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1 eau u 3a7a4u 0CBOECHHS JAUCHUTIIMHBI

LlenssMu OCBOCHHUSI TUCHUIUTUHBI «DJIEMEHTHI BBICIIEH MaTeMaTHKW» SIBIAIOTCS DPa3BUTHE Y
CTYAICHTOB JIMYHOCTHBIX KadecTB, a Takke QopMHUpoBaHHE OOMUX (OOIIEHAYYHBIX, COIMAIBHO-
JUYHOCTHBIX, HWHCTPYMEHTAIBHBIX) H TNPO(EeCCHOHATBHBIX KOMIIETEHIMH B COOTBETCTBHH C
tpeboBanusmMu ®I'OC CIIO no naHHOM crienUaaIbHOCTH.

2 Mecro qucuuniaunsl B cTpykrype IHIICC3

JaHHasg JQUCHMILIMHA «OJIEMEHThl BBICIIEH MaTeMaTHKH» OTHOCUTCA K MaTeMaTH4eCKOMYy MU
o0IIeMy €CTECTBEHHOHAyYHOMY Y4eOHOMY LMKy O00s3aTe€lIbHOM YacTH, T€ OHAa COJEepXKaTelbHO-
METOJUYECKH B3aUMOCBsI3aHa C JUCLUIIIMHAMU « Teopust BEpOATHOCTEN U MaTeMaTUYECKask CTATUCTHKA»,
«JluCKpeTHast MaTeMaTUKa C 3JIEMEHTaMU MaTeMaTU4eCKOMN JIOTUKU».

Jns u3ydeHus JaHHOW JMCUMIUIMHBI HEOOXOAMMO 3HAaTh OCHOBBI MAaTEMAaTHKH, (QU3HKH,
UHPOPMATHKH.

OcBoeHMe JaHHOW TUCHMIUIMHBI HEOOXOAMMO KakK MPEAIeCTBYIONIee NPH U3YYEHUH AUCIUILIMH
«Teopust  BeposATHOCTEH M  MareMaTH4YecKas  CTaTUCTUKa», «OCHOBBI ~ QJTOPUTMU3ALUU U
IPOrpaMMHUPOBaHUS», « T€OpHs ArOPUTMOB», «MaTeMaTHYECKOE MOIECTUPOBAHUE.

3TpeboBanus K pe3yJbTaTaM OCBOEHHS COAEPKAHUSA JUCHUIIHHbI

[Ipouecc wW3ydeHWsT NUCHUIUIMHBI HAmpaBieH HAa (OPMUPOBAHUE JIEMEHTOB CIEIYIOIINX
komnereHuui B coorserctBuu ¢ @I'OC CIIO no naHHOMY HalpaBIEHUIO:

OK 01.Bs16upath crocoOsl penieHus 3aaad npoQecCHoHaIbHON IesSTETbHOCTH TPUMEHUTEIHLHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02.Ucmnonp30BaTh COBpEMEHHBIE CPECTBA MMOUCKA, aHATM3a U UHTEPIIpeTalui HHHOPMAIIUHA 1
MH(POPMAIMOHHBIE TEXHOJIOTUH JIJIsl BHIITOJIHEHUS 33/1a4 NPO(PEeCCUOHATBHON JesITeTbHOCTH.

[IK 3.2. BpInonHATh MIpoliecC U3MEPEHUs] XapaKTEPUCTUK KOMIIOHEHT MPOrPAMMHOTO MPOAYKTa
JUISL OTIpeZIeNICHHs] COOTBETCTBUS 3aaHHBIM KPUTEPUSIM.

I[IK 3.3. Ilpou3BOauTh HUCCIEJOBAHUE CO3JIAHHOTO MPOTPAMMHOTO KOJId C HCIOJIb30BAHHEM
CHELMATN3UPOBAHHBIX MPOTPAMMHBIX CPEJCTB C LIEIbIO BISBICHUS OMIMOOK M OTKIOHEHHSI OT allTOPUTMA.

[IK 6.4. OnieHnBaTh KauecTBO W HAJSKHOCTh (DYHKIITMOHUPOBAHUS WH(MOPMAIIMOHHON CHUCTEMBI B
COOTBETCTBHUHU C KPUTEPUSAMH TEXHUYECKOTO 3a/IaHUsl.

