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I. OBILIME ITOJIOKEHUA

1.1. Heaun v 3a1a44 OCBOEHH S AU CIUTIIMHBI (MOIYJIs1)

[lenbto OCBOEHMSI TUCHUIUIMHBI (Moaynst) «Marematuka U MHpOpMaTHKA
(uacte I)» sBasieTcss opmupoBaHHE U pa3BUTHE Y OOYYaIOUIMXCS YMEHUH H
HAaBBIKOB  HCIIOJIb30BaHUS ~ MATEMaTUYECKUX  METOJOB M COBPEMEHHBIX
UHPOPMAIIMOHHBIX ~ TEXHOJOTHMM B MPOPECCHOHANBHON  JEATEIbHOCTH.
OddexTuBHOCTh PabOTHl CHEIUATUCTOB CYIIECTBEHHBIM 0O0pa3oM 3aBUCUT OT
TOT0, HACKOJIbKO YMEJIO U CBOOOAHO OH CMOXKET MCIOJIb30BaTh MAT€MATHYECKHE
METO/Ibl U KOMITBIOTEPHBIE MATEMATHUYECKHE CUCTEMBI B CBOEH MPO(ECCHOHATBHON
JESATENbHOCTH M HACKOJBKO OBICTpO OyJeT CHOoCOO€H aJanTUpOBaThCcs K HX
CTPEMUTEIILHOMY Pa3BUTHIO.

3amayaMy OCBOCHHMS TUCUHUILIMHBI (MOayssi) «MareMaruka v nH(pOpMaTHKa
(wacte I)» sdBnsitoTcss  (QopMuUpOBaHME 3HAHUM, YMEHUH U TOTOBHOCTH
oOyuaromierocss B Ipouecce CcBoed  Mpo(ecCHOHANBHOM  JIeATEIbHOCTH
ONEepUPOBaTh MATEMAaTUYECKUMHU MOHATHSAMU M MaTEeMaTHYECKUMU OOBEKTaMH,
IPUMEHATh MaTeMaTHUYE€CKHE METObI IIPU BBITIOJHEHUH 3aj1a4 MpodeccruoHalIbHOII
OKCIEPTHON  JEATENBbHOCTH; OCBOCHHME (YHKIMOHAJIBHBIX  BO3MOXHOCTEH
COBPEMEHHBIX KOMIIBIOTEPHBIX MAaTEMaTHYECKUX TEXHOJOTMA M CHCTEM M UX
MPUMEHEHUS B TPOPECCUOHATIBHON IKCIIEPTHOM €ATEIbHOCTH.

1.2. MecTto nucuuiuinHbl (MoayJisi) B crpykrype OIIOII BO

Juctunnuna (Moayie) «MatemaTuka u nuaopmaTtuka (yacth [)» oTHOCHTCS
K oOszarenbHoM vactu binoka 1. Jucuumnuubel  (MOIynHM)  OCHOBHOM
npodeccruoHanbHON 00pa30BaTENBLHON MPOTPaMMBI BBICILIETO 00pa30BaHUsI.

OcCBO€HHE NUCUUIUIMHBI JAa€T BO3MOKHOCTb PACIIUPEHUS U YIiIyOJeHus
3HAaHUM, TNOJYUYEHHBIX Ha MPEIUIECTBYIOLIEM JTarne OOy4YeHHs, NpPUOOpETEHMS
YMEHUM U HaBBIKOB, ONpEIENsiEMbIX cojepxaHueM nporpammel. Komnerenuuu,
KOTOpbIe (POPMUPYIOTCS B IPOLECCE OCBOEHUS IUCUUILUIMHBI, HEOOXOAMMBI IS
ycnemHon mnpodeccuonansHol aestenbHocTd. OOywaroniuecs MTPHOOPETAIOT
CIIOCOOHOCTh ~ CaMOCTOSITENIBHO HAXOJWTh W HCIIOJIb30BaTh HEOOXOJIMMBIE
COJIEPKATEJIbHO-JIOTUYECKUE CBSI3W C APYIMMH JUCUUIUIMHAMHU I[POTrPaMMBI,
TakumMu Kak «Marematuka u wuHpopmaruka (dacte II)», «Crartucruka»
«EcTecTBEHHOHay4YHbIE ~ METOJbl  CyJIE€OHO-3KCHEPTHBIX  HUCCIEIOBaHUNY,
«KoMmnbloTepHbIE TEXHOJIIOTHH B 3KCIEPTHOU JesATeabHOCTHY, «HpopMaroHHo-
MpaBOBbIE CUCTEMBI», «OCHOBBI MPUKIAAHOW U MATEMaTUYECKOM JTMHIBUCTUKUY.
ObecnieunBaeT HMHPOPMALMOHHO-TEXHOJIOTMYECKYIO MOJACPKKY  JUCHUIUIMH
IPaBOBOTO NMpO(UIIs, HAaUCaHUs peepaToB M BHINTYCKHONW KBaIM(PUKALMOHHOM
padoTHL.



1.3. ®opmupyeMble KOMIIETEHUMH U HHAUKATOPHI UX I0CTHKEHUS
(J1aHupyeMble pPe3yJIbTAThI OCBOEHUS TN CIUIJINHBI (MOIYJIsA))

[To uToram ocBOeHUs TUCHUILUIMHBI (MOYyJisl) «MartemaTuka U uH(OpMaTUKa
(gactsb I)» oOyuaromuiics 10JKeH 001aAaTh CISAYIONUMA KOMIETEHIUSIMU:

VHUBEPCATIbHBIMUL:

YK-1 - cnocobeH ocyuiecTBASTh KPUTHUYECKUM aHaiu3 MpoOJIEeMHBIX
CUTYaIlMil HaA OCHOBE CUCTEMHOTO TOJIX0/1a, BEIpa0aThIBATh CTPATETHUIO JIEUCTBUIMA

obwenpogeccuonantbHbIMU:

OIIK-4 - criocobeH cocTaBsATh MPOLIECCYaTbHBIEC U CITY>KEOHBIE IOKYMEHTHI.

OIIK-9 - cmocobern  MOHWMATh  MPUHIUIIBI  pabOTBl  COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJOTHH U UCIOJIb30BaTh WX JJIs PEIICHHs 3ajad
npo(hecCHOHATBEHOM e TEbHOCTH.

npogheccuoHanbHbIMU:

[IK-6 - cmocobeH 00J1a1aTh TEXHUYECKUMU W KOTHUTUBHBIMU HaBBIKAMU
OpPUEHTHUPOBAHUS B COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHUAX, YIOBICTBOPSISI

JUYHbIE, 00pa30BaTeIbHbIE U MPOPECCUOHAIBHBIE TOTPEOHOCTH.

Pa3snenanl HNuaukarop nocTuskeHus
(Tembl) Kon u nanmenopanue KOMIIeTeHI U (MJIAHUPYeMblii
Ne ¢popmupyembIx
AUCIHHUIIMHBI . pe3yJabTaT OCBOCHUS
KOMITeTeHI Ui
(Mmonxy.Jist) AMCUUIIMHBI (MOAYJIst))
2 3 4
1. | OcHoBanus YK-1 YK 1.1.
MaTeMaTUKHU Crniocoben OCYLIECTBJIATh | AHaIU3UPYET POOJIEMHYTO

KPUTHYECKHUM aHaJIN3 | CHUTYaIlHIO KaK CUCTEMY,

MPOOJIEMHBIX CUTyalluid Ha | BBISABJSIL €€ COCTaBISIONINE U

OCHOBE CHUCTEMHOTO | CBSI3U MEXKTy HUMH.

nojaxoja, BbIpabaThiBaTh | UYK 1.5.

CTpaTEruio ACUCTBUI Ucnonp3yer JIOTHUKO-
[1K-6 METOI0JIOTUUECKUIA

Crniocoben o0JanaTe | MHCTPyMEHTapUil TUISt
TEXHUYECKUMHU U | KpUTUYECKOU OLICHKHU
KOTHUTUBHBIMH  HABBIKAMH | COBPEMEHHBIX KOHIICTIITHIA
OpPUEHTUPOBAHUS B | pumocockoro u COIHUAIBLHOTO
COBPEMEHHBIX XapakTepa B CBOEH INMPEAMETHOU
UH(POPMAITMOHHBIX obnactu, OLICHUBAET
TEXHOJIOTHSIX, MPaKTUYECKHE TTOCJICICTBUS
YIOBJIETBOPSS JIUYHBIC, | BO3MOXKHBIX penieHui
oOpa3oBarenbHbIE U | TIOCTaBJICHHOM 3a/1auu
npodeccuoHaIbHbIE NIIK - 6.2.

MOTPEOHOCTH. Ymeer paboTath B OQUCHBIX
OIIK-4 MIPUIOKEHUSX.

Crniocoben coctaBiats | MOIIK 4.1

npolieccyaabHble u | Cobmomaet TpeboBaHus,
CITYKEOHBIC TOKYMEHTBI MPEAYCMOTPEHHBIC




Paszgenl
(Tembl)
AUCIHUTIMHBI
(Moy.Jist)

Koa v HanmeHoBaHue
popmupyembIx
KOMIIeTeHIIMH

NuaukaTop 10CTHXKEHUS
KOMIIeTeHIUi (IJIAHUPYeMbIi
pe3yJabTaT 0CBOEHUSsI
AMCUUIJIMHBI (MOaYJIs1))

OIIK-9 -
MOHUMATh TPUHITUITBL
paboThI COBPEMEHHBIX
UH(GOPMaIIMOHHBIX
TEXHOJIOTHI u
UCIONB30BaTh  UX  JUIA
pelIeHus 3a1a4
npodeccuoHanbHOM
JeSITETTHHOCTH.

crocooen

HOPMATHUBHBIMU MIPaBOBBIMU
aKTaM, 1pu  O(OpMIICHUHU
MIPOLECCYaTbHBIX  JOKYMEHTOB
(3aKIr0YEHUM IKCIIEPTA,
3aKJIFOUYEHUH CHelUaIucTa U JIp.)
NOIIK 4.2

YwMmeer rPAMOTHO u
apryMEHTUPOBAaHHO COCTaBJIAThH
Cl1yKeOHbIE TOKYMEHTBI

NOIIK 4.3

dopmynupyer BBIBOJIBI,
Npe/UIOKeHHs], XoJaTaiicTBa U
apryMeHThI B MPOLIECCYAIbHBIX U
CIly’)KeOHBIX ~ JIOKyMEHTax B
COOTBETCTBHM C HOPMaMH IIpaBa,
METOINYECKUMU
PEKOMEHIalUsAMU U T.I1.
NOIIK-9.1

[loHuMaer mnpUHIKUIIBL
COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI
NOIIK-9.2

YMmeer BbIOpaTh COBpPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTHH,
HEOOXOMUMBbIE  JUISl  PELUEHUs
KOHKPETHBIX 3aja4
poQeCCHOHATTBEHON
JESTEIbHOCTU

NOIIK-9.3

Bnageer HaBBbIKAMU
UCIIOJIb30BAaHUSI ~ COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH,
HEOOXOMUMBIMU U1l PELEHUS
KOHKPETHBIX 3aja4
poQeCCHOHATTBHON
JESTEIbHOCTU

paboThI

Huddepenunans
HOE NCYHCIICHHE

YK-1

CrmocobeH  OCyIIeCTBIATH
KPUTUYECKUM aHaIu3
MpoOJIEeMHBIX CUTyallUd Ha
OCHOBE CHUCTEMHOT'O
moaxona, BBIpaOaTHIBATh
CTPaTErUIO ICVCTBUM.

ITK-6

Crocoben o0J1axaTh

NYK-1.1.

AHanusupyer POOJIEMHYIO
CUTYaIIHIO Kak cucTemy,
BBISIBIISISL €€ COCTAaBIISIONINE U
CBSI3U MEXIY HUMHU.

NYK 1.2

Omnpenenser npoOebt B
nH(popMaluu, HEOOXOIUMOM st
peneHus poOIeMHOM




Pa3zgennl

Koa v HanmeHoBaHue

NuaukaTop 10CTHXKEHUS

e (TembI) (bOpMHDYeMbIX KOMIIeTeHIUi (IJIAHUPYeMbIi
JAUCUUITUHBI .. pe3yJIbTaT 0CBOEHUS
KOMIeTeHI Ui
(Moy.Jist) AMCUUIJIMHBI (MOaYJIs1))
TEXHUIECKUMU U | CHTyallud, W  TIPOCKTHUPYET
KOTHUTHBHBIMH ~ HaBBIKaMH | MPOLIECCHI IO UX YCTPAHEHHUIO.
OpUEHTUPOBAHUSA B | UYK 1.4.
COBPEMEHHBIX PazpabaTbiBaeT u
MH(POPMAIIMOHHBIX COJZIEPIKATEIIEHO apTyMEHTHPYET
TEXHOJIOTHSIX, CTpaTeTuIo peleHus
YIOBJIETBOPSIS JUYHBIE, | TPOOJIEMHOW  CHUTyallil  Ha
o0pa3oBaTeNbHbIC U | OCHOBE CHCTEMHOT'0 U
npodeccuoHanbHbIE MEXTUCIIUTUTHHAPHOTO
HOTPEOHOCTH. MIOJIXOJIOB.
UIIK - 6.2.
Ymeer pabotaTh B OQHUCHBIX
MIPUIIOKCHHUSX.
3. | UuTerpansHOE YK-1 NYyK-1.1.
UCYHCIICHUE CrnocobeH  oCyHIECTBIATh | AHAIU3UPYET poOJIEeMHYIO
KPUTHICCKHIA aHaN3 | CUTYaIHIo KaK CUCTEMY,
NpoOJeMHBIX CHUTyallMid Ha | BBIABISAS €€ COCTaBISIONIME U
OCHOBE CHCTEMHOTO | CBSI3U MEXIY HUMHU.
oAxoa, BbIpabateiBath | YK 1.2
CTPATETHIO IEHCTBHM. Onpenenser po0ebl B
ITIK-6 uHpOpMaLIUU, HEOOXOAUMON ISt
Crocoben obnagaTh | penieHus poOJIEeMHOM
TEXHUYECKUMU U | CUTyallud, W  TIPOEKTUPYET
KOTHUTHBHBIMH ~ HaBBIKaMH | TIPOIIECCHI TI0 UX YCTPAHEHHIO.
OpUEHTUPOBAHUSA B | VK 1.4.
COBPEMEHHBIX PazpabaTriBaeT u
MH(POPMALIMOHHBIX COJIEPKATEIIBHO apTryMEHTHUPYET
TEXHOJIOTHSIX, CTpaTeTHIo pemeHus
YIOBJIETBOPSIS JUYHbIE, | MPOOJIEMHOH  CHUTyallMd  Ha
oOpa3oBaTeNbHbIC U | OCHOBE CHCTEMHOTO "
npodeccuoHaIbHbIE MEXTUCIUTUTMHAPHOTO
MOTPEOHOCTH. IMOIXO0JI0OB
UIIK - 6.2.
Ymeer paboTath B OQUCHBIX
MIPUIOKECHHUSX.
4. | Jluneiinas YK-1 NYK-1.1.
anrebpa. CrocobeH  OCyIIeCTBIIATH | AHATU3UPYET poOJIEMHYIO
KPUTUYECKUIA aHaJN3 | CUTYyalHIo KaK CUCTEMY,
NpoOJEMHBIX CUTyallMid Ha | BBIABISAS €€ COCTABIAIOLIME U
OCHOBE CHCTEMHOT'O | CBSI3U MEXIY HHUMHU.
moaxona, BeIpabareiBath | YK 1.2.
CTPATEruIo IECHCTBUM. Omnpenenser npoOebt B
[1IK-6 nHpopmaruu, HeoOXO0IUMON ISt
Crnocoben o0Jaate | pemeHus poOJIeMHOM




Paznennt NuaukaTop nocTuxeHus
Kox n HauMeHoOBaHHe - .
(TembI) KOMIIeTeHIUi (IJIAHUPYeMbIi
Ne popmupyembIx
AUCHHUIINHBI . pe3yJIbTaT 0CBOEHUS
KOMIIeTeHIUH
(Moy.Jist) AMCUUIJIMHBI (MOaYJIs1))
TEXHUYECKUMU U | CUTyallud, M  TPOEKTUPYET
KOTHUTHBHBIMU  HAaBBIKAMU | IIPOLIECCHI 10 UX YCTPAHEHHUIO.
OpUEHTUPOBAHUSA B | UYK 1.4.
COBPEMEHHBIX PazpabaTbiBaeT u
MH(GOPMaLMOHHBIX COJIEP’KATEIbHO apTyMEHTUPYET
TEXHOJIOTUSIX, CTPATETHIO peleHus
YAOBIETBOPSS JU4YHbIE, | MpOOJEMHON  CHUTyallud  Ha
o0pa3oBaTeNbHbIC U | OCHOBE CHUCTEMHOT'O u
npodeccuoHanbHbIE MEXIUCHUIUITMHAPHOTO
HOTPEOHOCTH. MIOJIXOJIOB.
NIIK - 6.2.
Ymeer pabotaTh B OQHUCHBIX
MIPUIIOKEHUSX.

