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. LIEJIU U1 3AJTAUYM JUCLHMUIIIAHBI (MOIY.JIS)

Henab TUCHUIIMHBI: OCBOCHUE OCHOB JTMHEHHON anreOpbl M TEOPUU MHOTOUICHOB, JICMECHTOB
TEOPUHU AITEOPANIECKHIX CHCTEM.

3agauu AMCUMILINHBI:
¢ u3ydeHHe 0a30BBIX MOHSATHHA W METOJOB PEIICHUH 3a1a4 anreOpbl: TEOPHUH MHOTOUYJICHOB,
JTMHEHHOHU anreOpbl, anredpanyecKux CUCTEM;
¢ (opmupoBaHHe HaBHIKOB PabOTHl ¢ (OopMaIbHBIMU (aOCTPAKTHBIMH) KOHCTPYKIHUSIMHU,
HCII0JIb3YEMBIMHU B anreodpe.

1. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. VYyeOHas jucuuiuinHa (MOJAYJb) OTHOCUTCS K 4YacTH,
00pa3zoBaTeNbHBIX OTHOIICHH.

2.2. JInst OCBOCHUS QUCHIUTUTMHBI CTYJICHTY HEOOXOAUMO 3HATh OCHOBHI IIKOJIBHOTO Kypca ajureOpsl

dbopMupyeMoil  ydacTHUKaMU

U HayaJl aHaJIu3a.
2.3. IlepeueHp MOCIEAYIOMNX yIeOHBIX AUCIUILTNH, JJIs1 KOTOPHIX HEOOXOIUMBI 3HAHUS, YMEHHS H
HaBbIKU, GopMUpyeMble JaHHON y4eOHOM AUCHUTUTMHOM:

['eomerpus,

MaremaTHyecKuii  aHaJIN3, MaremaTrnueckasi JIOTMKa W TEOPHUS aJrOPUTMOB,

JuckperHas MaremMaTuka U Teopus uuceln, CoaepxaTellbHble OCOOEHHOCTH YIiyOJIEHHOIO

00y4eHus B 001eM 00pa3oBaHUH

I1l. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJIUHBI (MOY JISA)
[lepeueHp IaHUPYEMBIX PE3YIBTATOB 00YUEHHUS MO TUCIUILUIUHE (MOIYII0), COOTHECEHHBIX
C MHAMKATOPaMU JOCTUKEHHSI KOMITETEHIUI

Komnerenuus HNuaukaropsl Pe3yabTarsl 00yyeHus
KOMITeTeHIM I
IIK-1 Cnocoben NAK-nkl.1: 3HATh: OCHOBHBIE TIOHATHS,
HCI0JIb30BATh OCHOBHBIE npeoOpa3oBbIBaET TEPMHUHOJIOTHIO U TTOJ0XKEHHS
MOJIOXKEHUS CTaHJIapTHbIE OCHOB T€OPUHU MHOTOUYJICHOB U

(byHIaMEHTAILHBIX U
MPUKIIAJTHBIX Pa3IesioB
MaTEMAaTUKH JIJISI PEIICHHUSI
TEOPETHUYECKUX U
MPAKTUYCCKUX 3314
y4eOHOTO Xapakrepa,
(dbopMHpYeT 3Ty CIIOCOOHOCTh
y 00y4aroMxcs B MpoIecce
peanu3ali OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPAMM
oOyueHus: MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE

MaTeMaTH4eCKHE BBIPAKCHUS
110 OCHOBHBIM IIPaBUJIaM B
paMKax 3amad yueOHOTO
Kypca, GOpMUpPYET 3TH
yMeHHS y 00yJaromuxcs B
npolecce peann3anun
OCHOBHBIX U
JOTIOJTHUTEBHBIX IIPOTPaMM
o0y4eHMsI MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE
NIK-nk1.2: ctpowur,
UCTIOJIb3Ys aHAJIOTHIO,
UHTEpIpeTalun
MaTeMaTHYeCKUX
BBIPQ)XEHUH B pa3IMYHbIX
MPEIMETHBIX 00JIACTSIX U
MIPAKTHUKE B paMKax 3a/1a4
y4eOHOTO Kypca, GopMHUpyeT
9TH YMEHUS Y 00yJaronuxcs
B IIPOLIECCE pPeasln3aluu

anreOpanvecKux CUCTEM,
OIpeIeICHUS OCHOBHBIX MOHSTHH,
(hOpPMYITHPOBKH OCHOBHBIX
pEe3yNbTaTOB, ONMUCAHUS METOJIOB U
AJITOPUTMOB JIMHEWHOU aareOpsl
YMeThb: HCITOJIB30BATh MOJIOKCHMS
1 METOJIbl TMHEHHOM anreOph,
TEOpPUHU MHOTOUJICHOB U
anreOpanvecKux CUCTEM IS
aHaJIM3a OCHOBHBIX KOHCTPYKIUH;
MPUMEHATh METOJI MaTEMAaTUYECKON
WHIYKIUU

Biaajgern:

OCHOBHBIMH CPEJICTBAMH U
METO/IaMU JIMHEHHOH anreOpsl;
podecCHOHATBHBIM SI3BIKOM
COBPEMEHHOM NIPUKIIATHOU
anreopsl.




OCHOBHBIX U
JOTIOJTHUTEIBHBIX IPOTPaMM
oOyueHus: MaTeMaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE
(TIC)

NAK-nk1.3: ctpour,
UCIIOJIb3YS AaHAJIOTHIO,
MaTeMaTHYECKHUE MOJIEIH
JUTs KOHKPETU3UPOBAHHBIX
00BEKTOB APYrux
PEeIMETHBIX o0acTell u
MPAKTUKH B paMKax 3aa4
y4eOHOTO Kypca, popMHUpPYET
9TU YMEHHS y 00yJaroOuXxcst
B IIpOLIECCE peanu3aluu
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX IPOTPaMM
00yJYeHHsT MaTeMaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE
HNIK-nk1.4 060CHOBBIBAET
npeoOpa3oBaHus U
IIPUMEHEHHUS OTIPEECIICHH,
YTBEPKJICHUW U TPABUIT
dbyHIaMEHTATBHBIX U
MIPUKJIAIHBIX Pa3/ieioB
MaTeMaTHKU B paMKax 3aJa4
ydeOHOoro Kypca, GopMHUpyeT
9TH YMEHHS y 00yJarONTUXCst
B IpOLIECCE peanu3alun
OCHOBHBIX U
JOTIOTHUTEIBHBIX MPOTPaMM
oOyueHusi MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

IK-2 CriocoGeH BBISBIATH
001LLyIO CTPYKTYDPY
MaTeMaTUYECKOTO 3HAHUS,
OIHCHIBATh B3aUMOCBSI3b
MEX]y Pa3InIHBIMU
pasjenaMu MaTeMaTHKHY,
(dbopMHpYeT 3Ty CIOCOOHOCTh
y 00yUaroIIMXCsl B MPOLIECCE
peau3ainu OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPAMM
oOyueHus: MaTeMaTHKe Ha
COOTBETCTBYIOIIIEM YPOBHE