B pesynbTaTte 0cBOCHUS AMCIMILIMHBI 00y4YaIOMUNACS JOIKEH

3HAMb:

31. OCHOBBI MaTEMaTHYECKOTO aHAIN3a, TIMHEHHOM alreOphl U aHATTUTHIECKON T€OMETPUH;
32. ocHoBbI AU dhepeHITnaTbLHOTO0 U UHTETPATLHOTO UCUUCTICHUS;

33. OCHOBBI TEOPUH KOMILICKCHBIX YHCEI.

yMemb:

V1. BBINOJIHATH ONEPALMH HAJl MATPULIAMH U PEIIATh CUCTEMBbI JIMHEWHBIX YPaBHEHUIA;

V2. pemiats 3a1a4u, UCHOJb3YSl YPAaBHEHUS MPAMbBIX M KPUBBIX BTOPOTO MOPSIKA HA MIIOCKOCTH;
V3. npuMeHATh MeTO bl (D PEPEHIIMATIEHOTO U HHTETPAIIBHOTO NCYUCIICHHUS,

V4. pemats quddepeHnuaibHbie ypaBHEHUS;

V5. nonb30BaThCS MOHITUSIMHA TEOPUN KOMIUICKCHBIX YHCEI.



4 OpraHu3aiHOHHO-MeTOANYeCKHe TaHHbIe TUCHUTLTHHBI
OO0111e€ KOINYECTBO YaCOB JUCIUILINHBI «DIEMEHTHI BBICIIIEH MAaTEMAaTUKMU» COCTABIISIET 72 yaca.

KonunuectBo yacos
Bun pabotel 1o y4eOHOMY IIaHy
3 cemectp Bcero

Bo B3aumoneiicTBIU ¢ npenoaasaTeyieM 58 58
Jlexuuu, ypoxu (JI) 26 26
IIpaxtuueckue 3anstus (113) 28 28
Koncynprammu (K) 4 4
IIpomesxkyTounas arrecranus (ITA) 6 6
CamocrositeibHas padora (CP)
®opMa NpoMeKYTOUHOH aTTeCTAlNU IK3aMeH

5 Coaep:xanue U CTPYKTYpa THCHHILTIUHBI
5.1 Conep:xanue pa3iesioB THCHHIIAHBI

Ne HaumenoBanue
TeMbI TeMBI Coaepxxanue yueOHOro MaTepuaJa
1 OcHOBBI TEOpUU Omnpenenenrie  KOMIUIEKCHOTO 4wnciia. DopMbl 3amucu KOMIUIEKCHBIX
KOMIUIEKCHBIX uncen | yucell. ['eomerpruieckoe n300pakeHHe KOMIUIEKCHBIX YHCEIL.
Uucnosbie mocnenoBarenbHocTd.  Ilpenen  dynkmum.  CpoiicTBa
2 Teopus nipeaenon MpeesioB. 3amMeyaTesIbHbIe MPEIEibl, PACKPHITHE HEOTIPEICTICHHOCTEH.
OnHOCTOpOHHME TPEEITbl, KIacCU(UKAIU TOUEK pa3phiBa
HuddepennmanbHoe
3 WCYHCIICHNE Onpenenenuie mpou3BoaHou. [IponusBoHbIe U MU hEepeHITHATBI BHICIIAX
GyHKIIUU OJTHOM nopsiakoB. [TomHoe uccnenoBanue ¢pynkmmu. [loctpoenue rpadukon
MIePEMEHHOMN
HuTterpanpHoe HeonpenenenHelii W ONpENENEHHBIA HMHTErpaJl M €ro CBOMCTBA.
4 HCUUCJICHUE HecoGcTBenHnbie ~ uHTErpajibl ¢ OECKOHEUHBIMH  TIpelesiaMu
(byHKIMH OJTHOM MHTETPUPOBAHMSL. Brruucnenue OTIPEICTICHHBIX HHTETPaJIoB.
nepeMEeHHOM [TpumeHeHne onpe/IesICHHbIX HHTETPAIOB
Juddepennmansroe
WCUUCJICHUE [Ipenen u HempephIBHOCT (PYHKIMH HECKOJBKHX IEPEMEHHBIX.
5 byHKIMH Yactaeie npomsBoanbie. JnddepeHunupyeMocts GyHKIUN HECKOIBKHX
HECKOJIbKHUX nepeMeHHbIX. [Ipon3Boanbie 1 AuddepeHIraIpl BRICIINX TOPSIKOB
epEeMEHHBIX
HuTterpanpHoe
UCUHUCJICHUE . .
6 FT— JIBoiiHbIe WHTETpaibl M MX  CBOHCTBa. [ToBTOpHBIE WHTETpAIIBL
[TpunoxeHrie TBOMHBIX HHTETPAJIOB
HECKOJIbKUX
epEeMEHHBIX
7 Teopis psoB Onpenenenne uucioBoro psjaa. CpoiictBa psaoB. DYyHKIMOHAIbHbIE
MIOCJIEI0BATENbHOCTH U psizibl. MccneroBanne cX0IMMOCTH PSIOB
OOBIKHOBEHHBIE OObikHOBeHHBIE T depeHnnanbapie ypaBaeHus. uddepenimanbsabie
8 muddepeHmanbabie | ypaBHEHUsS BTOporo nopsinka. Pemenue muddepeHnmanbHbIx ypaBHEHUN