B pesymbraTe OCBOEHHMS AMCHUIUIMHBI (Momynsi) «MaTtematuka W
uHpopmaTuka (4actb 1)» oOyyaromuiics 10KEH:

3HAMb:

—TMOHSATUWHO-TEPMUHOJIOTUYECKUM W ONEpalMOHHBINA ammapaT OCHOBHBIX
pa3zenoB BICIIEH MaTeMaTUKH,

—MaTeMaTUYeCKUe METO/bl, HCHOJb3yeMble MpPU PEUICHUH TUIIOBBIX
MaTeMaTHYECKUX 337a4 B CyJI€OHO-IKCIEPTHBIX UCCIICJOBAHUSX;

—cocTaB, (YHKIMOHAJIbHBIE BO3MOXXHOCTH MPOrPaMMHOTO KOMILJIEKCa
KOMIBIOTEPHOM MaTeMaTHKH, MOPAJOK paboThl C¢ HHUM JJs  BBITOJHEHUS
M3YYEHHBIX KJIACCOB MaTEMaTHYECKHX 3a]1a4;

ymemy:

—HMCTOJ30BaTh MAaTEMAaTUYECKUI A3BIK U MATEMaTUYECKYI0 CUMBOJIMKY TpU
MOCTPOCHUHU MOJIEJIeH 3a/1a4 MPOPEeCCHOHANBHOMN IeITeIbHOCTH;

—TMPUMEHATh MaTeMaTUYeCKUE METOJbl JJIsi ONUCAaHWS W  PEIICHUs
npo(heCCHOHANIBHBIX 3a/1ay;

—UCIOJIb30BaTh CHEIUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE MaTEeMaTHUECKUE
CUCTEMBI JIJIsl pELICHUS] MATEMaTHYECKUX 3a]1aY;

8lLadems:

—IpUEeMaMHU U CIOcO0aMU pellieHUs] MaTeMaTUYeCKUX 3a/1ad,

—HaBBIKAMU PEIICHHS] MAaTEMAaTHUECKHX 33a71a4 U O(pOpMIICHUS UX PELICHUs B
komnbioTepHOi cucreme MatemaTuku PTC MathCad Prime.

II. CTPYKTYPA U COJAEPKAHME JUCUUILIMHBI (MOIYJIS)

O6beM puctuIuIMHbL (Moayisi) «Marematuka U uHbopmatuka (dacth I)»
coctaBiiset 4 3.e., 144 akanemuueckux yaca. @opma npomMeKyTOUHOU aTTeCTallNU
- 9K3aMEH.



Temamuueckuii nian 011 04HOU Phopmovl 00yUeHUA

Pa3nessl (TeMbl) = Buabl yueOHol TexnoJsiorusa | @opMmsl
AUCIHHATIJIMHBI Q | AeATeILHOCTH o0pa3oBaTte, | TeKyliero
(MmonxyJin) § u 00beM (B bHOI'0 KOHTPOJIs1/
Ne £ | akaJeMHYeCKHMX Yacax) | mpouecca dopma
n/n = IPOMEKYTOYH
§ Jlekuunu n3 | Cp on
5 aTrecTanuu
@)
Pasznenal. OcHoBanus
MaTeMaTUKH

1 | Brenenue B 1 2 4 2 | Jlekuusi- Ormpoc.
JTUACIHUTUITMHY npesenrtanus/ | [IpoBepka
(Momyib). OCHOBBI BBIMIOJIHEHUE | MPAKTHYECKUX
TEOPUU YHCEe MPAKTUUECKU | 3aJlaHuM.

X 3aJaHuN PyGexHoe
TECTHpPOBaHHE.
[IpomexyToun
as aTTecTanusl.
2 OCHOBBI TEOpUH 1 2 4 2 Jlexknus- Omnpoc.
MHO>KECTB npeseHtanus/ | [IpoBepka
BBITIOJTHEHUE | MIPAKTHUYECKHUX
IIPAaKTUYECKH | 3aJaHUM.
X 3aJaHUN PyGexHoe
TECTUPOBAHHUE.
[TpomexxyTouH
as aTrecTanusl.
Paznea 2.
JAunddepennuaibnoe
HCYHCICHH e

3 | OyHKIMH U UX 1 4 6 2 Jleknus- Omnpoc.

IIpEIeIbl npesentanus/ | [IpoBepka
BBITIOJTHEHUE | MPAKTHYECKHUX
IIPAaKTUYECKH | 3aJaHUM.
X 3a/IaHUH. Py6exnoe
Wudopmanno | TecTupoBaHHe.
HHO- [TpomexyToun
KOMMYHHMKAI] | as aTTecTalusl.
MOHHBIE
TEXHOJIOTHH.

4 | IlpousBonHas u 1 2 4 4 Jleknus- Ompoc.
muddepeHnman npe3enTanyst/ | [loHATHITHBIHI
byHKIIUN BBITIOJTHEHUE | JUKTAHT.

npaktuiecku | [IpoBepka




n/n

Pazaeanl (Tembl)

AHCIHTIJIMHBI
(Moay.Jis1)

Cemectp/Tpumectp

Buabl yueoHoii
AeATeJLHOCTH
U 00beM (B

aKaJleMHYeCKHX 4acax)

Jleknun 113

Cp

TexHoJ0rus
o0pa3oBareJ
bHOTO
npouecca

DopMbI
TeKyliero
KOHTPOJIs1/
dopma
NPOMEKYTOYH
oit
aTrecTanuu

X 3aJaHuN.

MPAKTUYECKUX
3aJaHUH.
PyGesxHbrit
KOHTPOJIb.
[IpomexyToun
asl aTTecTalusl.

Hccnenosanne
byHKIMI

Jlexuus-
npe3eHTanus/
BBITTOJTHEHHE
MPaKTUYECKH
X 3aJIaHUH.

Omnpoc.
[TonsrTniiHbBIA
JUKTaHT.
[IpoBepka
IIPAKTHYECKUX
3a/IaHUM.
PyGesxnbrit
KOHTPOJIb.
IIpomexxyTouH
asl aTTecTanusl.

KOHTPOJIb

KommberorepHo
e
TECTHPOBAHUE.

Heonpenenennsiit

UHTErpan

Jleknus-
npe3eHTanusy/
BBITIOJTHEHHE
MPAKTUYECKH
X 3aJlaHUH.

Ormpoc.
[TonsrTniiHbBIA
JUKTaHT.
[IpoBepka
IIPAKTUYECKUX
3a/1aHHM.
TectupoBanue
PyGexubrii
KOHTPOIIb.
[IpomexyToun
as aTrecrauus.

OnpeneneHHbIi
HHTErpall

Jleknus-
Mpe3eHTanus/
BBITIOJTHEHHE
MPAKTUYECKHU
X 3aJlaHUH.

Ormpoc.
IIpoBepka
MPAKTHYECKHUX
3aJlaHUM.
TectupoBanue.
PyGexubrii
KOHTPOIIb.
[IpomexxyTouH
as aTrecranusl.




Pasnennl (TeMbl) = Buabi yueOHoi Texnosoruss | Popmsl
AUCHHIIMHBI Q | AeATeJILHOCTH o0pa3oBares | TeKyLIero
(Moay.Jis1) § U 00beM (B bHOI'0 KOHTPOJIs1/
Ne E- aKaJeMH4YecKHX Yacax) | mpouecca dopma
n/n E- NPOMEKYTOYH
S | Jexunn | W3 | CP on
> aTrecTanuu
@)
8 | Mudbdepenunansubie 1 2 4 4 | Jlekmus- Ompoc.
ypaBHEHUS npesentanus/ | [IpoBepka
BBIIIOJIHEHUE | MPAKTHYECKUX
IIPAaKTUYECKH | 3aJaHUM.
X 3aJIaHUH. PyGesxnbrit
KOHTPOJIb.
IIpomexxyTouH
ast
aTTecTalusl.
PyGexubiii 1 2 KomnsrorepHo
KOHTPOJIb e
TECTUPOBAHUE.
Pa3nea 4. JIluneiinas
aaredpa
9 | DneMeHTHI 1 2 4 4 | Jlekuus- Omnpoc.
MaTpUYHOIO npe3zenTanys/ | [loHsaTHITHBIHI
HCUUCIICHUS BBITIOJTHEHUE | JUKTAHT.
npaktuuecku | [IpoBepka
X 3aJIaHUM. MPAKTAYECKUX
3aJlaHuH.
PyGexubrii
KOHTPOJIb.
[IpomexxyTouH
as aTTecTanusl.
10 | Cuctembl TUHEHHBIX 1 2 4 4 | Jlekuusi- Ormpoc.
anreOpanvecKux npesenTtanus/ | [IpoBepka
ypaBHEHHUI BBINIOJTHEHUE | IPAKTHYECKHUX
MPAaKTUYECKH | 3aaHUH.
X 3a/I1aHUH. PyGexHbrit
KOHTPOJIb.
[IpomexyToun
asl aTTecTanusl.
KOHTPOJIb 1 2 KomneroTepHo
e
TECTUPOBAHUE.
Hroro — 144 ak. 4. 24 48 36 Ok3ameH-36
aK.4.




COJIEPKAHME JUCHUTLIIAHBI (MOIYJIS)

Pasznenl. OcHoBaHUSA MaTeMaTHKH

Tewma 1. Beegenue B aucuuminay. OCHOBBI TEOPUH YUCEN
Paznen 2. ludpepennuanbHoe HCUNCTIEHUE

Tema 3. DyHKIIMU U UX NPEIEIIbI

Tewma 4. [IpousBoanas u nuddepennran GyHKIuu

Tema 5.UccnenoBanue GpyHKINN

Tema 6. HeonpeneneHHblid HHTETpa

Tema 7. OnpenesieHHbI HHTETPa

Tema 8. Juddeperunansupie ypaBHEHUS

Paszpnea 3. JIuneiinas anredpa

Tema 9. DneMeHTBI MATPUYHOTO UCUUCIICHUS

Tema 10.CucreMbl TMHEHHBIX aIreOpanyecKuX ypaBHEHUH.

2.2. 3aHATHA JeKIIHOHHOI0 THIIA
Jlekuus 1. BBenenue B nucuuiuinHy. OCHOBBI TEOPHH YHCEJT

ILnan Jekuum:

1. IIpeamet u 3a/1aun BeICIIEH MaTEMATUKH.

2. Ha3zHaueHue U OCHOBHBIEC BO3MOHOCTH CUCTEMbI KOMITBIOTEPHOM
MaTeMmaThku Mathcad Prime.

3. UnucaoBble MHOXKECTBA.

4. CucteMbl CUHCICHUS.

5. KomIiuiekcHble ynca.

3amanue Q1A MOATOTOBKH K JICKIIUM:

1. C wucnonp3oBaHMEM  pPa3IMYHBIX HUCTOYHUKOB, B TOM  YHCIE
WH(DOPMAITMOHHBIX pecypcoB ceTu HHTepHeT, npoaHaIM3upoBaTh OCHOBHBIE
O0COOEHHOCTH CYIIECTBYIOIIUX CUCTEM KOMIBIOTEPHOM MAaTEMATHKH.

2. C HCHOJMBb30BAaHUEM  pA3JIMYHBIX HCTOYHUKOB, B TOM YHUCJE
UH()OPMAITMOHHBIX pecypcoB cetu VHTepHET, ONnpeaeiuTb COOTHOIICHUE MEXKIY
MHOXECTBAMU HATypaJIbHBIX, UEIbIX, JACHCTBUTENIbHBIX, pPAIUOHAIBHBIX U
UppaIMOHATbHBIX YUCET.

Jlekuus 2. OCHOBBI TEOPHH MHOKECTB
ILnan jgexuuu:
1. ITonsiTHE MHOXECTBA.
2. Onepanuu HajJ MHOKECTBAMH. AKCUOMBI ajareOpbl MHOKECTB.



3. DNeMEHThl MaTEMATUYECKOM JIOTUKH.
4. AKCUOMBI U TOXKJIECTBA aareOpbl JOTUKH.
5. OcHOBBI anreOpbl BHICKa3bIBAHUM.

3amanue 1J1 MOATOTOBKH K JIEKIIUM:

1. C wucnonp3oBaHMEM  pPa3IMYHBIX HCTOYHUKOB, B TOM  YHCIE
WH(OPMAITMOHHBIX PEeCypcoB ceTu MHTepHeT, mMpoaHaIu3upoBaTh CYIIECTBYIOLIUE
MOAXO/IbI K OIIPEACIICHUIO TOHATHS «MHOKECTBOY.

2. C HCHOJMBb30BAaHUEM  pA3JIMYHBIX HCTOYHUKOB, B TOM YHUCJE
HH()OPMAITMOHHBIX pecypcoB ceTu MHTepHET, onmpenenuTh 3HaUYeHUs KBAHTOPOB,
WCIIOJI3yEeMbIX B aNre0pe BhICKa3bIBAHUM.

Jlekuus 3-4. ®yHKIUYU U UX Npe/Iebl
ILnan nekumu:
. [Honsitue pynkunn. CnocoOsl 3a1aHust QyHKIUH.
. O6parnble QyHKIMH.
. CnoxxHbie QyHKIUH.
. OYHKIIMU HECKOJIBKUX TIEPEMEHHBIX
. [lonsitue npenena ¢pynkuuu. OCHOBHBIE TEOPEMBI O MIpeeiax
. OCHOBHBIE MPaBUJIa BHIYUCICHUSI MIPEIETIOB (PYHKITUH.
. [lepBbIii 1 BTOPOW 3aMevaTEIbHbIE PEACIIBL.
. HermpepsiBHOCTH (DyHKITHIA.

RN N KW

3aganue I NOATOTOBKH K JICKIUM:

1. Hcnonb3dys wmarepnanbl Jlekumu 2, TOBTOPUTH CYTh IIOHATHH
«MHOKECTBOY», KIIOJIMHOXKECTBO» U «OTOOPAKEHNE MHOXKECTBY.

2. C HCHOJNB30BAaHHEM  pA3JIMYHBIX HCTOYHHKOB, B TOM YHUCJE
MH(OPMAIIMOHHBIX pPECypcoB ceTu VIHTepHeT, HallTH omnpejeneHre MOHITHIM
«TIpeen MOCAEA0BATENbHOCTUY U «Ipenen (QyHKIun». JlaTb reoMeTpudecKyro
MHTEPIIPETALNIO ONIPEIEICHUS ITpesieaa (PYHKIHH.

Jlekums S. IIpousBoanas u 1udgepenumnar GpyHKuuu
Ilnan nekuuu:

1. Onpezenenue Npou3BOAHON (PYHKIIUH.

2. 'eomeTrpuyeckuii U GU3NIECKHUI CMBICI MPOU3BOTHOM.

3. ®opmysl quddepeHpoBaHusl.

4. IpaBuna auddepeHupoBaHus.

5. IIpon3Boanbie BbICHIErO NOPsAKA. PUZHUECKUN CMBICI IPOU3BOIHOM
BBICILIETO MOPSAJIKA.

6. [Tonstue nuddepenmana GyHkiuu. ['eoMmeTpruaecKuii CMBICT
g depenurana GyHKINU.



7. IlpubnuxeHHbIe BHIYUCIEHUS C UCTIOJIb30BaHUEM auddepeHirana
(GyHKUHH.

3aganue 11 NOATOTOBKH K JIEKIUN:

1. Ucnonb3yst Mmatepuainsl Jlekuuit 3 u 4, HIOBTOPUTH OINpeeSieHUE TOHSITHS
«rpenen  QYHKOUM», YACHUTb METOJUKY OTBICKAaHUS MNpenesoB (QyHKIUMI
pa3IM4YHOro BUAA.

2. C JWCHOJIB30BAHMEM  pPa3jIMYHBIX HCTOYHHKOB, B TOM YHCIE
UHPOPMAIIMOHHBIX  pecypcoB ceTh VHTepHEeT ysACHUTb CyThb IOHSATHM
«TIpUpALICHUE apTyMEHTa» U «IIpUpalieHHe (PyHKIUN.

3. IlpakTMyeckn OCBOMTH METOAUKY PpACKPBITHS Ppa3IMYHBIX BHJOB
HEOTPEACNCHHOCTEH MpH BBIYUCICHUU TMPENEiIoB (PYHKIMNA, MpeICTaBISIOIINX
co0Oll OTHOILIEHHE MHOTOWIECHOB, ()YHKLHH, COIEpKAIIUX paguKal U IPYrux U3
PAaCCMOTPEHHBIX B MPEbIAYLIEH TeMe PyHKIUH.

Jlekuus 6. Uccienosanue GpyHKuuit

Ilnan nekuuu:

1. Obmmas meToauka uccienoBanus AU epeHIupyeMbiX QYHKITUHN.

2. Bo3pacranue u yObiBanue QyHKIIHA.

3. Makcumym u MunuMyM (pyskiuii. MiccnenoBanue auddepeHimpyembix
GyHKIMI Ha MAKCUMYM 1 MUHIMYM C IIOMOIIIbIO TIPOU3BOTHOM.

4. HamGoplliee 1 HAaMMEHbIIIee 3HaueHNEe (PYHKIIUHA Ha OTPE3KeE.

5. Touku neperuda. BeimykyiocTh ¥ BOTHYTOCTh TpaduKOB (HyHKIUH.

6. ACUMIITOTHI.

7. Iloctpoenue rpaduka GyHKIIUU MO pe3yIbTaTaM UCCIEIOBAHMUS.

3aanue QI OATOTOBKH K JICKIUM:

1. Wcnons3ys marepuansl Jlekuuu S5, MOBTOPUTH ONPEACIICHUE TOHATHS
«MPOU3BOJHAS (DYHKIIMM», OCBOUTH METOJIMKY OTHICKAHUSI MPOU3BOJAHBIX MEPBOTO
Y BTOPOTO NMOPsJIKA Ul PyHKIMN pa3InyHOrO BUJA.

