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1. I_Ie.J'II/I U 3a1a4YH1 OCBOCHHA TUCHUIIJIUHBI.

eaun TUCUUNJIMHBI:

* mosiyueHue O0a30BbIX 3HAHUW TO aiuredpe: OMpeNeIuTeNd, KOMIUIEKCHbIE YHClIa HU
MHOTOYJICHBI, MAaTpUYHAs airedpa U perieHre CUCTEM JTMHEHHBIX ypaBHEHUH, KOHEUHOMEPHBIE
JUHEHHbIE MPOCTPAHCTBA M JIMHEHHBIE OINEPaTOpbl, OCHOBHBIE CTPYKTYPBl COBPEMEHHOM
anreOpbl, OMIIMHEHHBIE U KBaZpaTHYHbIE (JOPMBI;

* (hopMUpOBaHHE YMEHHUH M HABBIKOB 10 MCIOJB30BAHUIO JIOTUYECKOTO alnapaTta B Mpolecce
00y4eHus;

* pa3BUTHE JOTMYECKOTO MBIIIICHHS;

* MMOJTYYCHHE TIPEICTABICHHS O TIpobiieMaXx 0OOCHOBAHUSI MATEMATHKU;

* popMHUpoBaHUE HCCIEA0BATEIBCKUX YMEHHM 001IEHAyYHOT O,

CHEIHMAIM3UPOBAHHOIO MATEMATUYECKOTO U METOIMYECKOT0 XapaKTepa;

* opMupoBaHUE HABBIKOB BIIAJICHUSI COBPEMEHHBIMU METOJAMH aHaju3a Hay4yHOW U HAy4YHO-
METOIUYECKON JTUTEPATYPHI.

3agauu AUCHMIUINHBI:
* chopmupoBaTh 0a30BBIM TOHATUWHBINA anmapar, HEOOXOAMMBIA Ui BOCHPHUATHA U
OCMBICTICHHS TIOCJIEAYIOIMX KypCcOB B OJIOKE MAaTeMaTHYECKUX, HH()OPMAIMOHHBIX |
METOUYECKUX JUCIHUILTUH;
* 3aM0XKWUTh 0a30Bble 3HAHHS, HEOOXOJUMBIE [JII OCMBICICHHS MaTeMaTHYeCKHX,
MH(OPMALIMOHHBIX U METOUYECKUX JUCIHUILIUH;
* chopMUpOBaTh HABBIKM MAaTEMaTHYECKOTO MOJICIHPOBAHUS MBICIUTEIBHOIO TMpollecca B
Pa3IMYHBIX MIPEIMETHBIX 00JIACTSIX;
* crmocoOcTBOBaTh (POPMHUPOBAHUIO HABBIKOB PA0OTHI € y4eOHOH, HaydyHOW W HAy4HO-
METOANYECKON JINTEPaTypoil;
* copMUpOBaTH YMEHHUS NPUMEHATH IOJYYEHHbIE 3HAHUS JUIsI pEUIeHHs anreOpandecKux
3az1ay;
* 1aTh MIPEJCTABICHUE O COBPEMEHHOM COCTOSIHMM Hay4YHbBIX UCCIIEZIOBAaHUM B 0071aCcTH anreOpsl
U CONPSDKEHHBIX C HEel 00J1acTIX 3HAHUM.

2.Mecto qucuuminnsl B ctpykrype OITIOII BO

HuctunnuHa «Anredpa» OTHOCUTCS K oO0s3aTesnbHOW dacTu broka 1 «JluciuruinHb
(MOmyM)» U SABISETCS OJHOW OCHOBHBIX JUCUUIUIMH (efepanbHOH KOMIIOHEHThI IPeIMETHON
MOJrOTOBKU OakanaBpa (hU3MKO-MaTeMaTH4yeckoro odpazoBaHus. Ee BkitoueHue B y4eOHBIN
IUIaH ¢ TIEpBOr0 CEMECTpa MEPBOro Kypca omnpeaessercs TeM (akTopoM, YTO ¢ Kypca BbICIICH
anreOpbl HaYMHAETCsl MaTeMaTudeckoe oOpa3oBaHHE MO MHOTUM JIPYTMM MaTeMaTHYeCKHM
JucuuIuinHaM. Tak, 3HaHUS, MOJIyY€HHBIE B 3TOM KYypCE, UCIOJb3YIOTCS B AHAIUTUYECKOU
reOMEeTpUH, MaTeMaTHYecKoM aHanuze, Iu¢@depeHIraTbHOl TeOMETpUd U TOIOJIOTHUH,
TUCKPETHON MaTeMaTHKe, MaTeMaTHYeCKOH JIOTHKE, TEOPUU YHCET U JIp.



