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1. IJIAHUPYEMBIE PE3YJIbTATBI OB YUEHUSA
1.1. lean u 3aga4n JUCHUILIHHBI
eanb ocBoOeHHUS TUCHUILIHHBI:
(dhopMUpOBaHKE y CTYACHTOB OOIIEH MaTeMAaTHIECKON KYIbTYPHI, OBJIAJICHUE UMH OCHOBHBIMU
MaTeMaTHYEeCKUMH MMOHATUSIMHU, METOJIaMU PEIICHHS 3a7a4 cPOpMYITMPOBAaHHBIMU B paMKax JaHHOM
MPEeIMETHOM 00JIACTH, U YMEHUS IPUMEHSITh UX B MPOPECCHOHATBHON I TeILHOCTH.
3agauu QM CHUIINHEI.

- 3HAKOMCTBO CTYACHTOB C OCHOBHBIMHU aIreOpandecKUMU MOHITHSIMH M 3aKOHOMEPHOCTSIMH BBICIICH
anreopsl;
- (dopmupoBaHME y CTYACHTOB MPEACTABICHWH O 4YHCIAX, MHOTOWICHAX OT OJHOW M HECKOJIbKUX
HEU3BECTHBIX, OCHOBHBIX AIre0OpanvecKuX CTPYKTYpax;
- OCBOEHHE OCHOBHBIX MEJArOrHYeCKUX METO/I0B, BHIYUCIUTEIBHBIX CXEM U ITPUEMOB;
- MPUBUTHE HABBIKOB IPUMEHEHUS aIreOpanvyecKoro amnmapara npyu U3y4eHU! IPYTuX pas3/iesioB MaTEMaTHKH;
-3HaKOMCTBO CTYZICHTOB C OCHOBHBIMU MaTEMaTUYECKUMHU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU;
-opMHpOBaHUE Y CTYJCHTOB IIPEJACTABICHUN 00 OCHOBHBIX MOHSTHIX TCOPUH YHCET;
-OCBOCHHME OCHOBHBIX BBIYUCIUTEIIBHBIX CXEM U IIPUEMOB.

1.2. Iliianupyembie pe3yabTaThbl 00y4eHUst

B pesynbpTare 0CBOCHHS JAaHHON NUCHMIUIMHBI Y OOy4aromuxcs (pOpMUPYIOTCS CIEAyrOIIne
KOMIIETEHIINH:

YK-1. CnocobeH oCyHIecTBIATh IOUCK, KPUTHUECKUW aHamu3 M CHHTE3 HH(OpMAINH,
MIPUMEHATh CUCTEMHBIN MTOAXO0/ ISl PEIICHUS] IOCTABIECHHBIX 3a7a4

[TIK-1. CriocobGeH ocBanBaTh U UCIOJIB30BATh TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE YMEHHUS
Y HaBBIKU B MPEIMETHOMN 00JIaCTH MpHU pelieHUuH npodecCHOHATbHBIX 3a/1a4

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OGPA3OBATEJIBHON
MMPOI'PAMMBI

JucuumniuHa BXOOUT B o0sA3aTenbHyto yacTh bioka 1 «/lucuumiaunssl (MOLyau)» U sABIsSETCS
00s13aTeIbHON [Tl U3yUEHHUSI.

JUis ocBO€HHUS AUCHMIUIUHBI «AnreOpa» CTYIEHTbl HCHOJIb3YIOT 3HAHMS, YMEHMsI, HaBBIKH,
MOJTlydeHHble U C(OPMHPOBAHHBIE B XOJ€ H3YyUEHHUs JUCLMUIUIMH: «MaTremMaTHYecKuil aHalu3y,
«DnemMeHTapHas MaTeMaTHUKay.

W3yuenune AUCHUIUIMHBL «Anrebpay siBisercss 0a30il i 1anbHENIIEro OCBOCHUS CTyIeHTaMU
muctumnHel  «Teopust uncen», «Teopus QyHKIME JEHCTBUTENBHOTO NepeMeHHOro», «Teopus
(GyHKIMN KOMITJIEKCHOTO TepeMeHHoro», «Teopus rpagoBy.

3. OFBEM U COAEP KAHUE JUCHUIIJIUHBI
3.1. O0neM TUCHHUILIHHBI

TToka3zarens 00beEMa TUCIIATUIHHEI Koi-Bo yacos

3aounas popma oOydeHHS

OO0BbeM TUCIMIUIAHBI B 3a4€THBIX SIHHUIAX 9
O0beM TUCTIHMITIMHEI B 9acax 324(32)"
KonTakTHas padora: 32,9
Jlextmn 12(12)°
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[IpakTuyeckue 3aHATHSL 14(14)°
KoHTakTHBIEC Yachl HA MPOMEXYTOUYHYIO aTTECTAIHIO: 6,9
DK3aMeH 0,9
[Tpendk3amMeHaMOHHAS KOHCYIbTAIINS 6(6)*
CamocTosTenpHas paboTa 262
KoHnTtposb 29,1

dopma NpOMEKYTOUHOM aTTecTalluu: 3K3aMeH B 1, 2, 3, ceMecTpax.

3.2. CoaepsxkaHue U CUUIIMHBI

KoJs1-Bo yacos

HaumenoBanue pa3aesioB (TeM)IHCHUATIIAHbBI

N Jleknuu

N IlpakTu
yecKHue
3aHATHSA

Tema 1. MaTpuusl.

Matpuusl. Onepanuy HaJ HUMH: CJI0KEHUE MATPUL], YMHOKEHHE MAaTPUIL] HA YHCIIA,
yMHOXeHHe MaTpull. CBoiicTBa onepanuii Hax MaTpuliaMu. KBagpaTHble MaTpHIIbL.
Ennnnunas marpuna. O6patHbie 1 0OpaTuMble MaTpullbl. TpaHCIIOHUPOBaHUE MATPULI,
TPAHCIIOHUPOBAHUE TIPOU3BEACHMSI MATPHIL.

Tema 2. Onpenenutenu

Onpenenurenu 2 u 3 nopsakoB. OnpeaenuTeNb KBaIpaTHONH MaTpuUllbl. AJredpandeckue
JTOTIOIHEHNS. 1 MUHOPBI 2JIEMEHTOB MaTpUIlbl. Teopema o0 pa3iioKeHUU ONpeaeIuTeNs 1o
hieMeHTaM cTpoku (ctonbua). CoiicTBa onpenenurtens. Borarcnenue o0paTHO MaTPHUIIBI
[IpU [TOMOILIY ajre0panyecKkux AONoJHEeHUH. PelieHne MaTpu4HbIX ypaBHEHUH.
Brrunciienue onpeaenuTenei.

Tema 3. CucTeMBbl TMHEHHBIX YPAaBHEHHI .

CucreMbl JINHENHBIX ypaBHEHUN. PeleHNs CUCTEM JIMHENHBIX ypaBHEHUIN. DKBUBAJICHTHBIC
(paBHOCHJIbHBIE) CUCTEMBI ypaBHEHUN. OHOPOIHBIE U HEOJHOPOIHBIE CUCTEMbI JTMHEHHBIX
YpaBHEHUH, CBOMCTBA MX peEUICHUI. MaTpulpbl, CBA3aHHBIE C CHUCTEMaMU JIMHEHHBIX
ypaBHEHUN. DJeMeHTapHble NpeoOpa3OBaHUS CUCTEM JIMHEHHBIX YypaBHEHUH (MaTpHil).
Teopema 00 3KBUBAJIEHTHOCTH CHCTEM JIMHEWHBIX YpPaBHEHUH, CBA3aHHBIX J€MEHTapHBIMU
npeoOpazoBanusaMu. CTyneHYaTble CHCTEMbl JIMHEHHBIX YpaBHEHMH (CTyneHYaTble
MaTpulbl). Teopema O 4YMcIEe pELIEHUH CUCTEM JIMHEHHBIX ypaBHeHui. Meton I'ayccal
pEIlIeHUs] CUCTEM JIMHEHHBIX ypaBHEHHM, IJIaBHbIE M CBOOOJIHbIE HeW3BeCcTHbIE. BekTopa-
CTPOKM U BEKTOPa-CTOJOIBI CHCTEMBbl JIMHEHHBIX ypaBHEHUH. PaHT cHucTeMbl JTMHEHHBIX
ypaBHeHUH. CTpoueuHbIi M CTONOLOBBIM paHrW MaTpulbl. Panr marpunsl. Matpuunas
3alMCch U MaTPUYHOE PELICHUE CUCTEMBI JIMHEWHBIX ypaBHeHui. Kpurepuit Kponekepa —
Kanemm. [TpaBuno Kpamepa peniennss CUCTEMBI IMHEWHBIX YPAaBHEHUN.

2° | 3°

Tema 4. OcHoBHBIE anrebpandeckue cTpykTypsl. ['pynmnsl. Komnbia [oms.

[lonsitue  anrebpamveckoid  cTpykTypbl.  [loHstue  rpynmbl.  AJAWTUBHAsS U
MyJbTUIUIMKaTHBHAs TepMuHosoruu. lIlpumepst rpynm. Ilonstue xosbua. Ilpumepsl
koJiell. Konbiio nenpix uucen. [lonstue nons. [lpumepst nonei. Yucnoseie mons. Ilone
KOMIUIEKCHBIX YHCEL.
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Tema 5. BekTopHOE POCTPAHCTBO, €0 JMHEWHBIE IPe0Opa30BaHuUs 2° | 2°
ApudmeTnueckoe BEKTOPHOE MPOCTPaHCTBO. KOHEUHOMEpHOE BEKTOPHOE MPOCTPAHCTBO
HaJl IIPOM3BOJIbHBIM TIOJIEM, €r0 IMPOCTEHIIME CBOWMCTBA, NMPUMEPHL. ba3suc u pa3mMepHOCTh
KOHEYHOMEPHOI0 BEKTOPHOI'O IpocTpaHcTBAa. Marpuua mnepexoja oT 0Oa3uca k Oasucy.
CBsi3pb MeXAy KOOpAMHATHBIMH CTPOKaMU BEKTOpa B pa3iuyHbIX Oa3ucax. JluHeliHoe
0TOOpa’keHHE BEKTOPHBIX IPOCTPAHCTB, €ro cBoicTBa. lIpeoOpazoBaHue KOOpIUHAT.
Martpuia nepexoaa oT ogHoro 0azuca BEKTOPHOTO MPOCTPAHCTBA K Apyromy. JIMHEHHBINH
OIepaTop B BEKTOPHOM IIPOCTPAHCTBE M €r0 MaTpula, U3MEHEHHE €€ IIPU INEepeEXoie K
npyromy 0asucy. Onepanuu HajJ TUHEHHBIMU oriepatopami. JInHeliHas anreOpa HaJl TOJIeM.
O0pa3 u sapo, panr u jaedext nmHEWHOTro omepatopa. CoOCTBEHHBIC 3HAYCHUS W
COOCTBEHHBIE BEKTOPBI JIMHEHHOI'O OllepaTopa. XapakTepuCTUUIECKOE YpaBHEHUE TMHEHHOTO
onepatopa. [IpuBegeHre MaTpuIbl JINHEHHOTO OoNepaTopa K AMaroHaJIbHOMY BUAY.
Tema 6. Teopust MHOTOWIEHOB OT OJTHOM MEPEMEHHOM. 2° | 1°
[locTpoeHue Kojblia MHOTOWIEHOB OT OJJHOM NepeMeHHOoM Haj nojeM. CTeneHb
MHOro4jIeHa. Teopus NeIMMOCTH B KOJIbLIE MHOTOWIEHOB OT OJHOW IIEPEMEHHOMN HaJl
nosieM. TeopeMa o IeNIeHUH ¢ OCTaTKOM. /leneHre MHOrouseHa Ha ABYWIEH X-a U KOPHU
MHorowieHa. Teopema be3y. Kpathbie kopau. HanGosnbiee BO3MOKHOE YHUCIIO KOpHEH
MHOTrOwIeHa. AnreOpandeckoe 1 (PyHKIIMOHAIBHOE PABEHCTBO MHOTOWIeHOB. Hanbonbmmii
001K IeTUTeNIb MHOTOYWICHOB Haj nojeMm. AnroputM EBkinuaa. Haumensiiee obiiee
KpaTHOE MHOrouIeHOB. HenpuBoumble U NPUBOAUMBIE HAJl IIOJIEM MHOIOUWIEHbI, UX
cBoiicTBa. Pa3iiojkeHne MHOroOuIeHa B IPOU3BEACHNE HOPMUPOBAHHBIX HENPUBOIUMBIX
MHOXHTEJEH U ero eAMHCTBeHHOCTh. KaHoHnYeckas ¢opma 3anucu MHOTOUJICHOB.
Tewma 7. Pacmupenus moneil. 1° | 1°
[Ipocroe u cocTaBHOE pacuIMpeHue nojs. AnreOpandyeckue U TPaHCLEHIEHTHbIE 3JIEMEHThI
HaJ 1ojieM. MUHHUMaIbHBII MHOTOWIEH ajire0pandeckoro Haj nojeM aeMeHTa. CTpoeHue
IPOCTOTr0 anredpanyeckoro pacuirpenus noiisi. CyniecTBOBaHHE KOPHS MHOTOYJICHA.
Tema 8. Teoprss MHOTO4JIEHOB OT HECKOJIBKUX MIEPEMEHHBIX. 1° | 2°
[locTpoeHue Kojblia MHOIOWIEHOB OT N nepeMeHHbIX. CTerneHb MHOrouIeHa OT N
nepeMeHHbIX. OHOPOHbIE MHOTOUWIEHBI. JIekcukorpaduueckoe ynopsgoueHue YIeHOB
MHOTrousieHa. BbICInii WwieH npou3BeIeHus ABYX MHOTOWwIeHOB. CUMMeETpUYECKUe
MHOTOYJIEHBI. DJIEMEHTAPHBIE CUMMETPUYECKUE MHOTOWIEHBI. OCHOBHAs TEOpEMaA O
CUMMETPUYECKUX MHOTOWIEHAX U CIECJICTBUE U3 HEE.
Tema 9. MHoOrOw/IeHBI HaJ] YUCIOBBIMH NMOISIMU. OCHOBHAs TEOpeMa aireopsl. 1° | 2°
Anrebpanueckasi 3aMKHYTOCTb TOJIsI KOMIUIEKCHBIX yucesl. MHUMbIE KOPHU MHOT'OYJIEHOB C
neiicTBUTENbHBIMU KO3 drnineHTamMu. PanroHanbHble KOPHU 1IETOYNCIEHHbIX
MHOro4IeHOB. HenpuBoaumele Haj MOJIEM pallMOHAIbHBIX YMCEN MHOTOUIeHbl. KpuTtepuit
Oli3eHIlITelHa.
Hroro 12° | 14°
4., YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSATEJBHOM
PABOTbHI OBYYAIOIIIUXCHA
Tembl yist  [I3yyaembie BOPOCHI Koin- |[@opmbl Meroanueckoe [ Popm
CaMOCTOSIT BO CaMOCTOSATENBH |[00eCIIeUeHHE bl
€IHHOTO 4acoB oW paboThI oTYeT
3Y4ECHHUS HOCTHU
Tema 1. 1. CBoiictBa onepanuii Haj |14 N3yuenue Pexomennyemas [[Ipaktruec
Martpunel MaTpULIIAMHU. Hay4HO- Hay4yHO- [KHC
2. TpancnionupoBaHue METOIMYECKO | METOOMYECKas  (3alaHusd,
MPOU3BECACHUS MaTPHIIL. 51 JmTeparypa, OIIPOCHI,
autepaTypbl | cetb MHTepHer [LOKIABI




