Muno6pHayku Poccun

®denepanbHOE rOCyIapCTBEHHOE OI0JKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«OpeHn0yprckmuii rocyiapcTBeHHBIH YHHBEPCUTET»

Kadenpa npuknaaHoit MareMaTuku

PABOYAS ITPOTPAMMA
JUCHUIJIMHBI
«b1./1.b.13 Mamemamuxa

YpoBeHb BhIcIIEro 00pa3zoBaHUs
CIIEHUAJIATET

CroenuainbHOCTh

06.05.01 Buounscenepus u buoundopmamuxa
(KO M HAMMEHOBAHHE CIIELIUAILHOCTH)

buounorcenepus
(HaMMEHOBaHHE HAMPABICHHOCTH (PO uIIs)/Crierani3aui 00pa30BaTeNbHOI IPOrPaMMBbI)

KBanudukamus
Buounowcenep u buoundopmamux

dopma o0yueHus
Qunas

I'on mHabopa 2025

2201461



Pabovas nporpamma nucuunmunsr «51./0.5.13 Mamemamuxay PacCMOTPEHa U yTBEPIKJI
3acenaHuu Kadeapel

Kadeapa npukiannoit MmatemaTuku

Haumenosanue xageopv

poTokos Ne é' or '@ " unbakip 204.

3aBenyrommii Kapenpoit 7,@"
Kadenpa npuxiiajnoi MateMaTuku W.I1. Bononypuna
Haumenoeanue kagpeopwi noonuce pacuwugpposxka noonucu

Henonnumenu: /C/_\

3aB.xad.lTM.nipod.1.T.H. W.I1.bonoxypuna
QondiCHOCMb onucs pacwugpoexa noonucu

Cr.npenonasarens kad.JIM /S] JI.A.Cysprynosa
oondxicHocms ngoguce pacuwugposka noonucu

COT'JIACOBAHO:

Hpencena‘renb METOJUYECKON KOMUCCHU 10 CHG[IH&J/I;HOCTH
(27}

06.05.01 Bnonﬂmenepm U OnouHdpopmaTuka %VM & (G

K00 Haumernosanue Ju(yﬁa{ noonuce pacuupposxa 760nucu

3aBenyIOMmHi OTAeTI0M (bopanosa%lborma ¥ Hay4HOU 00paboTKH JIOKYMEHTOB

-

AUMHAR NOONUCH pacuugposrka noonucu

YI07IHOMOYEHHBIH 110 Ka4YeCcTBY tbakynsTeTa
C.H. Mopo3oga

UYHAR nOONUCH " pacuugposka noonucu

Ne perucrpanun

© Cysiprynosa JILA., 2025
©0rvy, 2025



1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:
GdyrHOamenmanvHas n0O2OMOBKA CMYyOeHmMo8 8 001acmu MAMmemMamuKu, 081adeHue ee annapamom
0J18 OanbHelue20 UCNONb308AHUs 8 OPYeUX OUCYUNIUHAX eCTNeCMBEHHOHAYYHO20 COOEPIHCANUS, d MAKICE 8
npogeccuonanbHol 0essmeIbHOCMU NPU peuleHUY NPaKmu4eckux 3a0ay.

3amaun:

- HU3YyYUTh OCHOBHBIC IIOHSATHSA, ONpPEIEICHUS, TEOPEMbl M METOJbl, (opMupyroume OO0
MaTEeMaTHYECKYIO TIOJITOTOBKY M Pa3BUBAIOIINE aOCTPAKTHOE, JTOTHYECKOE M TBOPUECKOE MBIIIUICHHUE;

- Hay4YUTb

CTYACHTOB

CaMOCTOATCIIBHO HU3y4arb y‘lC6Hy1-0

MaTeMaTH4ecKue (GaKkThl U pe3yIbTaThl;
- cpopMuUpOBaTH YMEHHE YE€TKO (POPMYIHpPOBATh 3a/1a4y U HaXOJIUTh COOTBETCTBYIOIIUN aITOPUTM U

MCTO/] €€ PCIICHU,

JTUTEpPaTypy,

COACPIKALITYIO

- CO3aaTb TCOPCTUUYCCKYID OCHOBY MIJid YCICHIHOTO M3YUCHHUA OUCHUILIWH, HCIIOJIB3YIOMIUX
MAaTEMAaTHYCCKNUEC MCTOAbI U MOICIIN.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JluctumuinHa OTHOCHTCS K 0a30B0i yacTu 010ka [l «IuciummuHbL (MOTYITN )»

[TpepexBU3UTB AUCHUILIUHBL: Omcymcmeyom

[MoctpexkBu3utsl aucuutummbbl: b1.J[.b.11 Hugopmamuka, B1.JI.B.10 Buomexunonoeuu u 3awuma
oxpyacaroweti cpeowi, b1.J1.B.0.3.2 Bviyuciumenvrnas ouonoeus u ouomempuxa, @/T.1 Mooenuposanue
OUOI02UUECKUX NPOYECCO8 U CUCTEM

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs M0 TUCIUILINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOHIUX PE3YJIbTATOB O6y‘IeHI/I${

Ko n HaumeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl
oOyueHus Mo JTUCLUILINHE,
XapaKTEPU3YIOIINE ATAIlb

CHeIUaTU3UPOBAHHBIE 3HAHUS
(GbyHIaMEHTAIbHBIX Pa3/eioB
MaTeMaTHKH, PU3NKH, XUMHH U
OUMOJIOTHH /ISl IPOBEICHUS
HCCIICIOBAHUN B 00JIaCTH
OMOMH)KEHEepHH,
OMOMH(OPMATHKH U CMEKHBIX
JTUCLUIUINH (MOyJIei )

(dyHIaMEHTATLHBIX Pa3/eliOB MATEMATHKH,
bu3UKYN, XUMUH U OMOJIOTHI

(dbopMupoBaHus

KOMIIETEHIIMI
OIIK-2 Cnocoben OIIK-2-B-1 JlemoncTpupyer 3HaTh:
HCII0JIb30BaTh CHeIMalM3UpOBaHHBIC 3HAHUS B 00J1aCTH (dbyHIaMeHTaNbHbIE

pa3aensl MaTeMaTHKU:
JUHENHYI0 anreopy,
AHATTUTHYECKYIO
reOMETpHIO,
MaTeMaTHYeCKUH aHaIn3,
TEOPHIO BEPOATHOCTHU U
MaTeMaTHIECKYIO
CTaTUCTHUKY; OCHOBHBIE
MaTeMaTHYECKUE TIOHSITHS,
OTIpeJIeNIeHUs], TEOPEMBI U
MeTO/1bl, (hopMUpYIOILIKE
MaTeMaTHYECKYIO
MOJITOTOBKY

