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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS

1.1. Hean u 32129 TUCHUTLITHHBI
eanb ocBOEHUNA TUCHMILIAHBI:
q)OpMI/IpOBaHI/Ie y CTYIICHTOB 061116171 MaTCMaTI/I‘leCKOI‘/'I KyJ'II)TypI)I, OBJIaAICHNUEC UMU OCHOBHBIMHU MAaTEMATUYCCKUMHU
MOHATHSMH, METO/IaMH PEIIeHHS 33,124 ¢(hOpMyITMPOBaHHBIMU 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;
-popMupoBaHHE y CTYJIEHTOB MPEICTABICHNI 00 OCHOBHBIX OHATHUSIX TEOPUH YUCEIT;
-OCBOCHHUEC OCHOBHBIX BBIYUCIUTCIBHBIX CXEM U HpI/IeMOB.

1.2. [lnanupyemble pe3y/JbTaThl 00y4eHHS

B pesynbprare 0CBOCHHS NAaHHON NUCIMILIMHBI Y OOy4aromuxcst (GOpMUPYIOTCS CIEAYIOIINe
KOMIICTEHIIHH:

YK — 1. CnocoGeH ocCymecTBIsTh NMOWUCK, KPUTHUECKUH aHaIn3 W CUHTE3 HH(POpMaLnH,
MPUMEHSTh CUCTEMHBIH TOJXO/1 JJIsl PELICHHUS TIOCTABICHHBIX 33a4

I[IK — 1. CnocobeH ocBaWBaTh W HCHOJB30BATh TEOPETHUECKUE 3HAHHUS M NPAKTUYECKHE
YMEHUS 1 HABBIKH B MIPEIMETHOM 00J1aCTH NIPU peHICHUH MPO(PECCHOHANBHBIX 3a1a4

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMDBI

JucuuniuHa BXOOUT B o0s3aTenbHyto 4acTh binoka 1 «/lucuumnianssl (MOLyau)» U sBIsSETCS
00s13aTeNIbHON /1JIS1 U3YUYCHUS.

Jlis ocBO€HHUS AUCHMILIUHBI «AnreOpa» CTYIEHTbl HCHOJIb3YIOT 3HAHUS, YMEHMsI, HaBBIKH,
MOJIyYeHHblE U Cc(OpPMHpPOBAaHHBIE B XOJI€ M3YyUYEHHA JTUCHUIUIMH: «MareMaTnyeckuil aHaiusy,
«DJIeMEHTapHass MaTEMaTUKa».

N3yuenne nucuuIuIvHel «Anredpay sBisercss 0a30il Ui JalbHENIIEr0 OCBOCHUS CTyIEHTAMU
mucuuiuinael  «Teopust uucen», «Teopuss GyHKUMH AEHCTBUTEIBHOTO IepeMeHHOro», «Teopus
(GYHKIMI KOMIUIEKCHOTO iepeMeHHoro, «Teopus rpadosy.

3. OBPBEM U COAEPXAHUE JUCLHUIIJINHBI

3.1. O0neM TUCHHUIIIHHBI

IToka3zarens 00beMa TUCITUTLIMHEL Kom-Bo gacos
Ounas popma| OuyHO-3a04yHast| 3aoyHas
00yuyeHHs dopma dopma
00y4yeHHs o0y4yeHus

O0BeM OUCIHIINHEI B 3a4E€THBIX €IUHUIIAX 10 10 10
O0BeM QUCIAIIIAHEI B 4acax 360 360 360
KonraktHas pabora: 186,9 127,5 32,9
Jlexun 12 42 10
[IpakTuueckue 3aHATHS 108 78 16
KoHTakTHBIE Yackl Ha TPOMEKYTOUHYIO aTTECTALUIO: 6,9 6,9 6,9
DK3amMeH 0,9 0,9 0,9
[Ipensk3ameHaliOHHasE KOHCYIbTaLMs 6 6 6
CamocrositensHas pabora 144 192 298




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

dopma NPOMEKYTOUHOM aTTeCTalluu: YK3aMeH B 1, 2, 3, ceMecTpax Ha OYHOW, OYHO-3a0YHOUN U
3a04HOM opmax 0O0ydCHUSI.

3.2. Conep:xaHue JUCHUNIHHBI

Kou-Bo
4aco0B
HanmenoBanmue pa3jiesioB
(TeM)ue pasi O'";aﬂ hopma OuHo- 3aounas
TeM)AUCHHUILINHBI
e obyHeHus 3a04HAast dopma
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Tema 1. Marpursr. 6 11 3 5 1 1

Martpuiiel. Onepaiiui HaJi HUMU: CJI0KEHHE MaTpPHII,
YMHOKEHHE MaTpHIL Ha YKCIa, YMHOXKCHUE MATPULL.
CaoiicTBa onepanuii Hax MaTpuiamu. KBagpatueie
Mmatpuibl. Ennanunas matpuna. OOpaTHbIe U 0OpaTHUMBbIe
MaTpHLbl. TpaHCIIOHHPOBaHKWE 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
ompeAeIUuTeNs 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
Cucrembl JHMHEUHBIX ypaBHEHUU. Pemenuss cucrtem
ITMHEMHBIX YpaBHEHUH. ODKBHUBaJEHTHBIE (PaBHOCHIIBHBIC)
cucteMbl ypaBHeHMHA. ORHOPOAHBIE M HEOAHOPOIHBIE
CUCTEMBI JIMHEWHBIX ypaBHEHHI, CBOMCTBA MX PEIICHUH.
MaTpuibl, CBS3aHHBIE C  CHUCTEMaMH  JMHEWHBIX
ypaBHEHWH. OJeMeHTapHble NpeoOpa3oBaHUs CHCTEM
NMMHEHHBIX ~ ypaBHeHMi  (maTpum). Teopema 00
SKBUBAJIECHTHOCTH ~ CHCTEM  JIMHEHHBIX  YpaBHEHUH,
CBSI3aHHBIX 3JIeMEHTaPHBIMH npeoOpa3oBaHUSIMHU.
CryneH4arbie CHCTEMBI JIMHENHBIX YpaBHEHU
(cTymeHyaTele MaTpuipl). TeopemMa O 4YHCIe pELICHUH
cucTeM JIMHEWHBIX ypaBHeHMU. Merton I'aycca pemeHnus|
CHUCTeM JIMHEHHBIX YpaBHEHWH, TJaBHBIE W CBOOOJHBIE
HEU3BECTHBIE. BekTopa-CTpOKM M BEKTOPa-CTOJIOLB]
CUCTEMBI JINHEHHBIX YpaBHEHUH. PaHT cuCTEMBI JINHEHHBIX|
ypaBHeHUH. CTPOUYCHHBIN U CTOJIOIOBBIA PAHI'M MATPHIIBL.




Panr matpuiisl. MaTpuyHas 3anuch 1 MaTpU4YHOE PEILICHUE
CHUCTEMBbl JTUHEWHBIX ypaBHeHUHN. Kpurepuii Kponekepa
Kanenmu. IlpaBuiio Kpamepa perieHus  CUCTEMBI
JIMHENHBIX YPAaBHEHUM.

Tema 4. OcHOBHBIE anredbpanyeckue CTPYKTYpbl. ['pymnmsl.
Kosnbua Ioss.

[lonsTre anrebpamdeckoil cTpykTypsl. [loHATHE TPYIIBL
AITUTUBHAS W MYJNbTUIUIMKATUBHAS  TEPMHUHOJIOTHH.
IIpumepsr  rpynn.  Ilomstue  konsua.  [Ipumepsl
kosiell. Konbro nenbix yucen. Ilonarue mosst. Ilpumepsl
nonei. Yucnosblie noss. [lojie KOMIUIEKCHBIX YHCEIL.

12

Tema 5. BekTopHOE MNPOCTPAHCTBO, €ro JIMHEWUHbBIC
npeoOpazoBaHus

ApudmeTnieckoe BEKTOPHOE MIPOCTPAHCTBO.
KoHeuHOMEpHOE  BEKTOPHOE IIPOCTPAHCTBO  HAJ
MPOU3BOJIBHBIM TIOJIEM, €0 MPOCTEHIINE CBOWCTBA,
npuMepsl. basuc M pa3MepHOCTh KOHEUHOMEPHOI'O
BEKTOPHOT'O MpOCTpaHcTBAa. Marpuua mnepexoja oT
Oasuca k Oasucy. CBsi3b MEXIy KOOpPAMHATHBIMU
CTpOKaMHU BEKTOpa B pa3Nu4HbIX Oa3ucax. JIluHeiHoe
OTOOpaXE€HHE  BEKTOPHBIX  IPOCTPAHCTB,  €ro
cBorictBa. IIpeoOpazoBaHue KoopauHAT. MaTpuiia)
nepexoja  OT  OAHOro  0Oa3uca  BEKTOPHOIO
MPOCTPAaHCTBA K Jpyromy. JIuHeWHbIH omeparop B
BEKTOPHOM IIPOCTPAHCTBE U €r0 MaTpulla, U3MEHEHUE
ee mpu mepexoze K apyromy Oaszucy. Onepanuu Haj
MMHEHHbIMU onepaTopamu. JIuHeliHas anreOpa Hax
nonem. OOpa3 u sSApo, paHr U JedeKT JTHMHEHHOTO
onieparopa. CoOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIC
BEKTOPBI JIMHENHOTO oreparopa.
X apakTepuCcTUIECKOe ypaBHEHUE JIMHENHOT O
onepatopa. IlpuBenenme MaTpuubl JHMHEHMHOTO
orepaTopa K AMaroHaJbHOMY 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)IC
HaJI [TOJIEM pallMOHATBHBIX YHCeN MHOTOWIeHBI. Kpurepwii
IU3CeHIIITEHHA.

10

10

Hroro

72

108

42

10

16




4. YYEBHO-METOJUYECKOE OBECIHEYEHHUE CAMOCTOSATEJBbHOM

PABOTbBI OBYYAIOUHINXCA
Tembl st [I3yuaemblie Bonpockl  [Kodi- Dopmbl Metonuuec |[Popm
CaMOCTOSIT BO 4aCcOB CaMOCTOATEIIBH [KOE bl
eIIbHOTO OuHas/04HO- 011 paboThI oOecIieyeHn |0TYET
M3YYECHUS 3a04Has/3a09HAS e HOCTH
dbopmbl 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. ¥ aTeparypsl | HO- TS
METOIMIECKA hazGopa,
A O NS
JTUTEpaTypa,
ceTh
WNHTepHeT
Tema 2. 1. CsoiicTBa 8 10 16 Nzydenne Pexomennye |[[IpakTuyeck
Onpenenute onpeaeIuTeNeH. Hay4HO- Mast e 3a1aHus,
TH 2. Teopema 00 METOAUYECKO Hay4  [BOMpPOCHI
anreOpanvaeckoM i muTepatypsl | HO- st
JOTIOTHEHU U METOMYECKA hasGopa,
JIIEMEHTA. s TOKJIA BT
JIUTEpaTypa,
ceTh
WNHtepHeT
Tema 3. CpolicTBa penieHui 8 10 16 Wzyuenue Pexomennye [[IpakTuyeck
CucreMbl | 0AHOPOAHBIX U Hay4YHO- Mast 1€ 3a1aHus,
JIMHEWHBIX HEOAHOPOJHBIX CUCTEM METOAUYECCKO Hay4 BOIIPOCHI
YPaBHCHU | jypeifHBIX ypaBHECHHUH. H uTEpaTypsl | HO- L
i METOIMIECKA hasGopa,
A TOKJIa/TBI
JTUTEpaTypa,
CeTh
WNurtepHeT
Tema 4. 1. JlokazaTemsCcTBO 8 10 16 N3yuenue Pexomennye |[[IpakTuyeck
OCHOBHBI  [CBOMCTB TPYIIIIBL. HAay4YHO- mas vie 3a0aHus,
e 2. JlokazaTenbCcTBO METOMYECKO Hay4  [BOMPOCHI
anrebpand |CBOMCTB KOJIBIIA. W TuTepatypel | HO- s
€CKue 3. Jloka3aTenbCTBO METOIMIECKA pazGopa,
CTPYKTYp CBOWCTB ITOJIS. A ITOKIaIBI
BI JIUTEepaTypa,
ceTh
WNHTepHeT
Tema 5. 1. Cea3p HOJl 1 HOK 8 10 16 Nzyuenue Pexomennye | TIpakTuuecKu
JenuMocT  [esnbIX Yuce. HAY4HO- Mast € 3a/IaHus,
b B KOoablle | 2. B3zanmHO- METOAUYECKO Hayd | BOIIPOCHI s
ICJIBIX MIPOCTHIC YHCIIA  JIUTepaTypsl | HO- pazobopa,
qrcen. METOIMYECKA | joKa bl
s
JTUTEpaTypa,
CeTh
WnTepuer




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

KOMILTECKCHBI MCTOIHCECKA | noktatpl

MU YUCIIAMH 4

auTeparypa,

B ceTh

TPUTOHOMETD Wnrepret

HYeCKOit

dhopme.