HNAK-nk2.1: onpexnensier
CTPYKTYPY OCHOBHBIX
OIIPENEIICHUN, YTBEPKIACHUN
U TipaBuI GyHIAMEHTATbHBIX
Y NPUKJIaJHBIX Pa3/IesiOB
MaTeMaTHKHU, POPMUPYET STH
YMEHHUSI Yy 00y4aromuxcs B
MpoIecce peaan3aluu
OCHOBHBIX U
JOTIOJIHUTEIBHBIX TPOTpamMM
oOyueHus: MaTeMaTHKE Ha
COOTBETCTBYIOLIEM YPOBHE
NAK-nk2.2: onpenensier
oOI1ue MOHATHS, TpaBUia U
YTBEPKJICHUS 1151
pa3IUYHBIX pa3/IenoB
MaTeMaTHKU, GOPMUPYET ITU
YMEHHUSI Y 00yJaromuXxcs B
MPOLECCE peATU3aALUI

3HATh: JIOTUYECKYIO CTPYKTYPY
M3y4aeMbIX MaTEMaTHUYECKUX
Teopuid

YMerThb: ONUChIBaTh B3aUMOCBSI3U
MEXI1y U3y4EHHBIMU
TEOPETUYECKUMU MOHATUSIMU U
MOJIOKEHUSIMH, 4 TaK JKe
yCTaHaBIUBATh CBSA3H C IPYTUMU
M3y4aeMbIMU pa3JenamMmu
MaTeMaTHKU

Baanerb: OCHOBHBIMU
JIOTUYECKUMU MOHITUAMU JJIs
ONMCAHUs JJOTUYECKON CTPYKTYPbI
TEOPUHU




OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX IPOTPaAMM
oOyueHus: MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

IIK-4 Cnocoben
MCIIOJIb30BAaTh
ANTOPUTMHUYECKHUI TOAXO
IIPH TOCTPOSHUU
MaTeMaTHIECKUX MOJIEIECH U
METOJIOB ISl PELICHUS
TEOPETHUYECKHUX U
MPAKTUIECKUX 33124
y4eOHOTO U
HCCIIEI0BATENECKOTO
xapakrepa, popmMupyer 3Ty
CIOCOOHOCTH Yy
oOyuaroluxcs B npoiiecce
peanu3aii OCHOBHBIX U
JOTIOTHUTEIBHBIX TIPOTPAMM
00y4eHHsT MaTeMaTHUKe Ha
COOTBETCTBYIOIIIEM YPOBHE

NAK-nk4.1
npeoOpa3oBbIBAET OCHOBHBIE
BUJIbI MATEMATHYECKUX
MOJIENIEN U METOJIOB B
COOTBETCTBHUHU C
OTIPEICIICHHBIMH LIEIISIMU JIJIS
PEIICHUS TEOPETUICCKIX U
MPAKTUIECKUX 33134
y4eOHOTO U
HCCIIEI0BATENbCKOTO
xapakrepa, popMuUpyeT 3TH
yMEHUS Y 00yUJaroImuXCs B
MpoLiecce peanu3aun
OCHOBHBIX U
JIOTIOTHATEIBHBIX IPOTPaMM
00y4eHHsT MaTeMaTHUKe Ha
COOTBETCTBYIOIIEM YPOBHE
NIK-nk4.2
WHTEPIPETUPYET OCHOBHBIE
BH/JIbI MAaTEMATHYECKUX
MOJEJIEN U METOIOB B
3aJlaHHOM KOHTEKCTE B
COOTBETCTBUHU C
OTIpeIeIEHHBIMU LETSIMU
P peUICHUH
TEOPETUUYECKHUX U
NPAaKTHUECKUX 3a/1a4 U
UCCIIEIOBATENIbCKOTO
xapakrtepa, GopMupyer 3T1
yYMEHHUsI Yy 00y4aromuxcs B
Ipolecce peann3aiuu
OCHOBHBIX U
JOTIOTHUTEIBHBIX MPOTPaMM
oOyueHus MaTeMaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE
HNAK-nk4.3 crpout
MaTeMaTHYeCKHUe MOJICITH U
METO/IbI JUTSI peIICHUS
TEOPETUYECKHUX U
MPAKTHYECKUX 33134
yueOHOTO U
UCCIIEIOBATENLCKOTO
xapakrtepa, popMupyer 3TH
YMEHHUSI Y 00y4JaromuXxcs B
Mpoliecce peaanu3auu
OCHOBHBIX U
JOTIOTHUTEIBHBIX MPOTPAMM
00yueHusl MaTeMaTHKE Ha

3HaTh: 000CHOBAHUE OCHOBHBIX
METO/IOB JIMHEHHOH anreOpH;
UMETH MPECTABICHHUE O
MIPUMCHCHHUH aJITOPUTMOB B
3a/1a4yax TEOPUU MHOTOUYJICHOB
YMeTh: IPUMEHSATh U3YUYCHHBIC
QITOPUTMBI JUTSI PEIIICHUS 33149
MPaKTUYECKOTO U TEOPETHIECKOTO
XapaxkTepa

Baaners: anroputMamu TEOpUM
MHOTOUYJICHOB, METOJIaMHU 1
Cpe/CTBaMu JIMHEHHOM anreOpbl




COOTBCTCTBYIOIIICM YPOBHC

IIK-5 Cnocoben
WJUTIOCTPUPOBATH
XapaKTePHBIC YePTHI
MaTeMaTHKH Pe3yJIbTaTaMH,
OTHOCSIIIIAMHUCS K
Pa3IMYHBIM HCTOPHUSCKUM
JTaraM ee pa3BUTHS,
OTIUCBIBATh OOIIEKYJIBTYPHOE
3HAYEHUE W MECTO
MaTeMaTHKH B CUCTEME HayK,
B TOM YHCJIC B ITPOIIECCE
peain3anuy OCHOBHBIX U
JIOTIOTHATEIHHBIX IMPOTPAMM
00y4eHHs] MaTeMaTHKe

HNAK-nkS.1 nepeuncinser
OCHOBHBIE 3TaIbl Pa3BUTHUS
MaTeMaTUK{ U OCHOBHBIC
JOCTHIKEHHS 3TUX JTAIoOB, B
TOM YHCJI€ B IIPOIIecce
peain3aiy OCHOBHBIX H
JOTIOTHATEIHHBIX TIPOTPaAMM
00y4eHHs] MaTeMaTHUKe
NAK-nkS.2 wimoctpupyer
XapaKTEePHBIC YEPTHI
MaTeMaTHKH,
OTIpENeNAolINE €€
00IIEeKYTHTYpHOE 3HAUCHUE
Y MECTO B CUCTEME HayK,
pe3yabpTaTamu,
OTHOCSIIIIAMHUCS K
Pa3IUYIHBIM UCTOPHYSCKAM
JTarnaM ee pa3BUTHS, B TOM
9rcIIe B IpoIecce
pean3aIi OCHOBHBIX H
JIOTIOTHATEIBHBIX IPOTPaMM
00y4eHHST MaTeMaTHUKe
MNAK-nk5.3 npencrapisiet
(bparMeHThI CoaepKaHUs
LIKOJIBHOTO Kypca
MaTeMaTHKHU B
HCTOPUYECKOM KOHTEKCTE, B
TOM YHCJIE B MPOLIECCE
pean3aii OCHOBHBIX U
JOTIOTHUTEIBHBIX MPOTPaMM
00yueHusl MaTeMaTHKeE

