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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS

1.1. Hean u 3a1a4i TUCHUTLTHHBI
eanb ocBOEHUSA TUCHMILIAHBI:
q)OpMI/IpOBaHI/Ie y CTYIICHTOB 061116171 MaTCMaTI/I‘leCKOI‘/'I KyJ'II)TypI)I, OBJIaAICHNUEC UMU OCHOBHBIMHU MAaTEMATUYCCKUMHU
MTOHATHSMH, METO/IaMHU PEIIeHHS 33,124 ¢(hOpMyIMPOBaHHBIMU B paMKax TaHHOW MPEIMETHON 00JIACTH, U YMEHUS
MIPUMEHSATH UX B MPOGECCHOHAIBHOMN ACSITETHEHOCTH.
3agauu JMCHMIIINHEL.
- 3BHAKOMCTBO CTy,I[EHTOB C OCHOBHBIMU aﬂre6paI/IquKI/IMI/I IIOHATUAMHU U 3aKOHOMepHOCT${MI/I BLICIHeﬁ aJIFC6pLI;
- (bOpMI/IpOBaHI/Ie y CTYILCHTOB Hpe}lCTaBJ’ICHI/Iﬁ O 4ucCijlaX, MHOI'OWJICHaxX OT OI[HOI‘/'I N HECKOJBKHX HCU3BCCTHBIX,
OCHOBHBIX aNreOpanyecKux CTPYKTypax;
- OCBOCHHC OCHOBHBIX II€AATrOTHYCCKHUX MCTOOOB, BBIYHUCIUTCIIBHBIX CXEM H HpI/IeMOB;
- IPUBUTHE HABBIKOB ITPIMEHEHUS alreOpamdecKoro anmapara Ipy U3ydeHUH IPYTHX Pa3IeioB MATeMaTHKH;
-3HAKOMCTBO CTYHCHTOB C OCHOBHBIMHU MAaTEMATUYCCKHUMU ITOHATUSIMU U 3aKOHOMepHOCTHMI/I;
-popMupoOBaHHE y CTYIEHTOB MPEICTABICHNH 00 OCHOBHBIX MOHATHSAX TEOPHUH YHCEIT;
-OCBOCHHUEC OCHOBHBIX BBIYUCIUTCIBHBIX CXEM U HpI/IeMOB.

1.2. llnanupyemble pe3y/JabTaThl 00y4eHHS

B pesynbprare oCBOCHHS NAaHHON NUCHMIUIMHBI Yy OOy4aromuxcs (pOpMUPYIOTCS CIEAyrOIIne
KOMIICTEHIIHH:

YK — 1. CnocoGeH ocCymecTBIsATh NMOWUCK, KPUTHUECKUH aHadn3 W CUHTE3 WH(OpMaInH,
MPUMEHSTh CUCTEMHBIN TIOJIXO/1 JJIsl PEIICHHUs IIOCTABIICHHBIX 3a7a4

I[IK — 1. CnocobeH ocBaWBaTh W HCHOJB30BATH TEOPETHUECKUE 3HAHHUS M MPAKTUYECCKHE
YMEHUS ¥ HaBBIKH B MIPEIMETHOIN 00J1aCTH NPU pelIeHUH MPO(EeCCHOHANBHBIX 3a1a4

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMUBbI

JucuuniuHa BXOJUT B 00sA3aTenpHyl0 4acTh brnoka 1 «/lucuumianssl (MOLyau)» U sABIsSETCS
00s13aTeNIbHON /JIS1 U3YUYCHHUS.

JUis ocBO€HHUS AUCUMILIUHBI «AnreOpa» CTYIEHTBl HCHOJIb3YIOT 3HAHMs, YMEHMsI, HaBBIKH,
MOJIyYeHHblE U Cc(OpPMHpPOBAaHHBIE B XOJI€ W3YYEHHS JUCHUIUIMH: «MareMaTnyeckuil aHaiusy,
«DJIeMEHTapHass MaTEMaTUKay.

W3yuenne aucuuIuIvHel «Anredpay sBisercss 0a30il Ui JalbHENIIEr0 OCBOCHUS CTyIEHTAMHU
mucuuiuinabel  «Teopust uucen», «Teopuss GyHKUMH AEHCTBUTENBHOrO NepeMeHHoro», «Teopus
(GyHKIMI KOMIUIEKCHOTO iepeMeHHoro, «Teopus rpadosy.

3. OBPBEM U COAEPKXAHUE JUCLHUIIJINHBI

3.1. O0neM TUCHHUIIIHHBI

IToka3zarens 00beMa TUCITUTLINHEI Kom-Bo gacos

Ounas popma| OuHo-3a0uHasi| 3aoyHast

o0yuyeHHs dopma dopma
00y4yeHHs o0yueHHs

O0BeM QUCIHIINHEI B 3a4E€THBIX €IUHUIAX 10 10 10
O0BeM QUCIAIIIAHEI B 4acax 360 360 360
KonraktHas pabora: 186,9 127,5 32,9
Jlexun 72 42 10
[IpakTryeckue 3aHATHS 108 78 16
KoHTakTHBIE Yackl Ha TPOMEKYTOUHYIO ATTECTAIUIO: 6,9 6,9 6,9
DK3amMeH 0,9 0,9 0,9
[Ipensk3ameHaliOHHasE KOHCYIbTaLMs 6 6 6
CamocrositensHas paboTa 144 192 298




| Kontpoub \ 29,1 \ 40,5 \ 291 |

dopma NPOMEKYTOUHOM aTTecTalluu: dK3aMeH B 1, 2, 3, ceMecTpax Ha OYHOM, OYHO-3a0YHOUN 1
3a04HOM opmax 0O0ydCHUSI.

3.2. Conep:xaHue JUCHUINITIHHBI

Koa-Bo
4acoB

HaumenoBaHue pa3ieiioB Ounas ¢popma

OuHo- 3aounasn
(TeM) AU CHUILTHHBI o0y4eHust

3a04HAast dpopma
¢popma o0yueHust
o0yueHust

Jlekuun

IIpakTu
YecKue

3aHATHS
Jleknuu
IIpakTu
YecKue

3aHATHS
Jlekuun
IIpakTu
YecKue

3aHATHS

.
w
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=
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Tema 1. Marpunsl. 6
Martpuiiel. Onepaiiui HaJi HUMU: CJI0KEHHE MaTpPHII,
YMHOKEHHE MaTpHIL Ha YKCIa, YMHOXKCHUE MATPULL.
CaoiicTBa onepanuii Hax MaTpuiamu. KBagpatueie
Mmatpuibl. Ennanunas matpuna. OOpaTHbIe U 0OpaTHUMBbIe
MaTpHLbl. TpaHcIOHHpOBaHKE MATPHL,
TPAHCIIOHUPOBAHUE IIPOU3BCACHUA MATPUIIL.

Tema 2. Onpenenurenu 6 12 3 5 1 1
Omnpexnenurenu 2 u 3 nmopsinkoB. OnpeaenuTens
KBaJI[paTHOM MaTpHIbl. AJredpanveckue JOMOTHEHHS U
MUHOPBI DIIEMEHTOB MaTpHUIlbL. Teopema o pa3ioxeHnn
ompeAeIUTeNs 10 dJIeMeHTaM CTpoku (croibiia). CroiicTBa
onpeaenuTens. Beraucnenue oopaTHON MaTPUIIBI IPU
MOMOIIIM aIreOpandecKux JIOMOHeHUH. Pemenue
MaTpPUYHBIX YPAaBHEHUI. BeluncieHue onpeaeanrenci.

Tema 3. CucTeMbl TMHEHHBIX YPaBHEHHUI . 8 12 4 6 1 3
Cuctembl JHMHEUHBIX ypaBHEHUU. Pemenuss cucrtem
ITMHEMHBIX YpaBHEHUH. ODKBHUBaJEHTHBIE (PaBHOCHIIBHBIC)
cucteMbl ypaBHeHMHA. ORHOPOAHBIE M HEOAHOPOIHBIE
CUCTEMBI JIMHEWHBIX ypaBHEHHI, CBOMCTBA MX PEIICHUH.
MaTpuibl, CBS3aHHBIE C  CHUCTEMaMH  JIMHEHWHBIX
ypaBHEHWH. OJeMeHTapHble MpeoOpa3oBaHMs CHCTEM
NMMHEHHBIX ~ ypaBHeHMi  (maTtpum). Teopema 00
SKBUBAJIECHTHOCTH  CHCTEM  JIMHEMHBIX  YpaBHEHUH,
CBSI3aHHBIX 3JIeMEHTaPHBIMH npeoOpa3oBaHUSIMHU.
CryneH4arbie CHCTEMBI JIMHENHBIX YpaBHEHU]
(cTymeHvaTele MaTpuipl). TeopemMa O 4YHCIe pELICHUH
CHUCTEM JIMHEWHBIX ypaBHeHMU. Meton I'aycca penieHus
CUCTeM JIMHEHHBIX YpaBHEHWH, TJaBHBIE W CBOOOJHBIE
HEU3BECTHBIE. BekTopa-CTpOKM M BEKTOPa-CTOJIOLB]
CUCTEMBI JINHEHHBIX YpaBHEHUH. PaHT cuCTEMBI JINHEHHBIX|
ypaBHeHUI. CTPOYEUHBIN W CTOJIOIOBBIN PAaHTH MATPHUITHI.




Panr matpuiisl. MaTpuyHas 3anuch 1 MaTpU4YHOE PEILICHUE
CHUCTEeMBbl JTUHEWHbIX ypaBHeHUH. Kputepuit Kponekepa —
Kanenmu. IlpaBuiio Kpamepa perieHus  CUCTEMBI
JIMHENHBIX YPAaBHEHUM.

Tema 4. OcHOBHBIE anrebpanyeckue CTPYKTYpbl. [ pymnmsl.
Kosnbua Ioss.

[lonsiTre anrebpamdeckoil cTpykTypsl. [loHATHE TPYIIBL
AITUTUBHAS W MYJNbTUIUIMKATUBHAS ~ TEPMHUHOJIOTHH.
IIpumepsr  rpynn.  Ilomstue  komsua.  [Ipumepsl
kosiell. Konbrio nensix uucen. Ilonarue mnoins. ITpumepst
nosnei. Yucnosblie nosst. [losie KOMIUIEKCHBIX YKCEIL.

12

Tema 5. BekTopHO€ NPOCTPAaHCTBO, €ro JIMHEHWHbBIC
npeoOpazoBaHus

ApudmeTnueckoe BEKTOPHOE MIPOCTPAHCTBO.
KoHeuHOMEpHOE  BEKTOPHOE IPOCTPAHCTBO  HAaJ
[IPOU3BOJIBHBIM TIOJIEM, €r0 NPOCTEUIINE CBOWCTBA,
npuMepsl. basuc M pa3MepHOCTh KOHEUHOMEPHOTO
BEKTOPHOI'O MpOCTpaHCTBA. Marpuua mnepexoja oT
Oasuca k Oasucy. CBsi3b MEXIy KOOpPAMHATHBIMU
CTpOKaMHU BEKTOpa B pa3Nu4HbIX Oa3ucax. JIuHeiHoe
OTOOpaX€HHE  BEKTOPHBIX  IPOCTPAHCTB,  €ro
cBoricTtBa. IIpeoOpazoBanue KoopauHaT. MaTpuiia)
nepexoja  OT  OAHOro  0Oa3uca  BEKTOPHOIO
MPOCTPAaHCTBA K Jpyromy. JIuHelHbIN omeparop B
BEKTOPHOM IIPOCTPAHCTBE U €r0 MaTpulla, U3BMEHEHUE
ee mpu mepexoze K apyromy Oaszucy. Onepauuu Haj
MMHEHHbIMU onepaTopamu. JIuHeliHas anreOpa Hax
nonem. OOpa3 u sSApo, paHr U JedeKT JTHMHEHHOTO
onieparopa. CoOCTBEHHBIE 3HAYCHUS U COOCTBEHHBIC
BEKTOPBI JUHENHOTO oreparopa.
X apakTepuCcTUYECKOe ypaBHEHUE JIMHEHHOT O
onepatopa. IlpuBenenme MaTpuubl JTHMHEWHOTO
orepaTopa K IMaroHaJbHOMY BUAY.

12

Tema 6. Teopust MHOTOWIEHOB OT O/IHOI TEPEMEHHOM.
[locTpoeHne KoJIblIa MHOTOWIEHOB OT OAHOM NEPEMEHHOM
Haj rosieM. CTeneHb MHOrowIeHa. Teopust AeTUMOCTH B
KOJIbIIE MHOTOWIEHOB OT OJHON NEpEMEHHON HaJl TIOJIEM.
TeopeMa 0 1eJIeHUH C OCTAaTKOM. JleeHne MHOro4aeHa Ha
IByWJIEH X-d U KOpHU MHorouseHa. Teopema besy.
Kparnbie kopau. HanGosbliee BO3MOXKHOE YHCIIO KOPHEH
MHOTOo4JIeHa. Anredpanyeckoe U GyHKIMOHAIBEHOE
paBeHCTBO MHOTOWIeHOB. Hanbonpmmii o01muii nenurennb
MHOTOUIEHOB HaJl ojeM. AnroputM EBkinuaa.
HammensbIiee obmiee KpaTHOE MHOTOUWICHOB.
HerI/IBO]II/IMI)Ie " IMIPUBOAMUMBIC HaJl I1OJIEM MHOT'OYJICHEI,
1X cBOMcTBa. Pa3noxeHnue MHOrouaeHa B IPOU3BEICHUE
HOPMUPOBAaHHBIX HEMTPUBOAMMBIX MHOKUTENIEH U €r0
ennHCTBeHHOCTH. KanoHnueckas gopma 3anmcu
MHOTOUJIEHOB.

