MHUHUCTEPCTBO HAYKH M BBICIIET'O OBPA3OBAHUS POCCUMCKOMI
®EJIEPALIMA ®EJNEPAJBHOE 'OCYJIAPCTBEHHOE BIO[’KETHOE
OBPA30OBATEJIBHOE YYPEXK/JIEHUE BHICIIEI'O OBPA30OBAHUS
«MOCKOBCKHM I'OCYJAPCTBEHHBIN IOPUJIUYECKHUN
YHUBEPCUTET UMEHHU O.E. KYTA®UHA (MT'HOA)»

Kagheopa unpopmayuonnozo npasa u yugposvix mexuono2utl

PABOYAS [TPOTPAMMA JUCHUITJIMHBI (MOAYJIA)
MATEMATHUKA U UTHOOPMATHUKA (UACTbB 1)

b1.0.21.01

roa Hadopa-2023

Koa u HamMeHOBaHMe CIEeUATBHOCTH: 40.05.03 CynebHas sKcriepTusa
YpoBeHb BbICHIETO CIIEUAIIUTET

o0pa3oBaHus:

Cneunanusanus OIIOII BO: SKOHOMUYECKUE DKCIIEPTU3BI
dopma o0yueHus: O4Hast

Kpainduxkanus: CyJ1eOHBII 3KCIIEPT

MocxkBa — 2023



[Iporpamma yTBepkIeHa Ha 3acedaHuu KadeApbl MHPOPMAIMOHHOTO IpaBa U
U (pOBBIX TeXHOJOrUM, TpoTokoa Ne 8 ot 17 anpensa 2023 r.

ABTOp(BI):
MapreiHoBa T.JI. —  KaHAWZaT  TEXHUYECKUX  HAyK, JOLEHT  Kadempbl

MH(OPMAIITMOHHOTO TpaBa M MHUQPPOBBIX TEXHOJIOTHA YHUBEpCUTETA HMEHU
O.E. Kyradguna (MT'FOA).

Peuenzent(bl):

YebGotapeBa A.A. — [OKTOp IOPUAMYECKUX HAyK, JIOLEHT, 3aB. Kadeapoi
aJIMUHUCTPATUBHOTO, WH(OOPMAIMOHHOTO U 3KOJIOTHYecKoro mpasa Poccuiickoro
yHuBepcuteta Tpancnopra (MUUNT).

Maprtsinosa T.JI.
«Maremartuka U uHpopmaruka (dactb [)»: pabouas mporpamma JIUCHUILTAHBI
(monynsi) «Marematuka U uHpopmaruka (dacte [)» / T.JI. MapTteiHOBa — M.:

N3natensckuii ientp YauBepcurera umenu O.E. Kyraguna (MI'FOA), 2023

[Iporpamma coctaBneHa B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC BO

©VYuusepcuret umenu O.E. Kyradpuna (MI'TOA), 2023



I. OBIIME ITOJIOXKEHU A

1.1. esn 1 321241 0OCBOEHMS AU CHUILIUHBI (MOAYJIs1)

[lenpto OCBOEHUS AMCHMIUIMHBI (MOIynst) «MartemaTuka U uMH(pOpMaTHKa
(wactp I)» sBnsercs ¢GopMHpoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS YMEHUH H
HAaBBIKOB  HCIIOJIb30BaHUSI ~ MATEMaTHYECKUX  METOJOB U  COBPEMEHHBIX
MHOOPMAIIMOHHBIX ~ TEXHOJOTMH B NpOo(EeCCHOHATBHOM  JESTEebHOCTH.
O¢pdexTuBHOCTE pabOThl CHELUUATNCTOB CYIIECTBEHHBIM 00pa3oM 3aBHCHUT OT
TOr0, HACKOJIbKO YMEJIO U CBOOOJHO OH CMOYKET HCIOJIb30BaTh MATEMaTUYECKHUE
METO/Ibl U KOMITBIOTEPHBIE MAaTEMAaTUUYECKHE CUCTEMBI B CBOEH NMpoQeccuoHaNbHON
JESTEIbHOCTH M HACKOJIBKO OBICTpO OyJEeT CHOCOOEH aganTUpOBAaThCS K HX
CTPEMUTEILHOMY Pa3BUTHIO.

3amauyaMy OCBOCHHS TUCIUIUIMHBI (MOAyJsi) «Maremarruka u nH(popmMaTuka
Yacte 1» sBastoTrcss (QopMuUpoBaHHWE 3HAHUM, YMEHHM ©  TOTOBHOCTH
oOyyaroiierocss B  Mpoliecce CBOeM  MpoPecCHOHATBbHOW  IESTEIbHOCTH
ONepUpOBaTh MATEMAaTUYECKUMHU MOHATHUSMU W MaTEMaTUYECKUMU OOBEKTaMH,
MPUMEHSATh MAaTEMATUYECKHE METO/IbI IIPU BBIMOJIHEHUH 33]1a4 PO(hecCHOHATBHOM
HKCIIEPTHOM  NI€ATETbHOCTH; OCBOCHHME  (DYHKIIMOHAIBHBIX  BO3MOKHOCTEHN
COBPEMEHHBIX KOMIIBIOTEPHBIX MAaTEMaTHYECKUX TEXHOJOTUH M CHCTEM M UX
IPUMEHEHUS B IPO(ECCUOHATIBHON SKCIIEPTHOM A€ATEIbHOCTH.

1.2. Mecto nucuuniaunnsl (MoayJs) B crpykrype OIIOII BO

Huctunnnaa (Moayinb) «Matematuka u nadopmaTtuka (dacts [)» oTHOCHTCS
K oOszarenbHod yactu bmoka 1. Jucuuminuebel  (MOIYNH)  OCHOBHOM
npodeccruonanbHOi 00pa30BaTEIHLHOM MPOTPAMMBI BBICIIIETO 00pa30BaHUSI.

OcBoeHuEe MUCHUIUIMHBI JAET BO3MOKHOCTH PACHIUPECHHUS WU YTIyOJIeHUS
3HAHWW, TOJYYCHHBIX Ha TMPEAMICCTBYIONMIEM 3Tare OOyYeHHs, TPUOOPETCHHUS
YMEHUW W HaBBIKOB, OMNPEACISIEMBIX COICp’)KaHHEeM MporpamMmbl. KommeTreHIuwy,
KOTOpBIE (POPMUPYIOTCS B MPOIECCE OCBOCHUS UCIUIUIMHBI, HEOOXOAMMBI IS
yCHEMHOW MpodeccuoHanbHON aesTenbHocTH. OOywarouuecs NpUOOpETaroT
CIIOCOOHOCTh ~ CaMOCTOSITENIFHO HAXOAWTh W HCIIONIb30BaTh  HEOOXOIUMBIE
COJIEPIKATENbHO-JIOTUYECKUE CBSA3M C APYIMMH JUCUUIUIMHAMU IIPOTrPaMMBI,
TakuMu Kak «Marematuka u uHpopmaruka. Yacte 2», «CraTUcTUKaY,
«EcTecTBeHHOHAay4YHbIE ~ METOJbl  CYyJIEeOHO-IKCIEPTHBIX  HUCCIEIOBAaHUIY,
«KomnbroTepHbIe TEXHOJIOTHH B DKCIIEPTHOM JesTeabHOCTHY, «HbopMaronHo-
MPaBOBBIE CUCTEMbD», «OCHOBBI MPUKIATHON U MAaTeMaTUYECKOW JTUHTBUCTUKID..
O6ecnieunBaeT HMHPOPMAIMOHHO-TEXHOJIOTHYECKYIO  MOJACPKKY  JUCIUTUIHH
MPaBOBOTO MPOQWIIsi, HAMUCaHUs pedepaToB W BHIMYCKHOW KBATH(PUKAIMOHHON
paboTHL.



1.3. ®opmMupyeMbie KOMIIETEHIIUH U MHAMKATOPHI UX JOCTUKCHUSA
(1anupyemble pe3yJbTaThl 0CBOCHUS TUCUMILIMHBI (MO1YJIA))

[To uToram ocBoeHUsI TUCUUILUIUHBI (MOYJisl) «MaremaTuka U nH(OpMaTUKa
(gactsb I)» oOyuaromuiics JoJKeH 001aAaTh CASAYIOIUMA KOMIETEHIIUSIMU:

VHUBEPCATIbHBIMIUL:

VYK-1 - cnocobeH ocyulecTBASTh KPUTHUYECKHM aHaiu3 MpoOJIEeMHBIX
CUTYallMi HaA OCHOBE CUCTEMHOTO TOJIX0/1a, BEIpa0aThIBATh CTPATETHUIO JIEUCTBUIMA

npogheccUuoHanbHbIMU:

[IK-6 - crocoOeH o0nagaTh TEXHUYECKMMHM W KOTHHUTHBHBIMH HaBBIKAMU
OpPUEHTHUPOBAHUS B COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHUSX, YIOBICTBOPSISI
JTUYHBIE, 00pa30BaTeIbHbIE U MPOPECCUOHAIBHBIE TOTPEOHOCTH.

obwenpogeccuonanrbHbiMu:

OIIK-4 - cnocoOeH cocTaBIsATh MpoIecCyalbHbIE U CITY>KEOHbIE JOKYMEHTHI;

OIIK-9 - cmnocoO0eH MNOHMMATh NPUHLMIBI PAaOOTBl  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTMH MW UCIOJIb30BaTh WX JJsl pPElIeHHs 3ajad
PO eCCUOHAIBHON JICSTEIIbHOCTH.

Pa3neanl NuHaukaTop 10CTHKEHUS
Kox u HaumeHoBaHue o .
(TembI) KOMIIeTeHI Uil (IJIAaHUPYeMbIi
Ne (popmupyembIx
AUCHUIIMHBI . pe3yJabTaT OCBOCHUS
KOMIIeTeHIUii
(MmoayJis) AUCHHILIMHBI (MO1YJIs1))
2 3 4
1. | OcHoBanus YK-1 NYK 1.1.
MaTE€MAaTHKHU Crnocoben OCYLIECTBJIATh | AHaIU3UpPYyET POOJIEMHYIO
KPUTUYECKUMA aHaJIN3 | CUTYalUIO KaK CUCTEMY,
MpOOJIEMHBIX CUTyallMid Ha | BBIABJSISL €€ COCTaBIAIONINE U
OCHOBE CHUCTEMHOTO | CBSI3U MEKy HUMH.
noaxona, BbIpabareiBath | YK 1.5.
CTPATETHIO IEUCTBUM Hcnons3yer JIOTUKO-
I[1K-6 METOIOJIOTHUECKUI
Cnocoben o0nanarh | MHCTpYMEHTApHi ISt
TEXHUYECKUMHU U | KpUTUYECKOU OLICHKHU
KOTHUTUBHBIMU  HAaBBIKAMH | COBPEMEHHBIX KOHIICTIIIHA
OpUEHTUPOBAHUS B | umocodckoro MU COIHUAIBLHOTO
COBPEMEHHBIX XapakTepa B CBOEU INPEAMETHOU
MH(GOPMaIMOHHBIX obmnactu, OLICHUBAET
TEXHOJIOTHSIX, MPaKTUYECKUE MOCJICICTBUS
YAOBJIETBOPSA JINYHBIE, | BO3MOXKHBIX peneHui
o0pazoBaTeIbHbIE U | TIOCTaBJICHHOM 3aJ1auu
npodeCCHOHAIIbHBIS HIIK - 6.2.
MOTPEOHOCTH. Ymeer pabotaTh B  OQHCHBIX
OIIK-4 MPUITIOKECHUSX.
Cnocoben cocraBysaTs | MOIIK 4.1
polieccyaabHbIe u | Cobmonaet TpeOoBaHus,
CITyKEOHBIEC TOKYMEHTBI MPEeAyCMOTPEHHBIE
OIIK-9 - CIoco0eH | HOpMaTUBHBIMU MPaBOBBIMU
MMOHUMATh OPUHIUIBI | aKTaMu,  1pu  0GOPMIICHUU
paboThI COBPEMEHHBIX | MPOLECCYAIBHBIX  JTOKYMEHTOB




Paznennl
(TeMbI)
AMCUUIJIMHBI
(Mopy.Jist)

Koa v HanmeHnoBanue
(popmupyembIx
KOMIIeTeHIIMH

NuaukaTop 10CTHXKEHUS
KOMIIeTeHIUi (MJIaHUPYeMblii
pe3yJabTaT 0CBOEHUS
AMCUUIJIMHBI (MOaYJIs1))

MH(POPMAIIMOHHBIX
TEXHOJIOTUI u
UCIIONIb30BaTh WX JUIS
pelieHus 3a1aq
poQeCCHOHATTEHON
JIeSITEIIbHOCTH.

(3aKIrOYeHH JKCIIEPTa,
3aKJIIOYEHUH CrelualucTa u ap.)
NOIIK 4.2

Ymeer IPaMOTHO u
apryMEHTUPOBAHHO COCTaBJIAThH
CITy’K€OHbIE JOKYMEHTBI

NOIIK 4.3

dopmynupyer BBIBO/IbI,
NpEJIOKEHUs, XOJaTalcTBa |
apryMEHTHI B IIPOLECCyalIbHBIX U
CIIy)KEOHBIX ~ JOKYMEHTax B
COOTBETCTBMM C HOpMaMHM IpaBa,
METOINYECKUMU
PEKOMEHALUSAMH U T.II.
NOIIK-9.1

[ToHnmaer npUHIUNBI PabOTHI
COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH
NOIIK-9.2

VYMmeer BbIOpaTh COBpPEMEHHbBIE
WH(POPMALMOHHBIE TEXHOJOTHH,
HEOOXOIUMBbIE Il pELICHUs
KOHKPETHBIX 3a1a4y
npodeccuoHaIbHON
NeSITeIbHOCTU

NOIIK-9.3

Bnaneer HaBbIKAMH
UCTOJIb30BaHUSI  COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJOTHIA,
HEOOXOIUMBIMU /ISl PELICHUs
KOHKPETHBIX 3a1a4
npodeccuoHaIbHON
NeSITeIbHOCTU

Huddepenunans
HOE UCUYMCIICHUE

YK-1

CrnocoOeH  OCyLIECTBIATD
KPUTHYECKHUN aHaiu3
NpoOJeMHBIX CUTyallMid Ha
OCHOBE CHCTEMHOTO
10JX0/1a, BbIpabaThIBaTh
CTpaTEruio ICUCTBUML.

I1K-6

Crocoben 00J1a1aTh
TEXHUYECKUMU u
KOTHUTUBHBIMH HAaBBIKAMU
OPUEHTUPOBAHMS B

NYK-1.1.

AHanusupyer poOJIeMHYIO
CUTYAITUIO KaK CUCTEMY,
BBISIBJISIL €€ COCTaBIISIOIINE U
CBSI3M MEXKIY HUMHU.

NYK 1.2

Ompenenser poOeIBI B
uH(pOopMaIuu, HEOOXOIUMOM IS
pelieHus po0sIeMHOMI
CUTyallud, M  TIPOCKTHUPYET
ITPOIIECCHI TT0 X YCTPAHCHHUIO.
NYK 1.4.




Pasaennl

Koa v HanmeHnoBanue

NuaukaTop 10CTHXKEHUS

KOTHUTHUBHBIMU HAaBBIKAMU
OpPUCHTHUPOBAHUA B

e (TeMbI) (bOpMHDYeMbIX KOMIIeTeHIUi (MJIaHUPYeMblii
AUCHHUTLTHHBI . pe3yJbTaT 0CBOEHUsI
KOMIEeTeHIU
(Mopy.Jist) AMCUUIJIMHBI (MOaYJIs1))
COBPEMEHHBIX Pa3pabarteiBaer "
MH(GOPMaIIMOHHBIX COJIEP>KATENIbHO apTYMEHTHUPYET
TEXHOJIOTHSIX, CTPATETHIO perreHus
YAOBIETBOPSIS JTUYHbIE, | MpOOJEeMHONW  CHTyallud  Ha
oOpa3oBaTeNbHBIC U | OCHOBE CUCTEMHOTO u
npodeccuoHanbHbIE MEXIUCIUTUTMHAPHOTO
MOTPEOHOCTH. IMOIXOJIOB.
UIIK - 6.2.
Ymeer pabotaTh B OQHCHBIX
MIPUIIOKEHUSX.
3. | UHTerpanpHOE YK-1 NYK-1.1.
HCUYHUCIICHHE CrmocobeH  OCymIeCTBIIATH | AHATU3UPYET poOJIEMHYIO
KPUTHYECKHIA aHaIIU3 | CUTYaIUIo Kak CUCTEMY,
MPOOJIEMHBIX CHUTyallMid Ha | BBIABISS €€ COCTABISIIOIIAE U
OCHOBE CUCTEMHOTO | CBSI3M MEXKIY HUMHU.
MoaX0/1a, BeIpabareiBath | YK 1.2
CTpaTETHIO IeHCTBUH. Omnpenensier POOEIBI B
[1IK-6 nHpopmaiu, HeoOXOAUMON ISt
Cnocoben o0najarp | pereHus poOIeMHOM
TEXHHYECKUMU U | CATyalldd, W  TIPOCKTHPYET
KOTHUTUBHBIMU  HaBBIKAMU | MPOLIECCHI [0 X YCTPAHEHHUIO.
OpUEHTUPOBAHUSA B | UYK 1.4.
COBPEMEHHBIX PaspabartbiBaer u
WH(POPMAITMOHHBIX COJICP)KATEIIBHO apTyMEHTUPYET
TEXHOJIOTHSIX, CTpPATETHUIO peleHus
YAOBIIETBOPSS JUYHBIC, | MPOOJEMHOW  CHTyallidl  Ha
o0Opa3oBaTenbHbIC U | OCHOBE CUCTEMHOTO u
podeccCHoHATbHBIC MEXTUCITUTUTHHAPHOTO
MOTPEOHOCTH. MOJIXOJIOB
NIIK — 6.2.
Ymeer pabotaTh B OQHUCHBIX
TIPJIOKEHUSX.
4. | Jlunetinas YK-1 NYK-1.1.
anrebpa. CrocoGeH  OCYIIECTBISAThH | AHAIH3UPYET POOJIEMHYTO
KPUTHYCCKHHA aHAJIN3 | CUTYaIHI0 KaK CUCTEMY,
MPOOJIEMHBIX CUTyalluld Ha | BBISABISISL €€ COCTABISIIONINE U
OCHOBE CHUCTEMHOTO | CBSI3M MEXKIy HUMHU.
MoaXx0/J1a, BbIpabaThiBaTh | UYK 1.2.
CTPATETHIO IEHCTBHM. Onpenenser po6eb B
IIK-6 nH(pOpMaIuu, HEOOXOIUMOM s
Crocoben obnagaTh | penieHus poOJIEeMHOM
TEXHUYECKUMU U | CUTyallud, W  TIPOCKTHUPYET

MIPOIIECCHI TI0 X YCTPAHCHHUIO.
NYK1.4.