Tema 2. |l. CoiicTBa 14 W3zyuenue Pexomennyemas [[Ipaktuuec
OmnpenenurjonpeaenuTene. Hay4yHO- Hay4yHO- [KH€
el 2. Teopema 00 METOINYECKO | MeToquueckas  [3aJaHus,
anredpanvyeckoM 7§ JauTepaTypa, OTPOCH,
JIOTIOJTHEHUH JJICMEHTA. autepatypsl | ceth MuTepHer HOKIAIbI
Tema 3. CaoiicTBa pemieHui 14 N3yuenue Pexomennyemas [[Ipaktuuec
CucTeMbl | ONHOPOJIHBIX U HAy4YHO- HAy4YHO- [KHE
JIMHEHWHBI | HCOOHOPOAHBIX CUCTEM METOJUYECKO | METOAMYEeCKass  (3adaHM:,
X JIMHEWHBIX YPABHEHUM. i JUTEPATYpA, OITPOCHI,
YpaBHCHH auTepatypel | cetb MuTepHer HAOKIAbI
i
Tema 4. 1. Jloka3zarenbCcTBO 14 N3yuenue Pexomennyemas [[Ipaktuuec
OCHOBHBI |CBOWCTB I'PYIIIHI. Hay4yHO- Hay4yHO- [KH€
€ 2. Jloka3aTeabCTBO METOIUYECKO | METOoAMYECKas  [3adaHus,
anredbpau  |CBOWCTB KOJIbIIA. 51 JmTeparypa, OIIPOCHI,
YecKue 3. Jloka3aTenbCTBO auteparypel | ceTb UHTepHer — HOKIAIBI
CTPYKTYp | CBOMCTB IOJIS.
bl
Tema 5. |l. Csazp HOJl u HOK 14 W3zyuenue Pexomennyemas | IIpakrnyeck
JlenuMoc  [EJIbIX YHCell. Hay4HO- Hay4yHO- | W€ 3aJaHus,
Tb B 2. Bzaumno- METOAMYCCKO | METOAUYCCKas OIIPOCHI,
KOJIBLIE IIPOCTBIC YHUCIIA 51 JIuTeparypa, AOKJIa[IbI
LENbIX autepatypsl | cetb MHTEpHET
qucell.
Tema 6. Jloka3arenbCcTBO N3yuenue Pexomennyemast | IIpakruueck
Iose CBOMCTB Hay4HO- Hay4yHO- | W€ 3aJaHus,
KOMIUIEKC | OIeparuid Haj METOJHUYECKO | METOAHYECCKAs OIIPOCHI,
HBIX KOMIIJICKCHBIMH 17} JmTeparypa, HMOKJIa/bl
quces. qucllaMu B autepatypsl | cetb HTEpHET
TPUTOHOMETPHUY
eckoii popwme.

Tema 7. 1. AnreGpandeckoe u 14 Wzyuenue Pexomennyemas [[Ipaktuuec
Teopus  |pyHKIMOHANBHOE Hay4HO- Hay4yHO- [KHE
MHOTOYJI€ |[paBEHCTBO MHOT'OYJICHOB. METOAMYECKO | METOOAMYECKass  (3a/laHus,
HOB OT 2. Coiictea HO/I. 51 IuTeparypa, OTIPOCHI,
OJTHOM 3. CgoiictBa HOK. autepatrypel | cethb UHTepHer  AOKIABI
NIEPEMEHH
o

Tema 8. 1. Ctpoenue nmpocToro 15 N3yuenue Pexomennyemas [[Ipaktuuec

Pacmvpenu pacuimpeHus nos. Hay4yHO- Hay4yHO- [KH€

1 TIOJIEH. 2. METOIMYECKO | METOOMYEeCKas  (3alaHusd,

CymecTBoBaHue 51 JmTeparypa, OIIPOCHI,
KOpHS autepatypsl | cetb MHTepHer —[LOKIABI
MHOTOYJICHA.
Tema 9. Xapakrepuctud 15 N3yuenue Pexomennyemas [[Ipaktuuec
BekTopHO | eckoe Hay4YHO- HAay4YHO- [KHMC€
e YpaBHEHHE METOAUYECKO | METOoAuYECKass  (3alaHusd,
MPOCTPaH | JIMHEWMHOTO 51 JTeparypa, OITPOCHI,
CTBO, €r0 | Omeparopa. autepaTypbl | cetb MHTepHer —[LOKIAIBI
JINHEHbIE
npeoOpas




OBaHUs.

Tema 10. |1. Beicimii unexn 15 N3ydenue Pexomennyemas |[Ipaktuyec
Teopus  [mpousBeneHus nAByX Hay4HO- Hay4yHO- [KHE
MHOTOYJIC MHOTOYJICHOB. METOOMYECKO | METoAMYEeCcKas  (3alaHusd,
HOB OT 2.0cHoBHas 51 JMTeparypa, OIPOCHI,
HECKOJIbK | TeopeMa o mutepatypel | cetb MuaTepuer HOKIA/bI
ux CUMMETPUYECKU
IIEPEMEHH | X MHOTOYJIEHaX
BIX. U CJIEJICTBUE U3
Hee.
Tema 11. |l.MccaenoBanue 15 Wzydenue Pexomennyemas [[Ipaktnuec
MHoroun |ypaBHEHUH TpeTbel U Hay4HO- Hay4yHO- [KHE
CHBI HAJlT  (CTCIICHU HAJ IT0JIEM METOAMYECKO | METOAMYECKas  (3a/laHusd,
YHCJIOBBI  [KOMIUIEKCHBIX YHCEN. 71 JmrTeparypa, OIIPOCHI,
MU 2. [IpousBonHas autepatypel | ceTb UnTepHer — HAOKIAIBI
nonsiMu.  3.mMHOrousneHa. KpatHeie
HEIPUBOIUMBIE
MHO>KATEIN MHOTOYJICHOB,
UX OT/AEJICHUE.
4Kpurepuit
HEIPUBOJIUMOCTH
Dii3eHIITeIHA.
5. YcnoBus
pa3permnmMocTu
YpaBHEHUs
TpeTben
CTEIICHHU B
KBaJIpaTHBIX
pajuKaiax.
Tema 12. | Onucanne 15 Wzyuenue Pexomennyemas [[Ipaktuuec
Anropur | anroputma, €ro Hay4HO- Hay4yHO- [KHE
M MIPUIIOKEHHUS B METOIMYECKO | METOOMYEeCKas  (3a/laHus,
EBknupa | xpunrosnoruw, 51 JTeparypa, OIPOCHI,
pelieHnn autepatypsl | ceTb HTepHer  AOKIABI
0 aHTOBBIX
YpaBHEHUH,
meroge typma
Tema 13. |Onpenencuue, renas yacth (15 Wzyuenue Pexomennyemas [[Ipaktnyecku
Teoperuk [ qpoOHas 4acTh yucia, Hay4HO- Hay4yHO- € 3a/1aHH4,
o- MYJIbTUTIIMKATUBHBIE METOJIMYECKO | METOJUYECKAsi  (OMpOCHI,
YHCIIOBbIE |(DYHKLIUU 17§ JIuTepaTypa, TOKJIa]IbI
GyHKIMHN auTepatypel | cetb MHTEpHET




Tema 14. | [loctpoenue N3yuenue Pexomennyemas [[Ipaktnuec
Koo KOJIbIIa KJIACCOB Hay4yHO- Hay4yHO- [KH€
KJIaCCOB BBIYETOB, I10JI€ METOIUYECKO | METOoAMYECKas  [3adaHusd,
BBIYETOB BBEIYETOB, 51 JIATEpaTypa, ONIPOCEI,
XapaKTEePUCTHKA autepatypsl | cetb UnTepuer HOKIA/bI
nosist. Pemenue
YpaBHEHUH B
oJie.

Tema 15. | Onpenencnue, 15 Nzyuenune Pexomennyemas [[Ipakrtruec

Henpeprl | moaxopsimue Hay4yHO- Hay4yHO- [KH€

BHBIC Ipoowu, METOIUYECKO | METOoAMYECKas  [3adaHus,

npodu CBOICTBa 51 auTeparypa, OTIPOCHI,
HEMPEPBIBHBIX auteparypel | ceThb UHTepHer — HAOKIAIBI
npobei,

IIPUMEHEHNE
HENPEPBIBHBIX
npobeit

Tema 16. | Onpenenenue, 15 N3yuenue Pexomennyemas [[Ipaktruecku

Cucremsl | mepeBoj U3 Hay4yHO- Hay4yHO- € 3a/1aHu4,

CUMCIICHH | OJJHON CUCTEMBI METOJANYECKO | METOJMYECKAs  |OMPOCH,

o B JIpYI'y10, 7§ JuTepaTypa, ITOKJIa]IbI
BBIIIOJIHEHUE autepatypsl | cetb UHTEepHET
apupMETUYECKH
X JEUCTBUH B
pa3IMYHbIX
CUCTEMax
CUMCIICHUSI

Tema 17. | ®opmynupoBka 15 N3ydenue Pexomennyemas [[Ipaktnyec

Kuraiicka | Teopemsl, Hay4HO- Hay4yHO- [KH€

s TeOpeMa | SKBHUBAJICHTHbBIC METOIUYECKO | MeToaWYecKass  (3alaHuA,

00 YTBEPKICHHUS, 71 JuTeparypa, OIIPOCHI,

OCTaTKax | NIPUMEHEHHE autepatypel | cetb UnTepHer HOKIAIBI

Tema 18. | ITokazarens 15 Wzyuenue Pexomennyemas [[Ipaktudecku

IlepBooOp | umcma mo Hay4HO- Hay4yHO- € 3a/1aHH,

a3Hble 3aJJaHHOMY METOJIMYECKO | METOJUYECKasi  (OMpPOCHI,

KOPHHU U MOAYJIIO, 51 JIuTepaTypa, TOKJIa 1Bl

WHJEKChl | CBOWCTBA autepatypsl | cetb HTEpHET
MoKazarens,
nepBooOpa3HbIe
KOpHH,

MHJEKCBI, UX
CBOMCTBA
Htoro 262

5. ®OHJ OIEHOYHBIX CPEJCTB JJisI NPOBEJAEHUSA TEKYIIEN U

MNPOMEXYTOYHOM ATTECTAIIMHU 1O JUCIIUILINHE

5.1. Ilepeyenb KoMmeTeHUMH € yKa3aHWeM 3TanoB uX GopMHPOBAHMSA B IpoLecce OCBOEHHUS
o0pa3oBaTe/IbHOI IPOrpaMMBblI

Konx n HameHOBaHME KOMITETEHIINA ‘ Oransl GopMUpOBaHUS




YK-1.

