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1L.IIOSACHUTEJIBHAS 3AIIMCKA

1.1 Heab AMCUMIIMHBL. cHOPMUPOBATH NPEACTABICHNUE Y CTYJEHTOB 00 OCHOBHBIX I1O-
HATHUSIX aIreOpsl U TEOPUU YMCEN, UX CBOMCTBAX M IMPUIOXKEHUAX, B YACTHOCTH, — 00 OCHOBHBIX
anreOpanyecKux CTPYKTYPax, BEKTOPHBIX MPOCTPAHCTBAX U JIMHEHHBIX OTOOpPAKEHUSX, BOCIIH-
TBIBATh OOILYIO aIredpanyecKyro KyiabTypy, HEOOX0AUMYIO OyaylieMy rnegarory.

1.2 Mecto aucuuniuebl B crpykrype OOIL: [Jlucuumimnaa «Anrebpa» OTHOCHUTCS K
JUCHHIUTHHAM 00s13aTenpHoi yacTu 0stoka b1 (51.0.07.02).

Jlnsi OCBOGHUSI UCHMIUIMHBI «ANTeOpa» CTYICHTHl WCHOJB3YIOT 3HAHHS, YMEHHS M
HaBBIKH, C(POPMUPOBAHHBIE B IIPOLECCE U3YUEHUSI MaTEMaTUKH, alreOpbl 1 reoMeTpuu B oO01Ie-
o0pa3oBaTenbHON 1IKoJIE, (GopMUpyeMbIe B MPOIECCe N3YUSHHS AUCIMIIMHBI 3HaHUS OyAyT UC-
H0JIb30BAThCS Ul MOCIEIYIOEro N3y4eHUs TUCLUILIMH PO(ECCUOHAIBHOIO IIUKJIA U KYpCOB
110 BBIOOPY CTYICHTOB.

1.3 ucuunjnHa HanmpaBJjieHa Ha (pOpMHPOBaHUE cJeayIuX KomnereHuuii: YK-1,
OIIK-5, TIK-2.

-YK-1. CnocoGeH ocymecTBIATh MOUCK, KPUTHUECKUI aHalu3 U CHHTE3 MH(pOopMaluy,
NPUMEHATh CUCTEMHBIN MOIXO JJIsl PEIICHHs TOCTABICHHBIX 33724, MHAMKATOPaAMH JOCTIKE-
HUSI KOTOPOH SBJISIETCS:

e VK-1.1 JleMoHCTpUpyeT 3HaHHE OCOOEHHOCTEN CUCTEMHOI'O U KPUTUYECKOTO MBILILIE-
HUS ¥ TOTOBHOCTB K HEMY;

e VYK-1.2. Haxoaur u KpUTHYECKU aHATU3UPYET UHPOPMALUIO, HEOOXOJUMYIO ISl pe-
IIEHUs TOCTAaBJICHHOM 3a/1a4H;

VK-1.3. AprymMeHTHpOBaHHO (hOPMUPYET COOCTBEHHOE CYXACHHME U OLEHKY HH(pOpMa-
L[UH, IPUHUMAET 00OCHOBAHHOE PELICHUE,;

-OIIK-5. Crioco0GeH ocyIIecTBIsATh KOHTPOJIb U OLIEHKY (DOPMHUPOBAHMSI PE3YyIHTATOB 00-
pa3oBaHus 00YYarOIUXCs, BBIABIATh U KOPPEKTUPOBATH TPYIHOCTU B O0YYEHUH, UHIUKATOPaMU
JOCTHKEHUS] KOTOPOU SIBIISIETCSI:

e OIIK-5.1. OcymectBisieT BBIOOp cozepKaHUsl, METOA0B, IPUEMOB OpraHU3alluU KOH-
Tposis U oueHkH, B ToM uncie UKT, B COOTBETCTBUU C YCTaHOBIEHHBIMU TPEOOBaHUSIMHU K 0Opa-
30BaTeIbHBIM PE3ybTaTaM 00Yy4arOIINUXCS;

e OIIK-5.2. OGecneunBaeT 00BEKTUBHOCTh M JOCTOBEPHOCTh OLIEHKH 00pa30BaTeIbHbIX
pe3yabTaTOB OOYYAIOIINXCS;

e OIIK-5.3. BoisiBisIeT U KOPPEKTUPYET TPYAHOCTH B O0y4EHUU, pa3padaTbIBaeT Mpen-
JIOKEHHUS IO COBEPILIEHCTBOBAHHUIO 00Pa30BaTEIbHOTO MPOLECCa;

- TIIK-2. Croco0eH oCymecTBIATh MENarorndeckyro NesITeIbHOCTh MO MPO(UIBHBIM
npeaMeram (AMCLUUIUIMHAM, MOAYJISIM) B paMKax MPOrpaMM OCHOBHOI'O OOILIEro W cpeiHero 00-
11ero 00pa3oBaHusl; HHANKATOPAMU TIOCTHKEHHUSI KOTOPOH ABIISETCS:

e JIK-2.2 Bnaseer OCHOBHBIMHU MOJIOKEHUSMU KJIACCMUYECKUX Ppa3JIesioB MaTeMaTHye-
CKOM HayKH, CHCTEMON OCHOBHBIX MaTEMaTHUYECKUX CTPYKTYpP U METOJIOB.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00y4eHMs. B pe3ynbraTe u3ydyeHus qUCLU-
IUTMHBI CTYACHT JOJIKEH
- 3HATb!
e (OcCHOBHBIE aNredpanyeckue CTpyKTYyphl;

e PasBuTue NOHATHUSA YKCIA;

e Teoperuueckoe 00OCHOBAHHE PELICHUS CUCTEM JIMHEHHBIX ypaBHEHUH;
e (CBoliCcTBa JIMHEWHBIX OIIEPATOPOB;

e (CBoiicTBa KBaipaTHUHBIX (HOpM;

e (BoiicTBa HENIPUBOANMBIX MHOTOYJIEHOB;

e Pemenue anredpandeckux ypaBHEHU;



. KOMIUIEKCHBIE YHCTIa U OTlepalluy HaJl HUMU;

J MOHSITHUSI MAaTPUIIBI M ONIPENICITUTEIIS,

- YMeThb:

J peliaTh Kjaccuueckue («TUIOBBIEY) 3a/1auH 110 pa3jienam anre0pbl;

J MPAKTUYECKH HCIIOJIb30BaTh MaTeMaTHUECKUW ammapar aireOphl JUIsl peHIeHHUs KOH-
KpPETHBIX 33/1a4;

- BJIAJIeTh!

o HABbIKAMU PEIICHUS] TUIIOBBIX aIreOpanvecKux 3aaay;

o MeTOJIJaMH pabOoThl ¢ MAaTEMATHUECKOH JINTEPATypOi;

o MaTeMaTHYECKUMHU MOHATUSIMH U TEPMUHAMHU.

1.5 O6masi Tpya10eMKOCTh TUCHHILIMHBIKATEOpa» coctabisger 10 3a4eTHBIX €AMHUIL

(manee — 3E)(3604acoB):

HporpaMMa npeaAyCcMarpuBacT U3YUYCHUC MAaTCpHraia HaA JICKIUAX U MPAKTUYCCKUX 3aHA-

tusx. IIpenycmorpena camocrositenpHas padoTa CTyIEHTOB IO TeMaM U paszaenam. IIpoBepka
3HAHUU OCYIIECTBISAETCS PPOHTAIBHO, UHIUBUIYATBHO.

1.6 O6bem AUCUMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCHUILTHHBI U BBl Y4eOHOM eI TeJbHOCTH
(ounasi popma o0yueHus)

Bun yuebHoit paboThl Bcero yacos CemecTtpbl

1 2 3
OO0m1ast TpyA0EMKOCTh 360 144 144 72
AynUTOpHBIE 3aHATHUS 144 54 54 36
Jlexumnm 58 22 22 14
ITpakTHueckue 3aHsTHS 86 32 32 22
JlaGopaTopHblie 3aHITHS
CamocrosiTenbHas pabora 144 54 54 36
Bu ©TOroBOro KOHTPOJIS 72 k3. (36) Ik3. (36) | 3auer ¢ oueHKoOii
WHuTepakTus 12 6 12

2. YHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Oynasn ¢opma o0yueHus
YueoHo-TemaTHueckuii niad(lcemectp)

AyIMTOpHBIE 3AHATHS Camocrosi-
HaunmenoBanue Bcero
Ne IIpakTHyeckue | TeJbHAsA
TeM (pa3aesioB) 4acoB Jlexkuuu
3aHATHHA padora
Paznen 1. Teopus nenmumoctn
1. | Tema 1. JIemuMocTh HA MHOXeE- 14 4 4 6
CTBE LIEJIBIX YHCE.
2. | T 2. 1T
ema POCTBbIE U COCTAaBHbIE 16 5 4 10
qucia.
Pa3nen 2. OcHoOBHbIE anreOpanyecKue CTPYKTYpPHI.
3. | Tema . I'pynmna. 16 4 4 8
4. | Tema 2. KomnbIro. 16 2 2 12
5. | Tema 3. Ilone KOMIUIEKCHBIX 14 4 4 5
qHCe.
Pa3nen 3. Cuctembl TMHEHHBIX YPAaBHEHUN U MATPUIIBL.
6. | Tema 1. Konb1io MaTpuIL. | 8 | 2 | 2 | 4




7. | Tema 2. OnpenennuTenb KBal-
L 12 2 6 4
paTHOI MaTpPHUIIBI.
8. | Tema 3. OmnpeneineHHble CU-
el N 12 2 6 4
CTEMBbI JIMHEWHBIX YPaBHEHUM.
HUTOI'O 108 22 32 54
YueOHo-TeMaTHUYeCKHI m1aH (2ceMecTp)
AyJAUTOpPHBIE 3aHATHS Camocros-
HaumMeHoBaHHne Bcero
Ne IpakTnyeckue | TeJbHAsA
TeM (pa3aesioB) 4acoB Jleknuu
3aHATHA paGora
Paznen 4. KoneunoMepHbie BEKTOPHBIE MPOCTPAHCTBA
Tema 1. CBoMcTBa BEKTOPHBIX
1. p 10 2 2 6
MIPOCTPAHCTB
Tema 2. JluneiiHag 3aBHCH-
2. 10 2 2 6
MOCTb CUCTEMBI BEKTOPOB.
Tema 3. basnc BeKTOpHOrO
3. p 10 2 2 6
MIPOCTPAHCTBA.
4, | Tema 4. Panr MaTpuisl. 12 2 4 6
Tema 5. Pemenne cucTeMbl JIH-
5. | HEMHBIX YpaBHEHHH METOI0M 16 4 6 6
l"aycca.
Tema 6. IlognpocTpaHcTBa JTH-
6. > ApOCTp 10 2 2 6
HEWHOT0 MPOCTPAHCTBA.
Tema 7. EBKINJIOBO BEKTOPHOE
7. g p 12 2 4 6
MIPOCTPAHCTBO.
Pasnen 5. JIunelinble 0TOOpaXKeHMs U TMHEHHbBIE ONIEPATOPHI
Tema 1. Jlunelinbie oToOpaxe-
8. | HUS W TNMHEWHBIE ONEepaTOPHI 10 2 2 6
BEKTOPHBIX MPOCTPAHCTB.
Tema 2. CoOCTBEHHBIE BEKTOPEI
9. . p 18 4 8 6
JIMHEWHOTO oneparopa.
HUTOIroO 108 22 32 54
YueOHo-TeMaTHUeCKHIi IU1aH (3cemecTp)
AVINTOPHBIE 3aHATHSA Camocro-
HaumenoBanue Bcero YANTOp
Ne IIpakTHYeckue | ATeIbHAs
TeM (pa3aesioB) 4acoB Jlexkuun
3aHATHUSA pabora
Pa3nes 6. Teopust MHOTO4JICHOB
1. | Tema 1. KoabIi0 MHOTO4JIEHOB OT
onHOM  Hem3BecTHOH. Cxema 10 2 2 6
I'opuepa
2. | Tema 2. Boinenenue KpaTHBIX He- 12 5 4 6
TIPUBOIMMBIX MHOXKUTEJICH.
3. | Tema 3. OcHoBHasg Teopema ai-
reOpel. AnreOpandeckue ypas- 14 4 4 5
HEHUS TPETHEU U YETBEPTOU CTe-
IIEHH.
4. | Tema 4. HenpuBoaumble MHOIO-
YJIEHBl HAJ II0JEM JIEWCTBUTEID- 12 2 4 6
HbIX yncen. Haxoxaenue panuo-




HAJBHBIX KOPHEH MHOTOWICHA ¢
1EeJBIMUA K03 puimeHTamu.

Tema 5. AnreOpamueckue pac-
mupeHus nosnei. MzbasiaeHue ot
anreOpandyeckoll  MppaluoOHallb-
HOCTH B 3HAMEHATEJIC JPOOH.

12

Tema 6. CummeTpuyecKkue MHO-
rowieHsl. [Ipumenenune cummer-
PUYECKUX MHOTOWICHOB K pele-
HUIO CHCTEM YpaBHEHHUI.

12

UTOoro

72

14 22

36

HurepakTuBHoe 00yuenue no gucuuininne(l cemectp)

HaumenoBanue
TeM (pa3aesioB)

Bun
3aHATHSA

®opma
HHTEPAKTHBHOIO 3aHATHA

Ko.1-
BO 4a-
COB

Paszmen 1. Tema 1. JleaumocTh Ha
MHOKECTBE LICJIBIX YHCEII

HOH u HOK nenwix umcen. Al-
roput™ EBxnmna ais HOJ.

I1P

PaGora B ManbIx rpynnax

Pasgen 2. Tema 3. Ilone kowm-
TUICKCHBIX YHCET.
Anrebpanyeckas (GopmMa KOM-
TJICKCHOTO YHCIIA.

I1P

PaGora B ManbIx rpynmnax

Pazmen 2. Tema 3. Ilonme kowm-
IUICKCHBIX YHCEII.

JlelicTBus Haj KOMIUICKCHBIMH
YUCIIaMH B TPUTOHOMETPUYECKOMN
dopme. Popmyna MyaBpa ¢ BbI-
BoZOM. M3BiedeHne KOpHEHW U3
KOMIIIEKCHBIX YHCE]I.

I1P

PaGota B ManbIx rpynnax

Paznen 3. Tema 2. Onpenenurens
KBaJPaTHOM MaTPHULBI.

3HaKk mnoxacTtaHoBKU. Omnpenenu-
TeJIb KBaJApaTHOM MaTpulbl. BeI-
YHUCJICHHE ONpeneNuTeIeil BTOpo-
ro W Tpethero mopsaka. Obrmiee
onpenenenue onpenenutens. Oc-
HOBHBIE CBOWCTBa OIpEIEIHTE-
neil. MuHopbl U anredpanveckue
JnonojiHeHus. Pasnoxenue ornpe-
JIETTUTENSI TI0 CTPOKE WM CTOJIO-

iy.

ITP

PaboTa B MaJsibIx Tpynmnax

Pasznen 3. Tema 3. OnpenencHuble
CUCTEMBbl  JIMHEWHBIX  YypaBHe-
HUI.3alluCh U PELIEHUE CUCTEMBI
N JIMHEWHBIX ypaBHEHWH C N Iie-
pPEeMEHHBIMU B MaTPUYHOH opMme.

ITP

PaboTa B MaJibIx Tpymnmnax

Paznen 3. Tema 3. OnpeneneHHbie
CUCTEMbl  JIMHEHHBIX  ypaBHe-

ITP

PaboTa B MasbIx rpynmnax




\ Huil. Beisog mpasuiia Kpamepa.

UTOro 12

NuTepakTuBHOE 00y4YeHUe MO JUCHHUIUINHE (2 ceMecTp)

Ko.1-
Ne HauMenoBanue Bun dopma B0 ua
© | TeM (pa3/aesioB) 3aHATHSA HHTEPAKTHBHOIO 3aHATHS OB

1. | Pa3zpen 4. Tema 5. Pemenue cu-
CTEMBbI JJUHEUHBIX YPABHEHUIN Me- [P Pabora B MaJsbIX rpynmax. 2
tonoM ["aycca.