3. TpeOoBaHus K pe3yJbTATAM OCBOEHHS COAEPKAHUA TUCHUILINHBI.

[Ipouecc w3ydyeHHs AUCUMIUIMHBI HampaBleH Ha (QOPMHUPOBAHUE DIIEMEHTOB
caenyromux komnereHuuit B cootrBercTBUM ¢ OI'OC BO 3++ u OIIOII BO no mannomy
HAIPABJICHUIO MTOJATOTOBKHU:

Yuusepcanvnoii komnemenyuu (YK):

YK-3. CriocobGeH oCyleCTBIATh COLIMAIBLHOE B3aUMOAECHCTBUE U PEAIN30BbIBATh CBOIO
pOJIb B KOMaH]IE.

Hnouxamopwl oocmudicenusi komnemenyuu YK-3:

YK-3.1. Criocoben paboTatb B KOMaH/E, TPOSBIIATH JIUJCPCKUE KAUeCTBA U YMEHHSL.

VK-3.2. CnocobeH ompeaensTh CBOK pOJb B COMUATBHOM B3aWMOJCUCTBUHU U
KOMaHJAHON paboTe, yYUThIBas OCOOCHHOCTH MOBE/ICHUSI U MHTEPECHI APYTUX YYACTHUKOB.

Obwenpogheccuonanvroti komnemenyuu (OIIK):

OIIK-3. Crioco0eH KCToab30BaTh B IEAArOrMu4eCKO AesTEIPHOCTH HAyYHbIE 3HAHUS B
chepe MmaTeMaTUKH U HHPOPMATHUKH.

HUnouxamopwol 0ocmudrcenus komnemenyuu OIIK-3:

OIIK-3.1. Croco0eH TpPHUMEHATH OCHOBHBIC TIOHSTHS, KAaTCTOPUU IEIaroTHKH,
MICUXOJIOTHH U METOJIUKH TTPETIOaBaHUs MATEMATHUKH.

OIIK-3.2. CnocobeH amanTUpoBaTh W TPHUMEHSATh 3HAHUS IIOJIYYCHHBIE B cdepe
MaTeMaTHKU U UHPOPMATUKH B MPOPECCHOHATBHON AESITETbHOCTH.

B pe3ynbrate 0cBOSHUS NUCHUIUIHHBI «ATTe0pay 00y4Jaroluics T0KEeH:
3HaTh:

* OMpEeJIeTICHHUsI OCHOBHBIX MOHATHM, U JIOTUUECKUX CBSI3EH MEX]y HUMU;

® METO/IbI PEIICHUS CUCTEM JIMHEHHBIX YPaBHEHHIA.

® OCHOBHBIC alTeOpanuecKue CTPYKTYPhI H UX CBOWCTBA.

e aredpy MaTPUIl U UX MPUITOKEHUS.

® 110JIe KOMIUIEKCHBIX YHCENl U UX OCHOBHBIE CBOMCTBA.

® BEKTOPHBIC ¥ CBKJIMJIOBBI TPOCTPAHCTBA. JIMHEWHBIC TPEOOPa30BaHMS dTUX IMPOCTPAHCTB.
® KBaJIpaTHYHbIC (POPMBI U TIPUBEICHUS MX K HOPMATHLHOMY BHU]TY.

* METOJIBI PEIICHHUS 3a/1a4;

* GOpPMYITHPOBKU TEOPEM;

* OMHCAHUS AITOPUTMOB (TIPOIIECCOB MOCTPOEHUSI OOBEKTOB, PEIICHMs 3a7ad, J10Ka3aTeIbCTB
YTBEPXKJICHUN U JIp.).