3HATh: UMETH MPEACTABICHUE 00
OCHOBHBIX dTanax pa3BUTHUS
paccMaTpUBAEMBIX TEOPUI, 3HATH
M3BECTHBIC MAaTEMaTHUYECKUE 3a/1a41
COOTBETCTBYIOIIUX TEOPUIL

YMeTb: COOTHOCUTH HOBBIE
CBEJICHMSI C HallpaBJICHUEM
pa3BUTHA MAaTEMATHKU U
dbopMynMpoBaTh HOBBIE 3a/1a4H B
COOTBETCTBUU C ITUMH
HaIpaBJIEHUSIMHU

Baagern: MeTogaMu
npeJcTaBlIeHNs (pparMeHToB
COJIep>KaHUs IIKOJIBHOTO Kypca
MaTEeMAaTHUKH TI0 COOTBETCTBYIOIIUM
pazzesnaM B HCTOPUYECKOM
KOHTEKCTE

IIK-7 Cnocoben
aHAJIM3UPOBATH JIOTUKY
Pa3BHUTHS IIKOJLHOTO Kypca
MaTEeMaTUKU C TOYKH 3PCHHS
COBPEMEHHOTO COCTOSIHHS
3JIEMEHTAPHOU U BBICIICH
MAaTEMATHKH U HCIOJIb30BaTh
pe3ysIbTaThl aHAIN3a B
IpolLecce peaan3auu
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaAMM
oOyueHus: MaTeMaTHKe

MNAK-nk7.1: ycraHaBIuBaeT
COOTBETCTBUE MEXKY
OCHOBHBIMM IOHATUSAMU
pa3IM4YHBIX Pa3AEIOB
COBPEMEHHOM MaTeMaTUKU U
UX aHAJIOraMH B IIKOJIbHOM
Kypce MaTeMaTHKU B
IIPOLIECCE peaIU3aLUU
JOTIOTHUTENBHBIX IIPOTrPaMM
o0y4yeHHs MaTeMaTuKe
NAK-nk7.2: ananu3upyet
JIOTUKY Pa3BUTHSA
COJZIepKaTeNbHBIX JIMHUI
IIKOJIBHOTO Kypca
MaTEMaTHKH C TOUYKH 3PEHUs
COBPEMEHHOTO COCTOSIHUSA
JJIEMEHTAapPHOU U BBICLIEN
MaTeMaTHKHU B IIpOLECCE
peannzanuu
JIOTIOJTHUTENbHBIX IPOTrpaMM

3HATh: NPUIOKEHUS N3y4aEMbIX
TEOPETUYECKUX OHATUIN 1
MOJIO’KEHUH B IIKOJIBHOM Kypce
MaTEeMaTHKH (B paMKax OCHOBHOT'O
U JIOTIOJTHUTEIBHOTO 00pa30BaHus)
YMeTh: WLTIOCTPUPOBATH
M3y4aeMblil TEOPETUUECKUI
Marepual npuMepamu
COOTBETCTBYIOIINX MTOHATUN U3
LIKOJIBHOTO Kypca MaTeMaTUKHU
Baagerb: MeTomaMu
npeCcTaBiIeHus (pparMeHToB
coZepKaHus LIKOJIBHOIO Kypca
MAaTEMaTUKH 10 COOTBETCTBYIOLIUM
pasziesiaM B KOHTEKCTE U3y4aeMbIX
TEOpUI




00yUYeHUsI MAaTEMATHKE

K-8 Cnocoben
OCYILECTBIATh OOyUEHHE
MaTeMaTuKe B Ipolecce
peaM3anu OCHOBHBIX U
JOTIOTHATEIHHBIX IMPOTPAMM
Ha OCHOBE HMCIIOJIb30BAHMS
MPEIMETHBIX METOIUK U
COBPEMEHHBIX
00pa30BaTeILHBIX
TEXHOJIOTHI

NIK-nk8.1 npumenser
KOHIIENITyaJIbHbBIE
MIOJIOKEHHSI U TPeOOBAHUS
®I'OC o61mero u cpeHero
podeccHoHaTBEHOTO
00pa3zoBaHus K
IUTAHUPOBAHHUIO,
POEKTHPOBAHUIO U
OpraHu3alui OCHOBHOTO U
JIOTIOJTHUTEIHHOTO
00pa3oBaTepHOTO TpoIiecca
0 MaTeMaTHuKe B
00pa3zoBaTeNIbHBIX
YUPEKICHUSIX

NIK-nk8.2 npumensier
COBpPEMEHHBIE TEXHOJIOTHH
00y4eHHS U OIICHKU
y4eOHBIX TOCTHKEHUH,
METOTUYECKUE
3aKOHOMEPHOCTH MX BbIOOpa
C y4E€TOM 0COOEHHOCTEH
YaCTHBIX METOJIUK OOYIEHUS
MaTeMaTHKe C

HCIIOJIb30BaAHHUEM PaA3JIMYHBIX

OpraHU3aIMOHHBIX YPOUHBIX
Y BHEYPOUHBIX (hopMm
OCHOBHOTO H
JIOTIOJTHUTEITHHOTO
00pazoBaHus

3HaTBh: TEOPETUUYECKOE OCHOBAHME
COOTBETCTBYIOIIHUX paszuenos
IIKOJIBHOTO Kypca MaTeMaTUKH
YMeTh: onuchIBaTh NPOSIBICHNE
UJIel, KOHCTPYKIIMIA U METOJ0B
Ppa3IUYHBIX Pa3AeiiOB COBPEMEHHOM
MaTEMaTHKH B ILIKOJbLHOM Kypce
Baanerb: meTonamu penieHus
3a/1a4 COOTBETCTBYIOIIUX Pa3JIEIOB
IIKOJIBHOTO Kypca MaTeMaTuKU
0a30BOr0 U MOBBILIEHHOTO YPOBHS
CJI0KHOCTH

IV. COOIEP KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O6beM TMCUHUILTHHBI (MOXYJIsI) H BHABI Y4eOHOI padoThI

Bua yueO6Ho# padoThi Bceero CeMmecTpsl

yacoB /|1 2 3 4

3a4eTHBIX

eTHHUI

Ounoe

oOyueHue
AyIMTOpHBIE 3aHATHS (BCEro) 236 64 60 32 |80
B Tom uucne:
Jlexmn 108 32 20 16 |40
[Tpaktueckue 3anstus (I13) 128 32 40 16 |40
JIabopartopusie paboTs (JIP) - - -
CamocrosiTesibHasi padoTa (Bcero) 88 26 12 4 46
Bunx npomexyrodHoii arrecraruu (3auer, k3amen) | 108 54 3au. 54

(Ox3.) (Ox3.)