Tema 7. 1. AnreOpanueckoe u 10 16 Uzyuenue Pexomennye [[IpakTuyeck
Teopus (byHKLIMOHAIBHOE HAYYHO- Mas ne 3a1aHusd,
MHOTOWICH [paBEHCTBO METOAMYECKO Hay4d  [BOIIPOCHI
OB OT MHOTOYJICHOB. i TuTepatypsl | HO- st
OJTHOM 2. Cotictea HO/I. METOIMYECKA hasGopa,
HEPEMEHHO 3. CpoticTBa A OKITazIbI
" HOK. JIATEparypa,

ceTh
WNHtepHeT

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

Pacmmpenus [paciperus MoJs. Hay4YHO- Mast ve 3a/aHus,

ToJIei. 2. METOIMYECKO HayY  |[BOIPOCHI

CymecTBoBa i TuTepaTyphl | HO- HuE
HHE KOpHS METOIMIECKA hasGopa,
MHOTO4JICHA. A JLOKIIa/Ibl
JIUTEpaTypa,
ceTh
WNHTrepHeT
Tema 9. XapakTepucT 10 16 Nzydenne Pexomennye |[[IpakTuyeck
BekropHoe | pyeckoe HAy4HO- Mast ve 3a1aHus,
MPOCTPAHC | yhapheHue METOANECKO Hay4d  [BONIPOCHI
TBO, €I0 JMHEHHOrO U JuTepaTyphsl | HO- TSt
IMHEHHBIE | 1 onarona. METOIMIECKA ha3Gopa,
npeoOpaso A IMOKJTA BT
BaHUSI. auTeparypa,
ceTh
WNutepHeT
Tema 10.  [1. Beicmnii 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 METOIMYECKA |ha3Gopa,
X CHMMeETpHYE A OKJIa b1
HEPEMEHH | s JIATEparypa,
bIX. MHOTOYJICHa eeth
Wnrepuer
XU
CIIEJICTBUE U3
Hee.




Tema 11.  |l.WccnenoBanue 10 16 Nsyuenue Pexomennye |[[IpakTudeck
MHorowie [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. [IponsBoxnas METOIMYECKA hasGopa,
3.mHOrousnena. Kparusie s OKTAIb!
HETTPUBOANMEBIC JIUTepaTypa,
MHOKHUTEIN ceTh
MHOTOYJICHOB, FIX WuTepuer
OTJIEIICHNE.
4Kpurepuii
HETTPUBOINMOCTH
OW3eHITeHHa.
5. YcnoBus
paspemmnmMoc
™
YpaBHEHUA
TpeTben
CTCIICHU B
KBaJApaTHBIX
panukanax.
Tema 12. Omcanue 11 16 Wzyuenue Pexomennye [[IpakTuyeck
Asroput™ aNropuTMa, Hay4HO- Mast He 3adaHus,
EBknuna ero METOANYECKO Hay4 [BOIPOCHI
TPHTOKEHHS 1 muTepaTypsl | HO- TSt
s METOIMYECKA hasGopa,
KPHUIITOJIOTH 4 AOKIIA BT
JIUTepaTypa,
U, pELICHUN ceth
TO(haHTOBBI WnTepHer
X
ypaBHEHUH,
METO/Ie
Itypma
Tema 13.  |Ompenenenue, mienas 13 16 N3yuenue Pexomennye [[Ipaktuueckue
Teopetuko [MacTh U npoOHAS YaCTh Hay4YHO- Mas BaJlaHusl,
-UUCJIOBBIC [MHCIIA, METOJINYECKO Hayd [BOMIPOCHI IS
GyHKIMM  MYJIbTHILITUKATUBHBIC U IUTepaTypel | HO- pasbopa,
byHKIIIH METOIUYECKA [TOKJIAIbI
A
JTUTEepaTypa,
CeTh
WHTrepHeT
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Tema 14. [Moctpoenue 13 18 Nsyuenue Pexomennye |[[IpakTudeck
Kounbio KOJIbIIA Hay4yHO- Mast ve 3aaHus,
KJIACCOB KIIACCOB METOINIECKO Hay4d  [BOMPOCHI
BBIYETOB BBIUETOB, U IUTEpaTyphl | HO- s
Hole METOIMYECKA hasGopa,
BBIUETOB, i TTOKJIaIbI
JUTEepaTypa,
XapaKTePUCT
apaKICpuc CeTh
YKa TOJIS. Wnrepret
Pemenue
YpaBHEHUH B
oJe.
Tema 15. Onpenenenn 13 18 N3yuenue Pekomennye [[Ipaktudeck
HempepoiB | ¢ Hay4HO- Mast e 3a1aHus,
HBIC pOoOU HOIXO/ISIIHE METOJIUYECKO Hay4d  [BOMPOCHI
1po6w, U JuTepaTypel | HO- TSt
CBOICTBa METOLMICCKA pazbopa,
A
HETPEPHIBHEI AOKIIaIbI
Sei JIUTEpaTypa,
X Apobed, CeTh
MIpUMEHEHUE Wnreprer
HETIPEPHIBHBI
X Ipobeit
Tema 16. Onpenenenn 11 18 N3yuenue Pexomennye [[Ipaktuueckue
Cucremsl e, epeBo/I Hay4YHO- Mast BamaHus,
CUMCICHUS | 13 onHOl METOINIECKO Hayd [BOTIPOCHI IS
CHCTEMEL B W uTepaTypsl | HO- [pazoopa,
METOJIMYECKa |TOKJIaIbl
ApYyTy1o, o
BBITIOJTHEHHUE HTepaTypa
2
UPMECTHUY
apugpmeTirie CeTh
CKHX UntepHer
JCHUCTBHUU B
pa3InyHbIX
cucTeMax
CUHCIICHHS
Tema 17. ®dopMyIHpOB 10 18 Nzyuenue Pexomennye [[TpakTrdeck
Kuraiickast | xa teopemsr, Hay4YHO- Mast ve 3a1aHus,
TeopeMa AKBHBAICHTH METOJINYECKO Hay4  [BOTIPOCHI
00 ble U IUTepaTypel | HO- st
TaTKax METOANYCCK
ocCTaTKa YTBEPKJICHU €TOANYECCKa pa36opa,
q A TTOKJIa/IbI
b
JTUTEepaTypa,
IIPUMCHCHHN
PHUMCHCHHC CeTh
WHTrepHeT

11




Tema 18. ITokazaTenb 8 10 18 Uzydenune Pexomennye [[Ipaktuuecku
IlepBoobpa | ypcrna o Hay4HO- Mas € 3aJJaHus,
SHEIC 3a/IAHHOMY METOAHIECKO Hayq  gompockl mist
KOpHH U Moo, il muTepaTypsl | HO- paz6opa,
MHICKCBT | o iierRa METOMMHECKA I o xma bl
s
MOKa3aTeJs, IHTEPATYa
b

nepBooOpasH ceth

bIC KOpHH, HNurtepuer

HHIEKChI, KX

CBOICTBa
Hroro 144 | 192 | 298

12




5. ®OHJI OLIEHOYHBIX CPEJCTB JUIsI IPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTAIIAM 1O JACHUTIINHE

5.1. IlepeyeHbp KOMIETEHIHII ¢ yKa3aHHeM 3TanoB MX (POPMUPOBAHHS B Mpolecce OCBOEHUSA
00pa3oBaTeJIbHOM MNPOrPaMMBbI

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

YK — 1. CnocobeH ocymecTBIATh IOHCK, | 1. PaboTa Ha y4eOHBIX 3aHATHSIX
KPUTUYECKUI aHaiM3 W cuHTe3 uHpopMmanmy, | 2. CamocTosTenbHas padora
IOPUMEHATh CHUCTEMHBIH IOIXOX JJsl PELICHUs
MIOCTaBJICHHBIX 3a/1a4

I[IK — 1. Cnocoben ocBauBaTh W HCHOJIb30BaTh| 1. PaboTa Ha y4eOHBIX 3aHATHAX
TEOPETHYECKHE 3HAHUSA M IpaKTUuecKue yMmeHus H| 2. CamocTosTenbHas paboTa
HaBBIKM B TPEAMETHOH OO0NacTH NpU pPELICHUU
npodecCHOHATBHBIX 3a]1a4

13




5.2. Onucanue Nokaszareseil 1 KpuTepreB OLleHUBAHUS KOMIIETEHIHII HA PA3JIMYHBIX 3Tanax ux
¢hopMupoBaHusi, onucaHHUe KA OLleHUBAHUS

Ypos
Ouexnu €Hb Sra Mxana
Baemble | cdop . Kpurepun OLICHU
¢dbopmupoBan Onucanue nokaszaresnei
KOMIIET | MHPO- st OLICHUBAHUS BaHUs
€HIMM | BaHHO
CTH
YK-1 | Ilopor | 1. Pabora Ha | 3HaTh OCHOBHI cucTeMHOro moaxoja | Ilpaxruueckue | [lkana
OBBIIl | y4eOHBIX A OCHOBHBIC MNpPHEMBI paspelrcHus | 3aAaHusd, OIICHUBaH
3aHATUAX IPOOJIEMHBIX CUTYalUi ompoc, ust
2. VMeTh OCYIIECTBIATh KpuTHYeckmii | AOKIaMb! IPAKTHYE
CaMmocrosiTen | aHanu3 MPOOJIEMHBIX CHUTyallWMid Ha CKOro
pHas paboTa | OCHOBE  CHCTEMHOro  IOAX0[a, 3alaHus
BBIPA0ATHIBATH CTPATETUIO ICUCTBUMN Hxana
OLICHUBAH
ust
orpoca
[xana
OLIEHUBaH
ust
JoKJ1aza
IIpox | 1. Pabota Ha | 3nams ocHOBHI cucTeMHoro noaxona | Ipakruueckue | [llkama
BUHYT | Y4eOHBIX U OCHOBHBIE NIPUEMBI pa3pelIcHUs | 3alaHusd, OLICHNBAH
B | 3aHATHUAX POOJIEMHBIX CUTYaIUil ompoc, us
2. Vmems OCyIIECTBIATL KpUTHUYECKHUif | AOKTAAb IpaKTHIE
CamocrosiTen | aHanu3 MPOOJIEMHBIX CUTyallUd Ha CKOT'o
bHad pa60Ta OCHOBE CHCTEMHOTI'O moaxonaa, 3a1aHus
BbIpa0aThIBaTh CTPATETUIO JEUCTBUI lxana
Bnademv» MeronamMu KpUTHYECKOTO OLICHHBAaH
aHaJM3a MPOOJICMHBIX CHTYalluil Ha v
OCHOBE  CHCTEMHOIO  MOIXOAA, orpoca
crocobamu  paspabOTKHM  CTPaTEruu lxana
nefcTBuit OrcHNBa
HUS
JOKJIaza