12

12

12

Tewma 7. Pacmmpenus noneu.

[IpocToe u coCTaBHOE PACIIMPEHUE OIS,
AnreOpandeckre 1 TPaHCIICHICHTHBIE DJIEMEHTHI Hal
nojeM. MUHUMaJIbHBIH MHOTOYJIEH allre0OpandecKoro Haj

I1OJIEM JJICMCHTA. CTpOCHI/Ie IIPOCTOTO anre6paI/IquK0r0

11

10




paCInpCHU IOJIA. CYIJ_[CCTBOBS.HI/IC KOpHS MHOTOWICHA.

Tema 8. Teoppm MHOI'O4JICHOB oT HCCKOJIbKHUX
IMEPEMCHHBIX.

HOCTpOCHI/Ie KOJIbIIa MHOTOYJICHOB OT N IEPEMCHHBIX.
CreleHb MHOTOYICHA OT N NEPEMCHHBIX. OI[HOpOHHI)IG
MHOI'OYJICHBI. .HCKCI/IKOFpa(i)I/I‘lCCKOC yrnopsaaouceHue
YJICHOB MHOTO4JIeHa. BeICIInii YieH IMPOU3BCACHUSA ABYX
MHOT'OYJICHOB. CI/IMMeTpI/I‘ICCKI/IC MHOT'OYJICHBI.
BHGMCHTapHHe CUMMETPHUYECKHNE MHOI'OYJICHBI. OcHoBHas
T€OpEMA O CUMMECTPUYCCKUX MHOTOWICHAX U CJICACTBUC N3
HECC.

10

16

18

Tema 9. MHOTOWIEHBI HAJl YUCIOBBIMU NOdsIMU. OCHOBHAS
TeopeMa anreopel. Anredpandeckas 3aMKHYTOCTb TTOJIS
KOMITJIEKCHBIX 9rcell. MHUMBIE KOPHA MHOTOWIECHOB C
neiicTBUTENbHBIME K03 duienTamMu. PaimonansHbie
KOpHI/I TCJIIOYUCIICHHBIX MHOT'OYJICHOB. HerI/IBOI[I/IMI)Ie
HaJI [TOJIEM pallMOHATBHBIX YHCeN MHOTOWIeHBI. Kpurepwii
IU3CeHIIITEHHA.

10

10

Hroro

72

108

42

10

16




4. YYEBHO-METOJUYECKOE OBECHEYEHHE CAMOCTOSATEJBHOM

PABOTbBI OBYYAIOHINXCHA
Tembl st [I3yuaemsblie Bonpockl  [Kod- Dopmbl Metonunuec |[Popm
CaMOCTOSIT BO 4aCcOB CaMOCTOATEIIBH [KOE bl
eIIbHOTO OuHas/o4HO- 011 paboThI oOecrieyeHn |0TYET
M3YYECHUS 3a04Has/3a09HAS e HOCTH
dhopmbl 00yUCHUS
Tema 1. 1. CroiicTBa omeparuii | 8 11 16 N3yuenue Pekomennye [[Ipaktudeck
Martpuibl  [HaJ MaTPHUIIAMH. HAYYIHO- Mast ve 3a1aHus,
2. TpancnionnpoBaHue METOANYECKO Hayd |BOIPOCHI
MPOU3BEIEHUS MaTPHUIL. i aTeparypsl | HO- TS
METOIMIECKA hazGopa,
A O NS
TUTEpaTypa,
CeThb
WNHTepHET
Tema 2. 1. CoiicTBa 8 10 16 N3yuenue Pexomennye |[[IpakTuyeck
Onpenennte onpeaeIuTeNeH. Hay4HO- Mast e 3a1aHus,
BIeot 2. Teopema 06 METOUYECKO Hay4  [BOMpPOCHI
anreOpanvaeckoM i muTepatypsl | HO- st
JOTIOTHEHU U METOIMYECKA hasGopa,
JIIEMEHTA. o TOKJIA BT
JIUTEpaTypa,
ceTh
WNHuTepHeT
Tewma 3. CpolicTBa penieHui 8 10 16 Wzyuenue Pexomennye [[IpakTuyeck
CucteMbl | 0AHOPOAHBIX U Hay4YHO- Mast 1€ 3a1aHus,
JIMHEHUHBIX HEOAHOPOJHBIX CUCTEM METOAUYECCKO Hay4d BOIIPOCHI
YPaBHEHU | jypeifHBIX ypaBHECHHUH. H uTEpaTypsl | HO- L
" METOIMYECKA |ha3Gopa,
A TOKJIa/TBI
JUTEpATypa,
ceTh
WNurepHet
Tema 4. 1. JlokazaTemsCcTBO 8 10 16 N3yuenue Pexomennye |[[IpakTuyeck
OCHOBHBI  [CBOMCTB TPYIIIIBL. HAay4YHO- Mas vie 3a0aHus,
e 2. JlokazaTenbCcTBO METOMYECKO Hay4d  [BOMPOCHI
anrebpand |CBOMCTB KOJIBIIA. W uTepatrypsl | HO- s
€CKue 3. Jloka3aTenbCTBO METOJIMIECKA pazfopa,
CTPYKTYp CBOWCTB ITOJIS. A ITOKIaIBI
BI JIUTEpaTypa,
ceTh
WNHTepHeT
Tema 5. 1. Cea3p HOJl 1 HOK 8 10 16 Nzyuenue Pexomennye | TIpakTHuecKu
JlenuMocCT  [esbIX YUCce. HAY4HO- Mas € 3aJaHuA,
b B Koiblle | 2. B3zaumHO- METOAUYECKO Hayd | BOIIPOCHI JJIs
ICTIBIX MIPOCTHIC YHCIIA i JIUTepaTypsl | HO- pazobopa,
YHCe. METOIMYECKA | jokmaibl
s
JUTEpaTypa,
ceThb
WnTepHeT




Tema 6. Jloka3arensc 10 16 Hsyuenue Pexomennye | IlpakTuuecku
Hone TBO CBOMCTB HAay4qHO- Mad € 3a1aHus,
KOMIIJICKCH onepaunﬁ 1\\'/IeTO,Z[I/I‘{€CKO Hay4d BONPOCHI IS
BIX UHCEIL | yan i TuTepatypsl | HO- pas6opa,

KOMILTECKCHBI MCTOMMMECKA | noktatpl

MU YUCIIAMH 4

auTeparypa,

B CeThb

TPUTOHOMETD Vnreprer

HYeCKOit

dhopme.

Tema 7. 1. AnreOpanueckoe u 10 16 Uzyuenue Pexomennye [[IpakTuyeck
Teopus (byHKLIMOHAIBHOE HAYYHO- Mast ne 3a1aHusd,
MHOTOWICH [paBEHCTBO METOAMYECKO Hay4  [BOIIPOCHI
OB OT MHOTOYJICHOB. i TuTepatypsl | HO- st
OJTHOM 2. Cotictea HO/I. METOIMYECKA hasGopa,
HEPEMEHHO 3. CpoticTBa A OKITazIbI
" HOK. JIMTEeparypa,

CceThb
WNHuTepHeT

Tema 8. 1. Ctpoenue npocToro 10 16 Uzydenue Pexomennye |[[IpakTudeck

Pacimpenus [paciperus Mos. Hay4YHO- Mast ve 3a/aHus,

o€, 2. METOIMYECKO Hay4  |[BOIPOCHI

CymecTBoBa i TuTepaTyphl | HO- HuE
HHE KOpHS METOIMIECKA hasGopa,
MHOTO4JICHA. A JLOKIIa/Ibl
JIUTEpaTypa,
CceThb
WNHTepHET
Tema 9. XapakTepucT 10 16 Nzydenne Pexomennye |[[IpakTryeck
BekropHoe | pyeckoe HAy4HO- Mast ve 3a1aHus,
MPOCTPAHC | yhapheHue METOANECKO Hay4  [BONPOCHI
TBO, €T0 JMHEHHOrO U JuTepaTypsl | HO- TSt
IMHEHHBIE | 1 onorona. METOIMIECKA ha3Gopa,
npeobpazo A IMOKJTA BT
BaHUSI. auTeparypa,
CeThb
WNurepHeT
Tema 10.  |1. Beicmuii unen 10 16 Uzydenune Pexomennye |[[IpakTrdeck
Teopm{ MPOU3BCACHUSA IBYX Hay4YHO- Mas e 3aaHuA,
MHOTOWIEH [MHOT'OYJICHOB. METOAMYECKO Hay4  [BOIPOCHI
OB OT 2.0cHoBHas W uTepaTypbl | HO- s
HECKOIIbKH | teopema o METOIHMYECKA |ha3Gopa,
X CHMMeETpHYE A OKJIa b1
HEPEMEHH | ~pps JIATEparypa,
bIX. MHOTOYJICHa etk
WnTepuer
XU
CIIEJICTBUE U3
Hee.




Tema 11.  |l.WccnenoBanue 10 16 Nsyuenue Pexomennye |[[IpakTudeck
MHorouwie [ypaBHEHUM TpeThen i Hay4yHO- Mast ve 3aaHus,
HBI HaJ CTETIeHH HaJl TTOJIEM METOINIECKO Hay4d  [BOMPOCHI
YHUCIIOBBIM [KOMIUICKCHBIX YHCEI. U IUTEpaTyphl | HO- s
u nonsimu. 2. [IponsBognas METOIMYECKA hasGopa,
3.mHOrousnena. Kpartueie s OKTAIb!
HETTPUBOANMEBIC JUTEpaTypa,
MHOKHUTEIN ceTh
MHOTOYJICHOB, FIX WnTepuer
OTJIEIICHNE.
4Kpurepuii
HETTPUBOINMOCTH
OW3eHITeHHa.
5. YcnoBus
paspemmnmMoc
™
YpaBHEHHUS
TpeTben
CTCIICHU B
KBaJApaTHBIX
panukanax.
Tema 12. Omcanue 11 16 Wzyuenue Pexomennye [[IpakTuyeck
Anroputm aNropuTMa, Hay4HO- Mast He 3adaHus,
EBximma ero METOINIECKO Hay4  [BONPOCHI
TPHTOKEHHS U uTepaTypsl | HO- TSt
s METOIMYECKA hasGopa,
KPHUIITOJIOTH 4 AOKIIA BT
JIUTEpaTypa,
U, pELICHUN ceTh
TO(haHTOBBI WnTepHer
X
ypaBHEHUH,
METO/Ie
Itypma
Tema 13.  |Ompenenenue, mienast 13 16 N3yuenue Pexomennmye [[Ipaktuueckue
Teopetuko [MacTh U ApoOHAS YaCTh Hay4YHO- Mmas BaJlaHusl,
-UUCJIOBBIC [MHCIIA, METOJINYECKO Hay4 [BOMIPOCHI IS
GYHKIIME  MYJIbTHILITUKATUBHBIC U IUTepaTypel | HO- [pazoopa,
byHKIIIH METOIUYECKA [TOKJIAIbI
A
JTUTEepaTypa,
ceThb
WHTepHET
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Tema 14. [Moctpoenne 13 18 Wzyuenue Pexomennye |[[IpakTudeck
Kounbiro KOJIbIIA Hay4yHO- Mast ve 3aaHus,
KIIaCCOB KIACCOB METOHYECKO Hay4d  [BOMPOCHI
BBIYETOB BBIUETOB, U IUTEpaTyphl | HO- s
Hole METOIMYECKA hasGopa,
BBIUETOB, i TTOKJIaIbI
JIUTEepaTypa,
XapaKTePUCT
ApaKTepue CeThb
YKa TOJIS. Vnreprer
Pemenue
YpaBHEHUH B
noJe.
Tema 15. Onpenenenn 13 18 N3yuenue Pekomennye [[Ipaktudeck
HempepoiB | ¢ Hay4HO- Mast e 3a1aHus,
HBIC IPOOU | 11671 0 strirme METOAMYECKO Hay4 [BONPOCHI
1po6w, U JuTepaTypel | HO- TSt
CBOICTBa METOICCKA pazbopa,
A
HETPEPHIBHEI AOKIIaIbI
Sei JIUTEpaTypa,
X pobeit
b ’ ceTh
MpPUMEHEHUE WnTepHer
HETIPEPHIBHBI
X Ipobeit
Tema 16. Onpenenenn 11 18 N3yuenue Pexomennye [[Ipaktuueckue
CucteMsl e, IepeBosT HAYYHO- Masi BajaHus,
CUMCIICHHS | y3 onHOlM METOMYECKO Hay4 [BOTPOCHI st
CHCTEMEL B i uTepatypsl | HO- [pazoopa,
METOANYECCK K. bl
APYTYIO, He OJIMYECKa [TOKIa
BBITIOJTHEHHUE HTEpaTYpa
b
UPMECTHUY
apupMeTHIe ceTh
CKHX UntepHer
JCHUCTBHUU B
pa3IAYHBIX
cucTeMax
CUHCIICHUS
Tema 17. ®dopMyIHpOB 10 18 Nzyuenue Pexomennye |[[IpakTrdeck
Kuraiickast | xa teopemsr, Hay4YHO- Mast vie 3a7aHus,
Teopema AKBHBAICHTH METOAMYECKO Hay4  [BONIPOCHI
00 ble U IUTepaTypel | HO- st
TaTKax METOANYCCK
ocCTaTKa YTBEPKJICHU €TOANYECCKa pa36opa,
q A TTOKJIa/IbI
b
JTUTEpaTypa,
IIPUMCHCHHN
PHUMCHCHHC ceThb
WNHTepHET
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Tema 18. ITokazaTenb 8 10 18 Uzydenune Pexomennye [Ipaktuuecku
IlepBoobpa | ypcra o Hay4HO- Masd € 3aJJaHus,
SHBIC 3a/IAHHOMY METOAHIECKO Hayq  Bompockl mist
KOPHH H Moo, il muTepaTypsl | HO- paz6opa,
MHICKCBT | o iiorpa METORMHEECKA I o xma bl
s

