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Jlucrt cornacosanust PITY J{

Pabouas mporpamMma y4eOHOH AHCIMILTHHBI «MaTteMaTHKa» IO CICIHAIBHOCTH
23.05.03 TToIBHYKHON COCTaB XKeIe3HbIX Topor. — 19 ¢.

Pa6ogas mporpamma y4eOHOH JUCIMILTAHBI «MaTreMaTHKa» COCTaBjIeHa Ha OCHOBC
denepanbHOro TOCYAapCTBEHHOTO 06pa3oBaTeIbHOTO CTaHAAPTa BBICLICTO o0pa3oBaHus IO
cremuasEOCTH 23.05.03 TloaBIKHOM COCTaB XKEJIE3HBIX J0POT, YTBEPKIEHHOTO IPHKa30M
MunncTepcTBa 00pa3’OBaHUSA H HAyKH Poccniickoit ®epepanuu or 27 Mapra 2018 roma
Ne215 (c W3MEHEHHWSIMH H NIOTIONHEHHAMH), 3aperMCTPUPOBAHHOIO B MuHHCTEPCTBE
roctrmmn Poccuiickoit ®enepauun 13 ampens 2018 roma 3a Ne 50773, yuebGHoro IiaHa Io
cnempanbEoctd  23.05.03  [MomBmKHOHM — COCTaB  KEIE3HBIX gopor, (cHenuanu3amnys
«JTokoMOTHBE) ¥ [TonoxeHus o paGoyeit mporpamMme yueGHoi mucuumuesl B OTBOY BO
«JITY um. B. Jansa».

COCTABUTEIJIb
KaH. TeXH. HayK, JIOL., 3aBeIyiomuli kapenpoi TIPHKJIAIHON MaTeMaTHKi Matbli B.B.

PaGouyast mporpaMma IHCLMILIMHBL yTBEPHKICHA HA 3aCel Adenpbl MPUKIATHON
MaTeMaTHK{ :
18 ampens 2023 ., mpoTokos Ne 10
3apemyromuit kadempoit MPUKIIAIHOH MaTeMATHKH / oy Mausrnii B. B.
TMepeyTBepKAEHA: «___» 200 0 nporoxor Ne \( ¥ il

CornacoBaHa: i
JMpeKTop HHCTHTYTa TPAHCIIOPTA H JIOTHCTHKH % e Brikagopos B.B.

PeKkOMEHIOBAHA HAa 3aceNaHWM y4eOHO-METOIMYECKOH KOMHCCHH (axybpTeTa
KOMIIBIOTEPHBIX CHCTEM M MH(OPMAIMOHHBIX TeXHOIOTHH
19 anpens 2023 r., mpoTokon Ne 8

Tpencenarens y4eGHO-METOAMYECKOH KOMHCCHH dakyIbTeTa KOMIBIOTCPHBIX CHCTEM H
HE(QOPMALHOHHBIX TEXHOJIOTHi Berposa H. H.
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CTpyKTypa U cojep:KaHue IUCHUNINHBI

1. ean u 32124 JUCHUIUIMHBI, €€ MECTO B YUeOHOM mpouecce

JlucuuiivHa MpeacTaBisieT COOOM HW3JI0KEHHWE OCHOBHBIX TMOJOXKEHUM
MAaTeMaTHYECKOr0 aHaJIN3a, aHATMTHYCCKOW TeOMETpPHH, JIMHEHHOM anreOphl,
TEOpPUU BEPOSITHOCTEM M MAaTeMAaTHYECKOW CTATUCTUKU HEOOXOAUMBIX IS
W3YYEHUS CHIEIUATbHbBIX TUCIUIUINH.

[ens m3ydeHUs: TUCHUIUIMHBI — OBJIAJIEHUE CTYJIEHTAMH HEOOXOIUMBIM
MaTeMaTUYECKUM amnmnapaToM, MOMOTalolMM aHAJIU3UPOBaTh, MOACIUPOBATH U
pemaTh 3aja4uk B paMKax MPUKIIAIHBIX UCCIEI0BaHUN

3ajauun: pa3BUTUE JIOTHYECKOrO U aOCTPAKTHOT'O MBIIUJIEHUS! CTYIEHTOB;
OBJIQJIEHUE CTYJACHTAaMU METOJaMH HCCIICIOBAHUS U PEIICHUS MaTEeMaTUYECKHUX
3a/1a4, BBIPA0OTKA Yy CTYJEHTOB YMEHMS PACHIMPSTh CBOU MaTEeMaTHUYECKHE
3HaHUS U MPOBOAUTH MaTEeMaTUYECKUI aHAJIN3 MPUKIIAJIHBIX 3a/a4.

2. Mecto aucuuniunnbl B ctpykrype OIIOII BO

Jucimnimaa «MaremaTuka» BXOOUT B MOIAYJIb  €CTECTBEHHBIX
JUCHUTUIAH 00s3aTeIbHON YacTH yu4eOHOTro IJIaHa.

HeoOxoauMbIMKi  yCIOBUSIMH  JJIsl  OCBOCHHUSI JTUCUUIUIUHBI SIBJISTFOTCS:
3HaHUE DJIEMEHTAPHON MaTEeMaTHKW: ajreOpbl, TEOMETPUH, DIEMEHTAPHBIX
(GyHKIMI 1 OCHOB MaTEMaTUUECKOTO aHAJIN3a; YMEHUS peliaTh TUIOBBIC 3a/1aun
BJICMEHTAPHOM  MATEMAaTHWKW;  HABBIKM  MBICIUTEIBHON  JIESATEIBHOCTH,
JIOTMYECKOr0 aHAJIN3a, MaTEMATUYECKOTrO U T€OMETPUYECKOTO MBIIIIJICHUS.

SBnsieTcs OCHOBOM 11l U3YYEHHS TUCUUIUTAH: «CTpOUTENIbHASA MEXaHUKA
JKEJIE3HOJAOPOKHOTO  TPAHCIIOpPTa», «/MHaMuWKa TOABMKXHOTO  COCTaBay,
«MeTtponorusi, CTaHAapTU3ALM U CEPTUDUKAIHS.

3. TpeGoBanus K pe3yjbTaTaM OCBOEHUsI COJEP:KAHUA THCITUTLTHHBI

CTymeHTBl, 3aBEpIIMBIINE W3YYCHHE JUCIHMIUIMHBI «MaTeMaTukay,
JTOTIKHBI

3HATB:

- (ynnamenTanpHBIE pa3genbl  MaTEMaTUKHM  HEOOXOIUMBIC IS
JIOTUYECKOT0 OCMBICTIEHUSI U 00paboTKM MHGpOpMalMK B NpodhecCHOHATbHOM
NeSTENhHOCTH;

- OCHOBHBIEC pa3/ieNibl MAaTEMATHKHU: ajreOpa (JuHEWHas W BEKTOpHas) U
reoMeTpus, MaTeMaTUYECKUH aHajau3, DOJEMEHTHl TEOPUU BEPOSTHOCTEH,
MaTEMaTUYECKON CTaTUCTUKH, HEOOXOMUMBIC NJIsl JIOTHUYECKOT'O OCMBICIICHUS H
o0pabotku wuHpopManuu B MOpodhEeCCHOHAIBHOM JEATeIbHOCTH, PpeIlaTh
CTaHIApTHBIE 3aJaydl  Npo(ecCHOHATBbHON  JEITENbHOCTH Ha  OCHOBE
uHOOpPMaIlMOHHOW U  OuOIHMorpaduyecko KyJIbTyphl HEOOXOAUMBIE IS
JIOTUYECKOT0 OCMBICTIEHUS U 00pabOTKM MH(pOpMaLMK B NpodhecCHOHATbHOM
JeSITENbHOCTH;

YMETh:

- UCTIOJIb30BaTh MaTeMaTHYECKHe METO]IbI B peIIeHuH
npogeccHoHaIbHbIX 3a]1a4,



- MPUMEHSATHh OCHOBHBIC TTOHATHUS U METOBI IIPU PEIICHUH THITOBBIX 3a1a4
MaTEMaTUKH, WCTOIb3Yys COBPEMEHHBIE 00pa3oBaTelibHbIC U WHPOPMAIIMOHHBIC
TEXHOJIOTUH;

- TIPUMEHSATHh OCHOBHBIE TOHATHS W METOABl MAaTEeMAaTHYECKOT'0 aHaIh3a
JUTSL peIIeHUs] TUTIOBBIX 3a]1a4

BJIAJICTh HABBIKAMHU:

- MareMaTWYeCKMMH  METOJaM{  yMpaBICHUS  DKCIUTyaTaluein
JIOKOMOTHBOB, MPAaKTHUYECKUMHU TpPUEMaMH HCIOJIb30BAHUS COBPEMEHHOM
BBIYUCIIUTENBHON TEXHUKHU JJI1 cOopa, oOpaboTKU M aHanu3a uHbopmauuu oo
SKCIUTyaTaIuy JIOKOMOTHBOB,;

- HWCIIOJNIb30BAaHUS  MATEMaTHYCCKUMHU  METOJAaMH  YIIPaBJICHUS
JKCIUTyaTallel JOKOMOTHBOB, MPAKTHUYECKUMHU MPUEMaMU HCIIOIb30BaHUS
COBPEMEHHOW BBIUUCIUTEIBHOM TEXHUKHU [JIsi cOopa, 0oOpabOTKM M aHaIu3a
uHpOpMaITN 00 KCILTyaTaINK JTIOKOMOTHBOB;

- METOJaMH MAaTeMaTHYeCKOr0 OMHCaHus (U3NYECKHX SBICHUH U
MIPOIIECCOB, OMPEIETSIONINX MPUHITUIIBI paOOTHI,

- METOJIJaMU TOCTPOCHUS MATEMaTUYECKON MOIENTH MPOQECCUOHATBHBIX
3a/1a4y ¥ COJIEP’KaTeIbHON UHTEPIIPETAIIMU TTOTYYEHHBIX PE3yIbTaTOB.