14




Ypos

Ouenn €Hb [xana
Oran
BaeMble | cdop . Kpurepun OLICHU
dhopmupoBaH Ornucanue rnokasarenei
KOMIIET | MHPO- s OLICHUBAHHS BaHUs
€HIIMU | BaHHO
CTH
IIK-1 | Ilopor | 1. Pabora na |3nams: [Mpaktuueckue | [llkana
OBBIM | y4eOHBIX cojiep)aHue Mpo(ecCHOHATBHBIX 3a/laHus, OLICHMBaH
3aHATUIX 3aJ]a4, 3HaTh KaK OCBAaWBaTh U ompoc, us
2. MCIIOJIb30BATh TEOPETUUECKHE 3HaHus | OKIaMbl IPaKTHYC
CamocrodATren | NMpaKTHYECKUE YMEHHUS U HABBIKU B CKOT'o
pHas paboTa [IpeaMETHOM 00IaCTH MPH PEIICHUH 3a/laHuA
Mpo(hecCHOHATBHBIX 3a/1a4 Hxana
Viueme.: OLICHUBAH
MOJIb30BATHCS SI3BIKOM MaTEMaTHKH; i
BECTH uH()OPMALOHHOA ompoca
AHATUTHYIECKYIO U HH(OPMAIMOHHO- Ilxana
oubarorpaduyeckyro paboty v OLICHIBAH
MpUBJICUYCHIEM COBPEMEHHBIX| il
TEXHOJIOTHH, JOTMYHO U TPaMOTHO floxiaza
(bopMyIHpOBaTh W BBICKA3bIBATH CBOM
MBICITH, ApT'YMEHTUPOBATh CBOIO TOUKY]
BpEHHS
IIpon | 1. Pabora Ha |3namb: conepxanue Ilpaktuyeckue | Illkana
BUHYT | y4eOHBIX npodecCHOHATBHBIX 33/a4, 3HaTh Kak| 3a[aHus, OILICHHBAaH
Bl | 3aHATHAX OCBavBAaTh 51 MCIOJIB30BaTh OTPOC; ust
2. TEOPETUYECKHE 3HAHUSA y| AOKIabI IpaKTUue
CamocrosiTen [MPaKTUYECKUE YMEHUS W HaBBIKU B CKOT'o
bHas paboTa [IPeIMETHOM 00JacTH NpU pELIeHUH 3aaHusA
MpoQeCCUOHAIIBHBIX 33124 Hxana
Vems: OLIEHUBaH
[TOJIH30BATHCS SA3LIKOM MAaTEMATHKH; nia
BECTH UHQPOPMAIIMOHHO- orpoca
AHAJIMTHYECKYI0 W HMH(POPMAIMOHHOA Ilxana
oubmorpapuueckyro  pabory ¢ OIcHHBA
[PUBIICIEHUEM COBPEMEHHBIX HIA
TEXHOJIOTHi, JIOTHYHO M TPAMOTHO AoKIana

(hOopMyIUpPOBaTh U BBICKA3BIBATH CBOM
MBICJI, aPI'YMEHTHUPOBATH CBOIO TOUKY]|

3peHusi, aJanTUpPOBaTh pPE3YJIbTaThI
M3ydeHHs TOHATHIH U (DaKTOB anreOpsbl
M TEOPUH UHCel K IIKOJIbHOMY)|

00pa3oBaTeIbHOMY TIPOIECCY

Braoemy.
HAYYHBIM CTUJIEM U3JI0KECHUS
COJIepKaHusl, HAaBBIKAMH MTOUCKA,
cOopa, cucTeMaTH3aIuu U UC-
MOJIb30BaHUs WH(OPMAILINH,
METOJIaMH M MPUEMaMH YCTHOTO U
MUCBMEHHOTO U3JI0KEHUS
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npeaAMCTHOr0 MaTepuaia

IIIkajia oueHMBaHUSA MPAKTHYECKOI0 3a1aHNS.

Tloka3arennb

Bremomaeno no 40% 3amanni

Bremosnaeno 41-60% 3ananunii

Brmonaeno 61-80% 3ananwnii

Beimosireno 6onee 81% 3amanuii

IlIxana oneHUBaAHUS YCTHOT 0 o1poca.

Kpurepuii onieHuBaHus

MaTepHaﬂ H3JIOKCH MOCICAOBATCIbHO U I'PaMOTHO, CACIIAHbI H606XOI[I/IMI)IC 0606H16HI/I$I
1 BBIBOJBI

Martepran u3MoKeH MOCIeI0OBAaTeIFHO U TPAMOTHO, CHIEJIaHbl HEOOXOIUMBbIE 0000IICHUS
U BBIBOJBI, HO JIONMYyIIEHBl HECYIICCTBEHHBIE HETOYHOCTH, HCIIPABICHHbIE CaMHM
CTYJICHTOM.

Matepuan M3JI0)KEH HEIMOJIHO, HO TI0Ka3aHO o0Illee I[OHUMAaHWE BOMpPOCa U
MPOJIEMOHCTPUPOBAHBI YMEHUSI, JOCTATOYHBIC JUISl JATBHEHUIIIEr0 YCBOCHUS Marepuana,
HJINn UMCIIUCH 3anyI[HCHI/ISI, NN ILOHYH_[CHI)I OIHI/I6KI/I B OHpCI[CJICHI/H/I HOHﬂTHﬁ,
HUCIIOJIB30BaAHUU TepMI/IHOHOFI/II/I, I/ICHpaBJ'ICHHI)IC I10CJIC 33M€‘-IaHHI71 HpCHOI[aBaTCHﬂ, HpI/I
STOM CTYZACHT AeNlaeT HeoOX0uMble 0000IIICHNS M BRIBOJIBI

He packpbeiTo OCHOBHOE cojepikaHHe ydeOHOTO MaTepuania, CTYIEHT JIeMOHCTPHPYET
HE3HAHUE WM HEMOHUMaHWe OOoJbIIeld WIM HauOONIee BaXKHOW 4YacTH Y4eOHOTO
MaTepuana, JONMyCKaeT OIIMOKW B OINPEICICHUM TIOHATHH, IPH HCIIOJIE30BaHUU
TEPMHHOJIOTHH, KOTOpPblE WM HE WCHPABISIOTCS TOCTE HECKONBKAX 3aMeYaHUi
TIperoaaBaTens

[IIxana oneHMBaHUA A0KJIAJA

Kpurepnii onieHuBanus

bamel

Matepuas u3JI0kKeH MOC/IeIOBaTeIbHO U IPAMOTHO, C/eJIaHbl HEOOXOAMMBIC 0000IIECHUS
U BBIBOJIBI

16-20

Marepuan U3iI0KeH MOCIEeA0BaTEeIbHO U TPAMOTHO, ClIeaHbl HEOOXOAUMbIe 0000IICHHS
M BBIBOABI, HO JOIYIIEHBl HECYIIECTBEHHbIE HETOYHOCTH, HCIPABICHHbIE CaMUM
CTYAEHTOM.

11-15

Marepran W3N0KEH HEMOJHO, HO TIOKa3aHo oO0Iee TOHMMaHWe BoIpoca U
MPOJEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIE IS JAANBHEHINEro yCBOEHHUS Marepuaa,
WIM HMEJIHCh 3aTPyJHCHMS, WIM JONYIICHbl OIIMOKA B ONPEACICHUH IOHSITUH,
WCITOJIb30BAaHUU TEPMUHOJIOTHH, UCIPABICHHBIC IOCIIE 3aMEUaHUW MperojaBaTeis, mpu
STOM CTYZEHT JeJlaeT HeoOX0uMble 0000IIICHHS ¥ BRIBOJIBI

9-10

He packpbeITo OCHOBHOE cojepikaHHe y4eOHOTro MaTepuala, CTYISHT JIE€MOHCTPUPYET
HE3HAHWE WJIA HETMOHWMaHue OonbIiel Wi Hambojee BaXHOW YACTH yIeOHOTO
MaTepuana, JOMyCKaeT OIMMOKKM B OIPENEICHUH TIOHATHH, TIIPH HCIIOJIE30BaHUU
TEPMUHOJIOTHH, KOTOpPblE MM HE MCHOPABIAIOTCS IOCIE€ HECKOJIBKUX 3aMeyaHui
MIpernoaaBaTess

0-5

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

OLEHKHM 3HAHWI, YMEHHWiIl, HaBbBIKOB U (MJHM) ONbITA

AeATEJTbHOCTH,

XapaKTepPU3YyIIUX 3Tanbl (OPMHUPOBAHMS KOMIIETCHIUI B IpoLecce OCBOCHUSA

00pa3oBaTeIbHOM MPOrpaMMBbI
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IIpumepsI ayANTOPHBIX H AOMAITHUX 3aJaHUH 1)1 TeKYIIero KOHTPOJIs.
1 kypc, 1 cemectp.

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

2. Haiiti BO3MOXHBIE IIPOU3BEIACHHS MATPHII

B 11
=1 o875 2)’G=<; ;)

3. TlepeMHOKHTBL MATPHIIBI , , ECITH 9TO BO3MOKHO.
4. Tokasare, uto (A [1 B)'=BT (1 AT ns A= u B=.

-1 3 2 -1

5. Pemruts ypaBaenue A [1 X =B, ecnmn A = ( ) 4); B= (1 4 ) —04 03

A= ( 0,2 0,1)'
CrenaTh OpoOBEPKY.
6.BbruucnuTh onpenenuTenu:
6) B)

a)
7. Pemmmte ypaBHeHHe. BriOepuTe BEepHBIN OTBET.

BAPUAHTLHI OTBETOB: 1). {-4;2}. 2). {-5;3} 3).{-2;0}
8. Haiit koapuiimeHt npu X B pa3noKeHUH ONpeaeTuTenei

-1 x
3 2 -3 41
a) 0)|]1 1 3 x 2|

4 -1 5 x 2
3 3 1 21

9. Ilpu momoy anredpanyecKux JTOMOTHEHUH HalAUTe 00paTHYI0 MAaTPHILY JUIS MaTPHILIBI (; 7).
Bri6epute Bepubiii otBeT. BAPUMAHTHI OTBETOB:
7 =2 1.—1 3 1,—-5 4
1)'(_3 1 )'2)4( 2 _2)'3)3( 2 _1)'

10. [nst naHHBIX MaTpyLl HAWTH oOpaTHbIe MaTpULbl. CenaTh MPOBEPKY.

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

11. Pemmwmthb cuCTEMy JTMHEHHBIX ypaBHEHUA
X1+ 2x2 +3x3+4x4 = 5,
2x1+ X +2x3+3x4=1

3x1+2x, + X3 +2x4 = 1,
4x1+ 3% +2x3 +x4= = 5.
Ecmm x1 = c¢1, X2 = C2, X3 = C3, X4 = C4 — PEUICHUE CHUCTEMBI, TO CyMMa C1 + C2 + ¢3 + ¢4 paBHa: BAPHMAHTHI
OTBETOB: 1)0; 2)1; 3)-2,; 4)-1.

3x—2y =5, )

2x + 5y = —3. MeroaoM Kpamepa:
Ecmm x1 = c1, X2 = 2, — pelIeHHEe CUCTEMBI, TO CyMMa C1 + Co paBHa:
BAPUAHTHEI OTBETOB: 1)0; 2)1; 3)-1; 4)2.

13. Pemmuth cuCTeMBl JTUHEWHBIX YPaBHEHHWH NPHU MOMOIIM OOpaTHBIX MaTpulla (MaTpUYHBIN croco0 pereHus

12. Pemmth cucTeMy JMHEHHBIX ypaBHEHUH {

YpaBHEHUH):
3 X1 —X+7X3=10,
-2 X1 — 5X3 =-7

x1 +x3 +2x3= —1.CpenaTs IpoBepKY.
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 MpaBuilo aaredpandeckoil onepauueii? ( Va, B € Z) a*s = aB. Eciu 1a, To kakumu u3
CBOWCTB (aCCOIIMAaTMBHOCTh, KOMMYTaTHBHOCTb, HAJIMYME HEHUTPAIbHBIX, CHUMMETPHUUECKHUX 3JIEMEHTOB) 3Ta
oriepanus oomanacT?

BAPUAHTEI OTBETOB:

1) acconmaTHBHOCTB; 2); KOMMYTaTHBHOCTb; 3); Haguuue HEUTPAIBHOIO D3JIEMEHTA; 4) Hanmmuue
CUMMETPUYECKUX AJIEMEHTOB; 5) omepanus He sSBJsIeTcs anreOpandeckoil.

2. BeiOpath rpynmnsl cpeay NpeaioxKeHHBIX anreop:

A)<T,*> tne T= {f(x)= al x2 + a2 x + a3 laiez, 1<i<3 }, omeparmus * - OOBIYHOE CIIOKEHHUE
MHOTOYJIEHOB;

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

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

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

D)<S, &> rieS={a+ B\/§ | a,B € N }, a oneparus & omnpe/e/icHa Tak:

(Va,Bp€S) o -o0bvHOE YMHOKCHHUE.

BAPUAHTHI OTBETOB:

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

3. Haiinure HanOoIbIINK 00N genuTenb d meibix ynuceil a = 1224, b = 1610.

BAPUAHTELI OTBETOB:

@+ 2i)3 -(3- 2i)2 N 1
2—1i (5- i)2 '

1) 3;2)2;3) 1;4) 12.4. YkazaTh NeHCTBUTEIBHYIO YaCTh KOMIUIEKCHOTO YHUCIIA

BAPUAHTEI OTBETOB:
—-38 38 7 13

1)?;2)3;3)5;4)3

=5i

3_J27i ]55
paBeH

5. ApryMeHT KOMIIJIEKCHOTO YHCIla (
BAPUAHTBI OTBETOB:

o Iz r o
1) 6 ;2 6;3)6;4 6.
(1+i)+(3+i)

6. Be1uncinuTh: @-i) (5-1) .

7. Pemuts xBagpaTHOE ypaBHeHue 222 - Z + 5 = 0 B mone R, B mosne C. Caenarh mpoBepKy.

8. SBnsercsa nm crnemyromee mpaBwio anreOpamdeckoi omepammeit? Eciam ga, To  KakKMMH M3 CBOWMCTB
( accoMaTUBHOCTH, KOMMYTATUBHOCTh, HAJIMYHE HEUTPATIbHBIX, CHAMMETPHUUYECKUX 3JIEMEHTOB ) 3Ta Olepanus
ob6mamaer? (Vm,ne N) m® n= m?n? dsnsercs au rpymmoii JaHHOE MHOXKECTBO C JAHHOM Omepanueii?