KonrtakrHasi paGora (Bcero) 244 66 61 32 |85
OO01mast TpyI0eMKOCTh 9achl 432 144 72 36 | 180

3a4€THbIE 12 4 2 1 5)
CIMHUILIBI

4.2. Conepxanue y4eOHOro MaTepuaJia JHCHHMILTUHBI (MOILYJIs1)

Ne Pazgenbl AMCHUTUIMHBL U UX TUJAKTUYECKUE €TUHULIBI
Onpeneanrtenu 2 u 3 NMOPSIAKOB, HX CBOICTBA M IPUMEHEHHUE K PellIEHUI0
1 CHCTEM JTUHEHHBbIX YPABHEHHU I
11 | Onpenennrenn 2 u 3 MOpSIAKOB
12 | Teopema Kpamepa st perieHns CUCTEM € 3 HEN3BECTHBIMH
1.3, | CpoiicTBa onpezenuTeneii 2 1 3 IOpsIKOB
2 Omnpeneanrenu. CucremMsl JHHEHHBIX YPaBHEHU I
21 CucTteMbl TMHEWHBIX YPaBHEHUM: OCHOBHBIE MOHATHS. Meton ["aycca
29 Onpenenurenu, ux cBOMCTBA. OnpenenuTeNn BhICIINX HOPSIKOB
23 | Meron Kpamepa penieHns CHCTEM JIMHEHHBIX ypaBHCHHUH
3 Metoa MmaTeMaTH4eCKOM MHIYKIUH
31 Meto MaTeMaTUYECKON MHTYKIIMHT
4 KoMiuiekcHble yuciaa
JleiicTBHS HaJl KOMIUIEKCHBIMU YKCIaMU B anreOpanyeckoit popme. ['eomerpruueckas
4.1 UHTEpIpeTaus
JleiicTBHS HaJl KOMIUIEKCHBIMU YHCIaMH B TPUTOHOMeTpuueckoit popme. Gopmyna
4.2 Myagpa. KopeHb n3 kKoMILIEKCHOTO uncia. [ 'eomeTpruueckas MHTeprpeTanus
5 Marpuusl
5.1 | Marpuisl, AeiCTBHS HaJl MATPULIAMH
5.2 OO6patHas matpuna. [I[puMenenue onpenenuTeneii K BBIYUCICHUI0 0OpaTHBIX MaTPUIL
5.3 Panr maTpuist
54 OnHOpOIHBIE CUCTEMBI JIMHEHHBIX ypaBHEHUH. MHOT0o0Opa3ue pereHui
' HEOJIHOPOJHOM CUCTEMBI JTMHEWHBIX YPaBHEHU. Perienue cucteM ypaBHEHHN Hal




4.3. Pa3enbl ¥ TeMbl JUCHMIJIMH (MOIYyJIei) U BUABI 3aHATHI

Pa3IMYHBIMU YHCIIOBBIMU MOJISIMU

6 Teopust MHOr04/1€HOB

6.1 | OcHOBHBIC anreOpanvecKue CUCTEMBI: TPYIIIBI, KOJbIa, MO

6.2 MHorouneHsl ¥ 1ecTBUs HaJ HUMHU. KOJIBLIO MHOTOYJIEHOB OT OJIHOW NMEPEMEHHOM
Jlenenrie MHOTOWIEHOB ¢ ocTaTtkoM. CBOMCTBA nenuMocT. AnroputMm EBkinna.

6.3 | Jluneiinoe paznoxxenne HOJJ

6.4 | Kopuu mHorouneros. Teopema Buera
OcHoBHast TeopeMa anredpbl. MHOToUsIeHb! € HETbIMH KO3 (QULIEHTaMU.

6.5 | Henpuoaumble MHOrOMIICHBI

6.6 | IHTEPIOISIHOHHBIC GOPMYIIBI

7 JInHeliHbIE MPOCTPAHCTBA U ONepaTOPbl. EBK/IMI0BBI IPOCTPAHCTBA

71 | JInHeiiHbIe npocTpaHCcTBa

79 | JInneiinsie npeoOpasoBaHms

73 | EBKIMIOBBI IPOCTPaHCTBA

No Bunp! 3ausTiii B yacax
- HaunmenoBanue
y HaumenoBanue Temsl
1 pasnena [Tpaxr. | JIa6.
Jlexuun P CPC | Bcero
3aHATHUS | 3aHAT.
1 3OnpenenHTeJm Zu Omnpenenurenu 2 u 3 2 2 4
NOPSIKOB, HX MOPAIKOB
CBOWCTBA U
NPUMEHEHHE K Teopema Kpamepa st 2 2 2 6
pellieHnio crcTem | PEIICHHS CHCTEM C 3
MHEHHEIX HEU3BECTHBIMU
ypaBHEHMIA CaolicTBa onpeaenurenen 2 2 4 2 8
U 3 NOpsAKOB
2 Onpenenurend. Cucrembl TUHEHHBIX 4 6 10
Cucremsl YpaBHEHUI: OCHOBHbBIE
JINHEMHBIX nouatus. Meron 'aycca
ypaBHEHU I OnpvenenHTenH, ux 6 10 8 24
cBoiicTtBa. Onpenenurenu
BBICHIUX MOPSKOB
Meron Kpamepa pemenus 4 2 2 8

CHUCTEM JIMHEUHBIX
ypaBHEHUH




Meton
MaTEMATUYECKON
WHIYKIIUU

Meton MaTEMATUYECKOH
WHIYKIIUU

16

KomriuiekcHbie
qucia

HewicTBus Haj
KOMIIJIEKCHBIMU YHCIIaMU B
anreOpanyeckoit popme.
I'eomerpuueckas
MHTEpIIpeTaLNs

18

JewcTBus Haj
KOMIUIEKCHBIMH YHCJIaMU B
TPUTOHOMETPUYECKOHN
dhopme. Dopmyna Myaspa.
Kopenp u3 KOMIUTEKCHOTO
yucna. ['eomerpuueckas
WHTEpIpeTaIs

12

24

Marpuiisi

Marpuiibl, 1eMCTBUS HAL
MaTpUIAMHA

14

OOparHast maTpuIia.
[IpumeHeHne
OTpeaeIUTENEeH K
BBIYUCIICHUIO OOPATHBIX
MaTpHIL

10

Panr maTpuiet

10

OIHOPOAHBIE CUCTEMBI
JIMHEWHBIX YPAaBHECHUH.
MHuoroo6pa3ue peneHnit
HEOJTHOPOJHOM CUCTEMBI
JIMHEWHBIX YpaBHEHUH.
Pemenne cucrem
YpaBHEHUH HaJl
Pa3IMYHBIMU YHCIIOBBIMU
MOJIAMU

10

Teopus
MHOTOYJICHOB

OCHOBHBIC aJ'Il"e6paI/I‘ICCKI/IC
CHUCTCMBI: I'pYIIIIbI, KOJIbIIA,
I10J14

MuorousieHsI 1 1eiCTBUA
Hag HuMU. Koabliio
MHOT'OYJICHOB OT OJHOMH
TIEPEMEHHO N

JlenmeHne MHOTOYJICHOB C
ocratkoM. CBolicTBa
JNEIUMOCTH. AITOPUTM
Esxnupa. JIuneiinoe
paznoxenne HOJJ

KopHu MHOTOUNIEHOB.
Teopema Buera

OcHoBHas Teopema anredpsl
MHOro4JIEeHB! C LEeNbIMUA
KoaGhduImeHTamMu.