Ymerhb: dbopmynupoBaTh
3aJaqy W HaXOAHWTh COOT-
BETCTBYIOIIMHA AITOPUTM U
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Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIIUU

[TnaHupyembie pe3ysbTaThl
o0ydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIUE ITAIIBI
dbopmupoBanus
KOMIIETEHIINHI

METOJl €€ PEIICHUS, CaMo-
CTOATEIbHO H3y4yaTh yuel-
HYIO U HAay4HYIO JIUTEpaTy-
py, cCoIepKallylo Marema-
TU4YecKue (HaKThl U Pe3yiib-
TaThl; MPUOOpPETaTh HOBBIC
MaTeMaTHYeCKHe  3HAHUS,
UCIIONB3YSl  COBPEMEHHBIE
oOpa3oBaTenbHbIE ¥ WH-
(dhopMallMOHHBIE  TEXHOJIO-
TUH, TPUMEHSATh MaTeMaTH-
YecKUEe METOJbl MpHU pelle-
HUU  TpodecCHOHATBHBIX
3amad.

Baanerb: HaBbIKAMU
UCIIOJIb30BaHUS
CHCIIHATN3UPOBAHHBIX
3HaHUN B 00JaCTH
(byHIaMEeHTAIBHBIX
pa3enoB MaTEeMaTUKH

4 CTpyKTYypa U colepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AUCHUILJIMHBI

OO611as TpyA0EMKOCTh JUCLHUILINHBI COCTaBiseT 13 3aueTHbIX eAuHHUI (468 akaleMUYECKUX YacoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB
1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp BCETO

OO0masi Tpy10éMKOCTh 144 12 108 144 468
KonTakTHas pabdora: 34,25 34,25 34,25 35,25 138
Jlexmum (J1) 18 18 18 18 72
[Tpaktnueckue 3anstus (I13) 16 16 16 48
Jlaboparopusie pabots (JIP) 16 16
Koncynpranuu 1 1
[TpomMexyTodHast aTTeCTaIHSs 0,25 0,25 0,25 0,25 1
(3auer, SK3aMeH)

CamocrosiTesibHAs padoTa: 109,75 37,75 73,75 108,75 330

- 8bINOIHEHUEe UHOUBUOYANbHO2O
meopueckozo 3aoanus (UT3);

- 8bINOJIHEHUE PAciemHo-
epaghuuecxoeo 3adanus (PI3);

- CAMON0020MOBKA
(npopabomka u nosmopenue
JIEKYUOHHO20 Mamepuand u
Mamepuana y4eOHUKos u
YuebOHbIX NOcoOUll;

- U3yyeHue pazoenos Kypca 6
cucmeme 91eKMpOHHO20




TpynoeMKoCTb,
Bun paGoter aKaJIEMUYECKUX 4acCOB
1 cemectp 2 ceMecTp 3 cemecTp 4 cemectp BCETO
oOyuenust;
- Uzyuenue pazoenos Macco8o20
OMKPLIMO20 OHAAUH-KYPCA «__;
- N0020MOBKA K NPAKMUYECKUM
3AHAMUAM,
- N0020MOBKA K KOJLIOKBUYMAM,
- N0020MOBKA K PYOEHCHOMY
KOHMPOJIO U M.N.)
Bua uTOroBoro KOHTpoOJIA 3a4er 3a4er aug. 3au4. 3K3aMeH
(3a4deT, IK3aMeH,
auddepeHupoBaHHbIi 3a4eT)
Pa3znensbl guctuminnel, n3ydaemsie B 1 cemectpe
KosmyecTBo yacoB
No ayJIuTOpHas
HaumenoBanue pasnenos BHEAy/I.
pasznena BCETO pabota aGara
a1 mfup | P
1 Martpuus! 1 OnpeaeTuTeNH 33 4 4 25
2 CucTeMbl THHEHHBIX anreOpandecKux ypaBHEHHUH 33 4 4 25
3 Jluneitnpie mpocTpaHCcTBa 45 6 4 35
4 AHanmuTHyecKas TeoMeTpus 33 4 4 25
Uroro: 144 18 | 16 110
Pa3paenbl AMCHUIUIMHBL, U3y4aeMbIe B 2 cEMeCTpe
KonunuecTBo uacoB
Ne ayIUTOpHAas
HaumenoBanue pa3nenos BHEAy.I.
paszaena BCET0 pabota AGara
a (mfup | P
5 BaeeHue B MaTEMaTUYECKIUA aHAIN3 12 2 2 8
6 [Ipenen u HeMpepbIBHOCTH (QYHKINH JEHCTBUTEIHHON 16 4 4 8
MEPEMEHHOU
7 Huddepennmanbroe ncurcienne GyHKIUN OTHON Tie- 20 6 4 10
peMEHHOM
8 WnTterpanbHoe ncunciaenre QyHKIMA 0JHOH nmepeMeH- 24 6 6 12
HOH
HUroro: 72 18 | 16 38
Paznensl nucuIIMHbL, U3y4aeMbie B 3 ceMecTpe
KommuecTBo gacoB
Ne ayIUTOpHAas
HaumenoBanue pasnenos BHEay.l.
paszaena BCET0 pabota AGora
n mfup | P
9 @DYHKINN HECKOJIBKUX NMEPEMEHHBIX 22 4 4 14




KonmuecTBo yacoB
Ne HaumenoBanue pa3nenos ayAuTopHas BHEay/I.
paszena BCETO pabora AGara
a3 ap | P
10 KpaTHble 1 KpruBOIMHENHHBIE HHTETPAIBI 28 4 4 20
11 JuddepeHnmanbaple ypaBHEHUS 30 6 4 20
12 YucnoBsle v (HyHKIIMOHATBHBIC PSIIBI 28 4 4 20
Hroro: 108 18 | 16 74
Paznensl nuciuiivHbl, n3ydaembie B 4 cemectpe
KonnuecTBo yacoB
Ne HaumenoBanue pasnenos ayAuTopHad BHEAy/I.
paznena BCETO pabora AGata
A |m[ap| P
12 Teopus BeposiTHOCTEH 72 10 8 54
13 MaremaTtnyeckas CTaTUCTHKA 72 8 8 56
Hroro: 144 18 16 110
Bcero: 468 72 | 48 | 16 332

4.2 Cogepxanme pa3iejioB IUCHUININHBI

1. MaTpuubl 4 onpeaeTuTe I n

[Tonsitue marpuiibl. Buasl Matpui. Onepanuu Haj Matpuliamu. Onpenenurenist N-ro nopsaka. CBou-
CTBa W METOJBI BBIYHCIICHUS OMpENeNUTeNeid n-ro mopsaka. OdpatHas matpuiia. MaTpudHbIe YpaBHCHHSI.
Panr maTpunsl.