TEMA S.

3apanuda:
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a ¢
0 b

1. ITokasare, uto  <{ |a, beZ, ce2Z},+, o> - konbito. UMeroTes u B HeM genutesun 0?

1. SIBnsieTcs UM TOIKOJIBIIOM KOJIbIIa MHOTOWICHOB N-Mi CTENEHU C JACHCTBUTEIBHBIMH Kod(QHuImeHTaMu
MHO>KECTBO MHOTOWICHOB N-U CTETICHH C TENBIMU KOdpUineHTamu?

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

4, I[OKaSaTB, YTO J1000€ YHCIOBOE MOJIE 6yz[eT SBJIIATBCA BEKTOPHBIM IIPOCTPAHCTBOM HAaA CaMUM CcOOOH.
4, SIBngercsa nmu BEKTOPHBIM IIPOCTPAHCTBOM Ha/l I10JIEM pallMOHAJIBHBIX YHUCECII:

a). MHOJKECTBO YHCENI BUaa a+b \/5 , [IIe a,b — neinble uncna;
0). MHOXKECTBO uucena Buga atb Vv 2 , T1e a,b — parmonanbHbIC YKca;
B). MHOKECTBO YHCEll BHaa a+b \/g , [I1e a,b — nelicTBUTENBHBIE YUCIIA;

I'). MHO)KECTBO Urcell Bujga a+tb v 7 , T11e a,b — koMIIeKkcHbIe uncaa?

6. SBnsercs M MOANPOCTPAHCTBOM JIMHEHHOIO IPOCTPAHCTBA KBAJAPATHBIX MAaTpull 2-TO MOpsJKa C
JEHCTBUTEIBbHBIMU YIEMEHTaMHU:

a). MHOKECTBO KBa/IPATHBIX MaTpPHUIl 2-TO MOPAIKA C LIETBIMU JIEMEHTAMU;
0). MHO)XECTBO KBaJPATHBIX MATPHIL 2-TO MOPSIKA C pallMOHATEHBIMU 3JIEMEHTAMU,
B). MHO)KECTBO KBaJ[paTHBIX MAaTPHI] 2-TO MOPsIAKA C ACWCTBUTEIHHBIMU DIIEMEHTaAMU?

7. Haiitu pa3MepHOCTh U KakOW-HUOYIb 0a3UC CIAEAYIOMUX MOANPOCTpaHCTB U BEKTOPHOTO MpocTpancTBa V
KBaJIPaTHBIX MaTpUIl 2-TO MOPSAKa C JEHCTBUTENLHBIME JI€MEHTaMHU HaJ moyieM R:

Q4 % a 0

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

B) Marpuil BUaa aieR; r) marpun Buga aieR;

a o0 a &
—a, &

a
1) MaTpHUIl BUJA , aeR; e) marpwuil Buia aieR.

8. Jlansl nBa Ga3uca. 3amucarh MaTPHUILy MEpexoa OT EPBOTo 0azrca KO BTOPOMY:

a) 6asuc ¢1, €2, €3, &4 M 0asuC €, €3, €4, €1 B MpocTpaHcTBe RY;
0) 6asuc €1, €2, €3, €4, €5 U OA3UC &5, €4, €3, €2, €1 B MpocTpancTe RS,

9. Jlanbl nBa 6a3uca. 3amucath MaTPHILy Mepexojia OT MEPBOro 0as3rca KO BTOPOMY M MaTpUUHYIO (GOPMYITY,
CBSI3BIBAIONIYIO 00a Oa3uca:

a) basuc €1, €2, €3, €4 W 0a3UC au = 2g1 - 2&2 -3e3 + bgy,
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o2 =-g1 + 3g2 -3g3 + 3¢y,
o3 = 7e1 + 5e2 +2¢€3 -¢€4,
o4=2e1teg+ + €4,
0) 6asuc €1, &2, €3, €4 U 0a3uc B1=-e1-12¢> - 3e3 + bey,
B2= 3e1-9¢r - 3e3 + 3ey,
B3 = 4de1 + 5e2 +2¢e3 - 2¢4,
Ba =-2e1 + 10¢; - 3e3 + €4;

10 B enqunuvHOM 0Oasmce qaHbl BEKTOPHI 01, 02, 013 U ¥. JloKa3aTh, 4TO CUCTEMA BEKTOPOB (i1, 02, 03 00Opa3yer
0a3uc mpoctpancTBa. HailTu KoopIMHATEI BEKTOpPa Y B HOBOM Oa3uce:

a) ou= (2, 1,-1); oa2= (-3, 2,-1); oz= B) ou=(2,2,2); a2=(2,0,2); az=(-3, 2,

(1,1,1); v=(3, 5, 4). 2). v=(6,-2, 3).
0) oa=(3,2,1); o=(1,21); oaz=(-1, r) ou= (1, 0,-7); ax= (2, 1,-3); os=(4,
1,-1). y=(3,5,-7); 2,-1); y=(3,1,-5).

11. Jnsa cnenyroomux cucteM HallTu paHr R, olmiee pemieHue, pasmMepHOCTh M 0a3uc mpocTpaHcTBa L
pemeHuii (pyHIaMEHTaIbHYIO CUCTEMY PELICHMI), a TaK)Ke caMO IPOCTpaHCTBO L pemennii: 7x1 — 4x2 + 9x3
+2x4 + 2x5 =0,

5x1 + 8%x2 + 7x3 — 4x4 + 2x5 =0,

3x1 — 8x2 + 5x3 +4x4 + 2x5 = 0,

7X1—2X2 +2x3+ X4 —5x5=0;

12. HaiiTi mMarpuily JIMHEHHOTO Onieparopa, nepeBosuero equaudnbiii 6azuc €1 =(1,0,0),e2=(0,1,0), &3
=(0,0, 1) B cucremy BEKTOpOB 0l1, Ol2, O3, 33JIaHHBIX B EAMHUYHOM Oa3uce:

ayo1=(2,-3,1), 0) ou =(5,-4,3), B) a1 = (3, 1, 13),
o =(-1,7,-3), o =(-2,-7,3), a2 =(1,8,-3),
az=(2,-1,8); oz =( 2,10, 8)); oz = (3,11, -8).

13. Haiitu panr r u nedexr d muneiinoro oneparopa f Bekroproro npocrpanctsa R®, 3anannoro mis mo6oro
BekTopa P = ( X1, X2, X3 ) € R® ceyromum o6paszom:

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);

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

14. Oneparop ¢ B 0a3zuce aj,a; umeer marpuily A. Omneparop y B 0asuce Bi, B2 umeet marpuny B. Haiitu
marpuity C oneparopa f B 6asuce a1, az: a)a1= (2, -3),a2=(1,-2); B1=(2,-1),82=(1, -1);

20 il

0)ar=(1,1),a2=(2,1); B1=(1,2),82=(3,5);

ol o1
A_\-14 7 o2 1) f= o+ 3y

B)ai=(1,1),a2=(1,2); B1=(-1,0),B2=(2,-1);

i)

: f=¢+2y;

B= 2 1 ,  F=100¢ + vy,
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r)ai=(-1,0),a2=(1,1); B1=(3,1),B2=(2,1);
2 3 -1 2

45 , B= 9 1 , f=-2¢ +y.

A:
15. BbISICHUTD, MOXKHO JIM JaHHYIO MaTPHILy JTUHEHHOrO oreparopa MPUBECTH K IMaroHAIbHOMY BUAY MTyTEM
nepexofa K HoBoMmy Oasucy. Ecim MOXHO, TO HalWTH 3TOT 0a3uc M JuaroHaidbHylo Mmarpuily. Crenarb
MIPOBEPKY.

3 4 -3 0 4 -5 0 4 -3
3 4 -1 0 4 7 0 4 -1
S\ 83 1) ol 1 -1 H\8 3 1

1 kypc, 2 cemecTp

TEMA 6,7

1. Paznenute mHorowien f(X) Ha mHorowien Q(X) pasHbIMH croco0amu: 1) «yrojkom», 2) METOIOM
HeompeIeIEHHBIX Ko duIrenTos, 3) mo cxeme [oprepa ( e BozamMoxkHO) F(X)= X° + x*+ x3- 2x% + 2x + 3,
g(X)=x -2. Cnenarb IpOBEPKY.

2. Tlpu kakux a u b muoroumen f(X) =x® — 4x%+ 3x*+ 2x3 + ax? + bx — 4 umeer 4ucIO 2 KOPHEM HE HUKE
BTOPO# KpaTHOCTH?

3. TIpu nomomm anropurma Esknna maittu HOJI muorounenos f(x)= x* - 6x3 + 8x% + 3x - 12, g(X)= x3- 4x?
+ 2X - 8 W BBIPA3HTh €ro JIMHEHHO Yepe3 3TH MHOrowIeHbI. CIenarsh mpoBEpKY.

4. Bripasute HOJI muorounenos f(X)= x* - 6x3 + 8x? + 3x - 12, g(X)= x3- 4x? + 2X — 8 ;nuHeHHO yepe3 ITu
MHOTOWICHBI. CIeNnarh MPOBEPKY.

5. Haittn HOK mruorounenos f(X)= x3- 4x? + 2x — 8, g(X)= x*- 6x3 + 8x? + 3x - 12 3mas ux HOJ] (3ananue
1). .. Caenars mpoBEPKY.

6. IpencraButs MuOrouneHs! f(X)= (X?+x)(X2-2x-3)(x+1), g(X) = (x3-27)(x?>-4x+3) Hax R. B KaHOHMYECKOI
dopme u Havit ux HOJT d(X) 1 HOK m(x).

2 Kypc, 3 cemecTp
TEMA 8,9

3aganus:

1. Pemmute MmeTogom KapaaHo B 1osie KOMIUIEKCHBIX YHCENT YPaBHEHUS:
x®—15x" +72x-108=0. x*-6x*—-3x+148=0.

2. Pemuts Meroniom @eppapu B 110J1€ KOMIUIEKCHBIX YUCENl YPAaBHEHUS
x* —4x° +10x* - 20x +25=0.

x* —8x°+21x* —20x+5=0.

3. Haiitn panmoHanbHble KOPHU MHOTOYICHOB f(x) =12x"+32x° + 23x* +15x +18 ,
f(x)=x>-7x*-12x" +6x+36
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4. Hokaxure npu TTOMOIIN KpUTEPUS Oi3eHIITeilHa  HENPUBOAUMOCTH MHOTO4JICHOB
_ vy 4 3 2 _ _ yd 3 2
f(x)=x"—-8x"+14x" —28x" —2x—26 , f(X)=x"-7x"-12x"+6x+36 HaJ[ TOMeM PAIHOHANBHEIX rcen Q.

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

6.. HaliTu MHOTOWIEH ¢ JCHCTBUTEIBLHBIMU KOA(h( UIIMEHTAMHU, KOPHIMH KOTOPOTO SBJISIFOTCSA yucia: -1, -
2+3i, 1+i.

7 Pasnouts muorowien [ (X) =20x°+22x* —102x° + 41x* +13x — 6

MHOXXHTEJICH HaJl KoiblioM Z 1 Haja nojasmu Q, R, C.

B IIPOM3BCACHUC HCIPHUBOIUMBIX

- 4 3 2
8. Pa3znoxuTe MHOTOYIEH f(x) =3x"+5x" -17x" -31x" +4
HaJ koiblioM Z u Hag noisimu Q, R, C.

B IPOU3BEICHUE HEIPUBOIAUMBIX MHOKUTEIICH
9.VOenuThCs, YTO CIEAYIOUIMA MHOTOWIEH — CHMMETPHUYECKHH, W 4YTO OH BEPHO BBIPAXKEH Yepe3
lIeMEHTapHBIE CHMMETPUYECKHE MHOTOUNEHBL: (X1 + X2)? (X2 + X3)? (X3 + X1)? = 61°622 — 2616203 + G3°.