Pasnennt NuaukaTop A0CTHKEHHUS
Kox n HauMeHOBaHHe - .
(TeMbI) KOMIIeTeHIUi (MJIaHUPYeMblii
Ne (popmupyembIx
AUCIHIIJIMHBI . pe3yJabTaT 0CBOEHUS
KOMIIeTeHITHit
(Mopy.Jist) AMCUUIJIMHBI (MOaYJIs1))
COBPEMEHHBIX PazpabatrbiBaer u
MH(GOPMaIIMOHHBIX COJIEP>KATENIbHO apTYMEHTHUPYET
TEXHOJIOTHSIX, CTPATETHIO perreHus
YAOBIETBOPSIS JTUYHbIE, | MpOOJEeMHONW  CHTyallud  Ha
oOpa3oBaTeNbHBIC 1 | OCHOBE CHCTEMHOTO u
npodeccuoHanbHbIE MEXIUCIUTUTMHAPHOTO
MOTPEOHOCTH. IMOIXOJIOB.
HIIK — 6.2.
Ymeer pabotaTh B OQHCHBIX
MIPUIIOKEHUSX.

B pesynpraTe oOCBOCHHMS JUCIUIUIMHBI (Momynsi) «Marematnka u
uHpopmaTuka (4acth 1)» 00ydaromuiics T0JKEH:

3HAMb:

—TOHSATUWUHO-TEPMUHOJOTMYECKUNA W OIEPALMOHHBIM anmnapaT OCHOBHBIX
pa3aenoB BBICIIEN MATEMATHUKH,

—MAaTeMaTUYECKUE METOJIbl, KCIOJIb3yEMbIE TMPU PEIICHUU THUIOBBIX
MaTeMaTUYECKUX 3a7a4 B Cy/1I€OHO-IKCIIEPTHBIX UCCIICIOBAHUSIX;

—cocTaB, (YyHKIIMOHAJIbHBIE BO3MOXKHOCTH MPOTPAMMHOTO KOMILIEKCa
KOMIIBIOTEPHOW MAaTEeMaTUKH, TMOPSAJO0K pabOThl ¢ HHUM I BBINIOJHEHUS
M3YUYEHHBIX KJIACCOB MAaTEMATUYECKUX 3a/1a4;

ymems:

—HCIOJIB30BaTh MAaTEMATUYECKUN A3BIK U MATEMAaTUYECKYI0 CUMBOJIUKY IpHU
MOCTPOEHUU MojieNiel 3a/1a4 MpodheCcCUOHATBHOM IeATeIbHOCTH;

—IMPUMEHATh MATEMAaTHUYECKUE METOJbl [IJIsi OMNHCAaHUS U PElIeHUs
poeCCHOHANIBHBIX 33]1a4;

—HCIOJIb30BaTh CIELUATU3UPOBAHHBIE KOMIIBIOTEPHBIE MaTEMATHYECKUE
CHUCTEMBI ISl PELIEHUS] MATEMAaTUUECKHUX 3a]1a4;

61a0emn.

—TMpUeMaMu U CIIOCOOaMU PEIICHUS] MaTeMaTHYeCKUX 3a/1ad,

—HaBBIKAMHM PEIICHUS] MAaTEMAaTHUYECKUX 33/1ad U 0OPMIICHUS UX PEIICHUS B
kommbioTepHoi cucteme marematuku PTC MathCad Prime.

II. CTPYKTYPA U COAEPXKAHME JUCIUATIJIVHBI (MOIYJIS)

O6bem aucuuruiHbl (Moayssi) «Marematuka u uHbopmaruka (dactb 1)»
coctaBisieT 4 3.e., 144 akanemuyeckux yaca. Dopma NpoMeKyTOUHOM aTTecTalluu
- 9K3aMEH.

Temamuueckuit niaun 0na O4HOU hopmovl 00yueHus



Paznenst (Temsbl) Buner yuebnoit Texnonorus Dopmsbl
JUCIUTLTUHBI JESITENIbHOCTH oOpa3zoBaren TEKYIIEeTo
(Mozyns) \g u o0beM (B BHOT'O KOHTPOJIsI/
Ne € | aKaJeMHYECKHUX Yacax) nporecca dopma
/1 E MIPOMEKYTOYHOT
Jexkuuu | I3 0 KOHTPOJISt
Pasneal. OcHoBaHus
MaTeMaTHKHU

1 | Beenenue B 1 2 4 Jlexuus- Ormpoc.
JTUCIUTLTUHY npeseHTanust/ | [IpoBepka
(Monynb). OCHOBBI BBITIOJIHEHUE | MPAKTHYECKUX
TEOPUU YHCE MPAKTHYECKH | 3aJIlaHUM.

X 3aJaHHAI PyGexHoe
TECTHpPOBAHHE.
[Ipomexyrouna
sl aTTECTAIIHSL.
2 OcHOBBI TEOpPHUH 1 4 2 Jlexuus- Omnpoc.
MHOKECTB npe3eHTanust/ | [IpoBepka
BBITIOJTHEHHE | MIPAKTHUYECKHUX
IIPAaKTUYECKH | 3adaHUM.
X 3aJaHuu Py6exHnoe
TECTUpPOBAHHUE.
[IpomexyTouna
sl aTTeCTaLMSL.
Pasnea 2.
JAu¢ppepenuuaibHoe
HCYHCICHHE

3 | ®yHKUHMH U UX 1 4 6 Jleknus- Omnpoc.

MpeeIibl npeseHTanust/ | [IpoBepka
BBITIOJTHEHHE | MPAKTUYECKUX
IIPaKTUYECKH | 3aaHUMH.
X 3aIaHUM. Py6GexHoe
WNudopmanno | TecTupoBaHHE.
HHO- [TpomexxyTouna
KOMMYHHMKaI | s aTTecTalusl.
MOHHBIE
TEXHOJIOTHH.

4 | IIpousBoaHas u 1 2 4 Jleknus- Ompoc.
muddepeHman npe3senTtanyst/ | [loHaTHIHBIHA
byHKIUN BBITIOJTHEHUE | JUKTAHT.

npaktudyecku | [IpoBepka
X 33/IaHUH. MPAKTHYECKHUX
3a/1aHUAMN.

PyGexHbIii




Paznenst (Temsbl) Buner yuebnoit Texnonorus Dopmsbl
JUCLUILINHBI JESATEIIBHOCTH oOpa3oBaTen TEKyLIETO
(Mozyns) \g u o0beM (B BHOT'O KOHTPOJIs1/
Ne € | aKaJeMHUYECKHX Jacax) npouecca dopma
/1 E MIPOMEKYTOYHOT
Jlekmuu | 113 | CP O KOHTPOIA
KOHTPOJIb.
[TpomexxyTouna
sl aTTECTALIMSL.
5 | UccnenoBanue 1 2 4 4 | Jlexuusi- Ormpoc.
byHKIMIA npesenTanust/ | [loHATHITHBIHI
BBIIIOJTHEHUE | JUKTAHT.
npaktudecku | [IpoBepka
X 3aJaHUH. MPAKTUYECKUX
3alaHUH.
PyGexHbrii
KOHTPOJIb.
[Ipomexyrouna
sl aTTECTALIMS.
Py0exubliii 1 2 Kommnsroreproe
KOHTPOJIb TECTHUpPOBAHHUE.
Heonpenenennprit 1 4 4 4 Jlexnus- Ompoc.
HMHTETpal npe3enTanyst/ | [loHATHITHBIHI
BBITNIOJTHEHUE | JUKTAHT.
npaktudecku | [IpoBepka
X 3a/IaHUH. MIPAKTUYECKHUX
3a/IaHAMN.
TectupoBanue
PyGesxHbrit
KOHTPOJIb.
[Ipomexyrouna
sl aTTECTALIMSL.
7 | OnpeneneHHbIN 1 2 4 4 Jleknus- Ormpoc.
WHTETrpaj npesentanus/ | [IpoBepka
BBIIIOJITHEHUE | IPAKTUYECKHUX
IIPAaKTUYECKH | 3aJaHHM.
X 3aJlaHUH. TectupoBanue.
PyGexubrii
KOHTPOJIb.
[Ipomexyrouna
sl aTTECTALIMSL.
8 | duddepenunansupie | 1 2 4 4 | Jlexuus- Omnpoc.
YpaBHEHUS npeseHtauust/ | [IpoBepka
BBITNIOJTHEHUE | TPAKTHYECKHUX




Paznenst (Temsbl) Bune! yueOHoit Texnonorus Dopmsbl
JUCLUILINHBI JESATEIIBHOCTH oOpa3oBaTen TEKyLIETO
(Mozyns) \g u o0beM (B BHOT'O KOHTPOJIsI/
Ne € | aKaJeMHUYECKHX Jacax) npouecca dopma
/1 E MIPOMEKYTOYHOT
Jlekmuu | 113 | CP O KOHTPOIA
IIPaKTUYECKH | 3aJaHUMH.
X 3aIaHUM. PyGexHbrii
KOHTPOJIb.
[TpomexxyTouna
sl aTTECTALIMSL.
PyOexnblii 1 2 Kommnsrorepnoe
KOHTPOJIb TECTUPOBAHUE.
Pasnen 4. Jluneiinas
ajreodpa
9 | DnemeHTHI 1 2 4 4 | Jlexuusi- Ompoc.
MaTPUYHOTO npeseHTauus/ | [loHsTHitHBII
UCUYMCIICHUS BBITIOJTHEHUE | JUKTAHT.
npaktuuecku | [IpoBepka
X 3aJJaHUMN. MPAKTUYECKUX
3aJlaHNH.
PyGesxHbIit
KOHTPOJIb.
[Ipomexyrouna
sl aTTECTALIMSL.
10 | Cuctembl TUHEHHBIX 1 2 4 4 | Jlekuus- Ormpoc.
anredpanvecKux npeseHtauust/ | [Iposepka
ypaBHEHUN BBIIIOJITHEHUE | IPAKTUYECKHUX
IIPaKTUYECKH | 3aJaHUM.
X 3aJaHUH. Py0exHblit
KOHTPOJIb.
IIpomexyrouna
sl aTTECTaLMSL.
Py0exubIii 1 2 Kommnsroreproe
KOHTPOJIb TECTUPOBAHHE.
Hroro — 144 ak. 4. 24 48 36 Ok3ameH-36
aK.4.

COJIEPKAHME JUCIUTLIAHBI (MOIYJIS)

Pa3nenl. OcHoBaHMs MaTeMaTHKH
Tema 1. Beeaenue B qucuuminHy. OCHOBBI TEOPUHU YHCEIT

Paznen 2. ludpepeHnuanbHoe HCUNCTIEHUE

Tema 3. @yHKINH U UX NIPEEIBI




Tema 4. [IpousBonnas u nuddepenman GyHKIUN

Tema 5.UccnenoBanue pyHKUMN

Tema 6. HeonpeneneHHbI HHTETPAI

Tema 7. OnpeneseHHbI HHTETPA

Tema 8. luddepenuunanbabie ypaBHEHUS

Paznen 3. J/Inuneiinas anredpa

Tema 9. DneMeHThl MATPUYHOTO UCUUCIICHUS

Tema 10.CucreMbl TUHEHHBIX aNreOpanuecKux ypaBHEHHI.

2.2. 3aHATHA JEeKITHOHHOT0 THIIA
Jleknus 1. BBegenne B qucuuiinHy. OCHOBBI TEOPUH YK CeJT

Ilnan nekuum:

1. ITpeamer u 3a1a4n BbICIIEH MATEMATUKH.

2. HazHaueHue 1 OCHOBHBIE BO3MOYKHOCTH CUCTEMbI KOMITBIOTEPHOM
MmateMaTuku Mathcad Prime.

3. UncaoBble MHOXKECTBA.

4. CucTeMbl CUHCICHUS.

5. KomIuiekcHble yncia.

3aganme VI MOATOTOBKH K JICKIIUH:

1. C wHcnonp30BaHMEM  PA3IMYHBIX WCTOYHHKOB, B TOM  YHCIE
UH(POPMAIIMOHHBIX pecypcoB ceTh MHTepHeT, NpoaHaIW3UpOBaTh OCHOBHbBIE
O0COOCHHOCTH CYIIECTBYIOUINX CUCTEM KOMITbIOTEPHOM MaTeMaTHKH.

2. C HCHOJNB30BAaHHEM pA3JIMYHBIX HMCTOYHHKOB, B TOM YHUCJE
MH(}OPMAIMOHHBIX pecypcoB ceTh WHTepHET, ONnpeAesuTb COOTHOUIEHUE MEXIY
MHOXKECTBAMU HATyPAJIbHBIX, LEIbIX, JACHCTBUTENBHBIX, PALUOHAIBHBIX U
VppaLMOHAIBHBIX YUCET.

Jlekuus 2. OCHOBBI TEOPHHM MHOKECTB
Ilnan nekuunm:
1. ITonsiTHE MHOKECTBA.
2. Onepanuy HaJl MHOXKECTBaMHU. AKCHOMBI aJIreOpbl MHOXKECTB.
3. DjIeMeHTHI MAaTEMaTUYECKOM JIOTHKH.
4. AXCHOMBI U TOKIECTBA aJTeOpPbI JTOTHKH.
5. OcHOBBI anreOpsl BHICKA3bIBAaHUIA.

3aganue I NOATOTOBKH K JIEKIUN:

1. C HCcHoiap30BaHMEM  PA3IMYHBIX HCTOYHUKOB, B TOM  YHCIE
MH(OPMAIMOHHBIX peCcypcoB ceTu MHTepHeT, NpoaHaIu3upoBaTh CYLIECTBYIOLIUE
MOJIXO0/IbI K ONPEICTICHUIO MOHATHUS «MHOKECTBOY.



2. C HWCHOJAB30BAHMEM  Pa3jIMYHBIX HCTOYHHKOB, B TOM YHCIE
MH(OPMAIMOHHBIX pecypcoB ceTh MHTEepHET, OnpenennuTh 3HaY€HUsT KBAaHTOPOB,
UCIIOJIb3yEMBIX B alre0pe BhICKa3bIBaHUM.

Jlekuus 3-4. ®yHKIUU U UX Npe/Iebl
Ilnan nekuuu:
. [Tonstue ¢pynkmuu. CriocoOs! 3a1auus QyHKIIHM.
. O6parnble QyHKIIHH.
. CnoxxHbie QyHKITIH.
. OYHKIIMY HECKOJBKHUX MEPEMEHHBIX
. [lonsitue npenena ¢pynkun. OCHOBHBIE TEOPEMEI O TIpeIeax
. OCHOBHBIE TIPaBWJIa BBIYUCIICHHSI TIPEIEIOB (PYHKITUH.
. IlepBbIii 1 BTOPOM 3aMeYaTeNbHbIE IPEAEIIBI.
. HerpepbIBHOCTH (DyHKIIMIA.

O JN N B W~

3aganue I NOATOTOBKH K JIEKIIUN:

1. MWcnonp3yss wMarepuanbl Jlekuuu 2, TOBTOPUTh CYTh TOHSTHI
«MHOKECTBO», ITOJIMHOXKECTBO» U «OTOOPAKEHHUE MHOKECTBY.

2. C HCHONB30BAHHEM  pA3JIMYHBIX HCTOYHHKOB, B TOM YHUCJE
MH(DOPMAIIMOHHBIX PECYpCOB ceTu VIHTepHeT, HalTH OmpejesNieHre MOHITHIM
«TpesieNn TOCIeOBAaTeIbHOCTU» U «mpenen (QyHkium». JlaTh reomMeTpuyeckyro
WHTEPIPETALUIO ONIPEICIICHUs Tpe/iena PyHKIUH.

Jlekuus S. IIpousBoanas u nudpPepenuunan GpyHKuumn
ILnan nekuuu:

1. Onpenenenue Mpou3BOAHON (DYHKITHH.

2. 'eomerpuyeckuii U GU3NIECKUN CMBICI IPOU3BOTHOM.

3. ®opmynsl quddepeHupoBaHusl.

4. IpaBuna auddepeHunpoBaHHms.

5. IIpousBoanbIe BbICIIETO NOPsAAKA. PU3UUECKUN CMBICIT TPOU3BOIHOM
BBICIIETO MOPSIKA.

6. [lonsitue nuddepenumana PyHkuuu. ['eomeTpruuecKkuii cMbICI
muddepenumana GyHKIUU.

7. Ilpnbyn>KeHHbIE BRIUMCIECHUS C UCIIOJIb30BaHUEM AuddepeHuana
byHKIUH.

3amaHue 11 MOATOTOBKH K JICKIIUM:

1. Ucnonw3ys Mmarepuaisl Jlekuuii 3 u 4, TOBTOPUTH ONpPEIEICHUE TOHATUS
«rpenen  QyHKIUW», YACHUTh METOJWKY OTBICKAHUS TIpeAesioB  (DyHKIHiA
Pa3JIMYHOTO BUJA.



2. C HWCHOJAB30BAHMEM  Pa3jIMYHBIX HCTOYHHKOB, B TOM YHCIE
MH()OPMAIIMOHHBIX  pecypcoB ceth HVHTepHET yACHUTh CyThb IOHSTHIA
«IpUpAIICHUE APTYMEHTA» U IpUpAIICHUE PYHKIUN.