MOKa3aTeJs, IHTEPATYDA

nepBooOpasH ceth

bIC KOpHH, HNurtepuet

HHIEKChI, KX

CBOICTBa
Hroro 144 | 192 | 298

12




5. ®OHJI OLIEHOYHBIX CPEJCTB JUIsI IPOBEJEHUS TEKYIIEN U
MPOMEKYTOYHOM ATTECTAIIAM 1O TUCHUTIINHE

5.1. IlepeyeHbr KOMIETEHIHII ¢ yKa3aHHeM 3TanoB MX (POPMUPOBAHHS B Ipolecce OCBOEHUSA
00pa3oBaTe/IbHOM NMPOrPaAMMBbI

KO,I[ 1 HAUMCHOBAHHEC KOMIICTCHIIUU OTansl (bOpMI/IpOBaHI/IH

YK — 1. CnoocobeH ocCymecTBIATh IMOHUCK, | 1. PaboTa Ha y4eOHBIX 3aHATHUSIX
KPUTUYECKUI aHalM3 W cuHTe3 uHpopMmanumy, | 2. CamocTosTenbHas pabora
NPUMEHATh CUCTEMHBIN MOIXOX JJIsl PEUICHUs
MOCTABJICHHBIX 33144

I[IK — 1. Cnocoben ocBamBaTh M HCHOJB30BaTh| 1. PaboTa Ha yueOHBIX 3aHATHAX
TEOpETHYECKHE 3HAHUA U IMpaKTUUeCKue yMeHus H| 2, CaMocTosTenbHas paboTa
HaBBIKM B TPEAMETHOH OO0NacTH NpU pPELICHUU
npodecCHOHATIBHBIX 3a1a4

13




5.2. Onucanue Nokaszareseil 1 KpuTepreB OLleHUBAHNSA KOMIETEHIIHII HA PA3JIMYHBIX 3Tanax ux
¢opMupoBaHusi, oNUcAHHUE IIKAJ OLleHUBAHUS

Ypos
Ouexnu €Hb Srar Mxana
Baemble | cdop . Kpurepun OLICHU
¢dbopmupoBan Onucanue noka3zarenei
KOMIIET | MHPO- st OLICHUBAaHUS BaHUs
€HIMM | BaHHO
CTH
YK-1 | Ilopor | 1. Pabora Ha | 3HaTh OCHOBHI cucTeMHOro moaxoza | Ilpakruueckue | [lkana
OBBIIl | y4eOHBIX A OCHOBHBIC MPHUEMBI pa3pelicHus | 3alaHud, OILICHMBaH
3aHATUAX IIPOOJIEMHBIX CUTYaIUil ompoc, ust
2. VMeTh OCYIIECTBIATh KpuTHYecKmii | AOKIAMb IPAKTHYE
CamocrosiTen | aHaiu3 MPOOJEMHBIX CHUTYyallMil Ha CKOT'O
pHas padoTa | OCHOBE  CHUCTEMHOIO0  IOAXOJa, 3a/1aHus
BBIPa0ATHIBATH CTPATETUIO ICUCTBUM Hlxana
OLICHUBAH
ust
orpoca
[xana
OLIEHUBaH
ust
JoKJ1aza
[Ipon | 1. PaGota Ha | 3rams ocHOBHI cucTeMHOTO moaxona | Ilpakruyeckue | Ilkana
BUHYT | Y4eOHBIX U OCHOBHBIE IIPHEMBI pa3pelleHus | 3alaHus, OLICHUBAH
B | 3aHATHUAX MPOOJIEMHBIX CUTYaIUil ompoc, us
2. Vmems OCyIIECTBIATL KpUTHUYECKHUii | ACKTIAAb IpaKTHIE
CamocrosiTen | aHanu3 MPOOJIEMHBIX CHUTyallMd Ha CKOro
bHad pa60Ta OCHOBE CHCTEMHOIO moaxonaa, 3a1aHus
BbIpa0aThIBaTh CTPATETUIO JIEHCTBUIN lxana
Bnademv MeTonaMH KpPUTHYECKOTO OLICHUBAaH
aHaJM3a MPOOJICMHBIX CHTYalluil Ha vt
OCHOBE  CHCTEMHOIO  MOIXOMA, ornpoca
crocobamu  pa3pabOTKM  CTpaTeruu lxana
nefcTBuit OrcHNBA
HUS
JOKJIaza
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Ypos

Ouenn €Hb [xana
Otan
BaeMble | cdop . Kpurepun OLICHH
dhopmupoBaH Ornucanue rnokasareneu
KOMIIET | MHPO- st OLICHUBAHUS BaHUs
€HIIMU | BaHHO
CTH
IIK-1 | Ilopor | 1. Pabora na |3nams: [Mpaktuueckue | [Ikana
OBBIM | y4eOHBIX cojiep)aHue Mpo(ecCHOHATBHBIX 3aJlaHus, OLICHMBaH
3aHATUIX 3aJ]a4, 3HaTh KaK OCBalBaTh U ompoc, us
2. MICIIOJIb30BAaTh TEOPETHYECKHE 3HaHus | HOKIAMbl IPaKTUYE
CamocrodTren | NMpaKTHYECKUE YMEHHUS U HABBIKU B CKOro
pHas paboTa  [IpeaMETHOM 00IaCTH MPH PEIICHHH 3a/laHuA
Mpo(hecCHOHATBHBIX 3a/1a4 xana
Viuemeo.: OILICHUBaH
[10JIb30BATHCS SI3IKOM MAaTEMAaTHKH; ni
BECTH UH()OPMALHOHHOA orpoca
AQHATUTHYECKYI0O ¥ HH(OPMAIOHHOA Hlxana
oubarorpadguyecKyro paboty v OLCHHIBAH
MpUBJICUYCHIEM COBPEMEHHBIX| il
TEXHOJIOTUH, JIOTHYHO ¥ TPaMOTHO, AOKIand
(bopMyIHpOBaTh U BBICKA3bIBATH CBOM
MBICJTH, apTYMEHTHPOBATh CBOIO TOUKY]
BpEHHS
IIpon | 1. Pabora Ha |3namo: conepkanue Ilpakrnueckue | IlIkama
BUHYT | Y4€OHBIX npodeccnoHaNbHBIX 334, 3HaTh Kak| 3a/laHus, OLICHUBaH
Bl | 3aHATHSIX OCBavBAaTh 51 HCITIOJIb30BaTh OTPOC; ust
2. TEOPETUYECKHE 3HAHUSA y| AOKIabI IpaKTUue
CamocrosiTen |[IPaKTUYECKUE YMEHUS W HaBBIKA B CKOro
pHas paboTa [IPEIMETHOM 00JacTH NpU pELIeHUY 3aaHuA
MpodecCHOHATBHBIX 3a71a4 Hxana
Vems: OIICHUBaH
[M0JIb30BATHCS SI3BIKOM MATEMATHKH; ni
BECTH UHPOPMAIIHOHHO- orpoca
AHATTUTHYECKYI0 M HMH()OPMALOHHO Ikana
oubmorpapuueckyro  pabory ¢ OreHH1BA
[PUBIICIEHUEM COBPEMEHHBIX| HIA
TEXHOJIOTUi, JIOTHYHO M TPAMOTHO AoKIaja

(hopMyIUpPOBaTh U BBICKA3BIBATH CBOM
MBICJIM, apIYMEHTHUPOBATH CBOIO TOUKY]|

3peHus, aJanTUPOBaTh pPe3yJbTaThl
M3y4eHUs] TOHATHIH U (HaKTOB anreOpsbl
M TEOPHUH UHCel K IIKOJIbHOMY]

00pa3oBaTeNbHOMY TIPOIECCY

Braoemy.
HAYYHBIM CTUJIEM U3JI0KECHUS
COJIepKaHusl, HAaBBIKAMH MTOUCKA,
cOopa, cucTeMaTH3aIuH U UC-
MOJIb30BaHUs WH(OPMAILINH,
METOJIaMH M MPUEMAMH YCTHOTO U
MUCEMEHHOTO U3JI0KEHUS
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npeaAMCTHOrO MaTepuraia

Ikajia oueHMBaHUSA MPAKTHYECKOI0 3a1aHHS.

Tloka3arennb

Bremomaeno no 40% 3amanni

Bremosnaeno 41-60% 3ananwnii

Bremosnaeno 61-80% 3ananwnii

Brmmosiaeno 6onee 81% 3amanuii

IlIxana oneHUBaAHUS YCTHOT0 o1poca.

Kpurepuii onieHuBanus

MaTepI/Ia.]'I H3JIOKCH MOCICAO0BATCIIbHO U I'PaAaMOTHO, CACIIAHBI H606XOI[I/IMI)IC 0606H1€HI/ISI
1 BBIBOJBI

Martepuran u3NoKeH MOCIeIOBAaTeIHO U TPAMOTHO, CIIETaHbl HEOOXOMUMBbIE 0000IIeHNUS
M BBIBOJBI, HO JIONYIICHBl HECYIICCTBEHHBIE HETOYHOCTH, HCIIPABICHHBIE CaMHM
CTYJICHTOM.

Martepran UW3JI0KEH HEMOJHO, HO IIOKa3aHO oO0Ilee MOHMMaHWEe BOIpoca U
MPOJICMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHbBIC JUIS JaTbHEHUIIEro YCBOCHUS MaTephaa,
HUJINn UMCIIUCH 3anyI[HCHI/ISI, NN ILOHYH_[CHI)I OIHI/I6KI/I B OHpCI[CJICHI/H/I HOHﬂTHﬁ,
HUCIIOJIB30BAHUU TCpMHHOHOFI/II/I, I/ICHpaBJ'ICHHI)IC I10CJIC 33Me‘laHHI7[ npeno;:[aBaTensI, HpI/I
STOM CTYZACHT JellaeT He0OX0auMbIe 0000IIIEHNS M BRIBOJIBI

He packpbITo OCHOBHOE cojepKaHUEe Y4eOHOTO MaTepuana, CTYJCHT JEMOHCTPUPYET
HE3HAHUE WIM HEIMOHUMaHWE OOoJblleld WIM HauOOJNIee BaXKHOW 4YacTH Y4eOHOTO
Marepuaia, JOIyCKaeT OMIMOKM B ONpEleNIeHUH TOHSATHH, TPH HWCIONb30BaHUU
TEPMUHOJIOTUH, KOTOPbIE KM HE WCHPABISIFOTCA TOCHE HECKONBKHX —3aMeYaHHid
npenoiaBaTels

[IIxana oneHMBaHUA A0KJIAJA

Kpurepuii onieHuBanus

bamel

Matepuan U3JI0KEH MOCIECIOBATeILHO U TPAMOTHO, ClIEeIaHbl HEOOXOIUMbIE 00O0O0IICHHUS
Y BBIBOJIBI

16-20

Marepuan U3J0KeH MOCIEA0BAaTEIbHO U TPAMOTHO, ClIeIaHbl HEOOXOANMbIe 0000IICHHS
W BBIBOJBI, HO JIOMYIIEHBl HECYIIECTBEHHbIE HETOYHOCTH, HCIPABICHHBIE CaMUM
CTYAEHTOM.