yYpaBHEHUsI

BTOPOTO MOpsAKa




Ne HaumenoBanue
Conep:xanue y4eOHOro MaTepuaJia
TeMblI TeMbl
9 Marpuiibl 1 [Monsitue wmarpunpl.  JledictBust Hajg Matpunamu.  Onpenenutens
ONPEJCIUTETN Marpuibl. OOpatHas marpuiia. Panr MaTpuiipt
Cucrembl TMHEWHbIX | OCHOBHbIE  TOHATHS  cUcTeM  JHMHEHHbIX  ypaBHenuid  (CIIVY).
10 9
YpaBHEHUI Hccnenosanue CJIY. Metoas! pemennst CJIY
Onpenenenrie Bekropa. Ormnepanu HaJ BEKTOpaMH, HX CBOWMCTBA.
11 Bekrtops! 1 neiictBusa | BeruncineHue CKaIsipHOTO, CMENIAHHOTO, BEKTOPHOTO IPOU3BEACHHUS
C HUMHU BeKTOpOB. IlpuiokeHust CKaJspHOro, CMEIIAHHOTO, BEKTOPHOI'O
MIPOM3BEICHUS] BEKTOPOB
Ananutrnueckas YpaBHeHUE NPsIMON Ha TIOCKOCTH. YTOJ MEXIy NpsiMbIMU. PaccTosiHue
12 reoMeTpus Ha OT TOYKH JIO MPSIMON. YpaBHEHHE OKPYKHOCTH, JUIMIICA, TUTIEPOOIBI 1
IUIOCKOCTH napaboJibl Ha IIOCKOCTU
5.2 CTpykTrypa IHCHMILIMHBI
TeMbl TMCUUIUIMHBI, U3y4aeMble B 3 ceMecTpe
Konunuectso yacos
Ne Bo B3aumopeicTBuu ¢
HaumenoBanue tem
TEMBI Beero Tpero/aBaresieM A CP
JI 113 K
1 OCHOBBI TEOPUH KOMILIEKCHBIX 3 1
YHCel
2 Teopus ipeaenon 4 2 2 - - -
JuddepeHnmanbHoe UCUUCTICHIE
3 (byHKIUM OTHON 1eHCTBUTEIILHON 5 2 2 - - 1
MIePEeMEHHOMN
WHrerpansHoe ucuucieHue
4 (GyHKIMH OJTHOM NEHCTBUTEIBHON 7 2 4 - - 1
MIepEMEHHOMU
5 HuddepenimanbHOE HCYUCITICHNE 5 ’ 5 1
(YHKIMH HECKOJIBKUX MEPEMEHHbIX
6 HurerpanpHoe ucyucieHue 6 > 4
(GYHKIIMH HECKOJIBKUX MEPEMEHHbIX
7 Teopust psiioB 4 2 2 - - -
3 OOBIKHOBEHHBIE 3 4 5 )
Qg depeHInaibHbIe YpaBHEHUS
9 Matputibl 1 ONpeeIuTENN 4 2 2 - - -
10 CucreMbl JIMHEWHBIX YpaBHEHUI 6 2 4 - - -
11 BekTops! 1 1eiCTBUSA C HUMH 5 2 2 - - 1
AHanutuyeckasi reoMeTpHs Ha
12 P 5 2 2 - - 1
IUIOCKOCTHU
10 - - 6 -
Bcero: 72 26 28 6 8




