MUHWUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHMA
POCCUMCKOM ®EJIEPALIVIM
®EJEPAJILHOE FOCYJAPCTBEHHOE BIO/UKETHOE
OEPA30OBATEJIbHOE YUPEKJIEHUE BHICINETO OBPA3OBAHISI
WIYTAHCKHI TOCYTAPCTBEHHBIA YHUBEPCUTET
MMEHM BJIAJJUMUPA JAJIS»

®aKyabTeT KOMIbIOTEPHBIX CHCTEM U HHOPMANHOHHEIX TEeXHOJIO0THH

Kadenpa npuk/iagHoi MaTeMaTHKH

VTBEPXJAIO
— Jlekan  ¢akymnpTeTa  KOMIBIOTEPHBIX
e 'AT0;
o ey «;u,,‘ CHCTEM u HHGOOPMALMOHHBIX

2 (;ﬂg(/tﬁ 2023 r.

PABOUYASI TIPOTPAMMA YYEBHOM JHCUMIIIMHBI

«VaxeMaTHKa»

Jlyranck — 2023



JIuct cornacoBanus PI1Y /]

Pabouas nporpamma y4eOHOIM TUCIMITIHHBI «MaTeMaTHKa 10 HAallPaBICHHUIO TIOJIrOTOBKA
23.03.01 TexHomorusi TPAaHCIOPTHBIX IMPOIIECCOB — ... C.

Pabouas mporpamma y4eOHOW IHCHMIUIMHBI «MaremaTuka» COCTaBI€HAa Ha OCHOBE
benepanbHOrO TOCYAapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa BBICHIETO OOpa3oBaHUs IO
HanpasyieHuo noaAroroBku 23.03.01 TexHonorusi TpaHCHOPTHBIX MPOLECCOB YTBEPKIECHHOIO
MPUKa30M MHHHCTEPCTBAa HAYKH W BBICIIEro oOpasoBanusi Poccuiickoit denepanuu OT «7» aBrycra
2020 roma Ne 911, 3apeructpupoBanHbiM B MuHUCTEpCTBe ocTunnu Poccuiickoit @enepanuun
«20» aBrycta 2020 roga 3a Ne 59352, yueOHoro 1utana o Hanpasienuio 23.03.01 TexHomorus
TPAHCHOPTHBIX MporeccoB (mpodunn «OpraHuszanus MepeBO30K M yIpaBlIEHHE HA TPAHCIIOPTE
(aBTOMOOUJIBHBIN TpaHCHIOPT)», «HTEIIeKTyalbHbIe TPAHCIIOPTHBIE CUCTEMBbI» «OpraHu3anus u
0€30MacHOCTh JABMXKEHUs», «OpraHuszanus I[EpeBO30K U YIPaBICHUE Ha TPAHCIOPTE

(mpoMmblITIIeHHBIH TpaHcopT)») U [lomoxkenus: o pabouei mporpaMMe yueOHOW AUCIMILTAHBI B
®OI'bOY BO «JIT'Y um. B. Jlams».

COCTABUTEJIN:
KaHJl. TEXH. HayK, JI011., 3aBeAyroluil kadeapoi npukiaaHon marematuku Maiblii B.B.
KaHJ. TeXH. HayK, JI0L., TOLEHT Kadeapsl npukiagHoil marematuku bykpees B.B.
CTaplLIMil mpenojiaBaTenb Kaeapsl npukiagHoi maremaTuku bykuna A.K.
Pabouas mporpamMma AMCHUIUIMHBI YTBEPKIAEHA Ha 3aceJaHUU Kadeapbl NpUKIaJHON
MaTeMaTUKHU
«18» anpenst 2023 r., nporokos Ne 10
3aBeayromuii kadenpoit Mansrii B.B.
IlepeyTBepkaeHa: «___ » 20___ r., mpotokon Ne

CormnacoBana (11t obecnieurBaroiiei kKageapol):

JlupexTop HHCTUTYTA beikanopos B.B.

PexomennoBana Ha  3acelaHMM  y4€OHO-METOAMYECKOW  KOMHCCHH  (paKyiabTeTa
KOMITBIOTEPHBIX CUCTEM M MH(OPMAIIMOHHBIX TEXHOJIOTHM
«19» anpens 2023 r., nporokon Ne 8

[Tpencenarens yueOHO-METOINYECKON KOMUCCUU
daxynbTeTa Berposa H. H.

© Mansiit B. B, bykpees B.B., bBykuna A.K. 2023 rox
© ®I'bOY BO WJIT'Y um. B. Tana», 2023 rox



CTpyKTypa U coaep:KaHue JUCHUIITHHBI

1. Hean u 3aaa4u JUCHUILUIMHBI, €¢ MECTO B y4eOHOM Tpoliecce

lenb w3ydeHUs AUCHUIUIMHBI — OBJIQJIEHUE CTYJICHTAaMH HEOOXOJIMMBIM
MaTeMaTUYECKUM allapaToM, MOMOTAIOUMM aHAJIU3UpPOBATh, MOJIEIUPOBATH U
pelaTh 3a/1a4i B paMKax MPUKIIAIHBIX UCCIIEI0BaHUN

3agauu: pa3BUTHE JIOTUYECKOTO M a0CTPAKTHOTO MBIIIJICHUSI CTYACHTOB;
OBJIaJICHUE CTyJACHTAaMU METOJIaMH MCCJICIOBAHUSI W PEIICHUS MaTeMaTHYECKHUX
3a/1a4, BIPA0OTKA y CTyICHTOB YMEHHUS PaCIIUPsITh CBOM MAaTEMAaTUYECKUE 3HAHUS
Y TIPOBOJAUTH MaTeMaTUYECKUI aHaIN3 MPUKIIAIHBIX 33]1a4.

2. Mecto mucuunaudbl B cTpyktype OIIOII BO. TpebGoBanus k
pe3yIbTaTaM OCBOCHUS COACPKAHUSA JUCHMIIUHbBI

Jucuniuimaa «MaremMaTuka» BXOIWT B MOAYJIb €CTECTBEHHOHAYYHBIX
JVCHUIUIMH 00s3aTEIbHON YacTH y4eOHOro IJ1aHa.

ConepxaHvne  OUCHUIUIMHBL  ABJSETCA  JIOTUYECKUMM  NPOJOJIKEHHEM
CoJlep KaHUsl TUCLMIUIMH 3JIEMEHTapHas MaTeMaTHkKa (IIKOJBHBIN Kypc anreOpsl,
T€OMETPUHU, BJIEMEHTApHBbIX (YHKIMII M OCHOB MAaT€MAaTHUYECKOrOo aHaiu3a) u
CIIy’)KUT OCHOBOM [UI1 OCBOCHMSA JMCLUIUIMH CIEHUAJIbHbIE WH)KCHEPHBIC
JUCLUIUINHBI.

3. TpeboBaHusl K pe3yJibTaTaM 0CBOEHUS COAEPKAHMS U CHUTLTHHBI

CryzaeHTsl, 3aBEpIIMBILINE U3YyYEHUE AUCIUIUIMHBI «MaTemMaThKa, TOJKHbI

3HATh: OCHOBHBIE MOHATHUA W METOJbl MaTeMaTHYECKOro aHalli3a, B YacCTH
T PepeHnanbHOTO0 UM UHTErPAJbHOTO HUCYHUCICHHS, TEOPUHU PSIOB; TEOPHUU
JMHENHON anreOpbl; aHATUTHYECKOW TreoMeTpuu; Teopun Iud@epeHnanTbHbIX
YPaBHEHUM; TEOPUM BEPOSITHOCTEM M MATEMaTUYECKOW CTATUCTUKH, B YaCTH
OMUCAHUS CIyYalHBIX SIBJICHUN, YUCIIOBBIX XapaKTEPUCTHUK CIIyYalHBIX BEJIMUUH U
CJIy4allHbIX BEKTOPOB, METOJIOB CTATUCTUYECKOTI'O AaHAIIHN3A.

YMETh: HMCHOJIb30BaTh METOJbl MAaT€MaTUYECKOr0 aHaIN3a, aHATMTUYECKOMN
reOMETPUH, JIMHEWHON alreOpbl, TeOpUH (PYHKIIMI KOMIUIEKCHOTO MEPEMEHHOTO,
TEOPUU BEPOSTHOCTEH M MATEMaTUUYECKOW CTATUCTUKH; MCIOJIb30BATh OCHOBHBIC
npuémMbl  00pabOTKM ASKCIEPUMEHTANBHBIX JaHHBIX; pelIaTh TUIIOBBIC 3a7a4H;
oOparmiarbcsi kK uHPOpManuoHHbIM cucteMam (MHTepHeT, cipaBouHas W Jpyras
MaTeMaTU4yecKasl JIuTepaTypa) AJisi MONOJHEHUS U YTOYHEHUS MaTeMaTHYEeCKUX
3HAHUM.

BJIQJIETh HAaBbIKAMHM: MATEMaTUYECKUMHU TMOHSTHUSMU M CHUMBOJIAMH IS
BBIPAKEHUS KOJMYECTBEHHBIX M KAUYECTBEHHBIX OTHOIICHHUM, MaTEeMaTHUYECKUMHU
METOJIaMU U aJITOPUTMAaMU B MPUIIOKEHUIX K TEXHUUYECKUM HayKaM.

[lepeuniciiennble  pe3yiabTaThl O00pa30BaHUS SIBISIOTCS OCHOBOW s
dbopmupoBanus ciuenyronmx kommnereHuid (B coorBerctBUun ¢ ®I'OC BO m
TpeOOBaHUSMU K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTEeNbHOM MPOrpaMMBI
(OITOIT BO):

obmenpodeccnoHanbHbIX:



OIIK-1 CIIOCOOHOCTBIO IPUMEHSITh €CTECTBEHHOHAYYHbIC u
OOIIEMHXCHEPHBIC 3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHATN3a U MOJICITHPOBAHUS
B IpO(heCCUOHATTEHOM e TEINBHOCTH.