2. | Pazgen 4. Tema 7. EBknmoBo
BEKTOPHOE ITPOCTPAHCTBO. [P Pabota B manbIx rpynmnax. 2
IIpouecc opToroHaM3anuu.

3. | Pasnmen 5. Tema 2. CoOcTBEHHBIE
BEKTOPBI JINTHEHHOTO OIlepaTopa.

Cob6cTBeHHBIE BEKTOPHI U CO0- I1P Pabota B ManbIxX rpynmnax. 2
CTBCHHBIC 3HAYCHHUSI IMHEIHOTO
oreparopa.

UTOTO 6

HNuTepakTHBHOE 00yUYeHHe MO JUCHUILINHE (3 ceMecTp)

e HaunmenoBanue Bun ®opma E(?J:a-
~ | TeM (pa3aesioB) 3aHATHSA HHTEPAKTHBHOIO 3aHATHS OB

Pa3znen 6.

1. | Tema 1. Konb1io MHOTOUJIEHOB OT
onHOi1 Hen3BecTHOU. Cxema I'op- I1P Pabora B ManbIx rpynmnax 2
Hepa.

2. Tema 2. Beinenenue KpaTIELIX He- P PaG0Ta B MATHIX TPYIMIAX 2
MIPUBOAMMBIX MHOXKHTENIEH.

3. | Tema 3. OcHOBHas Teopema aj-
reOpbl. Anredpanyeckue ypaBHe- 2

. o I1P PaGora B ManbIx rpynmnax
HUS TPETHEN U YETBEPTOM CTETIE-

HH.

4. | Tema 4. HenpuBoumble MHOTO-
YIEHBI HaJ| M0JIEM JEHCTBUTEb-
HBIX yncen. Haxoxaenue panuo- I1P Pabota B ManbIx rpymnmnax 2
HaJIbHBIX KOPHEH MHOTOWIEHA ¢
HEeJBIMUA K03 puiineHTamu.

5. | Tema 5. Anrebpandeckue paciiu-
penus noneit. VM30aBneHue ot
anredpanvecKkoi nppaluoHab-
HOCTH B 3HAMEHATeJIe JPOOH.

1P Pabota B ManbIx rpymnmnax 2

6. | Tema 6. CummeTpuyECKHE MHO-

rowieHsl. [Ipumenenne cummer-
PUYECKMX MHOTOYJIEHOB K pellie-
HUIO CHCTEM YpPaBHEHHUH.

1P Pabota B ManbIx rpymnmnax 2

UTOoro 12

3. COIEP)KAHUE TEM(PA3/EJIOB)




Pasznea 1. Teopusi neammMocTu
Tema 1. le1TMMOCTh HA MHOKECTBE LeJIbIX YHCeJI
Meton maremaTnueckor MHAYKUUU. OTHOILIEHUE IEIMMOCTH HALEJI0 HAa MHOKECTBE LIEIIbIX YU-
cel M ero npocteifimue cBoiictBa. Teopema o neneHun ¢ octaTkoM. OTHOILIEHHUE CPAaBHUMOCTHU
10 HATypaJIbHOMY MOJYJII0O Ha MHOKECTBE LICJIBIX YMCENl U €r0 CBOMCTBA. MHOMKECTBO KJIacCOB
BbiueToB Zm.HOJ] 1 HOK uenwix uncen. Anropurm EBknuaa mist HOJ. B3aumuo npocteie unc-
na.
Tema 2. IIpocTbie 1 cOCTaBHBIE YHCJIA.
beckoHeuyHOCTh MHOKECTBA MPOCTHIX uMcena. OCHOBHas Teopema apu(PMETHKU U CIEJCTBUS U3
Heé. KaHOoHMYecKoe IpeIcTaBIeHHe HaTyPAJIbHOIO YUCIa.
Pa3nen 2. OcHoBHBIE ajiTedpanyecKue CTPYKTYPhI.
Tema 1. I'pynmna.
bunaphnas anreGpandeckas onepauus u e€ cBoiicTBa. HelTpanabHble U CUMMETPUUYHBIE 3JIEMEH-
Thl, X cBoicTBa. Onpesenenue, NpuMepsl U NMpocTeline cBoMCTBa rpymnil. ['pymnna nojacraHo-
BOK.
['pynma knaccoB BeraetoB. [loarpynmel. CMmexxHbIE Ki1acchl U Teopema Jlarpanxa. M3omopdus-
MBI U TOMOMOP(U3MBI TPYIII.
Tema 2. Koabuo.
Onpenenenue, npuMepsl U npocTeimune cBoiicTa kojell. [loakonpna u uaeans! KOJIbLA.
ITose Kak 4yaCTHBIN Clydail KOJIbLIA: IPUMEPHI U POCTEMIINE CBOWCTBA.
Tema 3. Ilos1e KOMIJIEKCHBIX YHCeJI.
Anrebpanueckas popMa KOMIUIEKCHOTO 4mcia. CBOMCTBa omepaniu KOMILJIEKCHOTO COTIpSIKe-
Hus. ['eomMeTpudeckoe NpeICcTaBIeHUE KOMIUIEKCHBIX YHCEN U ONlepaluil HaJl HUMHU.
Tpuronomerpudeckas ¢popmMa KOMIUIEKCHOTO 4ucia. JleHCTBUS HaJ KOMIUIEKCHBIMU YHCIaMHU B
Tpuronomerpuueckod popme. @opmyna MyaBpa ¢ BbIBoJOM. [3BiedeHue KOpHEH U3 KOM-
IJIEKCHBIX YUCEl.
Pa3nea 3. Cucrembl JIMHEHBIX YPABHEHHMI M MATPHLIBI.
Tema 1. Kosbuo maTpuir.
Martpuus! 1 onepanuu HaJy HUMU (CBOiicTBa onepauui, mpuMepsl). Kosblio maTpuil.
Tema 2. Onpegeaure/ib KBAAPaTHON MATPHIBI.
3HaK noacTaHoBKU. OIpenenuTenb KBaApaTHOW MaTpuLbl. BeluncieHne onpenenuTeneii BTOpo-
ro u TpeThero nopsaka. OO1miee onpezaenenne onpeaenutess.OCHOBHBIE CBOMCTBA ONPEICIIUTE-
aei. MuHOpBI M anrebpanyeckue JOMoyHeHUs. PasznokeHue onpenenurens Mo CTPOKe WU
CTOJIOITY.
Tema 3. OnpenesieHHbIE CHCTEMBbI JJMHEHHBIX YPaBHEHUIA.
OO6patHas maTpuua, cnocoObl €€ BbrunciaeHus. [Ipumenenne oOpaTHOM MaTpHIbl JJi pEeLIeHUs
CUCTEMBI JTMHEUHBIX ypaBHEHUN.ONpeneneHHbIe CUCTEMBI JTUHENHBIX ypaBHEHUI. COBMECTHBIE
Y HECOBMECTHBIE, OIpE/IeJICHHbIE U HEOolpeeNIeHHbIE CUCTEMBI JIMHEHHBIX ypaBHEHUH. 3anuch 1
peleHre CUCTeMBbI N TMHEHHBIX YpaBHEHH ¢ N IEpEeMEHHBIMHU B MAaTPUYHOM (hopme.
OnpeneneHHble CUCTEMBI JTIMHEWHBIX ypaBHEHH. BeiBo mpaBmiia Kpamepa.
Pa3nea 4. KoneuHoMepHbIe BeKTOPHbIE IPOCTPAHCTBA
Tema 1. CBolicTBa BeKTOPHBIX POCTPAHCTB
[Tpumepsl U mpocTeiive CBOWCTBA BEKTOPHBIX MPOCTPAHCTB. ApH(PMETHUYECKHE BEKTOPHBIE
MIPOCTPAHCTBA.
Tema 2. J/Inneiinasi 3aBHCHUMOCTH CHCTEMbI BEKTOPOB.
CBolicTBa JIMHEMTHON 3aBUCUMOCTH U HE 3aBUCUMOCTUA. OCHOBHAsl TeOpemMa O JIMHEWHOW 3aBUCH-
MOCTH.
Tema 3. ba3uc BeKTOPHOI0 NPOCTPAHCTBA.
Paznoxxenne BekTopa mo 0Oasucy. basuc u pazmMepHOCTP KOHEYHOMEPHOI'O BEKTOPHOIO IPO-
CTPaHCTBA.
Tema 4. Panr maTpuubl.
basuc u panr kKOHeUHO# crcTeMBbl BEKTOpOB. Panr MaTpuiel. CriocoObI €ro BEIYHUCICHUSI.


https://moodler2.bgpu.ru/course/view.php?id=3596#section-12

Tema 5. Pemenne cucreMbl JTUHEHHBIX YpaBHeHU MeToaoMm [Maycca.
Kputepuii  coBmecTHOCTM  cuUCTeMbl  JMHEHHBIX  ypaBHeHui(Teopema  Kponekepa-
Kanennun).Onementapasie nmpeoOpa3oBaHusi CHCTEMBI JIMHEHHBIX ypaBHeHUH. [IpuBenenue mat-
pULbl K CTyIeH4YaToMy BHUAY. PemeHue cucrembl JMHEHMHBIX YpaBHEHMM MertonoMm [ayc-
ca.OnHOpoAHAsl CUCTEMa JIMHEHWHBIX ypaBHEHUM. CBsI3b pEUICHU HEOIHOPOJAHON M aCCOLMUPO-
BAHHOU C HEH OJTHOPOJHOM CUCTEMBI.
Tema 6. [lonnpocTpancTBa JUHEHOT0 MPOCTPAHCTBA.
[TognpocTpaHcTBa, KpUTEpUN MOANPOCTPAHCTBA, puMepkl. [loarnpocTpaHcTBO (yHIaMEHTANIb-
HOM CUCTEMBI PEIICHUH OTHOPOJHON CUCTEMbI IMHEHHBIX YPAaBHECHUN.
Tema 7. EBKJIMI0BO BEKTOPHOE NIPOCTPAHCTBO.
EBxinnnoBo BekTopHOE npocTpaHcTBO. HopMa BekTopa. Yron mexay Bekropamu. [Ipouecc opro-
roHam3anuu. OpTOHOPMHUPOBAHHBIN Oa3ucC.

Pa3nen 5. JIuneiinbie 0oTOOpakeHUsi M JTUHEHHbIE OMEPATOPHI
Tema 1. JIuneiinbie oTo0OpakeHus U JIUHEHHbIE ONEPATOPbI BEKTOPHBIX MPOCTPAHCTB.
JluneitHble OTOOpa)XEHUSI W JIMHEHHBIE OMEPaTOpPhl BEKTOPHBIX MPOCTPAHCTB, MPUMEPHI, MPO-
cTeimme cBoicTBa. Sapo u 00pa3 JIMHEWHOTO OTOOpakeHHs. Marpulia JHHSHHOTO orepaTopa
OTHOCHUTEIIbHO JIaHHOTO 0a3uca, ee U3MEHEHHE MIPU Mepexo/ie K Ipyromy 0asucy.
Tema 2. Co6CTBeHHBbIE BEKTOPbI JIMHEITHOTO onepaTopa.
Xapakrepuctudyeckoe ypaBHeHHE. COOCTBEHHbBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUS TMHEHHOTO
omeparopa.

Pa3nen 6. Teopusi MHOTOYJIEHOB

Tema 1. Ko/ib110 MHOTOYWIEHOB OT 0/IHOI HEM3BECTHOI.
Konpio MHOrounaeHoB oOT OAHOW Heu3BecTHOW. CTeneHb MHOro4jeHa U €€ CBOW-
cTtBa.MHOrOWIeHBI HaJl MojeM: aeneHue ¢ ocratkoM, HOJl MHOTOWwIeHOB, pa3iioxKeHUEe MHOTO-
YJIeHa Ha HenpuBoauMble MHOKUTeNnu. Teopema be3y. Cxema ["opHepa.
Tema 2. Boiiesienne KpaTHbIX HEMPUBOAMMBIX MHOKUTEJICH.
MHorouseHsl HaJl 00JIaCThIO IIEJIOCTHOCTH: KOJTUYECTBO KOpHEH, GyHKIIMOHATFHOE U anredpau-
YECKOEe PaBEHCTBO MHOTOWICHOB. DopMalibHasi MPOU3BOIHASI MHOTOWIEHA U KPATHBIE KOPHU.
Belienenue KpaTHbIX HEMTPUBOIMMBIX MHOKUATEIEH.
Tema 3. OcHoBHas1 TeopemMa ajaredpsbl.
OcHoBHas Teopema anreOpsl. PasnoxkeHre MHOTOUYIEHa HaJl TOJeM KOMIUJIEKCHBIX YHCEN Ha He-
npuBOANMBIE MHOXHTeNIU. Teopema Buera.AnreOpanyeckue ypaBHEHHS TPEThEH M YETBEPTOU
CTEIEHHU.
Tema 4. HenpuBoguMble MHOTOYJI€HBI HA/l 110JIEM JeHCTBUTEIbHBIX YHCEJI.
HenpuBoaumbie MHOTOUWIEHBI Ha/l TIOJIEM JEMCTBUTENBHBIX unced. HaxoxaeHne painoHaibHbIX
KOpHEH MHOTroWIeHa C 1elbIMu Ko dunrentamu. HempupoiuMbie MHOTOUJIEHBI HAJl TIOJIEM pa-
MOHAIbHBIX YHCEIL.
Tema 5. AuiredpandecKkue pacuiMpeHus MmoJie.
AnrebOpanueckue pacuiupeHus mnosieid. Mz0aBneHune oT anreOpanueckoil UpparMoHaIbHOCTH B
3HamMeHaTene apoou. [Ipumepsl reoMeTprudecKux 3aj1ad, CBOIINXCS K ypaBHEHHUSIM, Hepaspe-
[IMMBIM B KBaJ[PaTHBIX pajuKaiax.AnreOpandecKkrue U TPAaHCIICHICHTHBIC YK CIa.
Tema 6. CumMeTpuUYecKre MHOTOYJIEHBI.
[TocTpoeHue KoJiblla MHOTOWJIEHOB OT HECKOJIbKUX MEpeMEeHHBbIX. CUMMETpHUUYECKHE MHOTOYJIe-
Hbl. [ [pyMeHEHNE CUMMETPHUYECKUX MHOTOUJICHOB K PEIICHUIO CHCTEM YPaBHEHHI.

4. METOAUYECKHUE PEKOMEHJALINUU (YKA3ZAHUSA) 1JISA CTYAEHTOB
ITO U3YYEHUIO JTUCHUITJIMHbI

4.1 O0mue MeToAMYECKHE PEKOMEHIAIUHA
CornacHo y4eOHOMY IJIaHy, OpraHu3anus y4eOHOM AESITeNTbHOCTU MO JUCHMILTUHE «AJI-
re0pa» mpeaycMaTpUBaeT CleAylomue (OopMbl: JEKIHs, MPAKTHUYECKOE 3aHITHE,KOHTPOJIbHAS
pabora. YcrenrHoe u3ydeHue Kypca TpeOyeT OT CTYJASHTOB IMOCEIICHHs JICKIIUN, aKTHBHOM pa-
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00TBI HAa CEMUHapax, BHIIIOJIHEHUS BCEX Y4EOHBIX 3aJlaHUM NpernoaaBarelis, 03HAKOMJIEHUS OC-
HOBHOM U JIONIOJHUTEIBHON JIUTEPATYPOU.
4.2 Metoauyeckue peKOMEHIAIMHU 10 MOAT0TOBKE K JeKIUSAM

Kypc nexmnuii cTpouTcss Ha OCHOBE YETKHX MOHATUH U (POPMYIHUPOBOK, TaK, KaK TOJIBKO
IIPY TAKOM I0XO0JI€ CTYIEHThI IPUOOPETAIOT KYJIbTYPY a0CTPAKTHOIO MBIIUIEHUS, HEOOXOJUMYIO
JUISL BBICOKO KBaJM(HUIIMPOBAHHOTO CIIEIHAIIUCTA B JIF0OOOW oTpaciu 3Hanuil. Heooxonumo n3be-
raTb MEXaHUYECKOT'0 3alMChIBAHUS TEKCTA JIGKLIUU 0€3 OCMBICIMBAHUS €TI0 CONEPIKAHMSL.

