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Buzuposanue PIIJ nis cnonnHeHus: B o4epetHOM Y4eOHOM oy
"YTBEPXJAIO"

Pabouyast mporpamma nepecMoTpeHa, 00cyxieHa u 0100peHa i ucronHerus B 2024 - 2025 yueOGHOM roy Ha
3acemannu kadenpsr MHGOPMAITMOHHBIX TEXHOJIOTHH

[Iportokom ot " " 2024 1. No__

3aB. kabenpoii kann.bus.-MaT.HavK. noueHT boanvi H.B. (nomce)

Busuposanue PIIJ] nns ucnonHeHus: B ouepeHOM Y4eOHOM oy
"YTBEPKIAIO"

PaGouyas nporpamma nepecMoTpeHa, 00cyxIeHa 1 o100peHa Juist ucroiHeHust B 2025 - 2026 yueOHOM To1y Ha
3acenannu Kadenpsl MHGOpMAaMOHHBIX TEXHOIOTHIA

[Ipotokom ot " " 2025 . No_

3aB. kadenpoii kau.pu3.-MatT.HayK, goneHT bpaxyn H.B. " (nommucs)

Buzuposanue PIIJI a5 ucnostHeHus1 B 04epetHOM Y4eOHOM IOy
"YTBEPXIAIO"

PaGoyast mporpamma nepecMoTpeHa, 00cyxaeHa 1 og00peHa st ucnojHeHust B 2026 - 2027 yueOHOM roay Ha
3acenanuu kadeapol MHGOPMAIMOHHBIX TEXHOIOTHH

[Ipotokom oT " " 2026 . No_

3aB. kadbennoil xann.bus.-Mat.Havk. nouent boanvi H.B. (nomuce)

Buzuposanue PIIJ] a5 ucnosiHeHUsI B 04epeTHOM Y4e€OHOM IOy
"YTBEPXIAIO"

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u onodpena s ucrioHerwst B 2027 - 2028 yae6HOM roxy Ha
3acenannu kadenpbl MHOOPMAIMOHHBIX TEXHOIOTHIA

[Ipotokon ot " " 2027 r. Ne__

3aB. kadenapoii kana.¢pu3.-MaT.HAYK, AoLeHT bpaxyn H.B. ~ (nommucE)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

dopMupoBaHHE Yy CTYyAEHTOB 0a30BBIX MAaTeMaTH4YeCKUX 3HAHMH [UIi peleHdus 3agad B 00JacTu
NpUKIagHOl  MHQOpMATHKH, OBJaJieHHE JIOTMMECKUMH OCHOBAMHM  Kypca, HEOOXOIMMBIX JIISl  pPeIIeHUS
TEOPETUYECKUX U NTPAKTUYECKUX 3a4ad.

1.2. YYEBHBIE 3AJAYU JUCIIUAITIJINHBI

- COOOIMUTEL CTYIEHTAaM OCHOBHBIE TCOPETHUCCKHE CBEACHHS, HEOOXOIUMBIC TSI M3yYCHHs OOIICHAYIHBIX,
0OIIENHKEHEPHBIX, CIICIIUATBHBIX JUCIIUILINH;
- Pa3BUTH JIOTUYECKOE U aJITOPUTMUYECKOE MBIILICHUE;
- O3HAKOMWTH CTYACHTOB C POJIbI0 MAaTEMAaTHUKM B COBPEMEHHOH J>XM3HU M TEXHHKE, C XapaKTEpHBIMH 4YepTaMu
MaTEeMaTHIECKOTO METO/1a U3YUEHHUS MPAKTHICCKIX U IKOHOMHUYECKUX 3a71aY;
- BBIPa0OTaTh MEPBUYHBIC HABBIKM MATEMAaTUYECKOTO UCCIICIOBAHNUS IPUKIIAIHBIX BOTIPOCOB;
- BBIpabOTaTh yMEHHE CaMOCTOATENHHO Pa3OUpaTbCs B MaTEeMaTHYeCKOM armapare, NPUMEHSeMOM B JIHTEpaType,
CBSI3aHHOM CO CIEIMAIIbHOCTHIO CTY/ICHTA.

1.3.2. Hucyunnuna "Mamemamuxa" evicmynaem onopou O0isi Cle0yiouwux 31eMeHmos.

ba3sl janHbBIX

I/ICCJ'IGI[OBaHI/Ie OHepaI_II/Iﬁ U MCTOJIbI OIITHUMHU3AILIH

Teopust cucTeM U CUCTEMHBIN aHAIHU3

1.4. PE3YJIBTATBI OCBOEHUA JUCIHHUIIJINHBI:

OIIK-1.1: Ilpumensiem memoodvl 8biCuiell MAMEMAMUKU 6 NPOPECCUOHANLHOU O0esmMeNbHOCMU, KOPPEKMHO
Gopmynupyem nocmano8xy 3a0ay u Haxooum cnocoowvl Ux peuteHs

3HaTh:

YpoBeHb 1 | OCHOBHBIE IOHATHS BBICIIEH MATEMAaTUKU

YpoBeHb 2 | OCHOBHBIE METOJIbI BBICIIICH MaTEeMaTHKH

YpoBeHb 3 | METOZIbI U TEOPEMBI BBICILICH MaTEMAaTUKU

VYMeTh:

Yposenb 1 | pemiath NpocTelIme 3a/1a4n BbICILIEH MAaTEMaTHKU

YpoBeHb 2 | pemiats 3aa4u CpeaHE CIOXKHOCTH

YpoBeHb 3 | pemaTs CIIOKHBIC 3a/1a4H, TPEOYIOLIe 3HAaHUH Pa3IMYHbIX Pa3JesioB MAaTEeMaTHKU

Bnaners:

YpoBenb 1 |HaBBIKAMU BBIYUCIECHUH U PEICHHUA MPOCTEUITNX 3a7a4

ypOBeHL 2 | HaBBIKAMU pCI_HCHI/Iﬁ 3aga4 cpez[Heﬁ CJIO)KHOCTH

YPOBeHb3 HaBbIKaMHU TIPUMCHCHUA MATEMATUYCCKHUX TCOPEM IJId PCHICHHA CJIOXKHBIX 3aJa4d M HCIIOJIB30BaHUA
OINITUMAILHBIX METOJI0B BRIYMCIICHUM

1.4. PE3YJIBTATbBI OCBOEHUA JUCILHUIIJIMHBI:

OIIK-1.2: Ilpumensiem ecmecmeeHHOHAYUHbIE 3HAHUS, MEMOoObl MeOPEeMmuyecKko20 UCCIe008aHUsl 6
npogheccuoHanbHoU 0estmenbHoChU

3HaTh:

YpoBenb 1 | ocHOBHBIE POPMYITBI THHEHHOW anreOpsl U aHATUTUIECKONH TEOMETPHUU

YpoBeHb 2 | ocHOBHBIE (OPMYITBI U METOABI U HEPSHIINATBHOTO HCUUCIICHUS

YPOBeHl) 3 | ocHOBHBIC (l)OpMYJ'ILI 1 MCTOJbI UHTCTPAJIbBHOT'O UCUUCIICHU A

YMeTh:

YpoBenb 1 |pemiats cUCTEMbI TUHEUHBIX YPaBHEHUM

YpoBeHb 2 | BBIYHUCIATH MPOU3BOTHBIE CIOKHBIX (YHKIIUHA

YpoBeHb 3 | BBIUNCIIATH HEONPEACAEHHBIE M ONPENEIEHHBIE HHTETPAIIbI

Bnaners:

YpoBenb 1 | HaBBIKaMU onepanuii ¢ MAaTPUIIAMHA




YpoBenb 2 | HaBEIKAaMHU aHaIM3a TOBEACHUS (DYHKITHI

YpoBennb 3 | MeTogaMu HaxoXAEHHs OOMIMX WHTErpaioB AuddhepeHInaIbHbIX YPaBHEHHH

B pezynomame oceoenua Oucyunaunwvt "Mamemamuxa' odyuarowguiica 0ondicen:

3.1 |3uarsn:

— OCHOBBI ME€TOJI0B TECOPECTUYCCKOT'O UCCIICIOBAHM.

3.2 | YMmeTh:

— IMPUMCHSATH OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUILINH JJIA HCIIOJIb30BaHUA B
HpO(l)eCCHOHaJ'IBHOfI ACATCIBbHOCTH.

3.3 | Baagersn:

HaBbIKaMU TPUMCHCHUA B Hay‘-IHO—PICCJ'Ie,E[OBaTCJ'IbCKOﬁ JACATCIBHOCTH 3HAaHUW B oOIacTu anre6pm u
reoMEeTpHuH;

HaBbIKaAMHU IMPUMCHCHUA MCTOJA0OB TCOPECTHUUCCKOI'0O NCCICAOBAHUS.

1.5. ®OPMbI KOHTPOJIA

Texkymuii KOHTPOJb YCHEBAGMOCTH TIO3BOJISIET OIEHUTH YPOBEHb C(OPMHUPOBAHHOCTH 3JIEMEHTOB
KOMITETeHITNH (3HAHWHA, YMEHHUW ¥ TPHOOPETEHHBIX HABBHIKOB), KOMIECTCHIMH C TIOCICAYIOIIMM OOBeIUHECHHUEM
OLICHOK W TPOBOAUTCS B (OpME: YCTHOTO ONpoca Ha JICKIMOHHBIX W CEMUHAPCKHUX/TIPAKTUYECKUX 3aHITHSX
(bpoHTaNBHBIN, WHAWBUAYAIbHBIA, KOMILICKCHBIN), MHCEMEHHOW MPOBEPKH (TECTOBBIC 3aJaHWsi, KOHTPOJb 3HAHUN
10 pa3fely, CUTYallMOHHBIX 3aJaHWid W T.I.), OIEHKH aKTUBHOCTH pPabOThl OOy4aloMIeTrocs Ha 3aHSITHH, BKIFOYas
3a/laHus 7151 CAMOCTOSITENIbHOU PadOTHI.

Hpome.ucymounaﬂ ammecmauyus

Pe3ynbTaTel TEKymero KOHTPOJsL M TIPOMEXKYTOYHOW aTTecTauud (OPMHUPYIOT PEUTHHTOBYIO OLECHKY
pabotel crtynenra. Pacmpenenenwe 0aimnoB mnpu  (GOPMHUPOBAaHHMM PEHTHHTOBOM OLEHKH Pa0OTBHl  CTyAEHTa
OCYHIECTBIISIETCA B COOTBETCTBUM C JCHCTBYIOIIMM JIOKadbHBIM HOPMAaTWBHBIM akToM. Ilo aumcnmmimze
"Matematuka" BHIOM IMPOMEKYTOYHOH aTTECTALMH SBIIAETCS DK3aMEH

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHBI

2.1. TPYJOEMKOCTBb OCBOEHUA JUCIUIIJIMHBI

OO6mas Tpymo€MKOCTh AUCIUIUIMHBL "Matematuka" cocTaBisieT 9 3a4€THBIC €AMHUIIBI, 324 YacoB.
KonmuecTBo 4acoB, BBIIEISCMBIX HAa KOHTAKTHYIO PabOTy C IIPENojaBaTelieM U CaMOCTOATEIBbHYIO PaboTy
o0yuaromerocs, onpeAessieTcsl y4eOHbIM IUTaHOM.

2.2. COJEPKAHUE PA3JEJIOB JUCIUIIJIMHBI

HaumeHoBaHue pa3/ieioB M TeM /BU/I 3aHATHUSI/ Cemectp | HacoB | Komneren- | Jlureparypa | Uurte | Ilpumeuanue
/ Kypce A PaKT.
Pa3nen 1. JIuneiinas anredpa
Tema 1.1. Onpenenurenu. CBoiicTBa 1 2 OIIK-1.1 J.1 0
onpexnenurenci. /Jlex/ JI1.2J12.1J13
1J13.2
JI3.3
012233
24
Tema 1.1. Onpenenurenu. CBoiicTBa 1 2 OIIK-1.1 J1.1 0
onpexnenureneit. /TIp/ JI1.2J12.1J13
1 J13.2
JI3.3
91
Tema 1.1. Onpenenurenu. CBoiicTBa 1 4 OIIK-1.1 JI1.1 0
onpenenurencit. /Cp/ JI1.2J12.1J13
1J13.2
JI3.3
31




Tema 1.2. Berauciienne onpenenurencii. /JIex/

OIIK-1.1

J1.1
JI11.2J12.1J13
A1J13.2
J3.3
01

Tema 1.2. Beruncnenne onpenenureneii /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3
o1

Tema 1.2. Berauciienue onpenenutencii.
/Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3
31

Tema 1.3. Pemenne cucteM JIMHEHHBIX
ypaBHeHu# MetoaoM Kpamepa. /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1J13.2
J3.3
31

Tema 1.3. Perienue cucreM JIMHEHHBIX
ypaBHeHU# MetoaoM Kpamepa. /IIp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
6}

Tema 1.3. Pemrenue cucteM JIMHEHHBIX
ypaBHeHul Mmetoaom Kpamepa. /Cp/

OIIK-1.1

J1.1
J1.2J12.1J13
1J13.2
J3.3
31

Tema 1.4. PemieHue cucteM JTHHEHHBIX
ypaBHeHUH MeTooM [aycca. /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3
€|

Tema 1.4. Pemenue cucteM TUHEHHBIX
ypaBHeHU# MetoaoM laycca. /Tlp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
31

Tema 1.4. Pemenne cucteM JIMHEHHBIX
ypaBHeHu# Metoaom [aycca. /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
01

Tema 1.5. Marpuusl. ColicTBa Matpu. /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3
o1

Tema 1.5. Matpurisl. Coiictea matpuit. /ITp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3
31

Tema 1.5. Matpursl. CoiictBa matpuil. /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2




J3.3
31

Tema 1.6. Onepanmu Han Matpuriamu. /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3
€|

Tema 1.6. Oneparuu Haj matpuiamu. /1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
31

Tema 1.6. Omrepartuun Hax Matpumnamu. /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
01

Tema 1.7. O6parnas matpuna. /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3
o1

Tema 1.7. O6patHast matpuna /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3
31

Tema 1.7. O6partHas matpurna /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
o1

Marpuunslie ypaBHeHus /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
6}

Matpuunsie ypaBaenus /[1p/

OIIK-1.1

J1.1
J1.2J12.1J13
1J13.2
J3.3
31

Marpuunslie ypasHenus /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3
€|

PernieHne HeonpeIeIeHHBIX CHCTEM JIMHEHHBIX
ypaBHeHuH /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
31