Crocoben

OCYLIECTBIIATh
KPUTHYECKHH aHadu3 W CHUHTE3 HWH(POpMaLuH,
IIPUMEHATh CHCTEMHBIM IOAXOA Ul PELICHUS
IIOCTaBJICHHBIX 3a/1a4

IIOMCK,

1. PaGoTa Ha y4eOHBIX 3aHATHUAX
2. CamocTrositenpHas paboTa

IIK-1.

CrnocobeH ocBauBaTb U HCIIOJIb30BaTh
TEOPETUYECKUE 3HAHUA U IPAKTUYECKUE YMEHUSA U
HaBBIKM B TPEAMETHOW OO0NacTH TpU pELICHUU

HpO(bCCCI/IOHaJ'IBHBIX 3aJa4

1. PaboTa Ha y4eOHBIX 3aHATHUAX
2. CamocrositenpHas paboTa

5.2. Onucanne nokasareJjiei u KPpUTECPUEB OLICHUBAHUSA KOMIIeTeHIIMii Ha PA3JTUYHBIX 3Tanmax ux
(l)OpMHpOBaHI/IH, OIMUCAHUC HIKAJT ONCHUBAHUA

Ypos
Ouenu €Hb Oran IIxana
BaeMbie | cop | dopmupoBaH OnucaHue nokasarenei Kpurepun OLICHU
KOMIIET | MHPO- ust OLICHUBAHUS BaHUA
EHLIMK | BaHHO
CTH
VYK-1 | Ilopor | 1. Pabora Ha | 3ramw ocHOBBI cucteMHOro noaxona | Ilpakrtuyecku | Illkana
OBBIH | Y4EOHBIX W OCHOBHBIE NPHUEMBI pPa3pELICHHUS | € 3aJaHus, OLICHMBaH
3aHATHUAX POOJIEMHBIX CUTYaIUil omnpoc, us
2. Ymemo OCYLICCTBIIAITh KpI/ITI/IIIGCKI/Iﬁ JTOKJIaabl IIpaKTH4C
CamocrosTen | aHanu3 MPOOJIEMHBIX CUTyallMid Ha CKOro
bHast paboTa | OCHOBE CUCTEMHOTO noaxonaa, 3alanns
BbIpa0aThIBATh CTPATETUIO JEHCTBUI Hlxana
OLICHMBaH
us
omnpoca
[[Tkana
OLICHUBaH
usi
JIOKJIaa
[Ipon | 1. PaGota Ha | 3namw ocHOBBI cucTeMHoOro noaxona | Ilpakruuecku | [kana
BUHYT | y4eOHBIX U OCHOBHBIE NPUEMBI pPa3pELICHUS | € 3aJaHus, OLICHUBaH
B | 3aHATHUAX POOJIEMHBIX CUTYaIUil OIIpoc, us
2. Ymemo OCYLIECTBIIAATH KpHTI/IquKHﬁ TOKJIaabl IpaKTH4c
CamocrosiTen | aHaiM3 MPOOJIEMHBIX CHUTYyallMil Ha CKOT'o
bHast paboTa | OCHOBE CHUCTEMHOI'O noaxonaa, 3aJlannA
BbIpa0aThIBaTh CTPATETUIO JIEHCTBUMN Hxana
Bnademv MeronamMu KpUTHYECKOTO OLCHHBAH
aHaJM3a MPOOJICMHBIX CHTYallUil Ha v
OCHOBE  CHCTEMHOrO  MOJXOAA, orpoca
crnocobaMu  pa3pabOTKH  CTpaTeruu Ilkana
JeNHCTBUi OHcHHUBA
HUSA
JIOKJIaJa
Ypos
Ouenu €Hb Ortan [Ixama
BaeMble | cop | dopmupoBaH OnucaHue mokasarenei Kpurepun OLICHU
KOMIIET | MHUPO- us OLICHUBAHUS BaHUA
€HIMU | BaHHO
CTH
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IIK-1 | Ilopor | 1. Pabora Ha |[3nams: [Ipaktuuecku | Hlkana
OBBIN | y4eOHBIX conepxkaHne Mpo(ecCHOHATBHBIX € 3aJaHusl, OLICHNUBAH
3aHSATUSX 3ajia4, 3HaTh KaK OCBAaWBAaTh U orpoc, us

2. MCII0JIb30BaTh TCOPCTUYCCKUEC 3HAHUS | JOKJIAJbI paKTA4C
CamocrosiTen |1 MPakKTHYECKUE YMEHHS U HABBIKU B CKOro
bHas paboTa [PEAMETHO 00JIACTH TPH PELICHUH 3a/laHuA
Mpo¢eCCHOHANIBHBIX 3a]1a4 Hxana
YVmems: OLICHUBAH
M0JIb30BATHCS S3bIKOM MAaTEMAaTUKH; i
BECTH UH(OPMAITHOHHO- orpoca
AHATUTUYECKYI0 M HMH(POPMALHOHHOA Ixana
bubmuorpadpuueckyro  pabory ¢ OLICHIBAH
MPUBJICYCHHEM COBpPEMEHHBIX| il
TEXHOJIOTUH, JIOTHYHO U TPaMOTHO AOKTIaza
(dbopMynupoBaTh U BBICKA3bIBaTh CBOU
MBICITH, apTYMEHTHUPOBATH CBOIO TOUKY]
BpeHUs
IIpon | 1. Pabora Ha |3namb: conepxanue| [Ipaktuuecku | Illkana
BUHYT | y4eOHBIX npodeccHoHaNbHBIX 3334, 3HaTh Kak| € 3aJaHus, OLICHHBAaH
Bl | 3aHATHAX OCBaMBAaTh u UCIIOJIb30BaTh| OMPOC, ust
2. TEOPETUYECKIE 3HaHUA H| JOKJIaabl IIPpAKTHU4C
CamocrosiTen [IPaKTUYECKUE YMEHUS W HAaBBIKU B CKOT'o
bHas paboTa |[MPEAMETHOH o00JacTh TpHU peHIeHUU 3a/laHus
Mpo(hecCHOHATBHBIX 3a71a4 lIkana
Vuems: OILICHHBAaH
[10JIb30BATHCS SI3IKOM MAaTEMAaTHKH; L
BECTH UH(OPMALMOHHO- ompoca
AHATMTHYECKYI0 M HMH()OPMALOHHOA Ilxana
ouOmrorpadpuueckyro  pabory  © OIcHHBA
[PUBIICYEHUEM COBPEMEHHBIX| HIA
TEXHONIOTUH, JIOTHYHO M TPAMOTHO AOKTTaa
(OpMyITMPOBAaTh M BBICKA3bIBATh CBOM
MBICITH, ApTYMEHTUPOBATH CBOIO TOUKY]
3peHUs, aJaTUPOBATh  PE3yJIbTaThI
M3Y4YEeHUsI TIOHATUN U (HaKTOB anreOphl
M TCOPHUH YHCEN K IIKOJHHOMY]
00pa30BaTEILHOMY MPOLIECCY
Brademy:
HAYYHBIM CTUJIEM U3JI0KEHUS
COJIepKaHusl, HAaBBIKAMH MOUCKA,
cOopa, cucTeMaTH3aIUuH U UC-
M0JIb30BaHUs HH(pOpPMaLUH,
METOJIaMH ¥ IIPUEMaMH YCTHOTO U
MMUCHEMEHHOTO M3JI0KECHUS
MPEIMETHOTO MaTepuaa
IIkajia OeHUBAHUS MPAKTHYECKOT0 3aaHUsl.
[Tokazarens bamsl
Brmonaeno 1o 40% 3amannii 1-3
Brimonaeno 41-60% 3amannii 4-5
Brimonreno 61-80% 3amanni 6-7
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| Boimonneno Gonee 81% 3aanmii | 810 |

HIkana oueHUBaHKMs YCTHOTO ONPOCA.
Kpurepuii onieHuBanus baner

Marepuan u3J0KEH IOCIe0BaTeIbHO W TI'PAaMOTHO, CJIENIAHBl HEOOXOIMMBIC
00001IeHNS ¥ BBIBOJIBI

Marepuan H37I0KEH TMOCIEA0BAaTeIbHO M TPAMOTHO, CHENIaHbl HEOOXOIUMBIE
0000meHnsT ¥ BBIBOABI, HO JONYIIEHBI HECYIIECTBEHHBIE HETOYHOCTH, 4
UCTIPABJIICHHBIE CAMUM CTY/ICHTOM.

Marepuan wu3710)K€H HEMOJHO, HO TIOKa3aHO oOIiee IOHMMaHHE BOIpOca M
IPOJIEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIC [UIS JajJbHEUIIEr0 YCBOCHHUS
Marepuaa, WM UMEIUCh 3aTPyIHEHUs, WM JOMYIICHbl OMHOKN B ONpeaeIeHUN 3
NOHATHH, WCIOIB30BaHUM TEPMUHOJOTHH, HCIPABICHHBIC MOCTE 3aMeYaHHi
IpenoAaBaTessi, IPU 3TOM CTYJICHT JeIaeT Heo0X0IuMble 0000IIECHHS 1 BEIBOIBI
He packpeiTo OCHOBHOE coaep)kaHue y4yeOHOro Mmarepuana, CTYICHT
JIEMOHCTPUPYET HE3HAHWE WM HEMOHMMaHHe Oojbluei min Haubojee BaKHOW
YacTu y4eOHOro Marepuana, JOIYCKAeT OIIMOKH B OINpPENCIICHUH MOHATHH, MpH 2
UCIIOJIb30BAaHUHM ~ TEPMHUHOJOTMH, KOTOPBIE WM HE HCIPABISAIOTCA  IOCTE
HECKOJIbKUX 3aMeYaHul MMperoaaBaTelis

HIkaja oueHUBaHK JOKJIAA
Kputepuit onenuBanus bannet

16-20

Matepuan HU3I0XKEH MOCIeOBaTeIbHO W TPaMOTHO, CAENaHbl HEOOXOIUMBIE
00001IIeHNS ¥ BBIBOJIBI

Matepuan HU3I0XKEH MOCIe0BaTeIbHO U TPaMOTHO, CAENaHbl HEOOXOIUMBIE
0000mIeHNsT W BBIBOABI, HO JONYIICHH HECYIIECTBEHHBIE HETOYHOCTH, 11-15
HCIIPABIICHHBIE CAMUM CTYJICHTOM.

Marepuan H3JI0)KEH HEIMOJIHO, HO I[IOKa3aHO oOlee MOHMMaHHEe BOIpoca U
IIPOJEMOHCTPUPOBAHbl YMEHUS, JOCTATOYHBIE JUIS JAJIbHEUILIEro YCBOCHHS
MaTepuaia, Wi UMEIUCh 3aTpyIHEHUs], UM JIOMYIIEHbl OMIMOKHU B ONpeeTIeHUN 9-10
NOHSTHH, MCIIOJNB30BAHUM TEPMHUHOJIOTUHU, WCIIPABICHHBIE IIOCIIE 3aMEYaHui
MPEMNO/IaBaTesis, IPU ITOM CTYACHT JIeJIaeT He0OXOAMMBbIE 0000IIEHHUS U BHIBOJIBI
He packpblTO OCHOBHOE cojaepkaHMe Y4eOHOro Marepuana, CTYACHT
JEMOHCTPUPYET HE3HAHUE WIM HEMOHMMaHUE OOjblIeld WM Hanbosee BaKHOU
4acTH y4eOHOro Marepuana, JOMycKaeT OUIMOKM B OINpEesIEHUH MOHATUH, NMpU 0-5
UCIIOJIb30BAaHUU TEPMUHOJIOTUH, KOTOpPbIE UM HE MCIPABISAIOTCS  IOCTe
HECKOJIBKUX 3aMeUYaHHil IPEeno1aBaTelst

5.3. TumoBble KOHTPOJIbHBIE 3aJaHUSI WJIM HHble MaTepHAJIbl, HeOOXOAUMBIE ISl OLEHKH
3HAHMH, YMEHHH, HABBIKOB M (MJIM) ONBITA [JAeATEIbHOCTH, XAPAKTEPHU3YIOIIHUX ITalbl
(opMupoBaHUs KOMIIETEHIIHII B IIpoLecce 0OCBOCHHUsI 00pa30BaTeJILHOM IPOrPaMMBbI

IIpuMepsl ayIMTOPHBIX M JOMAIIHUX 32JaHUH JJIA TEKYIIero KOHTPOJIS.
1 kypc, 1 cemectp.
TEMBI 1-3.
3ananus:

1. HaiiTu BO3MOXHYIO CYMMY MaTpHI]

2 -1 4,._ 2 5. ._.~1 2 0

2. HaiiTu BO3BMOXXHBIE MPOU3BEACHUS MATPHII
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1 1
_(2 3 _ (-1 2 3\ A_
(1 o7 5 5)es (1 1)
3. [lepeMHOXHUTHh MAaTPHIIBI , , CIIA ATO BO3MOXKHO.
4. Tlokazars, uto (A 0 B)'=B' A" minA= u B=.
-1

—-04 03
1)

-1
A= 01

5. Pemuth ypaBHenue A [1 X =B, eciu A = (_21 Z); B= (i

CrnenaTb IPOBEPKY.
6.BpruncnuTh OnpeeTuTeN!:
0) B)
a)
7. Pemute ypaBHeHHe. BriOepute BepHBIi OTBET.
BAPUAHTBI OTBETOB: 1). {-4;2}. 2). {-5;3}. 3).{-2;0}
8. Haiiti k03¢ (UIMEHT NpH X B pa3IOkKEHUN ONIPEISIINTENCH
2 3 -1 x 3
3 2 -3 41
a) 0|11 1 3 x 2.
4 -1 5 x 2
3 3 1 21

9. Ilpu momory anredpandecKux JOMOTHEHUH HalUTe 00paTHYIO MAaTPUILY s MaTpHLbl (
BriOepuTe BepHBIN OTBET. BAPUAHTBI OTBETOB:
7 =2 1.—-1 3 1.—5 4

10. ly1st maHHBIX MaTpuUll HAWTU 0OpaTHbIe MaTpuilbl. ClienaTh IPOBEPKY.