3. IlpakTMyecku OCBOWTH METOAMKY PACKPBITHUS pPa3JIMYHBIX BUIOB
HEONPEJIEICHHOCTe NpHU BBIYMCICHUU TMpPEeAesoB (DYHKIMI, MpeICTaBIISIOMMNX
co0Ol OTHOIIIEHHE MHOTOWIECHOB, (YHKLHH, COJEpKAIIUX paTuKal U JPYruxX U3
PacCMOTPEHHBIX B MIPEAbIAYIIEH TeEME (YHKIHH.

Jlekums 6. UccinenoBanue pyHKumii

ILnan nekuuu:

1. OGmras meTonuka uccienoBanus quddepeHupyemMbix GyHKITHAMN.

2. Bo3pacranue u yobiBaHu€e (QPyHKITUI.

3. Makcumym u MunumyMm pyukuuii. Mccnenoanne auddepeHunpyembrx
byHKIMI HA MAKCUMYM M MUHUMYM C TIOMOIIBIO TPOU3BOTHOM.

4. HauboJblliee 1 HAMMEHbIIIee 3HaUeHUEe (PYHKIIMU Ha OTPE3KE.

5. Touku nepernda. BoIMyKJIOCTh M BOTHYTOCTh Ipa)uKOB (PYHKIUH.

6. ACUMIITOTHI.

7. Iloctpoenue rpaduika GyHKIMH 110 pe3yJibTaTaM UCCIEIOBaHUS.

3amanue 11 MOATOTOBKH K JICKIIUM:

1. Ucnons3ys marepuansl Jlekuuu S5, MOBTOPUTH ONPEACIICHUE IMOHATHS
«MpOU3BOHAS (DYHKIIMI», OCBOUTH METOJIUKY OTBICKAHUSI MPOU3BOJAHBIX TIEPBOTO
¥ BTOPOTO MOPsIAKA I (DYHKIMI pa3IndyHOTO BUA.

2. C HCHOJBb30BAaHUEM  pPA3JIMYHBIX HCTOYHHKOB, B TOM YHUCJE
WH()OPMAITMOHHBIX pecypcoB cetu VHTEepHET, MOBTOPUTH METOAMKY pEIICHUI
ypaBHeHU# Buaa f(x)=0.

Jlexuus 7-8. HeonpenejaeHHbI HHTErpaJl
I[lnan nekuuu:
1. [lepBooOpa3Has u HeonpeaeIeHHbIN HHTErpaJl.
2. ®opMybl HHTETPUPOBAHHS.
3. CBolicTBa HEONPEAEIICHHBIX UHTETPAJIOB.
4. Metonbl uaTerpupoBanus. HemocpenctBeHHOE MHTErPUPOBAHUE.
5. MHTerpupoBanre METOI0M 3aMEHbI IEPEMEHHOM.
6. luTerpupoBaHue Mo 4acTsM.

3aganue I NOATOTOBKH K JICKIUM:

1. WUcnons3ys marepuansl Jlekuuu S5, TOBTOPUTH ONPEACIICHUE IOHATHS
«Mpou3BOJHAs QYHKIMU» U «aupepeHran GyHKIIm.

2. Beryunts IIpaBUJIa b depeHunpoBaHus 151 bopMybl
muddepeHIrpoBaHUsl OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH, U3BECTHBIX U3 Kypca
CpPEIHEU LIKOJIBI.



Jlekuus 9. OnpenesieHHbIA HHTEIPAJ

Ilnan gekuuu:

1. OnpeneneHHbli HHTETPAN. | '€OMETPUYECKUI CMBICH ONPEIEIEHHOTIO
WHTErpaa.

2. ®opmyna Herorona-JleiOnuna.

3. CBoiicTBa OoNpeACICHHOT0 UHTErpaa.

4. OcoOEeHHOCTH UHTETPUPOBAHUS 110 YACTSIM.

5. UHTerpupoBaHue Y€THBIX M HEYETHBIX (DYHKITHUMA.

6. 'eoMeTpudeckue MpUIOKEHUS ONPEAEICHHOTO HHTErpaa.

3amanue QI MOATOTOBKH K JIEKIIUM:

1. Ucnonw3yss wmartepuanbl Jlekmuit 7 wu 8, MOBTOPUTH (HOPMYIIBI
WHTETPUPOBAHUS, CBOWMCTBA  HEOIPENCICHHBIX  HMHTErPAJIOB. Mertonsl
VHTETPUPOBAHUS.

2.C uCOOJIb30BAHWMEM  PA3JIUYHBIX  MCTOYHUKOB, B  TOM  YHCIE
MH(POPMAIIMOHHBIX pecypcoB ceTu WHTEpHET, MOBTOPUTH METOAUKY pEIIeHUMN

ypaBHeHUM BUa f(x) — g(x)=0.

Jlekuus 10. {udPepennuanbubie ypaBHEeHUSI

ILnan nekuuu:

1. OcHoBHBIE NOHATHUS TeOPUH U (PepeHIINaIbHBIX YPaBHEHUH TIEPBOTO
HopsJIKa.

2. Unrerpan nuddepeHnnansHOTO ypaBHEHHS.

3. Obmee pemenne OJ1Y. 3agaga Kommn.

4. Tunsl  nuddepeHIHaTbHbIX  YPaBHEHUN l-ro  mopsnka (¢
pa3feNsAloIUMUCA  EPEMEHHBIMU, OJHOPOJHBIE, JIMHEWHBIE, B  MOJHBIX
g depeHuranax 1 METOAbl UX PELICHUS).

3aanue Q1A MOATOTOBKH K JICKIUM:

1. HUcnonn3yss wmatepuanbl Jlekuuit 7 wu 8§, MNOBTOPUTH (POPMYIIbI
UHTETPUPOBAHU, CBOMCTBA HEOIIPEACIICHHBIX UHTErpaJioB, METO/BI
UHTETPUPOBAHUS.

2.C  uUCHOJIb30BAaHUEM  PA3IUYHBIX UCTOYHHKOB, B TOM  4YHCIIE
MH(GOPMAILIMOHHBIX pecypcoB ceTu MHTepHeT, cienaTh MOJ0OPKY HMPaKTHUECKUX
3aJa4, MPUBOIAIINX K PEIICHUIO AU PepeHInaTbHbIX YPABHEHUH.

Jleknus 11. DneMeHTHI MATPUYHOTO UCHHUCICHUSA
Il1an nekuum:
1. OCHOBHBIE OHATHUS TEOPUU MATPULL.
2. Buasl maTpuil.
3. AnreOpandeckue 1eUCTBUS Hal MaTpUIIAMHU.
4. Onpenenutenu MaTpuil.
4. ObpailieHre MaTpHIIL.



3ajanue QI MOATOTOBKH K JICKLUM:

1. Ucnone3yss marepuansl Jlekuuu 1, MOBTOPWUTH MNMpaBWIA BBINOJIHEHUS
JNIEUCTBUU HAa MHOKECTBE JEUCTBUTEIILHBIX YHCEII.

2. CocTaBUTh MEpeYEHb BCTPOCHHBIX (DYHKIMI M MpoLeayp CHUCTEMbI
Mathcad Prime, opueHTHpOBaHHBIX Ha PabOTy C MAaTPULIAMHU.

Jlexknus 12. Cucrembl JJUHEHHBIX aJIre0pandecKuX ypaBHeHNH

ILnan nekuuu:

1. [ToHsATHIHBIN anmapaT CUCTEMBI JIMHEWHBIX allTeOpandecKux ypaBHEHHM.

2. O0mumii moaxoa K ucciaeaopanuto u pemennio CJIAY.

3. PemieHue cucreM JIMHENHBIX YpaBHEHH MeTo0M ["aycca.

4. PemieHue HEBBIPOKACHHBIX CUCTEM JIMHEWHBIX YPAaBHEHUN METOIOM
0oOpaTHOW MAaTPHULIBI.

5. ®opmyael Kpamepa.

3ajanue 1JIA MOATOTOBKH K JIEKIIMH:

I. Wcnonw3ys marepuansl Jlekuuu 11, mOBTOpUTH MpaBuiia BBINOJIHEHUS
anredpanyeckux JACHCTBUN C MATpUILlaMU, METOJUKY BBIYMCIICHUS ONpeneIuTenen
U COCTaBJICHUSI OOpPATHON MaTPHIIBI.

2. OcBOUTh METOAMKY BBIMOJHEHUS DJIEMEHTAPHBIX TpeoOpa3zoBaHUM
MAaTpHUL.

2.3. 3aHATHSA CEeMUHAPCKOI0 THIA

IIpakTnueckoe 3ansatue 1. Benenue B nucimiuivHy (Moyib). OCHOBBI TEOpUN
e

Ilnan 3aHsaTHA:

1. BBenenue B JUCITUTUIHHY.

2. TlpaBusia pa®oOThl W TEXHUKA 0€30MaCHOCTH IMpu  pabore B

KOMITBIOTEPHBIX KJlaccax.

2. CoctaB uHGOPMAIIMOHHBIX YYEOHBIX PECYpPCOB CETH YHHMBEPCHUTETA.
OcoOeHHOCTH  OpraHM3allui  JIOoCcTyna K  HMHGOPMAIMOHHBIM  pecypcam
KOMITBIOTEPHOU CETH.

3. BeruncnurenbHas cucrema Mathcad Prime.. O01mast xapakTepucTuka.

4. Meroauka pelieHns BBIYUCITUTENBHBIX 3a/1a4.

3aaHus I MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

1. Ucrionp3yss Marepuanbl JIEKIMM | W PEKOMEHJIOBAaHHYIO JIMTEPATYPy
W3YyYUTh HA3HAYCHUE W OCHOBHBIE BO3MOXHOCTH CHCTEMBI KOMITBIOTEPHOU
Marematuku MathCAD.



2. Ilomyunte 'y HHCHEKTOpPAa Kypca pPEKBH3WUTBl YUYETHOW  3aIlUCH
HeoO0XO0auMBbIE Ui JOCTYIA K pecypcaM KOMIIbIOTEPHOM CETH.

IIpakTnueckoe 3ansitue 2. Benenue B qucuuiuiuHy (Moysib). OCHOBBI
TEOPUH YUCEN.

I1lnan 3apaTud:

1. IToHaTHE YMCIIOBOM CUCTEMHEI.

2. CucteMbl HaTypalbHBIX, LEJbIX, ICUCTBUTENIBHBIX, PAlMOHAIBHBIX U
HMPPALMOHAIBHBIX YHACEN.

3 Cucrembl  cuucieHUs  (AecsATUYHAs,  JBOWYHAs, BOCHMEpPHYHAs,
mecTHaAnarepuyunas). [lepeBos uncesn U3 0JHOM CUCTEMBI B JPYTYIO.

4. JIeUCTBHS C YMCIAMHU B CUCTEMAaX CUHCIICHUS OTJINYHBIX OT JACCATHYHOM.

5. KomriutekcHbie uncia. @opmel IpeACTABICHUS KOMIUIEKCHBIX YHCEIL.

6. JleiicTBUS ¢ KOMILUIEKCHBIMH YHCJIAMH.

7. BpINOJIHEHUE IPAKTUYECKUX 3aJaHHMN.

3aganus Ui MOATOTOBKH K NPAKTHYECKOMY 3aAHATHIO:

Hcnonb3ys maTepualibl J€KIUMUA | 1 peKOMEHI0BAaHHYIO JUTEPATYPY:

1. Onpenenuth COOTHOLICHUE MEXJIY MHOXXECTBAMU HATYPAJIbHBIX, IETbIX,
JNEUCTBUTENBHBIX, PAMOHAIBHBIX U UPPALIMOHAIIBHBIX YHCEL.

2. 3yunTh METOAUKY MEPEBOAA YUCEN U3 AECATUYHON CUCTEMBI CUUCIICHUS
B CHUCTEMBbI C OCHOBaHUEM OTIMYHBIM OT 10.

3. U3yunTh mpaBuia BBHINOJHEHUS JEUCTBUNM C KOMIUIEKCHBIMU YHUCJIaMU U
METOJIMKY OTBICKaHUsI OCHOBHBIX ITAPAMETPOB KOMILIEKCHOT'O YHCIIA.

IIpakTnueckoe 3ansaTue 3-4. OCHOBBI TEOPUU MHOKECTB

Ilnan 3ansaTusa:

1. ®opmupoBaHHE BBICKAa3bIBAHNN C UCIOJBb30BAHUEM TEOPUHA MHOKECTB.

2. Onepanuu HaJ MHOXECTBaMu (00beAMHEHNE, IEPECCUCHUE, IONOJHEHUE,
Pa3HOCTh).

3. I'padmueckas wuIOCTpaIysl onepanus HaJl MHOXXeCTBaMmH. Jluarpammbl
BenHna.

4. PelieHus 3a71a4 C UCMOJIb30BAHUEM TEOPUU MHOKECTBAMMU.

3aganus VIS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Hcronb3ys MaTepHUaiibl JIEKIUHU 2 1 PEKOMEHAOBAHHYIO JINTEPATYpy:

1. Onpenennuth nepedeHpb U MpaBUiia BBITOJIHEHHS] OCHOBHBIX OIEpaluil HaJ
MHOKECTBaMU.

2. I3yunTh METOAMKY HWCHOJB30BaHUs auarpaMM BeHHa Ipu pelmeHuun
3a/1a4 U3 TEOPUHA MHOXKECTB.



IIpakTnyeckoe 3ansaTue S. OyHKIMH U UX TIPEIETIBI.

1. IToctpoenue u npeodpazoBanue rpa@uKoB PyHKIIHM.

2. IIpeoOpazoBanue u aHanu3 QPyHKIUH.

3. TIlocTpoeHne u aHanu3 CHOXKHBIX (YHKIMH M (DYHKIUHA HECKOJIBKUX
MEePEMEHHBIX.

3aganus AJ8 NOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO:

Hcnonp3yss MaTepuanbl JIGKIMH 3, TMPAKTHYECKOro 3aHiATHS 1| W
PEKOMEHIOBaHHYIO JINTEPATYPY:

1. laTh onpesenenne moHATUs «QyHKIIHSD.

2. UByuuth cniocoObl 3a1anusi GyHKIIMA ¥ METOAMKY OTBICKAHUS (PYHKITUU
oOpaTHOM 3aJaHHOM.

3. OcBOHUTH METOJIUKY MOCTPOEHUS U (hopMaTUpOBaHus TpaduKoOB PYHKIIHI
B cucreMe Mathcad Prime..

IIpakTueckue 3aHATHA 6 -7. OYHKIIMU U UX TPEIEIIBI

Ilnan 3apaTud:

1. Onpenenenue npenaena QyHKIUU.

2. 'eomeTpuyeckast UHTEpIIpeTaIs peaena GyHKIUH.

3. OCHOBHBIE TEOPEMBI O IPEAECIIAX U CIAEACTBUS U3 HUX.

4. IlpaBuina HaXOXJACHUS IPEJIEIIOB.

5. CriocoObl CHATHUS HEOIPEIEICHHOCTEH NPU BIYUCICHUN TIPEIENIOB.
6. TeopeMbl 0 OECKOHEYHO MAJIbIX (PYHKITUSIX.

7. HeripepbIBHOCTH (DYHKITHH.

8. CBoiicTBa (PyHKIIMH HEMIPEPHIBHON Ha OTPE3KE.

9. CpaBHeHME OECKOHEUHO MaJIbIX (PYHKIUH.

10. Pemrenue 3amay.

3agaHus 11 OATOTOBKH K MPAKTHYECKOMY 3aHSITHIO:

Hcrmonp3yss MaTepwalibl JIGKIMKW 4, MpaKTHYeCKOro 3aHATHS 1 u
PEKOMEHIOBAaHHYIO JTUTEPATYPY:

1. JlaTh ompeseneHue MOHATHS «IPeae QyHKITH.

2. U3yunTh OCHOBHBIC TIPABWJIA BHIYMCIICHUS MPEEIOB (QYHKIIMA U METOJIbI
CHATHS HEONPEAECIEHHOCTEM.

3. CocTtaBUTh TIEPEUYCHb OCHOBHBIX OECKOHEYHO MaiblX GQYHKIHA U
COOTBETCTBYIOIIUX UM IKBUBAJIICHTHBIX (DYHKITUH.

4. OcBOUTb METOAUKY HAXOXACHUA TPEaeioB (QYHKIMA B CHUCTEME
MathCAD.



IpakTnyeckue 3ansarus 8. [Iponssoanas u qmuddepeHiman GyHKIun

ILnan 3ansaTHA:

1. Onpexnenenre Npou3BOAHON (PYHKIIMH.

2. CBs3b 1 depeHIIuPYEMOCTH C HENPEPHIBHOCTHIO (DYHKIIUH.
3. 'eomeTpu4eCKHil CMBICI IPOU3BOAHOM.

4. OcHoBHbIe (HOPMYJIBI U TTpaBuia U hepeHIIIpOBaHUS.

5. Pemienue 3amay.

3aganus VIS OATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Hcnone3yst Marepuanbl JIEKUMH S, TMPAKTAYECKOro 3aHsAtus | wu
PEKOMEHOBAHHYIO JINTEPATYPY:

1. laTh onpeseieHne MOHATHS «IIPOU3BOIHAS (PYHKITUNY.

2. YSCHUTD r€OMETPUYECKUM CMBICI IIPOU3BOAHOMN.

3. CocTaButh Tabauily npaBui u popmyn auddepeHipoBaHusl.

4. OcBOMTh METOAMKY HAXOXKICHUS II€pBOM K BTOPOM NPOU3BOTHOMN
GbyHKUMI B cucTeMe KoMnbloTepHO Marematnku Mathcad Prime.

IIpakTuuyeckoe 3ansatue 9. [Ipoussoanas u nuddepeHnran GyHKIUH.

Ilnaun 3ansaTHA:

1. Onpenenenne nuddepennuana GyHKIIUH.

2. 'eomerpuyeckuii cmbich nuddepeHnrana QyHKIUH.
3. Haxoxnenue nuddepennmana GyHKIUU.