YMerhb:

* pelIaTh CUCTEMbI JUHEWHBIX YPaBHCHU;

* BBIYUCIIATH OMPENCTUTENH;

* IPOBOJAUTH ONEPALIMU HAJl MATPUIIAMHA M HAXOJIUTh UX PAHT;
* IPOBOJIUTH ACHUCTBUS HAJl KOMIUIEKCHBIMHU YHCIIAMU;

* KJIacCU(UIIMPOBATH ANTeOpaNvIecKue CTPYKTYPHI,

* KCCIICJIOBATh CBOMCTBA MHOT'OUJICHOB;

* BBIYHCIIATH 0A3UC M Pa3MEPHOCTh JIMHEWHOTO MPOCTPAHCTBA;
* IPOBOJAUTH ONEPALMU HAJl TMHEUHBIMU MTOAIPOCTPAHCTBAMMU;
* HAXOJIUTh COOCTBEHHBIC BEKTOPHI 1 COOCTBEHHBIE 3HAUCHHUS,
* HAXOJUTh KAHOHWYECKUHA B KBAIPATHIHBIX (POPM.



Baanern:
* METOJJaMM JIMHEHHOU anreOpsl;

* anmapaToM TEOPHUH TPYII U UX MPEICTaBICHUN;

cnocobaMmu

IIPUMEHCHUSA

ClienuaJIbHBbIX

MaATEMAaTHU4YCCKUX H

JPyTHX

cnoco00B

MO3HABATENILHON AESITENbHOCTH K OOBEKTaM anredpbl (mpuemMamu aHaiuza (opMyIHPOBOK

3a/1a4, TEOPEM).

Tadmuua 1. Cooeporcanue oucyuniumvt «Aneeopay,

4. CopepixaHue H CTPYKTYpPa AUCHUILIUHBI

KOHMPOIUPYEMbIX KOMNemeHyull

nepevyeHb OUEHOYHbIX Cp@()CWl6 u

Ne | HaumeHoBaHue Kon xontpo- Haumeno-
pasjaena Coaep:xanue pasgesa JHpyeMoii BaHHe
KOMIIETEHIIUM | OLlEHOYHOI'0
(1J1M ee YacTH cpeacrsa
1 2 3 4 5
1 cemecTp
1. | IlepecranoBku, | Kparkoe BBenenue B anreOpy. TeopeTuko- OIIK-3 K, PK, T,
MOACTaHOBKH, MHOXXECTBEHHBIE moHATHsA. CBeneHus 00 YK-3 KP, YO
ompeaenuteny, | oroOpaxkenusax. Onpenenurens 2-ro U 3-
MaTpULbI r'0 MOPSIAKOB.

Cucrembl TMHEHHBIX ypaBHEHUN. MeTon
l'aycca.

[lepectanoBku u mojactaHoBku. [loHsTHE
Teopema o

NEPCCTaHOBKHU. YUCJIC

MEPECTAHOBOK. YeTHble H  HEYETHBIE
MEPECTaHOBKU. Y MHOKEHUE MOJICTAHOBOK.
Omnpenenurenn. Onpenenenue U Gopmyiia
onpeaenutens n-ro nopsanka. CeoiicTa
OIIPEACITUTEIS.

MuHOpBI U anredbpanyeckue JOMOTHEHUS.
MuHOpBI U anredbpanyeckue JOMOTHEHUS.
PaznoxxeHue omnpenenutens MO CTPOKe
(cronbiy). Teopema Jlammaca. IlpaBumo
Kpamepa.

Onepauun Hax Marpunamu. CBolicTBa.
Teopema 06 onpeznenuTene Npou3BeICHUS
Mmatpull. OOpatHas Mmatpuna. Kputepuit
00paTUMOCTH Matpuunsii

crnoco6 pemeHust kpamepoBckux CJIY.

MaTpulbl.




Apudmernyec-
KO€ BEKTOpHOE
MIPOCTPAHCTBO,
0asuc ® paHr
CHCTEMBI
BEKTOPOB.

CucreMsl
JIMHEHHBIX
YpaBHEHUH.