Pemienue HeonpeaeIeHHBIX CUCTEM JIMHEMHBIX
ypaBuenui /I1p/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
01

Pemenue HCOIMPEACICHHBIX CUCTEM JIMHCHHBIX

OIIK-1.1

J1.1




ypaBHeHu#t /Cp/

JI1.2J12.1J13
A1 J13.2
J3.3
€]

Pasnen 2. AHanuTHYecKasi reoMeTpust

Bekrop. JIuneiHble onepauuu Hajg
BekTopamu. /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
32

Bekrop. JIuneitHble onepaiuu Hajg
BekTopamu. /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3
32

Bexkrop. JIuneliHble onepanuu Hax
Bekropamu. /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3
32

CkasnsipHOe pou3BeieHue BeKTopoB /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
32

CxkamsipHOE TIpou3BeieHrne BekTopoB /I1p/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
32

CkansipHoe npou3sBeeHne BekTopos /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3
92

BekropHoe npou3sBeieHre BeKTOpoB. /JIek/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
32

BexropHoe mpounsBeneHne BeKTopoB. /I1p/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
32

Bekropnoe nmpousseneHue BeKTopos. /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
32

CMemaHHoe Mpou3BeieHre BeKTOpoB. /JIek/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3




32

CMeliaHHOe pou3BeieHue BEeKTopoB. /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
32

CwmenraHHOE TIPOM3BeIeHne BEKTOpoB. /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
32

Pasnosxenue Bekropa no 6azucy. /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3
92

Paznoxenue BexTopa o 6azucy. /Tlp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3
32

Pasnosxenue Bexropa no 6azucy. /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

YpaBHeHUe JIMHAA Ha TI0cKoCTH /JIex/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3

VYpaBuenue muHun Ha tuiockocty /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

YpaBHeHne TUHHUU Ha TUI0cKocTH /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

PaznuuHbie BUABI YpaBHEHUS IPSIMON Ha
mwiockocty /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3

Pasnuunblie BUIBI ypaBHEHUS MPSIMOM HA
miockoctu /Ip/

OIIK-1.1

J1.1
JI11.2J12.1J13
A1J13.2
J3.3

PasnuuHblie BUIBI ypaBHEHHS IPSMOM Ha
rwiockoctu /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3

Paznuynble BUABI ypaBHEHHUS TIIOCKOCTH /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2




J3.3
32

Paznuunblie BuabI ypaBHeHHUS TI0cKocTH /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3

Paznuanbie Buap! ypaBHeHUS miockocTa /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
A1J13.2
J3.3
32

[psimas muaus B mpocTpanctse /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3

[Ipsimas muaus B ipoctpanctse /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3

IIpsimast muaMs B ipocTtpanctse /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
32

[psimas nmuaus B mpoctpanctse /Konc/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3
92

Pa3nen 3. MaTtemaTuyeckuii aHAJIN3

[MonsTue dyHKIMM, CIOCOOHI €€ 3aaHus,
o0macte onpenenenus /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
019233

ITousTre GhyHKIUHA, CIOCOORI €€ 3aIaHus,
obnactp onpenenenus /I1p/

OIIK-1.1

J1.1
J1.2J12.1J13
1J13.2
J3.3

[MousiTue GyHKIUH, CIIOCOOBI ¢ 3aJaHusl,
obmnactp onpenenenus /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

[Ipenen uncnoroi nocnenoparenbHoCcTH /JIeK/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

[Ipenen uncnoroit nocienosarenprocTH /IIp/

OIIK-1.1

J1.1
JI1.2J12.1J13




1J13.2
J3.3

[Ipenen uucnoBoii nocienosateabHocTu /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

[Ipenen ¢pynkuun. HenpepriBHOCTD
(hyakium /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1 J13.2
J3.3

[Ipenen ¢pyrkunu. HempepsiBHOCTB
¢bynkumu /Tp/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
33

[penen pynkuuu. HenpepbiBHOCTH
thyakuu /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

[Iponssoanas u quddepenmman /Jlex/

10

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3

IIpousBoanas u muddepenmman /Tp/

20

OIIK-1.1

J1.1
JI11.2J12.1J13
A1J13.2
J3.3

[Ipouseoanas u nuddepenmman /Cp/

10

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3

Heonpenenennstit uaterpan. OnpeneneHHbII
unTerpan /Jlex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
33

Heomnpenenenusiit nuaterpan. OnpeaeieHHbIi
unrerpan /Ip/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3

Heonpenenennstit uarerpan. OnpeneneHHbIi
unTterpan /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
JI3.3

OyHKIME MHOTHX MepeMeHHBIX /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

OyHKIMH MHOTUX nepeMeHHbIX /I1p/

OIIK-1.1

J1.1




JI1.2J12.1J13
A1 J13.2
J3.3
33

OyHKIMM MHOTHX NiepeMeHHbIX /Cp/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

Paner /J1ex/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3

Psmer /Tlp/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
JI3.3

Psiner /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
A1J13.2
J3.3
33

Paznen 4. Iluddepennuanbabie ypaBHeHUs!

JuddepennmanpHble ypaBHEHUS C
pa3IeIONUMUCS TIepeMeHHBIMU /JIek/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
0102233

Hduddepenumanbapie ypaBHEHUS C
pazaensronMucs nepemenasivu /T1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
o1

Huddepennmansabie ypaBHEHUS C
pasnensromumMucs nepeMmeHabMu /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
1J13.2
J3.3
01

JuddepennmanbHbie ypaBHEHUS BTOPOTO
riopsiaka /JIex/

OIIK-1.1

J1.1
JI1.2J12.1J13
A1 J13.2
J3.3
€]

Hduddepenumanbabie ypaBHEHHS BTOPOTO
nopsinka /I1p/

OIIK-1.1

J1.1
JI1.2J12.1J13
1J13.2
J3.3
31

HuddepennmanbHabie ypaBHEHUS BTOPOTO
nopsiaka /Cp/

OIIK-1.1

J1.1
JI11.2J12.1J13
A1J13.2
J3.3
€]




Huddepennnansabie ypaBHEHUS BTOPOTO 2 2 OIIK-1.1 JI1.1 0
nopsinka /Kone/ JI1.2J12.1J13
1 J13.2
JI3.3
31

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UH

B nporiecce ocBoeHUS TUCHUTUIMHBI HCIIONB3YIOTCS CICAYIOIINE 00pa30oBaTebHbIC TEXHOJIOTHHU: JIEKIIUH
(JD), mpaktrueckue 3anstus ([1P), camocTostensHas padota ctyneHToB (CP) 1Mo BBIMOTHEHHUIO pa3INYHBIX BHIOB
3a1aHUM.
1. B mporiecce 0CBOEHUS AUCITUTUIMHBI UCTIOIB3YIOTCS CIEAYIONINEe HHTEPAaKTUBHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH:
npo6nemuas nexkuus (I1JI). JlekunoHHBIM MaTepuan npeAcTaBlIeH B BUJE clalA-mpe3eHTaunu B popmare «Power
Point». [{nst HarMsAHOCTH UCTIOIB3YIOTCS MATEPUAITBI PA3TUYHBIX HAYYHBIX U TEXHUYECKUX SKCIIEPHMEHTOB,
CIIPAaBOYHBIX MaTEepPHAJIOB, HAYYHBIX CTaTeH T.A. B Xoze JeKnun mperycMoTpeHa o0paTHasi CBSI3b CO CTYIACHTaMH,
AKTHBU3UPYIOLIHE BOMPOCHI, IPOCMOTP U 00CcyxkIeHrne BiaeoGuinbpMoB. [1pu npoBeeHNH IeKIUi HCTIONb3YeTCs
MIPOOJIEMHO-OPUEHTHPOBAHHBIN MEXKIUCITUTLIMHAPHBIN MTOIXO0/], IPEAIMOIATAIONINI TBOPYECKHE BOTIPOCH H
CO3JJaHUE TUCKYCCUOHHBIX CUTYyalUil.
2. IIpu U3m0XeHUN TEOPETUYECKOTO MaTepHalia UCTIONb3YIOTCA TaKHEe METOIBI:
— MOHOJIOTHYECKHI];
— MOKa3aTeJbHBbII;
— TUAJIOTHYECKHI;
— DBPUCTUYECKUI];
— HCCIeA0BATEIbCKUM;
— MpoOIEMHOE H3JIOXKEHHE.
3. Mcnonb3yroTes chneayrone NPUHIMIBI TUAAKTUKN BBICIIEH HIKOJIBI:
— MOCJIEe0BATEIbHOCTE OOYUCHUS;
— CHCTEeMaTUYHOCTb OOyJIEHUS;
— JIIOCTYITHOCTH OOy4IeHHUS;
— MPUHIUI HAYYHOCTH;
— MPUHUUIIBI B3aUMOCBSI3U TEOPUHU U IPAKTUKHY;
VII: 38.04.02-AYO0 2021-0OD.plx ctp. 9
— MPUHLKI HAJIATHOCTH U Jp.
B koHIIe KaXKI0H JIEKIIUK TPEAYCMOTPEHO BPeMs I OTBETOB Ha MPOOJIEMHEIE BOIIPOCHI.
4. CamocTosTenbHas padoTa MpeTHa3HavYeHA TSl BHEAYIUTOPHOM pabOTHI CTYICHTOB, CBI3aHHOM C
KOHCIIEKTHPOBAaHUEM HCTOYHUKOB, yUeOHOTO MaTepraa, N3y4eHHEeM JOTOIHUTEIbHON JTUTEPATYPHI 110
JUCIMIIIINHE, TOJTOTOBKOM K TEKYIIEMY I CEMECTPOBOMY KOHTPOJIIO, @ TAK)KE BBIITOJHEHNEM WHANBUIYaIEHOTO
3amaHus B popme pedepara, dcce, IPe3eHTAINH, YMITHPUIESCKOTO UCCIIETOBAHNS.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCHHUIIJINHbI

4.1. PexoMmeHayemas JuTeparypa

1. OcHoBHas TUTEpaTypa

ABTODHI, 3arnaBue W3 narenscTBO, 1O
JI1.1 Bricmras MmaTemaruka : yaeOHO-METOIUIECKOE TOCO0He Horenk : TOY BIIO
E. H. [Nanazosa, M. |mis cryaentoB 1-ro kypca OV «0OakanaBp» HampaeieHus: | «JoHAYulI'C», 2018
I'. I'ynakosa, JI. T nonrotoBku 38.03.02 «MenemxkMenT (Ipoduiy :
JlaBpyk «MeHeKMEHT B ITPOU3BOICTBEHHOM ceper,

«MeHeKMEHT HETPOU3BOICTBEHHOU cheph»,
«MeHeIKMEHT BHEIITHEIKOHOMUYCCKOM JICATCIILHOCTI,
«YTIpaBlieHUE MEXTYHAPOIHBIM OU3HECOMY,
«YTpapieHHuEe MaIbIM OM3HECOMY, « MapKETHHTY,
«Jloructukay) ouHoii/3a0uHoi opm 00yueHus. Yacts. 1

(168 c.)
JI1.2 | AaxunoB, AHgpeit Bricmas matemaTtuka. B 2 gacTax. Yacts 1 Vaesuosck : Yl TY, 2017
Butagumuposuy
: yueOHOe mmocoowme (250 c.)

2. JlonoJIHUTEIbHAS JUTEPaTypa




ABTODHI, 3arnaBue W3 narenscTBO, 1O

JI2.1 | Jopodeena, A. B. Bricias MaTemMaTHKa AJ1s1 TyMaHUTAPHBIX HAPaBICHUH. Mockaa : U3naTenbcTBO
COopHuK 3a7a4 HOpaiit, 2019
: yaeOHO-TIpakTHaeckoe nocodue (177 c.)

3. MeTonu4yeckue pa3padboTKku

ABTODBI, 3arinaBsue WznaTenscTBO, TON
JI3.1 Komncriekt siekuunii o yaeOHOH TUCITUTLIINHE IOV BIIO "HOHAYUIC",
Manamenko B.B. «Matematuka" 11t 00yJarOIIUXCS 2022

00pa3oBaTebHON TPOTPaMMEI

OakanaBpuara HanpasieHus nmoarorosku 09.03.03
«IIpuxnannas nHpOpMaTHKa»

ouHO# popmer 00yuenus (187 c.) ()

JI3.2 Mertoanueckue peKOMEHAALMHU 10 OPraHUu3aIuu 'OV BIIO JOHAVYUITC,
ManameHko CaMOCTOATEIHHON PabOThI 00yJaIONHUXCS IO yIeOHO 2022

mucauuinae "MaremaTtuka' g

oOyuaromuxcst 00pa3oBaTeIbHON MPOrpaMMBI
OakanaBpuara HampasieHus moarorosku 09.03.03
«[Ipuknamnas HHPOPMTUKA»

ouHo# (opmbl 00yuenus (93 c.) ()

JI3.3 Meroandeckne peKOMEHIAIMH 110 OPTaHU3AITIHI 'Oy BIIO AOHAYUITC,
Manamenxko B.B. NPaKTHYECKUX 3aHATHH 00yJaroImuXxcs Mo ydeOHOH 2022

nuciumnae "Matematuka' g

oOyJaromuxcst 00pa3oBaTeIbHOMN MPOTPAMMBI
OaxanaBpuara HanpasieHus moarorosku 09.03.03
«IIpuknannas ”HHOPMTHKA»

ouHoit opmer 00yuenus (113 c.) ()

4.2. llepevyeHb pecypcoB
HH(OPMAIHOHHO-TeJIEKOMMYHUKAIIMOHHOM ceTH ''UHTepHeT"

Bricirass matematuka. Tom 1. YueOHoe mocobOwme: ydeOHOE
D1 |mocobue / H.M. Jlobkosa, }0.JI. Makcumos, FO.A. XBaros. | www.book.ru/book/916095
— Mockaa: IIpocmekr, 2014. — 580 c.

Briciras marematuka. Tom 2. YyeOHoe mocoOue: yueOHOE
D2 |mocobue / H.U. Jlobkosa, }0.JI. Makcumogs, F0.A. XBatoB. | www.book.ru/book/916096
— Mockasa: I[Ipocnekr, 2014. — 472 c.

[IpakTHKyM 10 MaTreMaTH4eckoMy aHajam3y. YdeOHoe
nocobue: yueOnoe mocobue / O.H. beikora, C.IO.
Konsirun, B.H. Kykymkun. — Mocksa: [Ipomereii, 2011. —
275 c.