16




Henpusoaumslie
MHOTOYWICHBI
WHTepIOIAIMOHHBIE 2 2 2 6
(hopmyITbl
JIuneiinbie ] 20 20 18 53
IIPOCTPAHCTBA U JluHeWHBIE MPOCTPAHCTBA
OTIEPATOPHI.
EBKIHIOBBI 16 16 14 46
MIPOCTPAHCTBA JluneiHbIe TpeoOpa3oBaHUs
4 4 4 12
EBKIMAOBBI IPOCTpaHCTBA

4.4, MeTtoauueckue YKa3aHUs 110 OpraHm3anuu CaMoOCTOSITEILHOM paﬁoTbI CTYAEHTOB

CamocrosiTenpHas paboTa CTYJSCHTOB OPHEHTHPOBAaHA Ha JaJIbHEHINEE COBEPIICHCTBOBAHHME HX
YMEHUU TI0 CaMOCTOSITEIbHOMY OBJIQJICHUIO 3HAHUSIMH TEOPETHYECKOTO W MPAKTUYECKOTO

XapakTepa U BKIIIOYAET:

® JCIIOJIb30BaHUE PA3TMYHBIX MHPOPMAIIMOHHBIX PECYPCOB, B TOM UYHCIIE PACHOJIOKEHHBIX Ha
nHpopmanronHoM nopraie [T UI'Y B kabuHeTax AMCUUITINH Kadeapsl, sl TOATOTOBKHU K
3aHSTHUSIM U BBITIOJHEHMS 3a1aHui (pedepaToB, JOKIaI0B, IPOEKTOB);

® CaMOCTOATENBHOE U3y4eHHE TeM y4eOHOH IpOrpaMMbl, KOTOPbIE C COAEPKATEIBHON TOUKH
3pEHHsI MOTYT OBITh OCBOEHBI CTYJE€HTOM CaMOCTOSITEJIbHO U KOTOpbI€ MMEIOT BBICOKHMN
YPOBEHb yUEOHO-METOANYECKOTO OCHAIIICHMUS;

® COCTaBJICHHE KOHCIIEKTOB II0 TEMaM, BBIHECEHHBIM Ha CaMOCTOSITEIIBHOE H3y4CHHE
IIOJIHOCTBIO WJIM YaCTUYHO;

® IIOATOTOBKY K IIPAKTUYECKHUM 3aHATHIM II0 BCEM TeMaM Kypca;

® BBINOJIHEHUE B TEUCHHE CEMECTPA KOHTPOJIbHBIX padOT MO TeMaM MPAKTUYECKUX 3aHSITHH,
KOTOpBIE€ B COBOKYITHOCTH OOECIEYMBAIOT CHCTEMAaTHUYHOCTbh MPOMEKYTOUHOM aTTecTaluu
CTY/IEHTOB U OPraHU3YIOT UX CAMOCTOSATENIbHYIO PaloTy.

4.5. lIpuMepHasi TEeMATHKA KYPCOBBIX padoT (MPOEeKTOB) (npu Hanuyuu) OTCYTCTBYIOT

V. YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHHUE
JAUCHUIIVIMHBI MO4Y JIs)
a) OCHOBHAaf1 JIUTeparypa:

1. ®dannees /I.K. Jlexuuu mo anredpe [DnekTpoHHEI pecypc] : yaeb. mocodue / . K. dannees. - Mocksa:

Jlans, 2007. - 416 c.: un. - (Kmaccuueckas ydeOHas mutTepaTypa mo wmartematuke) (Jlydmme
Kjaccuueckue yueOHuku). - Pexxum pocryma: OBC "UznarenscrBo "Jlanp". - Heorpanuu. moctym. -
ISBN 978-5-8114-0447-6.

dannees K. 3amaun no Beiciieil anredpe [DnekrpoHHbIH pecype] : yue6. mocodue / . K. dannees,
aBT. 1. C. Comunckuii. - Mocksa: Jlanp, 2008. - 288 c. - (Kmaccuueckas yueOHasi ymTeparypa IO
matemaTtuke) (YueOHuku i By3oB. CrenmanbHas Jsmteparypa) (Kiaccumueckue 3amayHUKd U
MPAaKTUKyMbl: MaTeMaTuka). - Pexxum pocryna: ObC "UznarensctBo "Jlans". - Heorpanuu. gocrym. -
ISBN 978-5-8114-0427-8.

[Ipockypsikos W.B. COopHuk 3amad mno nuHelHOW anrebpe [OnekTpoHHbi pecypc] / W. B.
[IpockypsikoB. - Mocksa: Jlans, 2010. - 475 c. - (Knaccuueckast yuebHasi iuTeparypa 10 MaTEeMaTHKE)
(Knaccnueckue 3agauyHuKy ¥ TpakTUKYMBbI) (Y4ueOHuKH Ui By30B. CriennaibHas uteparypa). - Pexum
nocryna: ObC "UspatensctBo "Jlanp". - Heorpanny. nocrym. - ISBN 978-5-8114-0707-1



4. Kypomr A. I'. Kypc Beiciieit anredpsl [DnekTponsblil pecypce]: yueo. / A. I'. Kypomr. - Mocksa : Jlanb,
2013. - 431 c.: un. - (Knaccuueckast yueOHas nurepaTypa mo martemaruke) (Jlyumme xnaccuueckue
yuebHukn). - Pexxum gocryna: OBC "UsnatensctBo "Jlans". - Heorpanny. noctyn. - ISBN 978-5-8114-
0521-3.

0) 1OMOJIHUTEIbHASA JINTepaTypa:

1. Masnbiiee A. M. OcHOBBI JIMHEHHOH anreOpbl [DneKTpoHHBIH pecypc|: yueOnuk / A. M. Manbies. -
Mocksa: Jlanb, 2009. - 470 c. : un. ; 21 cm. - (Knaccuueckast yueOHasi IuTepaTypa Mo MaTeMaTHKe)
(JIyumme kmaccuueckue y4eOHUKH: 3HaHUE. YBEpeHHOCTh. Ycrex!) (YueOHuKku i By30B. CrieluaibHas
mutepatypa). - Pexxum nocryna: ObC "Usnatenscto "Jlanw". - Heorpanuu. gocryn. - ISBN 978-5-8114-
1009-5

B) NEPpUOANYECCKUEC U3TAHUA HCT

a) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIPABOYHBIE M MOMCKOBbIE CHCTEMBI

1. http://ibooks.ru/ DnexrponHo-Oubnuoreunas cucrema (3bC) iBooks.Ru. Yue6Huku u yueOHbie
OCOOuS 111 YHUBEPCUTETOB

2. 000 «bubmuorex» Aapec nocryma: https://isu.bibliotech.ru/

3. http://e.lanbook.com Dnexrponno-oudbmuoreunas cucrema (ObC) Ha mmardgopme H3AATENHCTBA
«JIanp»

4. http://www.biblioclub.ru  OnextponHo-OubnuoTeyHast cucrtema (ObC) VYHuBepcurerckas
6ubnMoTeKka-oHIalH

5. http://standart.msu.ru/node/88 [DnekTpoHHBIH pecypc].