Apudmernueckue BEKTOPHbIE

MPOCTPAHCTBA. IlousTue N-MEpPHOT0
BekTtopa. Omepanuu Haj
BEKTOpPaMH.
apupMETHIECKOTO n-

BCKTOPHOI'O

n-MEpHBIMU
Onpenenenue
MEPHOT0
npoctpaHcTBa. JIuHeitHas
3aBUCUMOCTh BEKTOpOB. ba3uc u panr
CHUCTEMBI BEKTOPOB.
Panr wmarpunbl. Teopema o panre
Matpullbl. Beruuciaenue panra MaTpHIbL.
Cucrembl JIMHEWHBIX ypaBHEHHUH (0Ommias
teopusi). Kpurepuii coBmectnoctu CJIY.
Teopema Kponekepa-Kanemmu. IIpaBuio
pewennst  CJIY. Cucremsl

OJHOPOJHBIX YPAaBHEHUIA.

JINHEHHBIX

OIIK-3

K, PK,
KP, YO

T,

['pynmsi,

KOJIbIIa,  IIOJI,
KOMILIEKCHEIE

qucia

Omnpenenenue rpymmbl. CBOWCTBa TPYIIIL.

I'pynna I'pynna
HEBBIPO)KJICHHBIX MaTpULL.

NOACTaHOBOK.

Kounbio. Onpenenenue kompiia. CBoiicTBa
kouenl. [Toakonsno. Jenurenu Hyms.
[Tone. Omnpenenenue mnons. CpoiicTBa
nojen. Xapakrepuctuka nois. Iloamoss,
pacIIpeHus.
Ilone

KOMIIJIECKCHBIX YHUCCII.

Anrebpandeckass (opMa KOMIUICKCHOTO

yucna.  ConpspkeHHbIE — KOMIUIEKCHBIE
JlelicTBuA Hald KOMILIEKCHBIMU
yuciaMu B anreOpanueckoit  dopme.
Tpuronomerpudeckas dbopma

KOMIUIEKCHOTO yucia. @opmyna Myaspa.

qucia.

N3BnedyeHne KOpHS M3 KOMIUIEKCHOTO
yucna. KopHu n3 e1nHALBL.

YK-3
OIIK-3

K, PK,
KP, VO

T,

MuorouieHsl

Kompio  MHOrouwneHoB  OT  OJHOM
nepeMeHHoM. [loHsATME MHOTOYIEHA n-U
CTEIIEHU OT OJHOU IepeMeHHOH. Teopema
o peneHuun ¢ ocrarkoM. HO/JI, anroputm
EBxnuna.

Kopun w™Horounenos. Ilonsartne xopHs

MHorowieHa. Teopema besy. Cxema
l'opuepa. IloHmxkeHHe KpaTHOCTHU KOPHSA
npu  nuddepeHpoBaHUY.
TeopeMa anredpbl KOMIUIEKCHBIX YUCEll, ee

cnencreus. Dopmyisl Buera.

OcHOBHAasA

OIIK-3
VK-3

K, PK, T,
KP, VO




2 cemecTp

JImueitHoe
MIPOCTPAHCTBO,
JIMHEHBIE
OnepaTopbl

Omnpenenenre BEKTOPHOTO MPOCTPAHCTBA.
basuc u  pa3MepHOCTH  BEKTOPHOIO
MIPOCTPAHCTBA.
[ToanpocTtpauncraa. Kpurepuit
nojanpocTtpancTBa. JluHeiiHas oOoJouKa.
CymMa 1 nnepeceueHue noJIpOCTPaHCTB.
cyMMa
I'paccmana.

[Ipsmas MOJIPOCTPAHCTB.

dopmyna Nzomopduzm
BEKTOPHBIX POCTPAHCTB.

Jluneitnbie ornepaTopbl
Marpuia

Oasuce.

BEKTOPHBIX
MIPOCTPAHCTB. JUHEHHOTO

ormepatopa B Cesi3b  MEXIy

MAaTpullaMyd  JIMHEWHOrO omeparopa B

pa3HbIX Oasucax. Onepanuun HaJ
MaTpuLaMH. fI1po JIMHEWHOro oneparopa.
CoOcTBeHHBIC 3HAYEHUS M COOCTBEHHBIC
BEKTOPBI JINHEHHOTO OIlepaTopa.