1
3 7)'

2 1 2
4 0 -5
g 3 1 2) g

11. PeummTh cucteMy JTUHEHHBIX YpaBHEHUM
X1+ 2Xp +3x3+4x4 =5,
2x1+ Xo +2x3+3x4=1
3x1+2x; +x3 +2x4 =1,
4%, + 3%y +2x3 +x4= 5.
Ecimm x1 = ¢1, X2 = €2, X3 = C3, X4 = C4 [] pelieHHe cucTemsl, TO CyMMa ¢1 + c2 + c3 + ¢4 paBHa:
BAPUAHTBI OTBETOB: 1)0; 2)1; 3)-2,; 4)-1

3x -2y =5

12. Peminth cucteMy JIMHEHHBIX ypaBHEHUN {2 * Merogom Kpamepa:

x+5y=-3
Ecnu x1 = ¢1, X2 = ¢2, [] pelieHne cucTeMsbl, TO cyMMa C1 + €2 paBHa:
BAPUAHTBI OTBETOB: 1)0; 2)1; 3)-1;, 4)2.

13. Pemmth cuctemMbl JUHEHHBIX YpPaBHEHMM INpU MOMOIIM OOpaTHBIX MaTpuua (MaTpUYHBIM crocol
peleHHs ypaBHEeHUH):

3x; O x +7x3=10,
02 x1 [l 5x3=101 7
x;  t+x3 +2x3= [Jl.CaenaTte NpoBepKYy.

14. Pemnte MaTpuuHOe ypaBHeHUe X[IA =B, rne A=,B=.
Cnenarb IpOBEPKY.

15. Pemnte MaTpuuHOe ypaBHeHUe Al[lX=B,ecim A=,B=.
Cnenarb IpOBEPKY.
TEMA 4
3aganusn:

1. SIBnsercs nu cnenyrolee npaBuio aiaredpanyeckoit oneparueit? ( [la, B [1 Z) a*B = aB. Eciu na, To
KaKUMHU M3 CBOMCTB (aCCOLIMATUBHOCTb, KOMMYTaTHUBHOCTh, HAJMYM€ HEUTPAJIbHBIX, CUMMETPHYECKHX
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AJIEMEHTOB) 9Ta onepanus oonamaer?

BAPUAHTBI OTBETOB:

1) acconMaTUBHOCTS; 2); KOMMYTaTUBHOCTb, 3); HaJIMYME HEUTPAJIBHOTO 3JIEMEHTa; 4) HaJIu4due
CUMMETPUYECKHX 3JIEMEHTOB; 5) olepanus He ABISETCs alre0pandecKoi.

2. BoiOpaTh rpymnnsl cpeau NpeasioKeHHbIX anreop:

A)OT, 00, tneT= {f(x)= al x2+a2x+a3 [Jai [1Z 10i0 3}, onepauus [] - oObgHOE
CJI0)KEHHE MHOTOYJICHOB;

B)OM, [0 [, rnie M= { (a,B) [ a,B [I N }, a onepanus [] onpeseneHa Tax:

(U (al,Bl), (a2,82) [0 M) (al,Bl) [J (a2,82) = (ala2, B1B2);

C)UZ #,rne(Ua,B[JZ) a#B=as;

D)OS, 00, rneS={a+ B\/§ [Ja,B [1 N }, aonepanus [] onpeneneHa Tak:

(0O0,008) 000 - o0bluHOE YMHOKEHHE.

BAPUAHTBI OTBETOB:

1)B;2)C;3)A;4)D.

3. Haiigute HanOoapIIMi 00IMI nenuTenb d nenslx uyncen a = 1224, b =1610.

BAPUAHTBI OTBETOB:

1) 3; 2) 2; 3) 1; 4) 12.4. Vkazarp [JeHCTBUTECIbHYI0 4YacTb KOMIUIEKCHOTO 4YHCIa

(+20)°-(3-2)° 1
2-i G-i)?

BAPUAHTBI OTBETOB:
-38 38 7 13

l)T;Z)?;3)§;4)€-

3-J27i TS
paBeH

5. ApryMeHT KOMIUIEKCHOTO 4nCia (
BAPUAHTBI OTBETOB:

S Tr oz br
1) 6 ;2) 6 :;3)6;4) 6 .

@+ N (3+1)
6. Beramermrs: (3—1)  (5-1) .

2

7. Pemuthb kBaspatHoe ypaBHeHue 2Z° - Z + 5 =0 B none R, B nmone C. Caenars npoBepKy.

8. SBnsercsa nu cnemyroiiee npaBwio anreOpamdeckor omepanmeit? Eciam ga, To  KakMMH M3 CBOMCTB

( acconuaruBHOCTh, KOMMYTaTUBHOCTb, HAJIMUKE HEUTPAIbHBIX, CHMMETPUUYECKHUX AJIEMEHTOB ) 3Ta ONepanus
2,2 . . N

obmamaet? (I m,n JN) m[ln= m“ Sdsnsgercs Iy rpymnmoi JaHHOE MHOKECTBO C JaHHOHN Orepariei?

TEMA S.

3aganuda:

a C

0 b

1. ITokasate, uto  <{ ( J |a, bl0Z, c[12Z },+, [1> - koabio. MMerotcst i B Hem penutenn 07
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1. SIBnsileTcs UM TOMKOJIBIIOM KOJIbIIa MHOTOWICHOB N-Mi CTENEHW C JACHUCTBUTEIBHBIMH Kod(duImeHTaMu
MHOKECTBO MHOTOYJICHOB N-ii CTENEeHHU C IeTIbIMU Kod(duunenTamu?

3. SBnsiercs nm mosiem kosbiro  <{(a, b)|a,b[IR},+,(1>, rne omepaiuu omnpenesacHbl CACAYIOUMM 00pa3oM:
(Da,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)I(c,d) = (ac, bd) ?

4. Jloxa3ark, 4TO J1I000€ YHCIOBOE 10JIe OYIeT ABIATHCS BEKTOPHBIM MPOCTPAHCTBOM HaJl CAMHM COOOM.

4. SIBnsercs U BEKTOPHBIM IIPOCTPAHCTBOM HaJl IOJIEM pallMOHAJIbHBIX YHCEIL:

a). MHOYKECTBO YHCell Bujga a+b \/§ , rae a,b [ uenble yucna;
0). MHOJKECTBO uncel Buaa atb v 2 , rae a,b [J pannoHanbHbIE YUCIa;
B). MHOXKECTBO 4HCEN BUaa atb \/g , re a,b [ neficTBUTENbHBIE YUCIA;

I'). MHOXKECTBO 4Kcell Buga at+b Vv 7 , Tre a,b [ komIuiekcHble yncna?

6. SBnsercs M MOANPOCTPAHCTBOM JIMHEHHOIO MPOCTPAHCTBA KBAJAPATHBIX MAaTpull 2-T0 MOpsJKa C
JNEHCTBUTEIBbHBIMU YJIEMEHTAMMU:

a). MHOKECTBO KBa/IPATHBIX MaTpPHUIl 2-TO MOPAIKA C LIETBIMU JIEMEHTAMU;
0). MHO)XECTBO KBaJ[PATHBIX MATPHIl 2-TO MOPSIKA C pAlIMOHAILHBIMHU JIEMEHTAMM;
B). MHO)KECTBO KBaJ[paTHBIX MATPHI] 2-TO MOPsIIKA C ACHCTBUTEIHHBIMU dIIEMEHTaAMU?

7. Haiitu pa3MepHOCTh M KaKOoW-HUOYIbh 0a3uc cienyromux noanpocrpancts U BekTopHOro mpocrpancTea V
KBaJJpaTHBIX MATPHII 2-TO MOPSIKA C ACHCTBUTESILHBIMU JIEMEHTaMU HaJl ojieM R:

4 & a 0
a
a) MaTpuIl BUJa 2 3.3 ail'R; 0) marpwuil Buia 00 ., alR;
0 & a &
a, a, 0
B) MaTpHIl BUAQ aj[JR; r) marpur Buma ,  alUR;

a o0 a a,

—d
1) MaTpHIl BUJIa a , al1R; e) marpur Buga 2 & , aillR.

8. Jlansl nBa 6a3uca. 3amucarbh MaTpUILly MEpexoaa OT EPBOro 0aszrca KO BTOPOMY:

a) 6azuc [, [y, (3, 14 m Gasuc [y, [13, [14, [J1 B mpocTpaHCTBE R4;
0) 6azuc [y, [y, [z, (s, s m Gasuc [s, [lg, [13, [z, [J1 B mpocTpaHCTBE R®.

9. Hanwl nBa 6a3uca. 3amucarh MaTPUILy MEepexoaa OT MEepBOro 0azuca KO BTOPOMY U MAaTpuyHyio (Gopmyy,
CBSI3BIBAIONIYIO 00a Oa3uca:
a) Oasuc (11, [y, O3, 04 1 6azuc ;=204 - 20, -303 + 604,

(o =-01 + 30, -303 + 3[4,

Oz =701+ 50, +203 -4,

(a=201+ Op + + Ua,
6) Oasuc [1q, [y, O3z, 4 u 0azuc Oy=-01-120, - 303+ 64,

O,= 301 -90, -303+ 304,
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Os= 40, + 505 +203 -2y,
O4=-204+100, - 303 + Hy4;

10 B enunuwynOM Oasmce maHbl BeKTOpHI [11, [z, [J3 m []. [loka3arh, 4To cuctema BEeKTOpoB [, [p, [
oOpasyet 0a3uc npoctpancTsa. HaliTu koopauHarel BekTopa [ B HOBOM 0Oa3uce:

a) [y= ( 27 1,-1), Oo= ('31 21-1)! Os= B) D]_:(Z, 21 2 )1 D2:(21 0’ 2 ), D3:('3,

(1,1,1), 035 4). 2,2). [1=(6,-2, 3).
6) D1:( 37 2! 1)1 DZZ( 11 2! l)’ D3: (' F) Dl: ( 1’ O,-7), DZZ ( 21 11'3)’ DSZ (41
1,1,-1). = (3,5,-7): 2,-1): =(3,1,5).

11. Jnsa cnenyoomux cucteM HailTu paHr R, obmiee pemieHue, pa3MepHOCTh M 0as3uc mpocTpaHcTBa L
penreHnii (GyHIaMEHTAIBHYIO CUCTEMY PEIICHHUH ), a TaK)Ke caMo MPOCTpaHCTBO L pemennii: 7x; [ 4x; + 9x3
+2x4 + 2x5 =0,

5x1 + 8o + 7x3 [ 4x4 + 2x5 = 0,

3x1 O 8%y + 5x3 +4x4 + 2x5 =0,

Tx1 02Xy +2x3+ X4 [0 5x5=0;

12. HaiiTi MaTpuily JHHEHHOTO OmepaTopa, MepeBoAsIIero equHudHbIi 6asuc (13 = (1,0,0), (1, =(0,1,0),
U3=1(0,0, 1) B cucremy BekTopoB [11, [y, [13, 3alaHHBIX B EAMHUYHOM Oa3uce:

a)l[11=(2,-3,1), 0) (1 =(5,-4,3), B) [11=(3,1,13),
O=(-1,7,-3), Op=(-2,-7,3), 0,=(1,8,-3),
D3:(2, -1, 8), D3:(2, 10, 8), 53:(3, 11, -8)

13. Haiitu panr r u nedexr d nureiinoro oneparopa f Bekroproro mpocrpanctsa R®, 3axannoro s 1060ro
Bektopa [ = (X1, X2, X3 ) [ R® cienyrouum o6pasom:

a) f(11) = (x1- X2, X2 - X3, X3~ X1 );

6) f(0) = (x3- X2, X1, X1+ X2);

B) f([1) = ( x2 + X3, 2X1 + X3, 3X1 - X + X3);

r) f(0) = (2x1 + 2x2, X2, X3 - X1);

14. Omneparop [ B 6a3uce aj,a; umeer marpuiy A. Oneparop [] B 6asuce Bj, B umeer Marpuily B. Haiitu
marpuity C oneparopa f B 6asuce aj, a: a)a; = (2, -3),a,=(1,-2); B1=(2,-1),8,=(1, -1);

(¥ 2) 1 1)
A= 4 2, B= 1 1, f=0+20;

0)ar=(1,1),a=(2,1); B1=(1,2),B2=(3,5);

o o
A= -14 7 B= 2 1 , f=0+30;

B)a;=(1,1),a=(1,2); B1=(-1,0),8,=(2,-1);

s 3 ;)
a-\13J B-\2 1J ¢=1000+0;

ra;=(-1,0),a=(1,1); B1=(3,1),B,=(2,1);
2 3 -1 2

4 5 9 1

A= B= . f=-20+00
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15. BbISICHUTD, MOXKHO JIM JAaHHYIO MaTpUIly JUHEHMHOr0 omneparopa MPUBECTH K IWAaroHAIbHOMY BUAY MyTEM
nepexofa K HoBoMy Oasucy. Ecim MOXHO, TO HaWTH 3TOT 0a3uc M JOuaroHaidbHylo Marpuily. Crenarb
IIPOBEPKY.