[IpuBOIUTCS YETKOE OMUCAHUE TOTO, UYTO JOJDKEH 3HATh, TOHUMATh U YMETh
IPOJIEMOHCTPUPOBaTh oOydarommiics. Ecnm auciumimHa (GopMHPYET dYacTh
KOMITETCHITUH WJIK BXOJUT B MOJIYJb, OTMEYAETCS €€ PUHAIC)KHOCTh K MOJIYJIIO U
YKa3bIBACTCS Ta COCTABIIAIONIAs KOMIIETCHIIMU, HA (POPMUPOBAHHE KOTOPOW OHA
HarpaBJiCHa.

4. CTpyKTypa U coliepKaHne JUCHUILTHHbI
4.1. O0beM yueOHO# TUCHUIJIMHBI M BUIbI Y4eOHO# padoThl

OObeM Jacos (3.€.)
Bun yae6Ho# paGoTs: Ounas hopma OuHo- 3aouHas
3a04Has dhopma
dbopma
O0beM yueOHOMH TUCIIUTUTHHBI (BCETO) 576 - 576
(16 3.¢.) (16 3.¢.)
O0s13aTenpHas ayIuTOpHas yueOHas Harpys3Ka -
JUCIIUILIAHBI (BCETO) 256 48
B TOM YHCJIC:
Jlekuun 128 - 24
CemuHapcKue 3aHATHS - - 9
IIpakTHueckue 3aHATHS 128 - 24
JlabopaTopHbIie paboThI - - -
KypcoBas pabota (KypcoBoii MpOeKT) - - -
NunuBunyanpHOE 3a1aHKe 72 - 72
CamocrosTenbHas paboTa CTyJeHTa (BCEro) 236 - 528
dopma arrecTanuu HK3aMeEH, - 9K3aMEH,
3a4er, 3a4er,
HK3aMeEH, 9K3aMEH,
3ayer, 3ayer,

4.2. Conep:xaHue pa3iejoB IMCHUNIMHBI

Cemectp 1
Tewma 1.

Jluneitnas anredpa

Martpuusl. Onepanuun Haa Marpunamu. Onpenenurenu. CBolcTBa
onpexaenutene. Paznoxenne onpenennreneil. MeTobl BBIYUCIEHUS
onpenenureneid. OOpaTHas MaTpuIa.

Martpuunbie ypaBHeHus. Panr wmatpuibl. CucTeMbl JMHEWMHBIX
anrebpanuecknx ypaBHeHud. Matpuunsiii meton. Meton Kpamepa.
Meron I'aycca. Teopema Kponekepa—Kanemwm. OyHnameHTanbHas
CHUCTEMA PELICHUM.

Bekropel. JluHenHble omnepauuu Haa BekTopamu. JIuHenHas
3aBUCUMOCTh BeKTOpoB. basuc. Koopaunatel BekTOpa B 0Oasuce.
JelicTBHs ¢ BEKTOpaMU B KOOPJIMHATHOM IpeACcTaBlIeHUH. JlekapToBa
cucteMa KoopauHat. M3MeHeHue KoopAuHAT MpH 3aMeHe Oa3uca u
Hayajia KOOpAWHAT.



Tema 2.

Tema 3.

[Tpoexkuus Bexkropa. CkansipHOE MPOU3BENCHHUE BEKTOPOB. BekTopHOE
MIPOU3BEEHUE BEKTOPOB. CMEIIaHHOE TPOU3BECHUE.

JIuneitHpie onepatopsl Ha MIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
coOCTBEHHbIC 3HAYEHHUs JIMHEWHOro ormneparopa. Ksamparuunbie
(GopMBI.

AHamMTUYECKas TEOMETPUS

[Ipocreiimue 3a7auM aHATUTAYECKOM TE€OMETPUM HA IUIOCKOCTH.
YpaBHEHUE JIMHUU Ha TUIOCKOCTH. YPAaBHEHHUE MPSMOU C YTIOBBIM
Kod(ppunimeHToM. YpaBHEHHE MPSIMOU ¢ YIIIOBBIM KOAPHUITHEHTOM,
MIPOXOMSAIIEH YEPE3 JaHHYIO TOUKY. Y pABHEHUE IIPSAMOM, IPOXOASAIIEN
yepe3 ABe JaHHbIe Touku. OOIiee ypaBHEHHE MPAMOMN. YpaBHEHHE
psIMOU B «OoTpe3kax». HopmanbHOe ypaBHeHue npsmon. Kpusble
BTOPOTO MOPSJIKA.

YpaBHEHUE MOBEPXHOCTH B IIPOCTPAHCTBE. Y PABHEHHE ILIIOCKOCTH,
MPOXOJAIIECH Yepe3 MaHHYK TOYKYy, C 3aJaHHBIM HOPMAaJIbHBIM
BekTopoM. OO1iee ypaBHEHHUE TUIOCKOCTH. Y paBHEHUE TUIOCKOCTH B
«OTpe3Kax». YTOI MEXKAYy JBYMS IUIOCKOCTSIMHU. Y CJIOBUSA
[apaJUICIbHOCTH W NEPIECHAUKYJISIPHOCTH JABYX IUIOCKOCTEM.
HopmansHoe ypaBHeHHME IUIOCKOCTH. PaccrosgHue OT TOYKM [0
IUIOCKOCTH. Y paBHEHUE INIOCKOCTH, IIPOXOAAIIEH Yepe3 TPU TOUKH.
YpaBHeHUsT NpAMONW JIMHUM B MpocTpaHcTBe. KaHOoHWuYeckue u
[IapaMETPUUYECKUE YpPAaBHEHHUS IMPAMON. YPaBHEHHUS IPAMOM,
MPOXOJAIIEH Yepe3 JABE TOYKHA. YTON MEXAY JBYMS IPSMBIMH.
VYcnoBrs nmapajuieIbHOCTH M MEPIEHINUKYJIIPHOCTH JIBYX MPSIMBIX.
IIpsmass ¥ TJIOCKOCTh B IPOCTPAHCTBE: YrOJ MEXAY MNPSAMOU H
IJIOCKOCTBIO, YCJIOBUS IEPECEUCHHS MPSIMOM IUIOCKOCTH, YCIOBHS
MapajuIeIbHOCTH U NEPIIEHAUKYISIPHOCTH MPSMOU U TIOCKOCTH.
Kpussie BTOporo nopsaka. Dmmunc. ['unepoona. [Tapabona.
[ToBepxHoCcTH BTOpOTO nopsiaka. L{mmmHaagpuyeckue noBEpXHOCTH.
Cdepa. Konycel. Ommuncouna. I'mmep6omouasl. IlapaGomounmpl.
['eoMeTprueckre CBOMCTBA 3TUX ITOBEPXHOCTEM.

[Tonsipuble kKoopAauHaThl Ha MIocKocTH. Crnupans Apxumena.
Hunuaapuueckre W cpepuueckue KOOPAMHATHI B TMPOCTPAHCTBE.
Paznuunbie criocoObl 3a1aHus JTMHUM U TTIOBEPXHOCTEN B IPOCTPAHCTBE.
MaremaTryeckui aHaiu3

MHoxxecTBa BellecTBeHHbIX uyuced. @Dynknusa. OOnacte ee
omnpenenenus. CriocoOsl 3aanusi. OCHOBHBIC dJIeMEHTapHBIC (DYHKITHH,
WX CBOWCTBA U rpaduku. UNCIOBbIE OCIEA0BATEIIBHOCTH, UX POJIb B
BBIYMCITUTEIbHBIX rpoueccax. IIpenen YHUCIIOBON
nocynenoBareabHocTH.  CylllecTBOBaHME MpeAeia MOHOTOHHOM
OTPaHUYECHHOU ITOCIIEN0BATENBHOCTH.

[Ipenen ¢pyHKIuii, OCHOBHBIC MOHATHS U CBOMCTBA. OTHOCTOPOHHUE
npenensl. IlepBbld U BTOpOM 3amedaresibHble mnpenenbl. [Ipenen
¢yHkuun B OeckoHeyHOCTH. [lpenenbl MOHOTOHHBIX (YHKIIHM.



Cemectp 2
Tema 3.

beckoneuHo maiible (yHKIIUU U X cBOWcTBa. CpaBHEHUE OECKOHEYHO
MaJbIX PyHKIUH.

HenpepoiBHOCT GyHKIIMM B TOuyke. HempepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX ¢GyHkuuid. CBocTBa (YHKUMN, HENPEPHIBHBIX Ha
OTpe3Ke:  OrPaHUYECHHOCTh,  CYIIECTBOBAaHHWE  HAMOOJBIIETO,
HAaUMEHBIIIETO ¥ TPOMEKYTOUHBIX 3HAUCHUH.

HuddepenunanbHoe ucurciaeHne (GYHKIUN OJHON IMEpPEeMEHHOM.
[TpousBogHas (PyHKIMH, €€ CMBICI B Pa3IWYHBIX 3anayax. [IpaBuna
HaXOXJeHUs Tpou3BOoAHOU. [Ipom3BoaHas clOXHOW U OOpaTHOM
byHKIUH. HuddepenuupoBanue (byHKITHIHA, 3aJIaHHBIX
napamerpuueckuM odpazoM. [lonstue pynkimm, uddepeHmpyemoit
B Touke. [udpdepenunan QpyHKuUU, €ro reOMETPUUECKUNA CMBICIH.
OO1ee npeacTaBiIeHUe 0 METoax JMHeapu3aluu. IHBapuaHTHOCTh
dbopmbl quddepenmnuana. [IponsBoansie u gudPepeHITUaTB BBICIINX
NOpSAIKOB, X cBoMcTBa. Touku skcTpemyma ¢yHkuuu. Teopema
®epma. Teopembl Poisa, Jlarpanka, Komm u ux npuMeHEHHeE.
OcHoBHBIE  TeopeMbl O  jauddepeHupyeMbx  QYHKIHIX.
HeonpeneneHHOCTH 1 NX PACKPBITHE C TOMONIBIO MpaBuia Jlonuranis.
@opmynsl Tennmopa m Makiopena. I[lpencraBineHre OCHOBHBIX
aneMeHTapHbIX PpyHKIMII 110 hopmyiie Teinopa. [Ilpumenenus popmyn
Teinopa.