2. C JWCHONB30BAHMEM  pPa3jIMYHBIX HCTOYHHKOB, B TOM YHCIE
MH(POPMAILIMOHHBIX PECYPCOB CceTH VIHTEepHET, MOBTOPUTH METOAMUKY pELIEHUI
ypaBHeHU# Buaa f(x)=0.

Jlekuus 7-8. HeonpeaejeHHbIN HHTErpaJ
Ilinan Jekuuu:
1. IlepBooOpa3Has 1 HeONpeneIECHHbIN HHTErpaJl.
2. ®opMybl HHTETPUPOBAHUSL.
3. CBoiicTBa HEOMPECTCHHBIX HHTErPAJIOB.
4. Metroapl uaterpupoBanud. HemocpeactBeHHOE MHTETPUPOBAHMUE.
5. UHTErpupoBanre METOIOM 3aMEHBI IIEPEMEHHOM.
6. lHTErprpoBaHue MO YacCTSM.



3aganue I NOATOTOBKH K JICKIUM:

1. WUcnons3ys marepuansl Jlekuuu S5, MOBTOPUTH ONPEACIICHUE IOHATHS
«mpousBoaHas PyHKIUM» U «Auddeperiman GyHKIum.

2. Beryunts IIpaBUiIa muddepeHupoBaHus u bopmyIbl
b depeHIpoBaHUsl OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH, U3BECTHBIX U3 Kypca
CpPEIIHEU LIKOJIBI.

Jlexus 9. OnpenesieHHbIA HHTETPAJ

ILnan nekuuu:

1. OnpeneneHublid UHTETpai. ['eOMeTpUUECKUI CMBICI ONPEIETEHHOTO
WHTErpaa.

2. ®opmyna Herorona-JleiOHuna.

3. CBoNCTBa ONPEETECHHOIO0 NHTETPAIA.

4. OcoOEeHHOCTH UHTETPUPOBAHUS 110 YACTSIM.

5. HTerpupoBaHue YETHBIX U HEUETHBIX (DYHKIUH.

6. ['eomeTpuyeckre NpUIIOKEHHUS ONPEAEIEHHOIO HHTETpaa.

3ananue QI MOATOTOBKH K JICKIIUM:

1. HWcnonp3yss wMarepuanbl Jlekuwit 7 w8, MOBTOPUTH (POPMYJIBI
VHTETPUPOBAHUS, CBOWCTBA  HEOIIPENCIIEHHBIX  HMHTErPAJIOB. Meronsl
VHTETPUPOBAHUS.

2.C HCHOJIb30BAHHEM  PA3JIMYHBIX HCTOYHUKOB, B TOM  YHUCJE
WH()OPMAITMOHHBIX pecypcoB cetn WHTEepHET, MOBTOPUTH METOAMKY pEIICHUI

ypaBHeHUH BUaa f(x) — g(x)=0.

Jlexknusn 10. IuddepeHuuajbHubie ypaBHEHU

Ilnan nekuuu:

1. OcHOBHBIE TIOHSTHS TEOPUHU AUPDEePEHITNATBHBIX YPABHCHHUH IIEPBOTO
nopsiaKa.

2. Unrerpan nuddepeHunanbHOTO ypaBHEHHUS.

3. O6mee pemenue OJ1Y. 3agaya Komu.

4. Tunier  nuddepeHnnanbHbIX  ypaBHEHHM l-ro  mopsinka (¢
pa3feNAIoONMMUCA  TIEPEMEHHBIMU,  OJHOPOJIHBIC, JIMHEWHBIC, B  TMOJHBIX
muddepeHimanax U METOAbI UX PEIICHUs).

3aganue I NOATOTOBKH K JICKIUM:

1. HUcnons3dys wmarepuanbl Jlekuuii 7 u 8, NOBTOPUTH (POPMYIIbI
MHTErpUPOBaHUS, CBOICTBAa  HEOINpPEJCICHHBIX  HHTErpajioB, METO/IbI
MHTETPUPOBAHUS.

2.C  uCHOJIb30BaHUEM  PA3IUYHBIX HCTOYHHUKOB, B TOM  YHCIIE
MH(OPMAIMOHHBIX pecypcoB ceTu MHTepHeT, cienaTh MoAOOPKY MPAKTUYECKUX
3aJa4, IPUBOJAIIMNX K PELICHUIO AUPPEpeHInaNbHBIX YPABHEHUH.



Jlekumus 11. jieMeHTHI MATPUYHOI0 UCUYM CJICHUSA
Ilnan Jekuum:
1. OCHOBHBIE IOHATHUS TEOPUU MATPULL.
2. Buasl MmaTpuil.
3. AnreGpandeckue IeUCTBUS Ha/l MaTpUIIAMHU.
4. Onpenenutenu MaTpuil.
4. OOpallieHrie MaTpUIl.

3aganue 1J1s NOATOTOBKH K JIEKIMH:

1. Ucnonw3ys marepuanbl Jlekiuu 1, MOBTOPUTH MpaBUiia BBIMOJIHEHUS
JIEUCTBUU HA MHOKECTBE JICUCTBUTCIILHBIX YUCEIL.

2. CocTaBUTh TMEpeYeHb BCTPOCHHBIX (YHKIMI © MPOIEIyp CHUCTEMBI
Mathcad Prime, opueHTHpOBaHHBIX Ha PabOTy C MAaTPULIAMHU.

Jlekuus 12. Cucrembl JIUHEHHBIX aJIre0pandyecKuX ypaBHEeHUH

I[lnan nekuuu:

1. IToHsiTHIHBIN anmapaT CUCTEMbI IMHEWHBIX alreOpandyeckux ypaBHEHUH.

2. O6mumit moaxoa K ucciaeaoBanuto u pemennto CJIAY.

3. PemieHue cuctem JTMHEMHBIX YpaBHEHUI MeToioM [aycca.

4. PenieHue HEBBIPOXKICHHBIX CHUCTEM JIMHEWHBIX YpPaBHEHUW METOJOM
0o0paTHOM MaTPHIIHIL.

5. ®opmyael Kpamepa.

3aganue I NOATOTOBKH K JICKIUM:

1. Ucnonb3ys marepuansl Jleknum 11, MOBTOpUTH NpaBwiIa BBINOJHEHHS
anredpanyeckux AEHCTBUU C MAaTpULIAMH, METOJUKY BBIYMCIICHHS ONpeneIuTeNeH
Y COCTaBJICHUSI OOPATHON MaTpPHIIBL.

2. OcBOUTh METOAMKY BBIMOJHEHUSI JJIEMEHTAPHBIX MpeoOpa3zoBaHU
MaTpHul.

2.3. 3aHATHSA CEMUHAPCKOI0 THIIA

IIpakTuyeckoe 3ansiTue 1. Beenenue B muctmiuimHy (MoayIib). OCHOBBI TEOPHU
qrcen

ILnan 3ansaTuA:

1. BBeneHue B TUCUUILIAHY.

2. llpaBunma paboThl W TeXHMKA O€30MacCHOCTH Tpu pabore B

KOMITBIOTEPHBIX KJaccax.

2. CoctaB MHQOPMALMOHHBIX YYEOHBIX PECYpPCOB CETH YHHUBEPCHUTETA.
Oco0OeHHOCTM  OpraHu3auuMyd JocTyna K  HMH(POPMALMOHHBIM  pecypcam
KOMITBIOTEPHOU CETH.

3. BoruncnurensHas cucrema Mathcad Prime.. O6miast xapakrepucTuka.

4. Meroavka pelIeHHs BBIYUCIUTEIBHBIX 3a1a4.



3amaHus Ui MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

1. Ucnonb3yst marepuainbl JIeKIMA | M PEKOMEHIIOBAHHYIO JIUTEPATYPYy
W3YYWUTh Ha3HAYEHHWE W OCHOBHBIE BO3MOXKHOCTH CHCTEMbl KOMITBIOTEPHOMU
matematuku MathCAD.

2. llomyyuTs 'y HHCHEKTOpa Kypca PEKBU3UTHI YUYETHOW  3amucu
HEO0OXOIMMBIE VISl JOCTYIIA K pecypcaM KOMITbIOTEPHOM CETH.

IIpakTnyeckoe 3ansaTue 2. Bregenue B AUCHUILUIMHY (MOAYIH). OCHOBBI
TEOPUH YHUCE.

Il1an 3angaTuda:

1. IloHsiTHE YHUCIOBOU CHUCTEMHEL.

2. CucteMbl HaTypajbHBIX, IEJNbIX, JCHCTBUTENbHBIX, PAlUOHAIBHBIX U
MPPALMOHAIBHBIX YHACE.

3 Cucrtembl  cuucieHus  (AecsiTUYHAs,  JBOWYHAsA, BOCbMEpHUYHAs,
mectHaauarepuyHas). [lepeBon ynucen u3 oJJHON CUCTEMBI B IPYTYIO.

4. JleficTBHS C YMCIIaMHU B CUCTEMaX CUMCIICHHUS OTJIUYHBIX OT JACCITUYHOM.

5. KomiuiekcHbie uncia. @opmbl IPEACTABICHUS KOMILUIEKCHBIX YHCEIL.

6. JIelicTBUS ¢ KOMILJIEKCHBIMU YHUCJIaMH.

7. BBINIOJTHEHUE MPAKTUYECKUX 3aJaHUM.

3amaHus I MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Hcnonb3yst MmaTepuansl J€KIUU | 1 peKOMEHJOBaHHYIO JINTEPATYPY:

1. Onpenenutb COOTHOILIEHHE MEXK]Y MHOKECTBAMH HATypaJibHBIX, IENbIX,
NEUCTBUTEIIbHBIX, PALIMOHAJIBHBIX U UPPALIMOHATIBHBIX YUCEIL.

2. I3y4nTh METOIUKY MEPEBOJA YUCEI U3 JIECITUYHONW CUCTEMBI CUUCIICHHUS
B CUCTEMbI C OCHOBAaHHEM OTJIMWYHBIM OT 10.

3. U3yunuTth mpaBWiia BBINOJHEHUS JTEUCTBUM C KOMIUIEKCHBIMU YHUCIAMH U
METOJIMKY OTBICKaHWSI OCHOBHBIX MTAPAMETPOB KOMILJIEKCHOT'O YHCIIA.

IIpakTHuyeckoe 3ansaTHe 3-4. OCHOBBI TEOPUU MHOKECTB

Ilnan 3ansaTUs:

1. ®opmupoBaHue BbICKA3bIBAHUH C UCIOJB30BAHUEM TEOPUU MHOKECTB.

2. Oneparnuy HaJ MHOXeECTBaMU (00beMHEHNE, TIEPECCUCHHE, TOTIOJTHCHHE,
Pa3HOCTB).

3. I'padmueckass WILTIOCTpAIUsl OIEpalys HaJl MHOXXECTBaMH. JluarpamMmbl
Benna.

4. Pemienus 3a7a4 ¢ UCMOJIb30BAHUEM TEOPUU MHOKECTBAMMU.

3ajanus QUi MOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:
Hcnonb3ysa maTepualibl JEKIUMHA 2 U PEKOMEHI0BAHHYIO JTUTEPATYPY:



1. OnpenennTh nepeyeHp U MPaBUIIA BBIITOIHEHNS OCHOBHBIX ONEpanui Haj
MHOKECTBaMHU.

2. I3yunTh METOAMKY HCHOJIB30BAaHUs JuarpaMM BeHHa mNpu peleHuun
3a/1a4 U3 TCOPUHA MHOXKECTB.

IIpakTnyeckoe 3ausaTHe S. OYHKIMU U UX IIPENEIIBI.

1. IToctpoenue u npeodbpazoBanue rpa@uKoB QPyHKIIHA.

2. IlpeoOpazoBanue u aHanu3 GyHKIIHI.

3. IlocTpoenne u aHanM3 CHOXKHBIX (YHKIUH U (QYHKIUNA HECKOIBKUX
MePEMEHHBIX.

3aganus VIS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Ucnonb3ys Marepuansl JEKUUMA 3, TMPAKTUYECKOTO 3aHATHS | ©
PEKOMEHJJOBaHHYIO JINTEPATYpPy:

1. laTh onpeaeneHne NoHATUs «QyHKLIHSD.

2. U3yuuth cniocoObl 3aaHusi GyHKUMA U METOAMKY OTBICKaHUS (PYHKIUU
oOpaTHOM 3aaHHOM.

3. OcBOUTH METOUKY MOCTPOEHUSI U (popMaTupoBaHusi rpadukoB QyHKIUN
B cucreMe Mathcad Prime..

IpakTnueckue 3aHATHSA 6 -7. DYHKIIUU U UX TIPEAEIIBI

Il1an 3angaTuA:

1. Onpenenenue npeaena GyHKIUH.

2. 'eomeTpuyeckast HHTEpIIpEeTaLUA Mpeaesa PyHKIHH.

3. OCHOBHBIE TEOPEMBI O IIpEIeTax U CIEACTBUS U3 HUX.

4. ITpaBuna HaxOXKIAEHUS TPEAEIOB.

5. CriocoObl CHATHUS HEONPEIETEHHOCTEH MPU BBIYMCICHUHN MTPEAEIIOB.
6. TeopeMbl 0 OECKOHEYHO MAJIbIX (PYHKIUSX.

7. HeripepbIBHOCTH (DYHKIIUH.

8. CBoiicTBa (pyHKIIMM HEMPEPHIBHOM Ha OTPE3KE.

9. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIUH.

10. Pentenue 3aau.

3aganus VIS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Hcnone3yst Marepuanbl Jekuuu 4, MOpakTAYeCcKoro 3aHsAtus | wu
PEKOMEHJJOBaHHYIO JINTEPATYpPY:

1. [laTh omnpezeneHue NOHATUS «TIpeAen GyHKIUI.

2. I3yunuTh OCHOBHBIE IIPABUJIA BBIYMCIICHUS MPEAEIOB (DYHKIIMH U METOJIbI
CHSITHSI HEOTIPEIEIIEHHOCTEMN.

3. CocTaBUTh TIE€PEUYECHb OCHOBHBIX OECKOHEYHO ManblX (QYHKIMA U
COOTBETCTBYIOIIUX UM 3KBUBAJICHTHBIX (PYHKIUH.



4. OcBOUTh METOJMKY HAXOXIEHUS MNpeaenoB (QYHKIHA B CUCTEME
MathCAD.

IpakTuueckue 3anaTus 8. [IponsBoanas u qmuddepeniman GyHKIHH

Ilnaun 3aHsaTHA:

1. Onpenenenne Nporu3BOAHON (QYHKIIUH.

2. CBs13b 1 depeHIIUPYEMOCTH C HEMPEPHIBHOCTHIO (DYHKIIUU.
3. 'eoMeTpuYEeCKUii CMBIC TPOU3ZBOIHOM.

4. OcHoBHbIe (HOPMYJIBI U TIpaBuia nudepeHIIIpOBaHMs.
5. Pemienue 3amau.

3aaHus I MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Ucnonb3ys Marepuansl JEKUUMA S, TMPAKTUYECKOTO 3aHATHS | H
PEKOMEHJJOBaHHYIO JINTEPATYpPy:

1. laTh onpezaeseHne NOHATUS «IIPOU3BOIHAS PYHKIIUNY.

2. YACHUTh T€OMETPUYECKUI CMBICII IIPOU3BOIHOM.

3. CoctaButh Tabauily rpaBui U popmy:n auddepeHIpoBaHusl.

4. OCBOUTh METOJMKY HaXOXJCHUS I€pBOM U BTOPOH MPOU3BOIHOMN
GbyHKIUH B cucTeMe KOMIbIoTepHOM MatemaTuku Mathcad Prime.

IIpakTuuyeckoe 3ansaTue 9. [Ipoussoanas u auddhepeHnran GyHKIUH.

IliaH 3ausaTHA:

1. Onpenenenue quddepennnana GyHKIIUH.

2. 'eomerpuueckuii cMbich nuddepennrana GyHKIIH.

3. Haxoxnenue nuddepennuana GyHKIINN.

3. Ucnonp3zoBanue nuddepennuana GyHKIUHA UIST  TPUOTHUKEHHBIX
BBIYHCIICHUM.

4. CriocoObl penieHue 3aaau.

3ajaHus Ui MOATOTOBKH K MPAKTHYECKOMY 3aHSATHIO:

Ucnonb3ys wMarepuanbl JIEKIMU 6, MNpakTUYEeCKUX 3aHsatuid 1 u 8§,
PEKOMEHAOBAHHYIO JINTEPATYPY:

1. NaTh onpezenenue noHATUs «auddepeHman QyHKIum.

2. YACHUTH TeOMETPUUECKHI cMbIcT auddepeHiuana QyHKIuu.

3. OcBOUTh METONUKY MPHUOIMKEHHBIX BBIYUCICHUN 3HAYCHUN (YHKIUN C
MCITIOJIb30BAHUEM T€OMETPUIECKOTO cMbIcia nuddepennmarna.