4.3. MeTonnueckne peKOMEHIAIUH M0 MOAr0TOBKE K NPAKTHYECKUM 3aHATHAM

[Tpy moAroToBke K MPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH NMPOCMOTPETh KOHCIIEKTHI

JIEKLUH, pEKOMEHI0BaHHYIO JINTEPATYPY 110 JAHHOHN TEME.
4.4. MeToan4yecKkne yKa3aHHusi K CAMOCTOSITEJILHON padoTe CTYy1eHTOB

Jis yCcTIenHoro yCBOSHHSI AUCHUIUINHBI HE00X0AMMa MTPpaBUIIbHASL OPTaHU3aIMs CaMOCTO-
ATEJIbHOM paboThI CTYJEHTOB. DTa paboTa 10JKHA COIEPKATh!

—peryJsipHyto (€KeHeIeIbHYI0) TPOpab0TKy TEOPETHYECKOTO MaTepuasia Mo KOHCIEKTaMm
JIEKIMIA U PEKOMEHIOBAHHOM JINTEPATYPE;

—peryJisipHyIo (€KeHeleIbHYI0) MOATOTOBKY K IIPAKTUYECKUM 3aHATHUSAM, B TOM YHUCIIE BbI-
IOJIHEHHE JIOMAITHUX 33/1aHuM;

—TOATOTOBKA K KOHTPOJIBHOM padoTe;

Kpureprem kauecTBa yCBOCHUS 3HaHUI MOTYT CIIy>KUTh aTTeCTallMOHHBIE OLIEHKHU I10 JIUC-
LUIUIMHE U TEKYLIUE OLEHKU, BBICTABIIIEMbIE [TPENOJaBaTENIEM B TEUEHUE CEMECTpa

B Teuenue npenojaBaHus JUCHMIUIMHBI «Anredpay B KauecTBe (OpM TeKylled arrecTa-
IIUH CTYJCHTOB HMCIIOJIB3YIOTCS Takue GOpMbI Kak, KoMbioTepHbIid TecT (COO BITIY).

4.5. MeTonnueckne yKazaHus K 3a4eTy

Pabouass mporpamma comepKMT IPOrpaMMBI3K3aMEHOB U 3a4eTa, KOTOpas IO3BOJIUT
HanOosnee 3(h(HeKTUBHO OPraHMW30BaTh MOATOTOBKY K HUM. DTO IMpPOIECC, B TE€YEHUE KOTOPOTO
MIPOBEPSAIOTCS TOJIyUEHHBIE 3HAHUS 32 CEMECTP: YpPOBEHb TEOPETHYECKHX 3HAHUM; pa3BUTHE
TBOPYECKOTO MBIIIJICHUS; HABBIKA CAMOCTOATEILHOW pabOThl; yMEHHE CUHTE3UPOBATh MOJIY4EH-
HbIE 3HAHUS U IPUMEHATh UX B PEIICHUE IPAKTUYECKUX 3a/1a4.

4.5. MeToanueckne yKa3aHus K 3K3aMeHy

[ToaroToBky K 3k3aMeHy HanOoJiee PallMOHAIBHO OCYLIECTBIATh MyTEM MOBTOPEHUS U CHU-
cTeMaTHU3alu Kypca «Anredpa» ¢ NOMOIIbIO KpaTKuX KOHcNeKToB. [Ipu pabore ¢ Teoperuue-
CKUM MaTepHajioM CTYJIEHT JOJKEH YSCHUTh HauOosiee BaKHbIE UJEH KaKJIOW TeMbl, yMETh
M0JIb30BATHCS OCHOBHBIMM TOHSATUSIMU U YTBEP)KJIEHUSAMHU (3HATh MX (POPMYIMPOBKH, AEMOH-
CTPUpPOBATh MX UCIIOJIb30BaHHE HA IPUMEpaX, IOHUMATh YCIOBUS MpUMEHEHHUs U T.1.). Kak mpa-
BUJIO, KaXJlas TeMa, 3y4YeHHas B pamMKax Kypca «Anredpa», COIEpKUT ps OCHOBHBIX 3a/ad,
IIPUEMAaMHU U METOJAMH PEIICHNs KOTOPBIX JOJDKEH BIAJETh CTYJCHT.

YueOHO-MeTOoANYeCKOe o0ecTieYeHrne CAaMOCTOAATEILHOMH padoThI
cryaenToB no qucuuminHe (1 cemectp)

KonuyectBo
4acos, B
®opMbl/BH/IBI i
HanmenoBanmue N COOTBETCTBMH €
Ne CaMOCTOSTEIbHOMI
pa3aeJa (TemMbl) yueOHo-
padoThI
TeMaTH4YeCKUM
IJIAHOM
Pasnen 1. Teopus nenumoctu
1. | Tema 1. JJenumocts Ha MHOXecTBe | [loAroTOBKa K MPaKTUYECKUM 6
L[EJIBIX YHCEI 3aHITHIM
2. | Tema 2. IIpocteie u coctaBHbie unc- | [IpopaboTka TeopeTnueckoro
na. Marepuaga MO KOHCIEKTam 10
JIEKIUH
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Paznen 2. OcHoBHBIC anreOpandecKkrue CTPYKTYpPHI.

3. | Tema 1. I'pynmna. [ToaroroBka K MpakKTUYECKUM 8
4, Tema 2. KonbI1o. 3aHSATUSIM
[IpopaboTka TEOpPEeTHUUECKOTO 12
Marepuaga IO KOHCIEKTam
JICKIAN
5. | Tema 3. Ilone koMiiekcHbIX uncen. | IloaroroBka K KOHTPOJIBHOM 6
pabote
Pasnen 3. Cuctembl TMHEHHBIX YPAaBHEHUN U MATPUIIBL.
6. | Tema 1. Koabiio matpuir. [ToaroroBka Kk MpakKTUYECKUM 4
7. | Tema 2. Onpenenurens KBaJIpaTHON 3aHATUSAM 4
MaTpUIbI. [IpopaboTka TEOpPEeTHUUECKOTO
8. | Tema 3. OmpeneneHHble CHCTEMBI | MAT€pUaJla II0 KOHCIEKTaM 4
JIMHENUHBIX YpAaBHEHUM. JIEKIUI
UTOro o4
Y4eOHO-MeTOANYECKOE 00ecTedyeHHe CAMOCTOSITeIbHOI padoThI
CTYJIEHTOB MO JUCHHUILINHE (2 ceMecTp)
KoauuecTBO4acos,
DopMbl/BUABI BCOOTBETCTBHH C
HaunmeHnoBanue .
Ne CaMOCTOSITeILHOM y4eOHo-
pasaesa (TemMbl)
padoThI TeMATHYEeCKUM
IIAHOM
Pa3znen 4. KoneuHOMepHBIE BEKTOPHBIE IPOCTPAHCTBA
1. | Tema 1. CBolicTBa BEKTOPHBIX IPO- 6
CTPaHCTB IToaroroBka K NpakTUYECKUM
2. | Tema 2. JIunelinasi 3aBUCIMOCTE CH- 3aHATHSIM 6
CTEMBI BEKTOPOB. IIpopaboTka TeopeTHyecKOoro
3. | Tema 3. bazuc BeKkTOpHOro TMpo- | MaTE€pHana IO KOHCIEKTaM 6
CTPaHCTBA. JEeKInn
4. | Tema 4. Panr maTpuiibl. 6
5. | Tema 5. Pemenue cucremsl JuHel- | [TonroroBka K KOHTPOJIBHOM 6
HBIX ypaBHeHU MeTonoM ["aycca. pabote
6. | Tema 6. [MoampoctpancTBa ymHEW- | [IoArOTOBKA K IPAKTHYECKUM 6
HOT'O POCTPAHCTBA. 3aHATUSAM
7. | Tema 7. EBkimumoBo BekTopHOe mpo- | [IpopaboTka TeopeTnueckoro
CTPaHCTBO. Marepuaga IO KOHCIEKTaM 6
JIEKINI
Paznen 5. JIuneitHble 0TOOpaKeHUs M IMHEHHBIE ONIEPaTOPhI
8. | Tema 1. JIuHeliHbIe OTOOpaKEHUS H
. [ToaroroBka K NpakTUYECKUM
JUHENHBIE OIEpaTopbl BEKTOPHBIX 6
MIPOCTPAHCTB. SAMATHAM
9. | Tema 2. CoOcTBeHHbIE BEKTOpHI JU- | [loAroTOBKa K KOHTPOJIBHOI 6
HEHHOro oneparopa. pabore
UTOro 54

YueOHO-MeTOANYeCKOe 0O0ecTieYeHrne CAMOCTOSITeIbHOIH padoThI
CTY/JAEHTOB MO JucUHUILINHE (3 ceMecTp)
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KoanuecTBouacos,
DopMbI/BUABI BCOOTBETCTBHH C
HaunmenoBanue .
Ne CaMOCTOSITEJILHOM yueOHo-
pa3aeJa (TemMbl)
padoThI TeMAaTHYEeCKUM
IUIAHOM
Pa3znen 6. Teopusi MHOT04JIEHOB
1. Tema 1. Konibll0 MHOTOYIEHOB OT
. . [ToaroroBka K MpakTUYECKUM
onHoil HemsBecTHOM. Cxema I'opHe- 6
3aHATUSAM
pa
2. [Tema 2. Brigenenue kpaTHbIX Henpu- | [lonrotoBka K KOHTPOJBHOM 6
BOJUMBIX MHOUTEJIEH. pabote
3. [Tema 3. OcHoBHas Teopema anreOphl. .
[TogroroBka K KOHTPOJIBHOU
AnreOpanyecKkue ypaBHEHUS TPETh- AGoTe 6
eil ¥ YeTBEPTOil CTENEHHU. P
4. [Tema 4. HenpuBoaAMMbIE MHOTOUJICHBI
HaJ TOJIeM JEHCTBUTENbHBIX YHCEI.
.. | IlonroroBka K mpakTUYECKUM
Haxoxnenue paninoHaibHBIX KOpHEH 6
3aHSATUAM
MHOTOWICHa C IeNbIMUA KO3 duim-
€HTaMHU.
5. [Tema 5. AnreOpanyeckue pacuupe-
Hus noneil. M3b6asnenue ot anred- | [logroroBka K KOHTPOJILHOM 6
pandeckod HPpalUOHAIBHOCTH B | paboTe
3HAMEHaTene JpooH.
6. [Tema 6. CumMeTpHuyecKkre MHOTOUJIe-
Hbl. [IpumeHeHne cummerpudeckux | [IoAroToBka K KOHTPOJIBHOM 6
MHOTOYJIEHOB K PEIICHUI0 CHUCTEM | pabote
YPaBHEHUM.
NUTOT'O 36

5. NPAKTUKYM IO JMCIHUIIVIMHE
1 CEMECTP

Pazpea 1.

Teopus xeaumMocT

Tema 1. /leiuMocTh HA MHOKECTBE LeJIbIX Ynces (4 yaca)
OCHOBHBIC TUIIBI 33124

Meto MaTreMaTH4eCKON MHIYKIIHH.
Teopema 0 AeeHUn ¢ OCTaTKOM.
HO/ n HOK uensix uncen.

JI

uTeparypa:

1. Beicmas mareMaTuka B ynpaxHeHUsIX U 3a1avax. B 2 u. [Tekcr]: [yue0. nocobue /s By-
30B]. U. 1 / II. E. lanko [u np.]. - 6-¢ uza. - M.: Onukc: Mup u O6pazosanue, 2007. -

303 c.

2. ®anpnees, [1.K. 3amgaun o Beiciieit anredpe: yued. mocobue Ajsl CTyI. By30B, 00yJarOIInX-
cs o matematudeckuM criert. / J1.K. ®amnees. — CIIb.: JIans, 2005. — 287 c.

Kymukos, JI. SI. Coopuuk 3amad mo anredpe u teopuu unucen / JI. S. Kynukos, A. .

Mockanenko, A. A. ®omun. - M.: [Ipocsemenue, 1993. - crp. 174-180

Tema 2. [IpocThlie U cocTaBHbIE Yncaa. (4 yaca)
OcCHOBHBIE THIIBI 3a]1a4:
OcHoBHas TeopemMa apu(PpMETHUKHU U CICICTBHS U3 HEE.
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KaHnonunueckoe npeacTaBieHne HaTypallbHOTO YKcIa.
Jlutreparypa:

1. Beicmias maTemaTuKka B yrpaxHeHUsAX U 3a1adax. B 2 4. [Tekct]: [y4eb. mocobue nis By-
30B]. U. 1 / II. E. lasko [u np.]. - 6-¢ uzn. - M.: Onukc: Mup u O6pazoBanue, 2007. -
303 c.

2. ®annees, [1.K. 3amaun o Breiciieii anredpe: yued. mocobue A CTyI. By30B, 00yJaroIInX-
cs o matematudeckuM crer. / JI.K. ®amgnees. — CIIb.: JIans, 2005. — 287 c.

3. IIpockypsikos, M.B. COopHuk 3amauy no nuneitHoi anredpe / U.B. IIpockypskoB. — M.:
JlabopaTtopus bazoBeix 3nanuii, 2003. — 382 c.

4. Kymukos, JI. 1. Coopuuk 3ama4 no anredpe u teopuu yucen / JI. 5. Kymukos, A. W.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenue, 1993. - 287 c.

Pa3zgen 2. OcHoBHbBIE ajiredpanyecKkue CTPYKTYpPbl.
Tema 1. I'pynmna. (4 yaca)
OCHOBHBIE THIIbI 3a/1a4:
I'pynna noxcTaHoBOK.
['pynna KJ1acCOB BBIUETOB.
N3omopdu3mMbl 1 TOMOMOP(HU3MBI TPYIIL.
Jlureparypa:
1. Kypom, A.I'. Kypc Boicmieii anreOpsr: yueOHuk mist ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
2. Brpicmas maremaTuka B ynpakHEeHUsX U 3a1a4ax. B 2 4. [Tekcr]: [yue0. mocobue s By-
30B]. U. 1 / II. E. lanko [u ap.]. - 6-e u3a. - M.: Onukc: Mup u Ob6pazoBanue, 2007. -
303 c.
3. ®annees, JI.K. 3agaun no Beicieii anredpe: yued. mocodue AJs CTyA. By30B, 00yUJaroInX-
cs o matematudeckuMm criert. / J1.K. ®amnees. — CIIb.: JIaas, 2005. — 287 c.
4. TlpockypsikoB, 1.B. COopHuk 3amau no auneiHo# anredpe / U.B. IIpockypskoB. — M.:
Jlabopatopust bazoBeix 3nanuii, 2003. — 382 c.
5. Kymuxkos, JI. SI. CoopHuk 3ama4 no anredpe u teopun uucen / JI. 5. Kynukos, A. U.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.
Tema 2. Koabio. (2 yaca)
OCHOBHBIE THUIIBI 3aaY:
Onpenenenue, NpuMepsl U MpocTeiine CBONCTBA KOJIEL.
IToaxosbla v ueasnsl KOJIbLA.
ITone kak 4YaCTHBIN Cllydail KOJIbLIA: IPUMEPHI U POCTEMIIINE CBOWCTBA.
Jlureparypa:
1. Kypou, A.I'. Kypc Bbiciieii anreOpsl: yueOHuk 1ist ctyad. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
2. Beicimias maremaTuKa B yIpakHEHUsX U 3a1a4ax. B 2 4. [Tekcrt]: [yue0. mocobue s By-
30B]. U. 1 / II. E. Jlanko [m ap.]. - 6-e u3a. - M.: Onukc: Mup n O6pazoanue, 2007. -
303 c.
3. ®annees, /I.K. 3agaun mo Beicmieli anredpe: yued. mocooue IjIst CTy. By30B, 00yJaroIInX-
cs o matematudeckuM crretl. / JI. K. ®annees. — CIIb.: Jlans, 2005. — 287 c.
4. TlpockypsikoB, U.B. COopHuk 3amau no nuHeiHoi anredpe / U.B. IlpockypsikoB. — M.:
JlaGopatopus bazoBeix 3nanwmii, 2003. — 382 c.
5.  Kynukos, JI. SI. Coopuuk 3amau mo anredpe u teopuun uucen / JI. S. Kymukos, A. NU.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.
Tema 3. ITosie KOMILIEKCHBIX YHce. (4 yaca)
OCHOBHBIE THUIIBI 3aaY:
Anrebpanyeckast popMa KOMIUIEKCHOTO YHCIIA.
['eomeTpuueckoe MpeAcTaBICHNE KOMITJICKCHBIX YHCEI U ONepaliiil HaJ HUMH.
JleticTBUSI Ha/T KOMIUIEKCHBIMH YHCJIaMU B TPUTOHOMETpHUECKOU popme.