VI.MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE JUCLHUIIJINHBbI

6.1. IlomemeHust 1 0060pyI0BaHHE

CriennanbHble MOMEIIEHUS: ydyeOHas ayAuTOpHs Ui MPOBEACHUS 3aHSATHM JIEKIIMOHHOTO THIIA,
CEMHHAPCKOI0 TUIIA, TPYNIIOBBIX U UHAWBUYAIbHBIX KOHCYIbTAIUN, TEKYILIETO KOHTPOJIS.
Aymutopus Ha 60 MOCagOYHBIX MECT, YKOMIUIEKTOBAHA CIICIIMAIM3UPOBAHHON y4eOHOU MeOebio 1
TEXHUYECKUMU CPEJCTBAMU O0y4YeHHMs, CyKallUMU IJIs TPeJCTaBlIeHnss HHPOpMAUU B OOJBIION
ayJUTOPHUH.

[Tomemenne (KOMITBIOTEPHBIM Kjlacc) Ha 38 IMOCagOYHBIX MECT, OCHAIIEHO KOMIIBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUeHus: K cetu «UMHrepHer» u olecnedeH JOCTyN B
AIIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTENIbHYIO CPEly OpraHU3aIiu.

OobopynoBanue

Kononku akruBHBIe MicroLab 3K 3 nepeBo ¢ BHemHuM ycunurenem, komibiotep Celeron J 352,
koMItbroTepHBIH cTog (1400*700%800) onpxa, mpoektop XGA BenQ PB.

Kowmmnerorep Z-Comp Core 2 Duo E7400 (Cuctemusbiit 6ok B Komriekre, Morutop Samsung
743N)-38 mr; Kommyratop DGS 1018 D; Kommyratop 8 port Compex DSG1008 E-net Switch;
Kommyrarop DES-1226G 24*10XMb noproB2*SFP HeorpannveHHslit 10cTyi K cetd MHTEpHET.
Texunyeckue cpeacTBa o0y4eHuUst

[IpesenTanuu, GuabMbI

6.2. JIuneH3noHHoe U MPOrpaMMHOe oDecriedeHue

Windows XP (Homep Jluniensun Microsoft 19683056)

AntuBupyc Kaspersky (®opyc KonrpaktNe04-114-16 ot 14H0s0ps2016r KES Cuer NePCILI3-
000147 u AKT 0123H0516ps 20161 JInn.Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep Jlunensuu Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (6ecratHast 1711 HEKOMMEPYECKOTO M/HiTH 00pa30BaTeNbHOTO HCIOIb30BAHHMS)


https://isu.bibliotech.ru/

Acrobat Reader DC (YcnoBus npaBoo0OJiagatens

VYcmoBus UCTIOIB30BAaHUS 10 CCBhIIKE:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-

terms/pdf/PlatformClients_ PC_WWEULA-en_US-20150407_1357.pdf)

windows 7 (JloroBop Ne03-015-16

[Tonmucka Ne1204045827)

SMART NoteBook (Hamuuue MHTEpaKkTHBHOW TOCKHM aBTOMATHYECKH MPEJIOCTABIISCT JIMICH3UIO
Ha poayktr SMART NoteBook SMART Notebook Software license)

VI1.OBPA30OBATEJ/IBHBIE TEXHOJIOT'NU

B o0pa3zoBarenbHOM Mpoliecce UCTONB3YIOTCS aKTHBHBIE W MHTEPAKTHBHBIE (POPMBI MPOBEIACHUS
3aHATUN (9BpUCTHUYECKHUE Oecesbl, TEXHOJOTMH Pa3BUTHUSI KPUTHUECKOTO MBIIIJICHHUS, CEMHUHAPHI,
IPYNIOBBIE JUCKYCCUM; U AaKTHUBHBIE METOJbl OOYy4YeHMs: MPOOJEMHbIN, YaCTUYHO-TIOMCKOBBIH,
MTOMCKOBBIN), pa3BUBAIOLIME Yy OOYyYaIOUIUXCS HAaBBIKOB KOMaHIHOW paOOThI, MEXKINYHOCTHOU
KOMMYHMKAIUH, IPUHATHS PELICHUH, JTUIEPCKUX Ka4eCcTB U (POPMUPYIOIIE KOMIIETEHIIUH.

VIIL.OOEHOYHBIE MATEPUAJIBI JISA TEKYILIEI'O KOHTPOJISA YCIIEBAEMOCTH
U IIPOMEXYTOYHOM ATTECTAIIAH

8.1. OueHouyHbIe cpeacTBa /Il POBEICHUs TEKYLIEro KOHTPOJIA yCIeBaeMOCTH

JleMOHCTPAUMOHHBII BAPUAHT KOHTPOJIbHOI padoThI MO Teme
«CuHcTeMbl JIUHEHHBIX YPABHEHUI»

1. Pemute cucteMy ypaBHEHUI ¢ MOMOIbIO MeToga Kpamepa:

2%, —2X, —3X; =3

3X, +4X, —X; =1

3X, +5X, + X, =—4

2. Haiigute o01mee perieHne 1 0JTHO YaCTHOE PEIICHUE CUCTEMbl JIMHEHHBIX YPaBHCHHM:
6X, + 4X, +5X; +2X, +3%; =1

33X, +2X, +4X5 + X4 + 2% =3

3%, +2X, = 2X3 + X, =—7

9%, +6X, + Xg +3X, +2X5 =2



JleMOHCTPALIMOHHBII BAPHMAHT KOHTPOJIBHOI padoThl o Teme «O0paTHas marpuua. Panr

MaTpHUbD>
BAPHAHT 1
. Haiitn obparnyo matpuny A~! u cuemaTh mposepky
ATTA=E:
2 2 3
A= 1 -1 0
-1 2 0

2. Ilpu KaxoM 3HAYeHHH HapamMeTpa A cymecTByer A~!

-1 A
g A= ?
U151 ( 5 6 )

3. HaiiTu paHr MaTpHIis:

4 5 2 3
1 01 0
2 3 45
5 5 b5 5

JleMOHCTPALIMOHHBII BAPDHAHT KOHTPOJIbLHOM padoThl 10 Teme «J/IMHellHbIe IPOCTPAHCTBA

1. Haiitu oOuiee pemienre U GyHIaMEHTAIbHYIO CUCTEMY PEIICHUN IS CUCTEM YpaBHEHUMN:

3X,+2X, + X3 +3X, + 5%, =0
6X,+4X, +3X; +5X, + 7%, =0
9X,+6X, +5X; +7X, +9%; =0
3X;+2X, +4X, +8%; =0

2. Haiitu oOpaTtHYIO MaTpHIly IBYMs crioco0amMu (a) ¢ TOMOIIBIO AJIEMEHTAPHBIX PEe0Opa3OBaHUIMA

0) ¢ MOMOIIIHIO MUHOPOB):

2 2 3
1 -10
-1 2 1

3. Jlokaszarp, 4To Kaxpaas U3 JABYyX cuctem: by =(1,1,0), b, =(1,0,0), bz=(1,1,1) u c¢;=(0-8,5),

¢y =(-1,-5,3), ¢3 =(5-4,3) sBisAeTCs 0Oa3uCcOM, WU HAWTH KOOPAMHATHI BEKTOpPa X BO BTOPOM

0a3uce, €CJIM U3BECTHO, YTO X = 2by —3b, —bs.