10..Y6eautncsi, YTO CHEAYIOMUA MHOTOWIEH — CHMMETPUYECKHM, M 4YTO OH BEPHO BBIPAKEH uepe3

3JIEMEHTapHbIE CUMMETPUYCCKHE MHOTOYJICHBI: X13X22 + X13X32 + X12X23 + x12X33+ X23X32 + X22X33 = 61622 —

261%63— 0203,
IIpumepsnl 3a1aHnii 1Ji151 TEKYLIET0 KOHTPOJIsi (KOHTPOJIbHBbIE .padoThI).
1 kypc, 1 cemectp.

TEMBI 1-3.

3aganus:

) T _ 2 -1 -1 -3 _6 5
1. Beruncnuts (A - C + 3B)" mns A (1 4),B (1 _8),C (1

2. Haiftu k03¢ GUIMEHT NpH X B pa3IoKeHUH ONpeieauTenei

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

3. Pemuth MeTogom [aycca cCTEMBI TMHEWHBIX YPABHEHUIA:
X1+ Xot3X3 — 2X4 + X5 = 5,
3x1+3x2+5%x3 —4x4 +3x5 = 5,
X1 + Xot+ 7x3 — 4x4 + x5 =15,
2x1+ 2x2+2x3 —3x4 +3x5 = 6.  Chenarb IPOBEPKY.

4. Pemuth cucTeMy JIMHEWHBIX ypaBHEHUH AByMs cnocobamu( meron Kpamepa m  Marpuysbslif crnoco0
pellIeHns] ypaBHEHUN):
3x1 — x +7x3=1,
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X1 —5x3=-17,
x1 +tx3 +2x3= —1.Caenarb npoBepKy.

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

1. Ilpu momonm Anropurma EBkinaa Haiiaure HanOoabInui o0t aemurens d mensix gucen a = 783, b =
1015 u ero nuHEHOE BBIpAaXKEHHUE YEPE3 ITU YUCIIA.

2. HaiinuTe KaHOHMYECKOE TMpEJCTaBlICHUE LenbiX dyucend a = 783 u b = 1015 u ux HaunGonpwii oOIIMiA
nenutensb d ¥ HauMeHbIee obIinee KpaTHoe M.

3. SIBnsieTcst Ju CieyroNIee MpaBuilo alnredpandeckor onepaiuein Ha MuHoxxectBe N? Eciin na, To Kakumu U3
CBOMCTB ( aCCOIMATUBHOCTH, KOMMYTaTHBHOCTD, HAJTMYUE HEHTPAIBHBIX, CAMMETPUICCKUX 3JIEMEHTOB ) 3Ta
omneparus oobnagaer? ( Va, B € N) o @ B = o. SABnsgercs au rpynmnon JaHHOE MHOXECTBO C JaHHOMN
orepanuei?

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

5. Pemuts KBasipatHOE ypaBHenue z2 - Z + 5 =0 B none R, B mone C. Cienars npoBepky.

6. BbrunciauTb, MCHOIb3ys TPUTOHOMETPUYECKYIO (POPMY KOMIUIEKCHBIX YHCEN:

3-271 )

—5I .
OtBer parb B anreOpamdeckoit (opme.

4

6. YpaBHeHue X' =-81 pemuTh B MOJ€ KOMIUIEKCHBIX uucen. Crenars NpoBepKy (A ABYX 3HAYCHH).

1 kype, 2 cemecTp.
TEMBI 6,7.
3ananus:
1. Pasnenuth muorowieH f(X) Ha mHorowren Q(X) pasHbiMH crocoOamu: 1) «yroiakom», 2) METOIOM
Heomnpenen€HHbIX K03pGUIIMEHTOB, 3) 1o cxeme [opHepa ( eciu BO3MOXKHO).

f(X)= x5+ x4+ x3- 2x2 + 2x + 3, g(X)= x*+ 4x3 + 8x? + 8x + 3. Cienarb MpoBEPKY.

2. OnpenenuTh MOKa3aTellb KpaTHOCTH KOPHs Xo = 2 MHoroweHa f(xX) = x5 — 6x°+ 15x* — 22x3 + 21x%— 12x +
4.

3. Ilpu nomomm anroputma EBknamaa Haiitu HOJ[ MHorouneHos f(x):X5+ 2x*  +3x3+4x2+8x+12,
g(x)=3x*+5x3+12x+. Caenars mpoBEPKY.

4. Beipasuts HOJI MuOrownenoB f(X)=x>+ 2x* +3x3+4x2+8x+12, g(x)=3x*+5x3+12x+20 mmueiiHO uepes HTH
MHOTOWIeHbI. Caenarh MpoBEPKY.
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5. Haitru HOK wmmorounenos f(x)= 3x*+5x3+12x+20, g(x)= x>+ 2x* +3x3+4x%+8x+12, 3mas nx HOJ]
(3amanue 1). Cnenarh mpoBEpKy

6. IpencraBure MuorowneHsl f(X)= (X2+4)(x%-4)(x2-3x+2)(x+1), g(x)= (x>-4x)(x*+2x+1)(x-2) Hax R B
kaHoHn4eckoi popme u Haittr ux HOJI d(X) u HOK m(x).

7. SBnsercs AM MOATrPYIIION aAJWTUBHOM TPYNIbl JEHCTBUTENIBHBIX MarpHl] 2-TO MOpAJKAa MHOXXECTBO

[ X 0)
MaTpul Buaa y C LCJIBIMU JJIEMCHTAMU /
\3/ 2+1

3/ 3/
8. M30aBuThHCS OT HUPpPpALMOHAIIBHOCTU B 3HAMCHATCIIC Hp06I/I —~N2+34+3 , IPpUMCHUB MCTOHA, HUCIIOJIb30BaAHHBIN
IIpr JOKa3aTCILCTBC COOTBCTCTBYIOHICI‘/II TCOPECMBEIL.

(a —SbJ
9. Tokaxure m3omopbusm konery K1 = <{a+sV3|abeZ},+, e>u Kr= < b a | a,beZ}+, o>
2 Kkype, 3 cemecTp.

TEMBI 8.9.

3ananus:
4 3 2
1. Pemnts MeTonom deppapu B 1mojie KOMIIEKCHBIX uKcel ypaBHeHne X +X —9x" +2=0.

3 2
2. Pemmmts MeTonom KapnaHo B 1071e KOMITIEKCHBIX 4ucen ypaBHeHne 2X +3x°—3x—9=0,

3
3. Haiitu panyoHaibHble KOPHU MHOTOUYJIEHA f(x) =24x" —42x° ~77x" +56x+ 60 .

4. Jlokaxxure pu IIOMOILIU KpUTEpUs Ol3eHIuTeiiHa HENPUBOIUMOCTD MHOI'OYJICHA

f(x) =6x" +5x" ~10x° +25x" +75+35 HaJl T10JIeM PalMOHATLHEIX uncel Q.

5. HaiiTi MHOTOWICH C JIeHCTBUTEIbHBIMU KOA(PUIIEHTaMHU, KOPHSAMH KOTOPOTO SBIISIOTCS Yncna: 2, -7, 1+i,
I.

6. Pasnoxuts Muorowien | (X) = 4x° —20x° +9x* + 75x% — 94X + 20x — 24

MHOXKHTeIIeH Haa koabloM Z v Hag noismu Q, R, C.

B IMMPOU3BCACHUC HCITPUBOIHNMBIX

7.Y0enuThCs, UYTO CIEAYIOIIUNA MHOTOWIEH — CHMMETPUYECKH, M 4YTO OH BEPHO BBIPAXEH depe3
3eMeHTapHBIE CHMMETPHUYECKHe MHOTOUNEHBL: (X1 + X2 — X3) (X2 + X3 — X1) (X3 + X1 — X2) = — 61° + 46102
— 8oa.

IIpuMepHBIEe BONIPOCHI K IK3aMeHaM (KOHTPOJIb 110 JUCHHUILIMHE 32 CEMeCcTp).
1 kype, 1 cemectp.
Bomnpocsr:
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1. Marpuust Hag nojaeM. Onepanus cnoxkeHus: Marpuil. CBOKMCTBa onepaluy CI0KEHHUS.
1. YMHOXEHNE MaTpHUIl Ha AeHCTBUTENbHOE YKcii0. CBOMCTBA 3TOH ONEepalny.

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

TpancrioHupOBaHUE MATPULL, TPAHCIIOHUPOBAHUE MPOU3BEICHUS MATPHII.

KBanparubie marpunbl. Enunnunas marpuna. OOparHbie 1 00paTuMble MaTPHIIBL.

Onpenenurens KBaapaTHON MaTpullsl. OnpeaenuTens 2,3 nopsaakoB. OnpeneauTenab N-ro nopsakKa.
Anrebpandeckre JOMOTHEHUS K MUHOPHI 3JIEMEHTA OTPEACIIUTEIS.

Teopema 0 pa3iioKeHHH OTIPENIEIUTEINS IO HIIEMEHTaM CTPOKH (CTONIOMA).

CaoiictBa ompeaenutena. HeoOxonuMple M JTOCTAaTOYHBIE YCIOBHSI PAaBEHCTBA HY/IIO OMPEICIIUTENS.
OHpe,I[eJ'II/ITeJ'IB TPEYroJIbHOTO BHJIA.

9. Brrauciienne o06parHoii MaTpHIIbI IPH TOMOILH aNre0pandecKux JTOTOIHEHHH.
10. IIpocreiimme MaTpudHbIC YpaBHEHUS, UX PEIICHHE.

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

N kW

13.  Dnemenrapusie npeodpazopanus CJIY. Pasnocunsrocts CJIY 1pu 31eMeHTapHBIX HIPeoOpa3oBaHHsX.
14.  Dnemenrapuble MpeoOpa3oBaHUs MATPUIL.
15.  Crynenuarsie cucrembl TuHEHHBIX ypaBHeHuii. [Ipuenenne CJIY K CTyNeHYaTOMY BHLY.

16. Marpunpl, coorserctBytomme CJIY. Dnementaphble IpeoOpasoBanus Marpui. CTymeHdaThie
Marpulibl. Panr marpuisl. Panr CIIV.

17. Teopema o umcie peleHnii cCHCTEM IMHEMHBIX YpaBHEHUHA. MeTox ['aycca pelenus cucTeM JIMHEHHBIX
ypaBHeHUH. O0111Ee ¥ YaCTHBIE PELICHHS] CUCTEM JIMHEWHBIX YpaBHEHUM.

18.  3anuck u pemenue cucteMsl N TMHEHHBIX ypaBHEHHMIA ¢ N HEM3BECTHBIMM B MATPUYHOMN (opMe.
19. IIpasuno Kpamepa pemienns cucteMsl N THHEHHBIX yPABHEHUH ¢ N HEM3BECTHBIMH.

1. AnreOpandeckas omnepamnusi Ha MHOXecTBe, mpuMepbl. CBoiicTBa OWHapHOW ayireOpanmdecKoit
olepanuu.

1. I'pynma. ITpumepst rpynm. IIpocreiimme cBoMCTBa FPYIIIBL.

2. Konsuo. [Tpumeps! kostew. [Ipocreitmme cBoiicTBa KOJIbIIA.

3. ITone. Ilpumepsl noneii. Ero mpocreiiine cBONCTBA.

4, [Toarpynma. Heo6xonnMoe U J1I0CTaTOYHOE YCIOBUE TOTO, YTOOBI HEKOTOPOE MOAMHOMKECTBO TI'PYIIIIBI
SIBJISITIOCH €€ MOATPYIIION.

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

6. IToamone. HeoOxoaumoe M J0CTaToO4HOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOAMHOMKECTBO IOJI
ABJISAJIOCH €TI0 TOATIOJEM.

1. KOJIbI10 1ENBIX YKCE.

8. ITose KOMIUIEKCHBIX YMCEII KaK pacIIMPEHHE MO JEHCTBUTEIbHBIX YHCET.

9. Paznuunblie GOpMBbI KOMITJIEKCHBIX YHCEI, OTIEPALUU C HUMH.

10.  KopHu u3 KOMIUIEKCHBIX Yncen. KopHu N-if cTeneHn U3 eIMHUIEL.

20.  Apudmernyeckoe BEKTOPHOE IIPOCTPAHCTBO.

21. KoHe4HOMEPHOE BEKTOPHOE NPOCTPAHCTBO HaJ IPOM3BOIBHBIM IOJIEM, €r0 MPOCTEHIINE CBONCTBA,
IPUMEPBIL.

22. ba3uc ¥ pa3MEpHOCTh KOHEYHOMEPHOTO BEKTOPHOTO IIPOCTPAHCTBA.