2. Cucrembl JTHHEHHBIX ajiredpanyeckux ypaBHeHHii

Buasl cucrem. OcHOBHBIE MOHATHA. PerieHue cucreM JIMHEHMHBIX anreOpandecKux ypaBHEHUU METO-
nom Kpamepa, ¢ momoipto 00paTHOM MaTpuIlsl, MeTo oM ['aycca. Perenne nmpou3BonbHbIX cucteM. Teo-
pema Kponekepa - Kanemnu. CucteMbl IMHEHMHBIX OJHOPOAHBIX M HEOAHOPOJHBIX YPaBHEHUMN, TOCTPOCHUE
obmero pemenus. OyHaamMeHTaabHas cUCTEMa PeleHUH.

3. JInHeiiHbIe NPOCTPAHCTBA

BektopHoe npocTpaHcTBO. JIMHEHAsA 3aBUCUMOCTh U HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. Y CIIOBUS
U KPUTEPUU JIMHEHHONW 3aBUCUMOCTH U HE3aBUCUMOCTH CHCTEMBI BEKTOpPOB. ba3uc cucTeMbl BEKTOPOB.
Paznoxxenne BekTopa mo Oasucy. Koopaunatsl BekTopa. JIuHeWHble omepanuu HajJ BEKTOpaMH B
KoopauHaTHON (¢opme. CkaisipHoe M BEKTOPHOE MPOM3BEACHHUE, OIpejesieHue, cBoicTBa. CMelaHHOe
IIPOU3BE/ICHNUE, OIIpeIeJIeHHEe, CBOMCTBA.

OcCHOBHBIE ONpEeAETeHUs M TOHATHS: JIMHEHHOro OTOOpakeHUs, pPa3MEpPHOCTH, paHra, sjapa.
CpoiicTBa JTMHEHHBIX OTOOpaXkeHU. MaTpulia U paHr MaTpulbl JUHEHHOro oToOpakeHus. CoOCTBEHHBIE
BEKTOpPHl JIMHEHHOro TMpeoOpa3oBaHUs. XapaKTePUCTHUECKOE ypaBHEHHME. Marpuua JUHEHHOro
npeoOpa3zoBanHms B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.

4. AHAIMTHYeCKasl reoMeTpus

[IpsiMble JTMHUM M TUIOCKOCTH. YpPaBHEHMsS NPAMBIX M IUIOCKOCTeH. B3anMmHOe pacnonoxeHue
MPSIMBIX Ha MJIOCKOCTH, IMJIOCKOCTEHN B MPOCTPAHCTBE U MPSAMOM U IIIOCKOCTH B POCTPAHCTBE.

Kpussie BToporo nopsaka. OKpyKHOCTb, 3JUIMIIC, runepOona u napadona. [ToBepXHOCTH BTOpPOTO
MOpsIKa.

5. BBegeHue B MaTeMAaTHUYECKUM aHAJIN3



MHuoxkectBa. Onepanuy ¢ MHOXKECTBaMH. MOIIIHOCT MHOXkeCTBa. TOUYHBIE TPaHU YHUCIOBBIX MHO-
*ecTB. UncnoBele nocienoBarenbHOCTH. [Ipeaen yncnoBoit nocnenosarenbHoctu. Kpurepuit Komm. Coii-
ctBa npezaeinos. [lepexon k npeneny B HepaBeHcTBaxX. CyllleCTBOBAHKE Mpejiejia MOHOTOHHOM OrpaHUYeHHON
MOCJIEOBATEILHOCTH.

6. IIpeaes u HenpepbIBHOCTb (PYHKUIMH 1eliCTBUTEILHON NepeMeHHO

[Tpenen ¢pyHKIMU B TOYKE U HA OECKOHEYHOCTH. beCKOHEYHO Malibie M OECKOHEUHO OOJbIIe QPyHK-
un. CeoiicTBa npeaena GyHkuuu. OJHOCTOPOHHKE MpPEAEibl. 3aMedaTeNbHbIe mpeaebl. HempepblBHOCT
¢byHkuuu B Touke. HempepblBHOCTH 3JeMEHTapHbIX (GyHKIUN. OIHOCTOPOHHSSI HEMPEPBIBHOCTh. TOYKH
pa3pbiBa, X Kiaccuukaus. JKBUBaieHTHbIC GyHKIMHA. CBOHCTBA QYHKIIMI, HEMPEPHIBHBIX HA OTPE3KE.

7. JuddepeHunanbHoe HCHUCTIeHHEe (PYHKIUI OHOMH nepeMeHHO

[Tonstue Qpynkuuu, muddepeHuupyemoii B Touke. Juddepeniman GyHKINH, €ro TeOMeTpUYECKHA
cmbicia. [IpousBoaHas QyHKLIMU, €€ CMBICA B Pa3MUYHBIX 3agadax. [IpaBuia HaxokIeHUS MPOU3BOTHOM.
[TpousBonHas cinoxHOM M oOpatHoW QyHKIMH. uddepenuupoBannue QpyHKIHHA, 3aaHHBIX TapamMeTpHye-
cku. Teopembr @epma, Pomns, Jlarpawka, Komm. IpaBuno Jlomurans. IlpousBoansie u auddepenmmaib
BBICHINX TOPSIIKOB. BeKTOp-(yHKIMS CKAISPHOTO apryMeHTa. Y CJIIOBHSI MOHOTOHHOCTH (PyHKIMH. DKCTpe-
MyM (pynkuuu. Heo6xoaumoe ycinoBue U 10CTaTOYHbIE YCIOBUS dKcTpemyMa. OTbICKaHue HauOOJIbIIETO U
HAaMMEHBIIETO 3HAaYeHWH (YHKIMU Ha oTpeske. VccrmemoBaHue BBIMYKIOCTH (GyHKUMH. Touku meperuda.
AcumnToTtsl pyHkumii. O61as cxema uccieqoBaHus GyHKIMH U TOCTPOCHUS ee rpaduka.