3. Ucnionb3oBanne guddepennuana GyHKOUM I TPUOTUKEHHBIX
BBIYMCIICHUU.

4. CriocoObI perieHue 3a1ad.

3aganus VIS NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:

Ucnonb3ys wmarepuanbl JIEKIUMU 6, MNpPaKTHUYECKUX 3aHsatid | um 8§,
PEKOMEHJJOBaHHYIO JINTEPATYpPy:

1. Jate onpenenenue noHsatus «auddepenunan QyHKIum».

2. YACHUTb TeOMETPpUUYECKHM cMbIch AuddepeHuana QyHKIuu.

3. OcBOUTh METOAUKY MPHUOIMKEHHBIX BBIYMCICHUN 3HAYCHUN (YHKUIUN C
MCII0JIb30BAaHUEM T€OMETPUYECKOTO cMbIcia nuddepennnana.

4. TloBTOpUTH METOJMKY HAXOXKJICHHUS MPOW3BOAHBIX (DYHKIIMH B CHCTEME
MathCAD Prime.

IIpakTnueckue 3ausitusi 10 — 11. Vccnenoanue GpyHkimit

[Topsimok uccnegoBaHust (yHKIHMA C TTOMOIIBIO TPOU3BOTHBIX.

1. AHamu3 HEOOXOAMMBIX U JIOCTATOYHBIX YCJIOBUM HENPEPBIBHOCTU
(YHKUMU U APYTUX XapaKTEPUCTHK.
2. O0nacTh onpeAeseHust 1 00J1acTh JOMYCTUMbIX 3HAUEHUN (PyHKIUU.



3. YUeTHOCTh U HEUETHOCTD, IEPUOAUYHOCTD (DYHKIIUH.

4. HeoOxoqumMoe H  JOCTAaTOYHOE  YCIOBHE  CYIIECTBOBAaHUS  TOYEK
MaKCcUMyMa U MUHUMYMa.

5. JloctaTouHoe yciioBue Bo3pacTanus (yObiBaHUs) (QYHKIIMHM HA UHTEpBAJIE.

6. HauOoubliee 1 HauMeHblIee 3HauyeHue (QyHKIIMA Ha OTPE3KE.

7. BoIlyK10CTh, BOTHYTOCTh Ipaduka GpyHkiuu. Touku neperuoda.

8. AcumnToThl rpaduka QyHKIUH.

9. Iloctpoenue rpaduka GyHKIUU O pe3yIbTaTaM UCCIET0BAHUS.

10. UccnenoBanrie GyHKIMNA C UCTIOIB30BAHUEM CHUCTEMBI KOMITBIOTEPHOU
matemaTtuku Mathcad Prime.

3aaHus I NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

HUcnonb3ysa marepuasibl JeKuuid 7 U 8, MPAKTAYECKUX 3aHATHH 1 u 8,
PEKOMEHJJOBaHHYIO JINTEPATYpy:

1. CoctaButh  anropuT™M  HCCIENOBaHUS  (PYHKUMA C  [OMOIIBIO
MIPOU3BO/IHBIX.

2. U3yunTh TE€OpETHUYECKHE OCHOBBI U METOAUKY UCCIeN0BaHUs GYyHKUUNA HA
BO3pacTaHue U yObIBaHUE.

3. UByuuTh TeopeTuyecKkre OCHOBBI U METOAMKY HCCIIeIOBaHUs (PYHKIIUN Ha
MHUHUMYM U MAaKCUMYM.

4. I3yuuTh TEOPETUUYECKUE OCHOBBI U METOAUKY OTHICKAHUS HAUMEHBILIETO
¥ HauOOJBIIIETO 3HaUeHUs (PYHKIIMN Ha OTpE3Ke.

5. 3y4unTh TEOpETUYECKHNE OCHOBBI U METOAMKY OTHICKAHUS TOYEK Iepernda
Y UCCJIeIOBaHUS (PYHKITUH HA BHIMYKJIOCTh U BOTHYTOCTb.

6. 3yuuTh METOMKY MOCTPOCHUSI ACUMITOT K TpaduKy QyHKIIHH.

IIpakTn4yeckoe 3ansitue 12. PyGexxHblii KOHTPOJIb.

1. BrimonHeHHE KOMIBIOTEPHOTO TECTUPOBAHUS.

3aaHus VI MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
1. IToaroroButhcs o BceM TeMam Paszena 1 Kk KOHTpOJIBHOMY
KOMITBIOTEPHOMY TE€CTUPOBAHMUIO.

IIpakTuyeckue 3ausitus 13-14. HeonpeaeneHHblii HHTErpal

ILnan 3ansaTus:

1. ITonsiTE TIEPBOOOPA3HOIA.

2. OnpenenieHre HEONPEIECICHHOTO HHTErpaa.

3. CBolicTBa HEONPEICIIEHHOTO UHTErpala.

4. OcHOBHBIE (HOPMYJIIBI UHTETPUPOBAHU.

5. MeToapl WHTErpupOBaHUs (HEMOCPEICTBEHHOE WHTEIPUPOBAHUE, METOJ
nojBeAeHUST ToJ 3HaK auddepeHnHnana, METOA 3aMEHbl IEPEMEHHBIX,
MHTErPUPOBAHUE IO YACTSM).



6. MeTtoarKa MHTErpUPOBaHUs B KOMIIBIOTEPHOM MaTeMaTH4YECKON CHCTEME
MathCAD.

3aganus Ui MOATOTOBKH K NPAKTHYECKOMY 3aAHSATHIO:

Ucnonb3ys marepuanel jexkuuit 9 m 10, npaktuueckoro 3anHsatus 1 u
PEKOMEHAOBAHHYIO JINTEPATYPY:

1. laTh onpejesnieHne MOHATUS «IIEPBOOOpa3Has».

2. I3y4nTh OCHOBHBIE CBOMCTBA HEOIIPEAEIICHHBIX HHTETPAJIOB.

3. CocraBuUTh TaOIUILy UHTETPAJIOB AJIEMEHTAPHBIX (PYHKITUH.

4. I3y4nTh OCHOBHBIE METOJbl HMHTEIPUPOBAHUS: HEMOCPEICTBEHHOE
WHTETPUPOBAHUE, METOJ| MOJBECHUS 0] 3HaK nuddepeHimana, MeTol 3aMEeHbI
MIEPEMEHHBIX, UHTETPUPOBAHUE T10 YACTSIM.

5. OcBOUTh METOAMKY HaxXOXKJACHUS HEOINPEJCICHHbIX HHTETPaJoB B
cucrteMe kommbroTepHoit mateMatuku MathCAD Prime.

IpakTudeckue 3ausatus 15- 16. OnpeneneHHblil HHTETpa.

Ilnan 3aHsaTHA:

1. ®opmyna HeroroHa-JleliOnuna.

2. 'eOMEeTpUYECKU CMBICH ONPEAECIEHHOIO UHTErpara.

3. MeTonpl BeluMCIeHUs (MHTErPUPOBAHUS) ONPECIICHHBIX MHTETPAJIOB.

4. VccnenoBaHue OMPEAEIEHHOTO HHTErpana CpeACTBAMH KOMIIBIOTEPHOMN
cuctembl Mmarematrku Mathcad Prime.

6. [IpunoxxeHust OonpeaeIeHHOr0 NHTErpaa.

7. Beruucnenne miomanei ImioCKux (Uryp B JIEKapTOBOM W TOJISIPHOM
CHUCTEMax KOOpJWHAT.

8. Briuncnenue odbeMa Ted.

9. BrrunciieHre IMHBI JYTH IIOCKOW KPUBOM.

10. Beruucnenue niomaan MoBEpXHOCTH.

3aganus VI NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
Ucnonb3ysa marepuansl jgekiui 11 u 12, npaktudeckux 3anstuid 1, 12, 13 u
PEKOMEHAOBAHHYIO JINTEPATYPY:
1. BBISICHUTD T€OMETPUYECKHUI CMBICI ONPEIEIEHHOIO UHTETpaa.
2. YAcHUTh METOAMKY TpuMeHeHusi Qgopmynbl HbproroHa-JlelOnuna s
BBIYMCIICHHS OIIPENEIIEHHOTO HHTErpaa.
3. 3yunTh 0COOCHHOCTH MHTETPUPOBAHMS IO YaCTSIM ISl ONPEIEIEHHOrO
UHTEerpasa.
4. CoctaBUTh NOJ0OPKY (hOPMYJT AJI BBIYUCIICHHUS:
— IUIOWIAAEH U JUTUH YT IUIOCKUX QUryp;
— 00BEMOB U TUIOLIAAEH MOBEPXHOCTH TEJ BPAILCHHMS.
5. OcBOUTh METOJMKY HAXO0XJIEHUS OIPEICICHHBIX UHTErPajoB B CHCTEME
KoMIbloTepHOM MaTeMaTtuk MathCAD.



IIpakTuyeckue 3anarus 17-18. [luddepenimansupie ypaBHEHUS

Ilian 3ansaTus:

1. OcHOBHBIE MOHATUS B TeopuH AU PepeHInanbHbIX YPAaBHEHU NEPBOro
nopsnka. arerpan nud@epeHunanbHoro ypaBHeHusI.

2. Hauvanbenbie ycnoBus. 3agada Komm.

3.Pemienre 0ObIKHOBEHHBIX AU(PhEepeHIIMATbHBIX YPABHEHHI

4. Tunet  guddepeHUanbHbBIX  ypaBHEHUU lI-ro  mopsaka  (c
pa3feNAIONMMUCA  TEPEMEHHBIMU,  OJHOPOJIHBIE, JIMHEWHBbIE, B  TMOJHBIX
muddepeHimanax U METOAbl X PELICHUs).

5. lMpunoxenune nuddepeHInaIbHbBIX YPAaBHEHUN K PEIICHUIO 3a/1a4.

3aganus VI OATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
Hcnonb3ysa maTepuainsl nekuuid 13, 14 1 pekOMEHA0BaHHYIO JTUTEPATYPY:
1. U3yuynuTh OCHOBHBIE MOHATHA TEOpUU AUPPEepeHIUANTBHBIX YpPaBHEHUN
IIEPBOTO MOPSJIKA.
2. U3yunts Meroabl pemieHus aud@epeHunanbHbIX  ypaBHEHUM 1-ro
MOPSAKA CIEAYIOIINX TUIIOB:
— C pa3eAOIMMUCA IEPEMEHHBIMU;
— JTUHEHHBIC;
— B MOJHBIX JTuddepeHnnanax.

IIpakTunyeckoe 3ausitust 19. PyGexHbIii KOHTPOJIb.

1. Brimonnenue KOMIIBIOTCPHOI'O TCCTHUPOBAHU].

3aganus VIS OATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
1. ITogroroBuThCS 1O BCceM TemaM Pazziena 2 K KOHTPOJIbHOMY
KOMITBIOTEPHOMY TECTHPOBAHUIO.

IpakTuyeckoe 3ansaTue 20 - 21. D1eMEHTH MATPUYHOTO UCUUCIICHHUS.

Ilnan 3aHsaTHA:

1. JledictBua Haa MaTpULAMU: CJOXKEHUE, YMHOXEHHE Ha YHCIO,
MPOU3BEICHUE MATPHIL.

2. DieMeHTapHbIe MpeoOpa3oBaHUsl MATPHUII.

3. Onpenenurenn U UX CBOMCTRBA.

4. PaHr MaTpUIbI.

5. O06paieHrue MaTpuil.

6. Martpuunsie anredpanyeckue npeoOpa3zoBaHus METOJaMHU
KOMIIBIOTEpHOU MaTemMaTnuyeckoi cucteMbl MathCAD.

3aaHus I MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
HUcnonb3ysa wMarepuansl JeKOMM 15, mnpakTudyeckoro 3aHstas 1 wu
PEKOMEHAOBAHHYIO JINTEPATYPY:



1. U3yunTh OCHOBHBIE OA30BbIE MOHATHS TEOPUU MATPHIL.

2. 3yunTh METOOUKY BBIYMCIICHHUS ONPEAEIUTENEN MATPHLL.

3. U3yuuTh npaBuiia, CI0KEHHUS, IEPEMHOKEHUS, OOpallleHHUs] MATPULL.

4. N3yuuTh criocoObl ONpeAesIeHNs paHra MaTpPHULIbI.

5. CocTaBUTh NEPEUYEHb NMPOLEAYP CHUCTEMBI KOMIIBIOTEPHOM MAaTEMATHKH
MathCAD, opreHTHpOBaHHbBIX Ha pabOTy C MaTPUILIAMH.

IpakTuueckoe 3ansTue 22-23. CUCTEMBbI JIMHEHHBIX allreOpandecKux
YpaBHECHUI

IliaH 3ausaTHA:

1. Pemienue cucreM JIMHEMHBIX ypaBHEHH MeToAoM [aycca.

2. Pemienue cucteM JIMHENHBIX ypaBHEHU MeTogoM Kpamepa.

3. Pemenue cucteM TMHEWHBIX YPABHEHU METOJIOM OOPAaTHON MaTPHIIHI.

4. Pemenue cucTeM JMHEHWHBIX YPAaBHEHUU CPEIACTBAMM KOMIIBIOTEPHOMN
Marematudeckoi cuctembl MathCAD Prime/

3aaHus IS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Ucnonb3ys wMarepuansl JieKUuM 16, mnOpakTHdyeckoro 3aHsatus 1 wu
PEKOMEHAOBAHHYIO JINTEPATYPY:

1. U3yunuTh OCHOBHBIEC MOHSATUS TEOPUU JTUHEHUHBIX YPABHCHUH.

2. YACHUTDh MPU3HAKK COBMECTHOCTH CHUCTEMBI JTUHEHHBIX allreOpanyecKux
YPaBHCHUU.

3. U3yunTh METOJMKY PEIICHUS CUCTEM JIMHEWHBIX YPAaBHEHUN METOJIaMU
I'aycca u Kpamepa.

4. I3yunTh METOAUKY OTHICKAHUS PEIICHUN CUCTEM JIMHEHHBIX ypPaBHEHHS
MATPUYHBIM METOJIOM.

5. CocTaBUTh IEpedyeHb NPOLEIYp CHCTEMBl KOMIIBIOTEPHOW MaTe€MaTHUKH
MathCAD Prime npuMeHsieMbIX 1Jisl PEIICHUs CUCTEM JIMHEHHBIX YPaBHEHUM.

IIpakTn4yeckoe 3ansitue 24. PyOexxHblil KOHTPOJIb.

1. BemmonHeHue KOMIIBIOTCPHOI'O TCCTUPOBAHM.

3ajaHus Ui MOATOTOBKH K MPAKTHYECKOMY 3aHSATHIO:
1. IToaroroBuThes 1Mo Bcem TeMaMm Pazniena 3 Kk KOHTPOIBLHOMY
KOMITBIOTEPHOMY T€CTUPOBAHMIO.

3aganusi 1JI MOATOTOBKH K NPAKTHYECKOMY 3aHSATHIO:

2. TloarotoButhcs 1Mo BceM TeMaMm Pazzena 1 Kk KOHTpOJIbHOMY
KOMITbIOTEPHOMY TECTHPOBAHUIO.

2.4. CamocrosiTesibHAs padoTa

OCHOBHBIE BU/IbI CAMOCTOSATENBHON paOOTHI:
1. IloaroroBka K JIEKIHUSAM U NPAKTUYECKUM 3AHITHIM



2. Pabota ¢ KOHCTIEKTOM W/WJIM MPE3EHTAINEH JICKIUH.

3. CamocrodTenbHOE U YIiIyOJeHHOE U3ydeHne y4eOHOro MaTepuaa o
PEKOMEHIOBaHHBIM yUEOHBIM MOCOOHSIM U3 TIEPEUHSI TUTEPATYPhl TAHHON
IPOrPaMMBI.

4. BeneHue OMOPHOTO KOHCIIEKTA M0 H3y4aeMOM TeMe B TETPAAH IS
MPAKTHYECKUX 3aHSATHH.

5. BrbInonHeHHe NPAKTUYECKHX 33/1aHUH, HE PEIICHHBIX 00YYaromuMcs BO
BpeMs ayIMTOPHOTO BPEMEHH.

6. BrinonHeHne JOMAalIHUX pacueTHO-rpadUuecKuX 3a1aHui nepes
NPAKTUYECKUMHU 3aHITUSAMHU B TETPAJIH.

7. BbINoIHEHHE TOMAIIHUX U JOMOJHUTENbHBIX 3a/IaHUM, HAIIPaBJICHHbBIX Ha
U3y4EHUE U OBJIJICHUE Pa3IMUYHBIMU CIIOCOOAMU PEIICHUS TPAKTUUECKUX 3aJJaHUM
C MCMOJIb30BAHUEM PA3JINYHBIX ONEPALMOHHBIX CXEM MAaTEMaTHYECKUX METOJ/IOB
pELICHHUS.

8. BblIIOIHEHNE 3aJaHMI, IOCTABJIEHHBIX HA JIEKLIUU WIH HA IPAKTHYECKOM
3aHATUU B (hopMe POOIEMHOM 3a1aul («KeHC-CTain).

9. OcBoeHHE (PYHKIIMOHATBHBIX BO3MOKHOCTEN MPUKIAJIHBIX IPOTPaMM
CHEUaTbHOIO MAaTEMaTUYECKOT0 Ha3HAYEHUS JJI aHAJTUTUYECKOTO U
rpapuecKoro peneHuss MaTeMaTUYECKUX 3a]1a4 U 3aJaHH.

10. Tekyiue KOHCYJIBTALMH 110 TEMaM AUCIUIUIMHBI.

11.IToaroroBka K TECTUPOBAHUIO 11O pazzesnaM (MOAYJSAM) AUCLUILIUHBI.

12.IToarotoBka K 3K3aMeHy.

Moaeib (0CO0EHHOCTH) CaMOCTOSITEJIbHOW PadoThl MO OTAEJIbHBIM
pa3aesnaM M TeMaM JUCIHUILINHbI

Jucrunmaa «Matematuka u uHbopmaruka. Yacts 1» oTinndaercs O4eHb
3HAQUUTEIIbHOM  MPAKTUYECKOW  HAMPABJICHHOCTbIO, YTO  MPOSIBIAETCS B
HEOOXOJUMOCTH peali3allud B Y4eOHOM Tpolecce TpeX TMOAXOI0B K
CaMOCTOSITETILHOM padoTe.