4. IToBTOpUTH METOAMKY HAXOXICHHUS MPOM3BOIAHBIX (PYHKIUN B CUCTEME
MathCAD Prime.



IIpakTnyeckue 3ansitust 10 — 11. Mccnenoanue QpyHkmit

[Topsiok uccnenoBanusi GyHKIIUN C TOMOIIBIO MPOU3BOIHBIX.

1. AHanmu3 HEOOXOJAMMBIX U JIOCTATOYHBIX YCIOBUH HENPEPBIBHOCTU
GYHKIUY U APYTHX XapaKTEPUCTHK.

2. OGnacTh onpezeseHust U 00J1acThb JOMYCTUMbIX 3HAYEHUH (QYHKIIUU.

3. YeTHOCTh ¥ HEYETHOCTh, IEPUOJUYHOCTD (DYHKIIHIA.

4. HeoOxoqumMoe M JOCTaTOYHOE  YCJIOBHE  CYIIECTBOBAaHUS  TOYEK
MaKCUMyMa 1 MUHUMYMa.

5. JloctaTouHoe ycioBue Bo3pactanus (yObiBaHus) QYHKIIMM HA UHTEpBAJIE.

6. HauGosnbiiee u HauMeHsblee 3HaueHne (yHKIIMA Ha OTPE3KE.

7. BoIltyki10cTh, BOTHYTOCTh Tpaduka GyHkmuu. Touku neperuoda.

8. AcumntoTsl rpaduka GyHKINN.

9. Iloctpoenue rpaduka GyHKIIUU O pe3yibTaTaM UCCIEIOBAHMUS.

10. UccnenoBanue PyHKIUNA C UCIOIHL30BAHUEM CHUCTEMbI KOMITbIOTEPHOMN
marematuku Mathcad Prime.

3amaHus Ui MOATOTOBKH K MPAKTHYECKOMY 3aHSATHIO:

Ucnonb3ys marepuasibl JEKIUM 7 U 8, MPAKTUYECKUX 3aHATHH 1 u 8,
PEKOMEHAOBAaHHYIO JINTEPATYPY:

1. CocTaBUTh  QITOPUTM  HCCICAOBaHUA  (PYHKIMH € MOMOIIBIO
MIPOU3BO/IHBIX.

2. I3yunTh TeOpeTHUECKNE OCHOBBI U METOJMKY UCCIeN0BaHus QyHKIIUNA HA
BO3pacTaHue U yObIBaHUE.

3. UByuuTh TeopeTuuecKre OCHOBHI M METOIMKY MCCIICIOBAaHUS (PYHKITUH Ha
MUHUMYM U MaKCUMYM.

4. I3y4uTh TEOPETUUYECKUE OCHOBBI M METOJUKY OTHICKAHUS HAUMEHBIIIETO
1 HauOOJBIIETO 3HAYeHUSI (PYHKIIMU Ha OTPE3KE.

5. 3yuuth T€OpeTUUECKUE OCHOBBI U METOJUKY OTHICKaHMS TOUEK Iepernda
U uccnenoBanus GyHKIIMN Ha BBITYKJIOCTh U BOTHYTOCTb.

6. 3yuuTh METOAMKY MOCTPOCHUSI ACUMITOT K rpaduKy QyHKIIUH.

IpakTueckoe 3ansitue 12. PyOexHbIM KOHTPOJI.

1. BrinosHeHHE KOMIIBIOTEPHOTO TECTUPOBAHMSL.

3amaHus I NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
1. IToaroroBuThes Mo BceM TeMam Paszena 1 Kk KOHTpOJIbHOMY
KOMITbIOTEPHOMY T€CTUPOBAHMUIO.

IpakTnuyeckue 3anaTus 13-14. HeonpeneneHHslii HHTErpas

Ilnan 3aHsaTHA:
1. ITonsiTue mepBOOOpPa3HOIA.
2. OnpeniesieHUe HEOMPEICIICHHOTO HHTErpaa.



3. CBOICTBa HEOMIPEETCHHOTO UHTETPAJIA.

4. OcHoBHbIE (HOPMYJIBI UHTETPUPOBAHUA.

5. MeTonibl MHTErpUpOBaHUs (HEMOCPEACTBEHHOE WHTETPUPOBAHUE, METO/I
nojABeIeHUsT ToJa 3HaK JuddepeHnmana, MeToJ 3aMEHbl EPEMEHHBIX,
MHTErPUPOBAHUE TI0 YACTSIM).

6. MeTonuka MHTETPUPOBAHUSA B KOMIIBIOTEPHONM MaTE€MaTUYECKOM CUCTEME
MathCAD.

3aganus VIS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Ucnons3yst marepuanbl Jiekuuid 9 m 10, mpaktuueckoro 3aHatus 1 u
PEKOMEHOBAHHYIO JINTEPATYPY:

1. laTh onpezesneHne MoHATHs «IIEPBOOOpa3Has».

2. I3y4nTh OCHOBHBIE CBOMCTBA HEONIPEAEIICHHBIX HHTETPAJIOB.

3. CocTaBUTh TAOIUIy UHTETPAJIOB AIEMEHTAPHBIX (PYHKIUH.

4. I3yunuTh OCHOBHBIE METOJbl HWHTEIPUPOBAHUA: HEMOCPEICTBEHHOE
MHTErpUpPOBaHUE, METOJ| MOJABEAEHUs MO 3HaK nuddepeHimana, MeTol 3aMEHbI
IIEPEMEHHBIX, UHTETPUPOBAHUE T10 YACTSIM.

5. OcBouTh METONMKY HAaxOXJEHUS HEONPEIECICHHBIX HWHTEIPajioB B
cucteme kommberoTepHoi matematuku MathCAD Prime

IpakTunueckue 3anaTus 15- 16. OnpeneneHHbI HHTErPAIL.

Iliian 3ausTHA:

1. ®opmyna HeroTona-JleiiOHuna.

2. 'eoMeTprUYECKUM CMBICH ONPEIEIEHHOIO HHTETpaa.

3. Metobl BeruuCieHus: (MHTErpUPOBaHUsI) ONPEACICHHBIX HHTETPAJIOB.

4. ViccnenoBaHue OMpPEACICHHOTO HHTErpajia CpeACTBAMH KOMITbIOTEPHOU
cucteMbl MatremaTuku Mathcad Prime.

6. [IpunokeHus onpeaeIeHHOTO HHTerpaa.

7. BeiunciieHre TUIOMIAJIe TUIOCKUX (UTyp B JIEKApTOBOM W MOJSPHOM
CcUCTEMAaX KOOpJWHAT.

8. Berunciienue oobema Ted.

9. BeruucneHnue JUIMHBI AyTH MJIOCKOW KPUBOM.

10. Beiuucnenue mionaan NOBEPXHOCTH.

3aganus VIS NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Hcnonb3ysa marepuansl gekiui 11 u 12, npaktnueckux 3ansatuii 1, 12, 13 u
PEKOMEHIOBaHHYIO JIUTEPATypy:

1. BeIsICHUTD r€OMETPUYECKUI CMBICI ONPEAEIEHHOIO HHTETpaa.

2. VAcHUTh METOAMKY mpuMmeHeHust Qgopmynbl HbroroHa-JlelOHuna s
BBIUHCIICHUS OIPEIECIICHHOTO UHTErpasa.

3. 3yuuTth 0COOCHHOCTH MHTETPUPOBAHUS MO YACTSIM [JIsl ONPEIETIEHHOTO
UHTErpaja.

4. CoctaBuTh NOA00PKY (POPMYIT 1Sl BBIYUCIICHUS:



— IUIOWIAACH U JUTUH YT IUIOCKUX QUryp;
— 00BbEMOB U IUIOIIAJIEN TIOBEPXHOCTH TEJ BPALEHUSL.
5. OcBOUTh METOJMKY HAXO0XJIEHUS OIPEICICHHBIX UHTErPajoB B CHCTEME
KoMIibloTepHOM MaTeMaTtuk MathCAD.

IpakTnueckue 3anarus 17-18. {uddepenimansubie ypaBHeHHs

Ilinan 3ausaTusa:

1. OcHOBHBIE MOHATUS B TeopuH audPepeHnanbHbIX YPAaBHEHU TIEPBOTO
nopsizika. MaTerpan nuddepeHnnanbHoro ypaBHeHUS!.

2. Hauanbnsie ycnoBusd. 3agaya Komm.

3.Pemenne 0OBIKHOBEHHBIX TU(PHEPEHITUATHHBIX YPABHEHHIM

4. Tuter  nuddepeHnnanbHbIX  ypaBHCHHM l-ro  nopsnka  (c
pa3fenAoMMMUCS  TIEPEMEHHBIMHM,  OJHOPOIHBIC, JIMHEWHBIE, B  MOJHBIX
g depeHnranax 1 METOAbl UX PELICHU).

5. lTpunoxenune nudpepeHuanbHbIX YPaBHEHUN K PELICHUIO 3a/1a4.

3ajanus 1JI MOATOTOBKH K NPAKTHYECKOMY 3aHSATHIO:
Hcnonb3ysa maTepuaisl Jekiuid 13, 14 1 pekoMEeHJ0BaHHYIO JIUTEPATYPY:
1. U3yunuTh OCHOBHBIE TMOHATUA TeOopuU AUPGEepeHIIUATBHBIX YpaBHEHUN
MIEPBOrO MOpPSJIKA.
2. UByunute Meroabl pemieHus auddepeHnnanbHbIX  ypaBHEHUM 1-ro
MOPSJIKA CIEAYOIIUX TUIIOB:
— C pa3AeNSAIONIMMHUCS IEPEMEHHBIMU;
— JIMHEUWHbIC;
— B OJHBIX U depenimanax.

IIpakTn4yeckoe 3ansitust 19. PyOexHbIil KOHTPOJIb.

1. BrinmonHeHHE KOMIBIOTEPHOTO TECTUPOBAHUS.

3aaHus VIS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
1. IToaroroBuTkcs 1o Bcem TeMaM Pazniena 2 Kk KOHTPOIBHOMY
KOMITbIOTEPHOMY TE€CTUPOBAHMUIO.

IpakTuyeckoe 3ansiTue 20 - 21. D1eMEHTH MATPUUYHOTO UCUUCIICHUS.

IliaH 3ausaTus:

1. JlefictBua Haja MaTpULIAMU: CJOXKEHHWE, YMHOXXEHHUE Ha YHCIIO,
MIPOU3BEICHUE MATPHULL.

2. DreMeHTapHbIe MpeoOpa3oBaHUs MATPHII.

3. OnpenenuTenn U UX CBOMCTRBA.

4. Panr MaTpuUBbI.

5. OOpatieHue MaTpHuil.

6. Marpuunbie anredpanyeckue npeoOpa3zoBaHus METOJaMH
KOMITbIOTEpHON MaTeMatuyeckoi cucteMbl MathCAD.



3aganus QUi MOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:

Ucnonb3ysa wMarepuanbl JIeKUUM 15, mnOpakTudyeckoro 3aHsatus 1 wu
PEKOMEHAOBAHHYIO JINTEPATYPY:

1. U3y4nTh OCHOBHBIE Oa30BbIC MMOHATHS TEOPUHU MATPHUII.

2. 3yunTh METOOUKY BBIUYMCIICHUS ONPEACIUTENEH MAaTPULL.

3. U3yuuTs npaBuiia, CI0KEHUS, IEPEMHOKEHUS, OOpaIlleHUs] MATPULL.

4. N3yuuTh criocoObl ONpeIeNICHNs paHTa MaTPHUIIbI.

5. CocTaBUTh MEpEUYEHb MPOLEAYP CHUCTEMbI KOMIBIOTEPHOM MaTEMAaTHKU
MathCAD, opueHTHpOBaHHBIX Ha pabOTy C MaTPUIIAMH.

IIpakTnyeckoe 3ausitue 22-23. CUCTEeMbI TUHEHHBIX alTreOpandecKux
YpaBHEHUM

ILnan 3ansaTHA:

1. Pemenune cucrem JIMHEMHBIX ypaBHEHUM MeToA0M [aycca.

2. Pemenue crucrem JIMHENHBIX ypaBHEHUN MeTogoM Kpamepa.

3. Pemienue cucteM JNMHENHBIX YPABHEHU METOJOM OOPATHON MaTPHIIBL.

4. Pemenue cucTteM JMHEWHBIX YpPaBHEHUW CPEICTBAMHU KOMIIBIOTEPHOMN
mareMaruyeckoi cucteMbl MathCAD Prime/

3aganus VIS MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

Hcnone3yss Marepuaiibl JeKIUU 16, MpakTU4ecKoro 3aHsaTus 1 U
PEKOMEH0OBAHHYIO JINTEPATYPY:

1. U3y4nTh OCHOBHBIE OHATUS TEOPUU JTUHEHHBIX YPABHEHUH.

2. YACHUTH MpPU3HAKU COBMECTHOCTH CHCTEMBI JIMHEHHBIX alre0pandecKkux
YPaBHECHUM.

3. U3yunTh METOIMKY DPEIIEHUS CUCTEM JIMHEWHBIX YPAaBHEHUN METOIAMH
I'aycca u Kpamepa.

4. 3yunTh METOAUKY OTBICKAHUS PEIICHUN CUCTEM JIMHEHMHBIX YPaBHEHMS
MAaTpPUYHBIM METOJOM.

5. CocTaBuTh MEpEYEHb NPOLEAYP CHUCTEMBI KOMIIBIOTEPHON MaTeMaTUKH
MathCAD Prime npuMeHseMbIX ISl pEIICHUS] CUCTEM JIMHEHHBIX YpaBHCHU.

IIpakTnuyeckoe 3anusitue 24. PyGexHbIi KOHTPOJIB.

1. BelnmoniHEHNE KOMIIBIOTEPHOTO TECTUPOBAHHSI.

3aganus VIS OATOTOBKH K MPAKTHYECKOMY 3aHATHIO:
1. ITogroroBuThCS N0 BCceM TemaM Pazniena 3 K KOHTPOJIbHOMY
KOMITBIOTEPHOMY TECTHPOBAHUIO.

3aganus VI NOATOTOBKH K NPAKTHYECKOMY 3aHITHIO:

2. IloaroroButbces 1o BceM TeMaM Pasnena 1 K KOHTpOJIBHOMY
KOMITBIOTEPHOMY TECTHPOBAHUIO.

2.4. CamocTosiTe/ibHAsA pad0Ta 00yYAKOIINXCS



OcHOBHBIE BUJIbl CAMOCTOSTEIIBHOU paOOTHI:

1. IToaroroBka K JEKIMAM U MIPAKTUYECKUM 3aHATUAM

2. PaboTa ¢ KOHCIIEKTOM W/WJIU Mpe3eHTAUEN JIEKIUH.

3. CamocTtosTenbHOe U yIiIyOJIEeHHOE U3y4eHHe yueOHOro Marepuasa 1o
PEKOMEHIOBaHHBIM YYEOHBIM IMOCOOUAM U3 TIEPEUHS JTUTEPATYPHI JAHHOM
IIPOTrPaMMBL.

4. BeneHue OMOPHOTO KOHCHEKTA 110 U3y4aeMOU TeME B TETPaau AJIsl
MIPAKTUYECKUX 3aHATUM.

5. BblnonHeHNE MPAKTUUECKUX 3a/IaHUi, HE PEIICHHBIX 00Y4YaoIUMCS BO
BpEMsI Ay IUTOPHOTO BPEMEHH.

6. BrimonHeHME MOMANTHUX paCYETHO-TpaPUIECKUX 3aaHHH Tepe]
MPAKTUYECKUMHU 3aHATUSIMU B TETPAJIU.

7. BpInoiiHeHHE JOMAITHUX M JIOMOJTHUTEIBHBIX 3aaHUN, HAIPABJICHHBIX Ha
M3YYCHHUE M OBIIAJICHUE PA3TMYHBIMU CIIOCOOAMU PEIICHUSI MPAKTHYECKUX 38 TaHHAH
C UCIOJIb30BAHUEM PA3JIMYHBIX OMEPAIIMOHHBIX CXEM MAaTEMaTUYECKUX METOJIOB
pelieHus.

8. BrinosiHeHMe 3a/1aHU, TOCTABJICHHBIX HA JICKIIUU WU HA TPAKTUYECKOM
3aHATUU B popMe MpoOIEeMHOM 3a1aun («KeMc-cTaam»).

9. OcBoeHue PyHKIIMOHATBHBIX BO3MOKHOCTEH MPUKIAAHBIX TPOTPaAMM
CIIeIIMAJILHOT0 MaTEeMaTHYECKOT0 Ha3HAUCHHMS Il aHATMTHYSCKOTO U
rpauyecKoro pemeHuss MaTeMaTHIeCKUX 3a/1a49 U 3aJaHuH.

10.Texy1ue KOHCYIbTAIUK 110 TEMaM JUCITUTIINHBI.

11.IToaroroBka K TECTUPOBAHUIO MO pazjieiaaM (MOAYJIAM) AUCIUILIMHBI.

12.IToarotoBka K 3K3aMeHy.