8. UuTerpajibHoe ucunciaenue GyHKIUI 01HOI nepeMeHHOM

ITepBooOpazHas. Heomnpenenenuslit uHTErpas, ero cBoiicrBa. TabauuHble UHTErpajbl. 3aMEHa Iepe-
MEHHOM M HMHTErpUPOBAHUE IIO YaCTSAM B HEONpPEAEICHHOM HHTerpaine. VHTerpupoBaHue panMOHaJIbHBIX
¢bynkuuid. IHTErpupoBaHre HEKOTOPBIX MPPALMOHAIBHBIX U TPUTOHOMETpHUecKuX (pyHkmit. OnpeneneH-
HBI MHTErpaj, ero cBoicTBa. MHTerpas c nepeMeHHbIM BepxHUM mpenenom. Popmyna HeroToHa-
Jleitbnuna. I'eomeTpuyeckue M MeXaHMYECKUE MPUIIOKEHHUS OlpeaeseHHoro uHrerpaita. HecoOcTBeHHbIe
uHTerpaibl. [Ipu3HaKy cXOqMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

9. ®yHKUMYN HECKOJIBLKHUX NMepeMeHHbIX

IpoctpanctBo R". OTKpPBITHIE, 3aMKHYThIE, JTUHEHHO CBA3aHHbIE, BBITYKIbIE MHOMKECTBA. KOMIaKT-
HocTh. Cxonumocts B R". Ipenen ¥ HenpepbIBHOCTh (DYHKIUM HECKOJILKUX IepeMeHHbIX. CBoicTBa (yHK-
1WA, HEMPEPBHIBHBIX Ha KoMmmakTax. YactHeie npousBoaubie. uddepenuupyemocts. [lomubiit nuddepen-
nuan. MaBapuantHocTh (opMbl noaHoro auddepennnana. KacarenbHas miockocTs kK noBepxHocTH. [Ipo-
U3BOJHAs IO HampasiieHUto. ['pagueHt. YacTHble MpoW3BOJHBIE M AU EpeHIInaabl BBICHIMX MOPSAKOB.
®opmyna Teitnopa. DKCTpeMyMbl GYHKINN HECKOJIBKUX MepeMeHHbIX. HeoOxoaumoe 1 1ocTaTouHoe ycio-
BHE DKCTpeMyMa. Y CIIOBHBINM dKCTpeMyM. MeTon MHOkuTenen Jlarpanxa.

10. KpaTHble 1 KpMBOJIMHE{HbIe HHTErPaJibl

JIBoliHOM MHTErpal, ero reoMeTpudeckuii u gusnueckuii cmpici. OCHOBHBIE CBOMCcTBA. Bhiuncnenue
JIBOMHOTO MHTETpaja B JIEKapTOBBIX KOOPJAMHATAX, B MOJSIPHBIX KoOopAuHaTax. [IpuiokeHns 1BOMHOTO MH-
terpaia. TpolHOW MHTEerpan. 3aMeHa NEPEMEHHBIX B TPOMHOM MHTerpaie. HekoTopsle NpUIIOKEHUS TPOU-
Horo uHTterpayiia. KpuBonuuennsiii unterpan 1-ro poma u 2-ro pona. ®opmyna Octporpaackoro-I'puHa.
VYcnoBrue HE3aBUCHMOCTH KPUBOJMHEMHOIO MHTErpana 2-ro poja OT IyTH MHTerpupoBaHus. Hekoropsie
MIPUIIOKEHUSI KPUBOJIMHENHBIX HHTETPAJIOB.

11. MuddepenunaibHbie ypaBHeHUSA

Huddepennmansubie ypaBHeHUs 1-T0 mopsaka. TeopeMa cyiiecTBOBaHUS U €JMHCTBEHHOCTH pellie-
Hus. YcnoBus Jlunmmna. YpaBHEHHS ¢ pa3faeisSoMMMUCcI TEpEMEHHbIMU. JIMHEHbBIE M OJHOPOIHBIE YpaB-
HeHus 1-ro nopsaka. Juddepennmanbabie ypaBHEHHsI BBICIIHX TOPSAAKOB. MeTo1 BapHaliy MOCTOSIHHBIX.

12. YucaoBble M PyHKIHMOHAIbHbIE PSI/AbI

Yucnosoii psag. CxoaumocTts U cymMma psiaa. Heobxoaumoe ycnoBue cxogumoctu. JleiicTBus ¢ psina-
MU. Pansl ¢ HeoTpuuaTenbHbIMH wieHaMH. lIpu3Haku cxoauMocTH. 3HaKomepeMeHHble panbl. [Ipu3Hax
JleitOnuia. AOcostoTHas M yCJIOBHas cXoAMMOCTh. CBoicTBa abCOMIOTHO cxoasimuxcst psaoB. OyHKLIKO-
HasbHBIe psaabl. O6nacte cxogumoctu. [IpusHak Belteprpacca. [Tounennoe nuddepeHupoBanie U UHTe-
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TPUPOBAHUE PAaBHOMEPHO cXonsamuxcs psiaoB. CreneHHbie psaasl. Teopema AGens. Kpyr cxoagumocTu. Pasz-
J0keHue GYHKIHM B CTENIEHHBIE PSIIbL.

13. Teopus BeposiTHOCTEH

OnemeHThl KOMOMHATOpUKHU. [IpocTpaHCcTBO As1eMeHTapHBIX cOOBITHI. OnpeeneHre BEpOSTHOCTH
(kmaccuyeckoe, TeOMEeTPUYECKOe, CTAaTUCTUIECKOE, aKCMOMAaTHYEeCKOe U UX CBOMCTBA) DJIEeMEHTHl KOMOUHA-
topuku. [IpocTpaHcTBO 3eMeHTapHBIX coObITHH. OnpeneneHne BepoITHOCTH (KJIAaCCUYECKOe, FeOMeTprye-
CKOE, CTAaTUCTUIECKOE, aKCHOMaTH4YeCKoe U ux cBoicTBa) Cxema bepnymnu. @opmyna bepaymnu. Hausepo-
saTHeuee ynucino yenexoB. Teopema Ilyaccona. Teopembr MyaBpa — Jlannaca.
JIuckpeTHbIe U HENPEPBhIBHBIE CIy4aliHble BeIUYUHbl. DYHKIUS paclpenesIeHHs Cl1y4yallHON BEJINYMHBI U €€
cBoOicTBa. YKCIOBbIE XapaKTEPUCTUKU CIy4YailHbIX BEJIMYUH. 3aKOHBI paclpeiesieHusl CIIy4allHbIX BEJIUYHUH
(OMHOMMHAIIBHBIN, paBHOMEPHBIN, MOKa3aTelbHbIM, HOpManbHbI). KoBapuanus, kosdduuueHT koppens-
UM, NX CBOMCTBA.

14. MaTtemaTn4eckasi CTATUCTHKA

3agaun MaTeMaTUYecKol CTaTUCTUKM. I'eHepanbHas u BbIOOpOUHas coBOKyHnHOCTH. CriocoOb! 0TOO-
pa. CratucTuueckoe pacnpeaeseHne BHIOOPKH. OMmmnupudeckas GpyHKIus pacnpeneneHus. Ilomuron u ru-
crorpamMa. CTaTUCTUYECKHE OLEHKU IapaMeTpoB pacupezaeneHus. Hecmemennsie, 3ppeKkTUBHbIE U COCTO-
ATENbHbIC OLICHKU. | eHepanbHas u BeIOOpoyHast cpenHsis. OTKIOHEHHE OT O0IIeH CpeTHel 1 ero CBOHCTRBO.