11-15

Marepran W3NOKEH HEMOJHO, HO II0OKa3aHo o0llee TOHWMaHWE BOIpoca U
MPOJAEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIE IS JAlbHEHINIEro yCBOEHHUS MarepHana,
WIM HMEIHCh 3aTPyJHCHMS, WIM JONYIICHbl OIIMOKA B ONPEACICHUH IOHSITHUH,
WCIIOJIb30BAaHUM TEPMUHOJIOTHH, UCIPABICHHBIC IMOCIIE 3aMEUaHUW MperojaBaTeis, mpu
STOM CTYACHT JeJIaeT He0OX0IuMble 0000IIICHHUS 1 BHIBOIBI

9-10

He packpbeITo OCHOBHOE cojaepikaHHe ydeOHOro MaTepuana, CTYISHT JIEeMOHCTPHUPYET
HE3HAHWE WJIA HEIMOHWMaHue Oonbmielt wim Hamboiee BaXHOW dYacTH ydeOHOTO
MaTepuana, JAOMyCKaeT OMMWOKH B OIpPENEICHUH TIOHATHH, IPU HCIOJIE30BaHUU
TEPMUHOJIOTHH, KOTOpPblE KM HE HCHOPABIAIOTCS IIOCIE€ HECKOJIBKUX 3aMeyaHuil
MIpenoaaBaTens

0-5

5.3. TunoBbIie KOHTPOJbHBIC 3a/IaHUA WJIH HHBIC MaTEpHaJIbl, HCOﬁXO}]l/IMbIe AJIA

OLlCHKH 3HAHWiIl, YyYMEHHWiIl, HaBbBIKOB W (MJH) ONbITA

AesATeJIbHOCTH,

XapaKTepu3yIuX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIUA B MpoLecce OCBOCHUS

00pa3oBaTeJbHOI MPOrPpaMMBbI
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IIpumeps! ayANTOPHBIX H AOMAIIHUX 3aJaHUH 1)1 TEKYIIero KOHTPOJIs.
1 kypc, 1 cemectp.

TEMBI 1-3.
3apanus:
1. HaiitTu BO3MOXHYIO CyMMY MaTpHII
_2 -1 4 _2 5 _~—1 2 0

2. Haiiti BO3MOXHBIE IIPOU3BEIACHHS MATPHII

3 11
=G Do 5 D1 )

3. [lepeMHOXHUTH MAaTPHUIHI , , €CIIU 3TO BO3MOXKHO.
4. Tloxazatk, uto (A (1 B)'=B" /A" muta A= u B=.

-1 3 2

5. Pemruts ypaBaenue A [0 X =B, ecmn A = ( ) 4); B= (1 -1

) -04 0,3
4

A
AT 0,2 0,1)'
CrenaTh OpoOBEPKY.
6.BerarciuTh onpeeuTeNu:
06) B)

a)
7. Pemnte ypaBHeHHe. BriOeprTe BEepHBINA OTBET.

BAPUAHTEI OTBETOB: 1). {-4; 2}. 2).{-5;3}. 3).{-2;0}
8. Haiit koapuiimeHT npu X B pa3ioKeHUH ONpeaeTuTeNeH

-1 x
3 2 -3 41
a) o)1 1 3 x 2|

4 -1 5 x 2
3 3 1 21

9. Ilpu momo1y anredpanyecKux JOMOTHEHNH HaliiuTe 00paTHYIO MATPHILy JUISI MATPHILIBI (?1) 7).
Bri6epute Bepusiii otBer. BAPUMAHTHI OTBETOB:
7 =2 1,—-1 3 1,—-5 4
1)'(_3 1 )'2)4( 2 _2)'3)3( 2 _1)'

10. dnst naHHBIX MaTpuLl HAWTH oOpaTHbIe MaTpULbl. ClenaTs MPOBEPKY.

2 1 2
4 0 -5
g 31 2) o

11. Pemmwmthb cuCTEMY JTMHEHHBIX ypaBHEHUHA
X1+ 2X2 + 3X3 + 4X4 = 5,
2x1+ X +2x3+3x,=1

3X1+2X2 + X3 +2X4 = 1,
4x1+ 3% +2x3 + x4 = = 5.
Ecmm x; = ¢4, Xo = Cp, X3 = C3, X4 = C4 — PEUICHUE CHUCTEMBI, TO CyMMa ¢; + ¢, + ¢3 + ¢4 paBHa: BAPHMAHTHI
OTBETOB: 1)0; 2)1; 3)-2,; 4)-1.

3x—2y =5, )

2x + 5y = 3. MeroaoM Kpamepa:
Ecmm x; = ¢4, Xo = C;, — pEIIeHHE CUCTEMBI, TO CYyMMa C; + C, paBHa:
BAPUAHTHI OTBETOB: 1)0; 2)1; 3)-1; 4)2.

13. PemuTh cucTEMBl JHHEHHBIX YpaBHEHHH INPH TOMOIIM OOpaTHBIX MaTpulla (MaTPUYHBIA Croco0 perieHHs

12. Pemmth cucTeMy JMHEHHBIX YpaBHEHUH {

YpaBHEHUH):
3x; — x +7x3=10,
-2 X1 - 5X3 =-7

X1 +Xz +2x3= —1.Cnenars npoBepKy.
14. Peminte MaTpuuHOe ypaBHeHUe X-A=B, rne A=,B=.
CrenaTh IpOBEPKY.
15. Pemnte MatpuuHoOe ypaBHeHHe A-X=B,ecim A=,B=.
CrenaTh IpOBEPKY.
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TEMA 4

3aganus:

1. SIBasiercs U cienyroliee MpaBuiIo aaredbpandeckoil onepauueii? ( Va, B € Z) a*B = aB. Ecin na, To Kakumu u3
CBOHCTB (aCCOIIMAaTUBHOCTh, KOMMYTaTHBHOCTb, HAJIMYME HEHUTPAIbHBIX, CHUMMETPHYECKHUX 3JIEMEHTOB) 3Ta
orepanus oomagaeT?

BAPUAHTEHI OTBETOB:

1) accouMaTHBHOCTB; 2); KOMMYTaTUBHOCTb; 3); HanmuuuMe HEHUTPAIBLHOTO 3JIEMEHTa; 4) nanuuue
CUMMETPUYECKUX AJIEMEHTOB; 5) omepanus He sBJsieTcs anreOpandeckoil.

2. BeiOpath rpynmsl cpeay NpeaoKeHHBIX aareop:

A)<T,*> rtne T= {f(x)= al x2 +a2 x + a3 | ai € Z,1<i<3}, omepamust * - OOBIYHOE CIIOKEHHE
MHOTOYJIEHOB;

B)<M, ® >, tne M = { (a,B) | a, B € N }, a oneparus @ onpeeneHa Tak:

(V (al,Bl), (a2,82) e M) (al,Bl) @ (a2,82) = (ala2, B1B2);

C)<Z #>r1ne(Va,BeZ) a#fB=as;

D)<S, &> rmeS={a+ B\/§ | a,B € N }, a oneparus & Oomnpe/elicHa Tak:

(Va,Bp€S) o -o0bvHOE YMHOKCHHUE.

BAPUAHTHI OTBETOB:

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

3. Haiinure HanOoIbIINK 00IMi nenuTens d meabix yncel a = 1224, b = 1610.

BAPUAHTHI OTBETOB:

@+ 2i)3 -(3- 2i)2 N 1
2—1 (5- i)2 '

1) 3;2)2;3) 1;4) 12.4. Ykazarp qeiiCTBUTEIBHYIO YaCTh KOMILIEKCHOTO YHCIIA

BAPMAHTEHI OTBETOB:
-38 38 7 13

1)?;2) E;3) 5;4)3
=5i

3-27i JSE’
paBeH

5. ApryMeHT KOMIIJIEKCHOTO YHCIla (
BAPUAHTBI OTBETOB:

S oz b
1) 6 ;2) 6 :;3)6;4) 6 .

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

2

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

8. SBnsercs nm cnenmyromiee mpaBwiio anreOpanyeckoi omepammeit? Eciam ga, To  KaKMMH M3 CBOWMCTB

( accoMaTUBHOCTH, KOMMYTATUBHOCTh, HAJIMYME HEHUTPAIbHBIX, CAMMETPUYECKUX JIIEMEHTOB ) 3Ta ONeparys
2,2 . . .

obmamaetr? (Vm,ne N) m®n= mn°. SBnsercs ju rpymnmoi JaHHOE MHOXECTBO C JJAHHOU omneparueii?

TEMA S.

3apanuda:
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a ¢
0 b

1. ITokasare, uto  <{ |a, beZ, ce2Z},+, o> - kombi10. IMeroTes iu B HeM aenutesun 0?

1. SIBnsieTcs UM TOIKOJIBIIOM KOJIbIIa MHOTOWICHOB N-Mi CTENEHU C JACHCTBUTEIBHBIMH Kod(duImeHTaMu
MHO>KECTBO MHOTOUWICHOB N-i CTETICHH C TEIBIMU KOdhdUIInEeHTaMU?

3. SBnsercs nu moseM koibio  <{(a, b)[a,peR},+,0>, rne omepaiuu ompeaencHsl ClEAYIOIMIAM 00pa3oM:
(Va,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)e(c,d) = (ac, bd) ?

4, I[OKa?)aTB, YTO J1000€ YHCIOBOE MOJIE 6yz[eT SBJIATHCS BEKTOPHBIM IIPOCTPAHCTBOM Had CaMUM CcOOOH.
4, SIBngercsa nmu BEKTOPHBIM IIPOCTPAHCTBOM HaJl I10JIEM pallMOHAJIBbHBIX YHUCECIIL:

a). MHOYKECTBO 4YHCell Buja a+b \/é , [I1e a,b — neinble uncia;
0). MHOXKECTBO umnces Buga atb Vv 2 , T1e a,b — parmonanbHbIC YKca;
B). MHO’KECTBO YHCesI BUaAa a+b \/g , [I1e a,b — nelicTBUTENBHBIE YUCIIA,

I'). MHO)KECTBO YKcel Bujga a+b v 7 , T11e a,b — koMIIeKkcHbIe uncia?

6. SBnsercs 1M MOANPOCTPAHCTBOM JIMHEHHOIO MPOCTPAHCTBA KBAJAPATHBIX MAaTpull 2-T0 MOpsJKa C
JEHCTBUTEIBbHBIMU YIEMEHTAMMU:

a). MHOKECTBO KBa/IPATHBIX MaTpPHUIl 2-TO MOPAIKA C LIETBIMU JIEMEHTAMU;
0). MHO)XECTBO KBaJ[PATHBIX MATPHIl 2-TO MOPSIKA C pAllMOHAILHBIMHU JIEMEHTAMH;
B). MHO)KECTBO KBaJpaTHBIX MATPHI] 2-TO MOPsIAKA C ACWCTBUTEIHHBIMU DIIEMEHTaAMU?

7. HaiiTu pa3MepHOCTb M KakOH-HUOYb 0a3UC CIAEAYIOMUX MOANPOCTpaHCTB U BEKTOPHOTO MpocTpancTBa V
KBaJIPaTHBIX MaTpUIl 2-TO MOPSAKA C JEHCTBUTENFHBIMH IEMEHTaMH Hajl rmosieM R:

4 % a 0

a
a) MaTpuIl BUJa 2 a3 aieR; 0) marpui Buna 00 ,  aeR;
0 & a &
a, O a;

B) MaTpHIl BUAQ ajeR; r) marpui Buma aieR;

a o0 a &
—a, &

a
1) MaTpHUIl BUJA , aeR; e) marpuil Buaa ajeR.

8. Jlansl nBa O6a3uca. 3amucarh MaTPHUILy MEpexoa OT EPBOTo 0aszrca KO BTOPOMY:

4.
a) 0a3uc €1, €, €3, &4 U 0a3uC &€y, €3, €4, €1 B MpocTpancTBe RY;

5
0) 6a3uc ¢1, €, €3, €4, €5 U 0a3UC &s, €4, €3, €2, €1 B MPOCTpaHCTBE R”.

9. Jlanbl nBa 6a3uca. 3amucath MaTPHILy Mepexo/ia OT MEpBOro 0asrca KO BTOPOMY M MaTpUUHYIO (GOPMYITY,
CBSI3BIBAIONIYIO 00a Oa3uca:

a) basuc €, €, €3, €4 U 0a3UC ay = 2g; - 2&; -3e3 + bgy,
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O = -g1 + 3g5 -3g3 + 3¢y,
o3 = 7g1 + 5ey +2¢3 -g4,
ou=2etet + &4,
6) 0asuc €1, €7, €3, €4 U 0Oaszuc Bl =-g1 - 12e5 - 3g3 + 64,
Bz = 3g1-9ey - 3e3+ 3g4,
Bg = 4g1 + 5gp +2¢3 - 2¢4,
B4 =-2g1 + 10g; - 33 + €4;

10 B enqunuvHOM 0Oasmce qaHbl BEKTOPHI O, O, 013 U Y. JlOKa3aTh, 4TO CUCTEMA BEKTOPOB (i1, O, O3 0o0Opa3yer
0a3uc mpoctpancTBa. HailTu KoopIMHATEI BEKTOpPa Y B HOBOM 0a3uce:

a) ou= (2, 1,-1); o= (-3, 2,-1); oz= B) ou=(2,2,2); 0,=(2,0,2); az=(-3, 2,

(1,1,1); v=(3,5, 4). 2). v=(6,-2, 3).
6) alz( 31 21 1)1 a2:( 1! 2! 1)1 Q3= ('11 F) o= ( 1! O,-7), Q2= ( 21 11-3)! Q3= (41
1,-1). y=(3,5,-7); 2,-1); y=(3,1,-5).