Moaeib (0CO0EHHOCTH) CaMOCTOSITEJIbHOW PadoThl MO OTAEJbHBIM
paszenaM M TeMaM Kypca 04HOH GopMbl 00y4eHH s

Jucuunmaa (Momyne) «Marematuka u - uH@opMatuka. Yacte  1»
OTJINYACTCS] O4YEHb 3HAYUTEIBHOM IPAKTUYECKOW HAIPABICHHOCTBIO, YTO
MPOSBIISIETCS] B HEOOXOAMMOCTH peaju3alii B yYeOHOM IpoLecce TPeX MOAX00B
K CaMOCTOSITEILHOM paboTe.

1.IlepBbIii MOAXOM - OpraHU3ALMS CAMOCTOATEIBLHON pabOThl 00YUAIOIIUXCS
1o (OpMHUPOBAHUIO 3HAHUM MOHATUITHO-TEPMHUHOJIOTMYECKOTO U ONEPALMOHHOIO
anmapara OCHOBHBIX pa3/eloB MaTE€MaTUKH, YMEHHW M BIAJEHUH HM C
OpUEHTaluell Ha WHAUMBUIAYAIBHO-JIMYHOCTHBIA T'apaHTUPOBAHHBIA pE3yJbTaT B
30HE BO3MOYKHOTO pa3BUTHsI 00y4YarOIIErocs, HO He HIKe 6a30BOr0 ypOBHSI.

2. Bropoii momxom — oOpraHuzanMs CaMOCTOSATEIBLHOW paboThl MpHU
OBJIAZICHUH COBPEMEHHBIMH TEXHOJIOTUAMU NPO(ECCHOHATBHOW MaTeMaTUYECKOM
cpenst MatCad Prime, T.e. mpukiiagHasi HAmpaBICHHOCTb.

3. Tpetnit moaXo — NPUBUTHE YMEHUN W HABBIKOB BBINIOJHEHHSI OCHOBHOI'O
BUJIa T[I03HABATEJbHOW JIEATEILHOCTH — C€aMOOOYyYeHHs, CaMOpa3BUTUS BO
BHEAY/IUTOPHOE BPEMS, OPHUEHTUPOBAHHOTO HA WHAWBUIYAJIbHO-JIMYHOCTHBIN



rapaHTUPOBAHHBIAN pe3yiabTaT (POPMUPOBAHUS MATEMATUUYECKOH KYyJIbTYphl IMPHU
NapTHEPCKOM B3aMMOJEICTBUU C IIPENOJaBATEIEM.

B pesynbrare n3yueHus Tembl y 00ydaromerocst JOHKHO COPMUPOBATHCS
MPEACTABICHUE O COAEPKAHUU, CTPYKTYype M TMOPSIKE H3YyYECHUs JUCLMIUIUHBI
«Maremaruka u uapopmaruka. Hacts 1».

OOyuaromuecss JTOJKHBI SCHO HPEJICTaBISATh METOAUKY IOJATOTOBKH K
JEKIMOHHBIM U MPAKTUYECKUM 3aHATUSM; COJEP)KaHUE TEKYIEro, pyoexHOoro u
IPOMEXYTOUYHOTO KOHTPOJIS; KPUTEPUU OLIEHUMBAHUS UX y4eOHOW AESITEIbHOCTH,
GopMBl U CpPOKM OTYETHOCTH; IpaBuia pabOThl B KOMIIBIOTEPHBIX Kiaccax,
O0COOEHHOCTH OpraHU3allMy JO0CTYIIa K CETEBBIM PECYpCaM.

Ocoboe BHHMMAaHHME CJEAyeT YICIUTh HA3HAYCHUIO W OCHOBHBIM
BO3MOXKHOCTSIM CHUCTEMBI KoMIbIoTepHON MaTtemaTuku MathCad Prime. Crnenyer
MOHUMAaTh, YTO OT IIYOMHBI YCBOEHHUS JAHHOTO Y4e€OHOro maTepHuaja 3aBUCUT
3¢ (HeKTUBHOCTH paOOTHI 110 U3YUEHHUIO TEM AUCLUIUIMHBI.

Jnsi  KavyecTBEHHOTO  OCBOEHHME TEM  JUCUUIUIMHBI  PEKOMEHIYETCs
yIIyOJIEHHOE U3YYEeHHE CIEAYIOIIMNX BOIIPOCOB:

1. ComocraBieHue sA3blKa TEOPUU MHOKECTB U MAaTEMATUYECKON JIOTUKH.

2. W3yueHue akCMOM U TOXIECTBA alNreOpbl JIOTUKH.

3. V3ydyeHue OCHOBHBIX BHJIOB HEONPEIEICHHOCTEM NpenenoB (yHKIUMI

CJIOXHOTO BUAA.
4. VI3ydeHue METOJ0B PACKPBITHSI HEOTIPEIETICHHOCTEH CIOKHBIX (PYHKITUH.
5. Omnpenenenue ciy4daeB 3QPEeKTUBHOCTH MpUMEHEHUs TipaBmia Jlomurans
JUTS. BBIYMCIICHUS TIPEENIOB CI0KHON (PYHKITHH.

6. IloHsATHE OECKOHEYHO MalbIX U OECKOHEYHO OOJBIIMX BEJIWYMH U UX

3HAYEHUE B MATEMATHYECKOM aHaJIU3E.

7. Ananus onpeenenus npeaena ¢pynkiuu no Komwu u no I'eline.
[IpoGaemsl pa3pbeiBoB (GyHKIMU. HenpepbIBHOCTh (QYyHKIIMH.

9. 3Hauenne TteopeMbl Kponekepa — Kanmemnmm gis pemeHuss CHCTEMBI
JMHENHBIX anredpandyeckux ypaBHEHUN

*®

MooenvHbvie 3a0anusi:

1. Mcnonb3ysi OCHOBBI TEOPUH MHOKECTB, PELIUTE 3a/1a4y:

Kaxnpiii 13 500 oOyvaromuxcs 0053aH MOCeIarh XOTs Obl OJMH W3 Tpex
CIEIKYpCOB: IO MaTeMaTuKe, OW3Hec-TpaBy, TPaKIAHCKOMY TipaBy. Tpu
cnernkypca mocemamT 10 demoBek, mo maremaTtuke u OmsHec-mpaBy — 30, 1o
MaTeMaTHKe U IPa)kIaHCKOMY MpaBy — 25; CHELKYPC TOIbKO MO OU3HEC-IPaBy —
80 uyenoBek. M3BECTHO Takke, YTO CHEUKYpC IO MaTreMaTUKe nocemarT 345
YyesoBeK, Mo OusHec-mpaBy —145, no rpaxngaHckomy mnpaBy —I100 uenoBexk.
CxoJIbKO 00y4Yaromuxcs MOCEHIaloT CHENKYPC TOJBKO MO TPaKIAaHCKOMY MpaBy?
CxoJ1bKO 00yYaromuxcs MoCeIaroT ABa CrenKypca?



2. Iloctpouts B Mathcad B 01HMX KOOPAMHATHBIX OCSX IpapuKu (PyHKIUN
ylx)=In(x?] wm glx|=In[x]. Tloka3aTb HECKOJbLKO BO3MOXHBIX BapPUAHTOB

dbopmaTupoBanus rpaduka.

xt -1
3. BerunciauTe npeaen CIIoKHON (yHKITHH =y —1
y= x+1
4. WccaenoBaTh Ha HEMPEPHIBHOCTD (DYHKITHIO : 1-2x

5. Haiitm pemieHusi cuUCTEMBl ypaBHEHMM MertojgoM [aycca, MeTtomom
Kpamepa, maTpuyHbIM METOAOM B TETPAAM W C MPUMEHCHUEM CHUCTEMBI
KoMmbroTepHOU anredpsl MathCad.

3x, +x,+x; =8

III. OIHEHKA KAYECTBA OCBOEHMUA INCIHUIIJIMHBI (MOAYJISA)
IIpu OCBOCHUYU NUCUUTUIMHBI UCTIOJIB3YIOTCS CIACAYIOIINE THUIIbI OIEHOYHBIX
CPEACTB, KOTOPhIE OTPaXKEHBI B OIICHOYHBIX MaTeprajgax JUCITUTLIUHBI (MOTYJIs):
BrICTpBIN NMCBMEHHBIN WM YCTHBIN OIIPOC.
IloustTUiiHBINA TUKTAHT.
IIpakTUueckue 3aiaHus JJIs TEKYIIEro KOHTPOJIs YCIIE€BAEMOCTH.
KoHTposibHBIE BOMPOCHI W 3aJlaHUsl JJISI CaMOCTOSITEIbHOM pPabOoThI
o0ydJaromierocs.
KoMmnbloTrepHoe TecTUpOBaHWE g PYyOEXKHOTr0 KOHTPOJSI MO
paznenamM (MOTYJISIM ) AUCITUTLIIUHBI.
Bormnpock! u npakTryueckue 3aianus JJis SK3aMeHa.
KomMmmnbroTepHoe TeCTUpOBaHUE TPOBOJAUTCS MO  CIICTYIOIIUM MOTYJISIM:
Moayns 1 — Paszmen 1. OcHoBanusi Maremaruku, Paszmen 2.
HudbdepeHimanpHoe HCUUCTICHNE
Moayns 2 — Pazaen 3. IHTerpaibHOE UCUUCIIEHHUE.
Monynb 3 — Pasnen 4. JIuneitnas anreopa.
Texymass arrecranmsi. OCyIIECTBICHUE  IOCTOSHHOIO  KOHTPOJIA
BBITIOTHEHUS 3aJaHUK 00YUJarOIEerocs M OLIEHKA PE3yJIbTaTOB €ro paboThI.
[Ipu o1ieHKE BBITIOJIHEHHOTO 33JIaHHs YUUTBIBAIOTCS:
- KaueCTBO BBINOJHEHHUS 3aJaHusl (HAIM4he HECYIIECTBEHHBIX HEJ0YETOB,
CYIIECTBEHHBIX OIHOOK);
- BpEMsl BBITMIOJIHEHUS 3a]IaHUS;
- CTEIICHb CAMOCTOSTEILHOCTH BBIIIOJHCHHMS 3aJaHMS,
- YMEHHE OLICHUTh PE3yJIbTaThl CBOEH pabOThI U UCIIPABUTH OIIMOKHU.
®opmbl py0e:kHOr0 KOHTPOJIs (IIpU MOAYJBHOW OpraHu3alui HU3y4eHUs
JTUCIUTUIAHBI )



- penieHue KOHTPOJBHBIX 3ajlad (KOHTPOJb Ha YPOBHE IMOHUMAaHUS H
BJIQJICHUS ),

- TecTHpoBaHue (KOHTPOJIb HA YPOBHE 3HAHMUS).

IIpome:xyrounass arrecrauusi. JUIsI TOpOBEIEHUS MPOMEKYTOUYHOU
aTTeCTAllMM OILICHOYHBIC MaTepuajbl MPEACTABICHBI B (opmMe BOMPOCOB IS
MOJATOTOBKHU K JK3aMEHY, MPUMEPOB OMIICTOB.

3.1. OueHo4YHBIE CPEACTBA AJISl TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH

MopaeiibHble NpPaKTHYeCKHE 3aJaHUA VISl TeKYyILlero KOHTPOJIs
yCIIeBaeMOCTH

Tema 1. Brenenue B qucuuiuimHy (Motysib). OCHOBBI TEOPUU YUCETT

1. BbryuciauTh 3HaY€HUE APOOH

5
13.5- =
6
p — 56.199 = —56
2+ 4-=
3 7
344+4=— + 25—
7 5 9
4.67— =
6
25 —
7

2. Tloctpouts rpaduk Gyskuun y(x|=In(x| mus x € [1,6] ¢ marom pasabM 1.
BreiBecTr Ha 3KpaH TaONMIBI 3HAUEHHUN PAaHKMUPOBAHHON MEPEMEHHON U
COOTBETCTBYIOIIUX MM 3Ha4Y€HUU (PyHKUMU. J[JI1 BBINOIHEHUS 3aJlaHUsA
BOCIIOJIB30BAaThCA CIACAYIOIINM JINCTHHTOM.

y(x) = In(x)

x=1.6
X = y(x) =
0 2
0.693
1.099
1.386 v(ix) 1
1.609
1.792

M| k|W|IMK]| =

3anaua 3



Ioctpouts rpaduk GyHKIEH y(x|=In|x"| amst x € [1,6] ¢ marom pasueiM 0,5.
BoiBecT Ha JKpaH TaOIMIbBl 3HAYEHUM PAHKUPOBAHHOW TNEPEMEHHOW W
COOTBETCTBYIOIIUX UM 3HAYEHUMN (PYHKIIHH.

Bobruncnuth 3HaueHre PyHKIUU B TOUKE X =7.

3agaua 4

[ToCTPOUTh B OAHHX KOOPAHHATHBIX OCsX rpaduku GpyHKuui yx|=In(x"2| n
glx|=In[x]. Tloka3arb HECKOJIHLKO BO3MOXHBIX BAPUAHTOB (HOPMATUPOBAHHMS
rpajduxa.

3agauya S

1. IlepeBectu cpencrBamu cuctembl MathCad Prime:

— U3 JECATUYHON CUCTEMBI CUMCIICHUSI B BOCBMEPUYHYIO uncia 756 u 239;

— U3 IECITUYHOM CUCTEMBI CUMCIIEHUS B IBOMUHYIO uncia 11 u 17.

2. BEINOJIHAUTE IEUCTBUE: 10010011, - 22100223.
3.YHucno 276 3anucaHo B JBEHAJAUATEPUYHON cucteme cuuciienus. Kak oHo

3alUILIETCS B IECATEPUUHON CUCTEME CUUCIICHUS?
4. BBINOJHUTH JIEUCTBUS:

(2 +3)(3- i2)
(3- i2)2;
(5+i2) +(3- i4)

b

Haittu MOy 1 apryMeHT pe3yibTrara.
Pe3ynprar npeacTaBuTh B 1€KAPTOBOU U ITOJSAPHON CUCTEME KOOPAUHAT
5. [IpencTaBuTh B TPUrOHOMETPUUYECKON (hOPME KOMIUIEKCHBIE YnCIa!

1- /3,
-3+i\/§;

Tema 2. OcHOBBI TCOPHH MHOKECTB

y
&

Ha nuarpamme wnzoOpaxensl MHOxkectBa A, B, C. VYkaxure Ha 3Tol

III/IarpaMMe CJIeIIy}OH_II/Ie MHOKECTBA.:
1y AU (BnC) '

2) (AUB)\(BHA).
3) ((AuC)mB)\C'




3agaua 2
3anucatk ¢Gopmylly, MO KOTOPOM IOCTPOCHO KaKI0€ W3 MHOXECTB Ha
PUCYHKE.

¢ &

b Ny

Tema 3. ®yHKIMH U UX NIPeAeJIbI

3agaua 1

HccnenoBath, Kak HW3MEHUTCS IIOBeJCHHE Tpaduka J (x) =sin(x) TS
CIEIYIOIINUX CIYyYaeB:

Y0 =f(x)+a.

Y6 =f(x- b),
Y =k -f (x),
) =k %)

Jlyist 9ero mMOCTpOWTh B OJHHUX KOOPJIWHATHBIX OCSX TMOMapHO Tpaduku

byHKUIUN &)y BUJION3MEHEHHO#H (yHKImn (x) IUISl YKa3aHHBIX CITy4aeB.
HccenenoBanus npoBECTH:
— JUIsL  TIPOU3BOJIBHBIX IIOJIOKUTEIBHBIX M  OTPULATENIBHBIX 3HAYCHUU

MOCTOSIHHBIX Bemunn @ u b;
—JUI TIONIOKUTEIBHBIX M OTPHUATENBHBIX 3HAaueHWH K (paccMoTperh
k<1 [k>1 f =
ciry4yau ‘ , Jk=-1,
Cnaenatb BBIBOJIBI O MTOBEJIEHUH I'paduka GYHKINUU IPU U3MEHEHUH €€ BUA.

3agaya 2

Beruuciute npenensr:

. arctg(2x-1

m g(2 ) _
x—»% 4x° -1

. x“-5x+6
lim =
=3 x-3 ,
sinZf
lim——4 =



Tema 4. IIpousBonnas u qudpepenuman pyHKuuu

3agauva 1
Hcnonb3ys onpeaeneHne Npou3BOIHOM, HAUTH MPOU3BOAHYIO PYHKIIUU

f(x) =2
3agaya 2
Boruncnuts nuddepennman GyHkuuu

y :ln(sin Jx )

3agaya 3
BeraucenuTh mpuOInKeHHO

J101

3anava 4

. =4x - x°
[Moctpouts rpaduk KacateabHOl K rpaduky pyHKuun
nepecedeHus ¢ ocbro OX.

B TOYKax

Tema S. UcciienoBanue pyHKumii

3agaua 1
Hcnone3ys cuctemy kommbioTepHoil Matematnku MathCAD, uccrnenoBaTh

(x) =2x*Inx

dyskmmo Y Ha Bo3pactanue W yObiBaHue. [locTpouTs rpadukx

GyHKLIUU.

3amava 2
Hcnonb3ys cucreMy kommbioTepHoi matematuku MathCAD, uccrnenoBaTth

() =éx3(x2 - 5)

(GyHKLHIO Ha MakcuMyM HU MuHUMyM. [locTpouTs rpaduk
(GyHKLHU.