JluneiitHpie  omepaTopbl €
JlocTaTouHEbIe

MaTpUulbl

MPOCTHIM
YCIOBHS
JIMHEHHOTO

CIICKTPOM.
IIPpUBOAUMOCTH
orneparopa K JuaroHaJilbHOMY BUAY.

OIIK-3
YK-3

K, PK, T,
KP, VO

EBxinnnoBbel
MPOCTPAHCTBA,
OpPTOTOHAJILHBIE
Hu CHUMMETpPH-
4ecKue Mmpeod-
pazoBaHUs

EBKin10BBI MPOCTPAHCTBA.
OpToroHanbHbIi U OPTOHOPMUPOBAHHBIN
6asuc. [Ipouecc oproronanuzanuu.

Oproronanbusle U

JIMHEHHbBIE OIepaTophl.

CUMMCTPHYCCKUC

OIIK-3

K, PK, T,
KP, VO

KBagparnunsie
(bopMBI U UX
IIPUBEJICHUE K
[JIABHBIM OCSIM

bununeiitasie u KBagpaTU4HBIE (OPMBL.
[IpuBenenne KBagpaTuyHOW (OPMBI K
KaHOHMYECKOMY BH]TY.

3aKoH UHEPLUN BEIIECTBEHHBIX
KBaJIpaTUYHBIX (HOpM.

[TonoxurensHO OIpeZicIICHHBIE
KBaJIpaTUYHbIE (bopMmBI. Kpurepuii
CunbBectpa.

[IpuBenenue kBaapaTU4HON (OpMBI K
TJIaBHBIM OCSIM.

OIIK-3
VK-3

K, PK, T,
KP, VO




8. | Teopus rpynn, | [lonrpynnel. HopmanbHble — aenuTend. YK-3 K, PK, T,
KOHEYHO [uknryeckue rpymmsl. PakTop-rpyma. OIIK-3 KP, YO
MOPOXKICHHBIE I'omomopdusmel. Teopema Jlarpamxa.
abenessl rpynmsl | Teopema Kamu.

DOHI0MOPPU3MBI U aBTOMOP(GU3MBI TPYIIII.
CaoiicTBa.
Psaner noarpymm. Ilpsmeie npousBencHus.
CB00OOHBIE TPYIIIHL.
AbeneBbl IPYIIIBL. Koneuno
MOpOXKAEeHHBIe abeneBbl rpynmsl. [lonHbie
a0eJIeBBI TPYIIIIHI.
OCHOBBI TEOPHH MPEACTABICHUU TPYIIIL.

3 cemecTp

9. | JIuneiinsle JIuneiinple omepatopbl M (YHKIHNOHAIBI. OIIK-3 K, PK, T,
anre0Opsl, VMHOXEHHE  JIMHCHHBIX  OIEPaTOpPOB. KP, YO
anredpa MHorouneH OT IJMHEHHOro oOleparopa.

JTUHEHHBIX Bripoxnennbie u HEBBIPOXK/ICHHBIC
OTIepaToOpOB, oTepaTopBhl.
MaTpuia Jlunerinbie anreopsl. H3omopdpuszm
JIUHEUHOTO anredp. Anredpa JMHEHHBIX ONIEPaTOPOB.
oreparopa. WNuBapuantHbie MOJANIPOCTPAHCTBA.
CoOcTBeHHBIE 3HAYCHUS M COOCTBEHHBIE
BEKTOPHI.
Marpunia JuMHEWHOro  omeparopa Ha
MPOCTPAHCTBE PA3IOKEHHOM B MPIMYIO
CYMMY MHBapHUaHTHBIX MOJIPOCTPAHCTB

10. | Huknmmaeckoe IMuknugeckoe MIOJIIPOCTPAHCTBO u OIIK-3 K, PK, T,
HO/POCT- aHHYJISATOPHI BEKTOPA VK-3 KP, YO
paHCTBO. XapakTepuCTUYECKUI MHOTOWIEH
XapakTepucTu- | JUHEUHOrO oIeparopa; MaTpuna
YECKUH JINHEMHOTO OMeparopa Ha HHKINYECKOM
MHOT'OUJIEH MIOANIPOCTPAHCTBE U ee
JIMHEWHOT O XapaKTEePUCTUUECKUN MHOT'OUJIEH.
oreparopa. Teopema ["'amunbToHa-Kamu
Kopnesbie KopHeBble ~ BEeKTOppl U KOpPHEBBIE
BEKTOPHI, MOANPOCTPaHCTBA
HUJIBIIOTEHTHBIE | HUIIBMOTEHTHBIE ONepaTopBI.