3 4 -3 0 4 -5 0 4 -3
3 4 -1 0 4 7 0 4 -1
g3 3 1) o1 1 -1 G833 1)

1 kypc, 2 cemecTp

TEMA 6,7

1. Paznenute MmHorownen f(X) Ha mHorownen Q(X) pasHbiMH croco0amu: 1) «yrojkom», 2) METOIOM
HeomnpeaenéHubix kodhduimentos, 3) mo cxeme l'opuepa ( eciu BosmokHo)  f(X)= X + x*+3-2x% + 2x + 3,
g(X)=x -2. Cpnenarb IpOBEPKY.

2. Tlpu kakux @ u b mmorowren f(x) = x® 0 4x° + 3x* + 2x* + ax? + bx [J 4 umeer uncio 2 KOpHEM He
HIDKE BTOPOi KpaTHOCTH?

3. Hpu nomowy anropurma Esximaa Haiitn HOJI muorowrenos f(x)= x* - 6x° + 8x% + 3x - 12, g(x)= X*- 4x?
+ 2X - 8 W BBIPA3HTh €ro JIMHEHHO Yepe3 3TH MHOrowIeHbl. CIenaTsh mpoBEpKY.

4. Boipasurs HOJI muorowtenos f(x)= x* - 6x3 + 8x? + 3x - 12, g(x)= x*- 4x%+ 2x — 8 nuHeiiHo yepe3 ot
MHOrowieHsl. Cesnarh MpoBEpKYy.

5. Haiitu HOK muorouwnenos f(x)= x°>- 4x? + 2x — 8, g(x)= x*- 6x° + 8x* + 3x - 12 3nas ux HOJI (3amanue
1). .. Caenars mpoBEpKY.

6. IpencraButs Muorowiensr f(X)= (X*+x)(x*-2x-3)(x+1), g(x) = (x>-27)(x*-4x+3) Hax R. B KaHOHHYECKOI
dopme u Havitn ux HOJT d(X) u HOK m(x).

2 Kypc, 3 cemecTp
TEMA 8,9

3aganus:

1. Pemute MmeTogom Kapaano B 1osie KOMIUIEKCHBIX YHCENT YPAaBHEHUS:
x®—15x* +72x-108=0. x*—6x"—-3x+148=0.

2. Pemnths Metogom Deppapu B 1oJie KOMILIEKCHBIX YHCET YPaBHEHHS
x*—4x* +10x* —20x+25=0.
x*—8x*+21x* - 20x+5=0.

3. HaifTn paumoHanbHble KopHU MHOToweHoB | (X) = 12x* +32%° +23x° +15x+18
f(x)=x"=7x* -12x* +6x+36

4. Jlokaxure pu IIOMOIIU KpUTEpUS OW3eHIITelHA ~ HENPUBOAUMOCTH MHOTI'OWIEHOB
U5 4 3 2 U5 3 2
f(x) =x"—-8x" +14x™ —28Xx" —2x—26 ’ f(X) =% =7%x"-12X"+6X+36 yan monem palHOHANBHBIX Hcel Q.

5. HaiiTu MHOTOUJIEH ¢ JeWCTBUTENbHBIMU KO3(p(pULIMEeHTaMu, KOPHSIMH KOTOPOTO SIBIISIOTCS yucna: 1, -2, 1,
1-2i, 3i.
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6.. HaliTu MHOTOWIEH ¢ JCHCTBUTEIBHBIMU KOA(h(dUIIMEHTaAMU, KOPHSIMH KOTOPOTO SIBJISIFOTCS ducia: -1, -
2+3i, 1+i.

T 4 3 2
7. Pasnoxute muorowten | (X)=20X"+22X" —102X" +41x" +13x-6 NPOU3BENEHUE HEIPUBOAUMBIX
MHOXXHTEIICH HaJ| KoiblioM Z u Haja nojasmu Q, R, C.

Ay 4 3 2 .
8. Pasnoxuts mMaorowien | (X) =3X +5X"—17x"-31x"+4 3 NpOM3BEECHNE HENPUBOAUMBIX MHOKHTENIEH
HaJ koiblioM Z u Hag noisimu Q, R, C.

9.Y6eauThbcs, YTO CIEAYIOIIUNA MHOTOWIEH — CHMMETPHYECKHMM, M YTO OH BEPHO BBIpAXKEH Yepes3
AIIEMEHTApHBIE CHMMETPUICCKUE MHOTOWICHBL: (X1 + xz)2 (X2 + X3)2 (X3 + x1)2 = 0,20,% — 20, 0,03+ 032

10..Y6eautncsi, 4TO CHEAYIOIIMA MHOTOWIEH — CI/IMMeT3queCKHﬁ, U YTO OH BEPHO BBIPAXKEH Yepe3
dJIEMEHTapHbIE CUMMETPUYCCKHE MHOT'OWICHBI: X13X22 + X1 X32 + X12X23 + X12X33+ X23X32 + X22X33 = D1D22 —
201°0s— Uz,

IIpumepsl 3agaHNii AJIS1 TEKYLIET0 KOHTPOJISI (KOHTPOJIbHbIE .pado0ThI).

1 kypc, 1 cemectp.

TEMBI 1-3.
3aganus:

. T _2 -1, ,_1 -3, ~_6 5
1. Berauciuts (A - C + 3B)" mast A (1 4),3 (1 —8)’C (1 _1)-

2. Haiftu k03¢ GUIMEHT NpH X B pa3IoKeHUH ONperenuTenei

7 3 -1 x 3
6 2 -3 4 1
1 1 3 0 2
4 -1 X 2
3 3 1 21

3. Pemuts MeTonoM I'aycca cucTeMbl IMHENHBIX YpaBHEHUI:
X1+ X2+3X3 l 2X4 + X5 = 5,
3x1+3x+5%x3 [J4x4 +3x5 = 5,
X1 + Xo+ 7X3 l 4X4 + Xg :15,
2x1t+ 2xo+2x3 [13x4 +3x5 = 6. Cnenarb NpoOBEPKY.

4. Pemuth cucTeMy JIMHEWHBIX ypaBHEHUH AByMs crocobamu( Meron Kpamepa m  Marpudsblii croco0
pellieHns ypaBHEHUH):
3x; O x +7x3=1,
X1 ] 5X3 =0 7,
X1 *tXx3 1+2x3= [Jl.Cuaenars npoBepKy.

1 kypc, 2 cemecTp.

TEMBI 4.5.
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3ananuga:

1. IIpu nomonm Anropurma EBkinaa Haviaute HaunOonbmmMid o0umwmid aenutens d menbix uucen a = 783, b =
1015 u ero nuHeitHOE BbIpaKEeHUE YEPE3 ITH YHCIIA.

2. HaiimuTe KaHOHMYECKOE IMpEACTaBICHHE HENbiXx yrcend a = 783 u b = 1015 u ux HauGonpmwii 0OIIHiA
nenutenb d ¥ HauMeHblee odIIee KpaTHoe M.

3. SBnsiercs Jn cneayromiee MpaBuUiio anreOpandeckoit oneparueii Ha MaokecTBe N? Ecnu na, To kakumu u3
CBOMCTB ( aCCOLIMAaTUBHOCTb, KOMMYTAaTUBHOCTb, HAaJM4YKUE HEHTPAJIbHBIX, CAMMETPUYECKUX DJIEMEHTOB ) 3Ta
omepanus obonmamaer? ( L1, [0 OO N) [0 0 0= [J. SBuseTcs Ju IrPYyIIoi JaHHOE MHOXKECTBO C JTaHHON
ornepanuen?

(1+2i)° - (3-2i)? N 1 (5+1) N (3+3i)
4. BEIYUCINTD: 2—i (5—i)2 ., (3-1) (5—i)2 .

5. PemnTh KBaJpaTHOE ypaBHeHne Z° - Z + 5 = 0 B mone R, B moe C. Cienars mpoBepKy.

6. BeruucianTb, UCMOIB3ys TPUTOHOMETPHUUECKYIO (OPMY KOMIUJIEKCHBIX YHCEN:

(S—in

55
=5i ] "
OtBer parb B anreOpamdeckoir (opme.

4 _ o
6. YpaBHeHue X =-81 pemuTh B MoJie KOMIUIEKCHBIX uucen. Crenars IpoBepKy (AJs ABYX 3HAYCHH).

1 xype, 2 cemecTp.
TEMMBI 6,7.
3ananus:

1. Pasmenuth muorowreH f(X) Ha mHOrOowieH Q(X) pasHbIMH crocoOamu: 1) «yroiakom», 2) METOIOM
HeomnpenenEHHbIX K03pGUIIUEHTOB, 3) 1o cxeMe [opHepa ( eciu BO3MOXKHO).
f(x)= x° + x*+ x3- 2x% + 2x + 3, g(x)= x*+ 4x® + 8x* + 8x + 3. Cienarb POBEPKY.

2. OnpenenuTh MOKa3areib KPaTHOCTH KOPHS Xg = 2 MHorouwieHa f(x) = x° [ 6x° + 15x* [ 2253+ 21x% [ 12x
+4.

3. Ilpu momomm amroputva Eskimmma Haittn HOJ| muorowmenoB f(X)=x*+ 2x* +3x+4x%+8x+12,
g(x)=3x*+5x3+12x+. Cuenars MIPOBEPKY.

4. Beipasuts HOJI muorowrenos f(X)=x>+ 2x* +3C+HAX+8X+12, g(X)=3x*+5x°+12x+20 nmHeiiHO qyepes 3TU
MHoOrouwiIeHbl. Caenarh MpOBEPKY.

5. Haiitt HOK wmmorowrenoB f(X)= 3x*+5x°+12x+20, g(x)= x°+ 2x* +3x*+4x*+8x+12, 3mas ux HOJI
(3amanue 1). Cnenarb nNpoBEpPKyY

6. ITlpencraButh mHOrowieHsl f(X)= OP+4) (-4) (X-3x+2)(x+1),  g(X)= (C-4x)(x°+2x+1)(x-2) Hax R B
kaHoHH4eckoi opme u Haiitn ux HOJL d(x) 1 HOK m(Xx).
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7. SBnsercs nAM MOATrPYIIION AAJAWTUBHOM TPYNIbl JEHCTBUTENIBHBIX MATpHl] 2-TO MOpPSAJKAa MHOXXECTBO

x 0
y 0

MaTpul Buaa C LICJIbIMU 3JIeMEeHTaMu?

QEH

3 3
8. M30aBUThCS OT HMPPAMOHAIBHOCTH B 3HAMEHATeNe Ipoou ~Y2+34+3 , NPUMEHUB  METOJ,
WCTIOJIb30BAHHBIN MPH JI0KA3aTEIBCTBE COOTBETCTBYIOIIEH TEOPEMBI.

a -3b
9. lokaxkute nzomopdusm koaen Ky = [ {a+s[13|a,b1Z},+, (1> u K, = 0O b a | ablz}+,
1>,
2 Kkypec, 3 cemecTp.
TEMBI 8.9.
3aganusn:

4 3 2
1. Pemuts Metonom ®eppapi B Mojie KOMILIEKCHBIX 4ices ypaBHenne X +X° —9x° +2=0.

3 2
2. Pemnts MeTonom Kapiano B nose KOMILIEKCHBIX uncen ypaBHenue 2X° +3x°—3x-9=0,

3. HaiiTi paloHanbHble KOpHU MHOrowiena | (X) = 24x" — 42X’ —T7x* +56x +60

4. Jlokaxxute npu MTOMOIIIH KpUTEpUs Di3eHITeitHa HEMPUBOAUMOCTh MHOTOYJICHA

f(x) =6x° +5x* —10x® +25x° + 75+ 35 HaJI TI0JIEM pallMOHANBHBIX urcen Q.

5. HaiiTi MHOTOWICH C JIeHCTBUTEIBHBIMU KOA(UIIEHTaMU, KOPHSIMU KOTOPOTO SIBISIOTCS Yucia: 2, -7, 1+i,
I.

6 5 4 3 2
6. Pasnoskuts mMuorowren | (X) =4X" —20X" +9x" +75X" —94x" +20x-24 g pouspenenne HelPUBOAMMBIX
MHOXKHTEIIeH Haa KoabloM Z v Hag noismu Q, R, C.