4. OOpazyeT 1M  MHOXECTBO  BEKTOPOB

TIOIPOCTPAHCTBO TpocTpancTBa R*?

{(x, y,2)| x>0,2<1, x,y,ze R}

JINHEWHOE



on

JeMOHCTPALIMOHHBII BAPUAHT CAMOCTOSITE/ILHOH PadoThI 10 TeMe
«J/IuHelHbIe IPOCTPAHCTBA»

Bapuaunr 2

. JMokammure, =m0 cucreMa BexTopos r°; r° + 1 —r; | + 7 asnaercs Gasucom meflcTBHTEILHOIO AHHEeRHOIO

NPOCTPAHCTEA MHOTOIEHOE CTENEHN < J 0T 0IHOIO HEMSBECTHOUO ¢ JeficTBHTeasHEMI KoaddmmmesTamn.
Haftyure koopmuaars sextopa f(r) — x¥ + 227 — 5x — 4 8 oM Gasuce.

- BHECHH‘IE.I SRIAETCH JIH JIHHeAHRIM OTPpOCTRAHCTEOM HAM, IIOJIER ' MHOMECTBO BCEX T - MePHRIX CTPOK

KOMIIERCHEIX THCE] © ONepamell cIomesns
(@, ag, ... an) + (byyba, ..o by) = () + by, az + bay oo an + By)
H ¢ onepanzell YMHOMEHENA ) YMHOMEHNSE CTPOKH & = (), da, . . . , 4, | HA THCI0, onpeienedHoll 10 DparwTy
[z +iy) @a=(z+ yila.
B npasoff 1acTe paccuaTpueaeTcs obRMHEAS ONEPANMH YMHEOMEHRS CTPOKH HA THOIIO
clay, as, . ... 0,) = (oay, cds, . . ., o0, ).

Fean maosecTBo He sBaserca anHeRHRDM NpOCTPAHCTBOM, YEASATR, KAKHE H3 ARKCHOM JII Be srnomaa-
HYTCH.

- Han,u;m MATPHIR NepPpeXolos OT Kam 1000 H3 DasHCoE IeRCTEATENEHOTG JTHHERHOIO npoCTPAHCTEAE KEA-

PATHRIX MATPHIL ETOPOTD OOPSLIKAL

10 00 00 01
ot (oa) e (ia)e(or) e (o)

2 3 2 0 31 01
h}55=(1 G)’H’=(l 3)=E5=(u 2)-‘H’=(2 3)

-7 4

Haftnqprre koopapHATE MaTPHIE ( 1 _g

) B Ea# oM Dasnce.

. Haftmrre kakyw-snfy s 6a5y cHCTEME BEKTODOR

a = (2,-1,3,5),

iz = {33_21_“:':_34]:
3 = (5' 2,4, 6]1

ag = (7,3, -5, —13)
Baskl

H BCE BEKTOPH CHCTEME], HE EXOOANINE B JaHHYH Oa3y, BRIPAIHTE 9€ped BeKTOPRI

HEE'BCTHD.I UTO KAM{ AR W3 CHCTEM BEKTODROR

a = (3,1,3), by = (1,5,5),
ag = (—1,-2,-2), ba=(10,2,8), ssnserca Gaszmcom npocrpancrea B
ag = (4, -5, -1), by = (0,11, 9)

Haftnpre koopauaaTs gexropa ¢ = 3b) + by + 2by 8 Bazuce a), aa, as.



I[eMOHCTpaHHOHHLIﬁ BapuaHT CaMoOCTOSATEIbHOM paﬁoTbl no TeMe «VIHOro4JieHbl OT OJHOI0

HEN3BECTHOI0»
BAPHMAHT 1
1. Haitmure octaTok or geneHns Muorowtena o + 15 + 3 + 2% — 2 wa % — 1.
2. Haligure Bee 3Ha4eHHA @, NPH KOTOPLIX MHOTO4YJIEH
flz) =2 — 522 + (5a — 2)r — (13a — 22)
HMEeT KPATHRIH KOPeHb.
3. Vpasueune r°+pr+qg = 0 umeer kopuu T1, T2. Hanummre ypapHeHHe, KOPHAME

1 ]

koToporo GyayT €ucna i, T3

4. Slenmerca nu muorouned 3r® — 1322 4+ 7z — 1 npusonumem nan 2, Q, R, C7
JannuunTe paznokeHHe HA HENPHBOIHMBIE MHOMKHTENN.

- . v 7 I3 Tt r

5. Paznomure muorownen =¥ —6z° 4+ 25 na nenpusoanmule MuoxuTenn nag @, R,
.

6. Wasecrno, yro muorouned ¢t 4 323 + 272 — x L 5 umeer kopens x5 = —2 — i,

Haiinwre see KOPHH MHODTOYJIEHS.

8.2. OueHoYHbIe CpeACTBA /sl MPOMEKYTOUHOH aTTecTanum (B popMe IK3aMeHa UJIH 3a4eTa).

Bonpocsl k 3x3ameny (1 cemectp)

1.
2.

ok w

7.

Metoa MaTeMaTHYECKON MHAYKIIUH (B 3a7a49ax).

CoBMecTHBIE M HECOBMECTHBIC, OIpEACNEHHbIE U HEONPECICHHbIE CHCTEMbl JIMHEWHBIX
YpaBHEHUH.

Merona I'aycca penieHus CUCTEM JIMHEMHBIX YpaBHEHUH.

Onpenenurenu 2 U 3 TOPSIAKOB U X CBOWCTBA.

Onpenenurens. MHAYKTUBHOE ONpeIeTICHHE.

Teopema o0 cBoicTBax omnpenenuTens. Teopema CyMMe NPOM3BEACHUNU 3BJIEMEHTOB
OTpeeNUTeNs Ha aNredpandecKue JOMOJTHEHHSI COOTBETCTBYIOIIUX 2JIEMEHTOB APYroil CTPOKHU.
Teopema Kpamepa o pellieHur onpeAeICHHbIX CUCTEM JIMHEUHBIX YPaBHEHHIA.

Bomnpocsl k 3auery (2 cemectp)

1.

2.

o

©Coo~No

Anrebpandeckas (hopmMa KOMILJIEKCHOTO uncia. ['eoMmeTpuueckas MHTEpIpeTalus AeHCTBUI Hal
KOMILJIEKCHBIMU YHCIIaMU B aireOpandeckoit opme.

Tpuronomerpuyeckass Qopma KOMIIEKCHOTo 4ucia. JIeHcTBHS yMHOXKEHHS, ACTNEHUS U
BO3BEJICHUS B CTEIEHb ACHCTBUN HaJl KOMIUIEKCHBIMH YHCIaMH B TPUTOHOMETpUYECcKor (opme,
reoMeTpruecKas HHTEPIpETAIIHsL.

®opmyna Myaspa. W3BiedyeHwe KBaJApaTHOIO KOPHS W3 KOMIUIEKCHOTO 4YHUCla B
anrebpanveckoir (opme. l3BneuenHue KOpHS N-OW CTENEHUM M3 KOMIUIEKCHOTO 4YHCNA B
TPUTOHOMETPHUUYECKON opMme.