[lepeuucnennbie pe3yabTaThl OOpa30BaHUS SBISIIOTCS OCHOBOM IS
dbopmupoBanusi ciuenyromux komnereHimii (B coorserctBuu ¢ ®I'OC BO #u
TpeOOBaHUAMHM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM TMpo¢heCcCHOHATBHOM
oOpazoBatenbHOl porpammsl (OITOIT BO):

YHUBEPCAIBbHBIX

YK-1 CrOCOOEH  OCYIIECTBIISITh
CUTyallul Ha OCHOBE
CTPAaTETUIO JECUCTBUN

obmenpodecCHOHAIBHBIX

OIIK-1 cnocobeH pemath WHXEHEPHBIE 3adaud B MPodheCcCHOHATBHOM
NESATETbHOCTA C MCIOJIb30BAHUEM METOJ0OB €CTECTBEHHBIX HayK,
MaTEeMaTUYECKOro aHajIn3a U MOJIETUPOBAHUS

KPUTHUYECKAN  aHAJIU3
CUCTEMHOI'0 IOJAX07a,

POOJIEMHBIX
BbIpa0aThIBaTh

4. CTpyKTYypa M coJep:KaHue UCHUILTUHBI

4.1. O0bem yueOHOl JUCHUILUIMHBI U BU/Ibl YU4eOHOIl padoThl

O6beM yacos (3.€.)
Br yaeGHOH paboTs! Ounas OuHo- 3aouHas
dbopma 3a04Has dhopma
dopma
OOmas yuebHas Harpyska (Bcero) 576 - 576
(16 3au. ex) (16 3au. ex)

OO0s3aTenbHas ayIuTOpHAs yaeOHast 256 - 48
Harpyska (BCero)
B TOM YHCJIE:
Jlexuun 128 - 24
CeMHHapCKUe 3aHATUS - - -
[IpakTHyecKkue 3aHATHS 128 - 24




JlabopaTopHbie pabOThI - - -
Kypcogas pabota (KypcoBO# ITPOEKT) - - -
NunuBunyanpHOE 3aaHUE 72 - 12
CamocrositenbHas paboTa cTyJeHTa (BCero) 320 - 528
dopma aTTecTanuu 9K3aMEH; - IK3aMEH;
3ayer; 3a4er;
9K3aMEH; 9K3aMEH;
3a4er 3a4er

4.2. Conep:kanue pa3aejoB JUCHUNIHHDI

Cemectp 1
Tema 1.

Tema 2.

Jlunetinas anre6pa

Martpunpl. Onepain Haj marpuuamu. Omnpenenurenn. CBOMCTBa
onpenenurenie. Paznoxxenne onpenenureneil. MeTonpl BIYUCIEHUS
onpenenureneid. OOparHas MaTpulia.

Marpuunsie ypaBHeHMs. Panr wmarpunbl. CHUCTEMBI  JTMHEHHBIX
anreOpandecknx ypaBHeHW. Matpuunsiii meton. Meron Kpamepa.
Meron T'aycca. Teopema Kponekepa—Kanemwmu. @yHnaMeHTanbHas
CUCTEMA PEILICHUI.

Bekropel. JluHenHble onepanuy  Haa  BekTopamu. JIuHehHas
3aBUCUMOCTh BekTopoB. basuc. Koopaunatel BekTopa B 0aswuce.
JleficTBHS ¢ BEKTOpaMH B KOOPJIMHATHOM IPEJICTaBlIeHUU. JlekapToBa
cucreMa KoopauHaT. V3MeHeHue KoopAuHAT MpHU 3aMeHe Oasuca u
HayaJia KOOpJIMHAT.

[Tpoekuus BekTopa. CkansipHOe MPOU3BEACHUE BEKTOPOB. BekTopHOE
IIPOM3BENICHNE BEKTOPOB. CMEaHHOE ITPON3BEICHHUE.

Jlunelinpie omepaTtopbl Ha TUIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS JIMHEWHOro omeparopa. KaaparuyHbie
(hOpMBL.

AHanuTH4YeCKas FEOMETPUS

[Ipocreiimme 3a7aud AHAIMTUYECKOW TE€OMETPUU HA IUIOCKOCTH.
YpaBHEHHE JMHUM Ha IUIOCKOCTU. YPABHEHUE MPSAMOU C YIJIOBBIM
Kod(ppuieHToM. YpaBHEHHE TPSAMOM C YITIOBBIM KO3(PPHUIIMEHTOM,
MIPOXOJAIIEHN YEePE3 JaHHYIO TOUKY. Y pPaBHEHHUE MIPSAMOM, POXOSALIEH
yepe3 JBe JaHHble Touku. OOlee ypaBHEHHE MPSMOW. YpaBHEHHE
npsiMOM B «oTpe3kax». HopmanpHoe ypaBHeHue mnpsmon. Kpussie
BTOPOI'O MOPSAKA.

VYpaBHEHHE MOBEPXHOCTH B IPOCTPAHCTBE. YPABHEHHUE ILIOCKOCTH,
IPOXOJAIIEN 4Yepe3 MaHHYK0 TO4YKY, C 3aJaHHBIM HOPMAJIbHBIM
BekTOpoM. OOIee ypaBHEHHE TUIOCKOCTH. YpaBHEHHE IUIOCKOCTH B
«OTpe3Kax». Yroa MeXAy JBYMs IUIOCKOCTSAMH. Y CIIOBUS
MapajuleIbHOCTU W NEPHEHIUKYJISPHOCTH  JIBYX  IUIOCKOCTEW.
HopManbHOE ypaBHEHHME IIIOCKOCTH. PaccTosHMe OT TOYKH 10
IUIOCKOCTH. Y PaBHEHHE IUIOCKOCTH, MPOXOASAIIEN Y€PE3 TPU TOUKH.
VYpaBHeHUsT NpsAMOM JHMHMM B MpOCTpaHCTBE. KaHoHMUYeckne u
[IapaMETPUYECKUE  YPaBHEHUS IPSIMOW. YpaBHEHHUS  NPSAMOM,
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Tema 3.

MPOXOJAIICH Yepe3 JIB€ TOUKH. YTOJI MEXKIy JBYMS IMPSIMBIMH.
VYcnoBus mapamieTbHOCTH M MEPIEHIUKYISIPHOCTH ABYX MPSMBIX.
[IpsiMasi ¥ TUIOCKOCTH B IIPOCTPAHCTBE: Yrojdl MEXKIY NpSIMOWA U
IUIOCKOCTBIO, YCJIOBHUSI NEPECEUYEHUsI INPSAMOM IUIOCKOCTH, YCIIOBHS
NapajuIeIbHOCTU Y NEPIIEHANKYJIIPHOCTU MPSIMON U TUIOCKOCTH.
Kpussie BToporo nopsinka. dmunc. ['unep6ona. [Tapadona.
[ToBepxHocTH BTOpOro mnopsiaka. [{unvHapUYecKHe MMOBEPXHOCTH.
Cdepa. Komnycbl. Dmmuncoua. I'unepoonounsl. IlapabGonoumb.
['eomeTpryecKre CBOMCTBA ATUX MTOBEPXHOCTEN.

[Tonapuble koopaMHATBI Ha IUIOcKOocTH. Chupane Apxumena.
Humuaapudeckue W cepudeckue KOOPAMHATHI B IPOCTPAHCTBE.
Paznuunbpie  crmocoObl  3aJaHusl JMHUA U TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Marematrnyeckuil aHaIN3

MuoxecTtBa BemiecTBeHHbIX  umcenl. Dynknumsa. OOmacts  ee
orpenenenus. CrnocoObl  3amgaHus. (OCHOBHBIC — DJIEMEHTapHbIE
GbyHKIMH, MX CBOMCTBA W Tpaduku. YncIoBbIe MOCIEI0BATEIEHOCTH,
UX poiib B BBIYMCIMTENBHBIX mHporeccax. llpenen wucinoBoit
nocienoBarenbHOocTH.  CyliecTBOBaHME  NpeAena  MOHOTOHHOU
OrpPaHUYEHHOU MOCIIEA0BATEILHOCTH.

[Ipenen dyHKUMNA, OCHOBHBIC MOHATUS U CBoMcTBA. OJIHOCTOPOHHUE
npenensl.  [lepBelii 1 BTOpOM 3amMeuarenbHble npenensl. [Ipenen
byHkuuu B OeckoHEYHOCTH. [lpenensl MOHOTOHHBIX —(DYHKIIUH.
beckoHeuHO Manble PyHKIMU U UX cBOKCTBA. CpaBHEHHE OECKOHEYHO
MaJTbIX (hyHKITHH.