OTepaTopBHl.

11. | ITomuaomuans- | [lonmmHOMUaANBHBIE MaTpuUIllbl. CBOKCTBA OIIK-3 K, PK, T,

HBIE MATPUIIBL. Xopnanosa KJIETKA. Xopaanosa VK-3 KP, YO
HOpMaJbHas opMa MATPHUILI TUHEHHOTO
oreparopa B KOMILIEKCHOM u

BCIICCTBCHHOM IIPOCTPAHCTBC.




12. | ConpsixeHHbI | YHUTapHbIE IpocTpaHcTBa. CBONCTBA OIIK-3 K, PK, T,
omeparop, OpTOroHaIbHbIC U YHUTAPHBIC MATPHUIIBI VK-3 KP, YO
YHUTApHbIE u | ConpsKeHHBIN onepaTop
opToroHanbHbeie | HopmanbHBIE oniepaTop
OIIEPATOPBHI. JlmaroHanusupyembie OIIEePATOPBHI.

Omnepatopbl MPOCTOrO CHEKTPa U MPOCTOM
CTPYKTYPBHI.

CaMocCOnpsDKeHHbIE ¥ CHMMETPHUYECKHE
OIEPATOPBI, KX CIIEKTP

YHHTapHbBIC u OPTOTOHAJIbHBIC
OIIEePATOPBHI.

13. | Apdpunnsie Addunnbie (TOUYEUHBIE) MPOCTPAHCTBA; OIIK-3 K, PK, T,
IIPOCTPAHCTBA, apGHUHHBIE CUCTEMBI KOOPAMHAT. VK-3 KP, YO

IJIOCKOCTH B
appuHHOM
IIPOCTPAHCTBE.
TeH30psl.

[Tnockoctn B ad(UHHOM NPOCTPAHCTBE;

WX  3aJaHUE CUCTEMaMM  JIMHEHWHBIX
YpaBHEHUN.

B3anmHOE pacnosioKeHHE IUIOCKOCTEN B
ap(pUHHOM MPOCTPAHCTBE.

OO1iee MOHATHE O TEH30paX; KOOPIAMHATHI
TeHzopa. Omepanuu  Haj

CBCPTKaA U CJICA

TCH30paMU;

B rtpade 5 mnpuBomsaTcs 1utaHupyemble (OPMBI TEKYIIETO KOHTPOJIS:

3amuTa

koHTposibHOM padoTsl (KP), komnokBuym (K), pyOexnsiii koutpoas (PK), tectuposanue (T),
ycTHbIi ompoc (YO).

CTpyKTypa AMCUUIIMHBI

Tab6auua 2. Oowasn mpyooemxocms oucyunaunvl cocmasnsem 11 3.ed. (396 uacos)

TpynoeMKOCTh, 4aCOB / 3a4E€THBIX €IMHHI]
Bun pabotst I II I
BCETO

CEMECTp CEMECTp | CeMecTp
OO0masi Tpy10eMKOCTh 108 144 144 396
(B yacax)
KonTakTHas padora (B yacax): 68 72 85 225
Jlexyuonnwvie 3auamus (J1) 34 36 34 104
Ilpakmuuecxue 3auamus (113) 34 36 51 121
CamocrosiTesbHass padora (B 4yacax), B TOM 40 7 59 171
yucjie KOHTAKTHas padora:
Konrtponsnas pabdora (KP) 12 12 12 36
CaMOCTOSITETbHOE U3YUYCHUE Pa3JIeNIOB 19 31 20 70
Kypcosoit mpoekr (KII), kypcoBas pabora 20 -

- 20

(KP)
[ToaroToBka u MpOX0XkKAEHUE TPOMEKYTOUHOM 9 9 27 45
aTTeCTaINN
Buja npoMexyToOYHOI aTTecCTALMH 3aver ¢

OLICHKOM 3auer IK3aMeH
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Taoauna 3. Jlekyuonnvle 3auamus

Ne Tema
n/n
1 cemecTp
1 Kpatrkoe BBemenue B anreOpy. TeopeTHMKO-MHOXKECTBeHHBbIC TOHATHSA. CBeneHus 00

oToOpakeHUsX. OnpenenuTenb 2-To U 3-ro MOPSIKOB.