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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®opmyna Myaspa.
Haiitu KopeHb KBaJIpaTHBIN M3 KOMIUIEKCHOTO YHCJIa B anre0pandeckoit popme
M3BneueHne KOpHEH 13 KOMIUIEKCHBIX YHCEIL.

1.

2.

Jlureparypa:

Kypomi, A.I'. Kypc Boiciieit anredpbl: yueOHuk ais crya. By3oB / A.I'. Kypomi. — CII6.:
Jlans, 2007. — 431 c.
Bricias MaTeMaTuka B ynpakHEHHUIX H 3afadax. B 2 4. [Tekcr]: [yde6. mocobue /ist By-
30B]. U. 1 / II. E. lanko [u np.]. - 6-¢ uzn. - M.: Onukc: Mup u O6pazosanue, 2007. -
303 c.
®annees, J.K. 3agaun no Beiciieit anredpe: yued. mocodue [uis CTy. By30B, 00yJarONiX-
cs o matematudeckuM crer. / JI.K. ®angnees. — CIIb.: JIans, 2005. — 287 c.
[Tpockypsikos, N.B. Coopuuk 3anau mo nuHeiHoi anredpe / N.B. IlpockypsikoB. — M.:
Jla6opaTtopus bazoBeix 3nanuii, 2003. — 382 c.

Kymukos, JI. 5. Coopuuk 3amau o anredpe u teopuu umcen / JI. 5. Kymukos, A. U.
Mockanenko, A. A. ®omuH. - M.: IIpocsemienue, 1993. - 287 c.

Paspnen 3. Cucrempl JInHeHHBIX YPABHEHUI U MATPHLBI.

Tema 1. Koabuo matpuu. (2 yaca)
OCHOBHBIE THUIIbI 33/1a4:
Martpuiisl u oneparuu HajJ HUMH.

1.

2.

Jlureparypa:

Kypom, A.I'. Kypc Boictieli anreOpsr: yueOHuk mist ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricirast MareMaTuka B ynpaxHeHUsX 1 3anadax. B 2 4. [Tekcr]: [y4e6. mocoOue s By-
30B]. U. 1 / II. E. Hanko [u np.]. - 6-e uza. - M.: Onukc: Mup u O6pa3zosanue, 2007. -
303 c.
®dannees, J.K. 3agaun no Beiciieit anredpe: yue0. mocodue Juis CTy. By30B, 00yJarONX-
cs o matematudeckuMm criert. / J1.K. ®amnees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsikos, N.B. CoopHuk 3anau no nuHelHoi anredpe / M.B. Ilpockypsikos. — M.:
JlabopaTtopust bazoBeix 3nanuii, 2003. — 382 c.

Kynukos, JI. SI. Coopnuk 3amauy no anrebpe u teopuu uucen / JI. 5. Kynukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.

Tema 2. Onpenenuresib KBaApaTHON MaTpHULbL. (6 4acoB)

OCHOBHBIE TUIIBI 337a4:

3HaK MOJCTAaHOBKU. BhIuncieHue ompenenuTesiel BTOPOro U TpeThero mopsigka. OCHOBHBIE
CBOIiCcTBa ompenenureneii. Pa3nokeHne onpeaenuTens Mo CTPOKE WU CTONOILY.

1.

2.

Jlureparypa:

Kypom, A.I'. Kypc Bbiciieit anreOpsl: yueOHuk st ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricmrast MareMaTuka B ynpaxHeHUsIX U 3a1avax. B 2 4. [Teker]: [y4e0. mocobue s By-
30B]. U. 1 / II. E. Jlanko [m ap.]. - 6-e u3a. - M.: Onukc: Mup n O6pazosanue, 2007. -
303 c.
®damnees, JI.K. 3agaun no Beicmieii anredpe: yued. mocodue yist CTy/. By30B, 00yUJarOnuX-
cs o matematuueckuM crretl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsixos, M.B. CoopHuk 3anau no nunHerHoi anredpe / M.B. IIpockypsikoB. — M.:
JlaGopatopus bazoBeix 3nanwmii, 2003. — 382 c.

Kymukos, JI. SI. COopuuk 3amau mo anredpe u teopuu uucen / JI. S. Kynmukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.

Tema 3. OnpenesieHHbIe CHCTEMBbI JHHEHHBIX YPaBHeHHUH. (6 4acoB)
OcCHOBHBIE THIIBI 3a]1a4:


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://moodler2.bgpu.ru/course/view.php?id=3596#section-12
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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[Ipumenenne oOpaTHON MaTPHIIBI ISl PEIICHUS CUCTEMBI JIMHEHHBIX YPaBHCHUI.
[TpaBuno Kpamepa.

1.

2.

Jlureparypa:

Kypom, A.I'. Kypc Bbiciieii anreOpsr: yueOHuk aist ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanp, 2007. — 431 c.
Bricmias maremaTuka B ynpakHeHUsX U 3aia4ax. B 2 4. [Tekcr]: [yue0. mocobue s By-
3oB]. U. 1 / II. E. Janko [u gp.]. - 6-¢ u3a. - M.: Onukc: Mup u Ob6pazosanue, 2007. -
303 c.
®damnees, JI.K. 3agaun no Beiciiei anredpe: yued. mocodbue it CTyA. By30B, 00y4JaronuX-
cs o matematuueckuM crrenl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsikos, M.B. Coopuuk 3amau no nuneriHoi anreope / U.B. IIpockypsikoB. — M.:
JlabopaTtopust bazoBbix 3nannii, 2003. — 382 c.

Kymukos, JI. SI. Coopuuk 3amad mo anredpe u teopuu unucen / JI. S. Kymukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.

2 CEMECTP
Paznen 4. KoneuHoMepHbIe BEKTOPHBIE IPOCTPAHCTBA

Tema 1. CBolicTBa BEKTOPHBIX MPOCTPAHCTB (2 yaca)
OCHOBHBIE TUIIBI 3374

IIpumepsl 1 pocTeNIne CBOWCTBA BEKTOPHBIX IIPOCTPAHCTB.
ApudmeTnueckre BEKTOPHbIE TPOCTPAHCTBA.

1.

6.

7.

Jlutepartypa:

Tarapuukos, O. B. Jlunelinas anreOpa: y4eOHUK M MPAKTUKYM JUIs IPUKIAJIHOTO Oaka-
naspuata/ O. B. Tarapuukos, A. C. Uyiiko, B.TI. IllepmneB; mox oOmel penakiuei
O. B. TarapaukoBa. — MockBa: NznatensctBo FOpaiit, 2021. — 334 c¢. — (bakanasp.
[Mpuknamnoit kypc). — ISBN 978-5-9916-3568-4. — Tekcr: snexTponHslii // O6pazoBa-
tenbHas maardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menust: 02.01.2023).
Jly6sruna, E. H. Jluneitnas anreOpa: yueOHoe mocobue ans By3oB/ E. H. JIyGsruna,
E. M. BeuromoB. — 2-¢ m3a. — Mocksa: M3garensctBo FOpaiir, 2023. — 150 c. —
(Bricmiee oOpazoBanue). — ISBN 978-5-534-10594-0. — Tekcrt: anekrponnsiit // Obpa-
3oBatenpHas tiardpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (mata
obpamenus: 02.01.2023).
Kypomi, A.I'. Kypc Bbicmieii anredpsl: yueOHUK ais crya. By3os / A.I'. Kypom. — CII6.:
Jlanw, 2007. — 431 c.
Briciiast MmareMaTuka B ynpaxxHeHUsX U 3a1avax. B 2 u. [Tekcr]: [yue0. nocobue s By-
30B]. U. 1 / II. E. lanko [u np.]. - 6-¢ uza. - M.: Onukc: Mup u O6pazosanue, 2007. -
303 c.
®dannees, JI.K. 3agauun no Beiciiei anredpe: y4ue0. mocobue i CTy. BYy30B, 00yJaOIIX-
cs o matematudeckuMm crierl. / J1.K. ®amnees. — CIIb.: JIans, 2005. — 287 c.
[Tpockypsikos, N.B. CoopHuk 3anau no nuHelHon anredpe / N.B. Ilpockypsikos. — M.:
JlabopaTtopust bazoBeix 3nanmii, 2003. — 382 c.

Kynukos, JI. SI. Coopuuk 3amauy no anrebpe u teopuu uucen / JI. 5. Kynukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenue, 1993. - 287 c.

Tema 2. J/InHeiinasi 3aBUCHUMOCTDH CHCTEMbI BEKTOPOB. (2 yaca)
OcCHOBHEBIE THITBI 3a71a4:

CBolicTBa THHEHHOMN 3aBUCUMOCTH M HE 3aBUCHMOCTH.

OcHOBHas TeopeMa O JTMHEUHOM 3aBUCUMOCTH.

1.

Jlutepartypa:
Tartapaukos, O. B. JluaeitHas anreOpa: y4eOHUK U MPAKTUKYM IS TIPUKJIQIHOTO Oaka-
naspuara/ O. B. Tarapaukos, A. C. Uyiiko, B.T. [llepmHues; mon oOrieil penakiuei
O. B. TarapaukoBa. — Mocksa: MznarensctBo FOpaiit, 2021. — 334 ¢. — (bakamagp.


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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[Tpuknaguoit kypc). — ISBN 978-5-9916-3568-4. — Tekcr: anexTponnsiii // Obpa3oBa-
tenbHas miaardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nata obpa-
menust: 02.01.2023).
Jlyosiruna, E. H. Jluneiinas anreOpa: ydueOHoe mocobue mis By3oB/ E. H. JIyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3narensctBo HOpaiit, 2023. — 150 c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-10594-0. — Tekcrt: anekrponnsiit // O6pa-
3oBatenbHas Iwiatropma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (nata
obpamenusi: 02.01.2023).
Kypomi, A.I'. Kypc Bbiciieit anredpbl: yueOHuk s crya. By3oB / A.I'. Kypomr. — CII6.:
Jlans, 2007. — 431 c.
Briciias MaTeMaTuka B ynpakHEHHIX U 3aaa4dax. B 2 4. [Tekcr]: [yue6. mocobue aJis By-
30B]. U. 1 / II. E. lanko [u np.]. - 6-¢ uzn. - M.: Onukc: Mup u O6pazoBanue, 2007. -
303 c.
®annees, J.K. 3amaun no Beicmiei anredpe: yued. mocodue uist CTyI. By30B, 00yJarONiX-
cs o matematudeckuM crer. / [I.K. ®annees. — CIIb.: Jlans, 2005. — 287 c.
[Ipockypsikos, M.B. CoopHuK 3ama4 mo nmHeiHO#M anredpe / U.B. IIpockypsikoB. — M.:
Jlaboparopus bazosbix 3nanwuii, 2003. — 382 c.

Kymukos, JI. 5. CoopHuk 3amau o anredpe u reopun uucen / JI. 1. Kymukos, A. U.
Mockanenko, A. A. ®omuH. - M.: IIpocsemienue, 1993. - 287 c.

Tema 3. Ba3uc BeKTOpHOro NpocTpancTna. (2 yaca)

OcHOBHBIE THIIBI 33124

Paznosxxenue BekTopa 1o 6a3ucy.

basuc u pa3MepHOCTh KOHEYHOMEPHOTO BEKTOPHOTO IMPOCTPAHCTBA.

1.

6.

7.

Jlutepartypa:

Tarapuukos, O. B. Jluneiinas anreOpa: yueOHUK U MPAKTUKYM M7l MPUKIATHOTO Oaka-
naBpuata/ O. B. Tarapuukos, A.C. Uyiiko, B.I'. lllepmnes; mox oOmed penakuueit
O. B. TarapaukoBa. — MockBa: NznatensctBo FOpaiit, 2021. — 334 c. — (bakanasp.
[puxnagnaoit kypc). — ISBN 978-5-9916-3568-4. — Texct: anexTponHbIi // OOpa3oBa-
tenbHas maardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menust: 02.01.2023).
Jly6sruna, E. H. Jluneiinas anreOpa: yueOHoe mocobue ans By3oB/ E. H. JlyGsruna,
E. M. BeuromoB. — 2-¢ m3a. — Mocksa: M3garensctBo FOpaiit, 2023. — 150 c. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-10594-0. — Tekcrt: anektponHsiit // Obpa-
3oBatenpHas tiardpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (mata
obpammenus: 02.01.2023).
Kypom, A.I'. Kypc Bbicieit anredpsl: yueOHuk ais ctyi. By30oB / A.I'. Kypom. — CIIO.:
Jlanw, 2007. — 431 c.
Briciias MaTemaTHKa B ynpaxxHeHUsIX U 3a7adax. B 2 u. [Tekcr]: [yue6. mocoOue ass By-
30B]. U. 1 / II. E. lanko [u np.]. - 6-¢ uza. - M.: Onukc: Mup u O6pazosanue, 2007. -
303 c.
®dannees, JI.K. 3agaun no Beiciiei anredpe: y4ue0. mocobue i CTy. BYy30B, 00yJaOIIX-
cs o matematudeckuMm criert. / J1.K. ®amnees. — CIIb.: JIaas, 2005. — 287 c.
[IpockypsikoB, N.B. CoopHuk 3a1a4 no nuHeiHo# anredpe / U.B. IIpockypsikoB. — M.:
Jlabopatopust bazoBeix 3nanmii, 2003. — 382 c.

Kynukos, JI. fI. CoopHuk 3amau no anrebpe u treopuu uucen / JI. S. Kynuxos, A. 1.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenue, 1993. - 287 c.

Tema 4. Panr matpuusl. (4 yaca)
OcCHOBHEBIE THITBI 3a1a4:

ba3uc u paHr KOHEUHON CUCTEMBI BEKTOPOB.
Panr matpuirel. CriocoObI €ro BEIYUCICHUS.

Jlureparypa:


https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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Tarapaukos, O. B. JluneitHas anre6pa: ydeOHUK W MPAKTUKYM JUTsl TIPUKJIAIHOTO Oaka-
naspuata/ O. B. Tarapuukos, A.C. Uyiiko, B.TI. IllepmneB; mox oOmeld penakiuei
O. B. TarapaukoBa. — Mocka: MznarensctBo FOpaiit, 2021. — 334 ¢. — (bakamagp.
[Mpuxmnamuoit kype). — ISBN 978-5-9916-3568-4. — Tekcr: anexrponHslit / Obpa3zoBa-
tenbHas miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/482664 (mara obpa-
menus: 02.01.2023).
Jlyosruna, E. H. Jluneiinas anre6pa: yueOnoe mocobue mnsa By3oB/ E. H. JIyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3parensctBo FOpaiit, 2023. — 150 c. —
(Beicmiee oopazoBanme). — ISBN 978-5-534-10594-0. — Tekct: anmektponHsIii // O6pa-
3oBarenbHas twiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (nara
obpamenus: 02.01.2023).
Kypom, A.I'. Kypc Boiciieii anreOpsl: yueOHuk aist ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricmias maremaTnka B ynpakHeHUsX U 3aia4ax. B 2 4. [Tekcr]: [yue0. mocobue s By-
30B]. U. 1 / II. E. lanko [u ap.]. - 6-e u3a. - M.: Onukc: Mup u Ob6pazoBanue, 2007. -
303 c.
®annees, JI.K. 3agauun no Beicieit anredpe: y4e0. mocobue i CTy/. By30B, 00yJarOINX-
cs o matematuueckuM crrenl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsixos, M.B. Coopuuk 3amau no nunerHoi anredpe / M.B. IIpockypsikoB. — M.:
Jlab6opaTtopust bazoBbix 3nannii, 2003. — 382 c.

Kynukos, JI. fI. Coopuuk 3amau no anredpe u teopuu uncen / JI. 5. Kynukos, A. U.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.

Tema 5. Pemienue cucremsl JJMHEHBIX ypaBHeHn meToaoM ["aycca. (6 yacoB)
OCHOBHBIE THUIIBI 3aaY:

Kpurepuii coBMeCTHOCTH cUCTeMBbI TMHEHHBIX ypaBHeHU (Teopema Kponekepa-Kanemnm).
IIpuBeneHne MaTpuIbl K CTYIIEHYaTOMY BUY.