['enepanbHas U BbIOOpOYHast qucnepcus. TOYHOCTh OLEHKH, JOBEPUTEIbHAs BEPOSTHOCTh, JOBEPH-
TeNbHBINA UHTEpBAJI. OLIEHKa TOYHOCTH U3MEPEHUH.

Cratuctuyeckas runore3a. HyneBass u KOHKypUpyrollas, IpocTas M CJI0XKHas runore3bl. Omuoku
MEPBOTO U BTOPOro poaa. CTaTUCTUUECKUI KpUTEPUI TIPOBEPKU HYJIEBOM rumoTe3sl. Kpurndeckas o01acTs.

OO6nacTh NpUHATHUSA TUIIOTE3bl. MoOIHOCTE KpuTepus. [IpoBepka runore3sl 0 HOPMAIBLHOM pacipese-
JICHWH TeHepaibHOM coBOKYIHOCTH. Kpurtepuii [Iupcona.

4.3 JlabopatopHblie padoThI

Ne JIP Ne HaumenoBanue 1a0b0paTopHbIX paboT Koz-s0
paznena 4acoB
1 13 Beenenne B MATHCAD. Brinonnenue anredpandeckux onepanui B 2
cpene MATHCAD
2 13 DneMeHThl KoMOMHATOpUKU. COOBITHS, JCHCTBUS HAJl HUMHU. 2

JIuckpeTHOE BEPOSATHOCTHOE NpocTpaHCcTBO. HenpepriBHOE
BEPOATHOCTHOE MPOCTPAHCTBO. Y CIIOBHBIE BEPOSITHOCTH, YMHOKEHUE
BEPOSITHOCTEH, HE3aBUCUMOCTh COOBITHH,. [lonHas rpynmna coObITHi,
dbopmyra mosHOM BeposiTHOCTH, (hopmynsl baiieca

3 13 JluckpeTHas ciaydaiiHasi BEIMYMHA U €€ 3aKOH PacIpeeICHHUs. 2
HenpepsiBHas ciyyaiiHasi BEIMYMHA U €€ 3aKOH pacpeeIeHusl.
JIMCKpeTHBIE U HENPEPBIBHBIE CIIy4aliHbIE BEKTOPBI U UX 3aKOHbI
pacnpenenenns. 3aKOHbI pacpeIeIeHs KOMIIOHEHT CIy4aifHOTro
BEKTOPA. 3aBUCUMOCTb ¥ HE3aBUCUMOCTb KOMIIOHEHT CIIy4aiiHOTO
BEKTOpa. Y CIIOBHBIE pacpeAEICHHUS.

4 13 @DYHKIUHU OAHOTO cay4aiiHOro apryMmenTa. CkasipHas QyHKIUS 2
BEKTOPHOTO CIIy4aHOTO apryMeHTa U € 3aKOH pacIipe/eJIeHusI.
5 14 PacueTr 0CHOBHBIX UMCIIOBBIX XapaKTEPUCTHUK IUCKPETHBIX U 2

HETIPEPHIBHBIX CITy9alfHBIX BETHMUWH. PacdeTr 4ncIIOBBIX XapaKTEPUCTHK
CBsI3U cityyaiiHbIX BennuuH. [TocTpoenne ¢pyHKIMU perpeccuu u eé
OCHOBHBIX XapaKTepUCTHK. PacueT yacTHBIX K03 dunmeHToB
KOppeIs U

6 14 [TpenBaputenbHas o0paboTKa BEIOOPOUHBIX JaHHBIX. ToueyHoe 2
OlLIEHUBaHKE NapaMeTPOB pactipeesieHus. UHTepBanbHOE OllCHUBAaHUE
apaMeTpOB PACIpPEAETICHUS

7 14 ITpoBepka HEmapaMeTPUUECKUX TUIIOTE3 O COTIIACOBAHHOCTH 2




Ne JIP

Ne

pazziena

HanmenoBanue 1a60paTopHBIX paboT

Komn-Bo
4acoB

SMIMPUYECKOT0 U THIIOTETUYECKOT0 3aKOHOB paclpeleeHusl.
[IpoBepka napaMeTpu4eCKUX CTaTUCTUYECKUX TMIIOTES

14

Hucnepcronnslii ananus. KoppenainonHelil aHanus. PerpeccuoHHbIi
aHaJIN3.

Hroro:

16

4.4 IlpakTUyeckne 3aHATHA (CEMUHAPDI)

Ne zauartus

No

Tema

paszzuena

Koimn-Bo
4acoB

1

1

Marpuipl, onepanuu Haja MarpuiaMmu. CloXeHHE U YMHOXXCHHE
Marpuil. OnpeaennTenb MaTpUllbl. BeluncieHne onpenenuTesnnei.

2

Boeruncnenue oOpaTtHOW MaTpuiel. PaHT Marpumbl ¥ METOIBI
BBIYMCIICHUS pAHTa MaTPUIBI.

Metoabl
OO01ee

CucreMbl JHMHEWHBIX anreOpauuyeckux YpaBHEHMH.
Boiunciienuss CJIAY. Teopema Kponekepa—Kanemnu.
pemenue CJIAY.

Opnnoponnast CJIAY. @ynnaMeHTabHAsI CUCTEMAa PEHICHUM.

[Tpumepsl JNHMHEWHBIX  HpOCTpaHCTB. BekrTopel. Omnepanuu Haj
BekTOpaMH. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHUS
BEKTOPOB U UX CBOMCTBA.

[Tpumepsl AMHEHHBIX OTOOpakeHWH M npeoOpazoBaHuil. Snpo,
MHOKECTBO 3HayeHWil. Marpuipl JIMHEHHBIX OTOOpaXeHUH U
npeoOpa3oBanuili. CoOCTBEHHbIE YMCIa M COOCTBEHHBIE BEKTOPHI
nuHelHoro npeoOpasoBanus. KBanparnunsie GopMbl.

VYpaBHeHUs mNpsAMONW Ha IUIOCKOCTH, YPAaBHEHHUS MNpsAMOU U
IUIOCKOCTH B mpocTpaHcTBe. (OCHOBHbIE BUJIbBl YpaBHEHHUH.
OcHoBHBIE 33aJlauyd HAa YpaBHEHMsI NPAMONM U IUIOCKOCTH B
IIPOCTpaHCTBE. B3auMHOE pacrosoKeHHue NPsMON U IIIOCKOCTH.

KpuBblie BTOporo nopsijika Ha miIoCKOCTH: OKPYKHOCTb, SJUIMIIC,
runepooia, napadosa. [ToBepXHOCTH BpalleHHUS.