Lenv u 3a0auu uzyuenuss memuvl — 1aTh OINpeeICHUE MOHITHI UHBEKTUBHOTO, CIOPbEKTHUBHOIO
U OMEKTUBHOI'O OTOOpaXXEHUs, U3YUUTh (DOPMYIIBI AJIsl HAXOXKJIEHUS ONpeaenauTens 2-ro u 3-ro
MIOPSIIKOB.

2 Cucrembl nuHelHbIX ypaBHeHui. Meton ["aycca. [IpaBuio Kpamepa.
Lenv u 3a0ayu usyyenuss memsl — 1aTh ONpPEICICHHE MOHATUS CHCTEMBI KPAMEPOBCKOTO THIIA,
pa3obpats metoasl petenus CJIY, a umenno metop ["aycca u popmynsr Kpamepa.

3 HCpCCTaHOBKI/I n IIOACTAHOBKH. IlonsTue IEPECTAaHOBKHU. TeopeMa 0 4YHUCIIEC MNEPECTAaHOBOK.
YeTHBIC M HEUCTHBIC IEPECTAaHOBKHU. VYMHOXEHIE HoACTaHOBOK.

L(e]lb u 3a0a4u usyuenuss memsvl — HU3YUUTHb INOHATUA INCPECTAHOBKU U TIOACTAHOBKH, HX
YCTHOCTh, a4 TAKXKC MCTOAbI OIMPCACICHHUA NX YCTHOCTH. PaCCMOTpeTI) Onepanri0 YMHOKCHUA
NOACTaAaHOBOK U CBOﬁCTBa, KOTOPBIMH OHO 06J13.II3€T.

4 Onpenenurenu n-ro nopsiaka. CBOMCTBA ONPEIETUTEIS.
Lenv u 3a0auu uzyuenus membi — BBECTH TOHITHE ONPEACIHUTENS N-TO TOPSIKA U U3YYUThH
CBOWCTBA, KOTOPHIMHU OHH 00JIA/IAIOT.

5 MuHOpsl M anredpanvecKue ITOMOJHEHUs. METOIbl BBIUMUCICHUS OIpeAeuTeN. 1eopema
Jlamnaca.

Lenv u 3a0ayu uzyuenus memvl — U3YUNUTh TOHATHS MUHODP W alreOpanvecKkoe JOMOJIHEHUE.
PaccMoTpeTs METO1bI BBIYMCIIEHUSI ONPEEIIUTENIECH BhICIIMX cTeneHel. [lokasaTe Ha nmpumepe.

6 Onepauny Haj Marpunamu. JIMHEWHblE omepanuyd HajJ MaTpUllaMH. YMHOXKEHUE MaTpull.
CgoiictBa. Teopema 006 onpenenuTesne NpoOU3BEACHUS MATPHILL.

Lenv u 3a0auu usyyenusi membi — W3y4UTh TOHATHE MaTpulla U ee BUAbL. PaccMoTpeTb
olepalyy HaJ MaTpULIaMU U CBOMCTBA, KOTOPBIMHU 3TH 00JIaAaI0T.

7 OOparHass wmartpuna. Kpurtepuii oOpatumocTd Marpuilbl. MaTpuuHblii CHOCO0 perieHus
kpamepoBckux CJIIVY.

Lenv u 3a0auu uzyuenuss memvi — AaTh ONPEACICHNE TIOHATUS 00OpaTHAs MaTPUIA U YCIIOBHE €€
CYIIECTBOBAHHMS, @ TAKXKE M3YYUTh MATPHYHBIA METOJI PELICHHUS CHCTEM.

8 Apudmerndeckne BEKTOpHbIE MpocTpaHcTBa. IloHsTHEe n-mepHOro BekTopa. JluHeiiHas
3aBHCUMOCTh CTPOK (CTOJIOIIOB) MAaTPHIIBI.