7.Y0enuTbcs, UYTO CIENYHOIIUH MHOTOWIEH — CHMMETPUYECKH, M 4YTO OH BEPHO BBIPAXKEH uepes3
3IIEMEHTAPHbBIC CUMMETPUYECKHE MHOTOWICHBI: (X1 + X2 — X3) (X2 + X3 — X1) (X3 + X1 — Xp) = — [1° +
40,0,— 80s.

IIpumepHBIe BOIPOCHI K IK3aMeHaM (KOHTPOJIb 110 JMCIUILIHHE 32 CEMECTP).

1 cemecTp.
Bonpocsr:
1. Marpuuel Hag nonem. Onepanus ciaoxeHus MaTpull. CBOMCTBA ONEPALUN CIIOKEHUS.
1. YMHOXEHNE MaTpHUILl Ha AEUCTBUTEIbHOE YKci0. CBONCTBA 3TOM OIEpaLHH.
2. YMmHoxkeHnne Marpun. CBoicTBa 93TOM  omepauuu  (acCOUMATUBHOCTh, HEKOMMYTAaTHBHOCTb,

HEUTpaNbHbIN 21eMeHT). OOpaTHbIe MaTPHULIBI.
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TpancnonupoBanue MaTpull, TPAaHCIIOHUPOBAHUE TMPOU3BEACHUS MATPULL.

KBanparubie matpunbl. Enqunananas marpuna. OOparHbeie 1 00paTUMbIe MaTPHIIBL.

Onpenenurenb KBaapaTHOU MaTpuilsl. Onpeaenurens 2,3 nopsaakoB. OnpenenuTens N-ro nopsiaka.
Anrebpandeckre JOMOJTHEHUS U MUHOPBI 3JIEMEHTA OMPEAeTUTEINS.

Teopema 0 pa3iioKeHHH OTIPENENUTEINS IO HIIEMEHTaM CTPOKH (CTONIOMA).

CroiictBa ompenenurens. HeoOxonumple U AOCTaTOYHBIE YCIOBUS PABEHCTBA HYIIO ONPEIEIUTEIS.
OHpe,I[eJ'II/ITeJ'II) TPEYroJLHOTO BHJIA.

N OAW®

9. Brruncnenne oOpaTHON MaTPUIThI IPH MTOMOIIH alTeOpandeCcKuX JOMOTHEHHH.

10.  Ipocreiimue MaTpuuHble ypaBHEHHS, HX PEIICHHUE.

11.  Cucremsl nuneitnbix ypasuenuii (CJIY). Pemenus CJIY. Paaocunsasie CITY.

12. Onunoponubie n HeogHopoaubie CJIIY, cBOMCTBa UX PELLICHUI.

13.  Dnemenrapusie npeodpazobanus CJIY. Pasnocunsrocts CJIY Ipu 31eMeHTapHBIX IPeoOpa3oBaHUsX.
14.  Dnemenrapubie npeoOpa3oBaHUs MATPUIL.

15.  Crynenuyarsle cucremsl nuHelHbIX ypaBHeHuil. IIpusenenue CJIY K cTyneHYaToMy BHLY.

16. Marpunpl, coorserctBytomme CJIY. Dnementaphble mpeoOpasoBanus Marpui. CTynmeHdarbie
Marpuupl. Panr marpuust. Panr CJIIV.

17. Teopema o uncie peleHuii cuCTeM IMHERHBIX ypaBHEHH. MeTton ['aycca pelenus cucTeM JIMHERHBIX
ypaBHeHUH. O0111Ee 1 YaCTHBIE PELIECHUS] CUCTEM JIMHEUHBIX YPaBHEHUH.

18.  3anuck u pemenue cucteMsl N TMHEHHBIX ypaBHEHHUIA ¢ N HEU3BECTHBHIMM B MATPUYHOHN (opMe.
19. IIpasuno Kpamepa pemienns cucteMsl N TMHEHHBIX yPABHEHUI ¢ N HEM3BECTHBIMM.

1. AnreOpandeckasi omnepamuss Ha MHOXeCTBe, mnpumepbl. CBolicTBa OWHApHOW anredpanvecKkoi
OIlEpaLAH.

1. I'pynna. ITpumepst rpynmn. [Ipocreiinme cBONCTBA IPpyIIIbI.

2. Konsuo. [Tpumeps! kosen. I[Ipocreiimme cBoiicTBa KOJIbLia.

3. [Tone. IIpumepsl nonei. Ero nmpocreiimme cBOKWCTBA.

4, IToarpynma. Heo6xonuMoe U 10CTaTOYHOE YCIOBUE TOTO, YTOOBI HEKOTOPOE MOAMHOXKECTBO T'PYIIIBI
SIBIISIOCH €€ TOJITPYIION.

5. [Toakonpro. Heobxoanmoe U J0CTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOAMHOXECTBO KOJbIla
SIBIISIIOCH €70 MOJIKOJIBIIOM.

6. [Tonnone. HeobxonnMoe M J0CTaTOYHOE YCIOBUE TOrO, YTOOBI HEKOTOPOE IOJAMHOXKECTBO IO
SIBJISUIOCH €0 MOJIIIOJIEM.

7. Komnbo nensix yucenn.

8. [Tose KOMIUIEKCHBIX YUCEJT KaK pacIIupeHHe Mo JeHCTBUTENbHBIX YUCET.

9. Pasznuunbie GOpMbI KOMITIEKCHBIX YHUCET, ONIEPALUU C HUMH.

10.  Kopuu u3 KoMmiekcHbIX 9ncest. KopHu N-if cTeNnenn u3 eIMHMIIbL.

20.  Apudmernueckoe BEKTOPHOE IIPOCTPAHCTBO.

21. KoHeyHOMEpHOE BEKTOPHOE IIPOCTPAHCTBO HAJ IPOU3BOILHBIM IOJIEM, €r0 MpPOCTEHIe CBONWCTBA,
TIIPUMEDBL.

22.  Ba3uc ¥ pa3MEpHOCTh KOHEYHOMEPHOTO BEKTOPHOTO MPOCTPAHCTBA.

23. Marpuna nepexoza ot 6asuca k 6a3ucy.

24.  Css3b MeXJIy KOOPJAMHATHBIMU CTPOKAMHM BEKTOPA B Pa3JIMYHBIX 6a3Hcax.

25.  Jluneiinoe oToOpa)keHHe BEKTOPHBIX MPOCTPAHCTB, €T0 CBOMCTBA.

26.  TIpeoGpasoBaHHE KOOPIHMHAT.

27. Marpuua nepexoja oT OJHOTo 6a3rca BEKTOPHOTO MPOCTPAHCTBA K IPYTOMY.

28.  JluHeiiHblii omepaTop B BEKTOPHOM NPOCTPAHCTBE M €r0 MATPUIA, U3MEHEHHE €€ IpHU IIEpexole K
Ipyromy 0asucy.

29.  Omnepanuu Hajl TMHEHHBIMH ONIEPATOPAMH.

21



30.
31.
32.
33.
34.

Jluneiinas anreOpa HaJ MOJIEM.

O06pa3 u aapo, panr 1 Ae(eKT JMHEHHOTo oneparopa.

CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Oreparopa.
XapakTepucTHUECKOe ypaBHEHUE JIMHEHHOTO oneparopa.

[IpuBeneHne MaTpuibpl IMHEMHOTO Olleparopa K AMaroHaJbHOMY BHUY.

2 cemecTp.

Bomnpochr:

1. Kosb110 MHOTOUJIEHOB OT OTHOM IIEPEMEHHOM HaJl ITOJIEM JIEHCTBUTEIIBHBIX YNCEIL.

2. J1enMMOoCTh B KOJIbLIE MHOTOYJIEHOB OT OIHOM NIEPEMEHHOM HaJl MOJIEM JI€UCTBUTENIbHBIX YHUCEIL.

3. TeopeMa 0 JelleHUU C OCTAaTKOM B KOJIbLIE MHOTOWJIEHOB OT OAHOM IEPEMEHHOH HaJ MOoJeM
JNEUCTBUTEIIbHBIX YUCET.

4. JleneHne MHOrO4JIeHa Ha IBYWIEH X-a U KOPHU MHOTOUJIEHA.

5 Teopema besy. Kparasie kopau. Hanbosnbiiee BO3MOXHOE YHMCI0 KOPHEH MHOTOUWICHA.

6. HauGonpimmii 001wl 1enuTeTs MHOTOWICHOB Ha mosieM. AnroputM EBkimpa.

7 JluneitHoe BeIpakeHHE HAaUOObBIIIEro O0IIEeTo ASTUTENI MHOTOWICHOB Ha/l TOJIEM

8 Haumensiiee o6mee kparnoe muorouseHoB. Cesizp HOJl u HOK.

9. HenpuBonumbie W nOpuBOAUMBIE HAJ MOJIEM JEHCTBUTEIBHBIX YHCEI MHOTOWIEHBI, HX
CBOMCTBA.

10. Pasnoxenne  MHOrowieHa B NpPOU3BEACHUE MHOTOYJIEHOB, HENPHUBOJUMBIX HAJl JAaHHBIM
oJieM

11. Kanonmnueckas popma 3anucu muorowsienoB. HOJl u HOK B kanonu4eckoii ¢popme.

12. Pacimmmpenus noneil. CTpoeHHEe NPOCTOrO pacUIMpeHus Mojs. MHUHMMaIbHBII MHOIOUYIEH
anredpanvecKoro HaJl ojeM dJIeMEHTa.

13. Ctpoenue mpocToro anredpandeckoro paciupeHus mossl.

3 cemecTp.

Bomnpocsr:

N =

NoOokw

8.
9.

MHorowieHsI OT N NEPEMECHHBIX U JlGﬁCTBHSI Haa HUMMU. CreneHp MHOTOWIEHA OT N NEPEMCHHBIX.

Konpio MHOrowieHoB OT N mMepeMEeHHBIX HaJ O00JacThl0 IEJIOCTHOCTU. Jlekcukorpaduueckoe
YHOPSAJOYEHUE 4YJIEHOB MHOTOYI€Ha OT N TMEepEeMEHHbIX. BpICIIMI 4jieH MpOU3BENEHUS JIByX
MHOTOYJICHOB.

.CumMeTrpuyeckre MHOrowIeHbl. CBOMCTBA BBICHIETO WIEHA CHMMETPUUYECKOIO MHOTOUJIEHA
OcHoBHas TeopemMa 0 CHMMETPUYECKUX MHOTOWIECHAX U CJIEJICTBHE U3 HEE.

MHorousieHbI OT OJTHOM MEPEMEHHON HaJ| TI0JIeM KOMIUIEKCHBIX uncesl. OCHOBHAs Teopema aJireophl.
Anrebpandeckasi 3aMKHYTOCTb ToJiel. AnreOpanueckas 3aMKHYTOCTbD MOJISI KOMIUIEKCHBIX YHCETT.

Paznoxenne MHOrowsieHa HaJ TOJE€M KOMIUIEKCHBIX YHCENl B MPOU3BEICHUE HEMPUBOJUMBIX
MHOXXUTEIEN

Pemienue ypaBHCHI/Iﬁ TpCTLCﬁ CTCIICHHU Hal II0JICM KOMIIJICKCHBIX YHUCCII .
Pemienue ypaBHCHI/Iﬁ quBCpTOﬁ CTCIICHU Hal IIOJIEM KOMIIJICKCHBIX YHCECII

10.Kopru MHOrOwIeHa Hajx mONEM JAeHCTBUTENBHBIX uHceNl. CONpSKEHHOCTh MHHMBIX KOpPHEH

MHOTOWIEHA C ACUCTBUTEIBHBIMH KO PHUITEeHTaMU.

11.Pa3HO)KeHI/IC MHOIOYJIEHa HaJ MOJeM ACHCTBUTEIBHBIX YHCEN B MMPOU3BCACHUC HCIIPUBOANMBIX

MHOXUTEIIEN.

12.1lenbie u panroHaIbHbIE KOPHH MHOTOWIEHA € HENBIMH KO3(QPUIIMEHTAMH.
13.Heo6xonuMblii NpU3HAK PalMOHAIEHOTO KOPHS MHOTOYIEHA C LEIBIMH KOd(P(HUIHEHTaMHY.
14 Kpurepuii HenpHBOANMOCTH MHOTOYJIEHOB HAJI ITOJIEM PAMOHAIBHBIX Yncen (Di3eHIuTelHa).
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15.TonsiTie pa3pemMMOCTH ypaBHEHHS B pajuKanax. YCJIOBHS Pa3pelIMMOCTH yPaBHEHHS TpEThei
CTETICHH B KBQJIPATHBIX paJIlKaax.

16.TIpumepsl reomMeTpuUECcKUX 3a[ad, CBONAINMXCA K YPABHEHHAM, HEPa3pEIlMMbIM B KBaJApaTHBIX
paaukaiax.

IIpumepbl NpaKTHYECKUX 3aJaHUM JJI51 KOHTPOJISA 3HAHUH HA CeMeCTPOBOM JK3aMeHe.