DNeMEeHTbI TEOPUHU MHOECTB. IIpenenbt
IIOCJIEI0BATEIbHOCTEMN.

YHCJIOBBIX

10

[onstre dbyrkuu ogHol nepemenHou. [lpenen dyHkuu. Berancnenue
npeznenos. [Ipenen GyHkuuu B Touke M Ha OeckoHeyHocTH. becko-
HEYHO Majible U OeckoHeuHOo Oonbinue QyHkiuu. CBoWCTBaA Mpee-
na ynkumun. OJHOCTOPOHHHE Mpeiesbl. 3aMedaTeNnbHbIe MPEIeTbl.

11

HenpepsiBHOCTB ¢GbyHKIUN B TOYKE. HenpepsiBHOCTB
3NIeMEeHTapHbIX QYyHKIUNA. OJHOCTOPOHHSS HEMPEPBIBHOCTh. TOUKU
pa3pbiBa, UX KiIaccu(UKaIMsL.

12

Brruucinenue mpOW3BOAHBIX CIIOKHOM W 0OpaTHOM (PYHKITUH.
HuddepenurpoBanue QyHKUUH, 3aJaHHBIX MapaMETPUUYECKH.
[TpousBoHbIe U AU epeHIInanbl BEICIIUX MOPSIKOB.

13

VccnenoBanue u noctpoenue rpaduka GyHKIMH.

14

Heonpenenennsrii  wHTETpan, ero  cBoiicTBa.  TaOmuyHbIC
UHTErpajibl. 3aMeHa MEePEMEHHOW W MHTErpUpPOBAHUE MO YaCTSIM B
HEOIpEJEIEHHOM uHTerpaie. HWHTerpupoBaHue panroHaIbHBIX

GyHKUIUH.

15

OmnpeneneHHbIi HHTErpal, ero cBoiictBa. MlHTerpan ¢ nepeMeHHbIM
BEPXHUM [IPEAEIOM. ®opmyiia Herorona-Jleitbauna.
I'eomeTpuyeckne W MEXaHHYECKHE TPUIIOKEHHS OIPEIEICHHOTO
UHTErpaja.

16

HecoOcTBennble nnTerpansl. [Ipu3Haku cxoaumMocTH HECOOCTBEH-




No Kon-Bo

Ne 3ansTus Tema
paszzuena 4acoB
HBIX UHTETPAJIOB.

17 9 [Ipenen u HeNmpepbIBHOCTh (DYHKIMU HECKOJIBKUX IEPEMEHHBIX. 2
Yactasle  mpoumsBomubie.  Juddepenuupyemocts.  [lomubrit
muddepeHman.

18 9 Yactaple npou3BojHbIE M auddepeHnnanbl BBICIIUX TOPSIIKOB. 2

®opmyna Teitnopa. DKcTpeMyMbl PYHKIUH HECKOIBKHX MEpEeMEH-
HbIX. HeoOxoqumoe u JoCcTaTouHOe YCIOBUE HKCTpeMyMa. Y CIIOB-
HBIN DKCTPEMYM.

19 10 JIBOliHbIC ¥ TPOMHBIC UHTETPAJIHI. 2

20 10 KpuBosnneiinplii uaterpai 1-ro pona u 2-ro poaa. @opmyna 2
Octporpajackoro-I'puHa.

21 11 HNuTterpupoBanne nuddepeHnnanibHbpIX ypaBHEHHH 1-T0 mopsiaka 2
(YpaBHEHHS € pa3JENAIOMUMHICS IEPEMEHHBIMH, OJTHOPOIHBIE U
JMHEHbIE YpaBHEHUS, ypaBHeHUs bepHyim).

22 11 Huddepenunanbapie ypaBHEHHs 2-T0 nopsiaka. JInneiHse 2
OJIHOPOJHBIE ¥ HEOJAHOPOJAHBIC YPaBHEHUS 2-TO NOPSAKA.

23 12 UucnoBble u creneHHble psabl. Teopema AGens CxomuMocTs U 2

cymma psaa. Heobxomumoe ycrnoBue cxoauMocTH. [eiicTBus ¢ psi-
namu. Psael ¢ HEOTpHUIATETbHBIMH WieHaMH. [IpU3HAKK CXOqUMO-
ctu. 3HakorepeMeHHble psabl. [Ipusnak JleliOauna. AGconmoTHas 1
YCIIOBHAS! CXOAMMOCTE. CBOMCTBA a0COTIOTHO CXOJISAIINXCS PSIJIOB.

24 12 OyuknuoHanbHble psiabl. O0nacte cxonumocth. [Ipusnak Beiiep- 2
mirpacca. [lowrennoe nuddepeHupoBanne W WHTETPUPOBAHUE
paBHOMEpHO cxomsamuxcs psanoB. CreneHHble psabl. Teopema AGe-
1s1. Kpyr cxogumocTn. Paznoxenne QyHKIUI B CTENICHHBIE PSIJIBL.

Hrtoro: 48

5 Y4yeOHO-MeTOANYECKOE 00ecTedyeHue TUCIUIIINHDI
5.1 OcHoBHas quTEpaTypa

1. bexnemuiues, /I.B. Kypc ananuruueckoil reomeTpuu 1 TuHeiHON anreOpsl [ TekcT]: yueOHuK
s By30B / JI. B. beknemures.- 12-e uza., ucnp. - M. : ®usmarnut, 2008. - 312 c. - ISBN 978-5-9221-
0979-6.

2. Kpemep, H. I11. Teopus BepossiTHOCTEN U MaTeMaTHuecKasi cTaTUCTUKA [ Tekct] : y4uel. 171 By30B
/ H. . Kpemep.- 2-e u3zn., nepepad. u gorm. - M. : KOHUTU-JTAHA, 2004. - 573 c. - bubmuorp.: ¢. 533-573.
- ISBN 5-238-00573-3.

3. Wieun, B. A. OcHOBBI MaTeMaTu4eckoro ananu3sa [TekcT]: ydeOHuK aiis By30B: B 2 4. / B. A.
Wnbun, 3. I'. Tlo3usk. - M.: @usmarnut, 2002. -(Kypc BeiciIel MaTeMaTUKU U MaTeMaTHYecKoi (usuku /
noxa pen. A. H. Tuxonora, B. A. Uneuna, A. I'. Ceemiaukosa). Y. 1,4. 2: .- 4-e u 6-¢ u3x.,464 c; 648 c. -
ISBN 5-9221-0134-X,- ISBN 5-9221-0134-X

5.2 lonmosiHUTe/IbHAS JIUTEPATyPa

1. [Hanxo, I1. E. Beiciias MaTemaTrka B yIpakHEHUsAX H 3anadax [Tekct] : B 2 4.: yueb. mocobue
s By30B / I1. E. Jlanko, A. I'. [Tonos . - M. : Beicmr. mik., 1967. 4. 1, 4.2 : . -, 1967. - 300 c.; 350 c.