93 www.book.ru/book/911614

JIyary KH. Breiciias warematuka. PykoBoacTBO K
D4 |pewenuro 3ama4. Y. 2 / KH. Jlyary, E.B. MakapoB. — M.:
OU3MATIIUT, 2009. - 384 c.

http://www .studentlibrary.ru/book/ISB
N9785996307579.html

4.3. IlepeyeHb MPOrpaMMHOr0 odecredeHHus

JIunieH3noHHOoe M CBOOOJHO  PacmpocTpaHsSeMoe  NpOorpaMMHOE  OOecredeHHe, B TOM  YHCIIEe
OTEYECTBEHHOTO MTPOU3BOICTBA!
JlunieH3MOHHOE U CBOOOAHO paclpocTpaHseMoe MPorpaMMHoOe o0ecieueHre, B TOM YUCIIe
OTEYECTBEHHOTO TIPOU3BOICTBA!
[pu npoBeeHNH NIEKIMNA UCTIONB3YETCS AYUTOPHSI C MYJABTUMETUIHBIM 000pyI0BaHHEM. AYJIUTOPHBIE 3aHSTHS
NPOBOAATCS. B KOMIIBIOTEPHBIX KJIaccax ¢ JOCTymoM K cetd UWHtepHer. Jlnsd mnpoBeneHHsT KOHCYAbTALMHA B
onlinepexume ucnons3yercs LMS Moodle u Skype.
[TporpamMmmuoe obecnieuenue:
1. Oneparmonnas cucrema Windows XP u Beiiie; naket Microsoft Office 2010 u Brite.

4.4. llpodeccuonanbHbie 6a3bl JAHHBIX U HH()OPMALUOHHbIE CTIPABOYHBIEC CHCTEMBbI

KoMmmproTepHast TeXHHKa C BO3MOKHOCTBIO TIOAKIIOUEHUS K ceTh «IHTepHeT» 1 00ecredyeHneM JOCTyIa B

3EKTPOHHYIO MHPOPMAIIOHHO-00pa30BaTEIbHYIO cpeny (QUOC  TOY BIIO  JJOHAVYUIC) u
anekTpoHHoOnOmoTeunyro  cuctemy  (BbC  IPRbooks), a Takke  BO3MOXKHOCTBIO  HMHIWBHIYATHHOTO
HEOTPaHUYEHHOTO JIOCTyIa

obyuatomuxcst B ObC u OUOC nocpeactom Wi-Fi ¢ nepcoHaIbHBIX MOOMIIBHBIX YCTPOICTB.

4.5. MaTepuajabHO-TeXHH4YECKOe olecreyeHHe TMCHMIIMHBI




1. YueOnast ayquTopusi IS TPOBEACHUS 3aHATHH JICKITMOHHOTO, CEMHHAPCKOTO THIIA, TPYIIIOBBIX 3aHITHIA
Y KOHCYJIbTAIIH, TEKYIIET0 KOHTPOJIS M MTPOMEKYTOUHOH arTectannu: aynuropus Ne 704 yueOHbiii kopiyc Ne 1.
- kommnbtoTepsl (12); mporpammuoe obecniedenue - Microsoft Office 2010 (muensus Ne 47556582 ot 19.10.2010 r.,
murer3us Ne 49048130 ot 19.09.2011);
- cHenuanuM3upoBaHHas MeOenb: pabouee MecTo mpemnojapatelsi, paboune mecra oOydaronmxcst (26), cTaloHapHas
JIOCKa.
2. IlomemieHust Ui caMOCTOSTENFHON pabOTHl ¢ BO3MOXKHOCTBIO TOJKITIOUEHUs K ceTH "WHTepHET" M oOecriedeHreM
JOCTYIIA B 2JIEKTPOHHYIO HH(OPMALIMOHHO 00pa30BaTENIbHYIO CPELy OpraHU3aLuu:
YHUTAIBHBIE 3aJTbI, YueOHBIE Kopiyca 1, 6. Anpec: T. Jlonenk, yn. Yenrockunues 163a, r. loHeuk, yin. Aprema 94.
KoMmmbloTepHass TexHMKa C BO3MOXKHOCTBIO NOAKIIOUEHHS K ceTtn «MHTepHeT» M obecneueHHeM JOCTyna B
JNEKTPOHHYIO HH(popManmoHHo-o0pa3zoBarenbHylo cpenxy (BHMOC TOY BIIO JOHAYUIC) wu smekTpoHHO-
oubanoreunyto cuctemy (OBC IPRbooks), a Takke BO3MOXXHOCTBIO HHIMBHIYAJIbHOTO HEOIPAHHUECHHOTO JOCTYIa
obyuatomuxcst B ObC u OUOC nocpeacteom Wi-Fi ¢ nepcoHabHBIX MOOMIBHBIX YCTPOMCTB.
Cepep: AMD FX 8320/32Gb(4x8Gb)/4Tb(2x2Tb). Ha cepBepe ycraHoBIeHa CBOOOJHO pacrpocTpaHseMas
omeparmonHas cucrema DEBIAN 10. MS Windows 8.1 (JlumensnonHass Bepcusi OMNEpAIOHHOW CHCTEMBI
NOATBEpKACHA cepTudUKaraMu moANMHHOCTH cuctemMbl Windows Ha kopmyce [IK), MS Windows XP
(JInuensnonHast BepcHs ONEPALIMOHHON CHCTEMBI MOATBEpPXKICHA cepTU(HUKATaMH MOUIMHHOCTU cucteMbl Windows
Ha kopmyce IIK), MS Windows 7 (JIummen3noHHasl BepCHs ONMEPAMOHHON CHCTEMBI MOIATBEPKICHA CepTH(HUKATAMHU
nojumHHOCTH cucteMbl Windows Ha kopmyce I1K ), MS Office 2007 Russian OLP NL AE (auuen3un Microsoft Ne
42638778, Ne 44250460), MS Office 2010 Russian (unien3un Microsoft Ne 47556582, Ne 49048130), MS Office
2013 Russian (mumensun Microsoft Ne 61536955, Ne 62509303, Ne 61787009, Ne 63397364), Grub loader for ALT
Linux (mumensuss GNU LGPL v3), Mozilla Firefox (mumensuss MPL2.0), Moodle (Modular Object-Oriented
Dynamic Learning Environment, munensus GNU GPL), IncScape (auuensuss GPL 3.0+), PhotoScape (nmuen3us
GNU GPL), 1C ERP VII, 1C 3VII (6ecnnaTtHele oOOJiauHbBIe peIleHHs A 0Opa3oBaTEIbHBIX YUPEKIECHUHA OT
1Cfresh.com), OnlyOffice 10.0.1 (SaaS, GNU Affero General Public License3).

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KonTpoibHBIE BONPOCHI M 3aJaHUs

1. Ilonsitne matpunpl. Onepanuu U IedcTBUA Haj MaTpuuamu. CBolcTBa onepaunuid. Panr marpuus.
2. [lonsiTHE cUCTeMBbl TMHEHHBIX ypaBHEHUN. OnpeeneHHble U HEONIPEACIEHHbBIE CUCTEMBI.

3. Pemienune cucreM nMHEMHBIX ypaBHEHH MeToqoM [aycca.

4. Ilonsitue onpenenurens. Beraucienne onpenenureneid pasInyHbIX MOPSIKOB.

5. CBoiicTBa OIpeaeauTeNeH.

6. Pemienune cucreMm nuHEMHBIX ypaBHEeHH MeToqoM Kpamepa.

7. [Nousitne oOpaTHOW MaTPUIBL. METOIbI HaX0XACHUSI O0PaTHOW MAaTPUIIBI: METOJ MPUCOSAMHEHHOM
MaTpHIIbI, IPU IIOMOIIX anredpanyecKux JOMOTHEHUH.

8. Pemenne cuctem TUHEHHBIX YpaBHCHUH METOIOM OOpaTHOW MAaTPHIIHL.

9. MartpuuHble ypaBHEHUA. MeETOAbl pelIeHNs] MATPUYHBIX YPABHEHUN

10. Pemienne HeonmpeeIeHHBIX CUCTEM JIMHEHHBIX ypaBHeHUH. HaxoxneHne oOmux 1 0a3HCHBIX peleHni
11. Hamnpasnennsie oTpe3ku Ha ocu. JIMHEWHbIE Onepaly HaJl HaIpaBJICHHBIMU OTpe3kaMu. OCHOBHOE
TOXKIECTBO.

12. JlekapToBBl KOOPAMHATBI HA MPSIMOM, IIJIOCKOCTU U B IIPOCTPAHCTBE

13. [TonsiTHe HampaBIEHHOrO OTpe3Ka B MpOCTpaHCTBE. IIpoekuny HampaBiIEHHOTO OTPE3Ka Ha OCh.
14. Paccrosaue Mexmay ABYMS TOYKaMH.

15. Jenenue oTpe3ka B JaHHOM OTHOIICHUHU.

16. [MonsipHBle, TUIMHAPHYECKHAE U ChEepUIECKUE KOOPIUHATHI

17. [Tonsatue Bekropa. JInHelHbIEe oniepalluy HaJl BeKTopaMu. JIMHEMHO 3aBUCHMBIE U JIMHEMHO HE3aBHUCUMBIE
BekTopkl. [lonsaTHe 6asuca.

18. CkansipHoe NMpOU3BENECHUE IBYX BEKTOPOB. BhIpaskeHue CKaIspHOTO NMPOU3BENEHUS B IEKAPTOBBIX
KOOpJUHATAaxX.

19. BexropHoe n cMemaHHOe TPON3BEACHNE IBYX BEKTOPOB.

20. JIuHeliHble BEKTOPHBIE NPOCTPAHCTBA. BBIpak€HNE BEKTOPHOIO M CMELIAHHOIO IPOU3BEJECHUS B
JIEKapTOBBIX KOOpAWHATAX.

21. [IpeoOpazoBanme ACKapPTOBBIX MPSMOYTOJBHBIX KOOPIWHAT Ha TUIOCKOCTH.

22. [MpeobpazoBanne NEKaPTOBBIX MPSMOYTOJbHBIX KOOPAWHAT B MPOCTPAHCTBE.

23. [Tonstre 06 ypaBHeHnu nuHMU. [lapamerpuueckoe ypaBHEHHE JIMHHH.

24. VpaBHeHNE THHUH B Pa3IUIHBIX CHCTeMax KoopawHar. Kiaccudukanus IUIOCKUX JTHHHM.

25. OO6mee, KAHOHMYECKOE U MapaMEeTPUIECKOe YpaBHEHHE MPSAMOI.

26. YpaBHEHUE NPSIMOU B OTpE3Kax.

27. VYron Mexny AByMS NPSIMBIMH, YCIOBHS HapajUIeIbHOCTH M NEPHEHIUKYISPHOCTH HPSMBIX.




28. YpaBHeHUE MydKa MPSIMBIX.

29. O0i1ee ypaBHEHHE TUIOCKOCTH.

30. VYpaBHEHHUE MIIOCKOCTH B OTPE3KaX.

31. Yrom MexXIy IBYyMS IIOCKOCTSAMH, YCIIOBHS MapauUIeIbHOCTH W MEePIEHANKYISIPHOCTH TUIOCKOCTEH.

32. Ilyuky ¥ CBSI3KM IIOCKOCTEM.

33. Kanonnueckoe u nmapameTpuueckoe ypaBHEHHE MPSMOM B MPOCTPAHCTBE.

34. VYpaBHeHUE OpAMOU, IPOXOALICH yepe3 ABe 3aJaHHbIC TOUKU.

35. Yron Mexay NpsSAMbIMU B IIPOCTPAHCTBE, YTOJI MEXAY MPSMON U IMJIOCKOCTHIO. Y CIIOBHS MapauieIbHOCTH U

MEPIEHAUKYIIIPHOCTH PSIMOM U INIOCKOCTH.

5.2. Tembl NUCBMEHHBIX PadoT

[TuceMeHHBIE paOOTHI HE MPEAYCMOTPEHBI

5.3. ®oHAa OLEHOYHBIX CPeICTB

®DOHJT OIEHOYHBIX CPEICTB TUCHMILIMHBI "MaremaTuka" pa3pab0TaH B COOTBETCTBHH C JIOKJIBHBIM
HOpMaTtuBHEIM aktoM ®PIBOY BO "IIOHAYUIC".

®DOoHJ OIEHOYHBIX CPEIACTB AUCHUIUIMHBI "Martematuka" B TOJNHOM OOBbEME TIPEACTABICH B BHUJC
puIokeHus K fanHomy PITJT.

5.4. llepeyeHb BH/I0B OLCHOYHBIX CPEACTB

YerHBIH onpoc (KOHTPOIIb 3HAHUH pasesna yaeOHOM TUCITATIIIHBI)
CobecenoBanue (caMocTosITeIbHas paboTa)

WHnuBuIyanbHEIE 3a1aHUS

KonTtpopHbIe 3a1aHNs(BBITOIHAIOTCS HA TPAKTHYECKUX 3aHATHIX)

PA3JIEJI 6. CPEJJCTBA AJAIITAIIMU NTPENNIOJJABAHUA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JIMI C OTPAHUYEHHBIMHU BO3MOXKHOCTAMMU 3/10POBbSA

B ciyqae HeoOxoaumMocTH, 00yJarOmMUMCs U3 YKCia JIMIl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3J10pOBbs (TI0
3aABJICHUIO OOYYAIOIIETOCsA) MOTYT IpeiaraThCs OAHW M3 CIEOYIOLIMX BapUAaHTOB BOCHPHUATHS HHPOPMAIMH C
YIETOM WX WHIUBUIYATBHBIX TICUXO(PU3NIECKIX OCOOCHHOCTEMH:

1) c mpuMeHeHneM 3JEKTPOHHOTO OO0Y4eHHS! M JAUCTAHIIMOHHBIX TEXHOJIOTHI.

2) ¢ IpUMEHEHHEM CIEeUUATBFHOr0 000pYIOBaHHs (TEXHWKH) W MPOTPaMMHOTO OOecTIeYeHUs, UMEIOIUXCS B
OIBOY BO "JIOHAYUIC".

B mnpomecce oOydeHuwst mpu HEOOXOAMMOCTH ISl JIMI C HApYIIEHUSMH 3pEHUS, ClIyXa H OMOPHO-
JIBUTATENILHOTO afrapaTa MpeoCTaBIsSIIOTCS CIeYyIOIINe YCIOBHS:

- U ML ¢ HapyLICHUSMH 3pEeHUs: ydeOHO-METOIUYECKHEe MaTepuaibl B ME€4aTHOH (opMe yBEeTMYEHHBIM
mpudpToM; B (opMe DIEKTPOHHOTO JOKyMeHTa; B Qopme aymmodaiina (mepeBon y4eOHBIX MaTepHajoB B
aynmuodopmar); WHIWBUIyaIbHbBIC 3aJJaHHUST M KOHCYJIBTAIIHH.