5.3 IlpakTHYecKHe 3aHATHUS

Ne Ne Tema npakTUYECKOTO 3aHATHUS Kon-Bo
3aHATUSL | TeMbl 4acoB
1 2 Brrancnenne npenenos ¢pynkuuu. OnpeseneHne To4eK pa3pbia 2
byHKIAN
2 3 [TpousBoansie u quddepenuanst. Mccnenopanue GyHKINH C 2
MIOMOLIBIO MPOU3BOJHOM
3 4 Briunciienust onpeJieIeHHbIX MTHTErPaioB 2
4 4 [IprMeHeHnE OnpeACIICHHBIX HHTErPAJIOB 2
5 5 [Ipenen u HEeMPepBIBHOCT (DYHKIIMHA HECKOJBKHX EPEMEHHBIX. 2
BpIuncieHns 9acTHBIX TPOM3BOIHBIX
6 6 BrrunciieHns IBOMHBIX HHTETPAJIOB 2
7 6 [TpunokeHus: IBOMHBIX HHTETPAJIOB 2
8 7 UccnenoBanusi CX0JIMMOCTH PsiJIOB 2
9 8 Pemenust auddepeHImanbHbIX ypaBHEHUH 2
10 9 JleiicTBust HaJ MaTpuilaMu. Beraucienus onpenenureneii 1 oOpaTHON 2
MaTpHUILbI
11 10 Pemenne CJIY meromgom I"aycca 2
12 10 | Pemenne CJIY meromom Kpamepa u MeTooM 00paTHOM MaTPHIIbI 2
13 11 [TpunoxkeHust CKAISIPHOT0, CMEIIAHHOTO U BEKTOPHOTO NPOU3BEICHHUS 2
BEKTOPOB
14 12 CocraBieHus: ypaBHEHUN PSIMON Ha MIockocTu. OmnpeneneHue yria u 2
paccTOSTHUSL MEXKIY NPSIMbBIMU
5.4 CamocTosiTe/IbHOE U3yYeHHE Pa3/1esI0B I CIHUIITUHBI
Ne
pasena Bonpocsl, BBIHOCHUMBIE Ha CAMOCTOSITENILHOE N3yUeHUE
1 Popmyna Myaspa
3 [Monsatue muddepenumana. IIpunoxenne guddepeHnnana K NPUOITHIKECHHBIM
BbIUKCIeHUIM. J{uddepeHnnans BEICIINX TOPSIKOB
4 WuTerpupoBanue uppaioHaIbHBIX U TPUTOHOMETPUUECKUX BBIPAKEHHMA
5 ®opmyna Teinopa nis GQyHKINUN ABYX IEPEMEHHBIX
8 HexoTopsie npumeHenns qudGepeHnanbHbIX ypaBHEHUH IEPBOTO MOPSIKA
3 [Tpubnmxennoe pemenne nuddepeHnnanbHbIX YPaBHEHUA IEPBOTO MOPSIKa METOI0M
Diinepa
11 Teopembl 0 MPOEKIMIX BEKTOPOB
12 HenosnHoe ypaBHEeHHE NIEPBOi1 CTENIEHU. Y PABHEHUE MPSIMOM B «OTPE3KAX»
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6 Y4ueOHO-MeTOIMYeCKOe oOOecnevyeHue T CIUTIINHBI

6.1 PexoMenayemas qureparypa

6.1.1 OcHoBHas JuTepaTypa

1. Beicmas waremaTtuka: Y4eOHHMK H MPAaKTHUKYM JUIS CPEOHEro MpOoQecCHOHAIBHOTO
obpazoBanus / M. b. XpunyHosa [u np.]; mox obmeit pegakimeid M. b. Xpunynosoii, 1. U. Ilpiranok. —
Mocksa: UznatensctBo FOpaiir, 2023. — 472 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-
534-01497-6. — Texkct: snektponHblii // OOpaszoBarenpHas minatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513645

6.1.2 [lomoJiHUTeIbHAS JIUTEPATypa

1. Kpemep, H. NIl Jluneiinast anrebpa: Y4eOHMK HM TPAKTHKYM JUIS  CPEIHEro
npodeccronanbHoro odpasosanus / H. 1. Kpemep, M. H. ®puaman, U. M. Tpumun; noxa peaakuuei H.
. Kpemepa. — 3-e u3n., ucnp. u jgon. — MockBa: M3narensctBo IOpaiit, 2023. — 422 c. —
(ITpodeccuonanpHoe oOpazoanue). — ISBN 978-5-534-10169-0. — Tekcr: 3neKTpoHHBIH //
Ob6pazoBatenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517615

2. Pesnmuenko, C. B. Amnanutruueckas reoMeTrpus B mpuMepax u 3agadax B 2 4. Yacts 1:
y4eOHHK U MPAaKTHKYM I cpeanero npodeccuonansHoro oopazosanus / C. B. Pesunuenko. — 2-e u3f.,
ucnp. u gorn. — Mocksa: U3marenscTBo HOpaiit, 2023. — 302 c. — (IIpodeccuonanbHoe 00pa3oBaHKeE).
— ISBN 978-5-534-02939-0. — Texkct: anektponnsiii // O6pa3oBarenbHas matdgopma FOpait [caiit]. —
URL: https://urait.ru/bcode/514451