3agaua 3

Ucnone3yst cuctemy KommbloTepHoW Matematuku MathCAD, HaiiTu

x+1
Y ()C) - l_ llJ

HauOoblIee U HaMMEHbIee 3HAYCHUS (PYHKIHUU € Ha orpe3kel .
[TocTpouts rpaduk GyHKIMH.

3agauya 4

Hcnonb3ys cucremy komnbroTepHoil Mmarematnku MathCAD, uccnenoBathb

43 04
TOYKH Meperuda, BHITYKIOCTh U BOTHYTOCTh (hyHKIUH (x) =4x” - 2x°

[TocTpouts rpaduk GyHKIMH.

3agaua 5



rpaduK ¥ HAKJIOHHYIO aCUMIITOTY K Tpaduky QyHKIIH

Hcnonb3ys cucrteMy kommbioTepHoiM Marematuku MathCAD, noctpouTh
g V(x) =arctgx + x

Tema 6. HeonpenesieHHbIH HHTETPaJ

3agaua 1
BrraucauTh HeolnpeaeaeHHbIE HHTErPaIbL:

) ﬂl - x6)dx

5) fcos(3x +5)dx

b

) J(zx+1)2dx

2
JJ+x dx
r) X ,
0 fxexdx

) fx cos(x)dx

Tema 7. OnpenesieHHbIN HHTETPAJT

3agava 1
Breraucnute aHaTUTAYECKU:

* dx

a) fr\/;

5

5

co s(x)

3agaya 2
Haiitu niomaas Gurypel, orpaHuYeHHON JIMHUAMHU

_ 2 __ .2
y=XT-6 4, y =Xt 456 [ToctpouTts rpaduku GyHKIHH.
3agaua 3

[HocTpouth TpadUK M BHIYUCIUTH IIHHY IyrH KPHBOH 2 =Insin x OT

N



3anava 4
Ly =-x+2 _ y=2x-x°
[TocTpouTts rpaduku QyHKIIMMA u :
Haiitu o0bem Tena, oOpa3zoBaHHOTO BpaieHueM BOKpyr ocu OX ¢urypsi,
OTpaHUYECHHOM TpaduKaMu dTUX QYHKIUH.

Tema 8. [Inddepenuuanbabie ypaBHeHUs

3agaua 1

y' ==
Haiitu oOmee pemenue qudpepeHnnanbHoro ypaBHeHUs X
3agaua 2

i Y43y =e™
Haiitu oOiee pemienue qudpepeHnnanbHOro ypaBHeHUs
3agaua 3
Xy =2

Hailitn vactHoe pemeHue aupPpepeHIHanTbHOIO ypaBHEHUS Inx g

Xy =e ; Yo :1.

Tema 9. DiieMeHTbI MATPUYHOT O MCYHCIICHUS

3agava 1
3
_[1 0 3 B=|1
Jst 22 1)y, 2 Haiitn A ‘B
3agauya 2
1 3 2
A=2 1 5
B 1 0 1
BIYHMCIIATH ONPEICTUTEITb> MATPHUIIBI )
3agaua 3
1 3 0 2
A=0 11 2
2 6 0 4

Haiitn panr Mmatpunbl

3agaua 4



1
A=|2
1

—_— N

3
1
. -1 0
HaiiTu 00paTHyI0 MaTpuily A 1y MaTpHIIbI

Tema 10. Cucrembl JIMHEHHBIX AJIre0panyecKuX ypaBHEeHHI

3agauva 1

Haittu pemienue cuctemsl ypaBHEHUN
2x, - 4x, +3x; =1
X, - 2x, +4x; =3
3x; - x,4+5x; =2

MetonoM ['aycca.

3anava 2

Haittu pemienue cucrembl ypaBHEHUN
X, +2x, +3x; =5
2x, - x, - x5 =1
X, +3x,+4x; =6

metonoM Kpamepa.

3agava 3

Havitu pemenune cucrembl ypaBHEHUH.
X +2x,- x5 =2
2x, - 3x, +2x; =2
3x; +x,+x; =8

METOJI0M 0OpaTHON MaTPHUIIbI

3.2. MoaeabHbIe TeCThI VISl TEKYIIEro KOHTPOJIsSl yCIIeBAeMOCTH

Texymmii KOHTPOJIb M0 pa3aeny 1 «OcHOBaHMSI MATEMATHKH
1. laHo KOMILIEKCHOE YH CJI0

a =3-4i.

a| =

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

3anuIIruTe YUCo:

Re(a)=;

Im(a)=

3. UncJio 10101 3anucano B ABOUYHOM CHCTEME CUMCJICHU.



3anMImuTe YUCiIo B ASCITUYHON CUCTEME CUHMCIICHUS.

4. Yucjo 73 3anucaHo B 1eCATHYHOM CHCTEMe CUMCIEeHHUs].

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

BriGepute oauH u3 6 BapuaHTOB OTBETA!

1) 111

2)76

3) 127

4) 256

5) 315

6) 82

5. 3akpanieHHOe MHOKeCTBO ONMUCHIBAETCS BhIPAKEHHEM

A B

1y (A/Blulc/A)

2 (BUC/ANB)

3y BABNC)/A)

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

sy (AUBNCI(AUB)

Texymuii KOHTPOJIb M0 pasaeny 2 «luddepeHnuanbHoe HCUUCICHHE)

a2 .3
6. ®ynxnus ¥ (x) =3x7 - x
UMEET MAaKCUMYM B Touke ¥ —... (3allUIINTE YHCIIO).

1 3
§/¥+;- x_2+4

7.
BriOepute oauH U3 4 BapuaHTOB OTBETA!
1 1 N 6




1 3
_3

53
8. Haiigure nmpeaes q)yHKulm

8x2 +4x- 5

1x1—>I}o14x 3x+2 )

BriGepurte oauH U3 5 BApuaHTOB OTBETA!
1) e’

2)2

3)1/3

4) 1/16

5) 2/5

Texkymnii KOHTPOJIb N0 pa3aeny 3 «AHTerpajbHOe HCUHNCICHHE)

9. OcHOBHOM 3a1a4eil HHTErPAJbHOI0 HCYHMCICHHUS SBJIsIETCS 3a4a4a

1) oTbIcKaHMs TPOU3BOIHOM (PYHKLUH IO €€ MEPBOOOPA3HOM;

2) BoccTaHOBJIEHUS (DYHKLIHHU I10 €€ MPOU3BOAHOMN min quddepenunany;

3) oteickanue auddepenimrana GyHKIUU M0 €€ MPOU3BOIHOM.

10. IIpou3BoaHAasi OT HeONpPeAeJeHHOT0 MHTErPaJia paBHA

1) noabIHTErpaIbHON QYHKINU;

2) NOABIHTErPATLHOMY BBIPAKEHUIO;

3) nuddepenirany noApIHTErpaATbHON (QYHKIINY;

4) npou3BOJHON MOJIBIHTETPAILHOTO BBIPAYKEHUS;

5) IpOM3BOIHOM TOABIHTETPATBHON PYHKITUY.

11. HeonpeneJieHHbIM HHTETPAJIOM HEKOTOPOH (PYHKIIMU HA3BIBACTCS

1) mpousBoaHAS 3TON (HYHKIIMH IUTIOC KOHCTAHTA;

2) nuddepenunan 3Toil PyHKINHU;

3) COBOKYIHOCTb BCEX €€ NEPBOOOPA3HBIX;

4) COBOKYITHOCTb BCEX MPOU3BOAHBIX ATOU (DYHKIIMH.

12. BepHo M yTBep:kaeHHe ''OnpenesieHHbI HHTErpaj He 3aBHCUT OT
BbIOOpa nmepBooOpasHoi''?

1) BepHO;

2) HEBEPHO.

13. ®@opmyJia MHTErPUPOBAHMS 10 YACTAM MMeeT BH/I

D fudv =u v- fudv;
) fudv =u v - fvdu;
3) fudv =u v+ J"vdu;
4 fudv = fudv- uv



b
[f Gr)dx =

14. «

Br16eprte HECKOBKO U3 5 BApHAHTOB OTBETA!

D (D(x)‘];;

2 O(x) + c,
3) P(b) - P(a),
4y P(a) - D(b).

5) D(x)), +C
- 1 3
fl .s1§1 xdx:
15. sin” x

)" ctgx +cosx +C,

2) - cosx +sinx +C,
3) ¥ - arctgx + C .

arcsin - + ! arctg *
N

4) 2 V3

- l(:os(3x +5)+C
5 3 .
lf dx _
16, 0V4- X’
T
1) 6;
2) 0;
1- arct 1
3) 4 4,
T
4) 4;
5) ln‘3+ﬂ‘.

17. Haiitu miiomaas ¢urypsl, orpanu4eHHod ocbio OX u rpagpuxkom
GyHkuun

y(x) =x - 2x

npu * € {O;2J .

Bri6epure oauH U3 5 BApUaHTOB OTBETA!

1) 4/3;



2) 3/4;
3) 8/3;
4) 3/8;
5) 0.

18. Penuennem ypaBHenusi © T spasercs
1) Ce' - x-1,
2) (X + C)ex .

y =3+ <
3) x;
4 =¢
5) ¥ =0,
6) ¥ =Ce’.
19. Yka:kuTte BepHble PABEHCTBA

lim F(x)=0
1) X— =00 .

lim F(x) =1
2) X— :
lim F(x) =1
3) X— =00 .

lim F(x) =0
4) X— 00
Texymuii KOHTPOJIb 10 pa3aeny 4 «/Iuneitnas aaredpa»

20. TpaHCIIOHMPOBAHHOM MATPHIIEel HA3bIBAETCA MATPHULA,

MOJIyYeHHAsl U3 TaHHOW B pe3yJbTare

b

b

Buvibepume ooun uz 4 eapuanmoe omseema:

1) 3aMeHBI KaKI0H €€ CTPOKU CTOJIOIOM C TEM K€ HOMEPOM.

2) YMHOKEHHSI Ka)KJI0l €€ CTPOKHU Ha CTOJI0EI] C TEM K€ HOMEPOM.
3) yMHOXXEHHUS €€ Ha MaTpHIly OOpaTHYIO 3aJaHHOM.

4) mpou3BOJIBHON NMEPECTAHOBKHU ABYX JIFOOBIX €€ PAIOB.

21. ExfMHu4Hass MaTpuua - 310

Buvibepume ooun uz 5 eapuanmos omeema:

1) kBagpaTHas MaTpuIla, Ha TJIABHOM IMAarOHAIU KOTOPOU CTOSAT €IMHUITBI

2) KBaJipaTHas MaTpHIlA, HA TJIABHOM JAMAroHajld KOTOPOM CTOSIT €AMHUIIBI, a
BCE OCTaJIbHBIE 3JIEMEHTHI paBHbI ()

3) Marpuiia, Ha TJIaBHOW JIMAaroHaIM KOTOPOW CTOST €IUHUIIBI

4) kBasipaTHast MaTpPHUILA, BCE AJIEMEHTBI KOTOPOil paBHHI |

5) Matpua, Bce 3JIEMEHThI KOTOPOM paBHHI |

22. OnpeneanTeb He U3MEHUTCSA



Buvibepume necxonvko uz 4 eapuanmoe omseema:
1) ecnu CTpOKU 3aMEHUTH CTOJIOIAMH U HA0OOPOT
2) eciu K 3JIeMEHTaM Kakoro Ju0o psaa npudaBUTh COOTBETCTBYIOLIUE
AJIIEMEHTBI MapaJIEIBHOTO PAJla, YMHOKEHHBIE Ha JIF000€ YHCIIO
3) npu BbIUEPKUBAHUU HYJIEBOU CTPOKH
4) npu BbIYEPKUBAHUU CTPOKH, SJIEMEHTHI KOTOPOU MPOTOPIIMOHATIbHBI
KaKoH 00 JIpyroi CTpoKe
23. HaiiTu paHr MaTpuibl
i 4

1
A=|1030
26 8

| S ]

e

3anuwume uucno:
rank=
24. HaiiTu penieHue CHCTEMbI YPaBHEHUI

2x, +x, +x; =3

X, +x,+2x; =5

3anuwume uucno:
XI=
X2=
X3=

I11.3. Bonpockl ¥ NpakTHYeCKUE 3aJaHUSA IS IPOMEKYTOYHOM
aTTeCTALMM YCIIEBACMOCTH

Bonpocel ais1 3x3amMeHa

Pa3zoen 1. Ocnosanus mamemamuku

l.IlpenMer u 3amauyu  MaTeMAaTHKU, €€ poJib B MNPOPecCUOHATbHOU
JESTENbHOCTH.

2.Ha3zHaueHue, (QyHKIIMOHAIbHBIE BO3MOXHOCTH M TOPSJIOK padoThl ¢
cucTemMoi komnbroTepHoit anredpsl Mathcad Prime 3.0.

3.006m1as XxapakTeprUCTUKa YUCIOBBIX CUCTEM.

4.MHOX€ECTBO NEUCTBUTENBHBIX YHCEI. [ eOMETpHUECKOE IPEACTABICHUE.

5.MHOXECTBO  KOMIUIEKCHBIX  YUCE€I W  ONepalud  HaJ  HHUMH.
I'eomeTpruecKknil CMBICIT KOMIIJIEKCHOIO YHCIIA.

6.Ilonstie  mHokectBa. OcHOBHBIE moOHATHS. Omnepamuu — anredpbl
MHOECTB.

Paznen 2. ludgdepennuanbHoe ucuncjieHne

7.11onstre pynkuuu. CriocoObl 3aganus QyHKIIMIA.



8.Ilonsatue obpatHoil pyHkuuu. [TponsBoanast o6paTHON (HyHKIIMH.

9.1lonstre cnoxunoi pyHkuuu. [Ipon3BoaHas ClI0KHON QyHKUIMN

10.ITonsitue npenena ¢ynkuuu. Onpenenenue no Komu. OcHOBHBIE
MpaBujia BBIYUCICHUS TIPeesoB GyHKIUMI.

11.11epBbIit 1 BTOPOI 3aMeUaTebHbIE IPEIETBI.

12.Ilonsitue mpousBogHOW GyHKIMU. ['eomeTpuueckuii M (QU3NUECKUN
CMBICJ IPOU3BOIHOM (PYHKIIMH.

13.®yHKIMsA HenpepbiBHAs B TOUKe U Ha oTpes3ke. Kiaccupukanus touek
pa3phIBOB.

14. Tudbdepennmpyemas  dyukmuss u  ee auddepennuan. [lonsarue
muddepennnana pyaknuu. ['eomerpudeckuii cmbich quddepennnana GyHKINM.

15.061mas cxem ucciaenoBanusi GyHKIUI MPU TOMOIIN TPOU3BOTHBIX.

16.UccnenoBanne (QyHKOMHA Ha Bo3pacTaHue M yObIBaHHWE (YHKLUU.
Heobxoanmbie U JOCTATOYHBIE YCIOBHSL.

17.UccnenoBanue (pyHKIMII HA MakcUMyM W MUHUMYM. HeoOGxomumbie u
JNOCTaTOYHBIE YCIOBUSL.

18.VccnenoBanne QpyHKIMM HAa HAaUMEHbIIIEE W HauOOJbIIEe 3HAUCHUS Ha
orpe3ke. HeoOxoaumeble U 1OCTATOYHBIE YCIIOBHSL.

19.UccnenoBanue QyHKIMM Npy NOMOIIM NPOU3BOAHBIX. TOoukM neperuoa.
HeoOxoaumbie 1 1OCTaTOYHBIE YCIOBHUSL.

Paznen 3. UnTerpajbHoe HCYUCTIEHHE

20.Tlonsatue HeompenereHHoro wuHTerpana. llepBooOpasHas QyHKIIHUA.
['eomeTprueckuii CMBICIT.

21.CBoiicTBa HEONPEIETEHHOTO UHTETpaia.

22.0OcHOBHBIE METOIbI VHTETPUPOBAHUS: HEIOCPEACTBEHHOTO
UHTErpUpOBaHUs; MoABeAeHUEM  (GyHKUMHM 1oA  3HaK  auddepeHunana;
MHTErPUPOBAHUSl TMOJCTAHOBKOM (3aMEHOM NEpPEeMEHHO); MHTErpUPOBAHHUE I10
qacTsM.

23.0mpeneneHHplii UHTErpall. ['€oMEeTpUYEeCKUid CMBICI ONPEAECICHHOTO
WHTErpaa.

24.®opmyna HerooToHa-JIeOHMIIA IS BBIYMCIACHUS  OINPEACICHHOTO
WHTErpaa.

25.CBoiicTBa ONIPEAECICHHOTO UHTErpaa.

26.I'eomeTprueckoe MPUIOKEHUE ONPEAECICHHOIO NHTErpaiga. Beruncinenue
TIOIaieH M IUTMH YT TUIOCKUX UTYP.

27.1'eoMeTpHUECKOE TIPWIOKEHHUE ONPEAEICHHOIO NHTErpana. Beraucnenue
00BEMOB U IUIONIA/IEH MOBEPXHOCTEN TEN BPALLIEHUS.

28.OCHOBHBIE MOHATUS B TEOpHH IUPPEpeHIIMATBHBIX YPABHEHUN MIEPBOTO
nopsnka. arerpan nud@epeHunanbHoro ypaBHeHus!.

29.00mee u yacTHoe peuieHue AuQdepeHIuanbHbIX YpaBHEHUU.
Hauanbnubie ycnoBus. 3agada Komu.