2. 3amoposer], I'. 1. PykoBoJICTBO K pelieHuto 3a1a4 no mMarematuueckoMmy aHanusy [Teker] /T
. 3anopoxerr.- 4-e uza. - M. : Beicur. mik., 1966. - 479 c.: un

3. 3yo6osa, 1. K. Uccnenosanue Gpynkuuii merogamu auddepeniuansaoro ucuncinenus [Teker] :
meroa. ykazanus / M. K. 3ybosa, O. B. Octpas; M-Bo obOpazoBanusi Poc. ®enepanun, ['oc. oOpazorar.
yupexjaeHue BbIcIL. Tpod. obpazoBanus "OpenOypr. roc. yH-T", Kad. mar. ananuza. - OpenOypr: [OY
OrI'yY,2003.-24c
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4. 3y6ona, U. K. OcHoBBI MaTemaTnueckoro aHanu3a (Moayis "JuddepernuansHoe ncurcieHne
dbynkumum ogHOM nepemerHoi) [ Tekcer] : camoyuutens / U. K. 3y6osa, O. B. Ocrtpas, A. H. [1aBnenko; M-Bo
obpazoBanus u Hayku Poc. ®eneparun, Dexep. roc. O10pKeT. 00pazoBaT. yUpexxIeHHe BbICHI. Mpod. oOpa-
3oBaHus "OpeHoOypr. roc. yH-1". - OpenOypr : HukOc, 2011. - 173 c. - bubnuorp.: ¢. 172-173. - ISBN 978-
5-4417-0008-5.

5. 3y6oBa, 1. K. Teopus psioB. OCHOBHBIC MMOHATHS B UX UCTOPUYECKOM pa3BuThH [Tekcr]: me-
ton. ykazanus / U. K. 3yboBa; M-Bo obpazoBanus Poc. ®enepanun, ['oc. oOpa3oBar. yupekIeHHE BBICIIL.
npod. obpazoBanus "OpenoOypr. roc. yH-T", Kad. mat. ananuza. - OpenOypr: [OY OI'Y, 2003. - 28 c. -
bubnmorp.: c. 28.

6. Kproukona, 1. B. Tpuronomerpudeckue psaasl U npeodpazopanue Oypwe [TekcT]: meTon. yka-
3anus / 1. B. KproukoBa; M-Bo oOpa3zoBanus u Hayku Poc. @eneparnuu, denep. areHTCTBO 1Mo oOpa3oBa-
HUIO, ['oc. oOpa3oBar. yupexaeHue Boicil. mpod. oopazoBanus "OpeHOypr. roc. yH-T", Kad. maT. ananusa. -
Openbypr: 'OY OI'Y, 2006. - 39 c. - bubmauorp.: ¢. 39.

7. UWneun, B. A. JIu"eitnas anreOpa u aHanuTudeckas reomerpus [ Tekct]: yueOHuk 1is By30B / B.
A. Wnpun, I'. 1. Kum.- 2-e u31. - Mocksa : 31-Bo Mock. yH-Ta, 2002. - 320 c. - ISBN 5-211-04487-8.

8. Bacunero W.II. Psapl. Yue6.mocobue mist By30B. OpenOypr: OI'Y, 2006. -117c.

9. Marseiikuna, B. I1. COopHMK 33124 TIO TEOPHH BEPOATHOCTEH M MAaTEMaTHYECKOW CTATHCTUKE
[DnexTponHbIit pecype] : meroa. ykazanus / B. I1. Marseiikuna.- Openoypr: UIIK 'OV OI'Y, 2010. - Pe-
xuM nocryna:http://artlib.osu.ru/web/books/metod_all/2305_20110912.pdf.

10. Martgeiikuna, B. II. Pemenue 3agau matematuku B cucreMe Mathcad [DnexTpoHHBbI pecypc]:
Metonudeckue ykasanws / B. [1. Marseiikuna, A. H. biarosucuas. - OpenOypr: OI'Y, 2014. —

Pexxum noctyna: http://artlib.osu.ru/web/books/metod_all/4036_20140114.pdf

11. Cysprynosa, JI. A. MaremaTuka Kak CpeICTBO Pa3BUTUS CAMOCTOSITEILHOCTU IpU OOy4EeHUU
Oyayumx Ouonoros [DnekTpoHHBIN pecypc] : pabodas TeTpaab A 0OydaroluXcs MO0 00pa3oBaTEIbHBIM
nmporpamMMam Beiciiero oopa3oBanus 1o HanpasieHuto nmoarotoBku 06.03.01 buonorus / JI. A. Cysiprynosa,
u 1ip.; M-Bo Hayku u Bbicul. oOpa3oBanus Poc. @eneparnuu, @enep. roc. Or0KET. 00pa3oBaT. YUpexKaeHUE
Bbicil. oOpasoBanusi "OpenOypr. roc. yH-T". - OpenOypr : OI'Y, 2024. - 112 c. - Pexum poctyna:
http://artlib.osu.ru/web/books/metod_all/208203 20240624.pdf - ISBN 978-5-7410-3315-9.

12. Tsamyxuna, O. A. Ilpenen u HenpepbIBHOCTh (PYHKIUHU OAHOH nepeMeHHON. COOpHUK 3aaaHuit
JUIS TIPOBEICHUS MPAKTUYECKUX 3aHATUHN [ DNEKTPOHHBIN pecypc| : MEeTOAMYECKHUEe YKa3aHUsl JJisl CTY/ICHTOB,
o0ydJaromuxcs 1Mo MporpaMMaM BBICIIETO 00pa3oBaHMs 1O HampasieHuto moarotoBku 38.03.01 Dxonomuka
/ O. A. Tanyxuna, H. B. Kynuur; M-Bo oOpa3oBanus u Hayku Poc. ®enepaunu, @enep. roc. OwomxkeT. odpa-
30BarT. yupexJeHue BbIcll. oOpazoBanus "OpeHOypr. roc. yH-T" - DnekTpoH. TekcToBble AaH. (1 daiin: 1.37

MO). - Openbypr : orvy, 2016. - 61 C. - Pexum JoCTyma:
http://artlib.osu.ru/web/books/metod_all/10828 20160608.pdf
13. [Tactyxos, [[. 1. WuTerpanbHOe ucuucieHne GpyHKUUN OHON MepeMeHHOW (HeompeseneH-