Pemenue cucteMsl JIMHEWHBIX YpaBHEHUM MeTo0M [aycca.

CBs13b pelieHuil HEOJHOPOJHOM U aCCOLMMPOBAHHOM ¢ HEN OJTHOPOJIHOM CHCTEMBI.

1.

Jluteparypa:

Tarapuukos, O. B. Jluneiinasa anreOpa: yueOHHUK M NMPAKTUKYM Ul MPUKIAAHOrO Oaka-
naBpuara/ O. B. Tarapuukon, A.C. Uyiiko, B.T. [llepmnues; mox oOrieil penakiuei
O. B. TarapaukoBa. — MockBa: M3natensctBo FOpaiit, 2021. — 334 c¢. — (bakanasp.
[Tpuxnanuoit kype). — ISBN 978-5-9916-3568-4. — Tekcrt: anextponHslil / ObpazoBa-
tenbHas maardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menusi: 02.01.2023).
Jly6sruna, E. H. Jluneiinas anre6pa: yueOnoe mocobue mnsa By3oB/ E. H. JlyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3narensctBo FOpaiit, 2023. — 150 ¢c. —
(Beicree o6pazoBanue). — ISBN 978-5-534-10594-0. — Tekcr: anexrponHsrii / O6pa-
3oBatenpHas tiatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (nata
obpamenus: 02.01.2023).
Kypom, A.I'. Kypc Bbiciieit anreOpsl: yueOHuk aist ctya. By3oB / A.I'. Kypormr. — CII6.:
Jlanb, 2007. — 431 c.
Bricmrast MareMaTuka B ynpaxHeHUsIX U 3a1avax. B 2 4. [Tekcr]: [y4e0. mocobue s By-
30B]. U. 1 / II. E. Jlanko [m ap.]. - 6-e u3a. - M.: Onukc: Mup n O6pazosanue, 2007. -
303 c.
®damnees, JI.K. 3agaun no Beicmieii anredpe: yued. mocodue Jyist CTy/. By30B, 00y4JaronuX-
cs1 mo matematuueckuM crretl. / JI. K. ®annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsixos, 1.B. Coopnuk 3anau no nunHenHoi anredpe / M.B. IIpockypsikoB. — M.:
JlaGopatopus bazoBeix 3nanwmii, 2003. — 382 c.

Kymukos, JI. SI. Coopuuk 3amau mo anredpe u teopuu uncen / JI. S. Kymukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.

Tema 6. [lonnpocTpancTBa JMHEHOT0 MPOCTPaHCTBA. (2 yaca)


https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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OCHOBHBIE TUIIBI 3aJ1a4:

IToanpocTpaHcTBa, KPUTEPUM OJIIPOCTPAHCTBA, IPUMEPBI.

[ToanpoctpancTBO (yHIAMEHTAJIBHOM CHCTEMBl PELICHUH OJHOPOAHOM CHCTEMBbl JMHEWHBIX
YpaBHEHUM.

1.

JluTeparypa:

Tarapuukos, O. B. Jluneiinas anreOpa: yueOHHUK M MPAKTUKYM IS TPUKIAIHOTO Oaka-
naspuata/ O. B. Tarapaukos, A. C. Uyiiko, B.I'. lllepmueB; mox oOmel pegakuuei
O. B. TarapaukoBa. — Mocksa: M3narensctBo FOpaiit, 2021. — 334 ¢. — (bakanasp.
[Tpuknaguoit kypc). — ISBN 978-5-9916-3568-4. — Texkcr: anexTponnsiii // Obpa3oBa-
tenbHas miaardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menust: 02.01.2023).
Jlyosiruna, E. H. Jluneiinas anreOpa: yueOHoe mocobue mis By3oB/ E. H. JIyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3ngarensctBo HOpaiit, 2023. — 150 c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-10594-0. — Tekcrt: anekrponnsiii // O6pa-
30BatenbHas 1wiatpopma IOpait [caitr]. — URL: https://urait.ru/bcode/517596 (nara
obpamienus: 02.01.2023).
Kypomw, A.I'. Kypc Bbiciieli anreOpsl: yueOHuK st ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Beicmiast MaTemMaTrka B yrnpakHeHHsIX ¥ 3aiavax. B 2 4. [Tekcr]: [yue0. mocobue 1yist By-
3o0B]. U. 1 / II. E. lasko [u np.]. - 6-¢ uzn. - M.: Onukc: Mup u O6pazoBanue, 2007. -
303 c.
®annees, J.K. 3amaun no Beicmiei anredpe: yued. mocodue uist CTyI. By30B, 00yJarONiX-
cs o matematudeckuM crer. / [I.K. ®angnees. — CIIb.: JIans, 2005. — 287 c.
[Ipockypsikos, 1.B. CoopHuK 3ama4 mo nmHeiHO# anredpe / U.B. IIpockypsikoB. — M.:
JlaGopatopus bazoBeix 3nanwmii, 2003. — 382 c.

Kynukos, JI. SI. Coopnauk 3amau mo anredpe u teopuu uucen / JI. 5. Kynuxos, A. W.
Mockainenko, A. A. @omuH. - M.: IIpocsemenne, 1993. - 287 c.

Tema 7. EBKJINI0BO BEKTOPHOE IPOCTPAHCTBO. (4 Yaca)
OCHOBHBIE THUIIBI 3aaY:

EBKIIN0BO BEKTOPHOE NPOCTPAHCTBO.

VYros Mexay BEKTOpaMH.

IIpouecc opToroHanu3anuu.

OpToHOPMUPOBAHHBII 0a3uc.

1.

Jluteparypa:
Tarapuukos, O. B. Jlunelinasa anredpa: yueOHHUK M NMPaKTUKYM Ul MPUKIAAHOrO Oaka-
naBpuara/ O. B. Tarapaukos, A. C. Uyiiko, B.T. [llepmnes; mon oOreil penaxiuei
O. B. TarapaukoBa. — MockBa: M3natensctBo FOpaiit, 2021. — 334 c¢. — (bakanasp.
[puknannoit kypc). — ISBN 978-5-9916-3568-4. — Tekcrt: anekrponHslit / O6pa3oBa-
tenpHas mardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menusi: 02.01.2023).
Jly6sruna, E. H. Jluneiinas anre6pa: yueObnoe mocobue mus By3oB/ E. H. JIyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3natensctBo FOpaiit, 2023. — 150 ¢c. —
(Bricree o6pazoBanue). — ISBN 978-5-534-10594-0. — Tekcrt: snexTponHsIi // O0pa-
3oBatenpHas tiatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (nata
obpamenus: 02.01.2023).
Kypom, A.I'. Kypc Beicuieii anreGpsl: yueOHuK ais ctyd. By3oB / A.I'. Kypom. — CIIG.:
Jlanb, 2007. — 431 c.
Bricirast MareMaTuka B ynpaxHeHUsX U 3a1avax. B 2 4. [Teker]: [y4e6. mocobue s By-
30B]. U. 1 / II. E. Janko [u ap.]. - 6-¢ uza. - M.: Onukc: Mup u Obpazosanue, 2007. -
303 c.



https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
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®damnees, JI.K. 3agaun no Beicmiei anredpe: yued. mocodbue ist CTyA. By30B, 00 yJarOIInX-
cs o matematuueckuM crrent. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsikos, M.B. Coopuuk 3amau no nuneriHoi anreope / U.B. IIpockypsikoB. — M.:
Jlabopatopust bazoBbix 3nannii, 2003. — 382 c.

Kymukos, JI. SI. Coopuuk 3amad mo anredpe u teopuu unucen / JI. S. Kymukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.

Pa3nea 5. JIuneiinble 0TOOpakeHUs U JIMHEHHbIE ONIePATOPbI

Tema 1. JIuneiiHble 0TOOpaKeHUsI M JHHEHHbIE ONMEPATOPbI BEKTOPHBIX MPOCTPAHCTB. (2

yaca)

OcHOBHBIE THUIIBI 3324

Jlunelinple OTOOpa)KEHUSI M JIMHEHHBIE ONEpaTOpPhl BEKTOPHBIX MPOCTPAHCTB, MPHUMEPHI, MPO-
CTEHIINE CBOMCTBA.

SAnpo u 06pa3 MMHENHOTro 0TOOpaKEHHUS.

Marpuua aMHeHHOro onepaTopa OTHOCUTENIbHO JaHHOTO 0a3uca, ee U3MEHEHHE IIPU NepPexoie K
Ipyromy 0asucy.

1.

6.

7.

Jlurepartypa:

Tarapuukos, O. B. Jluneiinas anreOpa: ydeOHHWK M MPAKTUKYM JUIS TIPUKIAIHOTO Oaka-
naBpuara/ O. B. Tarapuukon, A.C. Uyiiko, B. I [llepmnues; mon oOrieil penakiuei
O. B. TarapaukoBa. — Mocka: M3narensctBo FOpaiit, 2021. — 334 ¢. — (bakanasp.
[Tpuxnanuoit kype). — ISBN 978-5-9916-3568-4. — Texkcrt: anexktponHslil / ObpazoBa-
tenbHas maardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menust: 02.01.2023).
Jlyosiruna, E. H. Jluneiinas anre6pa: yueOHoe mocobue mis By3oB/ E. H. JIyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3garensctBo FOpaiit, 2023. — 150 c. —
(Bricree o6pazoBanue). — ISBN 978-5-534-10594-0. — Texkcr: anexrponHsrii / O6pa-
3oBatenpHas tiatgopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/517596 (nata
obpamenus: 02.01.2023).
Kypom, A.I'. Kypc Bbiciieii anreOpsl: yueOHuK st ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricmias MaTemaTHka B ynpaxHeHHsIX U 3aqadax. B 2 4. [Teker]: [y4e0. mocobue s By-
30B]. U. 1 / I1. E. lasko [u np.]. - 6-¢ uzn. - M.: Onukc: Mup u O6pazoBanue, 2007. -
303 c.
®annees, JI.K. 3agaun no Beiciieil anredpe: y4ue0. mocobue i CTy/. By30B, 00yJarOlnX-
cs mo matematuueckuM crretl. / JI.K. ®annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsixos, 1.B. CoopHuk 3anau no nuHerHoi anredpe / M.B. IIpockypsikoB. — M.:
JlaGopatopus bazoBeix 3nanwmii, 2003. — 382 c.

Kymukos, JI. SI. COopuuk 3amau mo anredpe u teopuu unucen / JI. S. Kymukos, A. .
Mockanenko, A. A. ®omuH. - M.: [IpocBemenne, 1993. - 287 c.

Tema 2. Co6CcTBeHHBIE BEKTOPbI JIMHEITHOr0 onepaTopa. (8 yacon)

OcHOBHBIE THUIIBI 33124

XapakTepucTUYeCKoe ypaBHEHHE.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUECHUS JIMHEHHOT 0 ornepaTopa.

[TpuBectu kBagpaTHuHyIO GOPMY K KAaHOHHUECKOMY BUILy IBYyMs criocoOamu Jlarpanxka u Sko-

ou.

1.

Jlutepartypa:
Tarapuukos, O. B. Jluneiinasa anrebpa: yueOHUK M MPAKTUKYM ISl MPUKIAAHOTO Oaka-
naspuara/ O. B. Tarapaukos, A. C. Uyiiko, B.T. [llepmHues; mon oOrieil penakiuei
O. B. TarapaukoBa. — Mocka: MznarensctBo FOpaiit, 2021. — 334 ¢. — (bakamagp.
[Mpuxnanuoit kype). — ISBN 978-5-9916-3568-4. — Tekcer: anexktponHslil / Obpa3zoBa-


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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tenbHas miaardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menus: 02.01.2023).
Jlyosruna, E. H. Jluneiinas anre6pa: yueOnoe mocobue mnsa By3oB/ E. H. JIyOsruna,
E. M. BeuromoB. — 2-¢ u3a. — Mocksa: M3ngarensctBo FOpaiit, 2023. — 150 c. —
(Beicmiee oopazoBanme). — ISBN 978-5-534-10594-0. — Tekct: anmektponHsIi // O6pa-
3oBarenbHas tiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517596 (nara
obpamenus: 02.01.2023).
Kypom, A.I'. Kypc Bbiciieii anreOpsl: yueOHuk aist ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricmias maremaTuka B ynpakHeHUsX U 3aaa4ax. B 2 4. [Tekcr]: [yue0. mocobue s By-
3oB]. U. 1/ II. E. Janko [u gp.]. - 6-¢ uza. - M.: Onukc: Mup u Ob6pazosanue, 2007. -
303 c.
®damnees, JI.K. 3agaun no Beiciiei anreope: yued. mocodbue it CTy. By30B, 00y4JaronuX-
cs o matematuueckuM crrenl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.
[Tpockypsixos, 1.B. Coopuuk 3amau no nunerHoi anredpe / M.B. IIpockypsikoB. — M.:
JlabopaTtopust bazoBbix 3nannii, 2003. — 382 c.

Kynukos, JI. fI. Coopuuk 3amau no anredpe u teopuu uncen / JI. 5. Kynukos, A. U.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.

3 CEMECTP
Pa3znen 6. Teopust MHOTO4JI€HOB

Tema 1. KoJib110 MHOTOYJIEHOB OT OIHOIi HEM3BECTHOI. (2 yaca)

OCHOBHBIE THIIbI 33/1a4:

HOJI MHOTOUIEHOB, pa3yioKEHUE MHOTOWICHA Ha HEIIPUBOIUMBIEC MHOKUTEIH.
Teopema besy.

Cxewma I'opHepa.

1.

2.

5.

Jlureparypa:

Kypomi, A.I'. Kypc Bbicmieii anredpsl: yueOHUK ais crya. By3os / A.I'. Kypom. — CII6.:
Jlanw, 2007. — 431 c.
Bricmas Matemarrka B ynpaxxHeHUsX U 3a1a4ax. B 2 4. [Tekcr]: [yae0. mocoOue st By-
30B]. U. 1 / II. E. Hanko [u np.]. - 6-e uza. - M.: Onukc: Mup u O6pa3zosanue, 2007. -
303 c.
®dannees, K. 3agaun no Beiciieit anredpe: yueO. mocodue uis CTy. By30B, 00yJarONX-
cs o matematudeckuMm crierl. / J1.K. ®amnees. — CIIb.: Jlaas, 2005. — 287 c.
Jlapun, C. B. Anrebpa: MHOorousieHsl: yueOHoe nocodue juist By3oB / C. B. Jlapun. — 2-e
U3, ucl. u goi. — Mocksa: M3narensctBo FOpaiit, 2022. — 136 ¢. — (Bricmiee oOpa-
3oBanue). — ISBN 978-5-534-07825-1. — Tekct: snextpoHHbd // OOpa3oBarenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/493274

Kynukos, JI. SI. Coopuuk 3amau no anrebpe u teopuu uucen / JI. 5. Kymnukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenue, 1993. - 287 c.

Tema 2. BeigesieHne KpaTHBIX HENPHUBOAUMBIX MHOKHTeIeH. (4 yaca)
OcCHOBHEBIE THITBI 3a1a4:
Briienenne KpaTHeIX HETPUBOAMMBIX MHOXKHTEIEH.

1.

2.

Jlureparypa:
Kypom, A.I'. Kypc Bbiciieit anreOpsl: yueOHuk st ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricmrast MareMaTtuka B ynpakHeHuUsix u 3a1adax. B 2 4. [Tekcr]: [y4e0. mocobue 1ist By-
30B]. U. 1 / II. E. Jlanko [m ap.]. - 6-e u3a. - M.: Onukc: Mup n O6pazoBanue, 2007. -
303 c.
®damnees, JI.K. 3agaun no Beicmieit anredpe: yued. mocodue yist CTy. By30B, 00y4JaronuX-
cs o matematuueckuM crrent. / JI. K. ®annees. — CIIb.: Jlans, 2005. — 287 c.


https://urait.ru/bcode/482664
https://urait.ru/bcode/517596
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/493274
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4. Jlapun, C. B. Anre6pa: MmHOrOWIeHHI: yueOHOe ocooue s By3oB / C. B. Jlapun. — 2-¢
u3M., ucl. u gomn. — Mocksa: M3ngarensctBo FOpaiit, 2022. — 136 ¢. — (Bricmiee oOpa-
3oBanue). — ISBN 978-5-534-07825-1. — Tekct: anekTpoHnbiii // OOpa3oBaTeiabHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/493274

5.  Kymuxkos, JI. fI. Coopuuk 3amau nmo anredpe u teopun uucen / JI. . Kymukos, A. U.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.