Pa3znen 4. J/Inuneiinas anredpa

30.Matpuua. Buasl MmaTpull. D1eMeHTapHble TPe0Opa30BaHusl MAaTPULIBI.



31.OnemeHTBl MaTpUYHOTO UcUUCeHUs. CI0KEHUEe U YMHOKEHHE MATpHll,
MX CBOMCTBA.

32.0nemMeHTbl MaTpu4HOro ucuucienus. Onpegenurenu Marpul. CrnocoObl
BBIYUCJIEHUSL ONpeAenuTeNne 2-ro u 3-ro nopsaka. YacTHeI ciiydall TEOpEMBI
Jlanuaca — pa3noxeHue onpeeauTeNs 0 CTPOKE UK CTOJIOILY.

33.CpoiicTBa ompexpenutTenet wMarpull. MwuHOp U anredbpanyeckoe
JOTOJIHEHUE MaTPUL.

34 Ilonsitue panra matpuubl. CBOHCTBa paHra MaTpuilbl. AJTOPUTMBI
OIIPEEIICHHUS.

35.Cuctema nuHelinbix anreOpamdeckux ypaBHeHuil (CJIAY). OcHoBHbIE
MOHSTHS.

36.00umin nmoaxox k wuccienoBanuto u pemenuro CJIAY. Teopema
Kponekepa-Kanemnu (6e3 10ka3aTenbCTs).

37.00parHas MaTpulia, €¢ CBOMCTBA, A ITOPUTMbI BEIYUCIICHUSI.

38.Pemenue cuctem JIMHEMHBIX YpaBHEHUN. MaTpUUHBIA METOI.

39.PelieHue cucTteM JIMHEHHBIX ypaBHEHUW. MeToa NOCIeq0BaTEIbHOTO
HCKJIFOUEHHUS HeU3BEeCTHRIX (MeToj ["aycca).

40.Pemienne cucrteMm JnuHEWHBIX ypaBHeHud. Meton Kpamepa. Teopema
Kpamepa.

KoHTpoJibHbIEe paKTHYeCKHE 321aHUS K TPETheMy BOIPOCY
IK3aMEHAIIMOHHOI0 OHUJIeTa

IIpakTHyeckue 3axaHus (AHAJIMTHYECKOE PelleHHe)

1. I'padmueckoe oOo3HaueHuWe oOMacTed Ha PUCYHKE, 3aJaHHBIX
dbopmynamu anredpbl MHOXKECTB.

2. 3anucats (GopMyiny anreOpbl MHOXKECTB W anreOpbl JIOTUKU 0
rpaduueckoi tuarpamme Benna.

3. Breruucnuth npenen QyHKIUU.

4. Jloka3aThb TOXJECTBO, HUCIONB3YS OINpeAelieHne mnpenena (QyHKIUU I10
Komm.

5. Beruucauts npenen ¢yukiuu. [pasuno Jlonurans.

6. Haiitu npou3BoaHy0 (PyHKIIMM, UCTIONB3YS ONpPEEICHUE TTPOU3BOIHOM,
npaBuia u Gopmyiibl AU hepeHITUPOBAHMS.

7. HaliTu mpou3BOIHYIO CIOKHON (DYHKIIMH, 00paTHON (yHKIINH.

8. Haittn muddepenman GyHkimm.

9. BbrlunciieHHEe HEONPEACICHHBIX U ONPEICICHHBIX UHTETPAJIOB METOIaMHU
HEIMOCPEJICTBEHHOI'O0 WMHTErPUPOBAHUSA, 3aMEHbl NEPEMEHHOW, MOABEACHHEM I10J
3HaK AuQdepeHnmana, UHTErPUPOBAHUS 110 YACTSM.

10. Haiitu oOiee pemenue /1Y nepBoro nopsiaka.

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

12. BeIMoaHUTH eUCTBUSA (CTI0KEHUE, YMHOKEHHUE) C MATPUIIAMH.



13. HaliTu 0OpaTHyr0 MaTpuIly U BBIIOJHHUTH MPOBEPKY. JleMoHcTparus
Pa3JINYHBIX METOMOB.

14. Beruncnuth  onpenenuTens MaTpuipl.  JleMoHcTpanus —pas3IMYHBIX
METOJOB.

15. Onpenenutpk panr MaTpuubl. JleMOHCTpalus pa3InyHbIX METO/IOB.

16. Pemuth cucteMy ypaBHEHMI MeToaMu: MaTpuuHbIM, Kpamepa, I'aycca
(mocnenoBaTeNbHOTO UCKIIFOUEHUS! HEU3BECTHBIX ).

IpakTuyeckue 3ananus (BoMOJIHSAIOTCA B cicteMe MathCAD Prime)

[TocTpouTs KacarenbHyO K rpaduKy QyHKIIHH.

HccnenoBarh QPyHKIMIO HAa BO3pacTaHue U yObIBaHUE.

HccnenoBars PyHKITNIO HA MAKCUMYM U MUHHMYM.

Haiitn HaumeHbIiee U HanboJbIee 3HaYCHNS GYHKIIUN Ha OTPE3KeE.
HccnenoBats Touky nepernda GyHKLIUH.

BbruucnuTe miomnaab miockoi Gurypsl.

Bbruncinuth JMHY IyTy MII0CKOW QUTYPBHI.

Breruncnuth 00beM (T10111a]1b TOBEPXHOCTH ) TEJa BpaIleHUSI.

Haiitn 00paTHy10 MaTpuily, paHT MaTpulibl. JleMOHCTpalus pa3andHbIX

PN B DD =

NS

METO/IOB.
10. Pemmth cucTeMy JUHEHHBIX YpaBHEHUI MaTPUUHBIM METOJIOM.
11. Pewmuts cucteMy JMHENHHBIX YpaBHEHUN MeTogoM Kpamepa.
12. Pemuts cucTteMy JIMHEHHBIX YpaBHEHUN MeTo0M ["aycca.

IV. YAEBHO-METO/INYECKOE OBECIIEYEHHUE

4.1. HopmaTuBHBIE aKThI M Cy1e0HAs NPAKTUKA

1. Joxtpuna wundopmanuonHoir Oe3onacHoctu Poccuiickoit denepanuu
(ytB. VYkazom Ilpesunenta P® or 5 pexabps 2016 r. Ne 646) // C3 PO.
12.12.2016 r. Ne 50. ct. 7074.

2. ®enepanbubii 3akoH oT 27.07.2006 Ne 149-03 «O06 wuHdopmanuwu,
MH(POPMAIIMOHHBIX TEXHOJIOTUIX M 0 3anure uapopmarumy // C3 PD. 2006. Ne 31
(1 4.). ct. 3448.

3. 3akoH P® ot 21 utons 1993 r. Ne 5485-1 «O rocymapcTBeHHO# TaitHe» //
C3 P®. 13 okTsa6ps 1997 1., Ne 41, ct. 4673.

4.2. OcHOBHas JUTEpPaTypa
1. HWnadopmatnka ¥ MaTeMaTvKa : Y4YeOHWK W TPAKTHUKYM JJis BY30B /
T. M. bensieBa [u ap.] ; mox penaknuend B. JI. Onpkuna. — 2-€ u3f., mnepepad. u
non. — Mocksa : FOpaiit, 2022. — 402 c. — ISBN 978-5-534-10684-8. — URL.:
https://www.urait.ru/bcode/490087 (mata oOpamenus: 17.06.2022). — Pexum

noctyna : jJokanbHas cerb YHuBepcuteta umenu O.E. Kyrapuna (MITOA). —
TeKCT : 3JIEKTPOHHBIN.



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

2. IlpaBoBas wuH(poOpMaTHKa : Y4YEOHUK U TMPAKTUKYM JJIS BY30B/ TOJ
penakiueit C. I'. UybykoBoii. — 3-e u3x., mepepad. u gom. — Mocksa : FOpaiir,
2022. - 314 c. — ISBN 978-5-534-03900-9. — URL:
https://www.urait.ru/bcode/488822 (mata oOpamenus: 17.06.2022). — Pexum
noctyna : jokanbHas cerb YHuBepcutera umenu O.E. Kyrapuna (MITOA). —
TEeKCT : 3EKTPOHHBIM.

4.3. JlonoJIHUTEJIbHAS JINTEPATypa

1. HudopmarrioHHble TEXHOJIOTUN B IOPUAMYECKON JEATEILHOCTH : yUeOHUK
1 mpakTukyMm 11t By3oB / B. JI. Onbkun [u ap.] ; nox penakmueit B. JI. DnapkunHa. —
2-e u3x., nepepad. u gomn. — Mocksa : FOpaiit, 2022. — 472 ¢. — ISBN 978-5-534-
12733-1. — URL: https://www.urait.ru/bcode/488701 (mara oOparieHUs:
17.06.2022). — Pexxum poctymna : JiokaibHas ceTb YHuBepcutera umenu O.E.
Kyradpuna (MI'FOA). — TekcCT : 2JIeKTPOHHBIM.

2.  Kamman, FO. . Teopust BeposiTHOCTENM, MareMaTH4eCKas CTATUCTHUKA U
cinyuaiinble mporecchl : yueOHuk / Kamman FHO.A. — Tomck: U3n-Bo Tomckoro
monutex. YH-Ta, 2013. — 131 c¢. — ISBN 978-5-4387-0173-6. — URL:
https://znanium.com/catalog/product/673043 (mata oOpamenus: 17.06.2022). —
Pexxum poctyna : nokanbHas ceth YHuBepcutera umenn O.E. Kyradpuna
(MTI'FOA). — TekcT : 2JIeKTpOHHBIH.

3. Marematuka ¥ uH(OpPMATHKA : Y4YEOHUK M TPAKTUKYM JJIS CPEIHETro
npodeccuoHanbHoro obpazoBanus / T. M. benseBa [u ap.]; mox penakiuei
B. II. OnbkuHa. — 2-e¢ u3A., nepepad. u gom. — Mocksa : FOpaiit, 2022. — 402 c. —
ISBN 978-5-534-10683-1. — URL: https://www.urait.ru/bcode/490088 (marta
obOpamenust: 17.06.2022). — Pexxum nocTyna : JIOKaJibHasi CE€Tb YHUBEpPCUTETA
umenu O.E. Kyrapuna (MI'FOA). — TekcT : 351eKTpOHHBI.

4. Ilucemennsii /J[. T. KoOHCHEKT NeKIMii MO TEOPUU BEPOSATHOCTEW,
MaTEeMaTUYECKOM CTaTUCTUKE U ciaydaiHbiM nporeccam / J[. T. IlucemenHsblit. — 4-
e u3n., ucnp. — M. : Aipuc-nipecc, 2008. — ISBN 978-5-8112-3340-3. — URL:
https://megapro.msal.ru/MegaPro/UserEntry?Action=Link FindDoc&id=31704&idb=0
(mata oOpamenusi: 17.06.2022). — Pexum goctyma: ¢GoHI OuUOIMOTEKH
Vuusepcutera mmenn O.E. Kyrapuna (MITOA), s 3apeructpupoBaHHBIX
MoJb30Baresieil. — TEeKCT : HeMOCPEICTBEHHBIM.

4.4. IIporpamMHoe o0ecniedeHue M IJTEKTPOHHbIE PeCypPChl

1. http://www.msal.ru — caiit MI'TOA umenu O.E. Kyraduna.

2. http://www.consultant.ru — caiit kommnanuu «Koncynbrant Ilmtocy, on-
line Bepcust CIIC «Koncynbrantllnrocy.

3. http://www.garant.ru — caiiT kommnanuu «I"apanT.

4. http://www.kodeks.ru — caiit komnanuu «Koekcy.

5. MOTHOTEKCTOBBIE 0a3bl JAHHBIX * DJIEKTPOHHAS OMOIMOTEUHAsI CHCTEMA
«YHHUBEpCHUTETCKAsT OMOINOTEKA OHIIAH)


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

6. DBC «DekTpoHHas 6udmuoTeynas cucrema FOPAWUTY [D1eKTpoHHBbIit
pecypc]: anekTponHast oudnunoreunas cucteMa / OO0 «DIeKTPOHHOE
n3natenbctBo FOPAWTY. — Pesxum moctymna: https:/biblio-online.ru/

7. DnexktpoHHas 6ubnmnoreunas cuctema ZNANIUM.COM

V. MATEPUA/IBHO-TEXHUYECKOE U ITPOI'PAMMHOE
OBECHHEYEHUME JUCIUIIJIMHBI (MO YJIA)

5.1. Ob0ecnieyeHue 00pa30BaATEJIBHOIO MPOLECCA HHBIMU OMOJINOTEYHO-
HHGOPMAITMOHHBIMH pecypcamMmu
U CpeAcTBaMHu obecneuyeHusi 00pa3oBaTeILHOI0 mpomecca

OOGyuaronuMcest  obecrieunBaeTcss  AocTtyn  (YAaJIGHHBIM — JOCTyH) K
COBpPEMEHHBIM MpodecCHOHANbHBIM 0a3aM JaHHBIX U  HMHPOPMAIUOHHBIM
CIpaBouYHbIM cuctemaMm. [lomHoTekcToBas pabodass mporpamMma JUCIHUILUIUHBI
(Momynst) pasmenieHa B [{udpoBoit HaydHO-00pa3oBaTEeIbHON M COIMAIBLHON CETH
VYuusepcutera (manee - I[HOCC), B cucreme KoTOpod (HYHKIIHOHUPYIOT
«ONEKTPOHHBIE JMYHBIE KAOMHETHl OO0YyYalomerocs M Hay4HO-TIEAarormdecKoro
pabotHuka». [locTyn k MaTepuasamMm BO3MOXKEH 4epe3 BBEJCHNUE UHANBUYaTbHOTO
naposst. [THOCC npennazHadyeHa i CO3AaHUsl JIMYHOCTHO-OPUEHTUPOBAHHOU
MH(}OPMAIMOHHO-KOMMYHHUKAIITMOHHON cpensl, oOecreunBaroien
MHPOpMAIIMOHHOE  B3aUMOJICHCTBHE BCEX YUYaCTHHKOB  0Opa3oBaTEIbHOTO
npouecca Yuupepcutrera ummenun O.E. Kyrapuna (MI'TOA), B TOM uucie
MPEeJOCTaBICHUE KM OOIIEJAOCTYNHOM M NEPCOHATU3UPOBAHHON CIPaBOYHOM,
Hay4yHOM, 00pa3oBaTebHOM, COIMANIbHOW HH(POpPMALMU TOCPEICTBOM CEPBUCOB,
GYyHKIMOHUPYIOIIMX HAa OCHOBE MPUKIAIHBIX HMHPOPMAIMOHHBIX CHCTEM
VYuuepcutera umenu O.E. Kyrapuna (MI'FOA).

Kaxnaplii oOyuarommiics B TEYeHHE BCEro Iepuoja oOydeHHUs obecredcH
WHIUBUYyaIbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K JJIEKTPOHHO-OMOIMOTEYHBIM
cuctemMaM (PJICKTPOHHBIM OMONMHMOTEKaM) M K DJIEKTPOHHOW WH(GOPMAIIMOHHO-
oOpazoBarensHOM cpenae YuuBepcutrera umenn O.E. Kyrapmma (MITOA).
[Tomumo »snextpoHHblx  Oubnnorek YHusepcurera umenu O.E. Kyraduna
(MI'FOA), on oGecrieueH MHIUBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM KO BCEM
yAaJIEHHBIM 3JICKTPOHHO-OMOIMOTEYHBIM CHUCTEMaM, 0a3aM JaHHBIX U CIPaBOYHO-
MPaBOBBIM CHUCTEMaM, MOAKIIOUeHHBIM B YHuBepcutere umenu O.E. Kyraduna
(MI'FOA) Ha  OCHOBaHMHM  JIMIIEH3UOHHBIX  JIOTOBOPOB, U  HUMEIOIIUE
aJanTUPOBAHHbIE BEPCUU CAUTOB g OOy4YalOMIMXCA C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMU 3/I0POBbBSI.

DNEeKTpOHHO-OMONIMOTeYHasT  cucTema  (dJEeKTpoHHash  OMOIMoTeKa) U
AJIEKTPOHHAS nH(pOpMaIMOHHO-00pa3oBaTeIbHASL cpena obecrneunBaOT
BO3MOYKHOCTH OJTHOBpEeMEHHOTO focTymna 100 mpoieHToB 00yJaromuxcs u3 1000k
TOYKH, B KOTOPOW UMEETCS AOCTYI K HH(POPMAIMOHHO-TEICKOMMYHUKAITMOHHON
cetn «lMHTepHeT», kKak Ha TeppuTopun YHuBepcurera mMmeHn O.E. Kyraduna
(MI'FOA), Tak u BHe ee.



donn

AIEKTPOHHBIX

pecypcoB

bubimorexku

BKIIIO4YaCT  CICAYIOIIUC

CIIpaBOYHO-TIPABOBLIC CHCTCMBI, 0asbl JaHHBIX M 3JICKTPOHHBIC OMOJIIMOTEYHBIC

CHCTCMBI.