HenpepwsiBHOCTh (yHKIIMM B TO4Yke. HempepbhIBHOCTH OCHOBHBIX
areMeHTapHbIX (QyHKIMA. CBoicTBa (PYHKIIMH, HEMPEPHIBHBIX Ha
OTpE3KE: OrPAaHUYEHHOCTb, CYIIECTBOBAaHME  HaWOOJBIIIETO,
HAUMEHBIIIETO U IPOMEXKYTOUYHBIX 3HAUCHUH.

Juddepenimansioe ucuucieHne (GYHKIMA OIHOM TMepeMEHHOM.
[TpousBonHast GyHKIIMH, €€ CMBICT B pa3IMYHbIX 3ajadax. [IpaBuiia
HAXOXJEHHUsT TMpou3BoAHON. [IpomsBogHas CIOXHOW W OOpaTHOM
GbyHKITUH. HuddepennmupoBanue (hyHKIIUH, 3aJIaHHBIX
napaMeTpUIeCKUM o0Opa3zom. [Tonsitue byHKIHH,
mubdepenpyemoir B touke. Jluddepennman ¢yHKumM, ero
reoMerpuueckuii  cmbicii.  OOliee mNpencTaBlIeHHE O METOAAx
nuHeapu3anmu.  VHBapumanTHOCcTh  Qopmbl  nuddepennnana.
[TpousBonnbie u AuddepeHirambl BHICIIMX MOPSAKOB, UX CBOMCTBA.
Touku skctpemyma ¢yHkuuu. Teopema ®Depma. Teopembr Poms,
Jlarpanmxka, Komm u wux npumeHeHue. OCHOBHBIE TEOPEMBI O
mupdepenuupyemblx  GyHkuusx.  Heompenenennoctn u X
packpeiTe ¢ nomompro npaswia Jlonuransa. ®@opmynsl Teinopa u
Maxnopena. IlpeacraBnenre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH 110
dopmyne Teitnopa. [Ipumenenus popmyn Teinopa.

[Tpumenenune audQepeHMaTEHOT0 UCUUCIICHUS ISl UCCIICIOBAHUS
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Cemectp 2
Tema 3.

GYHKIMA W TIOCTPOCHHSI HMX TpapuKoB YCJIOBHS MOHOTOHHOCTH
byHKIMA.  DKCTpeMyMbl  (QYHKIIMH, HEOOXOAWMOE  YCJIOBHE.
JHocrarounbie ycioBusa. OTbICKaHHE HAMOOJBIIETO U HAUMEHBIIIETO
3HavYeHus1 pyHkuuu, AuddepenpyemMont Ha orpeske. MccnenoBanue
BBIMYKJIOCTH (PyHKIMU. Touku mepernda. ACUMNOTOTHI (YHKIIHHA.
[Tonsitue 00 acumnOToTHYeckoM paziokeHuun. OOmas cxema
uccienoBanus PyHKIIMU 1 TOCTPOEHUE ee rpaduka.

MareMaTryeckuil aHAIN3

Heompenenennsiii  uHTerpan. IlepBooOpaznas. HeonpeneneHHbii
MHTETPAJI U €ro CBOMCTBA. ['eOMeTprUeCK i CMBICIT HEONPEAEIIEHHOT O
uHTerpaia. Tabmuiia HeompeneneHHbIX HHTerpanoB. [Ipocreitmue
npuémbl MHTErpupoBaHus. Vcrnonb3oBanue TabIMIl MHTErPaJIOB.
WNHTerpupoBaHne 1O  4YacTAM M 3aMEHOM  IIEPEMEHHOM.
WuTerpupoBanre MpOCTEUIINX palliOHAIBHBIX Jpo0eil. Pasnoxenue
JTPOOHO-paIIMOHAIBHON (DYHKIIMKM Ha TpocTeiimue apodu. Meroabl
BBIUHMCIICHUSI HEOIpeeNeHHbIX Kod(¢uimenToB. WuTerpupoBanue
IpOOHO-palMOHANIbHBIX ~ (PyHKIMI. HTEerpupoBaHHE HEKOTOPBIX
UppalMOHAIBHBIX ~ (DYHKUMI W BBIPAKEHHH,  COJEpIKAIIMX
TPUTOHOMETPUUECKHUE byHKIMH. WNHurerpupoBanue
i depeHuanbHbIX OMHOMOB. [IprMeHeHne TpUroHOMETPUYECKUX
MOJICTAHOBOK ~ JUISI  MHTETPUPOBAHUS  COJACPXKAIIMX  PAJIAKAJIbI
GbyHKITUH.

OrnpenenieHHbIA UHTErpall U €ro MPUIOKEHUS. 3aJa4n, PUBOASAIINE K
IIOHATHUIO  ONPEIECICHHBIX HMHTErpanoB. IHTerpasbHble CyMMBIL
OnpeneneHHbI MHTETPAJI U €ro CBOMCTBA. Teopema O CpeaHeEM.
[Ipou3BogHass uwHTErpana Mo ero BepxHeMy mpeaerny. Dopmyia

Hrerorona-Jleitonuia. OcHoBHbIE [IPUEMBI BBIYUCIICHUS
OIPENENIEHHBIX UHTErPAJIOB. MIHTErpupoBaHue MO 4acTsAM U 3aMEHON
IIEPEMEHHOM. [TonsiTue 0 PUOJIKEHHOM BBIYUCIICHUN

OIPEAECICHHBIX WHTErpajoB. MeTonbl BBIYMCIICHUS OINPEIACICHHBIX
UHTErpajioB 10 (opMylnaM TPSIMOYTOJIbHHUKOB, Tpamenuid U
Cumricona. [IpuiiokeHne orpeneeHHbIX HHTErPaioB K BEIYACIECHUIO
wiomaze, oobemMoB, H Ayr. Mexaandeckue u (Qu3udecKue
NPUWIOKEHUS  OINpPENENeHHBIX  uHTerpajioB.  HecoOcTBeHHbBIE
UHTErpaJibl ¢ OECKOHEYHBIMU TpejesiaMd U OT HEOrPaHWYCHHBIX
bynkmmid. [Ipu3Haky cX0MUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

@OYHKIIMM  HECKOJIbKMX  NepeMeHHbIX. DyHKIMM  HECKOIbKHX
nepeMeHHblx.  OOnacte  onpeaenenua.  llpegen  QpyHKumu.
HenpepwiBHocTh. YactHbie npousBoaubie. [lomubiit quddepeniman,
€ro CBSI3b C YAaCTHBIMHU MPOU3BOJIHBIMU. MHBapHaHTHOCTH (HOPMBI
nojHoro auddepennmana. KacarenpHas MIIOCKOCTh M HOpMallh K
MOBEPXHOCTU. [ 'eoMeTpuyeckuii cMbicn monHOro auddepeHuana.
YacTHple TIPOW3BOMHBIE W TONHBIE JTU(GGEPEHIIUATB  BBICIITHX
nopsinkoB. ®dopmyna Tetnopa. HesBabie Qynkumuu. Teopembl
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Tema 4.

Tema 5.

Cemectp 3
Tema 6.

cymiectBoBanus.  JuddepeHuupoBanue  HESIBHBIX  (DYHKIIUA.
OkcrpeMymbl  (DYHKITMM HECKOJBKUX TepeMeHHbIX. Heobxommmoe
ycnoBHe dkcTpemyma. Jloctatounbie ycnoBus. MeToJ HauMEeHbBIITNX
KBAJIpaToB. YCJIOBHBIM 3KCTpeMyM. Meron mHoxutenen Jlarpamxka.
[Ipumepsl ero NpUMEHEHUs! MPU OUCKE ONTUMAJIbHBIX PELLICHUH.
KomruiekcHblil ananms

KomruiekcHble uwncna. JleWMcTBUST HaJl KOMIUIEKCHBIMH YHCIIAMH.
Tpuronomerpuyeckas Gopma komruiekcHoro yucia. [lokazarenpHas
dbopMa KOMIUIEKCHOrO uncia. OyHKIUM KOMILIEKCHON MEepeMEHHOM.
[TpouzBonHast GyHKIIMHU KOMIUIEKCHOM TTepeMeHHOM.
JuddepenumanbHbie ypaBHEHHS