- JUId NI C HapylIeHMsIMH clyXa: y4eOHO-METOAMYEeCKHe MaTepuainbsl B medaTHO ¢(opme; B dopme
AJIEKTPOHHOTO JOKYMEHTa;, BHAEOMaTepHallbl C CYOTHTpaMH; WHAWBUAYaJdbHbIE KOHCYIBTAIlMH C MPHUBICYCHUEM
CYpAOTIEPEBOIUNKA; WHANBUIYAILHBIE 32JIAHHAS U KOHCYIbTAIHH.

- IS JIUIl C HapyIICHUSMH OIOPHO-ABUTATEIBHOTO ammapara: y4eOHO-METOAWYECKUE MaTepualibl B
nevyatHOW Qopme; B ¢GopMe DIIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiina, HWHIUBUIyAIbHBIE 3aJaHUl U
KOHCYJIbTALINH.

PA3JIEJ 7. METOAWYECKHWE YKA3ZAHMS 1151 OBYYAIOM[AXCS 110 YCBOEHUIO
TACIATITAHBI

AyIUTOpHBIE 3aHATHUS IO JUCLHUIUIMHE "MaTemMaTHuecKue METOIbl U MOJEIH B aHTUKPU3UCHOM yIIpaBlIeHUN"
MPOBOATCS B OpMeE JICKITHOHHBIX H MPAKTUICCKUX 3aHATHH.

Ha nexnuoHHBIX 3aHATHSX, COMIACHO Y4eOHOMY IJIaHy TUCHUTUIMHBI, 00yJIalOMIMMCS MpeiaraeTcs pacCMOTPETh
OCHOBHBIE TeMbl Kypca. CTyIEeHTY IpejiaracTcsl yuacTBOBaTh B IUAJIOTE C MPENOIaBaTEIEM, B X0/I€ KOTOPOr0 MOTYT
00CYXITaThCSI MOMEHTBI, aKTyaJIbHBIC IJIS €T0 OYMyIel MPaKTHIeCKON IeITeNbHOCTH; OH MOYKET BBICKA3aTh CBOE
MHEHHE TI0CIIE COTIOCTABIICHHS PA3HBIX (PAKTOB U pa3HOOOPAa3HBIX TOUEK 3PEHHSI HA HUX.

K uucny BaxxHEeHIINX yMEHUH, SBIAIOUIMXCSI HEOTHEMIIEMON YaCThIO YCTICHIHOTO Y4eOHOTO Mpolecca, OTHOCUTCS
yMeHHe paboTaTh C pa3TMYHBIMA JIUTEPATYPHBIMHA NCTOYHHKAMH, COJEPKAHIE KOTOPBIX TaK MM HHAYE CBSI3aHO C
U3y4aeMOM TUCLIHUIIIIMHON.

[TonroroBky K Jit000# TeMe Kypca peKOMEHAYeTCsl HAYMHATD ¢ M3Y4eHHS PE3EHTAIOHHBIX MaTepUaliOB WK
y4eOHOI JTUTEePaTyphl, B KOTOPHIX JA€TCs CHCTEMATH3UPOBAHHOE H3IIOKEHUE MaTepHana, pa3bsiCHIETCS] CMBICIT
Pa3HBIX TEPMHUHOB M COO0IIaeTcsi 00 N3MEHEHUAX B OJIX0AaX K H3y9EeHHUIO TeX TN HHBIX MPOOIeM TaHHOTO Kypca.
MeTtoauueckue ykazaHus 110 OpraHu3alii CaMOCTOATENbHON paboThI

CamocrosTenpHas paboTa 1Mo TUCIUILTUHE OPTraHW30BaHa B CICIYIONINX BUIAX:

1. U3ydeHne TEOpEeTUUECKOro MaTepHaa o 3aaHHON TEME;

2. aHaNMM3b METOJIOB PEIIEHUS TTOCTaBIEHHON 3aJ1auu;




3. BBINOJHEHUE UHANBUYaJIbHBIX 3a/JaHUMH;
4. olleHKa TOCTOBEPHOCTH MOMYICHHBIX PE3YIbTaTOB;
5. oTYeT mepej MpernoAaBaTesieM Mo TEOPSTUISCKON U MPAKTHYECKOM YaCTH UHIUBUAYaIbHON paOOTHI.
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PA3JIEJI 1.
HHACITIOPT ®OHJA OHEHOYHbBIX CPEJACTB
1o y4eOHo# aucuunianne «MaremaTtuka»

1.1. OcHoBHBIE cBeeHHs 00 y4eOHOH TUCHHUILIHHE

Tabmuma 1

XapakTepucTuka ydeOHON AUCIUTUIMHBI (CBEACHUSI COOTBETCTBYIOT pasieiy

PITYI)

OOpa3oBaTenbHas mporpaMma

OakanaBpuaT

HaHpaBJIeHI/IC IIOATOTOBKH

09.03.03 INpuxmangnas nHGOpMaTUKA

[Tpoduns «[Ipuknagnas uabopMaTHKa B yIPaBICHUH
KOpHOPaTUBHBIMU MH()OPMAITIOHHBIMH
CHUCTEMaMU»
KonuuectBo paznenoB  yueOHOMH 4
JTUCIUTUTAHBI
Yacth o0pa3zoBaTeIbHON 51.0.08
IPOrpaMMbl

@OpMBI TEKYIIETO KOHTPOJIS

NuauBuayanbHble 3a0aHNs, YCTHBIA OIIPOC,
KOHTpOJIbHAs paboTa

lloxkazamenu Ounas dhopma o0yueHus
KonumdyecTBO  3a4eTHBIX  €IIMHUII 9
(KpenuToB)
Cemectp 1,2
Oouwan mpyooemkocms (axaoem. 394
uacoe)
Ayoumopnasn KOHMAaKmHas 184
paboma:
JIeKuMOHHBIC 3aHATHUS 12
CemuHapcKue 3aHITUS 108
Koncynpranuu 4
CamocrosiTesibHas padboTa 86
KonTpoub o4
Dopma NpOMeAHCYMouHOU AK3aMEH

ammecmayuu




1.2. IlepeyeHb KOMIIETEHUMH € yKa3aHHeM J3TanoB (pOPMHPOBAHUS B
npouecce 0CBOCHHs 00pa3oBaTe1bHOM IPOrPaMMBbI.

Tabmuna 2
IIepeyeHb KOMIETSHIIMM U UX DJICMEHTOB
Nuaukarop DJIEMEHTBI
Nupaexc
KomMnerenus KOMIIETEHIINH U €TO WHIUKAaTOpa
pJIEMEHTA
dbopmynpoBKa KOMIIETEHIINHU
OIIK-1 Crocoben | OIIK-1.1 3namo:
MIPUMEHSTh [IpumensieT MeTobl | 1. OCHOBHbBIE OIIK-1.1
€CTECTBEHHOHAYYHBIE | BpicIIel MAaTEMATUKN | TIOHSATHS BBICIIECH 3-1
1 OOILICHHXCHEPHBIC | B mpodecCHOHANBHON | MATEMATHKH
3HAHUSL, METOJIbI | esTebHOCTH, 2. ocHoBHble MeToanl | OITK 1.1
MaTEMaTUIECKOTO KOPPEKTHO BBICIIIEH MaTEMAaTUKU | 3-2
AEEIEEE) 1| hopmynupyer 3. METOJIbI U OIIK 1.1
MOACTUpOBaHNA, ITIOCTAaHOBKY 3a/la4 U | TeOpeMbl BbICIIEH 3-3
TCOPETUICCKOTO 1 | HaXOJUT CIIOCOOBI MX | MaTeMATHKHU
OKCIICPUMCHTAJIbHOT'O peuieHus Yuemo:
HCCIIEI0BAHUS ) B 1. pemath OIK 1.1
NpoQeccHOHaTBHOM npocTeiimme 3agaun | Y-1
LI BBICIIIC MaTeMaTHUKU
2. pemiarth 3a1a9u OIlIK 1.1
cpeaHel CI0KHOCTH | Y-2
3. pemath cnoxkasie | OIIK 1.1
3ajauu, Tpedytomue | Y-3
3HAHUU Pa3JIMYHBIX
pasjieson
MaTEeMaTHUKH
Bnaoemu:
1. HaBBIKAMU OIIK 1.1
BBIUMCIICHUN U B-1
peueHuin
MPOCTENIINX 3a0a4
2. HaBBIKAMH OIIK 1.1
penieHui 3aaa4 B-2
CpEIHEN CII0KHOCTH
3. HaBBIKAMH OIIK 1.1
MPUMEHEHUS B-3
MaTeMaTUYECKUX

TEOPEM ISl PELICHUS
CJIO’KHBIX 3a7a4 U
HMCIOJIL30BaHUSI
ONTHUMAaIbHBIX
METOI0B
BBIUMCIICHUH




WNuaukarop DIEMEHTBI
Nnpekc
Kommnerenmus KOMITETCHIINH U €TO WHIUKATOpa
DJIIEMEHTA
dbopMyIpoBKa KOMITETEHIIUU
OIIK-1.2 3namo:
[Tpumensier 1. ocHOBHbBIE OIIK-1.2
€CTECTBEHHOHAYYHBIE | (popMyJIbl THMHEHHON | 3-1
3HAHUS, METO/IbI anreOpsl U
TEOPETUYECKOTO AHAJIMTUYECKOU
UCCJICIOBAHMS B reOMETPUHU
poecCHOHAIBHON | 2. OCHOBHBIE OIIK 1.2
NEATEIIbHOCTH dbopmynel u MeToabl | 3-2
muddepeHnranTsHOTro
VCUYHCIICHHUSI
3. OCHOBHBIE OIIK 1.2
dbopmybl u MeToasl | 3-3
WHTErPagIbHOTO
UCYHCIICHHUSI
Ymemo:
1. pemats cucremsr | OIIK 1.1
JMHEHWHBIX V-1
YpaBHEHUM
2. BBIUHCIIATH OIIK 1.1
MIPOM3BOJIHBIC V-2
CJIOXHBIX (DYHKIIM
3. BBIYUCIIATh OIIK 1.1
HeomnpenenéHupie u | Y-3
OIPEIECIIEHHBIE
WUHTETPaJIbI
Baademos:
1. HaBBIKAMU OIIK 1.1
omneparui ¢ B-1
MaTpHUIlaMHU
2. HaBBIKaMH OIIK 1.1
aHanu3a moseaeHus: | B-2
byHKIUH
3. MeTogamMu OIIK 1.1
HaxOoXaeHusa ooumx | B-3
WHTETPaJIoB
muddepeHnranTbHbIX
YpaBHEHUU
2

Tabmnuma 3




Oranbl (GOpMHUPOBAaHUS KOMIIETEHIIMM B MPOLECCE OCBOCHHSI OCHOBHOM
o0pa30BaTeIbHOM MPOrpaMmbl

KonTponupyemsie HaumenoBanue
Ne POTIPY Howmep Konx nanukaropa
pazjieinbl (TeMbl) OILIEHOYHOI'0
/1 cemecTpa KOMIIETECHITNHU
JTHACIUTUINHBI CpeJCcTBa
Paznea 1. J/Iuneiinas aareopa
YcTHBIN 0npocC
Tema 1.1. (Bonpochi,
1 OHpeI[CJ'H/ITeJ'H/I. 1 OIlK-1.1 BBIHOCUMEBIE HA
" | CBoiicTBa CaMOCTOSATEIIBHOE
ONPEAECTUTEIICH. U3y4CHNC
110 pazjenam
JIACITUTUIMHBI)
Tema 1.2.
Brraucnenue OIIK-1.1 Konrposbhas
2. . 1 pabora Nel
OTIpEeICIIUTEIICH. o
YcTHBIN 0npoc
Y CTHBIM onpoc
Tema 1.3. Pemrenune (Bompocsl,
CHUCTEM  JIMHEHMHBIX OIIK-1.1 BBHIHOCHMBIC Ha
3. . 1 CaMOCTOSITSIILHOC
YpaBHEHUIN METOJI0M
’ U3yUYCHUE
pamepa. o paszjenam
JTUCITUTIIUHBI )
Y CTHBIN opoc
Tema 1.4. Pemienue (Bompocsl,
CHUCTEM JIMHEHHBIX OIIK-1.1 BBIHOCHMBIC Ha
4, . 1 CaMOCTOSITEIILHOC
YpaBHEHUN METOJI0M
. oOydeHune
aycca 110 pa3zienam
JIMCIUTIMHBI)
YcTHBIN 0npoc
(Bompochl,
Tema 1.5. MaTpulpbl. OIIK-1.1 BHIHOCHMBIC Ha
5. . 1 CaMOCTOSITEIILHOC
CgolicTBa MaTpuil.
oOyueHue
1o pazaenaam
JCLUILINHBI)
YcTHBIN onpoc
Tema 1.6. Oneparu OnK-1.1 | (Bompocsiams
6. 1 KOHTPOJIsI 3HAHUM

HaJd MaTpULIaMH.