Tema 3. OcHoBHasi Teopema ajireopsl. (4 yaca)
OCHOBHBIE THUIIBI 3aaY:
OcHoBHas Teopema anreophl.
PaznoxeHre MHOTOWIEHA HA/I MTOJIEM KOMIUIEKCHBIX YMCeIl Ha HEMPUBOANMBIC MHOKUTEIIH.
Teopema Buera.
Anrebpanyeckue ypaBHEHHs TPEThEH U YETBEPTOH CTEIICHH.
Jlureparypa:

1. Kypom, A.I'. Kypc Boicmieii anreOpsr: yueOHuk 1i1st ctya. By30B / A.I'. Kypomr. — CII6.:
JIanb, 2007. — 431 c.

2. Brpicmas maremaTuka B ynpakHEeHUsX U 3a1a4ax. B 2 4. [Tekcr]: [yue0. mocobue s By-
30B]. U. 1 / II. E. lanko [u ap.]. - 6-e u3a. - M.: Onukc: Mup u Ob6pazoanue, 2007. -
303 c.

3. ®apnnees, JI.K. 3agaun no Beiceii anredpe: yued. mocodbue AJisi CTyA. By30B, 00y4YaromX-
cs o matematuueckuM crrenl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.

4. Jlapun, C. B. Anrebpa: MHOrOWIeHBI: yueOHOe mocobue ams By3os / C. B. Jlapun. — 2-e
U31., ucn. u gom. — Mocksa: M3ngarensctBo FOpaiit, 2022. — 136 ¢. — (Bricmiee o0pa-
3oBanue). — ISBN 978-5-534-07825-1. — Tekct: snexTponHblil // OOpa3oBareiabHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/493274

5. Kymuxkos, JI. SI. CoopHuk 3ama4 no anredpe u teopun uucen / JI. 5. Kynukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.

Tema 4. HenpuBoauMble MHOTOYJICHBI HAJl 110JIEM JIeCTBUTEJIbHBIX YHncel. (4 yaca)
OCHOBHBIE THUIIBI 3a1aY:
HenpuBoaumbie MHOTOUJIEHBI HAJI TTOJIEM JCHCTBUTEIBHBIX YHUCE.
HaxoxxneHne panmoHanbHBIX KOPHEH MHOTOUIEHA C TIeNTbIMU K03 puimenramu.
Henpusoaumbie MHOTOUJICHBI HA/T TTOJIEM PAllMOHABHBIX YHCET.

Jlureparypa:

1. Kypou, A.I'. Kypc Boicmieit anreOpsl: yueOHuK 11t ctyad. By3oB / A.I'. Kypom. — CII6.:
Jlanb, 2007. — 431 c.

2. Bpwicmas marematvka B yrpakHeHUsX 1 3a1a4dax. B 2 u. [Tekcr]: [yue6. mocobue 1i1st By-
30B]. U. 1 / I1. E. lasko [u np.]. - 6-¢ u3n. - M.: Onukc: Mup u O6pazoBanue, 2007. -
303 c.

3. ®annees, /1.K. 3agaun mo Beicmiel anredpe: yued. mocooue st CTy. By30B, 00yJaroIInX-
cs o matematuueckuM crretl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.

4. Jlapun, C. B. AnreOpa: MHOTOWIEHBI: yaeOHOe mocooue st By3oB / C. B. Jlapun. — 2-¢
u3]., ucl. u gon. — MockBa: U3narensctBo HOpaiit, 2022. — 136 c. — (Bseiciiee o6pa-
3oBanme). — ISBN 978-5-534-07825-1. — Tekct: anekrponHbii // OOpazoBaTenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/493274

5.  Kymnukos, JI. SI. Coopuuk 3amau mo anredpe u teopuun uucen / JI. S. Kynmukos, A. NU.
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenune, 1993. - 287 c.

Tema 5. Auiredpandeckue pacmmpenus nmoJsei. (4 yaca)

OcCHOBHBIE THIIBI 33124

AnreGpanyeckue pacuIupeHus moyeu.

N36aBnenue oT anredpanyeckoi UppalMoOHaILHOCTH B 3HAMEHATeNe Apoou.

[TpuMepbl TeOMETPUIECKHX 3a/1a4, CBOSIINXCS K YPAaBHEHHSM, HEPa3peUIMMbIM B KBaJIPaTHBIX
paauKanax.

AnrebpanuecKue U TPAHCIICHCHTHBIC YHCIIA.



https://urait.ru/bcode/493274
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/493274
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
https://urait.ru/bcode/493274
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.
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Jlureparypa:

Kypom, A.I'. Kypc Bbiciieii anreOpbl: yueOnuk ans cryn. By3os / A.I'. Kypomr. — CII6.:
Jlanp, 2007. — 431 c.
Bricmias maremaTuka B ynpakxHeHUsX U 3aia4ax. B 2 4. [Tekcr]: [yue0. mocobue s By-
3oB]. U. 1 / II. E. Janko [u ap.]. - 6-¢ uza. - M.: Onukc: Mup u Ob6pazoBanue, 2007. -
303 c.
®damnees, JI.K. 3agaun no Beiciieit anredpe: yued. mocodbue yist CTy. By30B, 00y4JaronuX-
cs o matematuueckuM crrenl. / JI. K. ®@annees. — CIIb.: Jlans, 2005. — 287 c.
Jlapun, C. B. Anre6pa: MHOTOWIECHBI: yueOHOe tocooue st By30B / C. B. Jlapun. — 2-¢
u3M., ucl. u gom. — Mocksa: M3ngarensctBo FOpaiit, 2022. — 136 ¢. — (Bricmiee oOpa-
3oBanue). — ISBN 978-5-534-07825-1. — Tekct: anekTpoHHbiii // OOpa3oBaTenbHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/493274

Kymukos, JI. SI. Coopnuk 3amad no anredpe u teopuu uncen / JI. 5. Kymukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.

Tema 6. CumMeTpuYecKre MHOTOYJIeHbI. (4 yaca)

OCHOBHBIE THIIbI 33/1a4:

[TocTpoeHue KoJblla MHOTOWICHOB OT HECKOJIBKHUX MEPEMEHHBIX.
CUMMETpUYECKUE MHOTOUYJICHBI.

[IpuMeHeHne CHMMETPUYECKUX MHOTOUYJICHOB K PEIICHUIO CUCTEM YPAaBHEHHIA.

1.

2.

Jlureparypa:

Kypom, A.I'. Kypc Boictieli anreOpsr: yueOHuk mist ctya. By3oB / A.I'. Kypomr. — CII6.:
Jlanb, 2007. — 431 c.
Bricirast MareMaTuka B ynpaxHeHUsX 1 3anadax. B 2 4. [Tekcr]: [y4ed. mocodue s By-
30B]. U. 1 / II. E. Hanko [u np.]. - 6-e uza. - M.: Onukc: Mup u O6pa3zosanue, 2007. -
303 c.
®dannees, J.K. 3agaun no Beiciieit anredpe: yue0. mocodue Juis CTy. By30B, 00yJarONX-
cs o matematudeckuM criert. / J1.K. ®amnees. — CIIb.: Jlans, 2005. — 287 c.
Jlapun, C. B. Anre6pa: MHorousneHsl: yueOHoe nocodue juist By3oB / C. B. Jlapun. — 2-e
U3, ucl. u goi. — Mocksa: M3narensctBo FOpaiit, 2022. — 136 ¢. — (Bricmiee oOpa-
3oBanue). — ISBN 978-5-534-07825-1. — Texkct: snekTpoHHbIii // OOpa3oBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/493274

Kynukos, JI. SI. Coopuuk 3amauy no anrebpe u teopuu uucen / JI. 5. Kynukos, A. .
Mockanenko, A. A. ®omuH. - M.: [Ipocsemenne, 1993. - 287 c.

6. INJAKTUYECKHUE MATEPHUAJIbI J1JI51 KOHTPOJISA (CAMOKOHTPOJISA)

YCBOEHHOI'O MATEPHUAJIA

1.1 OuenouHble cpeaACcTBA, MOKA3ATETH U KPUTEPUH OLIEHUBAHUS KOMIIeTeH il

HNupexe kom- | OnenoyHoe Iokazarenu Kpurepun onennBanus cpopmu-
nereHuuun CpeacTBo OLlCHUBAaHUSA POBAHHOCTH KOMHeTeHll]/lﬁ

VK-1, OIIK-5, | KontposnbHas
[1K-2 pabora

KontponsHast pabora He 3a-
CUUTBIBAETCS €CIIA CTY/ICHT:
® JIONMYCTUJ YHUCIO OIIMOOK H
HEJ0YETOB, IPEBOCXOAIIEE HOP-
My, IpPU KOTOPOH IIepEeCceKaeTcs
IIOPOT'OBBIN ITOKA3aTENb;
® JUIM €CIU IPAaBWIBHO BBINOJ-
HUWJI MEHee NOJIOBUHBI PabOTHI.

Huskuii — 1o 60 6ayuios
(HEyIOBIETBOPUTEIb-
HO)

[Toporogsrii — 61-75 Ecnmu cTyneHT mpaBUIBHO BHI-
6aHHOB MOJIHWJI HC MCHCC ITOJIOBUHBI pPa-



https://urait.ru/bcode/493274
https://urait.ru/bcode/493274
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9B.%20%D0%AF.

23

(YZIOBIIETBOPUTEIHHO) OOTHI WJIH JTOTTYCTHII:

e He Ooiee ABYX rpyObIX OIIH-
00K;

e uau He OoJiee 0IHOM rpy0oil u
OJTHOM Herpy0Ooil OIMOKN U OTHO-
ro HeJloueTa;

e wiu He OoJiee ABYX-TpeX He-
rpyOBIX OMIMOOK;

® WM OJHON HEerpyOOH OmMUOKH
¥ TPEX HEeIIOYETOB;

® WM IPU OTCYTCTBHHU OMIMOOK,
HO TpU HAIWYUHM YETBIPEX-TISATH
HEJIOYECTOB.

L Ecmu CTYACHT BBIIIOJHUIT pa-
00Ty MOJHOCTBIO, HO JIOIYCTHJI B
HEH:

e He Oonee oAHOW Herpyoou
OLIMOKH U OJJHOTO HEJIOYETa;

e wim He Ooliee IOBYX Hemode-
TOB.

BasoBenii — 76-84 Oai-
JIOB (XOPOIIIO)

Ecnu crynenr:
Bricokwuii — 85-100 6an- | @ BemmosHMI padboTy 6e3 omuOok

J0B 1 HEZI04ETOB;
(oTNIM4HO) e JjomycTua He Oosiee OIHOTO
HeJ04YeTa.

6.2 IIpoMe:kyTOYHAsI aTTECTALMSA CTYIEHTOB N0 JUCHHIITIUHE

IIpomexxyTouHass arrecranys sBISETCA IPOBEPKOW BCEX 3HAHMM, HABBIKOB U YMEHUH
CTYJEHTOB, MPUOOPETEHHBIX B MpPOLECCe U3YUYEeHUS AUCUMILIUHBL. DopMOl MPOMEKYTOUHOM aT-
TECTaLlUU 110 TUCIUITIIMHE SBIISIETCS 3a4€T/7K3aMeH.

JI1st OLleHUBaHUs PE3yJIbTaTOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYIOINE KpUTe-
pHUU OLICHUBAHUA.

Kpurtepun oneHnBanus 0TBeTa HA 3a4eTe
OlieHKa «OTJIMYHO» BBICTABIISIETCS CTYICHTY, €CIIU:
®3a/1aHus, Pa3MEIICHHbIE B CUCTeMe dJeKTpoHHOro oOyueHus BI'TIY BeimonHeHs! Ha 85 u
Oosee MPOIIEHTOB;
® OH UMEET NOCEIAEMOCTh MPAKTUYECKUX 3aHATUN HE MEHEE 85 MPOLIEHTOB;
e O1IeHKa «XOPOI0Y» BBICTABISAETCA CTYACHTY, €CIH:
®33/1aHus, pa3MeIeHHbIC B cucTeMe 3IeKTpoHHOro obyuenust BI'TIY Beimonuensr ot 70 1o
85 MpOLEHTOB;
® OH UMeEET NOCEMAEMOCTh MPAKTUYECKUX 3aHATUN HE MeHee 70 IpOLEeHTOB;
O1eHKa «yAOBJIETBOPUTEIBHO) BBICTABIISIETCA CTY/ICHTY, €CIU:
®3a/1aHus, pa3MeENIeHHbIe B cUCTeMe dJeKTpoHHoro o0yueHus BI'TIY BemonHens! Ha 60 u
OoJee MPOIIEHTOB;
® OH UMEET MOCEMAEMOCTh MPAKTHYECKUX 3aHATHM 0T 60 10 70 MpOLIEHTOB;
O1ieHKa «HE YIOBJIETBOPUTEIIBHOY BBHICTABISETCS CTYJICHTY, €CIU:
®3a7aHNs, pa3MEILICHHbIE B CUCTeME 3JIeKTpoHHOro obyudenust BI'TIY BeimonHeHbl MeHee
yeM Ha 60 poOIIEHTOB;
® OH UMEET MOCEIIAEMOCTb MPAKTUUECKUX 3aHATUN MeHee 60 TPOLIEHTOB.
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Kpurepun oueHuBaHMsl YCTHOTO 0TBETAa HA IK3aMeHe

OueHka 5 «OTJMYHO» BBICTABJISAETCS CTYICHTY, €CIIH:

a) MPEJICTaBIICH MOJTHBIH 000CHOBAHHBIM OTBET HA MEPBBIA TEOPETHUSCKUN BOTIPOC;

0) mpeicTaBJIeH MOJHBIN 00OCHOBAHHBINM OTBET Ha BTOPOM TEOPETUUYECKUIT BOIIPOC;

B) BEpHA pEIlIEHA 3a/a4a;

Ouenka 4 «X0poLIO» BBICTABIISIETCS CTYJICHTY, €CIIN:

a) MPECTABIIEHBI BEPHbIE 00OCHOBAHHBIE OTBETHI 110 JBYM U3 TPEX MYHKTOB, a OTBET IO OA-
HOMY TPEThEMY IIYHKTY HE IOJIHBI;

Onenka 3 «ya10BJ1eTBOPUTEIbHO» BBICTABIISIETCS, €CIIM IIPEJICTABIEH BEPHBIM 000OCHOBaH-
HBII OTBET 110 OJTHOMY M3 ITYHKTOB U UMEIOTCS BEPHBIE MIPOABMKEHUS B PEILICHUH 33/1a4H;
Onenka 2 «Hey10BJIEeTBOPUTEIbHO» BBICTABIISETCS CTYJIEHTY €CIIUM HE NPEACTaBIEHBI BEP-
HBIE OTBETHI HU 110 OJJHOMY U3 TPEX IIYHKTOB OUJIeTa.

IIporpamma sx3amena (1 cemectp)

Teopus neamMocTu

1. MeTton MareMaTuueCcKol UHIYKIIUH.

2. OTHOIIEHHE EJIMMOCTH HalleJd0 Ha MHOXECTBE IIeJIbIX YHCENl U €ro IpocTeiIine CBOMCTBA.
TeopeMa 0 1eJIEHNH ¢ OCTATKOM.

3. HOJI u HOK nenpix uncen. Anroputm EBkinaa. BzanmHo npocTeie yuca.

4. TlpocTeie U cocTaBHbIE YKcia. BeCKOHEYHOCTh MHOXECTBA IPOCTHIX ynces. Pemero Dparo-
cthena.

5. OcHoBHas TeopeMa apu(PMETHKH U CIEICTBUS U3 HEE.

6. OTHOIIEHHE CPAaBHUMOCTH MO HATypalbHOMY MOJYJII0 Ha MHOKECTBE LIEJIBIX YHCET U €ro
cBOMCTBAa. MHOKECTBO KJIaCCOB BBIUETOB Zm.