OObikHOBeHHBIE U depeHIManbHble  ypaBHEHUS. Du3HUecKue
3ajaud, NpUBOJIIME K U depeHIaIbHbIM YpaBHEHUSIM. 3ajaua
Komm.  Teopema cCyiiecTBOBaHMSI W E€AWHCTBEHHOCTH PELICHUSA
3agaun  Komm.  Ilonme  HampaBlieHMM W METOJ  W3OKJIMH.
Juddepenpansubie YpaBHEHUS IIEPBOTO MOpsIIKa c
pa3IeNAIOIIUMHUCS NEepPEMEHHBIMU u OJTHOPOJIHBIE
muddepeHmanbabie ypaBHeHus. [Ipunoxkenust auddepeHIaaIbHbIX
YpaBHEHHUI TMEPBOTO TOPSAKA B PA3IUYHBIX O0JIACTAX HAYKH.
Jlunevinbie muddepeHIMalbHbIE  YpaBHEHUS TIEPBOTO  MOPSIKA.
YpaBaenue bepuyum. VX pemenue ¢ nomouibo MeToaoB Jlarpanxka
u bepuymm. Jluddepennmansapie ypaBHEHUsT TIEPBOTO TMOPSIKA B
NoiaHbIX  Jguddepenimanax.  VHTErpupyrommii  MHOMXUTENb.
JudpdepeHumanbHble ypaBHEHHS BBICIIAX MOPAAKoB. 3anada Komm.
[lonatue o kpaeBbIX 3amayax i JuddepeHITNATBFHBIX YPaBHEHUMN.
VYpaBHeHUe, [oIMycKarollee MOHMKeHue mnopsiaka. [lpunokenue x
pEIIeHNIO 3a7a4d O JBWKEHUN (hr3ndeckoro MasTHuKa. OIHOPOTHBIC
JUHEWHBIE W  HEOJAHOPOJHBbIC JIMHEHHbIe auddepeHuanbHbIe
ypaBHeHus. [lonarue oOmero pemenus. Onpenenurens BpoHckoro.
dopmyna JInyBminsa-Octporpaackoro. Meron BapUaLuu
HEOMpENCNEeHHBIX  KOI(PQUIIMEHTOB  pElIeHUs  HEOIHOPOIHBIX
JIMHEHHBIX Qg depeHITnaTEHBIX YpaBHEHUM. JIunelinbie
nuddepeHIMabHbIE YPaBHEHUS C MOCTOSHHBIMU KOA()PHUITMECHTaMH.
VYpaBHEHHs C IPaBOM YacThIO CHElUaIbHOrO Buaa. [IpmnoxkeHusa k
OIMMCAHUIO JMHEWHBIX Mozened. Cucrtembl  AuQQepeHITnaTbHBIX
YpaBHEHUM, CBOMCTBA MX pelleHUW. PelleHus cucrteM JIMHEHHBIX
G hepeHITMATEHBIX YPaBHEHUH ¢ TTIOCTOSITHHBIME KOA(QUITECHTaMU

Teopus psanoB

YucnoBele U (QyHKIMOHANBHBIE psiabl. YucnoBbie psabl. [loHsTue
cxonumoctu psana. ['eomerpuueckas mnporpeccusi. HeoOxomaumbril
IIPU3HAK CXOAUMOCTH psna. IIpocreiimme nedcTBUs HaA PsAIaMU.
CBolicTBa pSIOB C MOJOXKUTEIBHBIMU WieHaMu. HccnenoBaHue
CXOIMMOCTH PSAIOB C IOMOLIBIO NPHU3HAKOB CpaBHEHWs. lIpusHaku
cxomumoct  Jlamambepa wu Komm. VHTerpanbHblii  mpuU3HAK
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Tema 7.

Tema 8.

CXOMMOCTH pAIOB c MOJIOKUTEIbHBIMU YJICHAMU.
3nakouepenytonecs: psnbl. Teopema JleitOnuia. OueHka ocTtaTka
3HAKOUEPEIYIOIIErocs psaaa. 3HaKoYepeayropecs psabl. AGCOIIOTHO
U YCJIOBHO CXOZsIIuecs psaanl. Teopema 00 aOCONMIOTHON CXOUMOCTH.
OYHKIMOHAIBHBIE  PSIIBL. OObnacte CXOOUMOCTH, METOJbI €€
omnpeneneHus.  PaBHOMepHas M NpaBWIbHAs — CXOIMMOCTb
dbyHknuoHanbHbIX psgoB. Ilpusnak Beliepmitpacca. CreneHHbie
psabl. Teopema AGens. MHTepBan u paguyc CXOAMMOCTH CTEIIEHHOTO
psanga. Ero paBHomepHas cxomumocTb. Pan Teiopa. Teopema o
CIMHCTBEHHOCTU  pa3jiokeHus (QYHKIMH B  CTEIEHHOM P,
JlocTatouHble ycnoBHsl pa3iokuMocTH (yHKImMH B psig Teinopa.
Paznoxenre OCHOBHBIX dJIEMEHTApPHBIX (YHKIUH B psinbl Teitnopa u
Maxknopena. IlpumeHeHne CTENEHHBIX PSJAOB B MPUOIMKEHHBIX
BeruncieHusix. Psaapr Oypre. Koo dummentst Oypse u ux CBOUCTBA.
Teopema O CXOOMMOCTH TPUTOHOMETPUYECKUX psanoB Dypee.
[loHATHE OPTOHOPMHUPOBAHHOM cucTeMbl QyHKuMH. E€ npumenenue
Ui pasznoxeHus (QyHkiuuid. PasnokeHne YETHBIX M HEYETHBIX
byHKIUH B TpUroHoMeTpuueckuid psg Oypbe. CrenuaibHbIe TPUEMBI
pa3noxeHus: (QyHKUMHA B 3aBHCHUMOCTH OT 3a/JIaHHOrO HWHTEpBaJia
pasznoxenus. [Ipumenenue tpuroHomerpuueckuMm psaoB Dypre B
MPUOIKEHHBIX BBIYUCIICHUSX.

KparHble 1 NOBEPXHOCTHBIE HHTETPAJIbI

JIBoliHON uHTerpan. 3agauyu, NPUBOISAIIME K TOHSATHIO JIBOWHOIO
uHTErpasia. Ero omnpeneneHue W OCHOBHBIE CBOMCTBA. Bbprumcienue
JBOMHOTO  MHTETpaJia  IIOCJIEAOBATEIbHBIM  HMHTEIPUPOBAHUEM.
Beaucienne rmomaneii U 00BEMOB C  MHOMOIIBIO JIBOMHOIO
UHTErpajia. 3aMeHa TNEPEMEHHBIX B JIBOMHOM uHTerpane. JIBoiiHOM
VMHTETpaJl B TMOJSIPHOM CUCTEME KOOpJAWHAT. TpOMHOM HWHTErpasl.
3amauy, NPUBOJAIIME K IMOHATHIO TPOMHOro wuHrerpana. Ero
OIPENECIICHUE W OCHOBHBIE CBOMCTBA. DBpluncieHue TpOHHOTO
UHTETpaJla  IOCIENOBATENbHBIM  HWHTETPUPOBAHUEM. 3ameHa
IIEPEMEHHBIX B TPOMHOM HHTErpajie. BpluncieHne TpPOMHBIX
UHTErpajioB B UWIMHAPUYECKHMX U CPEPUUYECKUX KOOpAUHATAaX.
OU3NYECKUE U T€OMETPUUECKUE MTPUIOKEHUS TPOWHBIX WHTErPAJIOB
(BBIUMCIICHHE  IUIOMIAJACH  TOBEPXHOCTEH, MacC, CTaTHYECKUX
MOMEHTOB, MOMEHTOB MWHEPIMU W KOOPJMHAT LIEHTPA TKECTU
npocTpaHCcTBeHHBIX (uryp). [lmomans moBepxHoctu. OmpeneneHne
MOBEPXHOCTHBIX HMHTErpasioB. CBOWCTBA W NPUMEPHI BBIYUCICHUI.
OnpeneneHre M NMPUMEPHl MHTETPAIOB IEPBOTO W BTOPOrO POJA.
CBolicTBa ¥ MPUMEPHI BBIUMCICHHI.

Teopus nosns

CkanspHoe mnone. Ilpou3BomHas 1O HANpPaBIECHUIO U TPAIUEHT.
[Tpumepbl BbIUMCICHUN W TpuiiokeHus. BekropHoe mose. Ilotok
BEKTOPHOI'O  ITOJIS 4yepe3 OpPHUEHTUPOBAHHBIE ITOBEPXHOCTH, €r0
coiictBa u (Qusuyeckuii cmpica.  Teopema OcTporpajckoro.
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Cemectp 4
Tema 9.

JluBepreHuusi BEKTOPHOI'O TIOJIsl, €€ CBOWCTBA M BBIYHMCICHHE B
JIEKapTOBbIX KOoOpAuHaTax. @OU3MYECKUII CMBICI JIMBEPreHIIHH.
ConenoupanibHoe TOJ€, €ro cBoiicTBa. Pabora cuIoBOro Mo
[Hupkymsanps BekTopHoro noist. Teopema Crokca. PoTop BekTopHOTO
IIOJISl, €r0 CBOMCTBA M BBIYMCIIEHUE B JIEKapTOBBIX KOOpAMHATAX.
3ajaud, MPUBOASAIIME K TOHATUIO KPUBOJIMHEHHBIX HWHTErPAJIOB.
Omnpenenenre KPUBOIMHEHHBIX HHTErpanioB 1-ro poma. OCHOBHbIE
CBOMCTBa  KPUBOJIMHEHWHBIX  HHTErpajioB  l-ro  poma. Ux
reomMerpuueckue M - ¢usndeckue npwiokeHus. OmnpeneneHue
KPUBOJMHEWHBIX HHTErpasioB 2-ro poja. OCHOBHBIE CBOWCTBa
KPUBOJIMHEWHBIX HWHTETPAJIOB 2-TO poAa. YCIOBUE HE3aBUCHUMOCTHU
KPUBOJMHEWHOTO WHTErpasia 2-r0  poma oOT (GOpMbl  MYyTH.
[loreHManbHOE TOJIE, €r0 CBOWCTBA. YCJIOBHE MNMOTEHLUHAIBHOCTH.
CriocoObl onpeziesieHust MOTeHIraIa.