10 paszaenam
JAHMCIUTLUTHHEI )




Y CTHBIN onpoc
(BomrpochI Jist

Tema 1.7. OOpatHas OIlK-1.1 .
1. MATPHIA KOHTPOJISI 3HAHU U
P 1o pasjesiam
JIUCITUTITUHBI
Tema 1.8. OTIK-1.1 KoHntpoibHas
8. | Marpuunsie pabota Ne2
ypaBHEHHUS
Tema 1.9. Pemenne YcTHBIH 0mpoc
HEOTIpe/IETEHHbIX OIIK-1.1 (BorIpOCHI 17151 5
Q. . KOHTPOJISl 3HAHUI
CUCTEM  JIMHEHHBIX
3 1o pasjenam
YpaBHCHUN JTUCITUTLINHBI )
Pazges 2. AHaJIMTHYECKAsl FeOMeTPU
Y CTHBIN 0poc
Tema 2.1. Cucremsl OIlK-1.1 (Bompocet s .
10. KOHTPOJISl 3HAHU I
KOOpJIMHAT
1o pasjesaM
JIACITUTIIIUHBI)
Tema 2.2. YcTHBIN oIpoc
[Ipocreiimme 3axaun OIIK-1.1 (Bompocst s .
11. . KOHTPOJIS] 3HAHUI
aHAIMTUIECKOU
1o pazjenam
reoMeTprn JACIUTIINHBI)
12 Tema 2.3. D1eMEHTHI OIIK-1.1 KOHTpOJIBHaSI
" | BEKTOPHOM anreOpsI pabota Ne3
Tema 2.4. YCTHBIH onpoc
[IpeobOpazoBanue OITK-1.1 (BOTPOCHI ISt
13. | AeKapTOBBIX KOHTPOJISI 3HAHUH
MPSIMOYTOJIBHBIX 1o pasjesaM
KOOpMHAT JVCIMIUIHEI )
Y CTHBIN onpoc
(BompoCHI,
Tema 2.5. OTIK-1.1 BBIHOCUMBIC Ha
14. | YpaBHEHHUE TMHUU CaMOCTOSITEIILHOE
HAa MJIOCKOCTH U3YyYCHUE
0 paszesam
JIMCIIUTLIMHBI)
Tema 2.6. YCeTHBIN 01IpoC
Paznuunbie BUIbI OIlK-1.1 (Bompocs,
15. . BBIHOCUMBIE HA
ypaBHEHUS TIPSIMOM
CaMOCTOSITENTEHOE

Ha IIJIOCKOCTH

oOyueHuHe




I10 pasaciiaM

JUCITUTIIINHBI )
Y CTHBINM OnpoC
Tema 2.7. (Bompocsl,
Paznuynnie BUIBI OIIK-1.1 BHIHOCHMBIC Ha
16. ABHEHIS 1 CaMOCTOSITETILHOE
yP oOyueHue
MJIOCKOCTH IO pazienam
JIMCHUTIMHBI)
Tema 2.8. Ilpsamas OITK-1.1 KOHTpOJIbHASL
17. | muHUS B 1 pabota Ned
MIPOCTPAHCTBE
Y CTHBIN onpoc
Tema 2.9. Jlunun OIIK-1.1 (Bompocer s .
18. 1 KOHTPOJISl 3HAHUI
BTOPOTO MOPSIIKA
1o paszaenam
JMCIUTUIAHBI)
DTanel
KonTponupyemsbie Kon
dbopMupoBaHUS . | HaumeHoBaHnue
Ne paszziensl (TEMbI) . | KOHTPOJIUPYEMOMU
. KOMITETCHITUH OIICHOYHOTO
/11 y4eOHOM KOMIIETEHIINHN
(HOMED CpeacTBa
JACIATUIVHEI (WM ee 4acTH)
ceMecTpa)
Pa3znen 3. MaremaTnuecKMil aHAJIU3
Y cTHBIN onpoc
Tema 3.1. ITousTue (Bompocsl,
(GbyHKIUHU, CTIOCOOBI OIlK-1.2 | BPIHOCHMEIC Ha
19. 2 CaMOCTOSITETILHOE
ee 3a7aHus, 00JaCTh
U3y4YCHUE
ornpeeIeHUs 1o pazienam
JIMCIIUTIMHBI)
Y CTHBIN onpoc
Tema 3.2. Ilpenen OITK-1.2 (BOIIPOCHI ISt
20. | uncnoBoi 2 KOHTPOJISI 3HAHUH
MOCJIEI0BATEILHOCTH 1o pazjenam
JUCIMILIAHBI)
Tema 3.3. Ilpenen
byHKIII. OTTK-1.2 KonTponbHas
21, 2 pabora Nel
HenpepeiBHOCTH
byHKIIH
Tema 3.4,
OIIK-1.2 KoHTposbHas
22. | IIpon3BoHas u 2
pabota Ne2

muddepentuan




YcTHBII 0npoc
(BompoCkHI,
BBIHOCHMBIE Ha
CaMOCTOATENbHOE
oOyueHue

1o paszenam
JUCLUTLIMHBI)

23.

Tema 3.5.
Heonpenenenusliii
UHTErpal.
OnpeneneHHbIN
UHTErpaj

OIIK-1.2

KonTtponpHas
paborta Ne3
Y CTHBIN onpoc
(BotIpOCHI,
BBIHOCHMBIE Ha
CaMOCTOSITEITLHOE
oOyueHue
1o paszenam
JIMCLIUTLIMHBI)

24,

Tema 3.6. OyHkUH
MHOTHX MIEPEMEHHBIX

OIIK-1.2

Y CTHBIN onpoc
(BomrpocsI ISt
KOHTPOJISI 3HAHHIA
0 paszzenam
JTUCIUTUTAHBI
(3amura
VHIMBHUTy JTbHBIX
paboT))

25.

Tema 3.7. Psinl

OIIK-1.2

Y CTHBIM onpoc
(BompoCHI JIst
KOHTPOJISI 3HAHUU
0 paszzenam
TV CITUTITUHBI
(3amura
WHIUBUTY ATBHBIX
pabor))

Paznen 4. luddepeHnuaibHble YypaBHEHUs

26.

Tema 4.1.
Huddepennmanbabie
YpaBHEHUS C
pa3eSIOIUMUCS
MepEMEHHBIMHU

OIIK-1.2

YcTHBIN 0npoc
(BompocsI Jist
KOHTPOJISI 3HAHUIA
0 pazjaenaMm
JUCITUTIIAHBI
(3ammTa
WHIUBUTy QJIBHBIX
paboT))

217,

Tema 4.2,
Huddepennmanbubie

OIIK-1.2

KonTponbHnas
pabota Ned
Y cTHBIN onpoc
(Bompoch! st




YpaBHEHHSI BTOPOTO KOHTPOJISI 3HAHUU

rnopsiaka I10 pasaciaM
JMCIHUTUIAHBI)
_ PA3JEJI 2.
TEKYIINU KOHTPOJIb 110 IUCHUIIJIMHE
«MaremaTHuKa»

Tekymmi KOHTPOJIb 3HAHUN UCITOIB3YETCS JJIsl ONIEPATUBHOTO U PETYJIIPHOTO
yIpaBJIeHUsT y4eOHOH JESITEeIbHOCThIO (B TOM YHCIIE CAMOCTOSITEILHON paboTOk)
oOyyaroruxcs. B ycnoBusix 6amibHO-pEHTUHIOBOM CUCTEMBI KOHTPOJIS PE3YJIbTAThI
TEKYIIETO0 OIEHUBAHUS OOYyYaloOlIErocss HCHOJB3YIOTCA KakK IIOKa3aTellb €ro
TEKYIIEr0 pEeUTHHra. TeKylmnid KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISIETCA B
TE€YEHUE CEMECTPa, B XOJI€ MOBCEIHEBHOM yueOHOW palboThl 10 MHAWBUYATbHOU
WHULIMaTUBE TpenogaBarensd. JlaHHBIA BUI  KOHTPOJISI  CTUMYJUPYET Y
oOyyJaronierocsi CTpemJieHHe K CHCTEMaTHYeCKOW CaMOCTOSATEIbHOM paboTe Mo
U3YUYCHUIO YUEOHOU TUCIUIUINHBI.

Taomuna 2.1.
Pacnpenenenne 0annoB o BujgaM y4eOHOM €SI TeIbHOCTH
(OamIbHO-PEHTHUHTOBAS CHCTEMA)

HaumenopaHue Bupg 3aganus
Paznena/Tembr 3 Beero KP P
J3 YO T3 3a TeMy (CP)

P.1.T.1.1 2 2
P.1.T.1.2 2 2
P.1.T.1.3 2 2 15
P.1.T.14 2 2
P.1.T.1.5 3
P.1.T.1.6
P.1.T.1.7
P.1.T.1.8 15
P.1.T.1.9 3
P.2.T.2.1 2 2
P.2.T.2.2 2 2 15
P.2.T.2.3 2 2 3
P.2.T.2.4 2 2 15




P2.T.25

P2.T.26 2 2

P.2.T.2.7 2 2

P2.T.2.8 2 2

P2.T.29 3
Hroro: 1000 28 28 60 12

JI3 — JIex1noHHOE 3aHATHE;

YO — yCTHBIi 011poc;

T3 — TecToBOE 3a/1aHUE;
[13 — mpakTHUYeCKOe 3aHATHE;
KP — koHTpoIsbHAs paboTa;

P — pedepar.

CP — camocTosTenbHas pabota o0yJaronierocs
N3 — unauButyalibHOE 3a/1aHNE

2.1. PexoMeH 1AM U 110 OLIECHUBAHNIO KOHTPOJILHBIX Pa00T 00yYaKOIIHXCS

MakcumajabHoOe
KOJIM4eCTBO 0aJ1J10B
(rocynapcTBeHHast
OLIEHKA)

Kpurepun

15-13 (oTnm4aHO)

BricTaBisiercs CTy/I€HTY, €Clid BBIIOJIHEHbI BCE
NYHKTHI pabOThl CAMOCTOSITENIbHO, 0€3 OLINOOK.

12-10 (xoporio)

BeIcTaBisieTcs CTYJEHTY, €CIIM CAaMOCTOATEIbHO
BBIMIOJIHEHBl BCE IYHKTBl pabOThl, JOMYILIEHBI
HE3HAUYUTEIbHbIE OUTMOKH.

9-5 (yIOBIETBOPUTEIHHO)

BricTaBisiercs CTyIEHTY, €CIIM CaMOCTOSATEIbHO
(WM ¢ OMOIIBIO MPENOAABATENsA) BBIIIOJIHEHBI BCE
NYHKTBI pa0OoThl, IONYIIEHBI TPyObl€ OMIUOKH.

4 u MmeHee
(HEYTOBJIETBOPUTEIIHHO)

BeicTaBisieTcss CTYIEHTY, €CIM C IIOMOIIBIO
IpernoaaBaresisi BHIIOJHEHB! HE BCE TyHKTHI paboTHl,
JOMYILIEHbI TpyOble OLIHMOKH.

TUITIOBBIE KOHTPOJIBHBIE 3ATAHUSA IJ1A ITPOBEPKH YPOBHSA

KOMIIETEHLIUHU

Paznen 1. Jluneitnas anredpa




Temsb1 1.3, 1.5

Bapmuanr 1. Bapuanr 2.
1. BbluucnuTth onpeaenuTenb 1. Bblyucauth onpeaenuTens
31 2 2 2 1 4 3
2 1 11 5 0 -1 0/
1 2 3 3 2 -1 6 3
7 5 4 4 1 5 -12
2. Haiitu matpuiry, 0OpaTHYIO K 2. Haiitn matpuity, 00paTHyto K
1 2 3
1 0 -1
A=|11 1| A=|0 12

Temsb1 1.2, 1.4, 1.6

Bapuanr 1.

1. Pemmuth cucremy ypaBHeHuii merogoMm Kpamepa u MeTooM 0OpaTHOI MaT

X; —2Xy; —Xg=1 .
33Xy + Xy —2Xg=—2

Xg+Xo +Xg3+X, =1
2%y +3Xy + X3 +2X, =2
3X; =Xy +2X3+2X, =6
2Xq —2Xy +3Xg3 —2X, =—3

2. Pemmthb cucteMy TUHEHHBIX ypaBHeHHI MeTo1oM ["aycca:

Bapuanr 2.

1. Pemuth cucremy ypaBHeHmid meTogoM Kpamepa m meTomom oOpaTHOM
MATPHULIBL: { X, —2X, —2X3 =6 .
3X; +2X, +X3=3

2% —3Xy + X3 +X, =5
Xg —2Xy —2X3+X4 =2
3%, +2X, —X3+2X,=0"
3X; + Xy +2X3 +2X, =4

2. Pemnte cucremy NMMHENHBIX YpaBHEHUN MeToioM ['aycca:

Paznes 2. AHaIMTHYECKAS TeOMETPHUSA
Tema 2.1.

Bapuanr 1

1. Onpenenuth KoOpauHaTH KOHIIOB A 1 B orpeska, koTopsiii Toukamu P(-
2,3) u Q(0, 4) pa3nesicH Ha TpU paBHBIC YaCTH.



2. HaifTi xoOopauHATBI TOYKH, CAMMETPUYHONW OTHOCHTEIHHO OMCCEKTPHUCHI
BTOPOI'0 KOOPAMHATHOrO yria Touke A(2,3).

3. B noJisipHO# cuctemMe KOOpIMHAT AaHbl JIBE TOUKU M, (4;1/6) U M,(1;1/3).
[TossspHast OCh NOBEPHYTA TAK, YTO B HOBOM I10JIOKEHHUU OHA IIPOXOJUT Yepe3 TOUKY
M;. OnpenenuTh KOOPAWHATHI TOUYEK M; U M, B HOBOM (MOJSIPHOM) cucTeMe
KOOpAMHAT.

Bapuanr 2

1. Onpenenanth KoopauHaThl KOHIIOB A U B oTpeska, kotopsiit Toukamu P(-3,
2) u Q(1, 4) pazencH Ha TPHU PaBHBIC YaCTH.

2. HaitTu xoopauHAThl TOYKH, CUMMETPUYHONW OTHOCUTEIBHO OUCCEKTPUCHI
BTOPOT'0 KOOpAUHATHOTO yria Touke A(-4,3).

3. B noJyisipHO# cuctemMe KOOpJIMHAT AAHbI BE TOUKU M, (2;/4) u M,(4;1/8).
[TonsipHast ock MOBEpHYTA TaK, YTO B HOBOM IOJIOKEHUH OHA TPOXOJIUT YePE3 TOUKY
M;. OnpenenuTbh KOOPAWHATHI TOYEK M; U M, B HOBOW (IOJSIPHOI) cucTeMme
KOOPJIMHAT.

Tema 2.2.

Bapuanr 1
1. lausr Tpu Touku A(3), B(7) u C(-5). OnpeneuTh OTHOIICHHE A, B KOTOPOM

KaxJaad U3 HUX OCIIUT OTpCSOK, OrpaHquHHBIﬁ I[BYMH I[pyFI/IMI/I.
AM
MB

2. Onpenenuth koopauHaty Touku M, ecim n3Bectbl A(3), B(7) u A = 2.

Bapuanr 2
1. Janst Tpu Touku A(-3), B(7) u C(-5). Onpenenuts OTHOIIEHHE A, B KOTOPOM
KaXJ1asi U3 HUX JIETUT OTPE30K, OTPAHUYCHHBINA ABYMS JIPYTHUMH.

2. Onpenenantb kKoopauHaty Touku M, ecnu uzBectsl A(2), B(-5) u 1 = ;‘4—1\; = 3.

Tema 2.3.