HBIM UHTErpan) [DnekTpoHHbIN pecypc] : yuebHoe nocobue / . U. [Tactyxos, H. B. Kynuu; M-Bo o6pa3o-
BaHus M Hayku Poc. ®enepauuu, dexep. roc. OwoJpker. o0Opa3oBaT. yupekKICHHE BBICIHI. 00Opa30BaHUS

"Openbypr. rtoc. yH-T".- Openbypr : OI'Y, 2017. - 100 ¢ - Pexum gocrymna:
http://artlib.osu.ru/web/books/metod_all/45435_20170630.pdf - ISBN 978-5-7410-1783-8.
14. TuddepeHunanbHoe M MHTETpaJIbHOE HCUMCICHHE (YHKIUHM MHOTUX NEPEMEHHBIX [DIek-

TPOHHBIH pecypc] : yuebnoe mocodue / [H. A. 'amoBa u ap.]; M-Bo ob6pa3oBanus u Hayku Poc. deneparmu,
®denep. roc. OrOMKET. 00pa3oBaT. yupexiaeHue BbICHI. oOpazoBaHusi "OpeHOypr. roc. yH-T". - DIEKTpPOH.
tekcToBble AaH. (1 ¢aitn: 6.09 M6). - Opendypr : OI'Y, 2018. - 118 c. - 3arn. ¢ TUT. 3kpaHa. - Pexum no-
cryna:http://artlib.osu.ru/web/books/metod_all/75690 20180629.pdf - ISBN 978-5-7410-2152-1.

5.3 Ilepuoanueckue u3gaHust

1 MaremaTtnueckoe MoAeNIupoBanue : xKypHai. - M. : APCMU.
2 [IpuknanHas MaTeMaTHKa 1 MEXaHUKA : )KypHal. - M. : ArenrcTBo "Pocneuyars"”
3. HdopmaninoHHble TEXHOJIOTHH : )KypHaI. - M. : ArentcTBo "Pocneuars”

4. BecTHHK KOMIIBIOTEPHBIX W HH(OPMALMOHHBIX TEXHOJOTHH : XypHal. - M. : AreHTCTBO
"Pocnieuats"
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http://artlib.osu.ru/web/books/metod_all/2305_20110912.pdf
http://artlib.osu.ru/web/books/metod_all/4036_20140114.pdf
http://artlib.osu.ru/web/books/metod_all/10828_20160608.pdf
http://artlib.osu.ru/web/books/metod_all/45435_20170630.pdf%20-%20ISBN%20978-5-7410-1783-8

5. MexaTpoHuKa, aBTOMaTH3allMs, YIIPaBJICHUE : )KypHall. - M. : AreHtcTBo "PocneyaTs"”
5.4 UnTepHeT-pecypchbl

1. http://lwww.exponenta.ru/ - MaTemMaTu4eckuii CalT ¢ OOJIBIIMM KOJUYECTBOM METOIMUSCKUX
MaTEPHAaJIOB I10 BBICIICH MaTEMAaTHKE U MATEMATHYECKUM KOMITBIOTEPHBIM ITaKETaM

2. http://www.math.ru/ - HayuHo-nionysisipHblii MaTeMaTH4eCKUi CaiT

3. http://www.intuit.ru — caiit  HHrepHeT-yHHBepcUTETa HH(POPMAIMOHHBIX  TEXHOJIOTHH,
MpEeJCTaBIseT yueOHbIe KypChl 10 pa3HbiM obsacTsim UT

4. http://allmatematika.ru/ - ®opym mo MaTtemartuke;

5. http://www.edu.ru/ - ®enepanbhblii mopran «Poccuiickoe o0pa3oBaHHeY;

6. http://www.orenport.ru/ - PernoHanbsHBIH OpTan 006pa3oBaTeibHOro coodmecTBa OpeHOypKbs;
7. http://mww.msu.ru - Caiit MOCKOBCKOTO TOCYAapCTBEHHOTO yHHBepcuTeTa M. M.B.JlIomoHoCOBa

8. «Differential Equations for Engineers» [DnekTpoHHBIH pecypc]: OHIalH-KypC Ha Iutathopme
https://www.coursera.org / Paspabotuuk kypca: The Hong Kong University of Science and Technology pe-
*uM goctyna: https://www.coursera.org/learn/differential-equations-engineers

9. 6 anexmponnom euoe - http://www.techlibrary.ru/books.htm

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CUCTEMbI COBPEMEHHbIX HH(POPMANMOHHBIX TEXHOJIOT U

1. Oneparmonnas cuctema PEJ] OC

2. Wolfram Mathematical for the Classroom Educational Bundler

3. CorelDraw Graphics Suite X3

4. TTaket oducHbIx mpuioxeHuit LibreOffice

5. [IporpamMmHasi cuctema Jjisi OpraHu3anuy Buieo-koHdepeni-ceszu Webinar.ru

6. ABTOMAaTM3MpOBaHHAs WHTEpaKTHUBHas cucremMa cereBoro TectupoBanus — AMCCT
(3apeructpuposana B POCITATEHT, CBuzuerenscTBo 0 rocyaapCTBEHHOM perucTpanyd MporpaMMBbl JUIs
OBM Ne 2011610456, mpaBoobnagarens — OpeHOYpPrckuil rocylapCTBEHHBIH YHUBEPCHUTET), PEXUM
nocrtyna — http://aist.osu.ru

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIIMHBI

VYueOHbIe ayIUTOPUU N7 TIPOBEICHUS 3aHSATUN JIEKIIMOHHOTO THIA, CEMHUHAPCKOTO THUIA, JJIS
MPOBEACHUS TPYNIOBBIX U HHAWBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIETO KOHTPOJIA U TMPOMEKYTOUHOU
aTTeCTalUU.

AyauTOpUN OCHAIIEHBI KOMIUIEKTAMHU YYEHUYECKON MeOen, TEXHUYECKUMHU CPEJICTBAaMHU 00yUYeHUs,
CIIy>KalllUMU JJIsl IPEJCTaBlIeHUs yueOHO!U nH(popMaluu 00JIbIION ayAUTOPHH.

Jlnst mpoBeieHus TabOpaTOPHBIX 3aHATUI UCIIONIb3YyeTCs labopaTopus «Haumenoganuey (pu
HaMM4uK), (KOMIBIOTEPHBIN KJIacc), OCHAIIEHHBIH.

[Tomernenue A1 CaMOCTOSATENHHON pabOTHl 00YJAIOITUXCS OCHAIIEHBI KOMITBIOTEPHONU TEXHUKOM, TTOIKITIO-
yeHHOU K ceTu "MHTepHeT", 1 00ecTiedeHreM I0CTyTa B JJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO

cpeny OI'Y.

12


http://www.exponenta.ru/
https://www.coursera.org/learn/differential-equations-engineers
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