Teopust BEposATHOCTEN

[Tousite cmywaitHoro coObITHS. IIpocTpaHCTBO — 31€MEHTapHBIX
coObiTuid. CocTaBHBIE COOBITHS, ACUCTBHS HaJl COOBITHAMH. Asredpa
COOBITHII Kak OJlHa M3 uHTepnperanmid anredopsl byms. /{uarpammbl
Benna. Kiaccuueckoe, CTaTUCTMYECKOE U T'E€OMETPUUYECKOE
onpeneneHue  BepoATHocTU. [loHsTne 00  akKCMOMaTH4YECKOM
onpezereHn BeposSTHOCTH. OCHOBHBbIE KOMOMHATOPHBIE OOBEKTHI:
MIEPECTAHOBKHU, pa3MeIleHus], coueTanusi, pa3ouenus. Mcrnonb3zoBanue
METOAOB KOMOWHAaTOPUKM B TEOPUU BEpOSATHOCTEH. Teopembl
CIIOKEHUS W YMHOXXCHHUS BEPOSTHOCTEW. YCJIOBHAs BEPOATHOCTD.
®opmyna monHOW BeposiTHocTH M Qopmyna baiieca. Cxema
HE3aBUCUMBIX ucnbiTaHuil. @opmyna bepnymm. IIpenensHbie
Teopembl: ¢opmyna IlyaccoHa, JiokanbHasi U MHTErpaibHAs TEOPEMbI
Myagpa-Jlammaca. OTKIOHEHHE  OTHOCHTEIBHOM  4YacTOThl  OT
IIOCTOSSHHOM ~ BEPOSATHOCTHM B HE3aBUCUMBIX  MCIIBITAHUSX.
HauBeposiTHeliiee 4ucIO TOSABIEHUS COOBITHST B HE3aBUCUMBIX
ucnpiTanusax. [loHsATHE Ciy9ailHOW BeMMUMHBI W €€  (PyHKIUU
pacnpenenenus. HenpeppIBHbIE U IUCKPETHBIE CTyYailHbIE BETMYHHBI.
@DyHKIMSA TUIOTHOCTU PACIIpENENieHUsl U ee cBoicTBa. CBs3b MEXIY
muddepeHIMaTbHON U MHTErpaIbHOM  (DyHKIMEH pacrpeneneHus.
PaBHOMEpHBIN, OKCIOHEHIMAIbHBIM W  HOPMAJIBHBIA  3aKOHBI
pacnpenencHus. Pan  pacnpeneneHuss  AUCKPETHOM — CIIy4alHOM
BEIMYMHbl.  DUHOMHHANBHBIA W TEOMETPUYECKUWA  3aKOHBI
pacnpenenenusi, pacnpenenenue Ilyaccona. Ciry4ailHble BEKTOPBI.
MHoromepHble 3aKOHbI pacnpeneneHus. [loHaTne o He3aBUCHUMOCTH
ciiyyailHbIX BenuyuH. [IpeoOpa3oBaHusi Cly4alHbIX  BEJIUYHMH.
Maremarnueckoe OXHIAHUE U AUCIIEPCUS, MOMEHTBHI BBICIIHUX
MOPS/IKOB, CBoiicTBa MoMeHTOB. Koapuanmss u  kodpduimeHt
KOPpEJSIMM, UX CBOWCTBA. JIByMEpHOE HOPMAIIBHOE PACIPEICICHHE.
HepaBencrBo UeObiméBa. MaccoBbie SIBICHHS M 3aKOH OOJBIIHNX
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Tema 10.

yucen. LleHTpaiibHas npenenbHas TeopemMa.

Maremarnueckasi CTaTUCTHKA

3ajauym  MareMaTU4eckol  CTaTUCTUKU.  (OCHOBHBIE — TOHSTHUS
BBIOOPOYHOro MeTo/1a. JIMCKPETHBII U MHTEPBAJILHBIA BApUALIMOHHBIE
panel.  Ilomuron wu rucrorpamma. IlinotHOoCTE  pacnpeneneHus
NpU3HaKa. DMIOUpUYecKas QYHKIMS PACIPENCIICHUS] U €€ MOMEHTBI.
CXOOMMOCTh 3MIIMPUYECKUX XapPAKTEPUCTHK K TEOPETHYECKUM.
[Tapamerpudeckre cemMencTBa pacnpenesicHu. ToueyHbIe OLIEHKU U
METO/Ibl UX HAXOKIEHUS: METOJ MOMEHTOB M METOJ MaKCHMAJILHOTO
npaBaonofoous.  HagexxHocTs  1OBEpUTENBHOIO  MHTEpBaiA.
WNHTepBasibHasl OLIEHKA MAaTeMaTHYECKOrO OKHIAHWS HOPMAJIbHOTO
pacrpeneneHs Mpu HM3BECTHOM nucnepcur. VHTepBaibHAs OIEHKA
MaTEMaTHYECKOro0 OXUJAHHMS HOPMAJbHOIO PpACIpPENETCHUs IpU
Heu3BeCTHOM aucnepcun. (CpaBHeHHME OLEHOK. (CrarncThyeckas
TUNOTE3a W CTaTUCTHYECKUM KputTepuil. CpaBHEHUE KPUTEPHUEB.
CraTuctryeckas TMIoTe3a U cTaTUCTUUecKui kpurepuid. Ommoku 1-
ro u 2-ro poaa. YpOBEHb 3HAYMMOCTH W MOIIHOCTb KpPUTEPUS.
[Tpunimn mpaktudeckord yBepeHHOCTH. Jlemma Henmana-ITupcona.
Kpurepnn cornacust: kpurepuit KonmoropoBa u kpurepuii Ilupcona
(xu-kBazpar). OneHKa JTOCTOBEPHOCTU (3HAUMMOCTH) KOd(duineHTa
Koppemsiimu. -kpurepuid CterofeHTa. OIIEHKa perpeccud METOIOM
HAaUMEHBIIMX KBAaApaToB. MHOKECTBEHHAsl DPETPECCHs. Y paBHEHUS
perpeccun. DOyHKUMOHAIbHAS W CTaTHUCTUYECKAash 3aBUCHMOCTH.
Koppensiimonnass  tabnuma. ['pynnoBsie  cpeanue.  [lonsitue
KOPPEMSILMOHHON  3aBUCMMOCTH.  OCHOBHBIE  337auyd  TEOpUU
KOppeJsiuu: orpeneneHue (popMbl U OLIEHKA TECHOTHI CBSA3H. Bumbl
KOPPEJSIIIMOHHON CBSI3U (NapHas M MHOXECTBEHHAsl, JIMHEHHas U
HEJIMHEWHAs).

VYpaBHeHusa perpeccun. JlunenHasa perpeccusi. Meroj HaMMEHbBIIHNX
KBaparoB. OnpeneneHre napaMeTpoB NPsSMBIX PErPECCHH METOAOM
HaMEHBLINX KBaJpaToB. BbIOOpOUHBIN KO3(D(PULIMEHT KOppemnsiuy,
ero cpoucrBa. Henunennas perpeccusa. [IpoBepka rumoressl o
3HaYMMOCTH Kod(duirenTa koppensimu. [IpoBepka onTuManTbHOCTH
U aJeKBaTHOCTU BBIOpaHHOM (OpPMBI CBS3M JBYX CIIy4ailHBIX
BEJINYMH.

4.3. Jlekuuu

No o/t

O0BEM YacoB

OuHo-
Ha3Banue TeMbl 3aouHasn
Ounas popma 3a09HaS

dbopma

dhopma

Cemectp 1

32 6

Tema 1.

Jluneiinas anrebpa 10

Tema 2.

AHanmuTHuyeCcKasi TeOMeTpHUs 10

Tema 3.