23.  Marpuna nepexoa ot 6azuca k 6asucy.

24.  Cea3b MexIy KOODAMHATHBIME CTPOKAMH BEKTOPA B Pa3IHYHBIX Oa3HCax.

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

26.  IIpeoOpa3oBaHHe KOOPMHAT.
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Marpuia nepexoaa oT OJHOTO 0a3uca BEKTOPHOTO MPOCTPAHCTBA K IPYTOMY.

28.  JluHeiiHblii omepaTop B BEKTOPHOM MPOCTPAHCTBE U €r0 MAaTpUIA, U3MEHEHHME €€ NpH 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 JIMHEHHOTO ONEparopa.

33.  XapakTepucTuueckoe ypaBHEHHE JIMHEHHOTO OHepaTopa.

34.  TlpuBeneHue MaTpuIbl JUHEHHOTO ONEPATOpa K AUArOHATLHOMY BHLY.

1 kypc, 2 cemecTp.

Bomnpocsr:

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

2. JlenuMOoCTh B KOJIbLIE MHOTOYWIEHOB OT OJJHOM MTEPEMEHHOM HaJl MTOJIEM JCHCTBUTENbHBIX YHACEIL.

3. Teopema 0 J€J€HUM C OCTAaTKOM B KOJIbIIE MHOTOWJICHOB OT OJAHOM MEPEMEHHOW HaJ MojeM
JICHCTBUTEIBHBIX YHCE]L.

4, Jlenenne MHOrowieHa Ha IBy4JI€H X-a U KOPHU MHOTOWJIEHA.

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

6. HauGonpmmii o01mumii 1eI1uTe b MHOTOWICHOB HaJl TojieM. AnroputM EBkiua.

7 JIuHeHOE BRIpaKCHNE HAaNOOJIBIIEro O0IIEeTo ASTUTEISI MHOTOWICHOB HAJT TIOJIEM

8 Haumenbiiee o61miee kparnoe muorowieHoB. Ceszp HOJI u HOK.

9. HenpuBomumbie W nOpuBOAMMBIE HaJ TMOJEM JICUCTBUTEIBHBIX 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

anre6pa1/mecx0ro Haa ITOJIEM 3JIEMCHTA.

N =

No ok w

8.
9.

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

Bomnpocsr:

MHorowieHsI OT N NEPEMECHHBIX U I[GI\/'ICTBI/U[ Hag HUMMU. CreneHp MHOrOWIeHa OT N NEPEMCHHBIX.

KOJ'IBI_[O MHOT'OYJICHOB OT N TIICPEMCHHBLIX HaMI 00J1aCTBIO OCJIIOCTHOCTH. HeKcnxorpa(quecxoe
YHOPSIOYCHUE YJICHOB MHOIO4JIeHa OT N MNEPEMCHHBIX. Breicmuii  gnmen MMPOU3BCACHUA IBYX
MHOTOYJICHOB.

.CHMMeTqueCKHe mHorowieHsl. CBOMCTBA BBICIIETO YICHA CUMMETPUUCCKOI0O MHOI'O4JICHA
OcHoBHas TEOpEMa O CUMMETPHUICCKHUX MHOTOYJICHAX M CIICACTBUC U3 HEC.

MHoro4ieHsl OT OJIHOMI nepeMeHHoﬁ Haa IIOJIEM KOMIIJICKCHBIX YHCCII. OcHoBHas TCOpCMa anrerLI.
AJ]PCGpaI/I‘-ICCKaH 3aMKHYTOCTb moJjiei. Anr e6pa1/1qecxa;1 3aMKHYTOCTbD ITOJISI KOMIIJICKCHBIX YUCEII.

Paznoxenne MHOrOWIeHa Haa TIOJEM KOMIUIEKCHBIX YHCENT B TMPOU3BEICHHUE HEMPHUBOIUMBIX
MHOXXUTEIEN

Pemenne ypaBHEHUN TPEThEM CTEIIEHU HAJl ITOJIEM KOMIUJIEKCHBIX YUCE .
Pemenne ypaBHEHUI 4€TBEPTOM CTETIEHHU HAJI ITOJIEM KOMIUIEKCHBIX YU CEI

10.Koprn MHOrowiIeHa Hajx mOIEM JAeHCTBUTENBHBIX uHceN. CONpSKEHHOCTh MHHMBIX KOpPHEH

MHOT'OYJIEHA C JeMCTBUTEIbHBIMU KOB(i)(i)I/IL[I/IeHTaMI/I.
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11.Pasnoxenue MHOrowseHa Haj MOJNEM JEHCTBUTENBHBIX YHMCEd B IPOU3BENCHUE HENPUBOAMMBIX

MHOXXHUTEIIEN.

12.1lenble u paunoHanbHbIE KOPHE MHOTOYJICHA € LEIBIMU KO3(QQHUIHEHTaMH.

13.HeoOxonuMplii MpU3HaK PaMOHAILHOTO KOPHS MHOTOYJIEHA C LENBIMU KOO()(QUIHEHTaMHU.

14 Kpurepuii HeNPHBOAMMOCTH MHOTOYJIEHOB HaJI TTOJIEM PALMOHAIBHBIX Yncen (DM3eHIuTeHa).

15.1onsTie paspemMMOCTH ypaBHEHHS B pajuKanax. YCJIOBHS pa3pelIMMOCTH yPaBHEHHS TpEThei
CTETEeHU B KBJIPAaTHBIX 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 -1 0
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. Berancnuts npousBegenne Marpunl (2 2 1 )u (2 2 1), m HA0OOpOT.

[98)

1

. [lepemHOxuTh Marpuist (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 HAOOOPOT.

|9,

o)

. dns Mmarpunb

3 -1 7
-2 0
1

1 1 1
31 -1 31 -1

.Toxaszare, uto (Ae B)'=BTe AT ecru (2 2 1)umu (2 2 1).

1 1 1 1 1 1

HalTH 0OpaTHyto Marpuily. Caenars mpoBEpKY.

3 -1 7 3 4 2
7. Pemuth 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,ecnuA=(1 0 1 ),B=(1 1 1).Caenarb npoBepky.
1 1 0 1 0 1
9. Haiitu nByms pa3HbiMu crioco0aMu KO3GOUITMESHT MPU X B PA3JI0KEHUHU OTIPEICTUTEIIS .10. Beruucnuts
2 0 -1 1 3
0 2 -3 41
1 1 3 0 2
4 -1 0 0 2
ONPENEITUTEIND 3 3 1 21
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11. Pemuth meToniom ["aycca cucremy TUHEMHBIX ypaBHeHUN. Caenarb IpOBEPKY.

X1+ 2X2 — X3+ 3x4 +4x5 = 1,
2Xx1— X2+ 3x3+2x4 — X5 =2,
X1 +4x2 +2x3 — 5x4 +3x5 = 3,
X1+15x2+6x3 —19%x4 +9x5 = 9.

1 kypc, 2 cemecTp. .

TEMBI 4-5.

3ananuda:

1 ITpu momorm Anroputma EBkimaa HaiiinTe HanOombimmid oomuil genurens d measix uncen a = 1015, b =

638 u ero JIMHEWHOE BBIPAXKEHHE Yepe3 ITU uuciias.

2. Haiinute KaHOHMYECKOE TpejcTaBiIeHUe meibix yuced a = 1015 u b = 638 u ux HanOONbIIMIA OOIIHIA
nenutess d ¥ HauMeHbIee 001ee KpaTHoe M.

3. SBnsiercs nu cnepyrolee NpaBuio anrebpamdeckoil omeparueii? Ecnu na, TO KakuMU M3 CBOWCTB
( accoMaTuBHOCTh, KOMMYTAaTUBHOCTb, HAJIMUYUE HEUTPAIbHBIX, CAMMETPUYECKUX JIEMEHTOB ) 3Ta OTNEpALIHs
obmanaet? ( Va,B € Z) a*B=a’. SIBnsercs 1y rpynmnoi JaHHOE MHOXKECTBO C JaHHOU oreparueit?

(1+2) -(3-2)° 1

4. BBIYUCIIUTD: 2—1 (5-1)
5. PemmTh KBazipaTHOE ypaBHeHHe Z2 - Z + 5 = 0 B mone R, B mone C. Caenars mpoBepKy.

6. BeluncnuTh , HCMHONB3YS TPUTOHOMETPHUECKYI0 (OpPMY KOMIUIEKCHBIX YHCET. OtBer mgath B
anrebpanueckoir opme.

7. VpaBHenue x*=-81 pemuTh B MOJNE KOMIUIEKCHBIX wumcen. Clenarh NpoBepKy (JUIs ABYX 3HAYEHH).

8. SlBnsierca nu cienyrolee mpaBwio anreOpandeckoit onepamueit? ( Va, B € Z ) a*B = a®. Eciu nga, 10
KakUMU U3 CBOMCTB (ACCOIMAaTUBHOCTh, KOMMYTaTHBHOCTb, HAJMYUE€ HEUTPaJIbHBIX, CHUMMETPUUYECKHX
AJIEMEHTOB) ATa orepalus 0oaagaeT?

BAPMAHTBI OTBETOB:

1) acconuaruBHOCTB; 2); KOMMYTAaTUBHOCTb;  3); HaJUM4Me HEUTpalbHOrO 3JeMeHTa; 4) Haluyue
CUMMETPHUUYECKHUX JIEMEHTOB; 5) onepanus He sBIseTcs anreOpanyecKko.

9. Pemuth KBagipaTtHoE ypaBHenue 2z2 - Z + 5 =0 B none R, B mone C. Cuenars npoBepKYy.

10. BLI‘{I/IC.HI/ITL, HCIIOJIb3YyA TPUTOHOMCTPHUYCCKYIO (bOpMy KOMIIJICKCHBIX YHCCII:

—\/§+i 12

—2-2i .
OtBer nare B anrebpamveckoit Qopme.

11. YpaBuenue x*=225 pemmTh B ToNe KOMIUIEKCHBIX umcen. Cenars npoBepKy (U IBYX 3HAUCHMIA).

21 Ipu momorm Anropur™a EBkinaa HaiinnTe HanOosbimuii o0muii aemurens d mensix yncen a = 1015, b =
638 1 ero JIMHENHOE BBIPAKEHUE UEPE3 ITU YHCIAs.

28



13. Haiinute kaHOHHYECKOE MpezcTaBieHne meibix uncesr a = 1015 u b = 638 u ux HanbobIINi OOIIHIA
nenutenb d ¥ HaUMeHbIee odIIee KpaTHoe M.

1 kypec, 2 cemecTp.
TEMBI 7-10.
3aganusa:
1. Pasgenmute 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*- x*+2x2—x + 1, g(X)=X?—Xx - 1. Cnuenars mpoBEPKY.

2. Tpu kakmx ycnosusix Maorownen f(x) = x8— 2x°— x*— 2x3 + ax? + bx + ¢ umeer uncio 1 KOpHEM TpeTheil
KpaTHOCTHU?

3. Ipu nomomu anroputma EBknmma nHaiitn HanGomsmmii o6muil qemuTens Maorowtenos f(X)= 4x° - 4x* +
5x3-4x2-x+1, g(X)=2x3+ X2+ X - | u BbIPA3UTh €ro JUHEHHO Yepe3 >TU MHOTouneHbl. ClesaTh IIPOBEpKY.

4. Beipasuts HOJI MuOrOuneHoB f(X)=x%+ 2x* +3x3+4x2+8x+12, g(x)=3x*+5x3+12x+20 nuHeiiHO uepes ITH
MHOTOWIEHBI. C/IeNarh MPOBEPKY.

5. Haiitn HOK muorounenos f(X)= 2x3 + x2+ x - 1, g(X)= 4x° - 4x* + 5x3 - 4x2 - x + 1 3nas ux HOJI (3ananue
1).. Cnenarb mpoBepKy

6. [IpencraButb mHorowienst f(X)= (

X2-5x+6)(x3-2x)%(x-3)%, g(X)= (X?-2x-3)(x*+2x+3)(x>-2v/2) Hax R B Kanonmueckoii popme u Haiitn ux HOJI
d(x) u HOK m(x).

[a Oj
7. I/IBOMOp(l)HBI JIX AU TUBHBIC I'PYIIIIbI: a) MaTpul Buaa 0 a C pallMOHAJIbHBIMHU 3JICMCHTAMU,

a 0
0 a
0) MarpuIl Buaa C LIETIBIMU 2JIeMEHTaMu?
7.. danbl rpynmel Gp = < { 3¢ |k ez },e>uGr=< {5k |k ez }, +>. U3omopdHbI 111 OHU?