[Tpumenenue nuddepeHunanbHOr0 MCYUCIICHUS 111 UCCIEA0BaHUS
GyHKIMI u mOCTpoeHUs uX TpadukoB YCIOBHS MOHOTOHHOCTHU
byHKUMHA.  ODKCTpeMyMbl  (DYHKIIMM, HEOOXOIMMOE  YCIIOBHE.
HocraTounslie ycnoBusa. OTbICKaHHE HAHOOJIBIIErO U HaWMEHBIIIETO
3HaueHus GyHkiuu, muddepennmpyemoit Ha oTpeske. Mccneqopanue
BBITYKJI0CTU (pyHKIMH. Touku nmepernda. ACUMOTOTHI (PYHKITUH.
[Tonsitue 00 acuMnTOTHYECKOM paznoxkeHuu. OOmas cxema
uccienoBanus GyHKIIMH U TOCTpOeHUE ee Tpaduka.

Maremarnyeckuii aHau3

Heonpenenennsiii unrterpan. IlepBooOpasnas. HeompeneneHHb
VHTETPaJ U €ro CBOMCTBA. | €OMETpUUECKN CMBICIT HEOTIPEACIICHHOTO
uHTerpana. Tabmuia HeompeneneHHbIX HMHTErpasioB. [Ipocrteitmue
npuéMbl HMHTETrpUpoBaHud. Mcnonab30BaHWE TaONMI] HHTETPaIOB.
NuterpupoBanre 10 4YacTsIsM U 3aMEHOM  IIEPEMEHHOM.
HuTerpupoBanye NpoCTEHIINX palMOHANIBHBIX JIpo0eii. Paznoxenue
JTpOOHO-palMOHAIBLHON (DYHKIIMK Ha TpocTeiime Apoou. MeTtoabl
BBIYMCIICHUSI HeompeleaeHHbIX Kod(pduimentoB. MHTerpupoBanue
IpOOHO-pallMOHANBHBIX (QYHKIUH. WHTErpupoBaHHe HEKOTOPHIX
UppAllMOHATBbHBIX ~ (QYHKIUMH W BBIPAXKCHHM,  COAEpIKAIIUX
TPUTOHOMETPHUYECKHUE (GYyHKIIH. WNHTerpupoBanne
muddepeHunanbHbIXx OMHOMOB. [IpuMeHeHHe TPUTOHOMETPUIECKUX
MOJICTAHOBOK JIJIs1 UHTETPUPOBAHHUS COJIEPKAIIUX PAUKAIIBl (PYHKIIUH.



Tema 4.

Tema b.

OrnpeneneHHbl HTHTETPal U €0 MPUJIOKEHUS. 3a/1a4d, IPUBOISIINE K
NOHATUIO ONPEACICHHBIX HHTErpaoB. VHTErpaibHbIE CYMMBI.
OnpeneneHHbIl UHTETpal U €ro CBOWCTBA. TeopeMa O CpeIHEM.
[IpousBonHas WHTErpaja mo €ro BepxHeMy mnpeneny. Popmyia
Hrerorona-Jleitonuiia. OCHOBHBIE TPUEMbI BHIYUCIICHUS ONPEIETICHHBIX
UHTErpanoB. MHTerpupoBaHue MO 4acTsAM M 3aMEHOW MEPEMEHHOM.
[lonsTre o mpuOIMKEHHOM BBIYUCIICHUN ONPEICIIEHHBIX HHTETPAJIOB.
MeToapl BBIUMCIICHUS OIpPEAEICHHBIX WHTETpasioB 1o (opmyrnam
NpSAMOYTOJIbHUKOB, Tpaneuuid u  Cumncona. Ilpunoxenue
OIPENIEICHHBIX HHTErPAJIOB K BBIYMCIICHUIO IJIOMIA/1ed, 00bEMOB, ITTUH
nyr. MexaHuueckre U (PU3UYECKUE MPUIIOKEHHS OIpPENESIEHHBIX
uHTerpanoB. HecoOCTBEeHHBIE MHTETPAJIbI ¢ 0ECKOHEYHBIMU TIPEIeIaMu
U OT HEOorpaHMYeHHbIX (QyHkumid. [lpuszHaku cxoxumocTu
HECOOCTBEHHBIX HHTETPAJIOB.
@YHKIMM HECKOJBKMX IEepeMEHHbIX. DOyHKIHH HECKOJBKHUX
nepeMeHHblX.  OOmacte  ompenenenus. llpemen  GyHKIuu.
HenpepriBaocTh. YacTtHbie ipousBoanbie. [lomubril nuddepenimann,
€ro CBsI3b C YAaCTHBIMM IPOM3BOAHBIMU. MHBapMaHTHOCTH (OPMBI
nonHoro gud¢epenuuana. KacarenpHas MIOCKOCTh U HOpMalb K
MmoBepxHOCTU. ['eomeTpuyeckuii cMbici MojaHOTO auddepeHimana.
YacTHble MNpOU3BOAHBIE W TMOJNHBIE JU((PEepeHInansl  BBICIIAX
nopsiakoB. ®opmyna Teinmopa. HesBuble ¢QyHkuuu. Teopemsl
cymectBoBanus.  JluddepenurpoBanue  HESBHbIX  (DYHKIIMA.
OKCTpeMyMbl (YHKIMM HECKOJIBKUX IepeMeHHbIX. HeoOxomumoe
ycioBue skcTpemyma. Jloctarounsle ycnoBus. MeTon HanMEHBIINX
KBaJIpaToB. Y CIOBHBIN 3KCcTpeMyM. Meron mHoxurenen Jlarpanxa.
[Tpumepsl ero npUMEHEHUS IPU MOUCKE ONTUMAIIBHBIX PEIICHHIA.
KommuiekcHbli ananus
KomrmekcHbie uwncna. JecTBUS Haa KOMIUIEKCHBIMU YHUCIIAMMU.
Tpuronomerpuueckas popma koMmriekcHoro uncina. [lokazarenbHas
dopma KomIuIeKCHOTO yrcia. OyHKIMKU KOMIUIEKCHON EpeMEHHOM.
[TponsBoaHas PyHKIIMN KOMITJIEKCHOU IIEPEMEHHOM.
HuddepenimansHbie ypaBHEHHS
OObikHOBeHHBIE Au(depeHuanbHbie  ypaBHeHus. Dusnyeckue
3ajauu, npuBojsme K AuddepeHnaabHbIM ypaBHEHUAM. 3ajada
Komm. Teopema cymiecTBoBaHMs U €IMHCTBEHHOCTH PELICHUS 3a1a41
Kommu. Tlone manpasnenuii u meton n30kiauH. Juddepenmnmanbupie
YPaBHEHUS MEPBOTO MOPSAKA C Pa3IEISIOMUMUC EPEMEHHBIMUA U
onHopoaHble  nuddepeHnanbabie  ypaBHeHHs.  [IpuioskeHus
auddepeHnnaIbHbIX YpPaBHEHUN MEpPBOTO MOPSIKa B Pa3IUYHbBIX
obnacTsx Hayku. JIuneinbie nuddepennnansubie ypaBHEHUS IEPBOTO
nopsiaka. YpasHenue beprym. VX pemrenne ¢ moMoIb0 METOIOB
Jlarpamxa u bepuynmun. Juddepennmanbupie ypaBHEHUS! EPBOTO
nopsiKa B MOJMHBIX Auddepennnanax. HTerpupyromuii MHOXKHUTEb.
Huddepenumansuble ypaBHEHUS BhICIINX MOPsiAKoB. 3aaada Komm.
7



Cemectp 3
Tema 6.

Tema 7.

[TonsiTue o KpaeBbIX 3aaauax s IudPepeHIalbHbIX YpaBHEHUN.
VYpaBHeHue, nomyckarouiee MOHMKeHHe mnopsaka. [Ipuioskenue k
pEUIeHUIO 3a/1a4 O JABMKEHUH (u3nueckoro MasiTHuka. OTHOPOHBIE
JUHEHHBIE M HEOAHOPOJHbIE JHMHEHHbIe auddepeHnranbHbie
ypaBHeHus1. [lonstue obuiero pemenus. Onpeaenurens BpoHckoro.

dopmyna JInyBuinsa-OcTporpaackoro. Meton Bapuaruu
HEOTpeAeNeHHBIX  KO3(pPUIMEHTOB  pelieHus: HEOJHOPOIHBIX
JIMHEWHBIX g depeHInaTbHBIX YPAaBHEHHUM. JInnerinble

muddepeHImanbHbpIe YPaBHEHUS € MIOCTOSTHHBIMUA KO3 (QUITMEHTAMH.
VYpaBHEHHS C IIPaBOM YacCThIO crienuaibHOro Buaa. [lpunoxenusa k
OMMCAHWIO JIMHEWHBIX Mozener. Cuctembl nudpepeHnanTbHbIX
YPaBHEHUM, CBOWCTBA MX PEUICHHUI. PelleHns cucTemM JIMHEMHBIX
G depeHITMaTbHBIX YPAaBHEHUH C TOCTOSSHHBIMU KO3 PUIIMeHTaMu