11. Jnsa cnenyroomux cucteM HailTu panr R, olmiee pemieHue, pasmMepHOCTh M 0a3uc mpoctpaHcTBa L
pemeHuii (pyHIaMEHTaIbHYIO CUCTEMY PELICHMI), a TaK)Ke caMO IPOCTPaHCTBO L pemennit: 7x1 — 4x, + 9x3
+2x4 +2x5 =0,

5x1 + 8xo + Tx3 — 4x4 + 2x5 =0,

3x1 — 8Xxp + 5x3 +4x4 +2x5 =0,

7X1—2Xp +2x3+ X4 — 5x5=0;

12. Haittu marpuily JUHEHHOTO oreparopa, epeBosiiero equarnaabiii 6asuc €1 = (1,0,0),e=(0,1,0), &3
=(0,0, 1) B cucremy BEKTOpOB 01, Ol2, O3, 33JITAaHHBIX B EAMHUYHOM Oa3uce:

ayoy;=(2,-3,1), 0) ou =(5,-4,3), B)oy = (3,1, 13),
O = (-1, 7, -3), OL2:(-2, -7, 3), OL2:(1, 8, -3),
oaz=(2,-1,8); oz =(2, 10, 8)); oz = (3,11, -8).

13. Haiiru panr r u nedexr d nureiiHoro oneparopa f Bektoproro mpocrpanctsa R®, 3axanHoro s 1060ro
BekTopa 3 = (X1, X2, X3) € R CIIEIYIOIINUM 00pazoM:

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

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

B) f(B) = ( X2 + X3, 2X1 + X3, 3X1 - X2 + X3);

1) f(B) = (2x1 + 2x2, X2, X3 - X1);

14. Oneparop ¢ B 0a3uce aj,a; uMmeer marpuily A. Omneparop y B 0asuce Bj, B, umeetr marpuny B. Haittu
marpuity C oneparopa f B 6asuce aj, a: a)a; = (2, -3),a,=(1,-2); B1=(2,-1),8,=(1, -1);

20 i

6)31:(1,1),32:(2, 1), B1:(1,2),B2:(3,5);

Y 2 1
A=\ T p=\2 1) f=o+3y:

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

i)

, f=¢+2y;

B= 2 1 ,  F=100¢ + vy,
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1")31:(-1,0),322(1,1); B1:(3,1),B2=(2,1);
2 3 -1 2

45 , B= 9 1 , f=-2¢ +y.

A:
15. BbISICHUTD, MOKHO JIM JAHHYIO MaTPUILY JUHEHHOTrO omeparopa IPUBECTH K JUArOHAJIILHOMY BHYy IIyTEM
nepexoa K HoBoMy Oasucy. Ecim MOXXHO, TO HalWTH 3TOT 0a3Wc M JuaroHaidbHylo Marpuily. Crenarb
MIPOBEPKY.

-3 4 -3 0 4 -5 0 4 -3
3 4 -1 0 4 7 0 4 -1
g\ 33 1), ol 1 1), S8 3 1

1 kypc, 2 cemecTp

TEMA 6,7

1. Paznmenute MmHorowien f(X) Ha mHorowien Q(X) pasHbiMEH crocoOamu: 1) «yrojkom», 2) METOIOM
HeonpeIeIéHHbIX K09dduumenTos, 3) mo cxeme [opuepa ( eciu Boamoxkuo) f(X)= x> + x* + X2 - 2x% + 2x + 3,
g(X)=x -2. Cnenarb IpOBEPKY.

2. Mpukakux a u b muorownren f(x) =x° — 4x°+ 3x* + 2x* + ax? + bx — 4 umeer 4rcII0 2 KOPHEM HE HIDKE
BTOPOM KpaTHOCTHU?

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. Caenarsh mpoBEpKY.

4. Boipasuts HOJI muorowtenos f(x)= x* - 6x3 + 8x? + 3x - 12, g(x)= x*- 4x%+ 2x — 8 nuHeilHo yepe3 T
MHOTOWICHBI. CIIeNarh MPOBEPKY.

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

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

2 Kypc, 3 cemecTp
TEMA 8,9

3aganus:

1. Pemmute MmeTogom KapaaHo B 1osie KOMIUIEKCHBIX YHACENT YPaBHEHUS:
x*—16x* +72x-108=0. x®—6x*—3x+148=0.

2. PCU_II/ITL METOIOM dDeppapI/I B ITOJIC KOMITJICKCHBIX YHUCCII ypaBHeHI/ISI
x* —4x® +10x% —20x+ 25 =0.
x*—8x*+21x> - 20x+5=0.

3. HaifTn panuoHansHble KopHU MHOToweHoB | (X) = 12x" +32x* +23x* +15x +18
f(x)=x°=7x*~12x* +6x+36
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4. Jokaxure npu MTOMOIIIN KpUTEPUS DW3eHIITeilHa  HENPUBOIAUMOCTH MHOTOWJICHOB
U5 4 3 2 U5 3 2
f(x)=x"—-8x"+14x" —28Xx" —2x—26 , f(X) =% =7x"-12X"+6X+36 yan monem paLHoHANBHBIX yKcel Q.

5. Haiitu MHOTOWIEH C JeHCTBUTEIbHBIMU KO3(PPUIIMEHTaMH, KOPHSIMH KOTOPOTO SIBJISIFOTCA yucna: 1, -2, 1,
1-2i, 3i.

6.. HaliTu MHOTOWIEH ¢ JCHCTBUTEIBLHBIMU KOA(h(UIIMEHTAMU, KOPHIMH KOTOPOTO SBJISFOTCS ducia: -1, -
2+3i, 1+i.

_ 5 4 3 2
7. Pasnoxuth Muorouwmen | (X)=20X"+22x" —102x" +41x" +13x-6 5 HPOM3BEJCHUE HENPUBOAMMBIX
MHOXXHTEIICH HaJl KoiblioM Z u Haj nojasmu Q, R, C.

Ay 4 3 2 .
8. Pasnoxuth Muorouwnen | (X) =3X"+5X" =17x"-31x" +4 NpPOM3BECHHE HENPUBOAMMBIX MHOKHUTENIEH
HaJ koibloM Z u Hag noisimu Q, R, C.

9.VoenuThCs, YTO CIEAYIOUIMA MHOTOWIEH — CHMMETPHUYECKHH, W 4YTO OH BEPHO BBIPAXKEH Yepe3
2 2 2_ 2. 2 2
3IIEMEHTAPHBIC CHMMETPUYECKHE MHOTOWICHBL: (X1 + X2)” (X2 + X3)° (X3 + X1)° = 01°02" — 2616203 + G3°.

10..YGeautncsi, 4TO CHAEAYIOIMA MHOTOWIEH — CHUMMETPHUYECKHUM, M UYTO OH BEPHO BBIPAKEH uepe3
3JIEMEHTapHbIE CUMMETPUYCCKHE MHOTOYJICHBI: Xlg’xz2 + X13X32 + X12X23 + X12X33+ X23X32 + X22X33 = 01022 —
2
2(51 03— 0203,
IIpumepsbl 3a1aHNnii 1J151 TEKYLIET0 KOHTPOJIsI (KOHTPOJIbHBIE .padoThI).
1 kypc, 1 cemectp.

TEMBI 1-3.

3aganus:

_ P Al 2 =1, o 1 -3, ._6 5
1. Boraucnuts (A - C + 3B)T s A (1 4),B (1 —8)’C (1 _1)-

2. Haiitu k03¢ GUIMEHT NpH X B pa3iIoKeHUH ONpenenuTenei

7 3 -1 x 3
6 2 -3 41
1 1 3 0 2
4 -1 5 x 2
3 3 1 21

3. Pemnte MeToziom ["aycca cuCTEMBI IMHEWHBIX YPaBHEHUN:
X1t Xo+3X3 — 2%X4 + X5 = 5,
3x1+3xXo+5%x3 —4x4 +3x5 = 5,
X1+ Xot+ 7X3 — 4x4 + X5 =15,
2x1+ 2xo+2x3 —3x4 +3x5 = 6.  Cpaenarb IPOBEPKY.

4. Pemuth cucTeMy JIMHEWHBIX ypaBHEHUHM AByMs crocobamu( Meron Kpamepa m  Marpuysbslii croco0
pellIeHns] ypaBHEHUN):
3x; — x +7x3=1,
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X1 - 5X3 = - 7,
X1 *tXx3 +2x3= —1.Cnenarb npoBepKy.

1 kypec, 2 cemecTp.
TEMMBI 4,5.
3aganusa:

1. Ilpu momonm Anropurma EBkiunga Haiigure HanOOabIIUi oOmui nenurens d mensix gucen a = 783, b =
1015 u ero nuHEHOE BBIpAaXKEHHUE YEPE3 ITU YUCIIA.

2. HaiinuTe KaHOHMYECKOE TMpeJCTaBlIcHUE LenbiXx dyucen a = 783 u b = 1015 u ux HanGonpwii oOIIHiA
nenutess d ¥ HaMMeHbIee 001Iee KpaTHoe M.

3. SIBnsieTcst Ju cieyroNiee MpaBuilo ajnredpandecko omnepanueid Ha MHOkecTBe N? Eciin na, To kKakumu u3
CBOMCTB ( aCCOIMAaTUBHOCTh, KOMMYTAaTHBHOCTbD, HAJTMYNE HEHTPAIBHBIX, CAMMETPUICCKUX 3JIEMCHTOB ) 3Ta
omneparus obmagaer? ( Va, B € N) o @ B = o. SBnsgercs au rpynmnoi TaHHOE MHOXECTBO C JaHHOMN
orepanuei?

(1+2i)% - (3-2i)? N 1 (5+i)+(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. BbruncanTb, MCHoOIb3ys TPUTOHOMETPUYECKYIO (POPMY KOMIUIEKCHBIX YHCEN:

55
3—+/27i
—al OtBer Jarh B anreOpanveckoii (opme.

4 o
6. YpaBHeHue X =-81 pemuTh B MOJE€ KOMIUIEKCHBIX uucen. Crenars NpoBepKy (A ABYX 3HAYEHHH).

1 kype, 2 cemecTp.
TEMBI 6,7.
3ananus:
1. Pasnenuth muorowieH f(X) ma mHorowien Q(X) pasHbIMH crocoOamu: 1) «yroikomy», 2) MeETOI0M
Heomnpenen€HHbIX K03 GUIIMEHTOB, 3) 1o cxeme [opHepa ( eciu BO3MOXKHO).

f(x)= x> + x*+ x3- 2x% + 2x + 3, g(x)= x*+ 4x3 + 8x* + 8x + 3. Cyenarb MIPOBEPKY.

2. OnpenenuTh NMOKa3arellb KPaTHOCTU KOpHS Xo = 2 MHorowieHa f(X) = x® — 6x° + 15x* — 22 + 21x* — 12x +
4.

3. Ilpu nomomm anroputma EBknuaa Haiitu HOJ[ MHoOrouneHos f(X):X5+ x4 +3X3+4X2+8X+12,
g(x)=3x*+5x°+12x+. Crrenarb MpoBepKy.

4. Beipasuts HOJ muorownenos f(x)=x+ 2x* +3x>+4x%+8x+12, g(x)=3x"+5x>+12x+20 nuHeiiHO depe3 HTH
MHOTOWIeHbI. Caenarb MpoBEPKY.
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5. Haitru HOK wmmuorowrenos f(X)= 3x*+5x*+12x+20, g(x)= x°+ 2x* +3x*+4x*+8x+12, 3nas ux HOJI
(3amanue 1). Cnenarb mpoBEpKy

6. Ipexcrasuts MmuorowieHsl f(X)= (X°+4)(X*-4)(x%-3x+2)(x+1), g(X)= (x3-4x)(x*+2x+1)(x-2) Hag R B
kaHoHn4eckoi popme u Haittr ux HOJI d(X) u HOK m(x).