1.IlepBbIii MOAXOM - OpraHU3ALMS CAMOCTOATEIBLHON pabOThl 00YUaIOIIUXCS
1o GOPMUPOBAHUIO 3HAHUI MOHATUUHO-TEPMUHOJOTHUECKOTO U OMEPAIMOHHOTO
ammapara OCHOBHBIX pa3/ieJIoB MaTEMaTHKHA, YMEHHH U BJIQJICHUH UM C
OpUEHTaIlMe Ha WHIAUBUIYAIbHO-TUYHOCTHBIN TapaHTUPOBAHHBIA pe3ysbTaT B
30HE BO3MOXKHOTO Pa3BUTHS 00YyUaIOIIErocs, HO He HIKe 0a30BOT0 YPOBHSI.

2. Bropoii mnomxom — opraHuzalMs CamMOCTOSATEIBLHOM paboThl MpHU
OBJIAJICHUH COBPEMEHHBIMU TEXHOJOTHUSAMH MPOQPECCHOHATLHON MaTeMaTH4YeCKOM
cpenbl MatCad Prime, T.e. mpukiaaHasi HAMPaBIEHHOCTb.

3. Tpetnii noaxo — NPUBUTHE YMEHUN W HABBIKOB BBIMOJIHEHHUSI OCHOBHOTO
BUJIa TIO3HABATEIHPHOW JEATEIHOCTH — CaMOOOYyYeHHS, CaMOpPa3BUTUS BO
BHEAYJIUTOPHOE BPEMS, OPUECHTUPOBAHHOTO HA WHAWUBUYATbHO-JIMYHOCTHBIN
rapaHTUPOBAHHBIN pe3ynbTaT (HOPMUPOBAHUS MATEMATHUYECKON KYJIbTYphl MpHU
MAPTHEPCKOM B3aUMO/ICVICTBUU C MPEIOIABATEIIEM.



B pesynbrare nzydeHust TeMbl y 00ydaromerocss JO0HKHO CHOpMHUPOBATHCS
NPEACTABICHUE O COAEP)KAHWUU, CTPYKTYpe M TMOPSAAKE H3YyYECHHs JMCLMILIMHBI
«Maremaruka u uapopmaruka. Hacte 1».

OOyuaromuecss JOJDKHBI SCHO TPEACTaBISATh METOAMKY MOATOTOBKH K
JIEKIIMOHHBIM M MPAKTUYECKUM 3aHATHUSM; COAEpP)KaHHUE TEKYLIEro, pyoeXHOro u
MIPOMEKYTOUHOT'O KOHTPOJISl; KPUTEPUU OLICHUBAHUS MX Y4eOHOM JEsITeNIbHOCTH,
bopMBl U CpPOKM OTYETHOCTH; MpaBWiia pabOThl B KOMIBIOTEPHBIX KJlaccax,
0COOEHHOCTH OpPTraHU3aIu JOCTYyIa K CETEBBIM pecypcam.

Ocoboe BHMMAaHME CJEAyeT YJCJIUTh HA3HAYEHUID U OCHOBHBIM
BO3MOYKHOCTSIM CHCTeMbl KommbloTepHoil maremarnku MathCad Prime. Cnenyer
MOHMMATh, YTO OT TJIyOMHBI YCBOCHHS JAHHOIO y4eOHOro MaTepuaia 3aBUCUT
3¢ (HEKTUBHOCTH paObOTHI 10 U3YyUYEHUIO TEM TUCHUIUIMHBI.

JInsi  KauecTBEHHOTO  OCBOEHHME TEM  JUCUUIUIMHBI  PEKOMEHIYETCS
YIIyOJIEHHOE U3yYEHHE CIAEAYIOIINX BOIIPOCOB:

1. ConocraBneHune s3bIka TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH.

2. V3ydeHne akCMOM M TOKJIECTBA aJIreOpbl JIOTHKHU.

3. N3yueHune OCHOBHBIX BHJIOB HEONPEIEICHHOCTEW NpenenoB (PyHKIUN

CJIO’KHOTO BUJA.

4. VI3ydyeHue METOJ0B PACKPBITUSI HEOPEIEICHHOCTEN CI0KHBIX (PYHKIUH.
Omnpenenenue cnydaeB 3G HEKTUBHOCTH MTPUMEHEHUS paBuiia Jlonurans
JUTSI BBIYMCIICHUS TIPEJIETIOB CIIOKHOM (PYHKITUU.

6. IlonaTtre OECKOHEYHO MabIX MU OCCKOHEYHO OOJBIIUX BEIWYUH M UX
3HAYEHUE B MATEMATHYECKOM aHAJIU3E.

7. Amnanus ompenenenus npeaena Gyuaknun mo Komm u mo I'eitne.

[Tpo6iems! pa3priBoB pyHKIIMK. HempepbIBHOCTh (PYHKIIHH.

9. 3nauenne TteopeMbl Kponekepa — Kanmemnmm qis pemeHuss CHCTEMBI
JMHENHBIX anredOpandyecKux ypaBHEHUN

e

*

MooenvHbvie 3a0anusi.

1. Mcnonb3yst OCHOBBI TEOPUH MHOXKECTB, PEIIUTE 3a/1auy:

Kaxnapiii u3 500 obyuaromuxcsi o0s3aH mocenmaTh XOTs Obl OJUH U3 TpeEX
CHEIKYpCOB: IO MaTeMaTuKe, Ou3Hec-TpaBy, TpakIaHCKOMY TipaBy. Tpu
cnienkypca mocemarT 10 denoBek, mo maremaTtuke u OusHec-mpaBy — 30, 1o
MaTeMaTHKe U TPaKJIaHCKOMY MpaBy — 25; CHEIKYPC TOJIbKO MO OU3HEC-TIPaBy —
80 uenoBek. M3BeCTHO Tak)Ke, UTO CHEUKYpPC MO MaTEMaTHKe MocemarT 345
YeJioBeK, Mo OmsHec-mpaBy —145, mo rpaxmanckomy mpaBy —100 dgenoBexk.
CkoJIbKO 00y4Yaromuxcs MOCEHIAl0T CHENKYPC TOJBKO MO TPAXKIAHCKOMY MpaBy?
CxoJibKO 00y4Yarommxcst MOCeIaoT ABa CrenKypca?

2. Iloctpouts B Mathcad B 0lHMX KOOPAMHATHBIX OCSIX rpapuKu (PyHKIUN
ylx)=In(x? u glx)=In(x). Tloka3aTb HECKOILKO BO3MOHBIX BapPHUAHTOB
dbopmatrpoBaHus rpaduka.



o x—=l
3. Breruuciure npeaci CI0KHOU q)YHKHI/II/I
x+1

4. ViccnenoBaTh HA HENPEPBIBHOCTh QYHKLIUIO — : 1-2x
5. Hanitu pemeHuss cucreMbl ypaBHeHUMM MeronoM [aycca, Meronom
Kpamepa, MarpuyHbiM METOAOM B TETPAJAd U C MPUMEHEHUEM CHUCTEMBI
KoMIbioTepHoH anredpsr MathCad.
X +2x, —x; =2
2x;, —3x, +2x; =

3x, +x,+x; =8

III. OHEHKA KAYECTBA OCBOEHUSA JUCHUIIJIMHBI (MOJAYJIS)
[Ipu 0CBOCHUM TUCUMIUIMHBI UCTIOIB3YIOTCS CIEIYIOIINE TUIbI OLICHOUYHBIX
CPEACTB, KOTOPbIE OTPaXEHBI B OLICHOUYHBIX MaTepuanax AUCIUILIUHBI (MOIYJIs):
BBICTpBIN TMCBMEHHBIN WM YCTHBIA OITPOC.
ITousTHIHBINA TUKTAHT.
[IpakTudeckue 3aganus JJIsl TEKYIETO KOHTPOJIS YCIIEBAaEMOCTH.
KoHTponbHBIE BONPOCHI W 3aJaHUsl I CAMOCTOSITEIbHOM PabOThI
o0OyyJaroIerocs.
KoMmmnbroTrepHoe TtectupoBaHue [isi pyOeKHOTO KOHTPOJIA MO pasjesiaM
(MO TISIM ) TA CLIUTUTHHBI.
Bormnpockl 1 npakTryecKue 3a1aHnus AJIs SK3aMEHa.
KoMmnbroTepHOE TECTHPOBAHUE TPOBOJAUTCS MO CIIECIYIOMIUM MOIYJISIM:
Moayns 1 — Pasmen 1. OcHoBanuss Maremaruku, Pazmen 2.
HuddepennmanbHOe HCUNCTICHUE
Mopyib 2 — Paznen 3. IHTerpanbHOE HCUNCIICHHUE.
Monyns 3 — Paznen 4. JIuneitnas anreOpa.
Texymas  arrecrammsi. OCyIIECTBIEHUE  IOCTOSIHHOIO  KOHTPOJIA
BBITIOJTHEHUS 3aJJaHUN 00YUYarOIIErocs 1 OLIEHKA Pe3yJIbTaToOB €ro paboThI.
[Ipu o1ieHKE BBITIOJIHEHHOTO 33JIaHUs YUUTHIBAKOTCS:
—  KayecTBO BBINOJHEHUS 3a/aHusl (HATMYKUE HECYIIECTBEHHBIX HEJ0UETOB,
CYILIECTBEHHBIX OLITHUOOK);
—  BpeMs BBINIOJIHEHUS 3a1aHUS;
—  CTENEHb CAMOCTOSITEIIbHOCTH BBIIIOJHEHHUS 3aJJaHNUS;
—  YMEHHE OLICHUTDH PE3yIbTaThl CBOCH PabOTHI U UCTIPABUTDH OIIMOKH.
®opmMbl py0e:kHOr0 KOHTPOJs (TIpU MOAYJIBHOW OpraHu3alui H3y4eHUs
JUCIIUTLIAHBI )
—  pEUIeHHWE KOHTPOJBHBIX 3a/Jad (KOHTPOJb HAa YPOBHE NOHUMAaHUS U
BIIAJICHUS ),
—  TECTHUpPOBaHHE (KOHTPOJIb HA YPOBHE 3HAHMS).



IIpomexyrounass arrecraums. Ui 1npoBeneHUS  NPOMEXKYTOYHOM
aTTeCTAllMM OLICHOYHbIE MaTepuaibl MPEACTABICHBI B (opmMe BONPOCOB IS
MOJATOTOBKHU K 3K3aMEHY, IPUMEPOB OUIIETOB.

3.1. OueHo4yHbIE CPeaCTBA ISl TEKYHIEro KOHTPOJIS yCIIeBaeMOCTH

MogeabHble NpPaKTHYeCKHEe 3aJaHUs s TeKyHero KOHTPOJIA
yCIIEeBAEMOCTH

Tema 1. Beenenue B quctmiuimHy (Mo/ysib). OCHOBBI TEOPHUU YHCE

1. Beraucnuth 3HaA4YCHHE APOOH

5
135 - —
6
— 56.199 = 56

2. Toctpouts rpadux dysximu y|x|=In(x| musa x € [1,6] ¢ marom paBabIM 1.
BriBecTr Ha dKpaH TaONHIBI 3HAYCHUH PAHKUPOBAHHOUN MEPEMEHHON U
COOTBETCTBYIOIIUX WM 3HA4YCHWM (PYHKIWHW. JIJIs BBIMOTHEHUS 3alaHUS
BOCMOJIB30BATHCSl CIEAYIOIIUM JUCTUHTOM.

y(x) = In(x)
x=1.6
X = y(x) =

1 0 2

2 0.693

3 1.099

4 1.386 v(x) 1

5 1.609

6 1.792

0
0 2 4 6
X
3amaua 3

IocTponts Tpadguk QyHKIMHK y|x|=Inx"2| ms x € [1,6] ¢ marom paBabM 0,5.
BoiBecT Ha 09KpaH TaOJIWIBI 3HAYEHUW PAHKUPOBAHHOW TEPEMEHHOW W
COOTBETCTBYIOIIMX UM 3HAYEHUH (PYHKIIHH.

Borancnuts 3HaueHne QyHKIUU B TOUKE X=7.

3agaua 4



TToCTPOUTH B OJHHX KOOPAMHATHBIX OCAX Tpaduké QyHKIHi y(x|=In(x2| 1
glx|=In(x|. Tloka3aTh HECKOJIHLKO BO3MOXHBIX BapHaHTOB (POPMATHPOBAHUS
rpaduka.

3agaua 5
1. IlepeBectu cpeactBamu cucteMbl MathCad Prime:

— U3 JECATUYHON CUCTEMBI CUMCIICHUSI B BOCBMEPUYHYIO uncia 756 u 239;
— U3 IECSITUYHOM CUCTEMBI CUYMCIIEHUS B IBOMYHYIO uncia 11 u 17.

2. BBIMOJIHAUTE IEHCTBHE: 1001001 — 2210022 .
3.YHucno 276 3anucaHo B JBEHAAUATEPUYHON cucteme cuuciieHus. Kak oHo
3aIUIIETCS B IECITEPUYHON CUCTEME CUUCIICHUS?
4. BBINOJIHATH OEHUCTBUS:
(2+:3)(3-12)

(3-i2)%.

b

(5+i2)+(3-i4)

Haittu Moy 1 apryMeHT pe3yibTrara.
Pesynprar npeacTtaBuTh B 1EKAPTOBOM U MOJISPHOU CUCTEME KOOPAUHAT

5. [IpencTaBuTh B TPHTOHOMETPHUUYECKON (DOPME KOMIUICKCHBIC YHCIa:
1—i3.
M
—3+i43.
b

Tema 2. OCHOBBI TEOPHUH MHOKECTB

b

y
&

Ha pmarpamme wu3o0paxkensl MHOXxectBa A, B, C. VYkaxure Ha 3TOM

JMarpamMMe clieIyIolue MHOYKECTBA:
1) AU (B NC ) .

2) (AUB)\(BN4)
3) ((AuC)mB)\C-

3agaua 2
3anucath GopMyily, IO KOTOPOH ITOCTPOCHO KaKJI0€ M3 MHOXECTB Ha

PHUCYHKE.



b [

Tema 3. @yHKIMH U UX NIPeAeJIbI

3agaua 1

HccnenoBath, Kak W3MEHUTCS TIOBEACHHE Tpaduka J(x) =sin(x) IS
CHEAYIOIINX CITYy4YaeB:

Y0 =f()+a,

Y =f(x=b),
Y =k f(x),
Y0 = f k)

Jlist 4ero mocTpouTh B OJHMX KOOPJAMHATHBIX OCSX IONApPHO Ipaduku

byHKUIUNA f(x) ¥ BUJIOM3MEHEHHOM (yHKIN (x) JUISl YKa3aHHBIX CIIYy4YaeB.
HccnenoBanus mpoBeCTH:
— Uil TPOU3BOJIBHBIX TOJIOKUTEIBHBIX W  OTPULATEIBbHBIX 3HAYCHUH
MOCTOSHHBIX BemmmanH @ u b;
— U TIONOXKHTETBHBIX M OTPUIATENBHBIX 3Ha4YeHHMH K  (paccMoTpers

ciyyau ‘k‘ <1, ‘k‘ >1, k= —1).
Crenath BBIBOJIBI O TTOBECHUY Tpaduka GyHKIIUA ITPU U3MECHEHHUH €€ BHIA.

3agaua 2
BbraucnnTh npeaens:
lim arctg(2x —1) _

>l 4x? -1

b

. x*-5x+6
lm— =

x—3 x—3
. X
sin? =

lim—4 =
x>0  x

Tema 4. IIpousBonnas u qudpepenuman pyHKuuu

3agauva 1
Hcnonb3ys onpeaeseHne Npou3BOIHOM, HAUTH MPOU3BOAHYIO PYHKIIUU



f(x)=2x"
3agaua 2
Boeruncnuts nuddepenunan GyHkuuu

y= ln(sin Jx )
3agaua 3
Boruucnuth npulInxeHHO

V101

3amaua 4
2

TocTponTs rpaduk KacatesHoi K rpaduky dyskmmm ¥ = ** =X g roukax
nepecedeHus ¢ ocbio OX.

Tema S. UcciienoBanne (pyHKImMn

3apava 1
Hcnonb3ys cucreMy kommbioTepHoi matematuku MathCAD, uccrnenoBaTth

(x)=2x*Inx

dyskmmo Y Ha Bo3pactanue u yOwiBaHue. [loctpouts rpadukx

byHKIUH.

3amaua 2
Hcnonp3ys cucreMy kommbioTepHOU MaTematuku MathCAD, uccrienoBaTth

y(x)zéf(xz _5)

GbyHKIUIO Ha MakcumMyM W MuHUMYM. I[loctpouTh rpaduk
byHKIUH.

3agaya 3

Ucnonb3yst cucremy kommbioTepHot Marematuku MathCAD, Haiitu

x+1
y(x) = x [_ 11]

HaumOOJIbLIEE U HAaUMEHbIIEE 3HAYEHUs (PYHKIUU €  Ha orpeskel” .
[TocTpouts rpaduk GyHKIMH.

3agaua 4

Hcnonb3ys cuctemy kommnbroTepHoit Mmarematuku MathCAD, uccnenoBath

(x)=4x> —2x*

TOYKM Meperuda, BHITYKIOCTh U BOTHYTOCTh (ByHKIUH
[Toctpouts rpaduk QyHKIHH.

3agaua S
Hcnonb3ys cucteMy kommbioTepHoi marematuku MathCAD, mocTtpouTh

rpaduK ¥ HAKJIOHHYIO aCUMITOTY K Trpaduky GyHKIIUN y(x) = arctgx + X



Tema 6. HeonpenesieHHbIM HHTErPAJ

3amaua 1
BoeluncnuTh HeonpeeaeHHbIE HHTErPaJIbL:

2) I(l - x6)dx,
5) jcos(Sx +5)dx

b

5) I(2x+1)2dx,

J'1+x2 dx

- X :
. jxexdx
&) j x cos(x)dx

Tema 7. OnpeneseHHbINA HHTETPAT

3amaua 1
BeIUuciInTh aHAJIUTHYECKU

4

J‘ dx

X

2)1Vx,
[
2

J

Y sin?(x)

cos(x)

x dx

3agaya 2
Haiitu miomaas Gurypsl, orpaHUdeHHOM JTUHUSMA

— 12 _ — 2 - .
y=xT-6 , y=-x"+5x-6 [TocTtpouTts rpaduku GyHKIU.
3agaya 3
[locTpouth TpaduK M BHIYUCIUTH IIMHY IyrH KPHBOH 2 =Insinx .
= . 2
1= 5 2 =5
3 1o 3,

3agaua 4



_ e 2
[ocTpouts rpadukn GyHKImHA ¥ ~ 2y y=2x-x"

Haiitn o0bem Tena, oOpa3oBaHHOTO BpaiieHHEeM BOKpYr ocu OX ¢urypsl,
OrpaHUYCHHOHN TpaduKkaMu STUX QYHKIUH.