1 cemecTtp.
TEMBI 1-3.
3aganusa:
3 1 -1 2 2 3
2 2 1 1 -10
1 0 1
1. Beruucauts cymmy (A+B)C , rne A = 111 B= 121 ,C=(1 1 1)

: 1 0 1.
3 1 -1 31 -1
2. Beruncnuts npousBegenue Matpunl (2 2 1 )u (2 2 1 ), 1 HA0O6OpOT.

11 1 1 1 1
1 -4 -3 2 2 3
3. Ilepemuoxxuts Matpunel (1 —5 —-3)m (1 —1 0), 1 HAOOOPOT.

1 6 4 -1 2 1
31

4. BbruucnuTh npousBeneHue Matpulsl (2 2 1 ) Ha TPAaHCIIOHUPOBAHHYIO €, U HAOOOPOT.

1 1 1
3 1 -1 31 -1

5. Tlokazate, uto (A1 B)'=B" OAT,ecru(2 2 1)m (2 2 1).
1 1 1 1 1 1
3 -1 7
2 0 -
1 2 .
6. I MaTpuIlsl HaiiTu oOpaTtHyto Marpuily. Caenarb IpoOBEpKY.
3 -1 7 3 4 2
7. Pemnts ypaBuenne XA =B, rme A=(-2 0 -=5),B=(-1 -1 2).Cnenars npoBepKy.
1 1 2 1 2 1
2 4 -1 1 0 1
8. Pemmte Marpuunoe ypaBHerne A[JX =B,ecmA=(1 0 1),B=(1 1 1).Cuenars mpoBepky.
11 0 1 0 1
9. Haiitu nByms pazubiMu crioco0aMu K0O3GOUITMEHT MPHU X B PA3JI0KEHUHU OTPEICTUTEIS .10. Beruucnuts
2 0 -1 1 3
0 2 -3 41
1 1 3 0 2
4 -1 0 0 2
3 3 1 21
OIpeaeNuTeNhb

11. Pemuts meToniom ["aycca cucremy NMMHEMHBIX ypaBHEHUNA. Caenarh TPOBEPKY.

X1+ 2% [ X3+ 3x4 +4x5 =1,
2x1 0 Xo +3x3+2x4 [0 X5 =2,
X1 H4xo +2x3 [ 5x4 +3X5 = 3,
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X1+15xo+6x3 [119%4 +9%x5 = 9.
2 cemecTp.
TEMBI 4-5.

3aganusa:
1 Tlpu nomormm Anroputma EBkinna Haiinute HauOombInuii oommii aenmurens d menbix yucen a = 1015, b =
638 1 ero JUHEMHOE BbIpaXKEHUE YEPE3 ITH YHCIIag.

2. HaiimuTe KaHOHMYECKOE MpeacTaBiIeHue meibix uuced a = 1015 u b = 638 u ux HanOONbIIMKA OOIIHIA
nenutenb d ¥ HaUMeHblee odIIee KpaTHoe M.

3. SBmsiercs M chemyrolee NpaBwiIo anredbpandeckod omeparnuei? Ecnmu ma, To KakUMH U3 CBOWCTB
( acconuaruBHOCTh, KOMMYTaTUBHOCTb, HAJIMUKE HEUTPAIbHBIX, CHMMETPUUYECKHUX JIEMEHTOB ) 3Ta ONEepaLus
obnanaer? ([a,B [1 Z) a*B=a". SIBisgeTcs v IPYNION JaHHOE MHOXKECTBO C JAHHOM onepanuei?

A+2i) -(3-2i 1

4. BEIUHUCINUTD: 2-i (5-1) '

5. Pemmmthb kBasipaTHOE ypaBHEHHE z°-z+5=0Bmnone R, B none C. Cxenarb MIPOBEPKY.

6. BBIUMCIIUTE , UCHONB3YyS TPUTOHOMETPHUCCKYID (OPMY KOMIUICKCHBIX YHCEI. OtBer Jnath B
anredbpanveckoit gopme.

4 o
7. YpaBHeHue X =-81 pemmTh B IOJ€ KOMIUIEKCHBIX uucen. Crenars NpoBepKy (AJs ABYX 3HAYEHH).

8. SIBnsieTcs aM cienyrollee MpaBuio anredpandeckoit onepanueit? ( [la, B [J Z ) a*B = a". Ecau ma, 10
KakUMU U3 CBOMCTB (acCOIMAaTUBHOCTh, KOMMYTaTWBHOCTb, HaJIM4Yhe HEUTPAJIbHBIX, CHUMMETPUYECKHX
AJIEMEHTOB) ATa oTepalus 0oaagaeT?

BAPMAHTBI OTBETOB:

1) acconuaruBHOCTB; 2); KOMMYTaTUBHOCTb;  3); HaJW4M€ HEUTpPaJbHOTO 3JeMeHTa; 4) Hanuuue
CUMMETPHUUYECKHUX IEMEHTOB; 5) onepalus He ABJseTcs alre0pandeckoi.

9. Pemnth kBaipaTHOE ypaBHEHUE 27°-7+5=08 noxe R, B mone C. Caenars MIPOBEPKY.

10. Boruncnuth, MCHONB3YsI TPUTOHOMETPUUECKYIO (OPMY KOMIUIEKCHBIX YHCEIN:

12
-3 +1i

—2-2i =
OtBer garb B anreOpamdeckoit (opme.

11. Ypaeuenne x* =225 pemmTh B 1ONE KOMIUIEKCHBIX urcel. Cenarh IPOBEpKy (JUIs ABYX 3HAUCHHIA).

21 Ipu momoru Anroput™a EBkimia HaiinuTe HanOobIuil o0 aemutens d mensix yncen a = 1015, b =
638 1 ero JIMHENHOE BBIpaKEHUE YEPE3 ITH YUCIIAS.

13. Haitnute kaHOHHWYECKOE MpeacTaBieHre meibix uncenr a = 1015 u b = 638 u ux HanbosbIINIT OOIIHIA

JACITUTECIb d u HanMeHbIIIEE 06mee KparHoe M.

2 cemecTp.

24



TEMBI 7-10.

3ananuda:

1. Pasmenuth MHorowreH f(X) Ha mHorowien Q¢(X) pasHbIMH criocoOamu: 1) «yroiakom», 2) MeETOIOM
Heonpenen€HHbIX KodhdunmreHTos, 3) o cxeme [opHepa ( eciii BO3MOXXHO)

f(x) = x40 —x + 1, g(x)= x> —x-1. Cuenars IPOBEPKY.

2. Ipu kakux ycmosusix Maorowrer f(x) = x°0 2x°0 x*0 2x3 + ax? + bx + ¢ umeer uncio 1 KopHEM TpeTbeit
KpaTHOCTHU?

3. IIpu momomu anroputma EBkinma HaiTH HauOOJbIIUi 00U menuTens MHOrowieHoB f(X)= 4% - 4x* +
5x3-4x%-x +1, g(x)=2x3 +X?+ X - | U BBIPa3sHTh €ro JMHEIHO YepPe3 ITH MHOTOWICHbI. CIeaTh IPOBEPKY.

4. Beipasuts HOJ[ muorownenos f(x)=x+ 2x* +3x>+4x*+8x+12, g(x)=3x"+5x>+12x+20 nuHeiiHo depe3 HTH
MHOrouwieHbl. C/enars mpoBepKy.

5. Haittn HOK muorowrenos f(x)= 2x> + X2+ x - 1, g(X)= 4x° - 4x* + 5x° - 4x? - x + 1 3nas ux HOJ| (3ananue
1).. Caenarb npoBepKy

6. ITpencraButs MuorowieHsl f(X)= (

X2-5x+6)(x*-2x)%(x-3)%, g(X)= (x*-2x-3)(x*+2x+3)(x>-2/2) Hax R B KaHOHMuecKoil dopme u Haiity ux HOJI
d(x) u HOK m(x).

{a Oj
7. I/ISOMOp(bHBI JIA AAAUTUBHBIC I'PYIIIIbI: a) Marpui Bujaa 0 a C palluOHAJIbHBIMHA 3JICMCHTAMMU,

a o0
0 a
0) MaTpuIl Buaa C IEJIBIMU DJIEMEHTaMu?
7.. Hansl rpynmel G; = 0 [0 30k UZ U, 0 O u Gy =0 [ 5xk OZ [, + []. M3oMopdHbI 11 OHK?

8. Smnsercs mu momem koibiio  <{(a, b)la,b[IR},+,[1>, rme oneparuu omnpeneneHsbl CISAYIOIMIUM 00pa3oM:
(Da,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)I(c,d) = (ac, bd) ?

§/§+2

3/ 3 o
9 .M30aBUTHCS OT UPPALMOHAILHOCTH B 3HAMEHATele 25 "‘3\/g -2 , IPUMEHUB METO/I, UCIIOJIb30BaHHBIN
MIPH J0Ka3aTeICTBE COOTBETCTBYIONICH TEOPEMBI.

3 cemecTp.
TEMBI 8-9.
3ananuda:

1. Pemmuth Mmetomom KapnaHo B mosie KOMITJIEKCHBIX YHCE YPaBHEHHE
X —9x? +18x—-28=0

4 3 2
2. Pemuts MetonoM ®eppapy B Mojie KOMILUIEKCHBIX YKceN ypaBHeHue X +2x° +7x" +6x+5=0.
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3. HaiiTn palmoHaibHble KOpHE MHOrowIeHa | (X) = 24%° +10x" = x* ~19x" ~5x +6

4. Jokaxure npu MOMOITU KpUTEPUS Dil3eHITeitna HEMPUBOJIUMOCTh MHOTO4YJICHA

f(x) =5x" —4x* +14x° - 28x° + 2x - 2 HaJ IOJIEM PalMOHAIBHBIX uncen Q.

5. HaiiTi MHOTOWJICH C JEHCTBUTEIBHBIMH KO (UIIMEHTAMH, KOPHSIMU KOTOPOTO SIBISIFOTCS uucha: 3, 1+1, 2.

V- 4 3 2
6. Pa3noxuTh MHOTOWICH f(x)=4x"-3x"-12x° +9x" -16x+12 IPOU3BEACHNE HEITPUBOAMMBIX
MHOXXHTEIICH HaJ| KoiblioM Z u Haja nojasmu Q, R, C.

7.V0enuThCs, YTO CIEAYIONIMA MHOTOWIEH — CHMMETPHYECKHH, M YTO OH BEPHO BBIPAXKEH Yepe3

AIIEMEHTAPHBIC CHMMETPUYECKHE MHOTOWIEHBI: (X1 + X2 + X3) (X1 + Xo+ Xg) (X1 + X3+ Xg) (X3 + X1 — Xp) =
2

U170y —01 03+ 4.

8. Pemnts MeTomom KapnaHo B nose KOMITIEKCHBIX YHCEI YPaBHEHHE
x°+9x° +18x+28=0

4 3 2
9. Pemuts MeTooM Deppapy B HoJle KOMILIEKCHBIX uKcen ypapHenue X +4x” —5x" +4x—-6=0.

10. Haiity paunoHaIbHbIe KOpHH MHOrowtena | (X) = 9x° —6x* +10x* +39X* —21x +1,

I1. Joxaxure npu IIOMOLIU KpUTEpHUS Ol3eHITeiiHa HENIPUBOJUMOCTD MHOI'OYJICHA

f(x)=x"+7x"—14x* - 7x* + 28x-35 HaJ IOJIEM PalMOHANBHBIX uucen Q.

12. HaiiTu MHOTOUJICH C JEHCTBUTENHHBIMU KO3(DPHUIIEHTAMH, KOPHSIMH KOTOPOTO SBIsIFOTCS yncna: -1-3i, 3,
-3, -1.

_ 4 3 2
13. Pa3noXuTh MHOTOUYJIEH f(X)=24x" +64x" -9x" —71x+22 4 IPOU3BENECHUE  HENPUBOIUMBIX
MHOXXHTEIIeH HaJl KoiblioM Z u Haja nojasmu Q, R, C.

14, YOenutbcsi, YTO CHAEAYIOMUNA MHOTOWIEH — CHUMMETPUYECKHH, M UYTO OH BEPHO BBIPAXKEH uepe3

3JIEMEHTAPHbBIE CHMMETPUIECKHE MHOTOWIEHBL:  (X1X2 — X3)(XoX3 — X1)(X3X1 — X2) = Dgz — 0P0,+ ARPINE)
2

+ [," — 20103 —0s.

5.4. Meroauyeckue MaTepHaJibl, ONpeesilolIue NMpoueIypbl OlleHUBAHUS 3HAHMIA, YMEHUI,
HABBLIKOB M (WJIM) ONbITA [eSATeJbHOCTH, XApPAKTePU3YWIIUX JTanbl (OPMUPOBAHUS
KOMIIeTeHIH

HToroBas olleHKa 3HAHUN, YMEHUH, CIIOCOOOB IEATEIHLHOCTH CTYACHTOB MO N3y4aeMOU AUCIUTIIINHE
coctasisier 100 6ammoB

Ha ouHoil 1 3a0uHo¥ hopmax oOydeHusI.

MakcumanbHOE KOJMYECTBO OAJITIOB, KOTOPOE MOYKHO HAaOpaTh 3a TEKYIUH KOHTPOb — /() OayioB.