8. SIBnstercss m moseM kKonbio  <{(a, b)|la,oeR},+,e>, rae omeparuu ompenesaeHbl CIEAYIOMUAM 00pa3oOM:
(Va,b),(c,d) (a,b)+(c,d) = (a+c, b+d), (a,b)e(c,d) = (ac, bd) ?

§/§+2

3/ 3 .
9 .M306aBUTHCS OT UPPALMOHATIFHOCTH B 3HAMEHATEJE 25 +3\/§_2 , IPUMEHUB METO/I, UCIIOJIb30BaHHBIN
MIPH J0Ka3aTeITbCTBE COOTBETCTBYIOMICH TEOPEMBIL.

2 Kkype, 3 cemecTp.
TEMBI 8-9.

3amanuda:
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1. Pemmuth MmeTomom KapnaHo B 1mosie KOMITJIEKCHBIX YHCEN YPaBHEHUE
X —9x?+18x—-28=0

4 3 2
2. Pemnts MeTonom Deppapu B 1ojie KOMILIEKCHBIX uKcel ypapHenue X +2x° +7x" +6x+5=0.

5 4 3 2
3. HaiiTu panmoHanbHble KOpHU MHOTOYJIEHA fF(x) =24x* +10x" - x* ~19x" ~5x +6 |

4. Jlokaxure Ipu IIOMOILIU KpUTEpUs Ol3eHTeiiHa HENPUBOIAUMOCTD MHOI'OYJICHA

f(x) =5x" —4x* +14x* —28x* + 2x -2 HAJT TI0JIEM PallOHAIBHBIX dncel Q.

5. HaiiTi MHOTOYJICH C JCHCTBUTEILHBIME KO PUIIMEHTAMH, KOPHSIMU KOTOPOTO SIBISFOTCS uucha: 3, 1+1, 2.

L AVE vt 1943 2
6. Paznoxurs MHOrOWwIEH f(x) =4x"-3x" -12x" +9x" -16x +12 B IPOHU3BEJACHHE HEIPHBOIMMBIX
MHOXKHTEIIeH Haa KoabloM Z v Hag noismu Q, R, C.

7.Y0enuTbes, YTO CIENYIOUIMH MHOTOWIEH — CHMMETPUYECKHH, M 4YTO OH BEPHO BBIPAXKEH uepe3
AJICMEHTAPHBIC CUMMETPUYECKUE MHOTOWICHBL: (X1 + X2 + X3) (X1 + X2+ Xa) (X1 + X3+ X4) (X3 + X1 — X2) =
61°62 —G163 +04.

8. Pemnth MeTomom KapnaHno B mosie KOMITIEKCHBIX YHCEI YpaBHEHUE

x°+9x° +18x+28=0

4 3 2
9. Pemmuts MeTomom Deppapu B Mojle KOMILIEKCHBIX unces ypaBHenue X +4x” —9x"+4x—-6=0.

5 4 3 2
10. Haiitu panrioHanbHble KOPHH MHOTOUYJIEHA F(x) =9x" =6x" +10x" +39x" - 21x +1

11. Joxaxure pu IIOMOIIU KpUTEpHUs Oli3eHiTeitHa HEIPUBOIUMOCTh MHOT'OYJICHA

5 4 3 2
F(X) =% +7x" —14x" = 7X" + 28X =35 ya1 nosem pannoHanbHbIX urcen Q.

12. HaiiTi MHOTOWIEH ¢ JEHCTBUTEIBLHBIMU KOO PHUIIMEHTAMH, KOPHSIMH KOTOPOTO SIBJISIIOTCS unca: -1-3i, 3,
-3, -1.

. 4 3 2
13. Pa3moXure MHOTOYIECH f(X) =24x" +64x" —9x" —71x+22 B TPOU3BEJICHHE HEMPUBOAUMBIX
MHOXKHTEJIeH HaJl KoiblioM Z u Haj nojasmu Q, R, C.

14, YOemnutbcsi, YTO CHAEAYIOMUWA MHOTOWIEH — CHMMETPHYECKHH, M UYTO OH BEPHO BBIPAXKEH uepe3
3NIeMEeHTapHble CHMMETPHYECKHE MHOTOWIEHBL:  (X1X2 — X3)(X2X3 — X1)(XsX1 — X2) = 03°> — 61202 + 26203 +
622 — 26163 —03.

5.4. Meroanueckue MaTepUajbl, OINpeleJsAONIde MNPoUeaIyPbl OLEHUBAHUS
3HaHMi, YMeHMi, HABBIKOB M (WJIH) ONbITA [JEeATEJbHOCTH, XaPAKTEPHU3YIOLIHX

JTanbl (POPMUPOBAHUSA KOMIIETECHIIMA

Hrtorosas olieHKa 3HaHUN, YMEHU, CIIOCOOOB JEATEIbHOCTH CTYAEHTOB 110 U3y4aeMOM JUCIUILIIHE
coctasisieT 100 Oamos

Ha ouHoii 1 3a0uHo¥ popmax oOydeHusl.

MakcumanbHOE KOJMYECTBO OAJITIOB, KOTOPOE MOYKHO HAaOpaTh 3a TEKyIUNA KOHTPoJib — /() OayioB.
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3a OTBETHI Ha BOMPOCHI YCTHOTO OMPOca 00yJaronuics MoxeT HabpaTh MakcuManbHO 30 OaioB.

3a BBINOJIHEHHE JJOKIIAI0B 00YyJaoLiics MoKeT HabpaTh MakcuManbHO 20 6asioB.

3a BBIMOJHEHUE TPAKTUYECKUX 33aJIaHUA 00yUaIOIIUICS MOXKET HaOpaTh MaKCUMabHO - 20 6asioB.
MakcumanbHasi cymma OaijioB, KOTOpbIE OOyYaroIIMiCS MOXeT HaOpaTh NpU caade 3K3aMeHa,

cocrasisteT 30 O0aIoB.

Jis cmaum 9K3aMeHa HEOOXOIMMO BBINIOJHUTH BCE 3aJaHMsI TEKYIIETO KOHTPOJA. 3HAYUMBIM

MOMCHTOM SBJISICTCA IIOKa3aTCJIb U3YUYCHHUA MaTCpuraia HeKHI/Iﬁ 1 BBIIIOJIHECHHEC 3aHaHHfI B YKa3aHHBIC CPOKH.

Ha

9K3aMCH BBIHOCUTCS MaTCpHrall, HU3JIaraeMbIii B JCKIUAX U paCCManI/IBaeMbe/'I Ha NPAKTUYCCKUX 3aHATHAX.

IIIkana oneHUBAHNA OTBETOB CTYACHTOB HA JK3aMCHE

KommuecTBo Kpurepun onieHuBanus
6asioB

26-30 Ecnu ctyneHT cBOOOJHO OpUEHTHPYETCS B TEOPETHUUECKOM MarepHale,
3HaeT (HOPMYJIUPOBKUA OCHOBHBIX OIPEICICHHM, TEOPEM U CBOWCTB, YMEET
MIPUMEHSITh TEOPETHUECKUE CBEACHHUS [UIsl PEIICHUsI TUIOBBIX 3324

15-25 Ecnu  cTymeHT  HeZOCTaTOYHO  CBOOOJHO  OPUEHTUPYETCS B
TEOPETUYECKOM Marepualie, ommubaercs npu (GpopMyIHMpOBaHUM OCHOBHBIX
OTIpEICIICHUI, TEOPEM M CBOWCTB, YMEET NMPUMCHSATh TCOPETUUYCCKUE
CBEICHHS JUIsl PEIICHUS TUIOBBIX 3a1ad (B 3aBUCUMOCTH OT KOJHYECTBA U
CTCTICHH MMEIOIINXCSI OMMOOK M HeJTOUETOB).

8-14 Ecnu cTyneHT mioxo OpUEHTHUPYETCs B TEOPETHUUYECKOM Marepuaiie, He
3Ha€T HEKOTOphie (OPMYIMPOBKH OCHOBHBIX OIPEICICHHUMA, TEOpeM U
CBOMCTB, Yy CTylIeHTa BO3HUKAIOT MpOOJIEMBbl MpPH  MNPUMEHEHUU
TEOPETHUYECKUX CBEACHUH JUIsl PEIICHUs] TUIOBBIX 3a7a4 (B 3aBUCUMOCTH OT
KOJIMYECTBA M CTETICHU UMEIOITUXCS OIMOOK U HEIOYETOB).

0-7 Ecnu cTyieHT He OpUEeHTUPYETCSI B TEOPETUIECKOM MaTepHualie, He 3HAST
OOJIBIIMHCTBO (DOPMYITHPOBOK OCHOBHBIX OTIPECIICHUH, TEOPEM U CBOUCTB U
HE yMeeT MPUMEHSTh TEOPETUUECKUE CBEICHUS IS PEIICHUS TUTIOBBIX 3a/1a4
(B 3aBHCHMOCTH OT KOJIMYECTBA U CTENIEHH UMEIOIIUXCS OIHOOK U
HEJI0UETOB).

HToroBas mkajia oueHNBAHUS Pe3yJbTATOB OCBOECHHS TUCIHUTLIHHBI
HToroBas olieHKa MO TUCIUILUIMHE (GOPMHUPYETCS U3 CYMMBI OAJJIOB MO pe3yabTaTaM TEKYIIEro
KOHTpOJ'IS[ nu HpOMe)KYTOqHOﬁ aTTeCTalli W BBICTABIISICTCA B COOTBETCTBHUH C HpI/IBCILCHHOﬁ HUXKC
TaOJINIIEH.

OneHka nmo nATHOANJILHOUH CHCTEME OneHka no cro0aJNILHOMN cucTeMe

OTJIMNYHO 81-100

X0po1Io 61-80

YAOBJICTBOPHUTEJIBHO 41-60

N(W|&|OoT

HEY/J10BJIETBOPUTEJIBHO 0-40

6. YUEBHO-METOIWYECKOE M PECYPCHOE OBECHEYEHME
JUCLHUATIIMHBI

6.1. OcHoBHas JIMTepaTypa
1. Kypom, A.I. Jleknuu o o6rmieit anredpe: yueOHuUK Jutst By30B / A. I. Kypomr. - 3-e u3a.,cTepeoTwir. -
CIIG. : JIans, 2019. - 556¢. — TekcT: HEMOCPEACTBEHHBIN.
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Kypom, A.I. Kypc Boicmiei anredpor: yueOnuk s By30B / A. I. Kypomr. - 19-e uzn.,crepeorwnn. -
CIIb. : Jlans, 2019. - 432c. — TekcT: HEMOCPEACTBEHHBIH.

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

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

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

BunorpanoB, U.M. OcHoBbl Teopuu uucen [Texcr]| : yueb.mocoowme / WM. M. Bunorpamos. - 13-e
u3n.,crepeorun. - CII6. : Jlans, 2019. - 176¢. — TekcT: HenoCpeICTBESHHBIH.

Bunorpanos, 1. M. OcuaoBbl Teopun uncen / . M. Burorpamos. — Mocksa : M3gatenscrBo 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. moib3oBateneii DBC IOpatit. — 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 obpamienus 22.07.2019). —

Pexum noctyna: ans aBrous. [lonezoBareneit ObC KoncynbranTt crynenra. — TEKCT: 21€KTpOHHBIM.

ByxmTab, A.A. Teopust uucen : yueOHoe nocodue / A.A. Byxmirad. — 4-e u3z., crep. — Cankrt-IletepOypr :
Jlanb, 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. TOIb30BaTeNlell DIEKTPOHHO-OMOIMOTEYHAs
cucreMa «JIanp». — TEeKCT : 31eKTpOHHBIN

. JlonoJIHUTeIbLHASA JINTEPaTypa

®annee, JA.K. Jlekuuu no anredpe: Yueb.mocobue mia ByzoB / J. K. daggees. - 5-e u3n ;
ctepeorutl. - CII6 : Jlanb, 2007. - 416¢. — TekcT: HemOoCpeACTBEHHBIH.

Koctpuxkun A.M. Bpenenue B anreOpy: y4yeOHMK sl BY30B. 4.2. JuHeiHas anrebpa / A. .
Koctpukwus. - 3-¢ m3a. - M. : ®u3maniur, 2004. - 368c. — TekcT: HemoCpeICTBEHHBIN.