Marematnueckuii aHaInu3 12

Cemectp 2

DDINININ

32
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Tema 3. | MaremaTuuecKkuii aHanm3 16 3
Tema 4. | KoMIuiekCHBIN aHATU3 6 1
Tema 5. | duddepeHunanbHbie 10 5
ypaBHEHUS
Cemectp 3 32 6
Tema 6. | Teopus psaoB 12 2
Tema 7. | KpaTHble M TIOBEPXHOCTHBIE 12 2
WHTETPaJIbI
Tema 8. | Teopus nomus 8 2
Cemectp 4 32 6
Tema 9. | Teopust BeposTHOCTEH 16 3
Tema 10. | MaTemarndeckas CTaTHCTHKA 16 3
Uroro: 128 24
4.4. llpakTH4yecKue 3aHATHUS
O6bemM yacos
Ne /m Hassanue tembl Qurio- 3aouHas
Ounas popma 3a04yHas
(bopma dbopma
Cemectp 1 32 6
Tema 1. | Jluneiinas anredpa 10 2
Tema 2. | AHanuTHYECKass T€OMETPHUS 10 2
Tema 3. | MaTreMaTtuueckuil aHayin3 12 2
CemecTp 2 32 6
Tema 3. | Maremaruueckuii aHaIIN3 16 3
Tema 4. | KoMruiekcHbll aHamu3 6 1
Tema 5. | Auddepenunanbusie 10 5
ypaBHCHHS
Cemectp 3 32 6
Tema 6. | Teopus psaoB 12 2
Tema 7. | KpaTHble M TIOBEpXHOCTHBIE 12 5
WHTETPAITBI
Tema 8. | Teopus momus 8 2
Cemectp 4 32 6
Tema 9. | Teopus BepoaTHOCTEN 16 3
Tema 10. | MaTrematuueckasi CTaTUCTHKA 16 3
Uroro: 128 24

4.5. JlabopaTopHbie padoThI
JlabopaTopHbie pabOTHI 1O TUCIUTIINHE HE TPETYyCMOTPEHBI.

4.6. CamocTosiTesibHAsI pad0Ta CTY/IEHTOB

O0BEM YacoB

OuHo-
Ne n/mn Ha3Banue teMbl Bun CPC Ounas 3a0uH | 3aouHas
¢dopma ast ¢dopma
dbopma
Cemectp 1 80 132
Tema 1. JIuneitnas MOJArOTOBKAa K KOHTPOJIBHOU o5 40
anredpa pabore; BBITIOJTHCHHE

12




VHAMBUIYAJIBHOTO 3aJJaHUs
Ananutuueckas MOJTOTOBKA K KOHTPOJIBHOU
Tewma 2. | reometpus pabore; BBIIIOJTHEHHE 25 40
WHANBUIYAJIBHOTO 3aJJaHUs
MaremMaTnueckuil | MOATOTOBKA K KOHTPOJBHOM
Tewma 3. | ananu3 pabore; BBITIOJTHCHHE 30 52
WHANBUIYAJIBHOTO 3aJJaHUs
Cemectp 2 80 132
Tema 3. | MaTtemaTueckuil | MOATOTOBKAa K KOHTPOJBHOU
aHam3 pabore; BBITTOJTHEHHE 32 50
WHJVBUIYaJIbHOTO 3aJaHusl
Tema 4. | KoMminekcHbIi [IOATOTOBKA K KOHTPOJIBHOU
aHau3 pabore; BBITIOJTHCHHE 20 34
VHAMBUYAJIBHOTO 3aJaHUS
Tema 5. | AuddepeHnuanst | MOATOTOBKA K KOHTPOJIBHOM
bI€ ypaBHEHUS pabore; BBITIOJTHCHHE 28 48
VHAVBHU1YaJIbHOTO 33JJaHUs
Cemectp 3 80 132
Tema 6. | Teopus psizioB MOArOTOBKAa K KOHTPOJIBHOH
pabore; BBIIIOJTHEHHE 26 48
VHAMBUIYaJIbHOTO 3aJJaHUs
Tema 7. | KpaTHbie Y | HOATOTOBKA K KOHTPOJIbHOM
IIOBEPXHOCTHBIE pabore; BBIIIOJIHEHHE 26 48
VHTETpaJIbl WHANBHUIYAJIBHOTO 3aJJaHUs
Tema 8. | Teopus nomus MOJArOTOBKAa K KOHTPOJIBHOM
pabore; BBITIOJTHCHHE 28 36
WHANBUIYAJIBHOTO 3aJJaHUs
Cemectp 4 80 132
Tema 9. | Teopus IOArOTOBKA K KOHTPOJIBHOM
BEPOSTHOCTEH pabore; BBITIOJTHEHHE 40 58
WHANBUIYAJIBHOTO 3aJJaHUS
Tema Marematnueckass | MOATOTOBKA K KOHTPOJIBHOMU
10. CTaTUCTHKA pabore; BBITIOJTHCHHE 40 64
WHJMBUJIYaJIbHOTO 3aJjaHusl
Uroro: 320 528

4.7. KypcoBble padoThl/IPOEKTHI.

KypcoBbie paboThl O JUCITUTUTHHE HE MPEyCMOTPEHHBI.

5. O0pa3oBaTebHbIE TEXHOJIOTHH
[IpenogaBanye TUCIUIUIMHBI BEAETCS C IPUMEHEHHEM CIIETYIOIUX BUIOB
00pa30oBaTeIbHBIX TEXHOJOTUMA:

— TpaaAUuINOHHBIC

O6T>$ICHI/ITGJ'II>HO-I/IJ'IJ'IIOCTpaTI/IBHBIe

TCXHOJIOT'HH,

KOTOpBbIE€ 00€CIEYNBAIOT JOCTYIHOCTh Y4E€OHOro MaTepuaia A OOJbIIMHCTBA
CTYICHTOB, CHCTEMHOCTb, OTPa0OTAaHHOCTb OPraHMU3AIMOHHBIX (GOpM H
IPUBBIYHBIX METO/I0B, OTHOCUTEIBHO MaJbl€ 3aTpaThl BPEMEHU;

— TEXHOJIOTUU MPOOJIEMHOI0 00y4Y€HUs, HalpaBJIECHHbIE HA PA3BUTHE
[IO3HABATEIbHON AKTHMBHOCTH, TBOPYECKOW CAMOCTOSTENBHOCTH CTYAEHTOB H
IPEAIOIaralre NoCIe10BaTENbHOE U LIEJICHAIIPABICHHOE BbIIBUKEHUE MEPE

13



CTYJICHTOM TIO3HABATENbHBIX 3a7ad, pa3pelieHue KOTOPBIX TO3BOJSET
CTyJICHTaM aKTHUBHO YCBaWBaTh 3HAHWS (MCIIONB3YIOTCS TOWCKOBBIC METOJbI;
MIOCTAHOBKA MTO3HABATEIBHBIX 3a/1a4);

— TEXHOJIOTHMH Pa3BUBAIOLIETO OOYYECHHUS, MO3BOJISIONINE OPUECHTHPOBATH
y4eOHbI MpoLecC Ha MOTEHUUAIbHBbIE BO3MOXXHOCTH CTYIEHTOB, HX
peanu3aiuio U pa3BUTHE;

— TEXHOJIOTUM KOHIEHTPUPOBAHHOTO OOYy4YEHHUS, CYTh KOTOPBIX
COCTOMT B  CO3JJaHUM  MAaKCUMajbHO  OJM3KOM K  €CTeCTBEHHBIM
TICUXOJIOTUYECKAM OCOOCHHOCTSIM YEJIOBEYECKOTO BOCHPUATUS CTPYKTYPHI
y4eOHOro mnporecca U KOTOpbI€ Jal0T BO3MOYKHOCTb TTTyOOKOTO M CHCTEMHOIO
W3YUCHHUS COACPX aHU y4eOHBIX AUCIUIUIMH 3a CUYeT OObEIMHCHHS 3aHSATHU B
TeMaTHYECKHE OJIOKH;

— TEXHOJIOTUHM MOAYJIBHOTO OOYy4YeHHs, Jaloluue BO3MOXKXHOCTh
ob0ecnieueHuss TUOKOCTH  mporiecca  OOydeHus,  ajanTalid  ero K
WHIUBUTyaIbHBIM MOTPEOHOCTIM 51 0COOEHHOCTAM o0 yJarommxcs
(MPUMEHSIIOTCS, KaK MPaBHIO, MPU CAMOCTOSTEIIbHOM OOYYE€HHUU CTYIEHTOB IO
UHAUBUIYAJIbHOMY YYEOHOMY IUIAHY);

— TEXHOJIOTUU JTU(HEPEHIIMPOBAHHOTO O0Yy4YEHUs, 00eCIeUunBaIOIINe
BO3MOXKHOCTh CO3J]aHUSI ONTHUMAIBHBIX YCIOBUW MJIsi PAa3BUTUS UHTEPECOB H
CIIOCOOHOCTEM  CTYJEHTOB, B TOM 4YHCIE€ U CTYIAEHTOB C OCOOBIMH
00pa30BaTETbHBIMU MMOTPEOHOCTSAMH, YTO MO3BOJISIET PEATM30BaTh B KyJIBTYPHO-
00pa30BaTEIbHOM MPOCTPAHCTBE YHHUBEPCUTETA HJICI0 CO3JaHHUS PABHBIX
BO3MOKHOCTEM /ISl IOJy4eHUs 00pa3oBaHUs

— TEXHOJIOTUM AKTUBHOTI'O (KOHTEKCTHOIr0) OOYYEHHs, C IMOMOIIbIO
KOTOPBIX OCYIIECTBIISIETCS MOJEIUPOBAHUE MPEIMETHOr0, MPOOJIEMHOro |
COIIMAJILHOTO  CO/AEpKaHus Oynymied mnpodeccuoHaIbHOM — AeATeIbHOCTH
CTYJIEHTOB (HCIIONB3YIOTCS aKTUBHBIC M WHTEPAKTUBHBIC METOJbI OOYyUYCHUS) U
T.JIL.