Bapmuanr 1

1. Onpenenuts Benmunny CD u mymuny |CD| otpeska, 3amanHoro Toukamu: a) C(-
5) u D(8):
6) C(10) u D(-6).



2. Berauciuth koopauHaTy To4ku B, eciim m3BecTHbI: a) A(3) n AB=-4; 6) A(7)
u |AB|=12.

Bapuanr 2
1. Onpenenutsy Bemmuuny CD u mmuny |CD| oTpeska, 3a1aHHOTO TOYKAMH:
a) C(-2) u D(3); 6) C(8) u D(-3).
2. Beruncnuth KOOpAMHATY TOUKH B, eciin u3BecTHBI: a) A(4) u AB=-5;0) A(4)
u |[AB|=8.

Tema 2.4.

Bapmuanr 1

1. Tlomroc MOJIApHOM CHUCTEMBI KOOPAMHAT COBIIAJAET C HA4YaJOM JIEKapTOBBIX
IPSIMOYTOJIBHBIX KOOpPAMHAT, a IIOJISIPHAsE OCh COBIAJAET C IIOJOKUTEIBHON
noyiyocbto abcmucc. B mossipHOM cHUcTeMe KOOpJMHAT JlaHa TOuKa A(6,§).

OnpenenuThb JeKapTOBbI KOOPJUHATHI 3TOU TOUKH.

2. BBIUUCIIUTD MPOSKIIMU Ha KOOPAWHATHBIC OCH OTPE3KOB, eciid JjauHa 0=5,
MOJISIPHBIN YTOJT 9=§ .

3. Jlana npoekIus oTpe3Ka Ha KoopAuHaTHbIe ocu X=3, Y=-4. BeluuciIuTh JyIMHY
OTpe3Ka.

Bapuanr 2

1. IMonroc MoONAPHOM CHCTEMBI KOOPJMHAT COBMAJAET C HAYAJIOM JIEKapTOBBIX
IPSAMOYTOJIbHBIX KOOPAWHAT, a TOJIIPHAas OCh COBIAJTACT C IOJOKUTEIHLHOM
nojiyoceto abcrucc. B monspHO#t cucteme koopauHar jgana touka A(5,0).
OnpeaenuTb JeKapTOBbI KOOPAUHATHI 3TOW TOUKH.

2. BBIYHCIUTL MPOCKIMU HA KOOPIAMHATHBIE OCH OTPE3KOB, €ClU JiirHa d=6,
MOJISPHBIN yroJ 6=— %.

3. Jlana npoexius oTpe3ka Ha KoopauHaTHble ocu X=12, Y=5. Bbr4uciuTh JiIuHy
OTpe3Ka.

Pa3gen 3. MareMaTH4ecKuid aHAIN3
Tembr 3.1-3.2

Bapuanr 1

1. Jlokasarb, UCIIONB3YS OMPEACICHHE, YTO |im 83n—2_3 vykazars N (¢).
e 2n—-1 2

2. BeranciauTh npeacia YHUCJIOBOM IIOCJICAOBATCIIbHOCTH



~n) +(3+n). - 6) lim ni/5n? +4/9n° +7 “B) lim (1 2.3 n—1j
n

a) Iim(3 I
@nf—@en) (e nNT-nanm e : 2

3. Onpez[eJme XapaKTep pocCTa YHCJIOBOU IMOCJICA0OBATCIbHOCTH Xn =

Bapuanr 2

1. Jlokas3aTb, UCIONB3Ys ONMpeeNeHue, 9To |im 1 ~1_». Vkazate N(¢&).
e 2n+1

2. BlYncnuTh IpeAen YuciiOBOM MOCIEA0BATEIbHOCTH:

a) lim (B-n)-(2-n). 6) lim Jn-1-+n*+1 : B) Iim(2n+1)!+(2n+2)!_

= (1-n)' - (1+n)’ Y e BT o R (2n+3)

3. Onpenenuts XapakTep pocTa YUCIOBOM MOCIEN0BATENLHOCTH X = —

Tema 3.3

Boluncnuth mpou3BOAHYIO:  a) MpOU3BEACHUS; 0) 4acTH; B) CIOXKHOM

(yHKUIHU.

. =3/2x +1sin 4x; -_ & .
Bapuant 1. 2) y X+1sin4x; o)y Vot B)

y =arctg In (x + 2).

ctg(x+2)

: B) Yy = Inarcsin{/x .
X+~/X

Bapuanr 2. a) y =e>* cos5x;6) y =

Tema 3.4

UccnenoBath GyHKIUIO U TIOCTPOUTH €€ TpaduK.

Bapmuanr 1. Bapuanr 2.
x*+2, y_(X+3)3.
X (x+1)%’
Tema 3.5

1. Beruuciauts HeonpeaeeHHbIA HHTErpa:
a) METOIOM 3aMEHBI IEPEMEHHBIX; 0) METOJIOM HHTETPUPOBAHMSI I10 YACTSIM.
Bapmanr 1.
3xdx
a)J‘—; 6)!2xe6xdx.

A5+ x?2



Bapuanr 2.
a) I(xz + 8)'% xdx; 6)I5xe‘3xdx.

2. BeraucnauTs mwiomaas GUrypsl, KOTOpas OrpaHYeHa JTHHUSMU:
Bapmanr 1.

y=x%y=x+2.
Bapuanr 2.
y=+/4x,y=-x+3, y=0.

Tema 3.6

1. UccnenoBaTh GyHKIMIO IBYX EPEMEHHBIX Ha SKCTPEMYM.

Bapuanr 1. Bapuanr 2.

z=x3+2xy+y? —3x+5y+18; 7=x>—xy+y3+2x-y;
Tema 3.7

Bapmuanr 1.

1) IIpoBepuTh BBINOTHEHUE HEOOXOJUMOTO YCIOBUS CXOJMMOCTH pAJa:

i n
HZ:;‘lOOn +1

2) UccnenoBaTh psig HA CXOJUMOCTb:

2n 1 =( n Y\
)Z )Z(n+1)(n+2) );(2n+3j

3) Haiit nHTEpBan U paguyc CXOAUMOCTH Psijaa:
(x+1)" 6 2 X"
)Z (n+2) ) ZB” Jn
n+1

4) UccnenoBaTh Ha CXOIUMOCTb: ZL
n=2 n -1

Bapuanr 2.
1) TIpoBepuTh BBHITIOTHEHUE HEOOXOIUMOTO MpPHU3HAKA CXOAUMOCTH psija:

n
Z; 100N +3

2) UccnenoBaTh Ha CXOJIUMOCTD:



)Z > 2n+2 6)2?)Jn B) nZ;(arcsm 1)

n=1 N

3) Haittu I/IHTepBaJ'I U pagnyCc CXOJUMOCTH psija:
0 2 n
5) S0 (x-1)
a)z n+3)(n+2) )é 9"

( 1) n+1 2
4) UccnenoBaTh Ha CXOIUMOCTb: Z—
n=1 n -2

Paznen 4. ludgdepeHnuaibHbie ypaBHEHUs
Tema 4.1

Haiitn o0miee um yacTuyHoe pelieHue IUud@PepeHInaibHOro ypaBHEHUS

NEPBOTO MOPSAJIKA pa3/IeTSIOMIUMUCS IEPEMEHHBIMU TIPU YCIOBUHU y(0)=1
Bapuanr 1. Bapuanr 2.
yitogx+y =2, xydx+(x+1)dy =0,
Tema 4.2

Haiitu obmee ©  dYacroe pelieHHe JIMHEWHOrO0  OJHOPOJHOIO
mddepeHImaIbHOr0 ypaBHEeH s BToporo mopsiaka mpu yeiroun Y0 =4 y'(0)=6

Bapuanr 1. Bapuanr 2.

y"—5y"+6y=0 y"—10y' +21y=0

OueHrBaHMEe TPOBOAUTCS IMPEINOAABATEIEM B TEUYEHHWH BCEro Y4YeOHOro
IIPOLIECCa HA OCHOBE BBINOJHEHUSA TEKYLIUX KOHTPOJBHBIX M WHIWBUILYAJIbHBIX
3a/laHUii, CaMOCTOATEIbHON PabOThl; PE3yJbTaThl BHIMOIHEHUS MHIWBHIYaTbHBIX
paboT HpPeabABISAIOTCS B BUJE OTYETOB, OPOPMIICHHBIX B TETPaJd; OLICHUBAHHE
KOHTPOJIbHBIX, HWHAMBUIYAJIbHBIX U CaMOCTOSITEIbHOM paldoT OCYIIECTBISET
IIPENOAABATEINb, KOTOPBIM NPOBOJNUT CEMUHAPCKUE 3aHATHS.

[Io okOHYaHUK OCBOEHHUS Kypca CIaeTcs 3K3aMeH. DK3aME€H B NMUCbMEHHOMN
(dopme npoBouT JeKTOp. 10 OKOHUaHUM 3K3aMeHa JIEKTOP COOMpPAET MaTEepHaIIbl U
IIPOBEPSET IPABWIBHOCTb  BBIIOJHEHUA 3aJaHui. PesynpraTtel  1mpoBepku
NPEABABISIOTCS B TOT K€ JEHB JEKTOPOM.



2.2. PekoMeH1aIU 10 OLIEHUBAHUIO YCTHBIX OTBETOB 00y4aIOIIMXCH
Bana «2» craButcs, ecii 00y4Jaronuncs:
MOJTHO U AapPryMEHTUPOBAHO OTBEYACT MO COACPKAHUIO  BOIPOCA;

O6Hapy>KI/IBa€T IIOHUMAHUC MaTCpraia, MOKCT 000CHOBaTh CBOU CYXXKOCHUAI,

IIPUMCHUTL 3HAHHA Ha IIPAKTHKC, YMCET HOCTATOYHO FJ'IY6OKO U OJ0Ka3aTCJIbHO

000CHOBaTh CBOM CYXXJEHUS M TPUMEHSEMBbI WHCTPYMEHTAPUN ISl PEIICHUS

3aaHus.

Baau «1» craButcs, eciny 00ydaromunics:
JaeT OTBET, YI0BJIETBOPSIOLINI TEM ke TpeOOBaHUSIM, UTO U JUI OLEHKHU «5»,

HO JonyckaeT 1-2 omunOKH, KOTOPBIE CaM K€ UCIIPaBJIsET.

THUITOBBIE BOIIPOCHI JJIAA CAMOIIOAI'OTOBKH
JJIA ITPOBEPKH YPOBHS KOMIIETEHLIMHN

KonTponupyemsie
pazzenbl (TEMBbI)
y4eOHOU AUCLUTIIINHBI

Bomnpockl, BEIHOCUMBIE Ha CAMOCTOSITENILHOE
U3y4ECHUE
110 pasfenaM AUCHUIIINHBL

Paznean 1. Jluneiinas anredpa

Tema 1.1. Martpunsl.
JeiicTBrs Hag MaTpULIaMHU

1. OO6parHas maTpuIa.
2. Panr maTpuIibl.

Tema 1.2. CucreMsl
JIMHEHBIX YpaBHEHUH.
Meron ["aycca

1. TlonsiTue cUCTEMBbI TUHEHHBIX YPaBHEHHIA.
2.  OmnpeneneHHbIC U HEONIPEAETICHHBIE CUCTEMBI.

Tema 1.3. Onpenenurenu.
CaoiicTBa onpeaeauTenei

1. Boluucnenue OIIPENEIIUTENIEH pPa3IMYHbIX
HIOPSIKOB.
2. CoiicTBa ompeIeIUTENCH.

Tema 1.4. Pemenue cucrem
JIMHEHHBIX YpaBHEHUH
metonoMm Kpamepa

1. Omnpenenurenu CUCTEMBI IMHEHHBIX YPaBHEHUH.
2. AnHanu3 penieHui JMHEHHON CUCTEeMbl YPaBHEHUM.

Tema L.5. OO6patHas

Marpuiia. MeTtonanl
HAaXOK/ICHHUS oOpaTHOM
MaTpPHULIBI.

1. OGpaTHas MaTpula.
2. MeTopl HaxX0XKACHUS 00PAaTHOW MATPHIIBL.

Tema 1.6. Pemenne cucrem
JIMHENHBIX YpaBHEHHU
METOJIOM oOpaTHOM

MaTpulbl.

1. Brruncienue oOpaTHON MATPUIIBL.
2. Marpu4Hbie ypaBHEHHUSI.




Tema 1.7. Marpuunsle
YpaBHEHUS

1. Tunbl ypaBHEHUH.
2. Metoapl penieHnss MaTPUIHBIX YpaBHEHUH

Tema 1.8. Pemenue
HEONPENEIECHHBIX  CUCTEM
JIMHEUHBIX YpaBHEHUN

1. Pemienue HeompeAeIeHHBIX CHUCTEM JIMHEHHBIX
YPaBHCHUM.
2. HaxoxneHnue oOmux v 0a3uCHBIX PelIeHUM

Pa3znes 2. AHaIMTHYECKAs FeOMeTPUA

Tema 2.1. Cucremsl
KOOpAWHAT

1. [unuHApUYECKHEe KOOPAWHATHI.
2. Cdepudeckue KOOPIUHATHI.

Tema2.2. Ilpocreiimue
3ajaud  aHAJIUTHUYECKOU
reOMETPHUHI

1. PaccrosiHue OT TOYKH J0 TTIOCKOCTH.
2. Yroq MeXy NpsSMbIMHU.

Tema 2.3. DneMeHTHI
BEKTOPHOU alreOpbl

1. CrtocoObI 3a1aHUST BEKTOPOB.
2. JIuHeiHpIe Onepanyu ¢ BEKTOPAMH.

Tema2.4.
[IpeoOpazoBanme
JIEKapTOBBIX
PSIMOYTOJIBHBIX
KOOpIMHAT

1. IMapannenpHbI EpEHOC.
2. TloBopor.

Tema 2.5. VYpaBHeHue
JIMHUH HA TJIOCKOCTH

1. YpaBHeHue NHMHMM B pPa3IMYHBIX CHCTEMAaX
KOOpAMHAT.
2. Knaccudukarus miocKux JTUHUI.

Tema 2.6. Paznuunsbie
BH/JIbI YpaBHEHMU
IPSIMOM HA IIOCKOCTH

1. IlpuBeneHHOE ypaBHEHUE MPSAMOIL.

3. YpaBHeHHE MPSAMOI B OTpe3Kax.

Tema 2.7. Paznuudbie
BUJIBI ypaBHEHHUS
IJIOCKOCTH

OO6miee ypaBHEHHE MPSAMO.
YpaBHEHUE NIPSAMOU B OTPE3KAX.