7. SIBnsercs AM MOATrPYIIION AAJWTUBHOM TPYNIbl JEHCTBUTENIBHBIX MATpHl] 2-TO HOPSAJKAa MHOXKECTBO

[X 0]
MaTpui Buaa y C LICJIbIMHU 3JeMEeHTaMu?
p
\3/ 2+1

3 3/ .
8. N30aBUTHCS OT MPPALMOHAIHLHOCTH B 3HAMEHATENE IPOOH — 2+34+3 , IPUMEHUB METO/I, UCII0JIb30BaHHBIN
MpY JOKA3aTEIBCTBE COOTBETCTBYIOLLEH TEOPEMBI.

a -3b

9. Nokaxute uzomopdusm kosren Ky = <{a+B\/3| a,beZ}+, o>u K= <(b a j | a,beZ} +, o>
2 Kkype, 3 cemecTp.
TEMBI 8.9.

3ananus:
4 3 2
1. Pemmts MeTonom deppapy B MoJie KOMILIEKCHBIX YHCEN ypaBHeHHe X +X° —9x° +2=0.
3 2
2. Pemmts MeTomom Kapiano B mosie KOMILIEKCHBIX 9ncen ypaBHenne 2% +3x°—3x—9=0,

3. HaiiTu paupoHabHble KOpHH MHOrowieHa | (X) = 24x* —42x° = T7x" +56x+60

4. Jlokaxxure Ipu IIOMOIIU KpUTEpUs Oli3eHIuTeiiHa HENPUBOIUMOCTH MHOT'O4YJIEHA

f (x) = 6x° +5x* —10x° + 25x* +75+35 HaJ MOJIEM PalMOHANBHBIX uncen Q.

5. HaiiTi MHOTOWICH C JIeHCTBUTEIBHBIMU KOA(UIIEHTaMU, KOPHSAMH KOTOPOTO SIBIISIOTCS Yncna: 2, -7, 1+i,
I.

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

7.Y0enuThCs, UYTO CIENYIOIIUHA MHOTOWIEH — CHMMETPUYECKH, W 4YTO OH BEPHO BBIPAXEH depe3
AIIEMEHTAPHBIC CHMMETPHUYECKHE MHOTOWIEHBL: (X1 + X2 — X3) (X2 + X3 — X1) (X3 + X1 — Xp) = — 013 + 46167
— 863.

IIpuMepHBIEe BONPOCHI K IK3aMeHaM (KOHTPOJIb 110 JUCHHUILIMHE 32 CEMeCTp).
1 kype, 1 cemectp.
Bomnpocsr:
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1. Marpuubt Hag nojaeM. Onepanus cinoxkeHus: Marpuil. CBOKMCTBA onepaluy CI0KEHHUS.
1. YMHOXKXEHNE MaTpHUIl Ha AeHCTBUTENbHOE YKcii0. CBOMCTBA 3TOM Onepanuy.

2. YMmHO)keHue Marpun. CBoiicTBa 3TOMl  omepauuu  (acCOUMATUBHOCTb, HEKOMMYTAaTUBHOCTb,
HEUTpabHBIN 37eMeHT). OOpaTHbIC MaTPHIIBI.

TpancrioHUpOBaHUE MATPULL, TPAHCIIOHUPOBAHUE MPOU3BEICHUS MATPHUII.

KBaaparusie marpuiibl. Ennnnunas marpuma. OOpaTHbie 1 00paTUMBbIE MaTPHUIIHI.

Onpenenurens KBaapaTHOW MaTpuilsl. OnpeaenuTtens 2,3 nopsaakoB. OnpeaenuTenb N-ro nopsakKa.
AnreOpandeckre JOMOJTHEHUS K MUHOPBI 3JIEMEHTA OTPEACITUTEIS.

TeopeMma o pa3inoKeHUH OMPEACITUTEINS M0 JIEMEHTaM CTPOKH (CTO01a).

CnoiictBa ompeaenutena. HeoOxonuMple W JTOCTAaTOYHBIE YCIOBHUS PAaBEHCTBA HYJIIO OMNPEICIIUTEINS.
OHpe,I[eJ'II/ITeJ'II) TPEYroJbHOTO BHUJIA.

9. Brruuciienne o06parHoii MaTpHIIbl IPH TOMOIIH alTre0pandecKux JOTOIHEHHA.
10. IIpocreiimue MaTpudHbIC YpaBHEHHS, UX PEIICHME.

11.  Cucremsl muneiinbx ypapuenuii (CJIY). Pemenus CJIY. Pasnocuibubie CJIV.
12.  Opuopomssie u HeonHoponusie CJIY, cBOICTBA UX PEICHUIA.

N kW

13.  Dnemenrapusie npeodpazopanus CJIY. Pasnocunsrocts CJIY Ipu 31eMeHTapHBIX IPe0Opa3oBaHUsX.
14.  Dnemenrapuble MpeoOpa3oBaHUs MATPUIL.
15.  Crynenuarsie cucrembl TuHeHHbIX ypaBHenuii. [Ipuenenne CJIY K CTyleHYaTOMy BHLY.

16. Marpumpl, coorserctBytomue CJIY. DnemeHtaphble mnpeoOpasoBanus Marpui. CTyHneHdaThle
Marpulibl. Panr marpuisl. Panr CIIV.

17. Teopema o umcie peleHnii cCHCTEM IMHEMHBIX YpaBHEHUIA. MeTox ['aycca penenus cucTeM JIMHEHHBIX
ypaBHeHUH. O0111Ee ¥ YaCTHbIE PELICHHS] CUCTEM JIMHEWHBIX YpaBHEHUI.

18.  3anuck u pemenue cucteMsl N TMHEHHBIX ypaBHEHHUIA ¢ N HEM3BECTHBIMM B MATPUYHOMN (hopMe.
19. IIpasuno Kpamepa pentenus cucteMsl N TMHEHHBIX ypaBHEHUI ¢ N HEM3BECTHBIMU.

1. AnreOpandeckasi omnepamnusi Ha MHOXecTBe, mpuMepbl. CBoiicTBa OuWHapHOW ayreOpandecKoit
olepanuu.

1. I'pynma. ITpumepst rpynmn. IIpocrelimme cBONCTBA IPyIIIBI.

2. Konsuo. [Tpumeps! kosew. [Ipocreitme cBoiicTBa KoJIbIia.

3. ITone. IIpumepsl noneii. Ero nmpocreiiine cBONCTBA.

4, [Toarpynma. Heo6xonnMoe U 10CTaTOYHOE YCIOBUE TOTO, YTOOBI HEKOTOPOE MOAMHOKECTBO TI'PYIIIIBI
SIBJISITIOCH €€ MOATPYIIION.

5. IToaxosnbio. Heobxoaumoe u 10CTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOIMHOXKECTBO KOJblIa
SIBJISUIOCH €TI0 MOJKOJIBIIOM.

6. ITogmone. HeoOxoaumoe M A0CTaToOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOAMHOMKECTBO IOJIA
ABJISAJIOCH €TI0 TOATIOJEM.

1. KOJIbI10 1ENBIX YKCE.

8. ITose KOMIUIEKCHBIX YMCEII KaK pacIIuPEHHE MO JEHCTBUTEIbHBIX YACEI.

9. Paznuunblie GOpMBbI KOMITJIEKCHBIX YHCEI, OTIEPALUU C HUMH.

10.  KopHu u3 KOMIUIEKCHBIX 9ncen. KopHu N-if cTenenyn U3 eIMHUIEL.

20.  Apudmernyeckoe BEKTOPHOE IIPOCTPAHCTBO.

21. KoHeYHOMEPHOE BEKTOPHOE NPOCTPAHCTBO HAaJ IPOM3BOJIBHBIM IOJIEM, €r0 MPOCTEHIIHME CBONCTBA,
IPUMEPBIL.

22. ba3uc ¥ pa3MEpHOCTh KOHEYHOMEPHOTO BEKTOPHOTO IIPOCTPAHCTBA.

23.  Marpuna nepexoa ot 6azuca k 6asucy.

24.  Cea3b MexIy KOODAMHATHBIME CTPOKAMH BEKTOPA B Pa3IMYHBIX 0a3KCax.

25.  JluneiiHoe 0TOOpaKeHHE BEKTOPHBIX IPOCTPAHCTB, €r0 CBOWCTBA.

26.  IIpeoOpa3oBaHHe KOOPMHAT.
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217,

Marpuia nepexoaa oT OJHOTO 0a3uca BEKTOPHOTO MPOCTPAHCTBA K IPYTOMY.

28.  JluHeiiHbli omepaTop B BEKTOPHOM MPOCTPAHCTBE M €r0 MAaTPUIA, U3MEHEHHME €€ HpH IMepexoie K
IpyroMmy 0aswucy.

29.  Omnepauuu HaJ JIMHEHHBIME OIIEPATOPAMH.

30.  Jluneiinas anre6pa HaJ HOIEM.

31.  O6pas u aapo, panr u aeeKT TMHEHHOro OIepaTopa.

32.  CobGcTBeHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI JIUHEHHOTO ONEparopa.

33.  XapakTepucTuueckoe ypaBHEHME JIMHEHHOTO OIepaTopa.

34.  TlpuBeneHue MaTpuIbl JUHEHHOTO ONEPATOpa K AUArOHATLHOMY BHLY.

1 kypc, 2 cemecTp.

Bomnpocsr:

1. Koib110 MHOTOWIEHOB OT OAHOM EPEMEHHOM HaJ MOJIEM JIEUCTBUTEIbHBIX YUCET.

2. JlenuMOocCTh B KOJIbLIE MHOTOWIEHOB OT OJJHOM MEPEMEHHOM HaJ| MIOJIEM JICHCTBUTEIBHBIX YHACEIL.

3. Teopema 0 J€J€HUM C OCTAaTKOM B KOJIbIIE MHOTOWICHOB OT OJAHOM MEpPEeMEHHOW HaJ MojeM
JICHCTBUTEIBHEBIX YHCE]L.

4, Jlenenne MHOrouwieHa Ha IByWIEH X-a U KOPHU MHOTOUJICHA.

5 Teopema besy. Kparasie kopau. HanbombIiiee BO3MOKHOE YUCIIO KOPHEH MHOTOUJICHA.

6. HauGonpmmii 001mumii 1eIUuTe b MHOTOWICHOB HaJl TojieM. AnroputM EBkiuma.

7 JIuHeHOE BRIpaKCHNE HAaNOOJIBIIEro O0IIEeTo ASTUTEISI MHOTOWICHOB HAJT TIOJIEM

8 Haumensiiee o61miee kparnoe muorowieHoB. Ceszp HOJL u HOK.

9. HenpuBonumbie W nOpuBOAMMBIE HaJ TMOJEM JCUCTBUTEIBHBIX YHCEI MHOTOYIEHBI, HX
CBOMCTBA.

10. Paznoxxenne  MHOrowieHa B NPOU3BEICHUE MHOTOWIEHOB, HENPUBOJMMBIX HAJl JTAHHBIM
IOJIEM

11. Kanonnyeckas ¢opma 3anucu muorowieHoB. HOJl u HOK B kanornueckoit popme.

12. Pacuimpenuss mnoneit. CTpoeHHE NPOCTOrO pacIIMpeHus: Moyis. MHUHUMalIbHBIA MHOTOWIECH

anre6pqueCK0ro HaJ IMOJIEM 3JIEMCHTA.

N =

No kW

8.
9.

13. CrtpoeHue mpocToro aaredpandeckoro paciiupeHus mosl.
2kype, 3 cemectp.

Bomnpocsr:

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

KOJ'IBI_[O MHOT'OYJICHOB OT N TIICPEMCHHBLIX HaMI 00J1aCTBIO OCJIIOCTHOCTH. .HCKCI/IKOl"pa(i)I/ILIeCKOC
YHOPSIOYCHUE YJICHOB MHOIO4JIeHa OT N MEpPEMCHHBIX. Breicmuii  gnmen IMPOU3BCACHUA IBYX
MHOTOYJICHOB.

.CHMMeTqueCKHe MHorowieHsl. CBOMCTBA BBICIIETO YJICHA CUMMETPUYCCKOI0O MHOI'OYJICHA
OcHoBHas TEOpEMa O CUMMETPHUICCKHUX MHOTOYJICHAX MU CIICACTBUC U3 HEC.

MHoro4ieHsl OT OJHOM nepeMeHHoﬁ Haa ITOJIEM KOMIIJICKCHBIX YHCCII. OcHoBHas TCOpCMa anrerLI.
AJ]PCGpaI/I‘-ICCKaH 3aMKHYTOCTb mojiei. Anr e6pa1/1quKa;1 3aMKHYTOCTbD ITOJISI KOMIIJICKCHBIX YUCEII.

Paznoxenne MHOTOWIEHa Haa TOJEM KOMIUIEKCHBIX YHCENI B TIPOU3BEICHHE HEMPUBOIUMBIX
MHOXXUTEIEN

Pemenne ypaBHEHUN TPETHEHN CTEIICHU HAJl ITOJIEM KOMIUIEKCHBIX YUCEN .
Pemenne ypaBHEHUI 4€TBEPTOM CTETIEHU HAJI ITOJIEM KOMIUIEKCHBIX YU CEI

1OKOpHI/I MHOI'O4JI€Ha Haa II0JIEM HeﬁCTBHTeHBHBIX YHUCCII. COHpSDKeHHOCTI) MHUMBIX KOpHeﬁ

MHOT'OYJIEHA C JeMCTBUTEIbHBIMU KOB(p(pI/ILII/IeHTaMI/I.
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11.Pasnoxenue MHOrouseHa Haj MOJNEM JEHCTBHUTENIBHBIX YHMCEd B IPOMU3BENCHUE HENPUBOIUMBIX

MHOXXHUTEIIEN.