Teopust psinoB
YucnoBsle 1 (pyHKUMOHANIBHBIE psinbl. Yuciosbie psaabl. [lonsTue
cxoguMocTH pspa. 'eomerpuueckas nporpeccus. HeoOxomnumbliid
IPU3HAK CcXOoAUMOCTH psaa. lIpocrevimme nevcTBrus HAA psAIaMH.
CBoiiCTBa pAIOB C MOJIOKUTEIBHBIMUA 4ieHaMmH. MccnepgoBanue
CXOJIMMOCTH PSAOB C MOMOIIBIO NMPU3HAKOB cpaBHEHHUs. [Ipu3Haku
cxomumoct  [lanambepa wu Komm. HWHTerpanbHblii nOpu3HAK
CXOJIUMOCTH pPAIOB c MOJIOKATEIIbHBIMU YJIICHAMU.
3nakouepenyommecs psanbl. Teopema JleitOnuma. OneHka octaTka
3HAaKOYepEeAYIOIIErocs psiaa. 3HaKoYepeyromuecs psiibl. AOCOIIOTHO
Y YCJIOBHO CXOJisTIecs psiibl. TeopeMa 06 aOCOMOTHOM CXOIMMOCTH.
@®ynkunoHanbHble psaabl. OO6MacTb CXOOUMOCTH, METOIBl €€
onpeneneHus.  PaBHOMepHas M IpaBWIBHAs — CXOAUMOCTH
dbyHkIMoHanbHBIX PsioB. [IpusHak Beitepitpacca. CteneHHbIC PSJIb.
Teopema AGens. IHTepBa U painyc CXOAMMOCTH CTETIEHHOTO psijia.
Ero paBHOMepHas cxomuMmocTb. Pan Tennopa. Teopema o
€AMHCTBEHHOCTH pa3ioXKeHUs (GYHKUUM B CTENEHHOW  pAI.
JloctatouHbie yclioBUs pasfiokuMocTd (GyHKuuH B psan Teitnopa.
Paznoxenue OCHOBHBIX AJIeMEHTapHbIX (GYHKIUN B psiabl Teinopa u
Makinopena. I[lpuMeHeHHE CTENEHHBIX PSIAOB B MPUOIMKEHHBIX
BbrunciieHusx. Panet ®ypre. Koaddunments: dypbe v uX CBOKCTBA.
Teopema 0 cxonumMocTH TpUroHoMerpuyeckux psaaos Oypee. [lonsatue
OPTOHOPMHUPOBaHHOW cucTeMbl (yHkuii. EE mnpumenenue mis
pasnoxxenust pyHKIui. PaznoskeHne 4ETHBIX M HEUETHBIX (DYHKIIHI B
Tpuronomerpuueckuii psin @ypre. CriequanbHble IPUEMBI PA3TI0KEHUS
(GYHKIMI B 3aBUCMMOCTHU OT 33JJaHHOI'O MHTEPBAJIa Pas3iIoKEHUsI.
[Tpumenenue TpuroHoMeTpudeckuMm psigoB Oypbe B MPUOIMKEHHBIX
BBIYUCIICHUSX.
KparHble 1 TOBEpXHOCTHBIE HHTETPAJIbI
JIBoiiHOI wuHTerpan. 3ajgadyd, NPUBOASAIIME K HOHSITHIO JBOMHOIO
uHTerpana. Ero omnpeneneHre U OCHOBHBIE CBOWMCTBA. BerunciieHue
8



Tema 8.

Cemectp 4
Tema 9.

JBOMHOIO  MHTErpajla  IOCJENOBATENIbHBIM  HWHTETPUPOBAHUEM.
Brrumncienue mionaaei 1 00bEMOB ¢ TOMOIIBIO JBOMHOTO HHTETpasa.
3aMeHa NEpEMEHHBIX B JBOMHOM HWHTerpaie. JIBOWHON MHTErpai B
MOJISIPHOM CHCTEME KOOpAWMHAT. TpOWHOW MHTErpal. 3aJadd,
MPUBOJAILIME K MOHIATUIO TPOMHOTO MHTerpana. Ero onpenenenue u
OCHOBHBIE  CBOWICTBAa.  BbluuclI€HHE  TPOWHOrO  HMHTErpaja
MOCJIE0OBaTEIbHBIM HHTETPUPOBAHUEM. 3aMEHa MEPEMEHHBIX B
TPOMHOM HHTerpajie. BplunciieHHe TpPOWHBIX HHTETPAJIOB B
MUIMHAPUYECKUX W CHEpUIECKUX KoopauHatax. Dusmdeckue u
TEOMETPUYECKUE MPUIOKEHHUSI TPOUHBIX UHTETPajoB (BBIYUCICHUE
IJIOIIAIEH IOBEPXHOCTEN, MACC, CTATHYECKUX MOMEHTOB, MOMEHTOB
WHEPIUU U KOOPJAUHAT IEHTPa THKECTH MPOCTPAHCTBEHHBIX (DUTYD).
[Inomanp noBepxHocTu. OnpeaeneHne MOBEpXHOCTHBIX NHTETPAJIOB.
CBoiicTBa U pUMEpPHI BbIUKCIEeHUN. OnpeneneHue u nTpuMepsbl
WHTETpaJoB IMEpBOro u BTOporo poxaa. CBoiicTBA W HOpPHUMEPHI
BBIUHCIICHU .

Teopus nons

CkansgprHoe mnosie. IIpow3BomHass MO HANpaBICHUIO W TPAIUCHT.
[IpuMepbl BbIYMCIEHUN W NpuiokeHusa. BexkropHoe mose. [loTtok
BEKTOPHOT'O IIOJISI Y€pe3 OpPUEHTHUPOBAHHBIE ITOBEPXHOCTH, €T0
cBolictBa M ¢usuyeckuil cmbica. Teopema OcTporpaickoro.
JluBepreHuusi BEKTOPHOIO IIOJIS, €€ CBOMCTBA M BBIYHCIICHUE B
JIEKapTOBBIX KoopauHaTax. DOU3WYECKUM CMBICI JUBEPrEHIINH.
ConenonmanpHOE TOJIE, €ro cBolicTBa. Pabora cuIoBOTO moIS.
Hupkynsiuus BekTopHOoTro noiist. Teopema Ctokca. POoTop BEKTOpHOTO
I0JIsI, €r0 CBOMCTBA M BBIUYMCIIEHHWE B JEKApPTOBBIX KOOpJIWHATAX.
3agauy, TPUBOJAIIME K TMOHSITUIO KPUBOJHMHEHHBIX WHTETPAJIOB.
Onpenenenue KpUBOJIMHEHHBIX MHTErpaioB 1-ro poma. OCHOBHbIE
CBOWCTBA KPUBOJMHEMHBIX HHTErpasioB 1-ro pona. Mix reomerpuueckue
u  ¢usndeckue npuioxkeHus. OmnpeneneHre KPUBOJIMHEHHBIX
UHTErpanoB 2-ro poja. OCHOBHbIE CBOMCTBAa KpPUBOJUHEHHBIX
WHTETPAJOB 2-TO poja. YCJIOBUE HE3aBUCHUMOCTH KPUBOJIMHEHHOIO
uHTerpana 2-ro pojga ot ¢opmsel nyTtu. I[loTeHuuansHOe Moje, €ro
CBOMCTBa. YcioBHe MNOTeHUUANBLHOCTH. CrocoObl ompeaeneHus
MOTEHIMAJIA.

Teopust BeposiTHOCTEMN

[Tonsitue cnydaitHoro coObITUs. IIpOCTpaHCTBO 3IIEMEHTAPHBIX
coObIThii. CocTaBHBIE COOBITHS, IEUCTBUS HaJ COOBITUSIMU. AnreOpa
COOBITHI Kak OJHA W3 MHTepnperanuil anreopsl bymns. JluarpaMmbl
Benna. Kilaccudeckoe, CTaTHCTMYECKOE U IE€OMETPUYECKOE
ompesieneHre  BeposaTHOCTU. [loHsTHE 00 aKCHOMaTHYECKOM
onpeeNeHN BEPOITHOCTH. OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI:
MePECTaHOBKHU, pa3MEICHUs, COueTaHus, pa3ouenus. Mcnons3oBanue
METO/JI0OB KOMOMHATOPUKH B TEOpUU BepodTHOcTed. Teopemsl
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Tema 10.

CJIO)KEHHMSI U YMHOXKEHHUS BEPOSITHOCTEH. YCIIOBHASI BEPOATHOCT.
dopmyna mojgHOM BeposTHOCTH U ¢opmyna baiieca. Cxema
HE3aBUCUMBIX HcnbITaHn. ®opmyna bepuymnu. [IpenenbHbie
Teopembl: popmyna [lyaccona, TokanbHas U UHTETPAIbHASI TEOPEMBI
MyaBpa-Jlarnaca. OTKJIOHEHHME OTHOCHTENBHOM YaCTOTBI  OT
MIOCTOSIHHOM ~ BEPOSITHOCTM B HE3aBUCHUMBIX  HCIBITAHUSX.
HauBeposTHeiiliee YHCIO MOSBICHUS COOBITHS B HE3aBHCHMBIX
ucnbiTanusix. [loHsTHe ciaydailHOM BenMWYMHBI U €€  (YHKIUH
pacnpenencHus. HernpepbIBHBIE U JUCKPETHBIE CIIyYaliHbIE BEITMYHHBI.
@DyHKIMS JIOTHOCTU paclpeleeHus U ee cBoMCTBa. CBsA3b MEXIY
muddepeHIManTbHOM U MHTETpalibHOM (yHKIMEH pacmipeaeneHusl.
PaBHOMEpHBIN, OKCHOHEHUMAJIBHBIA W  HOPMAaJbHBIM  3aKOHBI
pacupenenenus. Pspg  pacnpeneneHuss JOUCKPETHOW — CIyd4alHOU
BEJIMYMHBI. DUHOMHMHAIBHBIA W  TE€OMETPUYECKHM  3aKOHBI
pacupenenenus, pacupenenenue Ilyaccona. CiydaliHble BEKTOPBI.
MHoromepHsle 3aKOHBI pactipeneneHusd. [lonarre o He3aBUCUMOCTH
ciy4ailHeix BenuuuH. IIpeoOpa3zoBaHus ClydailHBIX BEJIUYMH.
MaremMarndyeckoe OXUJaHUE U JUCIEPCHUs, MOMEHTHI BBICIIMX
MOPSIJIKOB, cBoiicTBa MoMmeHTOB. KoBapuamuss u kodhdUIMEHT
KOPPEJALINYI, UX CBOMCTBA. J[ByMEpHOE HOPMAIBHOE PACIIPEAECIICHUE.
Hepasencto YeObiméBa. MaccoBbI€ SIBIEHUS U 3aKOH OOJIBILINX YHCEL.
LleHTpanbHas npeaenapHas Teopema.