Tema  2.8. Ilpamas
JIMHUSI B IPOCTPAHCTBE

PaBHOMEpHOE ABUXKEHNE TOYKU B IPOCTPAHCTBE.
[TapameTpuueckue ypaBHEHUS IPSIMOM.

Tema 2.9. JInaun
BTOPOT'O MOPSIKA

['unepbomna.
[TapaGouna.

Ve IR N E

Pa3zgen 3. MaTtemaTH4ecKuid aHAJIN3




Tema 3.1. Beunenue B

1. KowmmiekcHbie uyncina. POpMbl MpeICTaBICHUS U
JIeHCTBUS.

MaTeMaTUYECKHM 2. Pemenune ypaBHEHUN W HEPABEHCTB, COJEPIKAIIUX
aHam3 3HaK MOAYJIS.
Tema 3.2 Tpenen 1. Tlousatue npenena YUCIOBOM MOCIEIOBATEIHBHOCTH.
. 2. beckoneuHo Oonpmiie W OECKOHEYHO Mallble
YUCIIOBOU .
YHUCJIOBBIC ITOCJICIOBATEIILHOCTH, UX CBOWCTBA W CBSI3b
MOCJIeI0BATEILHOCTH
MEXTy HUMH.
Tema  3.3. Ilpenmen
1. bBeckoneyHo OonbmMe W OECKOHEYHO Malble
GbyHKIUY.
byHKIUH.
HenpepbsiBHOCTB .
2. Kiaccuduxkanus Touek pa3pbsiBa QyHKITUH.
byHKIUN
1. 3apmauu, npuBOISIIKE K TOHATUIO TPOU3BOTHOM.
Tema 3.4. TIpousBonHas | 2.  [IpousBojHAs SBHOH M HESBHOM (yHKIMIA.
u quddepeHuman 3. IIpaBuio Jlonuras.
Tema 3.5.
HeonpeeneHHbii 1. HUuterpupoBaHue  palMOHANBHBIX  Jpo0Oeld
paIMOHAIBHBIX TPUTOHOMETPUIECKUX BBIPAKCHUH.
WHTETpall.
. 2. T'eomeTpuueckue MPUIIOKEHUS OMPEIEICHHOTO
OnpeneneHHbIN
UHTETpasa.
WHTErpaj
1. BrluncneHue YaCTHBIX U CMEIIaHHbBIX TPOU3BOIHBIX
Tema 3.6. @YHKUMH | hyHKIMH MHOTHX HEPEMEHHBIX.

MHOTHX TT€PEMEHHBIX 2. HWccnemoBanue Ha OSKCTpeMyM (GYHKIMH JIBYX
NePEMEHHBIX.
1. HccnenoBaHue CXOIMMOCTH 3HAKONEPEMEHHBIX

Tema 3.7. Pannl

YHUCJIOBBIX pPsAAOB.

2.  CremnenHsble psabl. Paamyc cXxoauMocTu CTEIIEHHOTO
psna.
Paznea 4. luddepennuaibHbie ypaBHeHUs!

Tema 4.1.
Aubdepenimanbaeie 1. duddepeHunanbuple ypaBHEHUS C pa3/iesIEHHbBIMU
ypaBHEHUS C IEPEMEHHBIMH.
pa3aensSIOLMMUCS 2. T'eomeTrpuueckasi MHTEPIpPETALUs OOIIETO pEeHICHUSI.
epeMEHHBIMHU
Tema 4.2. 1. OpnHopoanbie auddepeHnanbHbie YpaBHEHHUS
Jubdepennmansupie BTOPOTO IOPAIKA.

2. Jluneiinple HeomHOpoAHBIC aubdepeHITuaATbLHBIC

ypaBHEHUS BTOPOTO
nopsiaKa

YPaBHEHHSI BTOPOrO MOPSJAKA CO CIIEHUATBHOM IMPaBOM
YaCThIO.




2.3. PexoMeHIanMH 10 OLEHUBAHUID CAMOCTOSITEJILHOH PadoThI

00y4arouxcs
Bana «3» craButcs, eciii 00ydJaronuncs:

MOJIHO M apryMEHTUPOBAaHO OTBEYAET MO COJAEPKAHUIO BOIPOCA;
oOHapyXMBaeT MOHMMaHUE MaTepuaja, MOXET OOOCHOBAaTh CBOM CYXKIEHUS,
OPUMEHUTh 3HAHUSA Ha MPAKTHKE; YMEET IJOCTATOYHO TIIYyOOKO M JOKa3aTelIbHO
000CHOBaTh CBOM CYXKJIEHUS M NPHUMEHSEMbI MHCTPYMEHTAPUN ISl pPELICHUS
3a/1aHHUs.

Baau «2» craButcs, ecinu 00ydaromunics:

JaeT OTBET, YI0BJIETBOPSIOLINI TEM Ke TpeOOBaHUM, UTO U JUISL OLEHKH «5»,

HO nonyckaeT 1-2 ommnOKu, KOTOphIE caM K€ UCIIPaBIseT.
Baau «1» craButcs, eciy 00ydaromunics:

oOHapyXMBaeT HE3HAHNWE OTBETA Ha COOTBETCTBYIOIIEE 3aJjaHKE, JOIMyCKaeT
om0k B (HOPMYJUPOBKE OINpPEACICHUA W TPaBHJ, MCKAXAlOUME HUX CMBICI,
OEeCropsIOYHO M HEYBEPEHHO W3JIaraeT NPUMEHSEMbId WHCTPYMEHTApUU s
pelieHns 3aJaHusl; OTMEYaeT TaKUe HEIOCTAaTKM B IOJArOTOBKE 00yYarollerocs,
KOTOpBIE SBIIAIOTCS CEPhE3HBIM MPEMSITCTBUEM K YCHEIIHOMY OBJAJCHHUIO
HOCJIEYOLIUM MaTEPHAIIOM.

THUITOBBIE BOITPOCHI V1A CAMOIIOAT'OTOBKHA
JJIAA ITPOBEPKH YPOBHSAA KOMIIETEHLINHN

KoHrpommpyembie Bonpocs! st KOHTPOJIs 3HaHUH IO pa3jaenam
pazaensl (TEMBbI) JTACIUATUTUHBI
y4eOHON JUCIUILIHHBI (3amuTa UHANBUYATBHBIX PadboT)

Paznean 1. JIuneiinas anredpa

1. TlonsiTue MaTpuuBbL.

Tema 1.1 Marpuust. 2.0nepanuu 1 JeicTBUS HAJl MaTPUIIAMH.

JlericTBus HaJ
MATpHIIAMH 3. O6parHas MatpuIia.

4. PaHr mMatpuupbl.

1. llonsTne cHUCTEMBbl JIMHEWHBIX YpaBHEHUH.
Tema 1.2. Cucremsl OnpeneneHHbIe U HEONPEACICHHBIE CUCTEMBI.
JIMHEHHBIX YPaBHEHHM. 2. Pemenue cucreM JUHEWHBIX YPAaBHEHHH METOJIOM
Meron I'aycca l"aycca.

1. TlonsiTue onpenenuTes.
Tema 1.3. .

2.Beruncnenue OonpeaeauTeNen Pa3IMYHbIX
Onpenenuren.

HOPSJIKOB.




CBoiicTBa
onpeIeIuTeNICH

3. CBoiicTBa onpeaeIUTENCH.

Tema 1.4. Peuenue
CUCTEM JINHEUHBIX
YPaBHEHUM METOAO0M
Kpamepa

1. Onpenenurenu CUCTEMBI TUHEHHBIX YPABHEHUH.

2.Pemenne cucrteM JTMHEWHBIX ypaBHEHUH METOJOM
Kpamepa.

3. AHanu3 penieHui TMHEWHOW CUCTEMbI YPaBHCHHUIA.

Tema 1.5. OOparnas
MaTpula. Meronsl
HaxOXJICHUsI O00paTHOM
MaTpHLIbL.

1. HeBbIpoxkaeHHas MaTpula.
2. ObpaTHas MatpuIia.
3. MeToapl HAX0XKIACHUS 0OPaTHOM MaTPHIIBI.

Tema 1.6. Pemenue
CHCTEM JIMHEHHBIX
YPaBHEHUI METOJIOM
oOpaTHON MaTPUIIBL.

1. Beluncnenue oOpaTHON MaTPUIIBL

2. Pemenne cucteM JTUHEWHBIX ypaBHEHUN METOOM
0oOpaTHOM MaTpUIbL.

3. Marpuunsie ypaBHEHUS.

Tema 1.7. Matpuunsie
ypaBHEHUS

1. MarpuuHbie ypaBHCHHS.
2. Metoapl penieHnss MaTPUIHBIX YpaBHEHUH

Tema 1.8. Permenue

HEOIPEAECIEHHBIX
CUCTEM JIMHEWHBIX
YpaBHEHUI

1. PemieHue HEONpPENEICHHBIX CHUCTEM JIMHEHHBIX
YPaBHCHUU.
2. Haxoxxnenne oO0mmx u 6a3MCHBIX PEIICHUN

Pa3znes 2 AHaIMTHYECKAs FeOMeTPUs

Tema 2.1. Cucremsl
KOOpJIUHAT

1. JlexapToBBI KOOPIAMHATHI HA MPSIMOM, TIIOCKOCTU U
B [IPOCTPAHCTBE

2. [TonsipHbIE KOOPAMHATEHI.

3. HunuHapuyeckue KOOPIUHATHI.
4. Coepuueckue KOOPAUHATHI.

Tema2.2. Ilpocreiimme
3a/la4yd  aHATUTUYECKON
reOMETPUH

1. Touka nepeceyeHus NPSMbIX.
2. PaccTosiHME OT TOYKH JI0 MJIOCKOCTH.
3. VYron Mexny npsMbIMH.

Tema 2.3. DieMeHTHI
BEKTOPHOU aJireOpbl

1.Onpenenenne BeKTopa.

2. Tunsl BEKTOPOB.

3. Cioco0OsI 3a1aHUsI BEKTOPOB.

4. JIluHeiHpIe Onepanyu ¢ BEKTOPAMH.




Tema2.4.
[IpeoOpazoBanue
JIeKapTOBBIX
IPSIMOYTOJIBHBIX
KOOpANHAT

1. JlexapToBBI KOOPJMHATHI HA MPSIMOM, TIOCKOCTU U
B IIPOCTPAHCTBE.

2. [TapamienbHBbI IepeHoc.

3. TloBopor.

Tema 2.5. VYpaBHeHue
JIMHUU Ha TIOCKOCTH

1. VYpaBHeHue nuHUU
KOOpAHMHAT.
2. Kimaccudukanus niockux JWHUN.

B pa3iMYHBIX CHCTCMaAX

Tema 2.6. Paznuusbie

BHJIBI YPaBHEHHUS

MPSAMOM Ha IIOCKOCTHU

1. Obmee ypaBHEHHE TPSIMOH.
2. TlpuBeneHHoOe ypaBHEHHUE MPSIMOIA.
3.Kanonunueckoe ypaBHEHUE TIPSIMO.

4. YpaBHEHHE IPSIMOI B OTpE3Kax.

Tema 2.7. Paszmuunbie 1. HopMaJIbHbLi BEKTOP.

BUIBI YpaBHCHUS 2. O0111ee ypaBHEHHE TIPSIMOIA.
IIJIOCKOCTHU 3. YpaBHEHUE IPSAMOM B OTPE3KaX.
Tema 2.8. Ilpsamas 1. Hanpapnsromuii BEKTOP.

JIMHUA B ITPOCTPAHCTBE

2. Kanonnueckue ypaBHEHUS MIPSMOA.
3. [TapameTpruueckue ypaBHEHUS NIPSIMOM.

1. OkpyXHOCTb.

Tema  2.9. JInaun 2. DIurc.
BTOPOIO MOPSAKA 3. T'unepbomna.
4. Tlapaboua.

Pa3gen 3. MateMaTH4ecKHd aHAIN3

Tema
BBenenue
MaTeMaTHYECKUU
aHaJn3

1.9neMeHThI TEOpUU MHOECTB. CaolicTBa
BELIECTBEHHBIX YUCEN.

2.Pemenne ypaBHEHUN 1 HEPABEHCTB, COACPIKAIUX 3HAK
MOJLYJIS.

3.Ilonsitne QyHKuMU, CHOCOOBI €€ 3amaHusi, 00JIaCTh
OINpPEJEIEHUS], YETHOCTh U HEUETHOCTD.

4.01HO3HAYHbIE U MHOrO3HauHble (YHKIUHU, oOpaTHas

byHKIHSL.

Tema 3.2. Ilpenen
YHCJIIOBOU
[IOCJIEAOBATEIHLHOCTH

1. TlonsTHe mpenena YMCIOBOM MOCIEN0BATENbHOCTH.

2. beckoHeyHo OonpmMe U OECKOHEUYHO  Malible
YHUCJIOBBIE MTOCIIEI0BATEILHOCTH, UX CBOMCTBA U CBA3b
MeXAy HUMH. TodHass BEpXHsSSl U TOYHAS HUKHSAS

I'paHb.




Tema 3.3. Ilpenen

1.ITonsstue mpenena (QyHKUMM B TOYKE U Ha
O0eckoHeyHOCTU. OIHOCTOPOHHUH Tmpeaen (yHKUUUA B
TOYKE.

(yHKIHY. 2.I1epBblii U BTOPOI 3aMeyaTeNIbHbIE TPEACIIBI.
HenpepbiBHOCTH 3. beckoneuno Oonpme W OECKOHEYHO MaJible
byHKIIUN dyHKIHH.
4. HenpepslBHOCTh (QYHKUMH B TOYKE M Ha
npoMexxyTke. Kinaccudukarms Touex pa3pbiBa GyHKIIUN.
1.ITonsstne mpouwsBogHOM U auddepeHnrama, ux
CBOMCTBA.

Tema 3.4. | 2.1lponsBoaHas ABHOM ¥ HESBHOM (QyHKIMH.
MpoussoHas u 3. Ipasumno Jlonurans.

4. ToukM 3KCTpeMyMa M TOYKU mepernda ¢GpyHKUIUU.
Audpepernpan WNHTepBanbl BBIMYKIOCTH M BOTHYTOCTH, HaXOXKIIEHUE

aCUMMNTOT (PYHKIIUH.

5. ®opwmyna Maknopena, hopmyaa Teinopa.