12.1lenbie u paumoHaIbHbIE KOPHM MHOTOMJIEHA € LENBIMH KO3(QPUIIMEHTAMH.
13.Heo6xonuMblii NpU3HAK PALMOHAIEHOTO KOPHS MHOTOUIEHA C IETBIMA KO3 (HUIIMEHTaMH.
14 Kpurepuii HeNPUBOAUMOCTY MHOTOYJIEHOB HAJI TTOJIEM PALMOHAIBHBIX Yncen (DM3eHIITeHHa).

15.TonsiTie paspemMMOCTH ypaBHEHHS B pajuKanax. YCJIOBHS Pa3pelIMMOCTH yPaBHEHHS TpEThei
CTEIEeHU B KBa/IPAaTHBIX paJluKajax.

16.HpI/IM€pr rCOMCTPHUYCCKUX 3alad, CBOAAIIUXCA K YPaBHCHUAM, HCPA3PCIIMMBIM B KBaJApPaTHBIX

paauKkaiax.

IIpumepbl NpaKTUYECKUX 3aJAHUM 1JI51 KOHTPOJISI 3HAHU HA CeMeCTPOBOM K3aMeHe.

1 kype, 1 cemecTp.

TEMBI 1-3.
3aganus:
31 -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.

31 -1 31 -1

2. Beruncnuts npousBegerne Marpunl (2 2 1 )u (2 2 1), u HA00OpOT.

[98)

1

. [lepemHoxuTh Marpuisl (1

1

—4
-5
6

1 1 1 1 1 1
-3 2 2 3

—3)u(1 —1 0),uHA060pOT.
4 -1 2 1
3 1

4. Bbruucnuth npousBeneHue Matpulsl (2 2 1 ) Ha TPAaHCIIOHUPOBAHHYIO €, U HA0OOPOT.

|9,

o)

. dns Mmarpunb

3 -1 7
-2 0
1

1 1 1
31 -1 31 -1

. [okazarp, uto (Ae B) =BT e AT, eccru(2 2 1)u (2 2 1)

1 1 1 1 1 1

HalTH 0OpaTHyo Marpuily. Caenars mpoBepKy.

3 -1 7 3 4 2
7. Pemute ypaBuenne X-A=B, e A=(-2 0 -5),B=(—-1 -1 2).Cnenarb npoBepKy.
1 1 2 1 2 1
2 4 -1 1 0 1
8. Pemnth MarpuuHoe ypaBHeHue A-X=B,ecnouA=(1 0 1 ),B=(1 1 1).Caenarb mpoBepky.
1 1 0 1 0 1
9. Haiitu nByms pa3ubiMu crioco0aMu KO3G(UITMEHT MPHU X B PA3TI0KEHUHU OTIPEICTUTEIS .10. Beruucnurs
2 0 -1 1 3
0 2 -3 41
1 1 3 0 2
4 -1 0 0 2
ONPEIEITUTEIND 3 3 1 21
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11. Pemuth meTosiom ["aycca cucremy TMHEMHBIX ypaBHeHUN. Caenarbh NpOBEPKY.

X1+ 2Xo — X3+ 3x4 +4x5 = 1,
2X1 — X2+ 3x3+2xX4 — X5 =2,
X1 H4x5 +2X3 — 5X4 +3x5 = 3,
X1+15%o+6x3 —19x4 +9%x5 = 9.

1 kypc, 2 cemecTp. .

TEMBI 4-5.

3ananuda:

1 ITpu momorm Anroputma EBkimaa HaiiinTe HanOombimmid o0muii enurens d measix uncen a = 1015, b =

638 u ero JIMHEWHOE BBIPAXKEHHE Yepe3 ITU uuciias.

2. Haiinute KaHOHMYECKOE TpecTaBiieHUe meibix yuced a = 1015 u b = 638 u ux HanbonbmIHMiA OOIIHIA
nenutess d ¥ HaMMeHbIee 001Iee KpaTHoe M.

3. SBnsiercs nu cnepyrolee NpaBuio anrebpamdeckoil omeparueii? Ecnu nma, TO KakuMU M3 CBOWCTB
( accoMaTuBHOCTh, KOMMYTAaTUBHOCTb, HAJIMUYNE HEUTPATbHBIX, CAMMETPHUYECKUX AJIIEMEHTOB ) 3Ta OTepaIus
obnamaer? (Va, B € Z) a*p=a". SBusercs mu IPYNION TaHHOE MHOXKECTBO C JAHHOU ornepauuen?

(1+2) ~(3-2)° 1

4. BEIUNUCIUTE: 2-i (5-1)
5. Pemnth KBagpaTHOE ypaBHEHHE 7°-7+5=0B none R, B mone C. Cnenars IpoBepKy.

6. BeluncnuTh , HCHONB3yS TPUTOHOMETPUUECKYID (OPMY KOMIUIEKCHBIX YHCET. OtBer mgath B
anrebpanueckoir opme.

4 o
7. YpaBHeHHe X =-81 pemuTh B MOJE€ KOMIUIEKCHBIX uucen. Crenars NpoBepKy (A7 ABYX 3HAYEHHH).

8. SIBnsercs nu cieayrollee IpaBuiIo aarebpandeckoil onepanuei? ( Va, B € Z ) a*B = a°. Eciau 1a, To
KakUMU U3 CBOMCTB (aCCOIMAaTUBHOCTh, KOMMYTaTHBHOCTb, HaJIM4yhe HEUTPAJIbHBIX, CUMMETPUUYECKHUX
AJIEMEHTOB) ATa orepalus 0oaagaeT?

BAPMAHTBI OTBETOB:

1) acconuaruBHOCTB; 2); KOMMYTaTUBHOCTb;  3); HAIWM4YM€ HEUTpaIbHOIO 7IeMeHTa; 4) Hajaudue
CUMMETPHUUYECKHUX IEMEHTOB; 5) onepalus He ABJseTcs alre0Opandeckoi.

9. PemuTh KBaJipaTHOE ypaBHEHUE 27°-z+5=08none R, B mone C. Crenarsb IIPOBEPKY.

10. BLI‘{I/IC.HI/ITB, HCIIOJIb3YyA TPUTOHOMCTPHYCCKYIO (I)OpMy KOMIIJICKCHBIX YHCCII:

—\/§+i 12

—2-a OtBer narh B aireOpaudeckoil Qopme.

11. YpaBHeHue x*=225 pelmMTh B TIOJIE KOMIUIEKCHBIX 4Yucen. Caenars mpoBepKY (Ui IBYX 3HAYCHUH ).

21 Ipu momorm Anropur™a EBkinma HaiinnTe HanOobImuii o0muit aemurens d mensix yncen a = 1015, b =
638 1 ero JIMHENHOE BBIPAKEHUE UEPE3 ITU YUCIIAg.
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13. Haiinure kaHOHHWYECKOE MpejcTaBieHne meibix uncen a = 1015 u b = 638 u ux HanboibIINi OOIIHIA
nenutenb d ¥ HaUMeHbIee odIIee KpaTHoe M.

1 kypec, 2 cemecTp.
TEMBI 7-10.
3aganusa:
1. Pasgenute muorowreH f(X) ma muorowren Q(X) pasHeiMd crmocobamu: 1) «yroiakom», 2) MeETOIOM
Heonpeaen€HHbIX KodhduimeHToB, 3) mo cxeme [opHepa ( eciu BO3MOXKHO)

f(x) = x*- x3+2x°~x + 1, g(x)=x*—x - 1. Cnenarp npoBepKy.

2. Ilpu kakux yciaoBusx MuHorowieH f(X) = x°— 2x°— x*= 2x* + ax® + bx + ¢ umeer uncino 1 KOpPHEM TpeThen
KpaTHOCTHU?

3. Ilpu momomu anroputma EBkinia HalTH HaMOONBIIMK OOIIUHA JenuTenbs MHOrowIieHOB f(X)= 4% - 4x* +
5x%- 4x?-x + 1, g(x)=2x3 + x*+ X - 1 ¥ BBIPasUTH ero JMHCHHO Yepes STH MHOroWwIeHb!. CenaTh IPOBEPKY.

4. Boipasuts HOJ muorownenos f(X)=x+ 2x* +3x>+4x%+8x+12, g(x)=3x*+5x>+12x+20 nuHeiiHo uepe3 dTH
MHOTOWIEHBI. C/IeNnarh MpPOBEpPKY.

5. Haiitu HOK muorounenos f(x)= 2x° + x2+ X - 1, g(X)= 4x° - 4x* + 5x° - 4x® - X + 1 3nas ux HOJ| (3aanue
1).. Cnenarb mpoBepKy

6. [IpencraButb mHorowienst f(X)= (

X2-5x+6) (-2x)%(x-3)%, g(X)= (X*-2x-3)(x*+2x+3)(x*-2v/2) nag R B kaHOHMUecKoil popme u Haiith ux HOJI
d(x) u HOK m(x).

[a O]
7. I/IBOMOp(l)HBI JIA AU TUBHBIC I'PYIIIIBI: a) MaTpul Bua 0 a C pallMOHAJIbHBIMHU 3JICMCHTAMU,

a 0
0 a
0) MaTpuIl BUaa C LEJBIMU DIIEMEHTAMU?
7.. Maubl rpynmel Gy = < { 3% | kKeZ},e>uGy=<{5k ‘ Kk €Z }, + >. U3omopdHbI 111 OHK?

8. SBnstercss m monem konbio  <{(a, b)|a,peR},+,e>, rae omeparuu omnpeneseHbl CICIYIOIIAM 00pa3OM:
(Va,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)e(c,d) = (ac, bd) ?

3/§+2

3/ 3 .
9 .M306aBUTHCS OT UPPALMOHATILHOCTH B 3HAMEHATEJIEe 25 +3\/§—2 , IPUMEHUB METO/I, NUCIIOJIb30BaHHBIN
MIPH J0Ka3aTeILCTBE COOTBETCTBYIONICH TEOPEMBI.

2 Kkype, 3 cemecTp.
TEMBI 8-9.

3amanuda:
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1. Pemmuth Mmetomom Kapnano B 1mosie KOMITJIEKCHBIX YHCEN YpaBHEHUE
x*—9x?+18x-28=0

4 3 2
2. Pemnts MeTonom Deppapu B 1ojie KOMIUIEKCHBIX YHMCEN ypaBHeHue X +2x° +7x"+6x+5=0.

3. HaifTn paumoHanbHble KopHU MHOToweHa | (X) = 24" +10x* ~x* ~19x* ~5X+6

4. Jlokaxure Ipu IIOMOILIU KpUTEpUs Oli3eHTeiiHa HENPUBOIUMOCTH MHOTI'O4YJIEHA

f (x) =5x° —4x" +14%° — 28X + 2x -2 HaJ [OJIEM PAlMOHANBHBIX uncen Q.

5. HaiiTi MHOTOWJICH C JEHCTBUTEIBHBIMH KO (UIIMEHTAMH, KOPHSMH KOTOPOTO SBIISIOTCS uncina: 3, 1+1, 2i.

4B 4 3 2
6. Pa3ioxkuUTh MHOTOWICH f(x)=4x"-3x" -12x" +9x" -16x+12 4 HpOM3BEJCHNE HENPHUBOIUMBIX
MHOXKHTEIIeH Haa KoaboM Z v Hag noismu Q, R, C.

7.Y0enuTbcs, YTO CIENYIOIIMHA MHOTOWIEH — CHMMETPUYECKHH, M 4YTO OH BEPHO BBIPAXKEH 4epe3

3IIEMEHTAPHBIC CUMMETPUYECKHE MHOTOWICHBI: (X1 + X2 + X3) (X1 + Xot Xg) (X1 + X3+ Xg) (X3 + X1 — Xp) =
2

01 G2 —G103 +04.

8. Pemmts MeTonoM KapaaHo B 1ojie KOMIUIEKCHBIX YHCET yPABHEHUE
x°+9x* +18x+28=0

4 3 2
9. Pemuth MeTomoM Peppapy B MoJie KOMILIEKCHBIX YHCeN ypaBHeHue X +4x° —5x° +4x—6=0.

10. HaiiTy pauuoHaIbHbLe KOPHH MHOrodIenHa | (X) = 9® —6x" +10x° +39x* —21x+1

11. Joxaxure Ipu IIOMOLIU KpUTEpHUS Oli3eHTeitHa HENPUBOJUMOCTh MHOI'OYJICHA

f(x) =x>+7x" —14x° - 7x* + 28x— 35 HaJl T10JIeM PAlMOHAILHEIX uncen Q.

12. HaiiTu MHOTOUWIEH C JCHCTBUTEIBLHBIMH KOI(PPHUIUCHTAMH, KOPHSIMH KOTOPOTO SBISIOTCS yncna: -1-3i, 3,

-3, -1.

_ 4 3 2
13. Pa3snokuth MHOTOYIEH f(X)=24x"+64x" -9x" —71X+22 g ppouspeseHne HeIPHBOIMMBIX
MHOXXHTEIIeH HaJl KoiblioM Z u Haj nojasmu Q, R, C.