MaremaTtnueckas CTaTUCTHKA

3agau  MaTeMaTU4YecKoW  cTaTUCTUKA. (OCHOBHBIE  TOHSATHS
BBIOOPOYHOTO MeTO1a. J{UCKpETHBIN 1 UHTEPBAIBHBINA BapHAIIMOHHBIC
panbl. [onuron u rucrorpamma. [ImoTHOCTE pacnpeeneHus npu3Haka.
OMnmpuyeckast GyHKIMS pacipeieieHus U €€ MOMEHThI. CX0uMOCTb
SMIIMPUUECKUX XapPAKTEPUCTUK K TeopeTnueckum. [lapamerpuueckue
CEMEWCTBa pacnpenesicHuii. TodedHble OLEHKA W METOIbl HX
HaxOXJIECHUSA: METOJ MOMEHTOB W METOJ  MaKCUMAaJbHOIO
npaBgonofgoOusa.  HaneXHOCTb  JOBEPUTENIBHOTO  MHTEpBaa.
HNHTepBanbHas OLEHKAa MATEMATUYECKOTO OXKUAAHUS HOPMAJIbHOIO
pacrpeneneHuss Ipyu U3BECTHOW aucriepcuu. MIHTepBanpHas OLECHKA
MaTeMaTUYECKOTO OKHMIAHUS HOPMAJIBHOTO paCIpeleSCHUus MpH
Heu3BeCTHOW aucnepcuu. CpaBHeHUE OIeHOK. CraTucthudeckas
TUIIOTE3a WU CTATUCTHUYECKUM KpuTepuil. CpaBHEHUE KpPUTEPHUEB.
CraTtucTudeckas TUIIOTe3a M CTAaTUCTUIeCKUi Kputepuid. Omuoku 1-ro
U 2-T0 poja. YpOBEeHb 3HAYMMOCTH ¥ MOIITHOCTH Kputepus. [Ipurammm
IpakTU4YecKon yBepeHHocTH. Jlemma Henmana-IIupcona. Kpurepun
cornacus: kpurepuit Konmoroposa u kpurepuii [ lupcona (xu-kBaapar).
OreHKa 10CTOBEPHOCTH (3HAYUMOCTH) KO3 (HUIIMEeHTa KOPPEAIHH. t-
kpurepuil CtbrofieHTa. OUEHKa PErpeccuyd METOJIOM HauMEHBIIHNX
KBaJgpaToB. MHOKECTBEHHAs] pErpeccus. YpPaBHEHHUS PETPECCHH.
@yHKIMOHANbHAS U CTaTUCTUYECKAs 3aBUCUMOCTH. KoppensuuonHas

tabnuia. ['pynnoBeie  cpeanue. [loHsTHEe  KOppENSUUOHHOM
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3aBUCUMOCTU. OCHOBHBIE 33/1a4M TEOPUU KOPPEISALNU: ONPEIETICHHE
GbopMBI M OIIEHKAa TECHOTHI CBSI3U. BUABI KOPPEISIIMOHHOW CBS3U
(mapHast ¥ MHOKECTBEHHAs, JINHEWHAs U HEJTMHEHAs ).
VYpaBHeHus perpeccuu. JIuneinas perpeccus. MeTon HaMMEHbIIUX
kBagpaTtoB. OnpeneneHre napameTpoB MPSIMbIX PEFPECCUU METOJIOM
HaUMEHBIINX KBaApaToB. BeIOOpOUHBI KOA(DUIIMEHT KOPPETALNH,
ero cpouctBa. Henunennas perpeccus. lIpoBepka rumoressl o
3HaYMMOCTH K03 uinenTa koppesnsiiun. [IpoBepka onTUMaTbHOCTH U
aJICKBaTHOCTH BBIOPAHHOM (hOPMBI CBSI3U IBYX CIIy4YalHBIX BEJIMYHH.

4.3. Jlekuuu
O6beM vacoB
No u OuHno-
a3BaHHUE TEMBbI Ounas 3aouHas
/11 bopma 3a04Has dopua
dbopma
Cemectp 1 32 - 32
1 | Jluneitnas anreGpa 10 - 10
2 | AHanuTHYeCcKasi TeOMETPHUs 10 - 10
3 | MaremaTnueckuii aHaU3 12 - 12
Cemectp 2 32 - 32
4 | MaremMaTHYECKHI aHAIIH3 16 - 16
5 | KoMIuteKCcHbIN aHATN3 4 - 4
6 | JduddepenunanpHbie ypaBHEHUS 12 - 12
Cemectp 3 32 - 32
7 | Teopwus psijioB 12 - 12
8 | KparHble 1 IOBEpXHOCTHBIC HHTETPAJIbI 12 - 12
9 | Teopwust onst 8 - 8
Cemectp 4 32 - 32
10 | Teopus BeposiTHOCTEH 16 - 16
11 | Maremarnyeckas CTaTUCTHKA 16 - 16
Hroro: 128 - 128
4.4. TlpakTHyeckue (ceMUHAPCKHE) 3aHIATHUS
O06nem vacoB
Ne Haszeanue tembl Ounas Ouro- 3aouHas
/I (bopva 3a04yHas (bopva
p dhopma p
Cemectp 1 32 - 32
1 | Jluneiinas anre6pa 10 - 10
2 | AHanuTHYeCKas FeOMETPHs 10 - 10
3 | Marematnyeckuii aHaim3 12 - 12
Cemectp 2 32 - 32
4 | MaremMaTHYeCKHil aHAIIH3 16 - 16
5 | KomruiekcHbil aHam3 4 - 4
6 | dubdepeHimanbHbie ypaBHSHHS 12 - 12
Cemectp 3 32 - 32
7 | Teopwust psaoB 12 - 12
8 | KparHble 1 IOBEPXHOCTHBIE HHTErPAJIbI 12 - 12
9 | Teopwust monst 8 - 8
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Cemectp 4 32 - 32
10 | Teopus BeposiTHOCTEMH 16 - 16
11 | Maremarndeckas CTaTUCTHKA 16 - 16

Uroro: 128 - 128

4.5. JlabopaTopHbie padoThI
He npegycmoTpensr

4.6. CamocTosiTe/ibHasi padoTa CTyJIeHTOB

O0BeM JyacoB

Ne HasBanwne TeMbl Bug CPC OuHas Oxmo- 3aouyHasg
n/m (bopma 3a04YHas (bopma
dhopma
Cemectp 1 59 132
NnHeiHan anrebpa NoAroTOBKa K KOHTPOJIbHOM
1 paboTe; BbiNOSHEHNE 20 40

MHONBUNAOYA/NNbHOIO 3a4aHNA

AHanuTMYeCcKan reomeTpua | NOATOTOBKA K KOHTPO/IbHOM
2 paboTe; BbINO/IHEHNE 20 40
MHOMBUOYaNbHOIO 3a4aHuA.

MaTemaTUyecKknit aHanus NOAroTOBKa K KOHTPO/IbHOWM

3 paboTe; BbINO/IHEHNE 19 52
WHAMBUAYaNbHOIO 3aaHNA.
Cemectp 2 59 132
MaTemaTuyecKknin aHanms | NOAroTOBKa K KOHTPOJIbHOM
4 paboTe; BbINONHEHME 20 50
WHAMBUAYaNbHOMO 3aaHNs.
KoMnneKcHbIl aHanus BbINOJIHEHUE JIOMALLHEro
5 19 34
3aaHuA.
OnddepeHumanbHblie NoAroTOBKa K KOHTPOJIbHOW
6 | ypaBHeHus paboTe; BbINONHEHWE 20 48
WHAMBUAYaNbHOMO 3aaHNs.
Cemectp 3 59 132
Teopwsa pagos NOArOTOBKA K KOHTPO/IbHOM
7 paboTe; BbINONHEHNE 20 48
WHAMBWAYaNbHOTO 33aHNA.
KpaTHbie 1 NOArOTOBKA K KOHTPOJ/IbHOM
8 | noBepxHOCTHbIE paboTe; BbINOAHEHME 20 48
MHTEerpanbl WHAMBWAYaNbHOO 33aHNA.
9 Teopwsa nons BbINONIHEHME 19 36
WHAMBWAYaNbHOO 33aHNA.
Cemectp 4 59 132
Teopws BepoATHOCTe NOArOTOBKA K KOHTPO/IbHOM
10 paboTe; BbINONHEHNE 29 58
WHOMBMAYaNbHOO 3aaHNA.
MaTematnueckas NOArOTOBKA K KOHTPO/IbHOM
11 | cratuctuka paboTe; BbINONHEHWE 30 64
WHAMBWAYaNbHOO 3a/aHuA.
Hroro: 236 528
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4.7. KypcoBble paGoThl/IPOeKThI
[TpomuceiBaeTCs TeMaTHKA KyPCOBBIX paOOT/IPOEKTOB (MPU HATTUYHH).