OcHoBHBIC a/iredpandecKue CTPYKTypPhI

7. bunapHas anreOpandeckas omnepaunus U e€ cBoicTBa. HelTpanbHble M1 CUMMETpUYHBIE BJe-
MEHTBI, X CBOMICTBA.

8. Ompenenenune, MpUMepsl U MPOCTEHIITNE CBOWCTBA TPYNIN. [ PyIIBI MOJCTAHOBOK M KIIACCOB
BBIYETOB.

9. Monrpymmer. CMmexHBIE KJIacChl U TeopeMa Jlarpamka.

10. M3omopdu3mbl 1 roMOMOP(HU3MBI FPYTIIL.

11. Ompenenenue, npuMepbl U MPOCTEHIIINE CBONCTBA KOJIEL.

12. Tloakonblia ¥ UAcaIbl KOJIBIA.

13. Tlone Kak YaCTHBIN CITydail KOJIbIA: IPHUMEPHI M MIPOCTEHUIIIIE CBOWCTRA.

14. Tlone komIuIeKCHBIX yucen. AnreOpanyeckas Gopma KoMIuiekcHOro yucia. CBoiicTBa ore-
paryy KOMITJIEKCHOTO CONPSIKEHUS.

15. T'eomeTpuueckoe mpecTaBlieHe KOMIIEKCHOTO yrcia. Tpuronomerpuueckas Gopma Kom-
IJIEKCHOTO YUCIIA.

16. JlelicTBUs HaJ KOMIUIEKCHBIMU YHCJIaMHU B TpUTOHOMeTpHUecKoit hopme. dopmyna Myaspa.
17. U3Bneuenue KkopHel U3 KOMIUIEKCHBIX YHCEIL.

Cucrembl JIMHEHBIX YPABHEHHMI U MAaTPHLIBI

18. Marpwuiibl 1 orepanuy HaJ HUMU (CBOICTBa orepanui, mpuMepsl). Kobiio MaTpui.

19. 3nak noncraHoBku. OmnpenenuTens KBaJApaTHOM MaTpullel. Berumcinenue omnpenenuteneit
BTOPOTO U TPETHETO MOPSIIKA.

20. OcHOBHBIE CBOWCTBA ONpeeTUTeNeH.

21. MuHOpel H anreOpandecKkue JOTOJTHEHUs. Pa3nokeHwe OIpeneNnuTeNs 10 CTPOKe WU
CTONOIY.

22. OOpartHas MaTpuIia, CIocoObI €€ BEIYUCICHHUS.

23. Cucrembl TUHEWHBIX ypaBHeHUH. COBMECTHBIE M HECOBMECTHBIE, ONPECICHHbBIE U HEOIpe-
JICIICHHBIE CUCTEMBI TMHEWHBIX YPAaBHECHUN.
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24. 3anuch W PEIICHHE CUCTEMBI N JMHEHHBIX YPaBHCHHMH C N MEPEMEHHBIMH B MAaTPUYHOMN
dopme. [IpaBuno Kpamepa.

IIporpamma 3x3amena (2 cemectp)
KoneuyHoMepHbIe BEeKTOPHBIE IPOCTPAHCTBA
1. TIlpumeps! u npocTeinme cBONCTBa BEKTOPHBIX MPOCTPAHCTB. ApuMeTHUecKrne BEKTOPHBIE
IIPOCTPAHCTBA.
2. JluneliHas 3aBUCUMOCTH CHCTEMBI BEKTOPOB.
3. ba3uc u panr KoHeYHOM cucTeMbl BeKTOpoB. Pa3nokeHue BekTopa no 6asucy. basuc u pas-
MEPHOCTh KOHEYHOMEPHOI'0 BEKTOPHOT'O IIPOCTPAHCTBA.
4. Panr matpuiel. CiocoObl €ro BBIYUCICHHUS.
5. Kpurepuii coBMeCTHOCTU CUCTEMBI JINHENHBIX YpaBHEHUI.
6. DnemeHTapHbIe MPeOOpPa30BaHMsI CUCTEMbl IMHEHHBIX ypaBHeHUH. [IpuBenenue mMaTpuisl k
CTyIeHYaTOMY Buy. Pelienne cucreMsl JIMHENMHBIX ypaBHEHU MeToI0M [ 'aycca.
7. OpHOpoAHas cUCTeMa JIMHEHHBIX ypaBHEHHH. CBs3b pelIeHUH HEOJHOPOAHON M acCOLUH-
POBAaHHOM C HEM OJJTHOPOAHOW CHCTEMBI.
8. IlommpoctpaHcTBa, KpUTEPUI MOANPOCTPAHCTBA, IPUMEPHI.
9. TlommpocTpaHCTBO (yHIAMEHTAIBHON CUCTEMBI PEIICHUH OJHOPOIHON CHCTEMBI JIMHEHHBIX
YpPaBHEHUU.
10. EBximI0BO BEKTOPHOE MPOCTpaHCTBO. Hopma BekTopa. Yronm Mexay BekTtopamu. OpToHOp-
MHUPOBaHHBII 6a3uc.
JInHeiinble 0TOOpa’KeHNs U JMHEHHbIe ONepaTOPbI
11. JluneiiHble OTOOpa)K€HUS W JIMHEMHBIE ONEpaTOpPbl BEKTOPHBIX IPOCTPAHCTB, MPUMEPHI,
npocreinme cBoucTBa. Sapo u 00pa3 TMHEHHOro 0TOOpaKeHUsL.
12. Marpwuia JMHEHHOTO orepaTropa OTHOCUTEIHHO JaHHOTO 0a3uca, ee M3MEHEHHUE MpH Iepe-
X0/Jie K Ipyromy 0Oasucy.
13. CoOcTBeHHBIC BEKTOPBI H COOCTBCHHBIE 3HAYCHHUSI JIMHEWHOTO orepaTopa. XapaKkTepucThye-
CKO€ ypaBHEHHE.

IIporpamma 3auera (3 cemecrtp)

=

Konb110 MHOTO4JIEHOB OT OAHOM HEU3BeCTHOW. CTENneHb MHOTOUWIEHA U €€ CBOMCTBA.

2. MHorowieHsl Haja moJjieM: neneHue ¢ ocratkoM, HOJl MHOTOWIEHOB, pa3ioKeHne MHOTO-
YJIeHa Ha HEMTPUBOAMMbIE MHOKUTEIH.

3. Teopema besy. Cxema 'opHepa. MHOTOUICHBI HaJl OOJACTHIO IETOCTHOCTH: KOJIMYECTBO
KOpHeH, QyHKIIMOHAIbHOE U aNredpandyeckoe paBeHCTBO MHOTOUJIEHOB.

4. ®dopmanpHas MPOU3BOIHAS MHOTOWIECHA U KPaTHBIE KOPHHU.

5. OcHoBHas Teopema anreopsl. PasnokeHre MHOroO4IeHa HaJl 1OJIEM KOMILIEKCHBIX YHCeN Ha
HETPUBOIUMBIE MHOXKHTEITH.

6. Teopema Buera.

7. AnreOpanueckue ypaBHEHHUS TPETbEN U UETBEPTON CTETEHH.

8. HenpuBonuMmble MHOTOUJICHBI HAJ| TTOJIEM JEHCTBUTEIBHBIX YHCE.

9. HaxoxaeHne palmoHaIBHBIX KOPHEH MHOTOUJIEHA C TIeNTbIMU K03 purmenramu.

10. HenpuBoguMble MHOTOWIEHBI HAJI MTOJIEM PallMOHATIBLHBIX YHCE.

11. Anre6panueckue pacmupenus nosnei. M36asnenue ot anredbpandeckoi MpparroHaIbHO-
CTH B 3HaMeHarese ApooHu.

12. Tlpumepsl TeOMETPUIECKHIX 3a/1a4, CBOASAIINXCS K YPaBHEHHUSIM, HEPa3pEeIIUMbIM B KBaJI-
paTHBIX pajuKaax.

13. AnrebGpanyeckue ¥ TPaHCIICHICHTHBIE YHCIIA.

14. TlocTpoeHue KoJblia MHOTOYWIEHOB OT HECKOJIBKUX MEPEMEHHBIX.

15. CuMmmMmeTpruUYeCKre MHOTOUJICHBI.
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16. [IpumeHeHrEe CUMMETPUYECKUX MHOTOWICHOB K PELICHUIO CUCTEM YPaBHEHUM.

6.3 TunoBble KOHTPOJILHBIE 32 IaHNSI HJIH MHbIE MaTePHAJIbl, He00X0IMMbIE JIJIsl OLleHKH
pe3yJabTaToOB OCBOEHMS IH CIUTITHHBI

3aoarnus 01 munosvix KOHMPOJILHLIX pabom
DJieMeHTbI TEOPUU MHOKECTB
1. Mertoaom MaTeMaTHYECKON UHAYKIIUU JOKAXKHUTE, YTO:
aA)Sh=1+4+7+..+(3n-2)=%n@Bn-1); 0)8" — 1 Hareno geaurcs Ha 7.
Teopus 1e1MMOCTH
1. Haiigure HOJl u HOK uucen, a = 318 u b = 477. Haiitu uensie x, y, Takue, 4To:

HO/I (a, b) = ax + by.

2. C xakuM HauMEHBIINM HEOTPHUIATEIILHBIM YHCIIOM CPAaBHUMO YHCIIO, @ I10 MOJIYJIIO 7.
a)a=342;0)a=-23?
3. llepeuncnuTe Bce KiIacchl BHIUETOB MO Moyt 6. K kakomy Kiaccy MPHHAJJICKUT YUCIO
153? Vkaxute HEe MeHee TPEX MONOKHUTEIbHBIX U TPEX OTPUIATENBHBIX 3JIEMEHTOB IS Kilacca,
MOPOXKJIEHHOTO 3JIEMEHTOM 4.
OcHoBHbIE ajiredpanvecKue CTPYKTypbI
1. BelsicHuTe, ABIAETCS JIM MHOXKECTBO IIENIBIX YHCET KPATHBIX 7, TPYMNIONH OTHOCUTENBHO CIIO-
JKEHUS, TPYIITION OTHOCUTENIBHO YMHOKEHHUS, KOJIBIIOM, TojeM?
2. BbIicHHTE, SBIAETCS JIM MHOKECTBO uncen Buaa {a + bv3 |a, beZ} rpymmoit orHocuTens-
HO CJIOKEHUSI, TPYMIOM OTHOCUTEIBHO YMHOKEHHUSI, KOJIBIIOM, TIoJieM?
3. Bsmuucnure i*%.

4. Haiinure Bce KOMILIEKCHbIE KOPHH ypaBHeHHs X2 + x + 2 = 0.

1-i

5. Beramcnure KopHU 3 m Y pe3yJIbTaT 3alucaTh B TPUTOHOMETpHUECKOU (popme.
-2+2i

6. T'eomeTpuyeckH ONMMCcaTh MHOYKECTBO KOMILIEKCHBIX YHCEI Z, JUTI KOTOPBIX |Z — 1| = 6.

Cucrembl JIMHEHBIX YPABHEHUI H MATPUILbI

1 2 3 4
-1 0 3 4
1. Beraucnute onpeneanuTeNb .
-1 -2 0 4
-1 -2 -3 0
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210 3 45
2. Ilyctrb B=|1 0 1|,C=| 1 3 2|, A4=BC.Haiigure onpeaenuTeib KaKI0i MaTpH-
511 -1 10
138
2 111
. 0111
3. Haiinure MaTpuily, 0OpaTHYO K MaTpHIIE: .
0 0 31
0 001
X+3y—-2z=3
4. Pemmte no npasuiy Kpamepa<2X+Yy—-32=2 .
2x+4y—-4z72=1
2 31 1 20
5. Pemmre ypaBuenue: |0 -1 1{-X=/0 1 O/,
0 1 1 301

KoHeuHOMepHbBIe BEeKTOPHBIE MPOCTPAHCTBA

1. Beruucture paHr cucremsl Bektopos: ai=(2, 1, 2, —-1), a2=(1, 2, -1, 3), a3=(3, 1, 2, 1),
as=(1,0,0,2).

2. Haiigute xoopauHatel Bektopa a=(1,2,2,3) B 6asuce b1=(1,1,1,1), b2=(1,1,1,0),
bs=(1,1,0,0),bs=(1,0,0,0).

3. Pemmre cucremy NTMHEHHBIX YpPaBHEHHIA:

2x; —3xy -} 4x,—  x,
2x, — 3x; + 2x, -+ 3x,
20y —Bxy;+2x3 — llx,

('
N

4. Haiinure GpyHAaAMEHTAIBHYIO CUCTEMY PEIIEHUH CUCTeMbl JTMHEWHBIX OJHOPOAHBIX ypaBHE-
HU.

2x1 —4x2 +5x3+ 3x4=0

3x1—6x2 +4x3+ 2x4=0

4x1—8x2+ 17x3+ 11x4=0

JInHeliHbIe 0TOOpAaXKEHHUS U JINHEHHbIE ONEPATOPbI

1. BelsicHuTe, sBIsSIeTCA U JaHHBIN orepaTop JIMHEHHBIM. Eciii 3T0 BO3MOXKHO, HaliTH €ro Mat-
puny B 6a3uce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

a) A (x1, x2, x3) = (x1 + x2 + x3, x1 + X2 — X3, X1 — X2 + X3)

0) A (x1, x2, x3) = (x1 + x2, X1 — X3, 2x1X2).
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2. Haiigute coOCTBEHHBIC 3HAUCHUS M COOCTBEHHBIC BEKTOPBI IMHEHHOTO Oreparopa, 3aJaHHO-

4 1 -6
r'0 B HEKOTOPOM 0a3wmce JIMHEWHOro npocTpancTa Haa R marpuneit A=4 0 —4
4 0 -6

Teopusit MHOT04JIEHOB

1. HaiiguTe uacTHOE M OCTAaTOK OT jenenus MHorowiena f (X) = x* + x® + 2x2 + x + 1 nHa MHOTO-
uner g(X) = x> — 2x% + x — 2.

2. Haittu HOJI n HOK muorounenoB f (X) =x* + x> + 2x> +x+ 1 mg(X) =2 — 2x* + x — 2.

3. Mcnons3sys cxemy I'opHepa naiinure f (a), rae f=4x3 +x%, a=—-1—1.

4. Vcnonw3ys cxemy I'oprepa, paznoxute MorowneH f (X) = 2x% + x* + 3x3 + 2x> — 3x — 3 mo
creneHsMm (x — 4).

5. C nomoIIpto IpOU3BOIHON OTACIUTh HEMPHUBOAUMBIC KPATHBIE MHOKUTEIH MHOTOUJICHA:
f(x) =x°+ 3x* — 6x° — 10x% + 21x — 9.

6. Haiigure Bce palOHaIbHbIE KOPHM MHOTOYIEHA M Pa3JIOKHTh €r0 Ha MHOXHTEIH, HEIPH-
BOJIMMBIC HaJl TIOJIEM paloHaIbHbIX unce f (X) = 20x°— 72x* + 57x°% — 75x° + 37x — 3.