1. HeonpeneneHHbIl UHTETpaJL.

Tema 3.5. | 2.MeTonb1 UHTETPUPOBAHUS: METOJ 3aMEHbI
HeonpeeneHHbii EePEeMEHHOM, METOJ] HHTETPUPOBAHMS IO YACTSIM. )
HHTErpalL. 3. HHrerpupoBaHume  parrOHaIbHBIX z[po6?1/1 u

. PaIMOHABHBIX TPUTOHOMETPUUYECKUX BBIPAKECHUH.
OnpenencHHbLid 4. BeruucieHue on
: peneneHHoro MHTErpana.
MHTCrpa I'eomeTpuueckue PUTIOKCHHUS OIPE/ICIIEHHOTO
UHTErpana.
1.TlonsiTHe PYHKIIMM MHOTHUX MEPEMEHHBIX, €€ 001acTh

Tema 3.6. onpeneneHusl. BplunciieHne 4YacTHBIX W CMEUIaHHBIX
OyHKIIUU MHOTHX | TIPOU3BOIHBIX (DYHKIIMH MHOTHX TIEPEMECHHBIX.
epeMEHHBIX 2.WccnenoBanne Ha OKCTpeMyM (QYHKIHHM  JABYX

EePEMEHHBIX.

1.0Onpenenenue uwmcioBoro psga. HeoOxomumoe u
JOCTaTOYHBIE YCJIOBHS CXOJIUMOCTH
3HAKOMOJIOKUTEIIbHBIX YHCIIOBBIX PSIJIOB.

Tema 3.7. Psaael 2.Uccnenosanue CXOJIUMOCTH 3HAKOMEPEMEHHBIX

YHUCJIOBBIX PAOOB.

3. Crenennble psaabl. Pagnyc cX0nMMOCTH CTETIEHHOTO
psana.
Paznen 4. {uddepenniuaibHbie ypaBHEeHUs
Tema 4.1. | l.Ilonstue nuddepeHuanIbHOro YpaBHEHUS.
TluddepeHnuansHble Haxoxnenune  oOmero u _HacTHOTo peLIeHU
VPABHEHHA o muddepeHnanbHbIX YPaBHEHUN C  pa3lestolUMUCS
MePEMEHHBIMU.
PASACIAIOIUMUCA 2.KomrmuiekcHbie umncna, apudmeTHdeckue ISHCTBUS C
[ICPCMCHHBIMU KOMILIEKCHBIMU YHCJIAMHU.




1. Haxoxnenue oOmEro W YacTHOTO pEIICHUM

Tema 4.2. | nuneitnbix OJIHOPOIHBIX nugdepeHInanTbHbIX
AnddepentnanbHbie YPaBHEHUM BTOPOTO MOPSIKA.

ypaBHEHUS BTOoporo | 2. HaxoxaeHnue oOmIEro ¢ YacTHOTO  pELICHUU

opsiKa JUHEWHBIX HEOAHOPOTHBIX muddepeHnranbHbIX
YpaBHEHUH BTOPOTO MOPSAKA.

Bomnpocsl k 3k3aMeny
1. Ilonstue matpuubl. Onepauuu W JeWCTBUS Haja MaTtpuiamu. CBoiicTBa

ornepanuii. Panr MaTpuusbl.

2. llonsiTue  cucrembl  JMHEWHBIX  ypaBHeHuUW.  OnpeneneHHble U
HEOIIPE/ICIICHHBIE CUCTEMBI.
3. Pemenue cucrem TUHEHHBIX ypaBHEHU MeTosioM ["aycca.
4. Tlousatue onpenenutens. BoluucieHue onpeaeauTeNed pa3InyHbIX TOPSIIKOB.
5.  CpoiicTBa onpeAeauTeNeH.
6. Pemenue cuctem TUHEHHBIX ypaBHeHH MeTogoM Kpamepa.
7. Tlomarue oOpaTtHOW MaTpuIlbl. METOABl HAXOXKIECHUS OOpPATHOW MATPHIIHI:
METO]1 PUCOSTUHEHHON MaTPHIIBI, TPH TTOMOIIH aJIreOpandecKuX JOMOTHEHH.
8. Pemienue cucteMm JUHEHHBIX ypaBHEHUI METOJIOM OOpaTHOW MAaTPHUIIBIL.
9. Marpuunsie ypaBHeHHUSI. METO/IbI pEIICHUSI MATPUYHBIX YPaBHEHUN
10. Pemenue HeompeAelieHHbIX CHUCTEM JIMHEWHBIX ypaBHeHHM. Haxoxnenue
00mMX U 0a3UCHBIX PelICHUM
11. HanpaBieHnHble OTpe3ku Ha ocu. JIMHEHHbIe onepaluyu HaJl HalmpaBiIeHHBIMU
oTrpe3kamMu. OCHOBHOE TOXKIECTBO.
12. JlexapTOBBI KOOPIWHATHI HAa MPSMOU, TUIOCKOCTH U B IPOCTPAHCTBE
13. TlonsTHE HANTPABIECHHOTO OTPE3Ka B IpocTpaHCcTBe. [Ipoekiny HarpaBIeHHOTO
OTpEe3Ka Ha OCb.
14. PaccrosiHue MeXly AByMs TOUKAMHU.
15. [eneHue oTpe3ka B JAHHOM OTHOIIICHUH.

16. TlonsgpHble, IUIMHIPUYECKUE U CPepUUECKHEe KOOPAUHATHI



17. Tloustue Bekropa. JIuHelHble omnepanuu HaJ Bekropamu. JluHelHO
3aBHCHMBIE U JIMHEIHO He3aBUCHUMbIe BEeKTOpHI. [oHsTHE Ga3uca.

18. CkansipHoe TpOU3BEIACHUE JBYX BEKTOpPOB. BbIpakeHHE CKaJISPHOTO
NIPOM3BENICHUS B JICKAPTOBBIX KOOPAMHATAX.

19. BekTopHOE U CMEIIAHHOE MPOU3BEJICHUE IBYX BEKTOPOB.

20. JluneliHble BEKTOpHbIE MPOCTPAaHCTBA. BbipaxkeHWe BEKTOPHOIO H
CMEIIIaHHOTO MPOU3BEICHHS B IEKAPTOBBIX KOOPIMHATAX.

21. TlpeobpazoBaHue AEKapTOBBIX MPAMOYTOIBHBIX KOOPAMHAT Ha MIIOCKOCTH.

22. Tlpeobpa3zoBaHue AEKapTOBBIX MPIMOYTOJbHBIX KOOPAHHAT B IPOCTPAHCTBE.
23. Tlonsarue 06 ypaBuenuu nuaun. [lapamMerpudeckoe ypaBHEHHE JTNHUU.

24. VYpaBHEHHWE JIMHUM B Pa3IUYHBIX cUcTeMax koopauHat. Kmaccudukanus
IJIOCKUX JIMHUU.

25. OOmiee, KAHOHUYECKOE U IMapaMeTPUIECKOe YpaBHEHUE TIPSIMOIA.

26. VYpaBHEHHE MPSIMON B OTpE3KaX.

27. Yrom Mexay  JByMS ~ TPSAMBIMH,  yCIOBUS  MApaUIEIbHOCTH U
NEPICHIUKYISIPHOCTU TIPSIMBIX.

28. VYpaBHEHHE IyUYKa MPSIMBIX.

29. OOmee ypaBHEHHE IIIOCKOCTH.

30. VYpaBHEHHE MIOCKOCTH B OTPE3KaX.

31. VYrom Mexay JABYMs IUJIOCKOCTSIMH, YCJOBHMSI  MapajyieIbHOCTH U
HNEPIEeHIUKYISIPHOCTU TIIOCKOCTEH.

32. Ily4ku U CBS3KHU MJIOCKOCTEH.

33. Kanonuueckoe 1 mapameTpuuecKoe ypaBHEHUE MPSIMON B MPOCTPAHCTBE.

34. VYpaBHeHue NpsMOU, MPOXOSIIEH yepes JIBe 3aJaHHbIE TOUKH.

35. Touka nepeceyeHus MPSMbIX.

36. Ilepeceuenue npsiMOid U MIOCKOCTH.

37. Yron Mexay NpsMbIMU B POCTPAHCTBE, YTOJ MEXKIY MPSMOU H IIIOCKOCTHIO.
VY cnoBus napamienbHOCTH U MEPIEHANKYISIPHOCTH MPSMOM U TITIOCKOCTH.

38. DnemeHThI Teoprun MHOKECTB. CBOICTBA BEIIECTBEHHBIX YHCETL.

39. Pemenre ypaBHEHUI 1 HEPABEHCTB, COJEPIKAIIUX 3HAK MOTYJIA.



40.ITonsarue hyHKIMH, CTOCOOKI €€ 3a1aHus, 00JaCTh ONPEACIICHUS, YSTHOCTh U
HEYETHOCTb.

41.0OnHO3HauHble 1 MHOTO3HAYHbIEe (DYHKIMH, 0OpaTHAas PYHKITUS.

42.TlonsiTue mipeaesa YMCcIOBOM MOCIe0BATEIbHOCTH.

43.beckoHEYHO OoJpIre u OECKOHEUHO MaJibie YHCJIOBBIC
MOCIIEI0BATEIILHOCTH, UX CBOWCTBA M CBSI3b MEXKy HUMU. TOUYHAsI BEpXHSISI U
TOYHAS HYDKHSS TPaHb.

44 Tlonsarue npenena GyHKIUH B TOUKE U HA OECKOHEYHOCTU. OJJTHOCTOPOHHHIA
npenen QyHKIUN B TOUKE.

45.11epBbIii U BTOPOI 3aMeUaTesIbHbIC PEIETIbI.

46. beckoHeyHO OO0bIINE U OCCKOHEUHO Majibie (yHKIIHH.

47.HenpepsiBHOCTH (DYHKIIMU B TOUKE U HA MpoMexyTke. Kinaccudukarius Touek
pa3psiBa GyHKIIUMA.

48.TlonsTue mpousBoaHou u auddepeHiana, ux CBONCTBa.

49.TIponsBojHas SBHOW U HESIBHOU (DYHKIIMIA.

50. IIpaBumno JlomuTans.

51. Touku 3KCTpeMyMa U TOUKH nepernda GyHkumu. MiHTepBansl BEITYKIOCTH U
BOTHYTOCTH, HAXOXKJCHHE aCUMITOT (DYHKITUH.

52. ®opmyna Maknopena, hopmyna Teitmopa.

53.HeompeeneHHbIil HHTETpal.

54.Metoapl  MHTETPUPOBAHUS:  METOJ  3aMEHbl  MEPEMEHHOW, METO[
WHTETPUPOBAHUS 10 YACTSM.

55.UnTerpupoBanue paIMOHAIIbHBIX npobei u palMOHAIbHBIX
TPUTOHOMETPUUECKUX BBIPAKECHHI.

56.BbruniciieHre OIpeAesieHHOro MHTerpana. ['eoMeTpuyeckue MPUIIOKEHUS
OTPEJIEIICHHOTO UHTErpaa.

S7.IloHsATE (QYHKIMU MHOTMX IIEPEMEHHBIX, €€ 00JIaCTh OIpPEACIICHHUS.
Brruncnenre 9acTHBIX W CMEIIAHHBIX TMPOW3BOAHBIX (PYHKIIUA MHOTHX
NIEPEMEHHBIX.

58.HccnenoBanue Ha HKCTpeMyM (YHKIIUH BYX ITEPEMEHHBIX.



59.Omnpenenenne yncioBoro psma. HeoOxommmoe M MOCTATOYHBIE YCIOBUS
CXOJUMOCTH 3HAKOIOJIOKUTEIBHBIX YHCIOBBIX PSIOB.

60. MccnenoBanne cXoAMMOCTH 3HAKOTIEPEMEHHBIX YHCIOBBIX PSIOB.

61. CrenieHnbIe psAabl. Paguyc cCXOQMMOCTH CTEIIEHHOTO Psijia.

62.1lonsitue auddepenuuanbHoro ypaBHeHus. Haxoxxnenue oOmero u
JaCTHOTO perieHu TudepeHIHaTbHBIX YPaBHEHUN C pa3aeasionuMUCs
MIePEMEHHBIMH.

63.KoMmmnekcHple 4uciaa, apu(pMETHYECKHE JEUCTBHS C KOMIUICKCHBIMU
YHCIIaMHU.

64.Haxoxxnenne oOmIEro W YacTHOTO PEIMICHWH JMHEHHBIX OJHOPOIHBIX
nuddepeHIanTbHbIX YPaBHEHUH BTOPOTO MOPSIKA.

65.Haxoxnenue oOIIEro M YacTHOTO PEIICHHM JIMHEWMHBIX HEOJIHOPOIHBIX
nuddepeHInanbHbIX YPaBHEHUH BTOPOTO MOPSIKA.

66.JIuneitnpie HeomHOpoAHblE UddepeHInaTbHbIE YpaBHEHUS BTOPOTO

MOpsIAKA CO CIIENUATBHON ITPABOM YaCThIO.



MHHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHNS
POCCHICKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJ)KETHOE OBPA30BATEJIBHOE
YUPEXXJEHUE BBICLLIETO OBPA3OBAHUS
«TOHELIKAS AKAJIEMUS YITIPABJIEHUS Y TOCYJJAPCTBEHHOW CJIYKEbI»

Hanpasaenue noarorosku (09.03.03 «IIpuknagnas nagopmaTuka»
Ipopuias «IlpukinagHas MaTeMaTHKa B YIIPABJICHUH KOPIIOPATHBHBIMU
HHPOPMALMOHHBIMHU CHCTEMAMU»

Kadeapa napopManHuOHHBIX TEXHOJIOTHH

Jducunniamnaa «MaTteMaTHKa»

Kype 1 Cemectp 1  ®opma o0yuyeHHs1 OUHASA

3K3AMEHAIIMOHHBINA BUJIET

Teopernyeckune BONpockl.
1.BexTopHOE TPOU3BEICHNE U €T0 CBOMCTBRA.
2. O0uiee ypaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE.

IIpakTHyeckoe 3ananue:

2X1 —3Xy +Xg+X, =5
Xy —2Xy —2X3+X4 =2
3X; +2Xy —X3+2X,=0"
X+ Xy +2X3+2X, =4

Pemmmth cuctemy JIMHEHHBIX YpaBHEHU MeTOI0M ["aycca:

IK3amenamop:
YTBepkKI€HO Ha 3aceaHuM Kadeaphl « » 20 1. (mpoTokon
OT «___ » 20 1)

3as.xageopoii: H.B. bpanyn