Tema 8. Iu¢depeHnmanbHbie ypaBHEeHUs!

3agava 1
Haiitu obmee pemenue qudpepeHnnanbHOro ypaBHEHUS X
3amaua 2
. "+3y=e*

Haiitn o6mmee pemrenre quddepeHnansHoro ypapaenus ) Y :
3apava 3

xy' = A
Haiitn wactHoe pemenune mudepeHnnanTbHOTO ypaBHEHUS Inx g

X, =e I/Iyozll

Tema 9. JiieMeHTbI MATPUYHOT O MCYHCIICHUS

3agaua 1
3
A:(l 0 3] B=|1
Jst 22 1y 2 Haiitu A-B
3agaua 2
1 3 2
A=|2 1 5
BrIaucauTh onpeaeuTeN b MaTPHUILhI 1o 1 :
3agaya 3
1 3 0 2
A=0 1 1 2
2 6 0 4

Havitu panr maTpuiisl

3agaua 4



A=

—_ N =
S = W
— N

o A—l
Haiitu oOpaTHyto MaTpuiry JUISL MATPULIBI
Tema 10. Cucrembl JIMHEIHBIX AJIre0panyecKuX ypaBHEeHHI

3apava 1
Haittu pemienne cucrembl ypaBHEHUN

2x; —4x, +3x; =1
3x; —x,+5x; =2

meToaoM ["aycca.

3agaua 2
Haittu pemienne cucrembl ypaBHEHUN

X, +2x, +3x;=5
X, +3x,+4x, =6

meTonoM Kpamepa.

3agaua 3

Haittu pemenne cucrembl ypaBHEHUN.
X +2x, —x3=2
2x; =3x, +2x;=2
3x; +x,+x; =8

METO/I0M 00paTHOM MaTPHUIIbI

3.2. MOIleJIbeIe TECTDI IJIfl TEKYHIIECT0 KOHTPOJIA YCIIEBAEMOCTH

Texymmii KOHTPOJIb M0 pa3aeny 1 «OcHOBaHMS MATEMATHKH
1. laHO KOMILIEKCHOE YH CJI0

a=3-4i.

a| =

2. JlaHO KOMILJIEKCHOE YHCJI0
a=-3-4i.

3anuumTe 4Yucio:

Re(a)=;

Im(a)=

3. Yucao 10101 3anucano B IBOUYHOM CHCTEeMe CUMCJICHHUS.



3anumInTe YuCiIo B JECITUIHON CUCTEME CUMCIICHHS.

4. Yucuao 73 3anucaHo B JeCATHYHON cUCTeMe CUMCIeHHUs].

VYkaxute, Kak 3TO 4YuCIO OyAeT 3amucaH0 B BOCBMEPUYHON CHCTEME
CUMCJICHHS.

BriGepute oauH u3 6 BapuaHTOB OTBETA!

1) 111

2)76

3) 127

4) 256

5) 315

6) 82

5. 3akpanieHHoOe MHOKeCTBO ONMCHIBAETCH BbIPaKeHUEM

A B

1 (A/BJu(C/A]

2) (BuUC)/(ANB)

3) B/(BNC)/A)

4) (B/A)U(C/B]

5) (AUBNC)/(AUB]

Texymuii KOHTPOJb M0 pa3aeny 2 «ludpepeHnuanbHoe HCHUCTCHTE)

223

6. ®ynxuus ¥ (x)=3x" —x

UMEET MaKCUMYM B TOUKe X = ... (3alUIIUTE YUCITIO).
!

(i/; + 1 iz + 4) =
7. X X
BBI6€pI/ITe OJIH U3 4 BapUaHTOB OTBETA!

1 L0
)3\/7 3;
1

2)2\/7_2

1
x5 x .

b

)

X
L6
x3

6
3

"
>
A



3
PERa
8. Haiigure npenes GpyHKkumnu
. 8x?+4x-5
13334% ~3x+2

Bri6epurte oauH U3 5 BApUaHTOB OTBETA!
1) ¢e?

2)2

3)1/3

4) 1/16

5)2/5

Texkymnii KOHTPOJIb N0 pa3aeny 3 «AHTerpajbHOe HCUHMCICHHE)

9. OcHOBHOM 3a1a4eil HHTEIPAJBbHOI0 HCYHMCICHHUS SBJISIETCS 3a4a4a

1) oTbIcKaHMs IPOU3BOIHON (PYHKLNH IO €€ EPBOOOPA3HON;

2) BoccTaHOBJIEHUS (DYHKLHH IO €€ MPOU3BOAHOMN min quddepenunany;

3) oteickanue auddepeniana GyHKINU M0 €€ MPOU3BOIHOM.

10. IIpou3BoaHasi OT HeoOIpPeAeJEHHOT0 MHTErPaJia paBHA

1) noabIHTErpaIbHON PYHKINU;

2) NOABIHTErPATLHOMY BBIPAKEHUIO;

3) nuddepenirany noabIHTErpaTbHON (QYHKIINY;

4) mpou3BOAHOMN MOABIHTETPATLHOTO BHIPAKEHUS,

5) IpOM3BOIHOM TOBIHTETPATBLHON PYHKITUY.

11. Heonpene/ieHHbIM HHTETPAJIOM HEKOTOPOH (PYHKIIMU HA3BIBACTCS

1) mpousBoaHAs 3TON (HYHKIIMH IUTIOC KOHCTAHTA;

2) muddepennuan 3Toi GyHKINH,

3) COBOKYIHOCTb BCEX €€ NEPBOOOPA3HBIX;

4) COBOKYITHOCTb BCEX MPOU3BOAHBIX ITOW (PYHKIIMH.

12. BepHo M yTBep:kaeHHe ''onpeneseHHbIN HHTErpaj He 3aBHCUT OT
BbIOOpa nepBooOpasHoi''?

1) BepHO;

2) HEBEPHO.

13. ®@opmyJia MHTErPUPOBAHMS 110 YACTAM MMeeT BH/L

I)Iudv=u-v—_[udv;
” Iudv=u-v—_[vdu;
3) Iudv:u-v+_[vdu;
4)J.udv=_|.udv—u-v.



b
Jf@)dx=

14. a
BLI6CpI/ITe HECKOJIBKO U3 5 BapHaHTOB OTBCTA:
b
CID(X)\
@(x)\ +C.
cp(b) CD(a)
‘D(a) D(b).

5) CD(x)‘Z + C.

1—sin’ x
.[de:
15. 7 sin" x

) —ctgx+cosx+ C,
2) —cosx +sinx+C,

3) X~ arctgx + C

arcsm + arctg—— +
" s
—lcos(3x+5)+C
5 3 .
j dx

16, 0 V4 -’
43

1 6;

2)0;
——arctg —

3) 4 ;
T

4) 4;

1n‘3 +\/_‘

17 Haiitu miomans ¢urypsl, orpanudyeHHod ocer0 OX u rpapuxom
GyHkuumn

y(x)=x>—2x

npu ~ € [0;2] )

Bribepute oiuH U3 5 BapuaHTOB OTBETA:

1) 4/3;

2) 3/4;



3) 8/3;
4) 3/8;
5) 0.

18. Pemiennem ypaBHeHUs Y =X+ gpnseres
1) Ce" —x-1,
2) ()C + C)ex .

y:3+g
3) *
9w =C,
5) V= Cx,

6) v =Ce

19. Yka:kuTe BepHble paBeHCTBA
lim F(x)=0

1) X—>—00 .
lim F(x)=1

2) X—>0 ;
lim F(x)=1

3) X—>—00 ,
lim F(x)=0

4) xo» .

Texymuii KOHTPOJIb M0 pa3aeny 4 «/Iuneitnas aaredopa»

20. TpancnOHUPOBAHHOM MATpPHIleH HA3BIBAETCH MATPHIIA,
MOJIyYeHHAsl U3 JaHHOI B pe3yJibTaTe

b

Buvibepume ooun uz 4 sapuanmog omseema:

1) 3aMeHBI KaXKI0H €€ CTPOKU CTOJIOIOM C TEM K€ HOMEPOM.

2) YMHOEHHSI KaXKJI0l €€ CTPOKHU Ha CTOJI0EI] C TEM K€ HOMEPOM.
3) YMHOXEHHUS €€ Ha MaTpUIly OOpaTHYIO 3aJaHHO.

4) npou3BOJIBLHON NMEPECTAHOBKHU JIBYX JIFOOBIX €€ PAIOB.

21. ExMHn4Hass MaTpuua - 31o

Buvibepume ooun uz 5 eapuanmoe omseema:

1) kBagpaTHas MaTpuIila, Ha TJIABHOM IMAarOHAIN KOTOPOU CTOSAT €IMHUITBI

2) KBaJpaTHas MaTpuUlla, HA TJIABHOM AMAroOHaIN KOTOPOU CTOST €AMHUIIBL, a
BCE OCTAJIbHBIE AJIEMEHTHI paBHbI ()

3) Marpuiia, Ha TJIaBHOW JIMaroHaIM KOTOPOW CTOST €TUHUIIBI

4) kBasipaTHast MaTpPHUILA, BCE AJIEMEHTBI KOTOPOil paBHHI |

5) Matpu1a, Bce 3JIEMEHThI KOTOPOM paBHHI |

22. OnpeneanTeb He U3MEHUTCSA

Buibepume necrxonvko us 4 eapuanmos omseema:

1) ecnu CTpOKU 3aMEHUTH CTOJIOIAMHU U HA00OPOT



2) ecly K 3JIeMEHTaM Kakoro JIn0o psiia mpuOaBUTh COOTBETCTBYIOIINE
AJIEMEHTBI APAJLIENBHOIO PAJIa, YMHOKEHHBIE Ha JIF000€ YHCIIO
3) npu BBIYEPKMBAHUM HYJIEBOI CTPOKU
4) npu BbIYEPKUBAHUU CTPOKH, 3JIEMEHTHI KOTOPOU MPOMOPIIMOHATIbHBI
KakoM 1100 pyroi CTpoke
23. HaiiTu paHr MaTpuubl
13 412
A=|030 2
26 84

3anuwiume uucno:
rank=
24. HaiiTu pemieHue cucTeMbl yPaBHEHUH

2x, +x, +x;=3

X +x,+2x5 =5

3anuwmume wucno:
XI=
X2=
X3=

I11.3. Bonpocel ¥ NpakTHYeCKUE 3aJaHUA I IPOMEKYTOYHOH
aTTecTallMi yCIEeBAEMOCTH

Bonpocs! 11s 3k3ameHa

Pazoen 1. Ocnosanua mamemamuxu

l.IlpenMer u 3amaym  MaTeMaTHKH, €€ poiib B MpodecCHOHATbHON
NESATEIbHOCTH.

2.Ha3znauenue, (QyHKIIMOHAIbHBIE BO3MOXXHOCTH M TIOPSJIOK paboOThl ¢
cUCTeMOM koMmmbloTepHOU anreOpsl Mathcad Prime 3.0.

3.001mas xapakTEPUCTHKA YUCIOBBIX CHCTEM.

4.MHOX€eCTBO JEUCTBUTENBHBIX Uncell. ['eoMeTprueckoe npeacTaBiIeHuUE.

5.MHOXECTBO  KOMIUIEKCHBIX 4YWCE€I MW  ONEepalud HaJ  HUMHU.
['eomeTpudecKknii CMBICI KOMIUIEKCHOTO YHCIIA.

6.1lonstue mHoxectBa. OcHOBHBIE mOHATHS. Onepauuu — anredpbl
MHOKECTB.

Paznen 2. ludpPpepennuaibHoe HCUMCICHUE

7.Ilonstre pynkuuu. CriocoObl 3aanust QyHKIIHIA.

8.Ilonsitue obparHoit pynkumu. [IpousBogHas o6paTHON (yHKIIUH.

9.ITonsiTre cnoxkHOM GyHKIMH. [Ipon3BogHAs CITOXKHON HYyHKITMH



10.ITonsitue npenena ¢ynkuuu. Onpenenenue no Komu. OcHOBHBIE
IpaBuiia BBIYMCIEHUS PEIeoB QyHKIUMI.

11.11epBbIit 1 BTOPOI 3aMeUYaTEIbHbIC IPEIETIBI.

12.1Tonatre npousBogHON (yHKIMH. ['eomeTpuueckuii W Quanyeckui
CMBICJI TPOU3BOAHON (DYHKIIHMH.

13.dyuknust HenpepbiBHas B Touke W Ha oTpe3ke. Kinaccudukamms Touek
pPa3pbIBOB.

14. Iluddbepennupyemas  pynkuuss u ee guddepennuan. [lonstue
muddepennmana pynkuuu. ['eomerpudeckuit cmbica quddepennnana GyHKINM.

15.061mas cxem ucciaenoBaHust GQyHKIUN PU TOMOIIY TPOU3BOJHBIX.

16.UccnenoBanne (QyHKIUH Ha Bo3pacTaHue u yObiBaHuWe (GYHKIIUM.
HeoOxoaumbie U 1OCTATOYHBIE YCIOBHSL.

17.UccnenoBanue ¢GyHKIMN Ha MakCUMyM W MHUHMMyM. HeoOxomumbie u
JOCTaTOYHBIE YCIOBHS.

18.VccnenoBanue PyHKIMI HAa HAaUMEHbIIEE W HaWOOJbIIEEe 3HAUCHUS Ha
otpe3ke. HeoOxo1MMbIe U 1OCTaTOYHBIE YCIOBUSI.

19.UccnenoBanue GyHKUMA NpU MOMOIIM MPOU3BOJHBIX. TOYKHM meperuoa.
Heobxoanmbie U JOCTaTOYHBIE YCIOBHSL.

Paznen 3. UaTerpajibHoOe HCHUCIEHHE

20.Tlonatue HeompeneaeHHoro uHrerpana. llepBooOpasHas QyHKIUA.
I'eomeTpruuecknil CMBICIL.

21.CBoiicTBa HEONIPEAEIEHHOTO UHTETpaa.

22.0OcHOBHbIE METO/IbI VHTETPUPOBAHUSL: HEIOCPEICTBEHHOTO
WHTETPUPOBAHUS; ToABeAcHHMEM GyHKIMA Toa  3HaK  auddepeHnuana;
WHTErPUPOBAHUS TMOJCTAHOBKOM (3aMEHOM NEPEMEHHOW); MHTErPUPOBAHHUE I10
qacTsM.

23.0mpeneneHHplii  MHTErpall. ['eoMeTpUYeCKnii CMBICI ONPEACIECHHOTO
MHTErpaa.

24.®opmyna HerooTtoHa-JIelOHMIITA IS BBIYUCIACHUS — OMPEACICHHOTO
MHTErpana.

25.CBoiicTBa ONIPEAEICHHOTO UHTErpaa.

26.I'eoMeTpUUECKOE TPUIOKEHHUE ONPEAEIEHHOTO NHTErpana. Beruucnenue
TUIOMIACH U ITTMH YT MIOCKUX QUryp.

277.T'eomeTpHUuecKOe MPUIOKEHUE ONPEAECIICHHOIO MHTErpaia. Berancinenue
00BEMOB U TUIOIIA/ICH MTOBEPXHOCTEH TE BPAIICHHUS.

28.0OcHOBHBIC TTOHATHUS B Teopuu U PEpeHINATBHBIX YPAaBHEHUN TTEPBOTO
nopsiaka. Marerpan auddepeHnnanbHOro ypaBHEHUSI.

29.00mee u yacTHoe pemieHue AuQpQdepeHIuanbHbIX YpaBHEHUN.
HauaneHble ycnoBus. 3agada Komm.

Pa3znen 4. J/Inuneitnas anredpa

30.Marpuna. Buasl matpui. SnemMeHTapHble TpeoOpa3oBaHus MATPHULIBI.

31.2nemenTsl MaTpU4HOTrO HcyucieHus. ClI0KeHUe U YMHOKEHHE MAaTpHull,
MX CBOMCTBA.



32.0neMeHTbl MaTpu4HOro ucuncienus. Onpegenurenu Marpul. CrocoObl
BBIYUCJIEHUS ONPEAENUTENEN 2-ro U 3-T0 mopsiaka. YacTHBIM Cilydall TEOpEMBbI
Jlanutaca — pa3noxeHue onpeeauTeNs 0 CTPOKE UK CTOJIOLLY.

33.CpoiicTBa ompexpenutTenel wMarpul. MwuHOp M anredbpanyeckoe
JOTIOTHEHUE MaTPHUIL.

34.1lonstue panra marpuubl. CBOHCTBa paHra MaTpuilbl. AJTOPUTMBI
OIIPEECIICHHUS.

35.Cuctema nunelinbix anreOpamdeckux ypaBHeHuil (CJIAY). OcHoBHbIE
HOHSATHS.

36.00mmit moaxon k wucciuenoBanuto u pemenno CJIAY. Teopema
Kponekepa-Kanemnu (6e3 moka3arensCTB).

37.006partHas MaTpulla, €€ CBONCTBA, AITOPUTMbI BRIYUCIICHUS.

38.Pemenue cuctem JIMHEMHBIX YPaBHEHUN. MaTpU4HBIA METONI.

39.PeuieHne cuCTEM JIMHEWHBIX ypaBHEHUWA. MeToa NOCIEN0BaTEIbHOTO
HCKJIIOUEHUS HEeU3BECTHRIX (MeToj ["aycca).