MakcumainbHast 3¢ (HEKTUBHOCTH MEJArOrH4ecKoro mporecca J0CTUraeTcs
NyTeéM KOHCTPYHUPOBAHHS  ONTHMAJIBHOIO  KOMIUIEKCAa  MEJaroru4yeckux
TEXHOJIOTMA W (MJIM) WX DOJEMEHTOB Ha JMYHOCTHO-OPHUEHTHPOBAHHOM,
JeSITeIbHOCTHOM, JTUAJIOrMYeCKOl OCHOBE M HCIOJB30BaHUS HEOOXOIMUMBIX
COBPEMEHHBIX CPEJICTB 00yUEHUSI.

6. @opMbI KOHTPOJISI OCBOEHUS THCIUIIMHBI

Texkymass arrecrauyss CTYJEHTOB IPOM3BOJMUTCS B  JUCKPETHBIE
BPEMEHHBIE  HMHTEPBAJbl  JIEKTOPOM MWW  NPENONABATENEM,  BEAYLIUM
NPaKTUYECKUE 3aHATUS IO JUCLUIUIMHE B CIEAYIOIUX Popmax:

— (hpOHTATBLHBIE U UH/IUBHU1YaIbHbIE OIIPOCHI;

— KOHTPOJIbHBIE PabOTHI;

— 3alUTa UHAUBUIYaIbHbIX 3aJaHUM.

@oHABI OLIEHOYHBIX CPEICTB, BKIIOYAIOIINME TUIIOBBIE WHIWBHYaJIbHbIC
3aJlaHus, KOHTPOJIbHBIE Pa0OThI, O3BOJISIOLINE OLICHUTh PE3YJIbTAaThl TEKYIIEH
U TPOMEXYTOUHOM aTTecTalMd OOydYarouuxcsli IO JaHHOM JUCUUIUIMHE,
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NOMEIAIOTCS B MPUIOKEHUH K paboyell mporpamMMe B COOTBETCTBUM C
«ITonoxennem o GOH/E OLIEHOUHBIX CPEICTBY.

[IpomexyTouHas aTrectalusi MO pe3yibTaTaM OCBOEHUS IHUCLUIUIMHBI
OpOXOJUT B (popme:

IMCBMEHHOI'O 3K3aMEHA, BKIIIOYAIOIIETO TEOPETUYECKUE BOIPOCHI M
IpaKTHUYECKUE 3aJaHusl. B cilydae HENmoJHOro, CIIOPHOTO WM HEKOPPEKTHOIO
BBIIIOJIHEHUSI 3aJaHUsl IMHUCBMEHHOIO 3K3aMEHA, JIOMYCKAeTCs YTOYHSIOIIHMA
YCTHBII ONpPOC CTYAEHTA, HA OCHOBAaHMHM KOTOPOTO BO3MOKHAa KOPPEKTHPOBKA
OLICHKU PE3YyJIbTaTOB MPOMEXKYTOUYHOM aTTecTaluu. Jonyck K mpomMeKyTOYHOU
aTTeCTalMM IMPOU3BOAUTCS HA OCHOBAHUM IIOJOKUTEIBHBIX PE3YyJbTAaTOB IO
BCceM (hopmMaM TEKyIIero KOHTPOIS.

3ayera (IMpenroyiaraeT BBIOJHEHUE BCEX BHJOB Yy4eOHOM paboThI,
NpeyCMOTPEHHBIX padouelt mporpaMMoi yueOHOM TUCIUIINHEL).

B »K3amMeHAllMOHHYI0 BE€IOMOCTh M 3aYETHYIO KHUXKKY BBICTaBIISIOTCS
OLIEHKH 10 1IKaJIe, MPUBEICHHON B TAOJIUIIE.

[Ikana oueHMBaHUS XapakTepyCTHKa 3HAHUS IIPEMETA U OTBETOB 3ayeTnl
OTINYHO (5) CrynmeHT TIyOOKO W B TIOJTHOM OOBEME BIIAJICET | 3aUTCHO
HPOrpaMMHBIM MaTepUajIoM. I'pamortHoO,

HICUEPIIBIBAIONIC U JIOTUYHO €r0 M3JIaracT B YCTHOM
Wi nuckMeHHoi  ¢opme. Ilpm  sTOM  3Haer
PEKOMEHIOBAHHYIO JUTEPATYDPY, HPOSIBIISICT
TBOPYECKMM IIOAXOJ B OTBETaX HA BOIPOCHI H
NPaBWIbHO OOOCHOBBIBAET HPHUHATHIE pEIICHMUS,
XOpOLIO BJIaJeeT YMEHMAMH U HaBbIKaMM IIpU
BBIITOJJHEHUY NIPAKTUYECKUX 3a1a4.

xopo1uo (4) CryneHT 3HaeT nporpaMMHbINA MaTepHal, FPaMOTHO
Y 110 CYTH M3JIaraeT €ro B yCTHOW WJIA TMCbMEHHON
dopme, nonyckas HE3HAYMTEIbHbIE HETOUHOCTH B
YTBEP)KACHUSIX, TPAKTOBKAaX, ONpPEIEICHUAX U
KaTeropusix WIM HE3HAYUTEIBHOE KOJIMYECTBO
ommbOok. IIpm »TOM BIageeT HEOOXOIUMBIMU
YMEHMSIMM M  HaBblKaMM TIPU  BBIIIOJHEHUU
IPAKTHYECKHX 3aJ1au.

YIOBJIETBOPUTENIHHO (3) CTyaeHT 3HaeT TOJIbKO OCHOBHOHM MpPOTpaMMHBIN
MaTepuan, MOMYCKaeT HETOYHOCTH, HEJOCTATOYHO
yéTkre (OPMYIUPOBKH, HEMOCIEIOBATEIHHOCTh B
OTBETaX, M3JIaracMbIX B YCTHOH WJIM MUCHMCHHOM
¢dopme. Ilpm oSTOM HEZOCTATOYHO  BIAJEET
YMEHUSIMH ¥ HaBBIKAMH TPU  BBINOJHEHUU
npakthyeckux 3amad. Jlomyckaer no 30% ommubok
B U3JIaraeMbIX OTBETAaX.

HeynoBiaeTBoputenbHO (2) | CTyneHT He  3HaeT  3HAUUTEeNbHOW  4acTu HE
IporpaMMHOro marepuaina. Ilpu 3TOM JIomyckaer | 3ayTeHO
NPUHIMNKATBHBIE OMMOKK B J0Ka3aTelbCTBaX, B
TPaKTOBKE TIOHATHM M KAaTeTOpPUH, TNPOSBIAET
HU3KYIO KYJIbTYPY 3HAHUH, HE BIAJEET OCHOBHBIMU
YMEHUSIMHM W HaBblKaMU IIpU  BBINOJHEHUHN
npakTHueckux 3agad. CTyZleHT OTKa3bIBaeTcsl OT
OTBETOB Ha JIONIOJIHUTEIIbHBIE BOIPOCHI.
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7. YueOHO-MeTOAMYecKOoe u NPOrpaMMHO-UH(GOPMALMOHHOE
ol0ecrnieyeHmne AUCHUNIHHBI:

a) OCHOBHAas JIUTepaTypa:

1. Kupkunckuii A.C., Maremarnueckuii aHanu3 : YueOHoe mocodue s
By30B / Kupkunckuit A.C. - M.: Axkagemuueckuii I[Ipoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekcr : asnektponssiii / OBC
"KoHCynbTaHT cTyneHra" : [caliT]. - URL
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
oopamenus: 02.09.2022). - Pexxum qocTyma : 1Mo MOATHKCKE.

2. Makcumenko B.H., Kypc marematumueckoro aHammza : y4eOHUK /
Makcumenko B.H. - HoBocubupck : Uzn-so HI'TY, 2016. (Cepus "YueOHuku
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : osaektponabii // DOBC
"KoHcynbTant cTyaeHTa" ; [caiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mata
obparienus: 02.09.2022). - Pexxum ocTymna : 1o MOIKCKE.

3. ITonos B.C., Jluneiinas anredpa : yueoHoe nocooue / B.C. [1ono - M. :
WznarensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekcrt : anextponubiit / OBC "KoncynbTant crygenta” : [cait]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (maTa
obpamenus: 02.09.2022). - PexxuM q0cTyIa : IO MOATHMCKE.

4. Yeromun A.Il, Jluneiinas anreOpa W aHaNUTUYECKasT T€OMETPUS :
yuebHoe nocooue / Yeronun A.Il. - PoctroB w//] : M3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekct : anektponnbii // DbC "KoHcynbrant
cryaeHra" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
oopamenus: 02.09.2022). - Pexxum qocTyma : 1Mo MOATHKCKE.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. bexnemumie JI. B. Kypc aHanuTudyeckod reoMeTpud M JIMHEHHOM
anreops! [Tekct] : yueOnuk / JI. B. bexnemuies. - 5-¢ uza., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. @. Kparkuii kypc Marematmyeckoro anamusza [Tekct] :
yueOHuk / A. ®. bepmant, U. I'. ApamanoBuu. - 8-e¢ uzn., ucnp. u gom. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. CbOopHmK 3amad Mo Kypcy MaTeMaTHYeCKOro aHan3a
[TekcT] : yue6. mocobue / I'. H. bepman. - 20-¢ u3xa. - M. : Hayka, 1985. - 384 c.