5.1.1.CnipaBo4HO-IIpaBOBbIE CHCTEMBbI:

INC «KoHTHHEHT)»

http://continent-
online.com

CTOPOHHSIS

OOO  «AreHTCTBO  IIPaBOBO
MHTETpaluu «KOHTHUHEHTY,
TOTOBOPBI:

- 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 T. ¢
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. o 19.03.2023 r.;

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

CIIC
‘lAcademics

Westlaw|

https://uk.westlaw.com

CTOPOHHSS

dunran AKITMOHEPHOTO 00I1eCTBY|
«Tomcon  Peititep  (Mapkertc)
FOpon CA», 10roBopsI:

- Ne 2TR/2019 o1 24.12.2018 1.

c 01.01.2019 r. mo 31.12.2019 r;

- NeRUO03358/19 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 DP-5/2022 or 27.10.2021 r.,
nepuon noctyna ¢ 01.01.2022 r.
o 31.12.2022 r.;

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

.[Koncynwrantllitoc

cTopoHHs |http:/www.consultant.ru

OTKpbITas JTUTEH3US JUIS]
00pa3oBaTeNbHBIX OPraHU3AIIHMA

.[l'apant

https://www.garant.ru

CTOPOHHSIS

OTKpBITafI JINOCH3UA JJIA

00pa30BaTeNbHBIX OpraHU3alMi

5.1.2. llpodeccuonaibHbIe 0a3bl JAHHBIX:

'Web of Science

CTOPOHHSIA https:/

apps.webofknowledge.c

OI'BY
«I'ocygapcTBeHHas

om

MyOIMYHasT HAyYHO-
TeXHU4YEeCKasa OMOJIMoTEKa
Poccuny,




CyOHIIEH3NOHHBIE
TOTOBOPBI:

- No WOS/668 ot
02.04.2018 r.;

- No WOS/349 ot
05.09.2019 r.;

OI'BY «Poccunitckuit
donHx HhyHITaMEHTAITBHBIX
ccnenoanuiny (PODU),
CyONUIIEH3NOHHBIE
TOTOBOPBI:

- Ne 20-1566-06235 ot
22.09.2020 r.;

- Ne 21-1706-06235 ot
14.07.2021 r.

DI'bY
«["ocymapcTBeHHas
TyOIM4Has Hay4HO-
TEXHUYECKass OMOIMOTEKA
Poccumy,
CyOJIUIIEH3NOHHBIC
TOTOBOPBI:

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

Scopus CTOPOHHSIS %vl%/gconus com - Ne SCOPUS/349 ot 09
- ] okTs10ps 2019 1.;
DOI'bY «Poccuiickuit
donHx hyHITaAMEHTAITBHBIX
ccnenoanuiny (PODU),
CyOJUIIEH3NOHHBIE
ITOTOBOPBI:
- Ne 20-1573-06235 ot
22.09.2020 r.;
- No 21-1702-06235 ot
14.07.2021 r.
Kommexmn 000 «IIHM HOUKOHY,
[MOJTHOTEKCTOBBIX hitp:// morosop Ne
PIIEKTPOHHBIX  KHHI BN 03731110819000006 ot
iH(opmamonsoro [ (TOPOTEAR  weba.ebscohostecom g 6 5019 1. gecepouro
pecypca EBSCOHost
b/ eBook Collection
HanmonansHas CTOPOHHSIS https://rusneb.ru DI'BY «Poccuiickas
PIICKTPOHHAS rOCyIapCTBCHHAS
onbnuorexa (HOB) OMOINOTEKAY,
orosop Ne
101/H3b/4615 ot
01.08.2018 r.

c 01.08.2018 mo

31.07.2023r.




(6€3B0O3ME3THBII )

[Ipe3naeHTcKast
OnOIMOTEKAa HMEHU
b.H. Expninaa

CTOPOHHSIS

https://www.prlib.ru

DI'BY «Ilpe3unenrckas

onommoTexka nmenn b. H.
Enpuna, CornaireHue o
coTpyanuuectBe Ne 23 ot
24.12.2010 r., 6eccpouHo

HO9b
eLIBRARY.RU

CTOPOHHSIS

http://elibrary.ru

OO0 «PYHEB»,
TOTOBOPBI:

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

c 01.04.2019 r. mo
31.03.2020 r.;

- Ne BP-1/2020 ot
17.04.2020 1. c
17.04.2020 r. mo
16.04.2021 r.;

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

- Ne O5P-3/2022 ot
04.03.2022 1. ¢
09.03.2022 1. o
09.03.2023 r.;

- No SU-1494/2023 ot
22.03.2023 1. ¢
27.03.2023 r. mo
26.03.2024 r.

Legal Source

CTOPOHHSA

http://web.a.ebscoho

000 «JHU HOUKOH»,
TOTOBOPBI:
- No 414-EBSCO/2020 ot

st.com

29.11.2019r., ¢
01.01.2020 1. o
31.12.2020 r.;

Ne 3B-5/2021 ot
02.11.2020T. ¢
01.01.2021 r. o
31.12.2021 r.;

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

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

JIutPec: bubnmoreka

CTOPOHHSIS

http://biblio.litres.ru

000 «JIutPec»,
ITOTOBOPBI:

- Ne 290120/Bb-1-76 ot




12.03.2020r. ¢
12.03.2020 r. mo
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 .

5.1.3.2J1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBbI:

ObC
ZNANIUM.COM

CTOPOHHSIS

http://znanium.com

000 «Hay4no-
31aTEJIbCKUM LICHTP
SHAHUYM», noroBopsI:
- 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 r. mo
31.12.2020 r.;

- Ne 3/2021 20c¢ ot
02.11.2020T. ¢
01.01.2021 r. o
31.12.2021 r.;

- Ne 1/202230c¢ ot
01.10.2021r.c¢c
01.01.2022 r. 1o
31.12.2022 r.;

- Ne 3221174757536¢ ot
07.10.2022 1. ¢
01.01.2023 r. mo
31.12.2023 1.

OB5C Book.ru

CTOPOHHSIS

http://book.ru

000 «KnoPyc mennar,
TOTOBOPBI:

- Ne 18494735 ot
17.12.2018 1.

c 01.01.2019 r. o
31.12.2019 r;

- Ne 5B-2/2019 ot




29.11.2019 1. ¢
01.01.2020 r. mo
31.12.2020 1.

- Ne ©5B-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 r.;

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

BU3 PI'b
(BuptyanbHblit

UUTAIbHBIN 3ajl

Pocculickon
rOCYIapCTBEHHOMN
OHOINOTEKN)

CTOPOHHSAA

https://search.rsl.ru/

OI'BY «Poccuiickas
roCyapCTBEHHAS
OoubmoTekay, 1oroBop Ne
32312116538 ot
14.02.2023 . c
02.03.2023 1. o
01.03.2024 1.

ObC FOpaiit

CTOPOHHSAA

http://www.biblio-

online.ru

000 «2nekTpoHHOE
3naTenscTBO KOpaiTy,
ITOTOBOPBI:

-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 O5P-1/2021 ot
23.03.2021r. ¢
03.04.2021 1. o
02.04.2022 1.;

- Ne ODP-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
«FOcturmadopm»

CTOPOHHSAA

https://elknigi.ru/

000 «¥Opunnueckuii
oM «HOctunnadopm»,
morosop Ne OP-1/2023 ot

30.03.2023 1. ¢




05.04.2023 r. 10
04.04.2024 r.

000 «IIpocnekr»,
ITOTOBOPBI:

-Ne O5B-1/2019 ot
03.07.2019 1. ¢
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 O5P-3/2021 ot
21.06.2021

c 03.07.2021 r. mo
02.07.2022 .;

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

6. [9BbC IIpocmexT CTOPOHHSIS http://ebs.prospekt.org

VYuusepcutetr umenu O.E. Kyrapuna (MI'FOA) obGecrnieueH HEOOXOAUMBIM
KOMILJIEKTOM JIMIIEH3UOHHOTO MPOrpPaMMHOr0 OOECHEYEeHHs, COCTaB KOTOPOro
MOJIEKUT €KETOAHOMY OOHOBJIEHUIO.

5.3. [lepeyennb nporpammuoro odecnedenus (I10), ycraHoBJIeHHOT 0
HA KOMIIbIOTEPAX, 3aeliCTBOBAHHBIX B 00Pa30BaTEeILHOM NpoLecce
MO0 JUCHUIINHE (MOXYJIIO)

Bce ayautopum, 3aneiicTBOBaHHBIE B 0O0Opa30oBaTEIHHOM MPOIECCE IO
peanu3aiuu JUCHUILTMHGI (MOAYJIs), OCHAIIEHBI ciienyromum [10:

Ne Omnucanne 11O HaumenoBanue I10, Bun
NporpaMMHas cpeja, JIMLEH3UPOBAHUS
CYBA
110, ycTanaB/imBaeMoe Ha pad04YyI0 CTAHIHUIO
1} Onepanmonnas cucrema Windows 7 JlumeH3ust
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 1.




Ne 31806590686 ot 14.06.2018
Ne31705098445 ot 30.05.2017
Ne 31603346516 ot 21.03.2016
5. | OducHbie nakeTsl Microsoft Office | JTnuensus
ITo noroBopam:
Ne 32009118468 ot 01.06.2020 .
Ne 31907826970 ot 27.05. 2019 .
Ne 31806485253 o1 21.06.2018 .
Ne31705236597 ot 28.07.2017 1.
Ne31604279221 ot 12.12.2016 1.
7. | ApxuBaropsl 7-Zip OTKpbITAs JIUIEH3US
WinRar OTKpBITAS JTUIECH3US
8. | MHTepHET Opaysep Google Chrome OTKpBbITas TUICH3US
9. | [Iporpamma jyist mpocMoOTpa Adobe Acrobat reader OTKpbITas TUICH3US
¢aitno PDF Foxit Reader OTkpblTas JIMLEH3US
10. | IIporpamma 1u1st mpocMOTpa DjVu viewer OTKpbITas JTUIEH3US
¢aiinos DJVU
11. | ITakeT KOmEKOB K-Lite Codec Pack OTKpbITas TUICH3USA
12. | Buaeormeep Windows Media Player B xommiekte ¢ OC
vlc pleer OTKpbITas TULIECH3US
flashpleer OTKpbITas TUIEH3US
13. | Aynuomneep Winamp OTKpbITas JIULEH3US
11. | CnpaBo4HO- IPaBOBBIE CHCTEMBI KoHcynbTaHT mtoc OTKpbITas TUIEH3USA
(CIIC) lapanT OTKpbITas TULEH3US

Yuusepcurer umenu O.E. Kyrapuna (MI'HOA) pacnonaraer marepuaibHO-
TEXHUYECKOUN 0a30i1, o0ecneunBaromeil MpoBeACHUE BCEX BUOB AUCIUIUIMHAPHON
U MEXJMCUUIIMHAPHOW MOJATOTOBKH, JAaOOPAaTOPHOM, MPAaKTUYECKOM M HAy4HO-
UCCJIEeI0OBATENbCKOM  paboThl  OOydYaroumIuMxcs, MPEJyCMOTPEHHBIX  y4eOHbIM
IUTAHOM, ¥ COOTBETCTBYIOIIEH ACHCTBYIONINM CAHUTAPHBIM U MPOTHUBOTIOKAPHBIM
HOpMaM | MpaBUIaM.

B peanuzanumn quctumiuHel (MOAYJs) 3a1€HCTBOBAHbI yueOHbIE ay JUTOPUU
JJI1 TIPOBEJACHUS 3aHATHM JIEKIIMOHHOTO THIA, 3aHATHM CEMHHAPCKOTO THIIA,
IPYNNOBBIX W WHAMBUIYAJIbHBIX KOHCYJbTAlMM, TEKYIIEro KOHTPOJS M
IPOMEXYTOUHOM aTTecTalluy, a TaKKe MOMEIEHUS JUIsl CAMOCTOSITEIbHOM paboThI
U TIOMEUICHMs JUIsl XpaHEHUs U MPOPUIAKTHUYECKOTO OOCIYKMBaHHsS y4eOHOTO
obopynoBanus. Jlns mpoBeneHHUs 3aHATHUN JIEKIIMOHHOTO THIA OO0YyYarolmIMMCS
npeIaraloTcss Habopbl AEMOHCTPALMOHHOTO 000PYIOBaHHS U Y4€OHO-HATIISTHBIX
nocoOuii, obecrnevyrnBaroIMe TEMaTUYECKUE WILTIOCTPALUU, KOTOPhIE XPAHITCS Ha
AIIEKTPOHHBIX HOCHUTEJISX.

5.4. IlomenieHus 1JIs CAMOCTOATENIbHON Pad0THI 00y4aloIIUXCs



[Tomenienuss 1yisi caMOCTOSITENIBHOM pabOThl O0Y4YarOIIUXCS PACIONIOKEHHBIE IO
anpecy r. Mocksa yn. CagpoBag-Kyapunckas 1.9 ctp.l, ocHallleHbl KOMIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTBIO MOJAKIIOYEHUS K ceTH «HTepHeT» u obecreyeHuem
noctyna B OMMOC YHuBepcuTeTa v BKIIOYAIOT B Ce0S:

1. DnekTpoHHBIN YNTANIBHBIN 321 HA 135 1ocai0uHbIX MECT:

- CTOJI CTYACHYECKHUM IBYXMECTHBIN — 42 IIT.,

- CTOJI CTyACHYECKHU TpexMeCcTHbIM — 10 mT.,

- Kpecio JIJisl MHAUBUyallbHON pabOThl — 3 1IT.,

- cryn— 135 mr.,

- komrbloTep cryaeHueckuit 50 MAC AB — 76 mT. (KOMIbIOTEpHAsI TEXHUKA
nojAkitoueHa K cetu «MHTepHeT» U obecnieurBaeT JAOCTYI B 3JIECKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEIy),

- TOpoekTop ¢ MoTopu3oBaHHBIM JipToM Epson EB-1880 — 1 .,

- 3KpaH Projecta ¢ 351eKTpOHHBIM IPUBOJIOM — | IIT.

ONEKTPOHHBI YWTAlbHBIA 3a] pPacHojiaraercsi Ha [EPBOM  3Taxe,
MPEAHA3HAYEHHOTO JUIsl MHBAJIUJOB U JIMIl C OIPAaHMYECHHBIMU BO3MOYKHOCTSIMU
3I0pOBbs, paboyue MecTa B YUTAIBHOM 3ajie 000PYIOBaHBI COBPEMEHHBIMU
HSPrOHOMHYHBIMH MOHOOJIOKAMH C KAa4eCTBEHHBIMHM SKpaHAMH, a TaKXKe ayJ]uo
TapHUTYPaAMH.

Kowmrmnekc cpencrs:

- pabouee MEeCTO C YBEITUYEHHBIM [IPOCTPAHCTBOM — 2 MIT.,

- HAYIIHWKU «HAKJIAJHOTO» TUNa — | KOMILL.,

- nyna py4dHas jis yreHuss 90mmx13.5mm — 1 .,

- nmn3a Openens B BuHUIoBoM pamke 300*190 — 1 mir.

2. YuranbHble 32716l HA 93 MOCAOYHBIX MECT:

- CTOJ CTyJACHYECKUU IBYXMECTHBIN — 24 IT.,

- CTOJI CTyA€HUYECKUI TPEXMECTHBIN — 2 IIIT.,

- KpecJlo 1J1sl MHAUBUYalIbHOM pabOThl — 7 WIT.,

- cryl— 93 mr.,

- komnbroTep crynenuecknd 50 MAC AB — 11 m.

3. AGOHEMEHT Hay4YHOI JIUTepaTyphl Ha 4 MOCATOYHBIX MECT:

- CTOJ CTYJCHYECKUN OJTHOMECTHBIN — 4 MIT.,

- kommbrotTep cryaenuecknid 50 MAC AB — 4 mr.,

- CTyn —4 wr.

[Tomenienne s caMOCTOATENBHON pabOThl OOYYAIOMIMXCS PACHOJIOKEHHOE IO
aapecy r. MockBa Ha0. IIlutoBo 1. 72 Kopm. 3, OCHAIIEHO KOMITBIOTEPHOM
TEXHUKON C BO3MOXXHOCTHIO MOAKIIOYEHHsS K ceTh «HTepHeT» u obecriedyeHueM
noctyna B OMMOC YHuBepcurTeTa U BKIIIOYAET B CEO5:

- KOMIIblOTEp cTyneHueckuid Lenovo — 16 mr.,

- CTOJ CTyJA€HYECKUW OJTHOMECTHBIN — 16 miT.,



- CTOJI CTyACHYECKHUM ABYXMECTHBIN — 17 miT.,
- cTya—42 mr.

5.5. KaOuner nnpopmaTuku

B peanmmzaumm gUCHUIUIMHBL  (MOJYJISA) 3aJIeHCTBOBaHbl KaOWMHETHI
UH(POPMATUKU:

1. (aym. Ne26 mo ampecy Mocksa, yn. Canopas-Kyapunckas, 9, ctp.l, 2). On
OCHAIlleH KOMIBIOTEpHBIMHU cToJiamH, 30 xoMmmbioTepamMu Pegatron, mpoekTopom
Epson EB-575 Wi u komnstorepom DEEPCOOL.

2.(aya. Nel8 mo anmpecy Mocksa, yn. CanoBas-Kyapunckas, 9, ctp.1, 2). On
OCHAIIIEH KOMIIbIOTEPHBIMU cToJlaMH, 30 KoMmmnbroTepamMu Pegatron, KOMIIbIOTEPOM
DEEPCOOL, npoextopoM Epson EB-W39.
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