5. O0pa3oBaTejibHbIE TEXHOJIOTUHU

C unenpto (GopMHpOBaHHS U Pa3BUTHS MPO(PECCHOHANBHBIX HABBIKOB
oOyJaromuxcss HEOOXOAMMO HCIOIb30BaTh WHHOBAIIMOHHBIE O00pa30BaTEbHBIC
TEXHOJOTHH NP Pean3allii pa3InIHbIX BUAOB ayIUTOPHOM pabOThl B COYETAHUN
C BHeayAHTOpHOH. lcmonbp3yemble 00pa3oBaTeNbHBIE TEXHOJOTMH W METOIBI
JIOJKHBI OBITH HApaBJICHBI HA TIOBBIIIICHHE KaueCTBA MOJATOTOBKU MTyTEM Pa3BUTHUSA
y 00y4aromuxcs CrnocoOHOCTEN K caMOo00pa30BaHUIO U HAIICJICHbl HA aKTUBU3AIUIO
U peajn3aluio JUYHOCTHOTO MOTEHINAIA.

[IpenogaBanue MUCHUIUIMHBI BENETCS C NMPUMEHEHHEM CIEAYIOLIUX BHJIOB
00pa30BaTeNbHBIX TEXHOJIOTU:

— TPAAULMOHHBIE OOBACHUTEIbHO-WIIIOCTPATUBHBIE TEXHOJIOTUH, KOTOpBIE
00ecreunBaloT JOCTYITHOCTh Y4EOHOro MaTepuaia A OOJIbIIMHCTBA CTYACHTOB,
CUCTEMHOCTb, OTPa0OTaHHOCTh OPraHU3aLUOHHBIX (JOPM M MPUBBIYHBIX METOJIOB,
OTHOCHUTEJILHO MaJible 3aTpaThl BPEMEHU;

— TEXHOJIOTUM TPOOJEMHOro OO0y4YeHHs, HalpaBiCHHbIE Ha pPa3BUTHE
MO3HABATEIIbHON aKTHUBHOCTH, TBOPUYECKOH CaMOCTOATEIBHOCTH CTYACHTOB H
IPEANoJarale nocie0BaTENbHOE U LEJICHANPABICHHOE BBIIBHXKEHHE TEpe]
CTYJEHTOM I03HABATENIbHBIX 33Ja4, pPa3pelieHue KOTOPBIX MO3BOJISIET CTYIEHTaM
aKTUBHO YCBaWBaTh 3HAHUs (MCIIOJNB3YIOTCS TOMCKOBBIE METOMABI; MOCTAaHOBKA
MO3HABATEJIbHBIX 3a/1a4);

— TEXHOJIOTUU Pa3BUBAIOLIETO OOYy4YeHUs, IO3BOJISIOUINE OPUEHTUPOBATH
y4eOHBIN POLECC Ha MOTEHLIMAIbHbIE BO3MOKHOCTH CTYIEHTOB, X pEaTU3aliio U
pa3BUTHE;

— TEXHOJIOTUM KOHLIEHTPUPOBAHHOIO OOYy4YeHUs, CyTb KOTOPBIX COCTOUT B
CO3/JaHMM  MaKCUMaJIbHO  OJM3KOM K  €CTECTBEHHBIM  IICHUXOJIOIMYECKUM
OCOOCHHOCTSIM UE€JIOBEUECKOI0 BOCHPHUATHS CTPYKTYphl Yy4eOHOTO mpolecca U
KOTOpBIE 0T BO3MOXXHOCTH TJIyOOKOIO M CHCTEMHOTO H3YYEHHs COJAEpIKaHMS
y4eOHBIX IUCIUIUIMH 32 CYET 0ObSTMHEHHMSI 3aHATHI B TEMAaTHYECKHE OJIOKH;

— TEXHOJIOTUM MOJAYJIBHOTO O0y4YeHHs, AArolIMe BO3MOXXHOCTh 0oOecreueHus
ruOKOCTH TipoIiecca 00yUYeHUs, alanTallil €r0 K WHANBUAYATbHBIM MTOTPEOHOCTSIM
U OCOOEHHOCTSIM  oOywaromuxcsi  (IpUMEHSIOTCA, Kak M[paBWiio, MpuU
CaMOCTOSITETLHOM OOYYEHHH CTYICHTOB [0 HHIUBUAYATHLHOMY YI€OHOMY TIIAHY);

—TexHojorun  auddepeHurpoBaHHOr0  OOydeHHs,  OOecrneyuBarolue
BO3MOXXKHOCTh CO3J@aHHsl ONTHUMAJbHBIX YCJIOBUW MJisi Pa3BUTHS HHTEPECOB H
CHOCOOHOCTEM  CTYIEHTOB, B TOM YHCI€ U CTYJAGHTOB C  OCOOBIMH
00pa3oBaTeNbHBIMU MOTPEOHOCTSAMHU, YTO MO3BOJIAET pPEealin30BaTh B KYJIbTYpPHO-
0o0pa30BaTebHOM MPOCTPAHCTBE YHUBEPCUTETAa HJCI0 CO3/aHUSA  PaBHBIX
BO3MOXKHOCTEH JIJ1s1 MOJTy4eHUs 00pa30BaHUs

— TEXHOJIOTUM aKTUBHOTO (KOHTEKCTHOTO) OOYYEHHS, C MOMOIIBI0 KOTOPBIX
OCYILECTBISIETCS MOJEIUPOBAHUE MPEIMETHOT0, MPOOJIEMHOTO U COLMAIBLHOTO
coaepkaHusi  Oynymed — NpoecCHOHAIBHON  JESATENBHOCTH  CTYJEHTOB
(MCTIONB3YIOTCS AKTUBHBIE M MHTEPAKTUBHBIE METO/IbI O0YUYEHUS) U T. 1.
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MakcumanbHass 3PQPEKTUBHOCTh MEAarOrMUECKOro MpoIecca JOCTUTACTCS
IyTeM KOHCTPYHUPOBAHHS ONTUMAIBLHOIO KOMIUIEKCA MEaroruueCKuX TEXHOIOTHiA
U (MIM) WX DJEMCHTOB Ha JIMYHOCTHO-OPHUEHTHUPOBAHHOW, JESITEILHOCTHOM,
JTUAIOTHYECKON OCHOBE M HCIOJB30BaHUS HEOOXOIUMBIX COBPEMEHHBIX CPEICTB
oOy4JeHwUS.

6. @opMBbI KOHTPOJISI 0CBOEHUS TUCITUTIIMHBI

Tekymas aTrecranusi CTYJEHTOB MPOU3BOJIUTCS B JUCKPETHBIC BPEMEHHbIC
MHTEPBAJIBI JICKTOPOM W MpernojiaBaTeeM, BEAYIIUMHU NPAKTUYECKUE 3aHSTHUS MO
JTUCLUUIUIMHE, B CIEAYIOMMNX Gpopmax:

— (pOHTANLHBIE ¥ MHIUBUTyJIbHBIE OTPOCHI;

— KOHTPOJIbHBIE PaOOTHI;

— 3allUTa UHAUBUIYTBHBIX 3aIaHUMH.

@oHABI OIEHOYHBIX CPEJACTB, BKIIOYAIOUIME THUIOBBIE HWHAWBUYaTIbHbIE
3aJlaHus, KOHTPOJIbHBIE PaOOThI, TTO3BOJISIIOIINE OIEHUTh PE3yJbTaThl TEKYIIEH U
MIPOMEXKYTOYHOM aTTeCTalui 00YUYaIOIIUXCS 10 IAHHOW TUCIUTUIMHE, TTOMENIAIOTCS B
NPWIOKEHUU K paboueit mporpamme B cooTBeTcTBUM ¢ «llonoxenueM o ¢onme
OIICHOYHBIX CPEJICTBY.

[IpoMexxyTouHast arrecTanusi MO pe3yJbTaTaM OCBOCHUS JAUCIUTLIAHBI
IIPOXOJUT B popMe:

MUCHbMEHHOTO HK3aM€Ha, BKJIIOYAIONIETO0 TEOPETUUECKUE BOMPOCH U
MpakTUYEeCKUE 3aJaHus. B ciydae HEMOJIHOro, CIOPHOTO WM HEKOPPEKTHOTO
BBITIOJTHEHUS 3a/IaHUSI TMChbMEHHOTO DK3aMeHa, JOMYCKAETCs YTOUHSIOIINI YCTHBIM
OMpoOC CTYAEHTa, HA OCHOBAaHWU KOTOPOTO BO3MOKHA KOPPEKTUPOBKA OILIEHKH
PE3yJILTATOB MPOMEKYTOYHOM aTTeCTalMu. [[OMyCcK K MPOMEKYTOYHOM aTTEeCTalluu
MPOU3BOJIUTCS HAa OCHOBAHUM pE3YyJIbTATOB TEKYIIErO0 KOHTPOJS, a HMEHHO
OTCYTCTBUIO 33/I0JKEHHOCTEN MO BCEM BHJIaM TEKYIIETO0 KOHTPOJIS;

3adera (mpeanojaraeT BBINOJIHEHHE BCEX BUIOB yueOHOMl paboThI,
MPETYCMOTPEHHBIX paboyeil mporpaMmMoit yueOHOM JUCITUTUTHHBI).

B sk3aMeHalIMOHHYI0 BEIOMOCTb ¥ 3a4€THYIO KHUKKY BBICTABIISIFOTCS] OLIEHKU
1O IIKaJie, TPUBEACHHOW B TaOJIUIIE.