7. HaiiguTte Bce KOMITJIEKCHBIE KOPHU YPaBHEHUS ¥-3%+1=0.

8. HaiinuTe BCce KOMIIEKCHbIE KOPHH ypaBHeHus: x* + 8x3 + 15x2 — 4x — 2 = 0.

235
9. Us0baBbTECH OT HppaiOHAJIIBHOCTU B 3HAMCHATCIIC: W_ .
+ +

%x3? uepes OCHOBHEIE (dIeMeHTap-

10. Beipasute MHOrouneH f (X1,X2, X3) = 2x12x2%+ 2x1%x3° +2x2
HBIE) CHMMETPHYECKHE MHOTOUICHEI.

11. Haitaute cymmy Ky60B KopHeit MEorounena f (x) = x2 — 3x + 1.

KonrtposbHas paborta

Haiitu cTpykTypy 00111ero peleHusi CHCTeMbI IUHEHHbBIX YpaBHEHUH

Bapwanr | Bapwanr 2
X, + 2%, +3X; + 4%, =6 X, +3X, —2X, +4x%, =6
2X + X, +4%; +3%x,+=1 2% + X, + 4%, + 3%, =1
2% + 3%, + 4%, + 2%, =3 2%, +3X, + 4%, + 2%, =5
2%, +6X, +6X; + 7x, =14 2% +8x%, —4%x; +7Xx, =16
3%, —1X, + 33X, —4x, =-13 3%, —4X, +18x, — 4x, =-11
Bapwuanrt 3 Bapmuanr 4




X, +3X, +3X; + 4%, =2
2%, + 3%, + 4%, +3x, =1
2%, —3X, = 3%, +5%, = -1
2%, + 0%, — X; +10x, = 2
3% —6X, —4X; —X, =5

X, + 3%, + 3%, +4x, =3

3% —3X, + X, +3%x, =1

4X, +2X, +5%; +5%, = -1
3% +11x, +10x, +10x, = 4

X, —13X, —2X, — X, = -8

Bapuant 5

Bapuant 6

X, + 2X, +3%X; + 4%, =3
— 2%, —3X, + 4%, +3%, =1
4%, +6X, —3X, + 5%, =-1
8%, +13x, — X, +10x, =4
3X, +6X, + 4%, + X, =8

2X, — X, +2X; +4X, =3
—2X, +3X, = X; +3x, =1
X, +2X, +2X; +5%X, = -1
X, —3X, + 7X; +10x, =4
—-9x, +11x, —6X; — X, = -8

KonrponsHas padora

Haiitu coOCTBEHHBIC BEKTOPHI 1 COOCTBEHHBIE 3HAYCHUS JIMHCHHOTO oreparopa

B 1
. a132PIaHT ) Bapunant2 Bapuant3
— 2 -8 -5 2 -1 2
10 3 4 1 3 5 -3 3
D 8 -2 _g -1 0 -2
Bapuant4 Bapuant5 Bapuant6
31 4 -1 5 -1 -4 7 -4
041 b I

KonrponsHas padora
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[TpuBecTH KBaspaTHYHyO GOPMY K KAaHOHHYECKOMY BUAY ABYyMs criocobamu Jlarpanxa u Sxo-

ou.

Bapnanrl

L(%: %, X
Bapnant2
(Xl ! X2 ! X3

Bapwnant3

Bapuant4
L(%: %%
Bapuant5

L (X, %, %) =% +5%;

2 2
X, — X5 —2X X, +4X, X5 — Xg
2 2
22X X5+ 2X Xy +2X Xy — X3

3)=
)=
L (X, %y, X ) = X7 +3%; +4XX, —2X X, + 7%
)=
)=

—2X X, +4X, X, +2X;

2

2

X +3X5 +4AXX, +2X, X, +4X]

2



Bapuant6

L(X, %, %) =X +8%; —4X,X, +6X%,% +X;

KonTponbnas pabota

. Haittu H.O.Jl. MHOTOUJICHOB:
f(x) =3x° +5x* —16x°> —6x* —5x—6
o(x) =3x* —4x® —x* —x-2.
. Haittu H.O.Jl. MHOTOUJICHOB:
f(x) =x°+3x" +x° +x? +3x+1’
p(x)=x"+2x° +x+2
Haiitn H.O./I. MHOTOYJICHOB:
f(x) = x> —5x* +13x° —12x° + 2x+15’
o(x) =3x* —8x® +14x? —8x+3
Haiitu H.O./]. MHOTOUJICHOB:
f(x) =x® —6x> +9x* —12x° +9x? —6x+2

o(x) = 2x°> —5x* +6x° —5x? +2x-1

. Haittu H.O.Jl. MHOTOUJICHOB:
f(x) =x°-3x*+6x>—-13x* +8x—-14
o(x) = x* +2x° +6x? +4x+8
Haittu H.O./]. MHOTOUJIEHOB:
f(x) = x* +6x° +5x° —8x+16

KonTponbhas padora

Bapuanr 1

Ot1aenuTh KpaTHbIE HEPUBOANMBIC MHOXKHUTEIN MHOTOWICHA!
f(x)=x%+2x" +5x° +6x> +8x* +6x° +5x" +2x +1.

Bapwanr 2

OTaenuTs KpaTHbIE HEMPUBOAUMBIE MHOXKHUTEIN MHOTOUJICHA:

X+ X + X+ 2x° +2x + 23 + X2+ x +1
Bapmuanr 3
OTHeHI/ITB KpaTHI)Ie HerI/IBOJII/IMI)Ie MHOXHUTECJINU MHOT'OYJICHA.

X% +3x" +7x°% +10x° +12x* +10x® + 7x* +3x +1

Bapuanr 4

OTenuTh KpaTHBIC HETTPUBOIUMbIC MHOKHTEITH MHOTOWICHA!
x?—x®—x*+1

Bapuanr 5

OTenuTh KpaTHBIC HETTPUBOIUMbIC MHOKHTEITH MHOTOWICHA!

X3 +2x" —2x% —B6x° +6X3 +2x* —2x -1

Kontponbnas pabota

30
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Bapuantl

Haiitn panmonanbHbple KOpPHA MHOTIO4YJIEHA
9x" —30x" +10x° +25x° —20x +4
Merop UItypma. JIokanu3oBaTe KOpHU C TOY-
HocThio 0,01

xt—3x'-5x" -2

Bapuant?2

Haiitn panmoHaibHble KOPHU MHOTOWICHA
4x%4+20x° +25x* —22%° —71x% —52x-1
Meron lltypma. JIokaim3oBaTh KOpHU ¢
TouHOCTRIO 0,01

xt+2x -5x° -2

Bapuant3

Haiitn panmonanbHbple KOpPHU MHOTOYJICHA
27x% +27x" —72x* —10x% + 435 —17x+2
Merop Itypma. JIokanu3oBaTb KOpHU C TOY-
HocThio 0,01

P2 —4x7 -1

Bapuant4

Haiitn panmoHaibHble KOPHU MHOTOWICHA
25xY +65x7 —4x* -Tx+1

Meron IlItypma. JIokanu3oBaTh KOPHU C
TouHOCTRIO 0,01

xte3x—2x° -3

Bapuant5

Haiitu parmonaabHble KOPHU MHOTOYJIEHA
50x° +105x* —73x* —10x* +9x -1
Meron Lltypma. JIokann3oBats KOpHU € TOU-
Hoctbio 0,01

xtr3x—x' -4

Bapuant6
HaiitTi pannonansHble KOPHU MHOTOYJICHA

f(x) = 27x° —135x* + 216x° —104x* —16X +

Meron Iltypma. JIokann3oBaTh KOPHHU C
TouyHOCTRIO 0,01
xt—3x-—2x" -1

KonTponbnas pabota

Bapuanr 1

BBIpa3uTh Yepe3 OCHOBHBIE CHMMETPUYECKHE MHOTOUJICHBI:
f (o, x,,x3) =(3x1 — X3 +x3)- (3x1 — X +x3)-(3x1 — X +x3).

Bapuant 2

BbIpa3uth uepe3 OCHOBHBIE CHMMETPHYECKUE MHOTOUICHBI:
f(xy, x5, x3) =(x1 —2x, +x3)-(x1 —2x, +x3)-(x1 —2x, +x3)

Bapuanr 3

BLIpa3HTb qepe:; OCHOBHBEIC CI/IMMeTqueCKHC MHOT'OYJICHBI.
f(xy,x,,%3) :(xl +3x, —x3)- (xl +3x, —x3)- (xl +3x, —x3)

Bapuanr 4

BI)Ipa?:I/ITI) '—Iepes OCHOBHBEBIC CI/IMMeTqueCKHe MHOT'OYJICHBI .
f (o, x,5,x3) :(le — X —x3)-(2x1 ) —x3)- (le — X _x3)-

Bapuanr 5
f(x)=x%—2x> —x* —2x® +5x% + 4x + 4.

BI)IpaSI/ITI) 4€pe3 OCHOBHBIC CUMMETPHUICCKUE MHOT'OYJICHBI:

f (g, xy,x3) =(xl —2x, + 2x3)'(x2 —2x; +2x3)o(x3

Bapuant 6

- 2x; +2x2).

BrIpasuTh yepe3 OCHOBHBIE CHMMETPUYECKHE MHOTOUJIEHBI:
f (o, x5, x3) :(xl —4x, +x3)- (x2 —4x +x3)- (x3 —4x; + xz)-

o(x) =x° +x° —7x+20

7. NEPEYEHb HH®OPMAIIMOHHbBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX
B NIPOINECCE OBYYEHUA

16
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NudopmanuoHHble TEXHOJIOTHH— OOy4eHHE B 3JIEKTPOHHON 00pa3oBaTENIbHOHN cpele ¢
LENbI0 pacIIUPEHHs JOCTyna K 00pa30BaTEeNIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBUS C MpermoaBaTesieM, TOCTPOCHUS WHIUBUAYATBHBIX TPACKTOPUN MOATOTOBKH, 00b-
€KTHBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUI CTYJIEHTOB.

B o6pa3oBaTensHOM mpoliecce Mo AUCHHUILIMHE HCIIONb3YIOTCS CIeAyoe HHPOPMALMOH-
HbI€  TEXHOJIOTWH,  SIBISIOIIMECS  KOMIIOHEHTaMHU  OJEKTpPOHHOW  HMH(OpMalMoHHO-
obpazoBarenbHoi cpenbl BITIY:

e Odunmanpusiii caiit BI'TIY;

e KopnoparuBHas ceTh U KOpriopaTuBHas sekTpoHHas noura BI'TIY;

e Cucrtema sektponHoro ooyueruss PI'bOY BO «bI'TIY »;

e (Cucrema TECTHPOBAHUSI Ha OCHOBE eAUHOro nopTana « HTepHeT-TecTupoBaHus B cdepe

o0OpazoBaHuss WWW.I-exam.ruy;

o Cucrema «Antumaruat.BY3w»;

e DJIEKTPOHHBIE OMOTUOTEYHBIE CUCTEMBI;

e MynbTUMEIUHHOE COPOBOKICHUE IEKIIUN U MPAKTUYECKUX 3aHSATHUI;

e Tpenaxepsl, BUPTYyaJIbHbIC CPEIBL;

8. OCOBEHHOCTU M3YYEHUA AUCIUIIJINHbI MHBAJIMJAMU WNJINLHAMU
C O'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 3JOPOBbS

HpI/I O6y‘IeHI/II/I Jia1 € OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA ajalli-
THUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBUH C YCIOBHSIMH, U3JIOKEHHBIMUA B Pa3/el
«Oco0eHHOCTH OpraHu3aIi 00pa30BaTEIHLHOIO MpOoLecca MO 00pa30BaTENbHBIM IPOTPaMMaM
JUIS MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0pPOBbs» OCHOBHOM 00pa3oBaTelib-
HOM MporpaMMBbI (MCIIOJIb30BaHUE CIIEIUATBHBIX YICOHBIX TTOCOOMI U AUIAKTUYECKUX MaTepHa-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEJICTB O0yUEHHs KOJUIEKTUBHOTO M MHIMBUAYAJIBHOTO MOJIb-
30BaHUs, PEJOCTABICHUE YCIYT aCCUCTEHTa (IIOMOIIHUKA), OKA3bIBAIOIIEr0 00yYaroLUIMMCs He-
00XOAMMYIO TEXHHUUYECKYIO TIOMOIb U T.I.) ¢ YYETOM MHAMBUIYAJIbHBIX 0COOEHHOCTEH 00ydya-
IOIINXCS.

9. CIUCOK JIUTEPATYPbBI U THO®OPMAIIMOHHBIX PECYPCOB
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Jlanb, 2007. — 431 c. (13 7k3.)

2. Bpeiciias mareMarvka B ynpakHeHUsX u 3ay1a4ax. B 2 4. [Tekcr]: [y4ed. mocobue s By-
30B]. U. 1 / II. E. lanko [u np.]. - 6-¢ uza. - M.: Onukc: Mup u O6pazosanue, 2007. -
303 c. (30 7k3.)

3. ®amnnees, JI.K. 3agaun no BeicIeii anredpe: y4ued. mocodue st CTyA. By30B, 00yUJarOIIHX-
cs1 mo matematuaeckuM crietl. / JI.K. ®annees. — CIIb.: Jlaas, 2005. — 287 c. (10 3k3.)

4. TlpockypsikoB, U.B. COopHuk 3amau no nuHeiHou anredpe / M.B. IIpockypsikoB. — M.:
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oue s cpenHero npodeccuonanbHOro oOpazoBanus / E. M. BearomoB. — 2-¢ m3m. —
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dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/494403
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ISBN 978-5-534-06277-9. — Tekct: snekTpoHHbli // OOpa3zoBarenbHas miaTdopma
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9. Tarapuukos, O. B. JluneiiHas anreOpa: y4eOHUK U MPAKTHKYM JJIs MIPUKJIATHOTO Oaka-
naspuata/ O. B. Tarapaukos, A. C. Uyiiko, B.I'. lllepmueB; mox oOmel penakuuei
O. B. TarapaukoBa. — Mocksa: M3narensctBo FOpaiit, 2021. — 334 ¢. — (bakanasp.
[Tpuknaguoit kypc). — ISBN 978-5-9916-3568-4. — Texkcr: anexTponnsiii // ObpazoBa-
tenbHas maardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/482664 (nara obpa-
menust: 02.01.2023).

10. JIyosiruna, E. H. Jlunelinas anreOpa: yueOHoe mocodOme juist By3oB/ E. H. JIyGsruna,
E. M. BeuromoB. — 2-¢ u3a. — MockBa: M3marensctBo HOpaiit, 2023. — 150 c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-10594-0. — Tekcrt: anekrponnsiit / O6pa-
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http://www.cito.ru/gdenet .
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8. Maremaruueckue 3TIOIbI. - PexxuM mpoctyna: http://www.etudes.ru/.
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jns mpoBeneHUs 3aHATHH JIGKIIMOHHOTO W CEMUHAPCKOrO THUIA, TPYIMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALIMMA, TEKYIIEr0 KOHTPOJS W MPOMEKYTOYHOW aTTecTaluu
UCTIONIB3YIOTCSL  ayJIUTOPHH, OCHAIIEHHBIE y4eOHOW MeOenblo, ayJuTOPHON  JTOCKOM,
KOMIIBPIOTEPOM C YCTAaHOBJICHHBIM JIMIIEH3MOHHBIM CHELHATU3UPOBAHHBIM  MPOTPAMMHBIM
o0eclieueHUEeM, C BBIXOJIOM B 3JEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U DJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0  cpeny  BITIY, MyabTUMEIMIAHBIMH  MPOCKTOPAMH,
OKCMO3UIIMOHHBIMU  JKpaHaMH,  Y4eOHO-HAIVISIIHBIMH  MOCOOUSMH  (MYJIbTUMEIUNHBIC
MIPE3CHTAIINH ).

CaMocrosiTenbHasi paboTa CTYJCHTOB OPraHU3YeTCS B ayJUTOPHUSAX, OCHAIIEHHBIX KOM-
NBIOTEPHON TEXHUKON C BBIXOJAOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CpPEly
BY3a, B CHEIUATM3UPOBAHHBIX JIA0OPATOPHIX MO TUCIUILIIMHE, a TAaKXKe B 3ajaxX JOCTyIa B JIO-
KaJbHy1O0 ceTb bI'TIY.

JIuneH3nOHHOTIPOrpaMMHOE00eCIICYEHHE:! orepanrnoHHbIecUCTeMbIceMeicTBaMI-
crosoft®WINEDUperDVC AllLng Upgrade/SoftwareAssurancePack Academic OLV 1License
LevelE Platform 1Year; Microsoft®OfficeProPlusEducation AllLng Li-
cense/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Dr.Web Secu-
rity Suite; Java Runtime Environment; Calculate Linux.

Pa3zpaborunk: Anytun ILI1., kanaunar ¢puznko-MaTeMaTHUECKUX HAYK, JOLEHT
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11 TACT UBMEHEHMI 1 JONNOJTHEHUI
YTBepxkaenue usmenenuit u nonojanenui B PILI nns peanmuszanuun B 2022/2023 yu. r.

PIT[JoOcyxneHa u ogobpena mns peanusanuu B 2022/2023 y4. r.Ha 3aceqaHuu Kadenpsl
bu3rIecKoro u MaTemMaTudeckoro oopazopanus (mpotokos Ne 10 ot «22» utonst 2022 1.).