40.Pemenne cucteM nuHEWHBIX ypaBHeHH. Meton Kpamepa. Teopema
Kpamepa.

KonTposbHbIe NpakTHUYeCKHe 33JaHNs K TPeTheMy BOIIPOCY
IK3AMEHAIIMOHHOT 0 OUJIeTA

IIpakTuyeckue 3aJaHus (AHATUTHYECKOE PellieHne)

1. I'paduueckoe oOo3HaueHue oOmacTe Ha PUCYHKE, 3aJaHHBIX
dhopmyitamu anredGpbl MHOKECTB.

2. 3anmcath ¢opmyiny anreOpbl MHOXECTB W aireOpbl JIOTUKH I10
rpadudeckoii tuarpamme Benna.

3. Beruucnuth npenen QyHKIHH.

4. Jloka3aTb TOXJECTBO, HUCIIONB3YS OIpeAelieHHe mnpenena (QyHKUUU 110
Komm.

5. Beruucnute npeaen Gpynkuuu. [Ipasuno Jlonurans.

6. Haiitu npou3BoaHy0 (PYHKIIMU, UCTIOJIB3YS ONPEIEICHUE MPOU3BOIHOM,
npasuia u Gopmyiibl AU hepeHIIUPOBAHMS.

7. HaiiTi mpou3BOIHYIO CIIOKHOM (QYyHKIIMH, 0OpaTHON (DYHKITUH.

8. Haiitn nuddepenunan QyHKIUN.

9. BpluncieHHEe HEONPEACIEHHBIX U ONPEIEICHHBIX HHTETPAJIOB METOIAMHU
HEIOCPEACTBEHHOIO MHTErPUPOBAHUSA, 3aMEHBI IIEPEMEHHOM, IOABEACHUEM I0J
3HaK AuddepeHImana, UHTErPUPOBAHUS 110 YACTSIM.

10. Haiitu obmiee pemenue JIY mepBoro mopsijaka.

11. Pemuts 3amauy Komm qyist 1Y nepBoro nopsaka.

12. BeINOMHUTD IEUCTBUSA (CTI0KEHUE, YMHOKEHHUE) C MATPUILIAMH.

13. HaliTu 0OpaTHyr0 MaTpHIly U BBIIOJHHUTH MPOBEPKY. JlemoHcTpaius
Pa3INYHBIX METOMIOB.



14. Beruncnuts  onpenenuTens MaTpuipl.  JleMoHcTpanus — pas3IMYHbBIX
METOJOB.

15. Onpenenuteh panr Matpuubl. JleMOHCTpaUs pa3InyHbIX METO/IOB.

16. Pemuth cucteMy ypaBHEHU MeToamMu: maTpuuHbiM, Kpamepa, ['aycca
(mocneaoBaTebHOTO UCKIIIOUEHHSI HEU3BECTHBIX ).

IpakTuyeckue 3axanus (BbIOAHSAIOTCSA B cucteMe MathCAD Prime)

[TocTpouTh KacarenbHyO K rpaduKy QyHKIIHH.

HccnenoBarh PyHKIMIO HAa BO3pacTaHue U yObIBaHUE.

HccnenoBarh PyHKIUIO HA MAKCUMYM U MUHUMYM.

Haiitn HauMeHbIIIee 1 HanOoJIbIlIee 3HAUCHUS (PYHKIIMA Ha OTpE3Ke.
HccnenoBath ToukH nepernda QyHKIUH.

Berauciute miomas miockoi (Gpurypel.

BbraucnauTs IIMHY AYTH IJI0CKOU (DUTYPBI.

Boruucnuth 00beM (TU10111a]1b TOBEPXHOCTH ) TEIa BpaICHUS.

HaiiTn 00paTHy10 MaTpHIly, paHT MaTpulbl. JeMOHCTpalus pa3iuuHbIX

PN B DD =

NS

METOJOB.
10. Pemnth cuCTEMY NTMHENHBIX YPABHEHUN MAaTPUYHBIM METOIOM.
11. Pewmnts cucTteMy JNMHENHBIX YpaBHEHUN MeTogoM Kpamepa.
12. Pemuth cuctemy JIMHEHHBIX ypaBHEHU MeToA0M ['aycca.

IV. YYEBHO-METOANYECKOE OBECIIEYEHHE

4.1. HopmaTuBHBIE aKThI U CyJ1e0HAS MPAKTUKA

1. Joxtpuna wuHbopmanuoHHon Oe3omacHocTH Poccuiickoit denepanum
(ytB. VYkazom Ilpesunmenta P® or 5 ngexabps 2016 r. Ne 646) // C3 PO.
12.12.2016 r. Ne 50. ct. 7074.

2. ®enepanbubiii 3akoH 0T 27.07.2006 No 149-03 «O06 wundopmaiumy,
MH(OPMAIMOHHBIX TEXHOJOTUAX U 0 3aumuTe uHpopmarum» // C3 PD. 2006. Ne 31
(1 9.). cT. 3448.

3. 3akoH P® ot 21 urons 1993 1. Ne 5485-1 «O rocymapcTBeHHOM TaitHe» //
C3 P®. 13 oktsa6ps 1997 1., Ne 41, ct. 4673.

4.2. OcHOBHAasI JIUTEPATYypa

1. HWndopmarnka ¥ MareMardka : Y4YeOHUK U MPAKTUKYM JJis BY30B /
T. M. bensieBa [u np.] ; mox penakimuerr B. J[. Dnbkuna. — 2-¢ u3fd., nepepad. u
nomn. — Mocksa : FOpaiit, 2022. — 402 c¢. — ISBN 978-5-534-10684-8. — URL:
https://www.urait.ru/bcode/490087 (mara ob6pamenus: 17.06.2022). — Pexum
noctyna : jokambHas cerb YHuBepcuteta mMmeHu O.E. Kyrapuna (MITOA). —
TeKCT : 3EKTPOHHBIN.

2. IlpaBoBas wuH(poOpMaTHKa : Y4YEOHUK U TMPAKTUKYM JJIS BY30B/ TOJ
penakuueit C. I'. UyOykoBoi. — 3-¢ u3z., nepepad. u nomn. — Mocksa : FOpaiir,



https://www.urait.ru/bcode/490087

2022. — 314 c. — ISBN 978-5-534-03900-9. - URL:
https://www.urait.ru/bcode/488822 (mata oOpamenus: 17.06.2022). — Pexum
ngoctyna : jJokanbHas cerb YHuBepcutera umenu O.E. Kyrapuna (MITOA). —
TeKCT : 27IEeKTPOHHBIN.

4.3. lonoiHUTEILHAS JJUTEPATYpa

1. HudopmaiioHHbIe TEXHOJOTUU B IOPUAMYECKON NEATEILHOCTH : YUEOHUK
W MpakTukyMm a1t By3oB / B. JI. OnbkuH [u ap.] ; nox penakiueit B. 1. DnpkuHa. —
2-e u3z., nepepad. u gomn. — Mocksa : FOpaiit, 2022. — 472 c¢. — ISBN 978-5-534-
12733-1. — URL: https://www.urait.ru/bcode/488701 (mara oOparieHus:
17.06.2022). — Pexxum poctymna : JokanbHas cetb YHuBepcuteta umenu O.E.
Kyraduna (MI'HOA). — TekcT : 3IeKTpOHHBIN.

2. Kamman, 1O. 4. Teopust BeposTHOCTEH, MaTeMaTHYeCKas CTATUCTUKA U
cinyuaiinble nponecchl : yueOnuk / Kanman FO.A. — Tomck : U3a-Bo Tomckoro
nosmrex. YH-ta, 2013. — 131 c. — ISBN 978-5-4387-0173-6. — URL:
https://znanium.com/catalog/product/673043 (mata oOpamenus: 17.06.2022). —
Pexxum noctynma : jokanbHas cethb YHuBepcutrera umenu O.E. Kyraduna
(MTI'FOA). — TekcT : 3JIeKTpOHHBIH.

3. Marematuka ¥ uHGOpPMATHKA : Y4YEOHUK M MPAKTUKYM MJIS CPEIHEro
npodeccuoHanbHoro obpazoanusi/ T. M. bensea [u ap.]; mox penakiuein
B. [I. OnbkuHa. — 2-e u3A., nepepad. u gomn. — Mocksa : FOpaiit, 2022. — 402 c. —
ISBN 978-5-534-10683-1. — URL: https://www.urait.ru/bcode/490088 (mara
obopamenusi: 17.06.2022). — Pexxum mocTyma : JIOKaidbHas CETh YHHUBEPCHUTETA
umenu O.E. Kyrapuna (MI'FOA). — TekcT : 351eKTpOHHBIH.

4. Ilucemennsi /J[. T. KoOHCHEKT neKIM 0O TEOPUU BEPOSATHOCTEH,
MaTEeMaTUYECKOM CTaTUCTUKE U ciaydaiHbM nporeccam / J[. T. IlucemenHsblil. — 4-
e u3n., uctp. — M. : Auipuc-nipecc, 2008. — 288 c. — ISBN 978-5-8112-3340-3. —
URL: https://megapro.msal.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=31704&idb=0
(mara oOpamenus: 17.06.2022). — Pexum pgocryna: @oHa OuOIHOTEKH
VYuusepcutera umenun O.E. Kyrapuna (MI'TOA), mng 3apeructpupoBaHHBIX
I0JIb30Barteie. — TEeKCT : HeMmoCpEeICTBEHHBIM.

4.4. IIporpammHoe obecriedyeHre v JJIEKTPOHHbIE PeCypPChl
1. http://www.msal.ru — caiit MI'TOA umenu O.E. Kytaduna.
2. http://www.consultant.ru — caiit komnanun «Koncymnprant Ilmtoc», on-
line Bepcus CIIC «Koncynbrantllmocy.
3. http://www.garant.ru — caliT kommanuu «I apanT.
4. http://www.kodeks.ru — caiit komnanuu «Koaekcy.
5. IOJIHOTEKCTOBbIE 0a3bl JAHHBIX * DJIEKTPOHHAS] OMOIMOTEYHAsl cUCcTEMA
«YHuBepcuteTcKas OUOIMOTEKA OHIIAWH))
6. DBC «DiektponHas 6udmuoreynas cucrema FOPANTY [DneKTpoHHBbIit
pecypc]: anexTponHast ouonuoreunas cuctemMa / OO0 «DIeKTpOHHOE
m3narenbctso JOPAUTY. — Pexum noctyma: https://biblio-online.ru/


https://megapro.msal.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=31704&idb=0
https://www.urait.ru/bcode/490088
https://znanium.com/catalog/product/673043
https://www.urait.ru/bcode/488701
https://www.urait.ru/bcode/488822

®7. DnextpoHHasa Ooubnmoteunas cucrema ZNANIUM.COM

V. MATEPUAJIBHO-TEXHUYECKOE U ITIPOI'PAMMHOE
OBECHEYEHHUE JUCHUIIJIMHBI (MOAVYJIA)

5.1. Ob0ecneyeHue 00pa30BaATEJIbHOI0 MPOLECCA HHBIMU OMOJINOTEYHO-
HH(OPMALMOHHBIMHU pecypcaMu
U cpeacTBaMHu olecnevyeHus 00pa3oBaTeJbHOI0 Mpouecca

OOyuaromuMcest ~ oOecrieunBaeTcs  A0CTyn  (yHaleHHBIM — JOCTYI) K
COBpPEMEHHBIM MPOGECcCHOHANBHBIM 0a3aM JaHHBIX W HUH(POPMAIMOHHBIM
CIpaBoYHBIM cucteMaM. I[lomHoTekcTOBass pabodas mporpamMma JHUCHUTLTAHBI
(Mmomyns) pasmemniena B [{udpoBoit HaydHO-00pa30BaTEIHLHON ¥ COIMAIBHON CETH
Vuusepcutera (manee - HHOCC), B cucreme KOTOpoW (DYHKIHMOHUPYIOT
«ONEKTPOHHBIE JUYHbIE KAaOMHETHl O00YyYarolerocs M Hay4HO-IEeAarornyeckoro
paboTHuKa». JlocTyn K MaTepuanaM BO3MOKEH Yepe3 BBEICHUE UHIUBUAYAIbHOTO
napons. [THOCC npennazHadyeHa st CO3/IaHUSl JIMYHOCTHO-OPUEHTHUPOBAHHOU
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHON Cpelibl, oOecrieunBaroieu
MH(OPMAIIMOHHOE  B3aUMOJICMCTBME BCEX YYAaCTHHUKOB  00Opa30BaTEIbLHOTO
npouecca Yuupepcutrera ummenu O.E. Kyrapuna (MI'TOA), B TOM uucie
MPENIOCTaBICHUE UM OOMIEJAOCTYMHOM M TEPCOHATU3UPOBAHHON CIPABOYHOM,
HAay4HOM, 00pa3oBaTeNbHOMN, COIMANIBHOW HH(POPMAIMU TOCPEICTBOM CEPBHUCOB,
(GYyHKIMOHUPYIONIMX HAa OCHOBE TMPUKIATHBIX HMHPOPMAIMOHHBIX  CHCTEM
VYuusepcutera umenu O.E. Kyrapuna (MI'FOA).

Kaxnaplii oOyuwaromuiics B TE€YeHUE BCEro Inepuoja oOydeHuss obecredyeH
WHIUBUIYAIbHBIM HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEYHBIM
cucteMaM (IJIEKTPOHHBIM OMONIMOTEKaM) M K 3JEKTPOHHOW HH(MOPMALMOHHO-
oOpazoBatenbHOl cpeae YuuBepcutera umeHu O.E. Kyrapuna (MIHOA).
[Tomumo »snextpoHHblx  Oubnnorek YHuBepcurera umeHu O.E. Kyraduna
(MI'FOA), oH obecrnieueH WHAUMBUTyAIbHBIM HEOTPAHUYEHHBIM JJOCTYIIOM KO BCEM
YAAJICHHBIM 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, 0a3aM JaHHBIX M CIPABOYHO-
MPaBOBBIM CUCTEMaM, MojakiIroYeHHbIM B YHuBepcutere uMmenu O.E. Kyraduna
(MI'FOA) ©Ha OCHOBaHHMM  JIMIICH3UOHHBIX  JOTOBOPOB, W  HMEIOIIHE
aJanTUPOBAHHBIE BEPCUU CAUTOB g OOYYaOIIMXCA C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBBS.

DONeKTpOHHO-OMOMMOTeUHasT  cucTemMa  (9JeKTpoHHas  OwbnmoTeka) U
AIEKTPOHHAA uH(pOpMaIMOHHO-00pa3oBaTeIbHas cpena 00ecrneunBaroT
BO3MOYKHOCTb OJTHOBpeMEHHOTr0 Aoctyna 100 mpoueHToB 00yyaromuxcs u3 100
TOYKH, B KOTOPOW MUMeEETCs AOCTYyN K MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON
cetn «MHTepHeT», Kak Ha TeppuTopuu YHuBepcurera umenun O.E. Kyraduna
(MI'FOA), Tak u BHe ee.

@OHJT INEKTPOHHBIX pecypcoB buOIMOTEKM BKIIOYAET  CIEIYIOLIUE

CIIpaBOYHO-IIPABOBBIC CHCTCMEI, 0a3ml JaHHBIX W 3JICKTPOHHBIC OMOJIMOTEUHEIC
CHCTCMBI:



5.1.1.CnipaBo4HO-NIpaBOBbIE CHCTEMBbI:

INC «KoHTHHEHT)»

http://continent-
online.com

CTOPOHHSIS

000
WHTErpaliu
TOrOBOPBI:
- Ne 18032020 ot 20.03.2018 1.

c 20.03.2018 r. mo 19.03.2019 r.;

- Ne 19012120 ot 20.03.2019 1.

c 20.03.2019 r. mo 19.03.2020 r.;

- Ne 20040220 ot 02.03.2020 . ¢
20.03.2020 r. mo 19.03.2021 r.

- Ne21021512 ot 16.03.2021 r. ¢
20.03.2021 r. mo 19.03.2022 r.

- Ne 22021712 ot 09.03.2022 1. ¢
20.03 2022r. mo 19.03.2023 r.;

- Ne 23020811 ot 06.03.2023 1. ¢
20.03.2023 r. mo 19.03.2024 r.

«ATEHTCTBO  MPaBOBOU
«KOHTHUHEHTY,

CIIC
‘lAcademics

Westlaw|

https://uk.westlaw.com

CTOPOHHSS

dunmran AKIMOHEPHOTO OOIIECTBA|
«Tomcon  Peiitep  (Mapketc)
[Opont CA», 10roBopsI:

- Ne 2TR/2019 ot 24.12.2018 1.

c 01.01.2019 r. mo 31.12.2019 r;;

- NeRU03358/19 ot 11.12.2019 1.,
c 01.01.2020 r. mo 31.12.2020 r;

- Ne Bb-6/2021 ot 06.11.2020 1.
01.01.2021 r. mo 31.12.2021 r.;

- Ne OP-5/2022 or 27.10.2021 r.,
nepuoa noctyna ¢ 01.01.2022 r.
mo 31.12.2022 r.;

- Ne 32211783551 ot 16.11.2022 .
c 01.01.2023 r. mo 31.12.2023 1.

.[Koncynwrantllitoc

cTopoHHs |http:/www.consultant.ru

OTKpbITas JTUTEH3US TS
00pa3oBaTeNbHBIX OPraHU3AIIHMA

https://www.garant.ru

.[l'apant

CTOPOHHSIS

OTKpI)ITaH JINTCH3UA JJIA

00pa3oBaTeNbHBIX OPraHU3AIIHIA

5.1.2. IlpodeccuonabHbie 0a3bl JAHHbIX:

'Web of Science

CTOPOHHSA

https://

apps.webofknowledge.c

OI'BY
«l'ocynapcTBeHHas

om

MyOIMYHAs HAYIHO-
TeXHHYecKass OnbImoTexa
Poccumy,
CyOHIICH3NOHHBIE
ITOTOBOPBI:

- Ne WOS/668 ot
02.04.2018 r.;

- Noe WOS/349 ot




05.09.2019 r.;

OI'BY «Poccuitckuit
dhoHa pyHIaMEHTATLHBIX
uccienoBanuiny (PODN),
CyOJIHIIEH3NOHHBIE
ITOTOBOPBI:

- No 20-1566-06235 ot
22.09.2020 T.;

- No 21-1706-06235 ot
14.07.2021 r.