[IIkana oeHUBaHUS XapakTepuCTHKa 3HaHWUs IPEAMETA U OTBETOB 3ageTsl

ornyHo (5) CryneHT 1i1yOOKO M B TIOJHOM O00BEME BIAZEET | 3a4YTEHO
IIPOrpaMMHBIM MatepuaioM. [ paMOTHO, HCUEpIIbIBAOILIE
U JIOTUYHO €ro M3JIaraeT B YCTHOW WJIM NHCBMEHHOU
dopme. [Ipu 3TOM 3HaeT peKOMEHI0OBAHHYIO JIUTEPATYPY,
IIPOSIBIISIET TBOPUECKHUN MOAXO0/1 B OTBETAX HA BOIIPOCHI U
MIPaBUIBLHO 0OOCHOBBIBAET MPUHATHIE PELICHHSI, XOPOIIO
BJaJie€T YMEHMSIMHU W HaBbIKAMU TIPH BBINOJHEHUU
MPAKTUYECKUX 3a/1a4.
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xoporuo (4) CTyAeHT 3HaeT MpPOrpaMMHBIN Marepuall, TPaMOTHO H
[I0 CyTM H3JIaraeT €ro B YCTHOM WJIM IHCBMEHHOU
dopme, nomyckas HE3HAYMTEIbHbIE HETOYHOCTH B
YTBEPXKACHUSX,  TPAKTOBKaxX,  ONPEACICHUSAX WU
KaTEropusaxX UM HE3HAUYUTEIbHOE KOJIMYECTBO OLIMOOK.
ITpu sTOM BiasieeT HEOOXOAUMBIMU YMEHUSAMU U
HABbIKAMU [P BBIIIOJIHEHNUU IPAKTUYECKUX 3a/1a4.
yIOBIETBOPUTENbHO | CTyNEHT 3HAeT TOJIBKO OCHOBHOW IIPOrpaMMHBIM
(3) MaTepuai, JOIYyCKaeT HETOYHOCTH, HEJOCTaTOYHO
yéTkue (OPMYIMPOBKH, HEMOCIEI0BAaTEIILHOCTE B
OTBETAX, H3JIaraéMbIX B YCTHOM WM IHCBMEHHOU
¢dopme. IIpu 3TOM HETOCTATOYHO BIAICET YMEHUSIMH H
HABBIKAMU IIPY BBIIIOJIHEHUU IPAKTUYECKUX 3azad.
Jomyckaet 10 30% ommbOoK B M3J1araéMbIX OTBETaX.
HEYAOBJIETBOPUTENILHO | CTyAEHT HE 3HAaeT 3HAYUTEIbHOM YaCTH POrPaMMHOIO | HE 3a4TEHO
(2) Marepuana. [Ipm 3TOM [OmMycKaeT NpHUHIMIHAIBHBIC
OLIMOKK B JIOKA3aTeNbCTBAX, B TPAKTOBKE MOHATUH U
KaTerOpHii, MPOSBIAECT HU3KYIO KyJIbTYpYy 3HaHUM, HE
BIIAJICET OCHOBHBIMM YMEHMSAMHM U HaBBIKAMHU IIPU

BBITIOJITHCHUHN IMPAKTUYCCKUX 3ajJa4. CTYIICHT
OTKa3bIBA€CTCA OT OTBCTOB Ha JOIIOJIHHUTCIBHBIC
BOIPOCBHI.
7. Y4eOHO-MeTOANYECKOE U NPOrpaMMHO-UHGpOPMALIMOHHOE

o0ecrneyeHune IMCHUIINHBI:

a) OCHOBHAas JIMTEpaTypa:

1. Kupkunckuit A.C., MatemaTudeckuii ananus : YueOHoe mocoOue Jijisi By30B
/ Kupkunckuit A.C. - M.: Akagemudaeckuii [Ipoekr, 2019. - 526 ¢. (Gaudeamus) -
ISBN 978-5-8291-3040-4 - Tekct : anekrponnsiii // ObC "KoHcyabTaHT cTyaeHTa"
. [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785829130404.html. -
PexxuMm noctyna : mo noamnucke.

2. Makcumenko B.H., Kypc wMaremarmyeckoro ananmmza : ydeOHHK [
Makcumenko B.H. - HoBocubupck : M3n-sBo HI'TY, 2016. (Cepust "YueOHuku
HI'TY") - ISBN 978- 5 7782-2914-3 - TekcT : anexktponHbiit // ObC "KOHch'IBTaHT
cTtyaeHTa" [caiiT]. - URL :
http://mwww. studentllbrary ru/book/ISBN9785778229143.html. - Pesxxum moctyma :
1O TTOTHUCKE.

3. Maranbikuit M.A., Teopust BeposiTHOCTEH 1 MaTeMaTU4YeCKasi CTATUCTHKA
: yqe6HHI< / M.A. Maransiukuii, I'.A. Xaukesud - Munck : Ber. mk., 2017. - 591

- ISBN 978-985- 06 2855-8 - Texkct : anektponnsii // DBC "KoHcynbTant
CTyI[eHTa [caiT]. - URL )
http://www. studentllbrary ru/book/ISBN9789850628558.html. - Pesxxum moctyma :
IO TTOITUCKE.

4. TlonoB B.C., Jluneiinas anredpa : yueOHoe nocooue / B.C. IlomnoB - M. :
N3natensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-4305-
5 - Tekct : anexktponnbii // DbC "KoncyneranT crygenrta" : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785703843055.html. - Pesxxum moctyna :
0 MOIHUCKE.
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5. Yeronun A.Il., JIuneiinas anrebpa U aHAIUTHYECKAs TEOMETPHUS : yueOHOe
noco6ue / Yeromun A.IL. - PoctoB v/]] : U3n-Bo FODVY, 2015. - 150 c. - ISBN 978-
5-9275-1728-2 - Tekct : anextponnsiii // DbC "KoncynpTanT cTtynenrta" : [caT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785927517282.html. - Pexum
JOCTYyIIA : 1O MOAIHUCKE.

0) 10MOJIHUTEILHAS JIUTepaTypa:

1. bexnemuieB /. B. Kypc aHanutndeckoi reoMeTpuu U JIMHEHHOM aiareopbl
[Texcr] : yueOnuk / /[. B. beknmemumes. - 5-¢ u3g., mepepad. - M. : Hayka, 1984. —
320 c.

2. bepmant A. ®@. KpaTkuii kypc maTemarnueckoro ananusa [Tekcr] | yaeOHuk
/ A. ®@. bepmanrt, U. I'. Apamanosuu. - 8- uza., ucnp. u gom. - M. : Hayka, 1973. —
720 c.

3. bepman I'. H. COopHUK 3a/1a4 0 KypCy MaTeMaTH4eCcKoro aHaimm3a [ Tekcr]
: yue0. mocobue / I'. H. bepman. - 20-e uzz. - M. : Hayka, 1985. - 384 c.

4. HNauko II. E. Beicuias Maremaruka B yNpaXHEHUAX U 3agavax: Yueo.
[Toco6ue ms By3oB / I1. E. Jlanko, A. I'. ITonos, T. 5. Koxesuukosa, C. I1. Jlanko.
— 7-e w31, uctp. - M. : OO0 «M3aarenbctBo ACT»: OO0 «M3narensctBo «Mup u
O6pazoBanuey, 2014. - 816 c.

5. Knerenuk JI. B. COopHUK 3a7a4 M0 aHATUTHYECKOU reomeTpuu [Tekcrt] :
yue6. mocooue nis Bry3oB / JI. B. Knerenuk ; mox pen. H. B. Edumoga. - CIIO. :
"CnernmanpHas utepatypa', 1998. - 200 c.

6. 'pubanoB B. M. Beicmias marematuka. Kype nexuuit. Y. 1 [Tekcr] / B. M.
['pubanos, H. M. Kpamaps, O. II. [lIsex. - Jlyranck : U3n-so BHY um. B. [ans,
2002. - 164 c.

7. I'pubanoB B. M. Beicias maremaruka. Kypc nexuuid. Y. 2 [Teker] / B. M.
['pubanos, H. M. Kpamaps, O. II. [lIsex. - Jlyranck : U3n-so BHY um. B. [ans,
2002. - 144 c.

8. I'pubanoB B. M. Bricmas maremaruka. Kypc nexuuii. Y. 3 [Tekcr] / B. M.
['pubanos, H. M. Kpamaps, O. II. [lIsex. - JIyranck : U3n-so BHY um. B. [ans,
20083. - 174 c.

9. Tapamanckuiit M. T. Teopus BEpOATHOCTEH U MaTeMaTHUdeCcKasi CTAaTUCTHKA
[Tekcr] : yue6. mocobue / M. T. Tapamaunckuii. - JIyranck : U3n-so BHY, 2001. —
174 c.

10. I'mypman B. E. PykoBOACTBO K pelIeHHIO 3a/1a4 110 TEOPUU BEPOSTHOCTEH
U MaTeMaTudeckoi cratuctuke [TekcT] : yued. mocodue aiis CTyAeHTOB BTy30B / B.
E. I'mypmas. - 3-e u3n., nepepad. u jgomn. - M. : Beiciias mkona, 1979. - 400 c.

11. IToxxunaeB B. @. Teopus BeposTHOCTEHN B 3a71auax ¢ pemeHusiMu [ Tekcr] :
yuae0. mocooue / B. ®@. Iloxxunaes, A. B. Ckpunnukosa. - Jlyrauck : U3n-so BHY
uM. B. Jlams, 2004. - 368 c.

12. llIueitnep B. E. Kpatkuii kypc Beiciieit matematuku. B 2 1. [Tekcr] : yueO.
nocobue / B. E. uetinep, A. U. Cnynkuii, A. C. lllymoB. - 2-e u3z., nmepepad. u
qoi. - M. : Beicnr. mkona, 1978. - 328 c.