3a OTBETHI Ha BOIIPOCHI YCTHOTO OMpOca 00yJaromuiicss MoxkeT HaOpaTh MakcuManbHO 30 OasioB.

3a BBITIOJTHEHUE JIOKJIA/I0B O0yJAONTUICS MOXKET HaOpaTh MakcuMaabHO 20 GayiioB.

3a BBIIOJTHEHUE MPAKTUYECKUX 3a/IaHui 00ydaromuiicss MOXKET HaOpaTh MakcuManbHO - 20 6aioB.

MaxkcumanbHasi cymMMa OayioB, KOTOpble OOydaromuiics MoKeT HaOpaTh INpH cjaade SK3aMeHa,

cocrasiuseT 30 Gamos.
Jlns cmaum SK3aMeHa HEOOXOIMMO BBITIOJHUTH BCE 3aJaHMs TEKYIIEro KOHTPOJIA. 3HAYUMBIM
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MOMCHTOM SBJIICTCA MOKA3aTCJIb U3YUCHUA MaTCpuraia JICKIIUHM ¥ BBIITOJTHECHHE 3aHaHHﬁ B YKA3aHHBIC CPOKH.

Ha

9K3aMCH BBIHOCUTCS MaTCpHall, HU3JaracMbIi B JICKIIUAX U paCCManI/IBaeMBIﬁ Ha NPAKTUYCCKUX 3aHATHAX.

IIIkana oneHUBaAHNA OTBETOB CTYAECHTOB HA JK3aMCHE

KonmuuaectBo Kpurepuu oneHrBaHuUsS
0aioB
26-30 Ecnu cTyneHT cBOOOTHO OPHEHTHPYETCS B TEOPETUYECKOM MaTepuale,

3HaeT (OPMYIUPOBKU OCHOBHBIX OIPENETICHHI, TEOPEM U CBOICTB, yMeeT
MIPUMEHATH TEOPETUUECKHUE CBEICHUS JIJIsl PEILICHUS TUIIOBBIX 3a/1a4

15-25 Eciu  cTymeHT — HEZoCTaTOYHO  CBOOOJHO ~ OPUEHTHUPYETCS B
TEOPETHYECKOM MaTepHalie, ommobaercs npu (GpopMyTUpOBAaHHH OCHOBHBIX
OTIpe/ieNIeHUH, TEOPEM M CBOWMCTB, YMEET MPHUMEHSATh TEOPETUUCCKHE
CBEIICHUS UISl PEIICHHUS THUIOBBIX 33/1a4 (B 3aBUCHMOCTH OT KOJIMYECTBA H
CTETICHU MMEIOIIMXCS ONTMOOK U HEJIOUETOB).

8-14 Ecnu cTyneHT mioxo OpUEeHTHPYETCS B TEOPETUUYECKOM MaTepuase, He
3HAaeT HEKOTOpble (OPMYJIUPOBKH OCHOBHBIX OINpEAEICHUN, TEeopeM M
CBOMCTB, Yy CTyJI€HTa BO3HUKAIOT MpoOJeMbl IpPH  HPUMEHEHUU
TEOPETUYECKUX CBEJICHUH JUIsl pelleHUs] TUIIOBBIX 33Ja4 (B 3aBUCUMOCTH OT
KOJINYECTBA U CTETIEHU UMEIOLIMXCS ONIMOOK U HEZJOYETOB).

0-7 Ecnu cTyseHT He OpUEHTHPYETCsl B TCOPETUYECKOM MaTepualie, He 3HAeT
OOJIBIIMHCTBO (POPMYITHPOBOK OCHOBHBIX ONPEICIICHHIA, TEOPEM H CBOHCTB U
HC YMCCT IPUMCHATH TCOPCTUUCCKHUEC CBCACHUA AJI PCHICHUA TUIIOBLIX 3a1a4
(B 3aBUCHUMOCTHU OT KOJIMYECTBA U CTCIICHU UMCHOIIUXCA omOOoK U
HEJI0UETOB).

HroroBas mkaja oueHNBaHUS Pe3yJIbTATOB OCBOECHHS TUCIHUILINHBI
HToroBas omeHKa MO TUCIUIUIMHE (GOPMHUPYETCS U3 CYMMBI 0AJUIOB IO Pe3yabTaTaM TEKYIIETo
KOHTPOJISI U MPOMEXKYTOUHON aTTECTAllMM M BBICTABISETCS B COOTBETCTBUHM C TPUBEICHHOW HIDKE
TaOJIHIIEN.

Ounenka no naTHOAJIbHON cHCTEMeE Ounenka 1o cro0alIbHOH cCHCTEMe
5 OTJIMYHO 81-100
4 X0pOo11I0 61-80
3 Y/10BJIETBOPUTEIbHO 41-60
2 HEYI0BJICTBOPHUTEJIbHO 0-40

6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYHEHUEINCHUITJIMHBI

6.1. OcHoBHas JUTEpaTypa

1. Kypom, A.I. Jlexuuu no obuieii anredpe: yueOnuk it By3os / A. I. Kypomr. - 3-e uzn.,crepeorurn. -
CIIG. : JIans, 2019. - 556¢. — TekcT: HEMOCPEACTBEHHBIM.

2. Kypom, A.I. Kypc Breicmei anre6pbr: yaeOHuK it By30B / A. I. Kypomr. - 19-e u3a.,crepeorwir. -
CIIG. : JIans, 2019. - 432¢. — TekcT: HEMOCPEACTBEHHBIN.

3. Munuyk, U.A. OcHOBHBIE CTPYKTYpHI anreOpsl: yde0.mocodue st pus.-mat. dax. / U. A. [Muauyk. -
M. : MI'OY, 2016. - 64c. — TekcT: HEMOCPEACTBEHHBIN.

4. Cwmomun IO.H. Cmonun FO.H., Anre6pa u teopus umcen: yued. mocodbue / FO.H. Cmomun - M. :
@®JIMHTA, 2017. - 464 c¢. - ISBN 978-5-9765-0050-1 - Pexumm  jgocryna:
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http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara oGpamenus 22.07.2019). —
Pexxum noctyna: giist aBrous. [lons3oBareneit ObC KoHCynbTaHT cTyneHTa. — TeKCT: 31€KTPOHHBIN.

Bunorpanos, U.M. OcHoBbl Teopuu umcen [Tekct] : yue6.nmocobue / M. M. Bunorpamos. - 13-¢
usn.,crepeorutr. - CII06. : Jlanp, 2019. - 176c. — TekcT: HeOCPEACTBEHHBIH.

Bunorpanos, 1. M. OcHoBbl Teopun urcen / . M. Bunorpago. — Mocksa : M3narensctBo IOpaiir,
2019. — 102 c. — (Anronorus wmbiciu). — ISBN 978-5-534-09553-1. — URL: https://biblio-
online.ru/bcode/441837  (mara obpamenus: 22.07.2019). - Pexum goctyma: Ui aBTOPH3.
nosib3oBareneit ObC KOpaiiT. — TekcT : 3JIeKTpOHHBII.

Cwmomnun FO.H. Anre6pa u reopust uncen: yue6. mocooue / FO.H. Cmonun - M. : ®IIMHTA, 2017. - 464
c. - ISBN 978-5-9765-0050-1 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara obparienus 22.07.2019). —
Pexxum noctyna: aiis aBrous. [lons3oBareneit ObC KoHCynbTaHT cTyneHTa. — TeKCT: 37E€KTPOHHBIMN.

Bbyxmtab, A.A. Teopus umcen : yueOHoe mocobue / A.A. byxmrab. — 4-e usn., crep. — CaHKT-
[Terepoypr : Jlawp, 2015. — 384 c¢. — ISBN 978-5-8114-0847-4. — URL:
https://e.lanbook.com/book/65053 (mara obparmienus: 22.07.2019). — Pexxum noctyna: ajisi aBTOpu3.
10JIb30BaTes el DIEKTPOHHO-0MOIHoTeuHas cructema «Jlauby. — TeKCT : AJIeKTPOHHBIN

. JlonmoJIHUTeIbHASA JINTEpaTypa

®annee, J.K. Jlekuuu mo anrebpe: Yueb.mocobme mis By3oB / JI. K. damnees. - 5-¢ m3n ;
crepeotwrt. - CIIO : Jlanb, 2007. - 416¢. — TekcT: HEMOCPEICTBEHHBIN.

Koctpuxkun A.M. Bpenenuwe B anreOpy: yueOHHMK [Js BY30B. 4.2. nuHeiiHas anrebpa / A. W.
Koctpukus. - 3-¢ uzn. - M. : ®usmarnut, 2004. - 368c. — TekcT: HEMOCPEACTBEHHBIM.

Koctpukun A.U. Bpenenue B anreOpy: yueOHHMK i By30B . 4.1. ocHOBBI anreOpel / A. U.
KoctpukwuH. - 2-¢ m3a.,uchp. - M. : ®usmaniurt, 2004. - 272¢. — TekcT: HEMOCPEICTBSHHBIN.

Koctpuxkun A.W. Beenenue B anreOpy: y4eOHUK Ui By30B. 4.3. OCHOB.CTPYKTYpHI anreopsl / A. U.
Koctpukus. - M. : ®uz-mar.ur., 2000. - 272c. — TekcT: HeNOCpeACTBEHHBIMH.

Kocrpuxun, A.W1. Beenenue B anredpy : yueonuk / A.W. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
1. OcHOBBI  aJITeOpBHI. - 273 c. - ISBN 978-5-94057-453-8. - URL:
http://biblioclub.ru/index.php?page=book&id=63140 (mara oOpamenus 22.07.2019). — Pexum
JOCTyTIa: I aBTOPH3. TOJIb3oBarenel OIEeKTPOHHO-OMONMHOTEYHasT CUcTeMa «YHUBEPCUTETCKas
OubmuoTeKa OHJIalH» . — TEeKCT : ANEeKTPOHHBIH.

Kocrtpuxun, A.1. Beenenue B anredpy : yueonuk / A.W. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
2. Jlumeiinas  amrebpa. - 368 c. - ISBN  978-5-94057-454-5. -  URL:
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6.3. Pecypchl HH(p)OPMALIMOHHO-TEJIEKOMMYHHUKALIMOHHOI ceTH « AHTEepHET»
1. http://www.alleng.ru
2. http://www.twirpx.com
3. Hayunas snextponHas 6ubiaroTeKa.
4. http://elibrary.ru

5.  http://www.znanium.com

6

7

8

9

1

http://www.pedlib.ru
http://www.gnpbu.ru
http://www.rsl.ru/ru/s2/s101

. http://lib.walla.ru
0. http://www.iglib.ru

7. METOANYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JTNCHUIIJINHBI
1. Meroanyeckure peKOMEHIAIUH 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.
2. Meroanueckue peKOMEHIAINH 110 OPTaHU3aIHH CAMOCTOSTEIIFHON PadOThI IO AUCIUTUINHAM.

8. TH®OOPMAIIMOHHBIE TEXHOJIOT'NU J51 OCYHIECTBJIEHUS OBPA3SOBATEJIBHOI'O
MPOILIECCA IO JUCHUILINHE

.JII/IIICHZ%I/IOHHOQ nporpaMmmMHo¢ ol0ecmeueHue:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIEe CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynpsrantlIimroc»

[Ipodeccrnonanbhbie 60a3bl TaHHBIX
fgosvo.ru — ITopran PerepanbHEIX TOCYIAPCTBEHHBIX 00pa30BaTENLHBIX CTAHIAPTOB BLICIIEr0 00pa30BaHMs
pravo.gov.ru - OdunuagsLHbIi HHTEPHET-IIOPTA IPABOBOY HHGOPMALIUU
www.edu.ru — ®enepanbHblii mopran Poccuiickoe 06pa3oBaHue

CBoOomHO pacmpocTpaHsieMOe TMpOorpaMMHOE oOecrieyeHrne, B TOM YHCIE OTEUYECTBEHHOTO
MIPOU3BOJICTBA
OMC IIneep (1151 Bocripou3BeAeHUs DJIEKTPOHHBIX Y 4eOHbIX Moyneit)
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7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JIUCHUIIJINHBI

MartepuanbHO-TEXHUYECKOE 0OecIiedeHe TUCIIUIINHBI BKIIOYaeT B ceOs:

- y4eOHBIE ayIUTOPWUU JUISI TIPOBEACHHS Y4YEOHBIX 3aHATHUH, OCHAICHHBIE OOOPYIOBAHHEM H
TEXHUYECKUMHU CPEJCTBAMH OOy4eHHs: Yy4eOHOIl MeOelsblo, JOCKOW, IEMOHCTPAIIMOHHBIM 000pYA0BaHUEM,
MEePCOHAIbHBIMU KOMIIBIOTEPaMH, IPOEKTOPOM;

- IIOMENICHHUS 111 CAMOCTOSITENIbHOM pabOThI, OCHAILIEHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO

MoJAKIOUeHuEM K cetn «VHTepHeT» U o0ecrmeueHueM JOoCTyma K JJIEKTPOHHOH WH(OPMAIMOHHO-
o0pa3oBaTenpHOM cperie.
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