4. HNanko II. E. Beiciias maremarvka B yNnpaKHEHUSX U 3ajadax: Yueo.
[Tocobue mnsa By3oB / Il. E. Jlaako, A. I'. Ilonos, T. S. KoxeBuukosa, C. II.
Hanko. — 7-e wusa., ucnp. - M. : OO0 «M3narensctBo ACT»: OOO
«M3parenbetBo «Mup u O0pazoBanue», 2014. - 816 c.

5. Knerenuk /. B. COopHHK 32124 MO aHaIUTUYECKOM reomerpun [ Tekcr] :
yue06. nocobue ansa Bry30B / 1. B. Knerenuk ; nox pea. H. B. Epumosa. - CIIO. :
"CneuuanbHas nureparypa', 1998. - 200 c.

6. I'pubanoB B. M. Bricmias matemaruka. Kype nexmuit. U. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIgen. - Jlyranck : M3a-80 BHY um. B.
Hamns, 2002. - 164 c.
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7. I'pubanos B. M. Briciias maremaruka. Kypc nekuuit. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIsen. - Jlyranck : U3a-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Brictias maremarnka. Kypc nekmuit. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. [lIsen. - Jlyranck : U3a-so BHY um. B.
Hans, 2003. - 174 c.

9. tIneitnep B. E. Kparkuit kypc Beiciieit matematuku. B 2 1. [Teker] :
yue0. mocodue / B. E. lllneitnep, A. U. Cnynkuii, A. C. Illymos. - 2-e u3m.,
nepepad. u nom. - M. : Beicui. mikona, 1978. - 328 c.

10. C6opHuk 3ama4 o Matematuke Jjist BTy30B. Y. 1. Jluneitnas anre6pa u
OCHOBBI MaTeMaTthueckoro aHaimsa [TekcT] : yuebd. mocobue / moxa pen.: A. B.
Edumosa, b. I1. lemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopuuk 3amauy mo Maremaruke ais BTy30B. Y. 2. ChneuuanbHbie
pasnensl MaTeMaTudeckoro aHanm3a [Tekct] : yue0. mocobue / mox pen.: A. B.
Edumosa, b. I1. lemunoBuua. - M. : Hayka, 1981. - 368 c.

12. BbyrpoB . C. Beicmias matematruka. B 3 1. duddepennuansuoe u
uHTEerpagbHoe ucuncienne [Tekcr] : yueonuk st By3oB / 5. C. byrpos, C. M.
Huxonbckuil. - 8- uzm., crep. - M. : [Ipoda, 2007. - 509 c.

13. KynpsisueB B. A. Kpartkuii kypc Beiciieit MmaremaTuku [Tekcer] : yuael.
nocobue / B. A. Kynpssues, b. I1. [lemunoBuu. - 4-¢ uszg., nepepad. u gor. - M.
: Hayka, 1975. - 624 c.

14. TluckynoB H. C. JIuddepeHnnaibHOe U UHTETPATIBHOE WCUYUCIICHUS:
st BTy30B. [Tekcr] : yue0. mocobue / H. C. IluckynoB. - 13-e u3g. - M. :
Hayxka, 1985. - 560 c.

15. byrpo . C. [uddepeHnmansHoe U WHTErPaIbHOE HMCUUCICHUE
[Texct] : yue6nuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432
c.

B) METOANYECKHE YKAZAHUSA:

1. Meronuueckre peKOMEHAAIMN U COOPHUK MPUMEPOB JJIsI BBIMOTHEHUS
VHIUBUAYaJIbHBIX 3aJaHUW I10 BbICIIEH MaremaTuke. Paszpen: «JIuHewHas u
BEKTOpHasi anreOpa» I CTYACHTOB HWHXCHEPHBIX, JJIEKTPOTEXHHUUYECKUX W
HSKOHOMHUYECKUX HaIpaBJiIeHUI MOATOTOBKU [DNEKTpOHHBIN pecypc] / coct.: B.
B. Manwiit, J[. B. Mansiii, B. C. lllenokos. - Jyrauck : JIHY um. B. Jans, 2019.
- 156 c.

2. Meronuueckue ykazaHusi K MPaKTUYECKOW paboTe Mo AUCIUILINHE
“Boiciiasg mateMatuka’ [DnekTpoHHbl pecypc] . U.1 : Jlunelinas anreOpa u
aHajguTHyeckas reomerpus / coct.: B. B. Mansiit, /. B. Mansrit. - JlyraHnck :
JII'Y um. B. dans, 2015. - 82 c.

3. Meroauyeckue ykKazaHUsi K TPAKTHYECKOM paboTe MO AUCIUILIMHE
“Bpiciias matematuka’ [DnekTpoHHBIN pecype] . Y. 2 : JuddepenunanibHoe
ucuucienue / coct.: B. B. Mansriit, JI. B. Mansrii. - JIyranck : JIT'Y um. B. Jlans,
2015. - 71 c.

4. Meroaudeckue yKazaHUs K MPAKTUYECKOW padoTe MO JUCHUILIMHE
“Boiciiasg MaremaTtuka’ [OnekTpoHHbli pecypc] . Y. 3 : HurerpaibHoe
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ucuucienue / coct.: B. B. Mansiit, JI. B. Mansiit. - JIyranck : JIT'Y um. B. Jlans,
2015.- 70 c.

5. Meroauueckue ykKazaHUsi K MPAKTHYECKOM paboTe Mo AUCIUILIMHE
“BeIcmmasg maTreMartuka’ [OnekTpoHHbIM pecype] . Y. 4 : OyHKOMM MHOTIMX
nepemeHHbIx. [{uddepennmansupie ypaBHenus / coct.: B. B. Mansiii, J[. B.
Manmeriit. - Jlyranck : JII'Y um. B. [ans, 2015. - 67 c.

6. Meroaudeckue ykazaHUS K TPAKTHYECKOW paboTe MO AUCITUILIMHE
“Bpicmias mMatematuka” [DnekTpoHHbIH pecypc] . U.5 : Psaagwr / coct.: A. B.
Bumnesckuii, B. B. Maneiid, [I. B. Maneii. - Jlyranck : BHY um. B. [ans,
2013. - 80 c.

7. Meronnueckue ykazaHUsi K MPaKTHYECKOW paboTe Mo AUCIUILUIMHE
“Boicias  mateMatuka’  [DnekTpoHHbI pecypc] . U.6 :  KpatHsle,
KPUBOJIMHEIHBIE, TOBEPXHOCTHBbIE WHTErpaibl. Teopust mons / coct.: A. B.
Bumnesckuii, B. B. Maneii, [I. B. Maneii. - Jlyranck : BHY um. B. ans,
2013. - 80 c.

I) HHTEPHET-PecypcChl:

MuHucTepcTBO HayKH U BbIciIero oopasoanust Poccuiickoit denepanuu
— https://minobrnauki.gov.ru/

OdenepanbHas ciyx06a 1mo Haa3opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran ®denepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
BBICIIIEro oOpa3oBanws — http://fgosvo.ru

denepanpublii moprai «Poccuiickoe odOpaszoBanue» — http://www.edu.ru/

Nudopmarmonnas cucrema «EnuHOE OKHO JOCTymHa K 00pa3oBaTelbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHbli LEHTP HHPOPMALMOHHO-00PA30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBbIE O0HOJINOTEYHbIE CUCTEMbI H PeCypPChl

OnexkTpoHHO-0MOMMoTeUHass cucremMa «KOHCYNbTaHT —CTyIOEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DJIEKTPOHHO-OMOIHOTeYHAS cucTeMa «StudMed.ru» —
https://www.studmed.ru

NupopmannoHHbIH pecypc OMOIMOTEeKH o0pa3oBaTe/bHOM
OpPraHu3anuu

Hayunas 6ubnnoreka umenu A. H. Konsiera — http://biblio.dahluniver.ru/

8. MarepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIUNTHHbI

OcBoeHMe OUCHUIUIMHBL «MaTeMaThkKa» MPEIoiaracT HMCIOIb30BAHUE
AKaJEMUYECKNX AayAUTOPUN, COOTBETCTBYIOIINX JICUCTBYIOIIMM CAHUTAPHBIM U
IPOTUBONOKAPHBIM MPABUJIAM U HOpMaM.

[Ipouee: pabouee MeCTO MpENOAABATENs], OCHAIIEHHOE KOMIIBIOTEPOM C
nocrynom B UHTEpHeET.
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[Iporpammuoe obecnieueHue:

DOYyHKUNOHAJIbHOE
Ha3HA4YeHHue

Becmiatuoe
NporpaMMHoe
odecreuenue

CcplIKu

OducHbIif TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmnepannoHHast https://ubuntu.com/

cucTemMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com

TTo4TOBEII KJIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

QDai-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApXxuBaTop 7Zip http://www.7-zip.org/

. GIMP (GNU Image | http://www.gimp.org/
Fg ag)KHTzeCKHH Manipulation http://gimp.ru/viewpage.php?page_id=8
e p Program) http://ru.wikipedia.org/wiki/GIMP
Penaxtop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vic/
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