Kocrpukun A.U. Bpenenue B anreOpy: yueOHMK uis By30B . 4.1. ocHOBBI anrebpel / A. .
Kocrpukus. - 2-e uzz.,ucnp. - M. : ®uzmarnut, 2004. - 272¢. — TekcT: HENOCPeACTBEHHBIH.

Koctpuxkun A.W. Bpenenue B anredpy: yueOHUK I By30B. 4.3. OCHOB.CTPYKTYphI anreopsl / A. U.
Koctpukus. - M. : ®uz-mar.out., 2000. - 272¢. — TekcT: HenoCcpeACTBEHHBII.

Koctpukun, A.W. Beenenue B anredpy : yueOnuk / A.W. Kocrpukun. - Mocksa : MITHMO, 2009. - Y.
1. OcHOBBI ~ anreOpsl. - 273 c. - ISBN 978-5-94057-453-8. - URL:
http://biblioclub.ru/index.php?page=book&id=63140 (mara oOpamenus 22.07.2019). — Pexum
JOCTyMNa: JJsl aBTOPHU3. TMOJIb30Barenel OJEeKTpOHHO-OMONMOTEeUHass cHucTeMa «YHUBEPCUTETCKas
6ubnmoreka oHIaifH» . — TEKCT : AIEeKTPOHHBIN.

Koctpukun, A.W. Beenenue B anredpy : yueOnuk / A.W. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
2. Jluneiinas  amrebpa. - 368 ¢ - ISBN  978-5-94057-454-5. -  URL:
http://biblioclub.ru/index.php?page=book&id=63144  (mata obpamenus 22.07.2019). — Pexum
J0CTyna: Ui aBTOPHU3. IOJIb30BaTeNel JIEeKTPOHHO-OMOIMOTeUHast cucTeMa «YHUBEPCUTETCKas
6ubnuoreka oHnaiH» . — TeKCT : 3IEKTPOHHBIH.

Koctpukun, A.W. Beenenue B anredpy : yueOnuk / A.W. Koctpukun. - Mocksa : MITHMO, 2009. - Y.
3. OcHOBHBIE CTPYKTYpbl anrebpsl. - 272 c. - ISBN 978-5-94057-455-2. - URL:
http://biblioclub.ru/index.php?page=book&id=62951  (mata ob6pamenus 22.07.2019). — Pexum
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11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

JOCTymNa: Ui aBTOPHU3. IOJIb30BATENeH OJIEKTPOHHO-OMOIMOTeUHas] cucTeMa «YHUBEPCUTETCKAS
OnOIMOTEKa OHTANHY . — TEKCT : AJICKTPOHHBIM.

naun U.A. Anrebpa: anreOpandeckue CTPYKTYpHI : yde0.1mocobue sl MareM.criel.mnes.sy3os / .
A. lIunun. - 2-e u3n.,gom. - M. : Aneda, 2002. - 91¢. — TekcT: HEMOCPEACTBEHHBIH.

baBpun, 1.1. Maremaruka: yuyeOnuk ams By3oB / WM. W. baBpun. - 10e u3a.,crepeorum. - M. :
Axanemus, 2013. - 624c¢. — TekcT: HENOCPEACTBEHHBIM.

I'myxoB, M.M. Aunrebpa : yueOnuk / M.M. I'myxos, B.Il. EmmzapoB, A.A. HewaeB. — CaHkr-
[Merepoypr : Jlams, 2015. — 608 «c. — ISBN 978-5-8114-1961-6. — URL:
https://e.lanbook.com/book/67458 (nara obparenus: 22.07.2019). — Pexum gocTymna: Ui aBTOPHU3.
MoJIb30BaTeiel DIeKTpOHHO-0nOmoTedHast cucrema «JIauby . — TEeKCT : AeKTPOHHBIH.
Jlapun, C. B.AnreOpa: MHOTOWICHBI : yueOHOE MocoOue i akajgemMudeckoro Oakanaspuara / C. B.
Jlapun. — 2-e u3a., ucnp. u gon. — Mocksa : MznarensctBo FOpaiit, 2019. — 136 ¢. — (bakanasp.
AKaneMuuecKui KypC). — ISBN 978-5-534-07825-1. — URL:

(mara oOpamenusa: 22.07.2019). — Pexum pocryna: Juisi aBTOPHS3.
0JIb30BaTesiell DNeKTpoHHO-01OnuoTeuHas cucreMa «HOpai» . — TekcT : 3eKTPOHHBIH.
Bapnaxosckuit ®.1., ConomoBHukoB A.C. 3amauHuK-pakTUKym 1o anrebpe, uw.l. — M.:

[Ipoceemenue, 1982. — 135 c.

Bunbepr D.E. Anrebpa muorowrieHoB [Tekcr] : yued. mocobme mis cryaeHToB-3a0uHukoB - 1V
KypcoB ¢u3.- Mat. paKynbTeTOB Neaarornueckux MHCTUTYToB. — M.: [IpocBemenue, 1980. — 176¢. —
TexkcT: HemOCPEACTBEHHBIN.

Bunb6epr, 2.b. Kypc anre6psr : yuebnuk / D.b. Bunbepr. - Mocksa : MITHMO, 2011. - 591 c. - ISBN
978-5-94057-685-3 ; To xKe [DneKTpOoHHBII pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299  (mara oOpamenus 22.07.2019). — Pexum

JOCTyMNa: JJsl aBTOpPHU3. IOJIb30BaTeneld JNEeKTPOHHO-OMONIMOTEUHass cHucTeMa «YHUBEPCUTETCKas
O6ubnmoreka oHaifH» . — TeKCT : AMEeKTPOHHBIH.

HypaxoB b.K. Kparkuii kypc Beicmieit anreOpsl. — M., ®usmarimr, 2006. — 232c.

Kynukos, JI.SI.  AnreOpa u teopus uncen [Tekcr] : yue6. mocobue /s meaBy3oB. - M. : Briciias
mkona, 1979. - 558c. — TekcT: HenocpeACTBEHHBIN.

Kynukos JI.SI. COopHuk 3ana4 o anredpe u Teopuu yucen: yued.mocodue st By3oB / JI. . Kynukos,
A. W. Mockanenko, A. A. ®omun. - M. : TIpocBemenue, 1993. - 288c. — TekcT: HEMOCPEACTBEHHBIN.

[Ipockypsikos, 1.B. CoOopHuk 3amad no juHenHo# anredpe [Tekcr] : yue6.mocobue / WM. B.
[Tpockypsikos. - 11-e uza.,crepeorur. - CIIO. : Jlanb, 2008. - 480c. — TekcT: HEMOCPEACTBEHHBIM.

CononoBuukoB A. C, Ponuna M. A. 3agaunuk-npaktukym no aireope. U. IV. Yueb. mocobue s
CTYIE€HTOB-3a04YHUKOB (pu3.-MarT. pak. nea. uH-toB. —M.: [Ipocsemenue, 1985. — 127¢. — Mock. roc.
3a04. Nejl. UH-T.

lesuos I'.C. JluneitHas anreOpa: TeopHs W TpUKIAaTHBbIE aclekTel: YuebHoe nocobue / I.C.
[IeBoB. - 3-e m3n., ucnp. u goi. - M.: Maructp: HUL] UH®PA-M, 2014. - 544 c. - ISBN 978-5-
9776-0258-7/ - Pexum pocrtyma: http://znanium.com/catalog/product/438021 (mata oOpamieHusI
22.07.2019). — PexxumM OCTyMa: il aBTOPHU3. MOJIb30BaTENIei DIIEKTPOHHO-OMOIMOTEUHAsT CHCTEMA
«znanium.comy . — TeKcT : 37eKTPOHHBIA.

Anexcannpos, B.A. 3anaunuk-npakTukym no teopuu uucen / B.A. Anexcanapos, C.M. ['opiienun ;
I'maBHOE yrmpaBieHHE BBICIIMX M CPETHUX IeJarorHuecKux yueOHbIX 3aBeieHuil MuHucTepcTBa
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npocserieHus: PCOCP, MocKoBCKHI TOCYIapCTBEHHBIN 3a0YHBIN MEIarorn4eCcKuii HHCTUTYT. - 3-€
u3M. mepepad. - Mockga : M3narenbctBo «IIpocsemenuey, 1972. - 80 ¢. - URL:
http://biblioclub.ru/index.php?page=book&id=454825 (mara ob6pamienus 22.07.2019). — Pexum
JocTyna: s aBTopus. nosib3oBareneir ObC YauBepcuteTckas 6ubimoreka onmaifH. — TekcT:
IEKTPOHHBIN.

22. Cusniii, C.B. Jlekuuu no Teopuu uucen : yauebHoe nocodue / C.B. Cusblit. - 2-¢ uzn., ucnp. - Mocksa :
®usmariur, 2008. - 191 c. - ISBN 978-5-9221-0741-9. - URL.:
http://biblioclub.ru/index.php?page=book&id=68386u (mara obpamenus 22.07.2019). — Pexxum
JOCTYyTIA: JJIs aBTOpU3. nosib3oBareneld DbC YHuBepcurerckas 6ubanoTeka onyaiH. — Tekcr:
AJIEKTPOHHBIN.

23. ManuHs, 10.1. Beenenne B coBpemennyro Teopuro uncen / FO.M. Manun, A.A. [laHuuikuH. -
Mocksa : MITHMO, 2009. - 552 c. - ISBN 978-5-94057-511-5. - URL.:
http://biblioclub.ru/index.php?page=book&id=62989 (nara obparuenus 22.07.2019). — Pexxum
nocTyna: s aBTopus. nonb3opareneit ObC YauBepcuteTckas Oubnuoreka onnaiH. — TekcT:
3JIEKTPOHHBIM.

24. Beiinb, A. OcHoBbl Teopun uncen / A. Beib. - Mocksa : Mup, 1972. - 411 c. - URL:
http://biblioclub.ru/index.php?page=book&id=454858 (nara oOparenus 22.07.2019). — Pexxum
JocTyma: IS aBTopu3. moyib3oBarenieii ObC YauBepcuteTckas Oubimmoreka oHmaiH. — TekcT:
IEKTPOHHBIN.

25. Ope O. Ilpurnamenue B Teoputo gucen / O. Ope. - 2-e u3za. - M. : YPCC, 2003. — 128.

26. Pubenooiim I1. TTocnenuss teopema @epma mist moduteneit [ Texcer] / I1. Pubenboiim. - M. : Mup,
2003. —429.

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

RBooNour~wdE

7. METOINYECKHUE YKA3AHMUS IO OCBOEHUIO AU CHHUIIJIMHBI
1. Meroanueckue peKOMEHIAINH 110 TIOJITOTOBKE K MIPAKTHUECCKUM 3aHSTHSM.
2. Metoauueckre peKOMEHIAINH 110 OPTaHU3aI[UN CAMOCTOSTENFHONW Pa0OTHI 10 TUCITUILTHHAM.

8. AH®OPMAILIMOHHBIE TEXHOJIOI'MU AJ1 OCYIIECTBJIEHUA OBPA3OBATEJIBHOI'O
IMPOLECCA ITIO JUCIMITJIMHE

JInleH3n0HHOE MPOrpaMMHoOe ofecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNndopmanuoHHbIe CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynsrantlIimroc»

[IpodeccuonanbHbie 0a3bl JaAHHBIX
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fgosvo.ru — IMopTan PeepanbHBIX TOCYIAPCTBCHHBIX 00PA30BATEILHBIX CTAHIAPTOR BBICIIIETO 00Pa30BaHMS
pravo.gov.ru - OduimanbHEI HHTEPHET-IOPTA MPABOBOW HH(OPMAIIHH
www.edu.ru — ®emepanpHslii moptan Poccuiickoe 00pa3oBaHie

CB000IHO pacnpocTpaHseMOe MPOrpaMMHOE 00ecTIeYeHUE, B TOM YHCIIie 0TEYECTBEHHOTO ITPOU3BOICTBA
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 JUIA TIPOBEICHHS YUEeOHBIX 3aHSITHH, OCHAIIEHHBIE O00OpYNOBaHWEM W TEXHUYECKHMU
CpeacTBaMH OOy4YeHHs:  y4eOHOW MeOeNblo, JIOCKOW, JEMOHCTPAIlMOHHBIM OO0OpPYJAOBaHUEM, IEPCOHAIBHBIMH
KOMITBIOTEPAMH, IPOCKTOPOM;

- TIOMEIIEHUS [UIsI CaMOCTOSITETPHOW pabOThI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO
nmojkitoueHneM K cetn «HTepHET» W obecrmeueHreM AOCTYIa K AJIEKTPOHHOW WH(OpPMAIOHHO-00pa3oBaTeIbHON
cpene.
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