3. Pesnnuenko, C. B. Amnanuruueckas reoMeTpusi B mpuMepax u 3agadax B 2 4. Yactp 2:
y4eOHUK ¥ MIPAKTUKYM IS cpenHero npodeccuoHanbHoro oopasosanus / C. B. Pesunuenko. — 2-e usj.,
ucnp. u gorn. — Mocksa: U3narensctBo FOpaiit, 2023. — 288 c. — (IIpodeccuonanbuoe oOpa3oBaHue).
— ISBN 978-5-534-02941-3. — Texkcr: anektponHslii // O0pa3oBarenbHas miatgopma FOpaiit [caiT]. —
URL: https://urait.ru/bcode/514452

4. Illumaues, B. C. JIuddepennnansnoe u MHTETpaIbHOE UCYHUCIICHNE: YIEOHUK M TPAKTHKYM
JUtst cpenHero npodeccuonansHoro oopazosanus / B. C. lllunageB. — Mocksa: M3znatensctBo FOpaiir,
2023. — 212 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-04547-5. — Texkcrt:
anekTpoHHkIi // ObpaszoBarensHas miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514080

6.1.3 Ilepuoguyeckne U3TaHUS
1. Hayxka u xxwu3nsb. - URL: https://biblioclub.ru/index.php?page=publisher&pub id=1398

6.1.4 UnrepHeT-pecypcbl

OBC u3parenncTBa «JIaHbp»

9BC «PykoHT»

OBC «YHuBepcureTckast 0u0IMOTEKA OHJIANH»
OBC «KOHCYIBTAHT CTYACHTA»
O6pasoBarenpHas margopMma HOpaiit




6.2 IIporpammHoe oOecnieyenne, npodeccnoHaibHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBIE
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CIIPaBOYHbBIEC CUCTEMbI COBPEMEHHbBIX P[H(l)OpMaIII/IOHHLIX TEeXHOJOTru i

Tun nporpaMmmMHOTO

06ECIIEUCHILS HaumenoBanwne Cxema JIMIIEH3UPOBaHMUSI, PEKUM JI0CTYyIa
PEZ1 OC O6pazoBatenpHas suueH3us ot 11.07.2022 r.
OlepaLHONHAS CHOTEMA «CranmapTHas» Ha 3 rona g 240 pabounx MeCT B paMKax
pall 1t Pabounx cornaimenus o corpyaanyectse ¢ OO0 «Pen
CTaHIMI Codr» Ne 305/06-22V ot 28.06.2022 r.
AnpTepHaTHUBHAs
peanuzalus cpeibl
nucnonHeHus nporpamm | WINE CBO6OI[H.O? H.O ’ . .
. . https://wiki.winehq.org/Licensing
Microsoft Windows aiia
OC na 6a3ze siapa Linux
. . . Csob6oganoe I10,
Odpucnpii maxer LibreOffice https://libreoffice.org/download/license/
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Peanuzanmst mporpamMmbl  y4eOHOW — AMCHMIUIMHBI ~ «DJIEMEHTHI  BBICHIEH  MaTeMaTHKU»
oOecrieunBaeTcsi KAOMHETOM MaTeMaTHYEeCKUX AMCLUIUIMH, OCHAIICHHBIM ayJIUTOPHOMN JOCKOM, yueOHOH
MeOenbl0 (CTONBl YYEHUUYECKUE, CTYJbSl YUYEHHYECKHE), HATJIAHBIMU I[OCOOMSIMM, MYJIbTUMEIUIHBIM
ob6opynoanuem (IIK ¢ Brixomom B ceTb MIHTEpHET M BO3MOXKHOCTHIO TMepeaaun uH(OpMaIuu Ha dSKpaH
CTallMOHAPHBIN).



JUCT
coriacoBanusi pabouei mporpaMmbl

Crienmansrocth: 09.02.07 MudopMalHoOHHBIE CUCTEMBI M TIPOTPAMMMPOBAHUE
[Indp # HaHMeHOBaHHE

Jucuunnuua: EH.01 DiemeHTH! Bhiciiel MaTeMaTHKH

CDopMa 06y‘-1€HHHZ o4yHas
(0uHada, 0MHO-3304HAN, 3a04HAA)

PEKOMEH]JIOBAHA Ha 3aceaHuu NpejMeTHO-LHKI0BOH KOMUCCUU

nporokon Ne 6 ot «01» despans 2023 r.
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