14, Y6enuthbcsi, YTO CIAEAYIOIMHUA MHOTOWIEH — CHMMETPHYECKHN, W YTO OH BEPHO BBIPAKEH uepe3
_ 2 2
3IIEMEHTAPHBIC CUMMETPUYCCKHE MHOTOWICHBL:  (X1X2 — X3)(X2X3 — X1)(X3X1 — Xp) = 03" — 61702 + 20203 +
2
6" — 26163 —0C3.

5.4. MeTtoauueckue MaTepuayibl, OMNpeAesIIONIAEe TPOUEAYPbl OIeHUBAHUSA
3HAHUH, YMEHHMil, HABBIKOB M (MJIM) ONbITA JEATEJbHOCTH, XAPAKTEPU3YHIIHUX
JTanbl (POPMUPOBAHUSA KOMIIETEHIIMA

Hrorosas OLICHKAa 3HaHHﬁ, YMCHHﬁ, crmoco0oB ACATCIIbBHOCTU CTYICHTOB I10 H3y‘IaCMOI71 JUCHUITIINHE
cocrasisier 100 6ammoB

Ha ouHoil u 3a0uHo¥ popmax oOyyeHus.

MakcumanbHOE KOJMYECTBO OAJITIOB, KOTOPOE MOYKHO HaOpaTh 3a TEKyIUK KOHTPoJib — /() GayioB.
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3a OTBETHI Ha BOMPOCHI YCTHOTO OMIpOca 00yJaronuics MoxxeT HabpaTh MakcuManbHO 30 O6aIoB.

3a BBINOJIHEHHE JJOKIIAI0B 00YyJatoLiiics MoKeT HabpaTh MakcumManbHo 20 6asioB.

3a BBIMOJHEHUE MTPAKTUYECKUX 33aJIaHUA 00yUaIOIIUICS MOXKET HaOpaTh MakcuMaabHO - 20 6asioB.
MakcumanbHast cymma OaijioB, KOTOpbIE OOyYaroIIMiCS MOXeT HaOpaTh NpH caade 3K3aMeHa,

cocrasisieT 30 0ayIoB.

Jnis cmaum 9K3aMeHa HEOOXOAMMO BBHIMIOJHUTH BCE 3aJaHHUS TEKYIIETO KOHTPOJIA. 3HAYUMBIM

MOMCHTOM SBJISICTCA IIOKa3aTCJIb U3YYCHHA MaTCpHraia J'IeKI_II/Iﬁ " BBIIIOJIHECHHEC 3aﬂaHHﬁ B YKa3aHHBIC CPOKH.

Ha

9K3aMCH BBIHOCUTCS MaTCpHall, HU3JIaraeMbIii B JICKIUAX U paCCManI/IBaeMBIf/i Ha NPAKTUYCCKUX 3aHATHAX.

IIIkana oneHUBAHNA OTBETOB CTYACHTOB HA JK3aMCHE

KommmuecTBo Kpurepuu onienuBanus
0aoB

26-30 Ecnu ctygeHT cBOOOJHO OpUEHTHPYETCS B TEOPETHUECKOM MaTrepHale,
3HaeT (HOPMYIUPOBKUA OCHOBHBIX OIPEICICHHM, TEOPEM U CBOWCTB, YMEET
MIPUMEHSITh TEOPETHUECKHUE CBEACHHUS VISl PEIICHUS TUTIOBBIX 3324

15-25 Ecnu  cTymeHT  HEZOCTaTOYHO  CBOOOJHO — OPUEHTHUPYETCS B
TEOPETUYCCKOM MaTrepHalie, omudaercs mpu (GOpMyITHpPOBAaHUH OCHOBHBIX
OIIpEJICIICHUI, TEOPEM M CBOWCTB, YMEET NMPUMEHSATh TCOPETUUCCKUE
CBEICHHS JUIsl PEIICHUS TUIOBBIX 3a1ad (B 3aBUCUMOCTH OT KOJHYECTBA U
CTCTICHH MMEIOIINXCSI OMMOOK M HeJTOUETOB).

8-14 Ecnu cTyneHT mioxo OpUEHTHUPYETCS B TEOPETHUUYECKOM Marepuaie, He
3HaeT HEKOTOpble (OPMYTUPOBKU OCHOBHBIX OIPEICICHUH, TEOpeM U
CBOMCTB, Yy CTylIeHTa BO3HUKAIOT MpPOOJIEMBbl MPH  MPUMEHEHUU
TEOPETHUYECKUX CBEACHUH JUIsl PEIICHUs] TUIOBBIX 3a7a4 (B 3aBUCUMOCTH OT
KOJIMYECTBA M CTETICHU UMEIOLTUXCS OIIMOOK U HEIOUETOB).

0-7 Eciu cTyeHT He OpUEHTUPYETCSI B TCOPETUIECKOM MaTepHalie, He 3HAST
OOJIBIIMHCTBO (DOPMYITHPOBOK OCHOBHBIX OTIPECIICHUH, TEOPEM U CBOMCTB U
HE yMeeT MPUMEHSTh TEOPETUUECKUE CBEICHUS IS PEIICHUS TUTIOBBIX 3a/1a4
(B 3aBHCHMOCTH OT KOJIMYECTBA U CTEMICHH UMEIOIINXCS OIIHOOK U
HEJI0UETOB).

HToroBas mkajia oueHNBaHUs Pe3yJbTATOB OCBOCHHS TUCIHUTLIHHBI
HToroBas olieHKa MO TUCIUILUIMHE (GOPMHUPYETCS U3 CYMMBI OAIOB MO pe3yabTaTaM TEKYIIETro
KOHTpOJ'ISI 158 HpOMG)KyTO‘-IHOfI arTTeCTalu MW BBICTABIIACTCA B COOTBCTCTBHU C HpI/IBeI[eHHOI\/JI HUXKC
TaOJIUIIEH.

OneHka nmo nATHOANJILHOMH CHCTEME OneHka nmo crod0aJNILHON cucTEMeE

OTJIMYHO 81-100

XO0po1Io 61-80

YAOBJICTBOPHUTEJIBHO 41-60

N(W|&|OoT

HEY/J10BJIETBOPUTEJIBHO 0-40

6. YUEBHO-METOIWYECKOE M PECYPCHOE OBECHEYEHME
JUCLHUTIIMHBI

6.1. OcHoBHas JIMTepaTypa
1. Kypom, A.I. Jleknuu o oGrmieit anredpe: yueOnuk s By30B / A. I. Kyporr. - 3-e¢ u3a.,crepeorwir. -
CIIG. : JIans, 2019. - 556¢. — TekcT: HEMOCPEACTBEHHBIM.
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Kypom, A.I. Kypc Beicmiei anredpor: yueOnuk s By30B / A. I. Kypomr. - 19-e u3zn.,crepeorwnn. -
CIIb. : Jlans, 2019. - 432¢c. — TekcT: HEMMOCPEACTBEHHBIH.

IMunuyk, U.A. OCHOBHBIE CTPYKTYpHI anreOpsl: yued.mocobue misa ¢pus.-mar. dak. / . A. [Tuauyk. -
M. : MI'OY, 2016. - 64c. — TekcT: HEOCPEACTBEHHBIM.

Cmomun FO.H. Cmonun FO.H., Anrebpa u Teopust gucen: yue0. nmocodbue / KO.H. Cmonun - M. :
®JIMHTA, 2017. - 464 ¢ - ISBN  978-5-9765-0050-1 - Pexum  gocryma:

http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara oOGpamienus 22.07.2019). —
Pexum noctyna: ans aBrous. [lone3oBareneit ObC KoncynbraHT cTyneHTa. — TEKCT: 31€KTpOHHBIN.

BunorpanoB, U.M. OcHoBbl Teopum uucen [Tekct]| : yueb.mocoowe / WM. M. Bunorpamos. - 13-¢
u3n.,crepeorun. - CII16. : Jlans, 2019. - 176¢. — TekcT: HemOCPeICTBESHHBI.

Bunorpanos, 1. M. OcuoBbl Teopun uncen / . M. Burorpamos. — Mocksa : M3garenberBo FOpaiit, 2019. —
102 ¢. — (Awnrtonorus meicin). — ISBN 978-5-534-09553-1. — URL.: https://biblio-online.ru/bcode/441837
(mara oOpamenus: 22.07.2019). - Pexxum nmoctymna: ans aBropu3s. moib3oBateneli OBC HOpaiit. — Tekcr
3JEKTPOHHBIH.

Cwmomun FO.H. Anrebpa u Teopust uucen: yued. mocodue / FO.H. Cmomnun - M. : ®JIMHTA, 2017. - 464
c. - ISBN 978-5-9765-0050-1 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (mara obparmienus 22.07.2019). —

Pexum noctyna: ans arous. [lone3oBareneit ObC KoncynbTaHT cryneHTa. — TEKCT: 31eKTpOHHBIM.

ByxmTab, A.A. Teopust uucen : yueOHoe nocodue / A.A. Byxmirad. — 4-e u3a., crep. — Cankr-IletepOypr :
Jlans, 2015. — 384 c¢. — ISBN 978-5-8114-0847-4. — URL.: https://e.lanbook.com/book/65053 (mata
obpamenus: 22.07.2019). — Pexum pocTtyma: i aBTOPW3. TONB30BaTeNlell DIEKTPOHHO-OMOIMOTEUHAs
cucrema «JIanp». — TEeKCT : 231eKTpOHHBIN

. JlonoJIHUTeILHASA JINTEpPaTypa

®annee, JA.K. Jlekuuu no anredpe: Yueb.mocobue misa ByzoB / J. K. danneeB. - 5-e u3n ;
crepeorutl. - CII6 : Jlanb, 2007. - 416¢. — TekcT: HEemOCpeACTBEHHBIH.
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naun U.A. Anrebpa: anreOpandeckue CTPYKTYpHI : yde0.1mocodue sl MareM.criell.mnes.sy3os / .
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6.3. Pecypchl HH()OPMALIMOHHO-TEJIEKOMMYHHKALMOHHOI ceTu « AHTEepHET»
http://www.alleng.ru
http://www.twirpx.com

Hayunas anexTpoHHas OubnmnoTeka.
http://elibrary.ru
http://www.znanium.com
http://www.pedlib.ru
http://www.gnpbu.ru
http://www.rsl.ru/ru/s2/s101
http://lib.walla.ru

0. http://www.iglib.ru
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7. METOINYECKHUE YKA3AHMUS IO OCBOEHUIO AU CHHUIIJIMHBI
1. Meroanueckue peKOMEHIAINH 110 TIOJITOTOBKE K IPAKTHUECCKUM 3aHSATHSM.
2. Metoauueckre peKOMEHIAINH 110 OPTaHU3aI[UN CAMOCTOSTEIFHONW Pa0OTHI 1O TUCIUILTHHAM.

8. ”THO®OPMAILIMOHHBIE TEXHOJIOI'MM JJIS1 OCYHIHECTBJIEHUA OBPA3OBATEJIBHOI'O
IMPOLECCA ITIO JUCIMITJIMHE

JInleH3n0HHOE MPOrpaMMHoOe ofecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNndopmanuoHHbIe CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynsrantlIimroc»

[IpodeccuonanbHbie 0a3bl TaHHBIX
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fgosvo.ru — IMopTan PeepanbHBIX TOCYIAPCTBCHHBIX 00PA30BATEILHBIX CTAHIAPTOB BBICIIETO 00Pa30BaHMS
pravo.gov.ru - OduimanbHEI HHTEPHET-IOPTA MPABOBOW HH(OPMAIIHH
www.edu.ru — ®exnepanbHblii moptan Poccuiickoe 0O6pa3oBaHre

CB000IHO pacnpocTpaHseMOe MPOrpaMMHOE 00ecTIeYeHUE, B TOM YKCIIe OTEYECTBEHHOTO MTPOM3BO/ICTBA
OMC IlIneep (s Bocipon3BeieHUsT DISKTPOHHBIX YUeOHBIX Momyiieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBbI

MartepuanbHO-TEXHHUYECKOE 00eCcTieYeHNe TUCIUTUINHBI BKITIOYAeT B CeOs:

- y4eOHBIC ayTUTOPHH U TPOBEICHHS YUEOHBIX 3aHATHH, OCHAIIEHHBIE OOOpPYIOBAaHMEM W TEXHUYECKUMU
CpeiacTBaMH OOy4YeHHs:  y4eOHOW MeOeNblo, JTOCKOMW, JCMOHCTPAIMOHHBIM OOOPYAOBaHUEM, IEPCOHATBHBIMHU
KOMITBIOTEPAMH, IPOCKTOPOM;

- TIOMEIIEHUS TSI CaMOCTOSITETFHOW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH C BO3MOXXHOCTBIO
nmojkitoueHneM K cetn «HTepHET» W obecrmeueHreM AOCTYIa K AJIEKTPOHHOW WH(OPMAIOHHO-00pa3oBaTenbHON
cpene.
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