DI'bY
«["ocynapcTBeHHas
TyOIM4Hasl Hay4HO-
TEXHUYECKass OMOIMOTEKA
Poccuny,
CyOJIUIIEH3NOHHBIC
TOTOBOPBI:

- Ne SCOPUS/668 ot 09
stHBaps 2018 r.;

https:
Scopus CTOPOHHSIS ﬁconuscom - Ne SCOPUS/349 ot 09
okTs10ps 2019 1.5
OI'BY «Poccuiickuii
donx hyHITaMEHTATBHBIX
ccnenoanuiny (PODU),
CyOJIUIIEH3NOHHBIE
ITOTOBOPBI:
- Ne 20-1573-06235 ot
22.09.2020 r.;
- No 21-1702-06235 ot
14.07.2021 r.
Koymeknuun 000 «[ITHN HOUKOH»,
[TOJTHOTEKCTOBBIX htt:// orosop No
PICKTPOHHBIX  KHHT oD 03731110819000006 ot
MH()OPMAITMOHHOTO CTOPOHILIL web.a.ebscohost.com 18.06.2019 r. 6eccpouno
pecypca EBSCOHost
b/ eBook Collection
DI'BY «Poccuiickas
roCyIapCTBCHHAS
https://rusneb.ru OubmmoTEKay,
HauunonanbHas morosop Ne
PIICKTPOHHAS CTOPOHHSIS 101/H2b/4615 ot
oubnnorexa (HOB) 01.08.2018 r.
c 01.08.2018 mo
31.07.2023r.
(6€3BO3ME3THBII )
[Ipe3umeHTcKas CTOPOHHSS https:/www.prlib.ru  |@I'BY «lIpe3unentckas
O0uOIMOTEKa HMMEHU oubirorexka umenu b. H.
b.H. Ensnnna Enpnuna, CoramneHue o

coTpynauuectBe Ne 23 ot




24.12.2010 r., 6eccpoyHo

eLIBRARY.RU

HOBb

CTOPOHHSA

http://elibrary.ru

OO0 «PYHEDB»,
TOTOBOPBI:

- Ne SU-13-03/2019-1 ot
27.03.2019 1.

c 01.04.2019 r. mo
31.03.2020 r.;

- Ne O5P-1/2020 ot
17.04.2020T. c
17.04.2020 r. mo
16.04.2021 r,;

- Ne O5P-2/2021 ot
25.03.2021 r. ¢ 25.2021
r. mo 24.03.2022 r.;

- Ne BP-3/2022 ot
04.03.2022 1. ¢
09.03.2022 1. o
09.03.2023 r.;

- Ne SU-1494/2023 ot
22.03.2023 . ¢
27.03.2023 r. mo
26.03.2024 t.

Legal Source

CTOPOHHSIS

http://web.a.ebscoho

000 «IITH1 HOMKOH»,
TOTOBOPBI:
- No 414-EBSC0/2020 ot

st.com

29.11.2019 ., ¢
01.01.2020 r. mo
31.12.2020 r.;

Ne DB-5/2021 ot
02.11.2020 1. ¢
01.01.2021 r. mo
31.12.2021 r.;

- Ne ODP-2/2022 ot
01.10.2021 1., ¢
01.01.2022 r. 1o
31.12.2022 1.;

- Ne 414- EBSCO/23 ot
21.10.2022r. ¢
01.01.2023 r. mo
31.12.2023 1.

JIutPec: bubanoreka

CTOPOHHSIS

http://biblio.litres.ru

OO0 «JIntPecy,
TOTOBOPBI:

- Ne 290120/b-1-76 ot
12.03.2020T. c
12.03.2020 r. o
11.03.2021 r,;

- Ne 160221/B-1-157 ot
12.03.2021r. ¢

12.03.2021 r. o




11.03.2022 r.;

- Ne OP-6/2022 ot
18.03.2022r. ¢
18.03.2022 r. mo
17.03.2023 r.;

- Ne 130223/B-1-136 ot
02.03.2023 1. ¢
18.03.2023 r. mo
17.03.2024 r.

5.1.3.2J1eKTPOHHO-0MO/INOTEeYHbIE CUCTEMBbI:

ObC
ZNANIUM.COM

CTOPOHHSIS

http://znanium.com

000 «Hayu4no-
31aTEIIbCKUM LICHTP
SHAHUYM)», noroBopsl:
- Ne 3489 Oc ot
14.12.2018 1.

c 01.01.2019 r. mo
31.12.2019 r.;

- Ne 3/2019306¢ ot
29.11.2019r. ¢
01.01.2020 . mo
31.12.2020 r.;

- Ne 3/2021 30c¢ ot
02.11.2020T. ¢
01.01.2021 r. o
31.12.2021 r.;

- Ne 1/202250c¢ ot
01.10.2021r.c¢c
01.01.2022 r. o
31.12.2022 r.;

- Ne 32211747575356¢ ot
07.10.2022 1. ¢
01.01.2023 r. o
31.12.2023 1.

OBbC Book.ru

CTOPOHHSAA

http://book.ru

000 «KuoPyc meaunay,
TOTOBOPBI:

- No 18494735 ot
17.12.2018 r.

c 01.01.2019 r. mo
31.12.2019 r,;

- Ne 5B-2/2019 ot
29.11.2019r. ¢
01.01.2020 . o
31.12.2020 r.

- Ne 5B6-4/2021 ot
02.11.2020T. ¢

01.01.2021 r. o




31.12.2021 r.;

- Ne ODP-4/2022 ot
01.10.2021 1. ¢
01.01.2022 r. 1o
31.12.2022 1.;

- Ne 32211783653 ot
21.10.2022 1. ¢
01.01.2023 r. mo
31.12.2023 1.

BU3 PI'b
(BupTtyanbHbIit
qUTATBHBIN 3a7]
Pocculickoin
FOCYIapCTBEHHOM
OHOIMOTEKN)

CTOPOHHSIS

https://search.rsl.ru/

DI'BY «Poccuiickas
rOCy/IapCTBCHHAS
OnOIMOTEKa», TOroBOp Ne
32312116538 ot
14.02.2023 1. ¢
02.03.2023 . mo
01.03.2024 1.

ObC FOpaiit

CTOPOHHSAA

http://www.biblio-

online.ru

000 «2nekTpoHHOE
3naTenbcTBO KOpaiTy,
TOTOBOPBI:

-Ne O5B-1/2019 ot
01.04.2019 .

c 01.04.2019 r. mo
31.03.2020 r.;

- Ne 5B-1/2020 ot
01.04.2020T. c
01.04.2020 1. o
31.03.2021 1.

- Ne OP-1/2021 ot
23.03.2021r. ¢
03.04.2021 1. o
02.04.2022 r.;

- Ne OP-7/2022 ot
09.03.2022 1. ¢c
03.04.2022 1o
02.04.2023 r.;

-Ne 32312233331 ot
29.03.2023 . ¢
03.04.2023 . o
02.04.2024 t.

ObC
«FOcTunadopm»

CTOPOHHSIS

https://elknigi.ru/

000 «fOpuanueckuii
oM «HOcturabopM»,
morosop Ne OP-1/2023 or
30.03.2023 1. ¢
05.04.2023 r. mo
04.04.2024 .

OBbC IIpocnekt

CTOPOHHSIS

http://ebs.prospekt.org

00O «IIpocnekr»,
ITOTOBOPBI:

-Ne OB-1/2019 ot
03.07.2019 . ¢




03.07.2019 . 1o
02.07.2020 1;

- Ne ©5B-2/2020 ot
03.07.2020T. c
03.07.2020 . 10
02.03.2021 r.;

- Ne OP-3/2021 ot
21.06.2021

c 03.07.2021 r. mo
02.07.2022 r.;

- 32211498857 ot
24.06.2022 . ¢
03.07.2022 . 10
02.07.2023 T.

VYuupepcuter umenu O.E. Kyrapuna (MI'FOA) obGecrnieueH HEOOXOAUMBIM
KOMILJIEKTOM JIMIIEH3UOHHOTO MPOrPaMMHOr0 OOECHEYEeHHs, COCTaB KOTOPOTro
MOJJIEKUT €KETOJAHOMY OOHOBJIEHUIO.

5.3. [lepeyennb nporpammuoro odecnedenus (I10), ycraHoBJIeHHOT 0
HA KOMIIbIOTEPAX, 3aeliCTBOBAHHBLIX B 00Pa30BaTEeILHOM NpoLecce
Mo JUCHUIINHE (MOXYJIIO)

Bce ayautopum, 3aneiicTBOBaHHBIE B 0O0Opa3oBaTEIHHOM MPOIECCE IO
peanu3aiuu JUCHUILTMHGI (MOAYJIs), OCHAIIEHBI ciienyromum [10:

Ne Omnucanne 11O HaumenoBanue I10, Bun
NporpaMMHas cpeza, JIMLEH3UPOBAHUS
CYBA
110, ycTanaB/mBaeMoe Ha pad04YyI0 CTAHIHNIO
1} Onepanmonnas cucrema Windows 7 JlumeHsust
Windows 10 JInuensusa

ITo noroBopam:

Ne 32009118468 ot 01.06.2020 r.
Ne 31907826970 ot 27.05.2019 r.
Ne 31806485253 o1 20.06.2018 r.
Ne31705236597 ot 28.07.2017 r.
Ne31604279221 ot 12.12.2016 1.

4. | AHTHBUpYCHAs 3alIUTa Kaspersky Workspace JInuensus
Security

ITo noroBopam:
Ne 31907848213 ot 03.06.2019 .
Ne 31806590686 ot 14.06.2018
Ne31705098445 ot 30.05.2017

Ne 31603346516 ot 21.03.2016

5. | OdwucHbie makeTs Microsoft Office | JInuensus

[To norosopam:
Ne 32009118468 ot 01.06.2020 T.




Ne 31907826970 ot 27.05. 2019 r.
Ne 31806485253 o1 21.06.2018 r.
Ne31705236597 ot 28.07.2017 .
Ne31604279221 ot 12.12.2016 .
7. | ApxuBaTopsl 7-Zip OTKpbITas IULEH3US
WinRar OTKpBITAS JIUIEH3US
8. | MuTepHeT Opaysep Google Chrome OTKpbITas TUICH3US
9. | [Iporpamma juist mpocMOTpa Adobe Acrobat reader OTKpbITas JUIEH3US
(aiinmos PDF Foxit Reader OTKpbITas JUIEH3Us
10. | IIporpamma 1151 IpOCMOTpa DjVu viewer OTKpbITas TUIEH3UA
¢aitnos DJVU
11. | ITakeT KOEKOB K-Lite Codec Pack OTKpbITas TUIEH3UA
12. | Buneomnneep Windows Media Player B xommuekre ¢ OC
vlc pleer OTKpbITas TULEH3US
flashpleer OTKpbITas TUICH3US
13. | Aynuomneep Winamp OTKpbITas JTULEH3US
11. | CrpaBouHoO- npaBoBble cucTeMbl | KOHCYIbTaHT IIOC OTKpblITas IULEH3US
(CIIC) l"apant OTKpbITas TUIEH3US

VYuuepcurer umenu O.E. Kyraduna (MI'FOA) pacnonaraer marepuaibHO-
TEXHUYECKOM 06a30ii, oOecneynBaronieil MpoBeACHNE BCEX BUOB JUCITUTUTMHAPHON
U MEXKJIUCIUTUIMHAPHONW TOJITOTOBKH, JaOOPaTOPHOM, MPAKTUYECKOW W HAyYHO-
UCCIIEIOBATENILCKOM  paboThl  OOYyYaroOmMXCs, MPEIYCMOTPEHHBIX y4eOHBIM
IJIAHOM, U COOTBETCTBYIOIIEH NEUCTBYIOIIUM CAaHUTAPHBIM U MPOTHUBOMOKAPHBIM
HOpMAaM M MPaBUJIAM.

B peanuzanum qucuuIuinHbl (MOLyJIsl) 3a1eCTBOBAHbl YUEOHbIE ayJUTOPUN
JUISL TIPOBEJICHMS 3aHATUM JICKIIMOHHOTO THWIA, 3aHSATUA CEMHUHAPCKOTO THIIA,
IPYIIOBBIX W HWHAWBUIYAIbHBIX KOHCYJbTAllUM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTECTalluH, a TAKKe MOMEIICHHS ISl CAMOCTOATENbHON paboThI
U TIOMEIICHUsS Il XpaHEHUS U MPOQPUIAKTUYECKOTO OOCTY>KUBAHHUS Y4eOHOTO
oOopynoBanusi. Jlyisi mpoBeleHUs 3aHATUN JIEKIIMOHHOTO THIA OO0Yy4YaromuMCs
MpeaiararoTcss Habophl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U yUeOHO-HATIISITHBIX
nmocoOuii, 00ecrneunBaroIIie TEMATUIECKUE WITIOCTPAIIUU, KOTOPhIE XPaHITCS Ha
AIEKTPOHHBIX HOCUTEIISIX.

5.4. IlomenieHus 1JIs CAMOCTOATENIbHON Pa00THI 00y4aloLIUXCs

[ToMerienust 1 CaMOCTOSITEILHON pabOThl 00YUYAIOIIMXCS PACIIOI0KEHHBIE 0
anpecy r. Mocksa yn. CagoBag-Kyapunckas 1.9 ctp.l, ocHallleHbl KOMIBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOUYEHUSI K ceTh «MHTepHeT» u obecrieueHueM
noctymna B OMMOC YHuBepcuTeTa v BKIIIOYAIOT B ce0S:
1. DnekTpoHHBIN YNTANIBHBIN 321 Ha 135 mocai0uHbIX MECT:

— CTOJ CTyJAEHYECKUU NBYXMECTHBIN — 42 1IT.,



— CTOJI CTYAEHYECKUM TPEXMECTHBIN — 10 miT.,

— KpeclIo JJisl MHAUBUyaIbHOM pabOThl — 3 IT.,

— cryn— 135 wr.,

— xomnbiotep cryaeHueckuit 50 MAC AB — 76 wT. (KOMIbIOTEPHAS] TEXHUKA
noAkiaoueHa Kk cetu «MHTepHeT» U obecnieurBaeT AOCTYI B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEILHYIO CPEIY),

— mpoekTop ¢ MoTopuzoBaHHbIM JTupTOM Epson EB-1880 — 1 miT.,

— 9kpaH Projecta ¢ 2IeKTpOHHBIM IPUBOJIOM — | IIIT.

ONEKTPOHHBIA YWTalbHBIA 3a] pPaclojiaraercsi Ha [EPBOM  3Taxe,
MPEAHA3HAYEHHOTO JUIsl MHBAJIUJIOB U JIMIl C OTPAaHMYECHHBIMU BO3MOKHOCTSIMU
3I0pOBBS, paboyre MecTa B YHMTAJIbHOM 3aje OOOPYJOBAaHBI COBPEMEHHBIMU
HOPrOHOMHYHBIMH MOHOOJIOKAMH C KAa4eCTBEHHBIMH JSKpaHAMH, a TaKXKe ayJuo
TrapHUTYPaAMH.

Kowmrmnekc cpencrs:

— pabouee MeCTO C YBEJIMYEHHBIM MPOCTPAHCTBOM — 2 IIT.,

— HAYUIHUKH «HAKJIAHOTO» TUIA — | KOMILI.,

— nayna py4dsas 1y yrenuss 90mmx13.5mm — 1 .,

— nmH3a Openens B BUHUI0BOH pamke 300190 — 1 .

2. YnranpHbIe 327161 Ha 93 110ca0UHbIX MECT:

— CTOJ CTyJACHYECKUU NBYXMECTHBIN — 24 1IT.,

— CTOJI CTYJE€HYECKHUI TPEXMECTHBIN — 2 MIT.,

— KPEeCIIO I MHIUBUyJIbHON pabOThI — 7 MIT.,

— cTyJ — 93 mr.,

— xomnbrotep cryaendecknii 50 MAC AB — 11 mr.

3. AGOHEMEHT Hay4YHOH JIUTEepaTyphl Ha 4 MOCATOYHBIX MECT:

— CTOJ CTYAEHYECKU OJTHOMECTHBIN — 4 MIT.,

— xoMmnbrotep cryaenuecknit 50 MAC AB — 4 .,
— CTyJI —4 wr.

[Tomenienne s caMOCTOATENBHON pabOThl OOYYAIOMIMXCS PACHOJIOKEHHOE I10
aapecy r. MockBa Ha0. IlIutoBo 1. 72 Kopm. 3, OCHAIIEHO KOMITBIOTEPHOM
TEXHUKON C BO3MOXXHOCTHIO MOAKIIOYEHUS K ceTu «HTepHeT» u obecrieyeHueM
noctyna B OMMOC YHuBepcurera U BKIIIOYAET B CEOs:

— KoMIblOTEp cTyeH4yeckuid Lenovo — 16 mit.,

— CTOJ CTYAEHYECKHUW OJTHOMECTHBIN — 16 mT.,

— CTOJI CTYAEHYECKUM ABYXMECTHBIN — 17 miT.,

— cTys—42 mr.

5.5. KaOuner nngopmaTuku



B peanuzanuu gucuuIiiHbel - (MOJYJIS) 3a/ICMICTBOBAHbBl  KaOWHETHI
UH(OPMATHUKU:

1. (ayn. Ne26 mo ampecy MockBa, yi. CapoBas-Kynpunckas, 9, ctp.l, 2). OH
OCHAIIIEH KOMIBIOTEpHBIMU cToJiaMH, 30 kommbioTepamMu Pegatron, mpoekTopom
Epson EB-575 Wi u komnsiorepom DEEPCOOL.

2.(ayn. Nel8 mo agpecy Mocksa, yn. CanoBas-Kyapunckas, 9, ctp.l, 2). On
OCHAIIEH KOMIIbIOTEPHBIMU cToJlaMH, 30 KoMmmnbroTepamu Pegatron, KOMIbIOTEPOM
DEEPCOOL, npoektopom Epson EB-W39.
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