[pumenenue popmynsl Myaspa 11 BeiBoaa Gpopmysn C0S NX y SINNX,

Marpuna, Buael matpul. JleicTtBus Hax marpuunamu. Teopema O CBOMCTBAaX JAEUCTBUM Hal
MaTpULAMHU.

O6patHas matpunia. DopMyna HaX0XKICHHUS] OOPATHON MATPHIIBL.

Munop matpuiisl. Panr matpuiisl. Teopema o panre MaTpHIIbI TpaneueBUAHON (GOPMBI.
Teopema Kponekepa-Kanennu o COBMECTHOCTH CUCTEMBI TMHEHHBIX YpaBHEHUM.
dyHIaMEHTAIbHAsE CUCTEMA PELIEHUH OJHOPOJHOM CHUCTEMbl JIMHEWHBIX YpPaBHEHUU.
MHOT000pa3ue peneHni Heo JHOPOAHOM CUCTEMbI TMHEWHBIX YPaBHEHUH.



Bonpocsl k 3x3ameny (4 cemectp)

1. MHorouneHsl OT OJHOM IEPEMEHHOM HaJ YHUCIOBBIM IOJeM. Auiredpandeckoe U
(GyHKIMOHATBFHOE PaBEHCTBO MHOTOUJICHOB.
Jenumocth MHOrOwIeHOB. CBOMCTBA JIeIMMOCTH. YacTHOE U OCTATOK.
HO/I muorounenos. Anroputm Esknupa. Jluneitnas popma HO/I.
B3anMHO pocThIE MHOTOWIEHBI M X CBOWCTBA.
HenpuBoaumble MHOrOWIEHbl M MX CBOMCTBA. Pa3iiokeHMe MHOTOWIEHA B IPOU3BEICHHE
HENPUBOIMMBIX MHOTOUJIEHOB
[IpousBoiHas MHOTOUJIEHA U KPATHOCTh KOpHs. OT/eNeHre KPaTHBIX MHOKUTEIEH.
7. OcHoBHas Teopema ainredpsl HerpruBoauMple MHOTOUIEHBI HAJl MOJEM KOMILJIEKCHBIX YUCEIL.
®opmyisl Buera.
MHorousieHsl HaJ [0JIEM JEHCTBUTEIbHBIX YHUCEN.
MHorouneHsl HaJl MOJEM palloHalIbHBIX 4YKcel. PalnoHalbHblE KOPHHM MHOTOYJIEHOB C
LEeIbIMU KOAPPUITUEHTAMH.
10. HenmpuBouMble MHOTOYJICHBI HAJ ITOJIEM pallMOHANBHBIX yrced. Kputepuii Dii3eHITelHa.
11. KonbIio MHOTOUJIEHOB OT N mMepeMeHHbIX. AnreOpanyeckoe U (yHKIIMOHATBLHOE PABEHCTBO

MHOT'OYJIEHOB.
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13. BexkropHoe npoctpancTBo. [IpocTeiinme cBOWCTBA BEKTOPHBIX TIPOCTPAHCTB.

14. JluneitHas 3aBUCUMOCTD M JTUHEHHAsI HE3aBUCUMOCTh CHUCTEMBI BEeKTOpOB. CBOMCTBA
JINHEHOMW 3aBUCHUMOCTH.

15. OcHoBHas Teopema O JMHEHHOW 3aBUCUMOCTH.

16. MakcuManbHBIE JTUHEIHO HE3aBUCUMBIE I1OCUCTEMBL.

17. Panr cuCTeMBI BEKTOPOB. DJIEMEHTApHBIC MPEOOPa30BaHUS CUCTEMBI BEKTOPOB.

18. Basuc u pa3smMepHOCTh BEKTOPHOTO MpocTpaHcTBa. [IpeobpasoBanue KoopauHaT.

19. HM3zomopdusm BeKTOpHBIX MpocTpaHcTB. [loampoctpancTso. Kpurepuii moanpocTpaHcTBa.

20. JluneitHpie npeoOpa3oBaHus BEKTOPHBIX TPOCTPAHCTB.

21. Marpuia nuHeHOTO npeodpazoBanusi. CBI3b MEXIY MaTPUIIAMHU JIMHEHHOTO
npeoOpazoBaHus B ABYX Oa3ucax.

22. O06pa3 u Aapo TMHEHHOTO MpeoOpa3oBaHUsI.

23. HeBbIpoXJIeHHBIE IMHEHHBIC TTPEOOpa30BaHHUS.

24. Omneparuu HaJ JIMHEWHBIMU TTPEOOpa30BaHMUSIMHU.

25. Anrebpa TUHEHHBIX MpeoOpa3oBaHUM.

26. M3zoMopdu3m anredOpbl TMHEHHBIX TPe0Opa3oBaHuil U aareOpsl MaTPHIL.

27. I'pynma HEBBIPOKACHHBIX JIMHEHHBIX TPEOOPa30BaHUM.

28. EBKJIMJIOBBI MPOCTPAHCTRBA.

JleMOHCTPAUMOHHBII BAPUMAHT IK3aMEHAIMOHHOTO OUJIeTa

BHJIET 13

1. IMonuas cHCTEMA BLIMETOR [0 MO0 . CooficTRa.

13z = 15(mod 18)
2. Ilpu KakoM auadeHHH 4 cHcTema conMecTHa + 9r = 5(mod 14) Penmre cHCTEMY IDPH BOGMOMHOM
4r = a(mod 15)
HANMEHLITEM OJIOHHTETLHOM JHATCHHHE 4.

3. Peumrre cpappemiue ° — 5rd — 5e? + 2522 + 42 — 20 = 0({mod 147).

1. ]]El’['}"'[]él.'lhl]lﬂi‘ ypeaa 4 Wb takopnl, uTo 3la 546, Hokamure, =m0 1ueae a + b cocrapnoe.



JlokyMeHT cocTaBiieH B cooTBercTBHHM C TpeboBanusmu PI'OC mo nampasienuto 44.03.05
«Ilegarornveckoe obpasoBanue» (¢ IByMs NPOGMISAMU TOATOTOBKH), YTBEPKICHHOTO MPHKA30M
MunucrepcTBa oOpasoBanust U Hayku P® ot 22 ¢despans 2018 r. N125 «O06 yrBepx)aeHuu
(denepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BHICIIETO O0Opa3oBaHUS —
OakanaBpuaT mo HampaieHHio noarotoBku 44.03.05 Ilemarormveckoe obOpa3zoBaHue (C JAByMS
npoHUIISIMU TIOATOTOBKH )

ABTOopsl mporpammbl: KoBeipmuaa AWM., k.}.-m.H., moueHT kadempbr matematuku U MOM;
Jlanmmaa E.C., x.¢.-M.H., goneHT kadeapsl Matematuku 1 MOM.

Hacrosimass mporpamma He MOXeT OBITh BOCIpOU3BEIeHA HU B Kakoh Qopme 0e3
MIPEIBAPUTEIILHOTO TUCHbMEHHOTO pa3penieHus Kadeaphl-pa3padboTIrKa MpoTPaMMBIL.
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