13. Bentuens E. C. Teopus BepositHocteit [Teker] / E. C. Bentuens, JI. A.
OBuapos. - M. : Hayka, 1969. - 368 c.
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14. CoopHuk 3agad nmo maremaTtuke jis BTy3oB. Y. 1. JluHeiinas anreOpa u
OCHOBBI MaTteMarudeckoro anamusa [Tekct] : y4e0. mocobue / mom pem.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 464 c.

15. CoopHHK 33729 M0 MaTeMaTHKe 111 BTy30B. U. 2. CrienanbHbIe pasieibl
MatemaTudeckoro aHaiausa [Tekcr] : yue6. mocobue / mox pen.: A. B. Ebumosna, b.
I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

16. CoopHuK 3a7a4 0 MaTeMaTuke 1t BTy30B. Y. 3. Teopus BeposTHOCTEN U
MaTteMmaTudeckas ctaTuctuka [ TekcT] : yuel. mocodue / moxa pen. A. B. Edbumosa. -
2-¢ u3., nepepad. u gor. - M. : Hayka, 1990. - 428 c.

17. byrpos . C. Bwicmias marematuka. B 3 1. JuddepennuansHoe u
uHTerpanpHoe ncuucienne [Tekcr] : yueOnuk mis By3oB / S. C. byrpos, C. M.
Hukonsckwii. - 8-e usm., crep. - M. : JIpoda, 2007. - 509 c.

18. Kyapsisues B. A. Kpatkuii kypc Bwicuieii marematuku [Tekcr] : yueO.
nocobue / B. A. Kyapssues, b. I1. JlemunoBuu. - 4-¢ uza., nepepad. u jpoim. - M. :
Hayxka, 1975. - 624 c.

19. IMuckynoB H. C. luddepennmanbHoe u UHTErpaibHOE ucHUcienus: s
BTY30B. [Tekcr] : yueb. mocoodue / H. C. [Iuckynos. - 13-e uza. - M. : Hayka, 1985.
- 560 c.

20. byrpos 4. C. Iuddepenuunansuoe u nHTErpaibHoe ucurcienue [Teker] :
yueOnuk / 5. C. Byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432 c.

B) METOAUYECKUE YKAZAHUS:

1. MeTtonuueckre PEKOMEHIAIUU U COOPHHUK MPUMEPOB JIJISi BBITIOJHECHUS
VHAWBUIYAJIbHBIX 3aJJaHUMA 110 BbICHICHM Maremartuke. Paszpen: «JIuHewHas wu
BEKTOpHasi anredOpa» s CTYJIEHTOB HWHXKEHEPHBIX, JJICKTPOTEXHUYECKUX U
HSKOHOMMYECKHX HaIpaBJICHUN MOJATOTOBKH [DIeKTpoHHBIN pecypc] / coct.: B. B.
Mamnsrid, 1. B. Mansrii, B. C. lllenoxos. - JIyranck : JIHY um. B. [lans, 2019. - 156
C.

2. MeTtoandeckne yka3aHus K MPaKTUYECKON padoTe Mo auciuIuinae “Bricmas
MateMatuka” [DnekTpoHHbll pecypc] . U.1 : JIuneliHag anre6pa U aHaTuTUYECKas
reometpusi / coct.: B. B. Manesiii, /1. B. Manbiid. - JIyrauck : JIT'Y um. B. JTans, 2015.
-82c.

3. MeTonnueckue ykazaHusl K TpaKTHUECKOM paboTe 1o aucturuinHe “Beicinas
MatemaTuka” [DnekTpoHHblit pecypc] . U. 2 : Muddepenuuanbuoe ucuucienue /
coct.: B. B. Mansiii, JI. B. Mansiil. - JIyranck : JIT'Y um. B. Jlans, 2015. - 71 c.

4. MeTtoauiecKkue yKa3aHus K MPaKTUYeCKO paboTe o auciuruivae “Boicmast
maTematuka” [DaekTponHslii pecypce] . U. 3 : UHTerpansHoe ucuncienue / coct.: B.
B. Maunsiit, 1. B. Mansriit. - JIyranck : JII'Y um. B. [Jans, 2015. - 70 c.

5. Meroandeckue ykazanusi K IpakTUIECKO paboTe mo aucuuruivae “Boicimast
MaremaTuka” [DnekTpoHHbld pecypc] . U. 4 : OyHKUMM MHOTUX MEPEMEHHBIX.
Huddepennmanbusie ypaBHeHus / coct.: B. B. Mansiit, . B. Mansrit. - JIyradck :
JII'Y um. B. lans, 2015. - 67 c.

6. Meroanueckue ykazaHus K NpakTHUecKoi padoTe 1o aucuuriuHe “Broicinas
MatemaTuka’” [DnekTpoHHbli pecypc] . U.5 : Psaawl / coct.: A. B. Bumnesckuii, B.
B. Maunsiit, 1. B. Mansiii. - Jlyranck : BHY um. B. Jlans, 2013. - 80 c.
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7. Meroanueckue ykazaHus K IpakTUYeCKoi padbore no nucuuiuivHe “Beicias
MaremaTuka’ [OnekTpoHHbIl pecypc] . U.6 : KpaTHble, KpUBOJIMHEHHEIE,
NIOBEPXHOCTHBIC MHTErpanbl. Teopust monst / coct.: A. B. Bumnesckuii, B. B.
Maunsrid, JI. B. Mansrii. - JIyraack : BHY um. B. ans, 2013. - 80 c.

8. Metoanueckue yka3zaHus K MIPaKkTHUIECKOH paboTe mo quctumimae “Teopus
BEPOSITHOCTE M MaTeMaTH4yecKas CTaTHCTUKA  [DnekTpoHHbId pecypc] . Y.l :
Teopus BeposiTHOCTEH / cocT.: A. B. Bumnesckuii, B. B. Manwiit, /I. B. Maunbiid. -
Jlyrauck : BHY um. B. Jlans, 2013. - 97 c.

9. Meroauueckue ykazaHus K MpakTUYECKoM paboTte no guciuiuinge “Teopust
BEPOSATHOCTEW M MaTeMaTh4yecKas CTaTUCTHKA [DIEKTpOHHBIM pecypc] . U.2 :
Maremarnueckass cratuctuka / coct.: A. B. Bummnesckuii, B. B. Mansmii, /[. B.
Mauerit. - JIyranck : BHY um. B. [lans, 2013. - 87 c.

I') HHTEPHET-PecypcChbl:

MunucrepcTtBo 0o0pa3oBaHuss W Hayku Poccuiickoir ®epepaunn — baza
JlaHHBIX MaremMaTuyeckux Pecypcos Poccun
http://www.mathnet.ru/index.phtml/?&option_lang=rus

EcrecTBeHHOHAy4HBII  OOpa3zoBaTeNbHBIA  TOpTanm  http://www.en.edu.ru/

HNHTepHeT-YHUBEpPCUTET NudopManmoHHbIX Texnonoruun
http://www.intuit.ru/
Maremaruka Ha CTpaHULIAX

www.http://sbras.ru/win/mathpub/math_www.html
Hayunas snexkrponHas oubmuoreka http://elibrary.ru/defaultx.asp
Oobmepoccuiickuit MaTeMaTHYECKUAN nopTal Math-Net.Ru
http://www.mathnet.ru
MuHuCTEpCTBO HAayKM M BbICHIEr0o 0Opa3oBaHUs W Hayku Poccuiickoi
deneparuu — https://minobrnauki.gov.ru/
®denepanbHas choyxk0a 1Mo Ham3opy B cdepe oOpa3oBaHus W HAYKU —
http://obrnadzor.gov.ru/
[Topran @enepanbHBIX TOCYAApPCTBEHHBIX OOpa30BaTEIbHBIX CTaHAAPTOB
BhICIIEro oOpazosanus — http://fgosvo.ru
denepanbhblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/
Nudopmanmonnas cucrema «EquHoe okHO aocTyna K oOpa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/
denepanbHBI  EHTP HWHPOPMAIMOHHO-00PA30BaTEIbHBIX PECYpPCOB —
http://fcior.edu.ru/
JJIeKTPOHHBIE OMOJIHOTEYHbIE CHCTEMBI U PeCypPChl
OnekTpoHHO-OMOMmMoTeyHass  cucrema  «KOHCynbTaHT — CTyJeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x
NudopmanuoHHbIH pecypc OnodIMoTEKH o0pa3oBaTeIbHOI
OpraHu3anuu
Hayunas oubanorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/
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8. MaTepuajibHO-TeXHHYeCKoOe o0ecrneyeHne TN CHUILTHHbI
OcBoeHME AUCHUIUIMHBI TPEANOJaraeT HCHOIb30BaHUE aKaJEeMUYECKUX
ayJIMTOPUIA, COOTBETCTBYIOIINX JIEUCTBYIOIIUM CAHUTAPHBIM U MPOTHUBOIMOKAPHBIM
npaBujIaM U HOpMaM.
[Ipouee: pabouee MecTO NpemnojaBarelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoMm B HTepHeT.
[IporpammHuoe obGecrieyeHue:

BbecniiatHoe
DOYyHKIUOHATBHOE
NMPOrpamMMHoe Cceblikn
Ha3HaAYeHHE
obecrneueHue

OducHblii maker

Libre Office 6.3.1

https://www.libreoffice.org/

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

OnepauuoHHast https://ubuntu.com/

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

ITouyTOBBII KJIHMEHT

Mozilla Thunderbird

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

DailsI-MeHe IKep

Far Manager

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

ApxuBarop 7Zip http://www.7-zip.org/
Ipaguscckii GIMP (GNU Image http://www.gimp.org/

P e Manipulation http://gimp.ru/viewpage.php?page_id=8
peAARTop Program) http://ru.wikipedia.org/wiki/GIMP
Penaxkrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aymuorieiiep VLC http://www.videolan.org/vic/
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