Lenv u 3a0auu uzyuenus memvl — AaTh NOHATUS JTUHEWHOM 3aBUCUMOCTH CTPOK MaTpHUIlbl U
chopMyIHpOBaTh UX CBONCTBA.

9 Panr matpunel. Teopema o panre MaTpuipl. BerauciaeHue panra MaTpuIbL.

Lenv u 3adauu u3zyuenus memvl — J1aThb ONPEIEICHHE BBIPOXKAECHHOW M OOpaTHOM MaTpul,
6asucHoro muHopa. CpopMynupoBaTh U J0Ka3aTh TEOPEMY O PAHIe M PACCMOTPETH METOMbI
HaxoJeHus panra. [lokasaTe Ha npumepe.

10 | Cucrems! nHelHBIX ypaBHeHUH. Teopema Kponekepa-Kanemnnu. Mccnenosanne CJIY.
Lenv u 3a0auu uzyuenus memvl — u3yduth Kputepuit comectnoctu CJIY (teopema Kponekepa-
Kanennm), a Takxke cXeMmy UCCIIeZIOBAaHUS CUCTEM.

11 CucreMbl TUHEHHBIX OJAHOPOAHBIX ypaBHeHUU. DyHmameHTanbHas cucreMa peuienuit (OCP).
Teopema o uncine pemennii ®CP.
Lenv u 3a0auu usyyenuss memvl — U3y4uth ogHopoansie CJIY u (yHIaMeHTanbHYIO CHCTEMY
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pewennii onHopoaHoi CJIY. ChopmynupoBaTh 1 JoKa3aTh TeopeMy o uucie pemenuit @CP.

12

Onpenenenne rpynnsl. CpoiicTBa rpynn. I'pynma mnoactaHoBok. I'pymna HEBBIPOXKIESHHBIX
MaTpHuL.

Lenv u 3a0auu uzyuenus memvl — JaTh ONpPECIICHUE TPYIIIBI, TOATPYIIBI, a0eIeBOI TPYIIIBI U
IPYIIBI NOACTaHOBOK. M3y4nTh Ipyny HEBBIPOKIEHHBIX MaTpPHULI.

13

Kombta wm mons. CgoiictBa mosia u  konen. Ilogkoneuo, mnoamone. Jlenurenu HyJs.
XapaKTepuCcTHUKa TOJIA.

Llenv u 3a0auu uzyuenuss memvl — W3yYUTh TOHATHUS KOJBIO, TOJIE, MOIKOJIBIO, MOJIIOJE,
JICITUTENI HYJISI B KOJIBbIIE, XapaKTepUCTHKA MOJIs, a TAKXKE UX CBOMCTBa. Jloka3aTh TEOpEMBI.

14

[Tone koMIUIEKCHBIX uucen. AnreOpamueckas (GopMa KOMIUIEKCHOTO uucia. JleWicTBus Hax
KOMIUICKCHBIMHU YHCIIaMH B alireOpandeckoit popme.

Lenv u 3a0auu uzyyenus memvl — U3yIUTh KOMILICKCHBIC YHCIIA, X aIreOpanvecKyro 3amuch u
apupMeTHUCCKHE MeHCTBHUS HaJ HUMH. J[0Ka3aTh, 4TO KOMIUIEKCHBIC YHCIIa O0Opa3yloT IOJe
OTHOCHUTEJIBHO OTIEPAIHH CIIOKECHUS U YMHOXKCHHUSI.

15

Tpuronomerpuueckas ¢popma KoMmIuiekcHoro yucia. ®opmyna Myaspa. V3BiiedeHrne KOpHS U3
KoMIuiekcHoro ymcia. Kopuu u3 eaunuusl. [lepBoodpas3Hble KOpHU.

Lenv u 3a0auu uzyuenuss memvi — BBIBECTU TPUTOHOMETPHUUECKYIO 3allMCh KOMIJIEKCHOTO YKcIa,
a Taoke popmyny MyaBpa u popmyiTy JUTsl HU3BICUCHUS KOPHS U3 KOMITJICKCHOTO YUCia U u3 1.

16

[ToHsiTHe MHOTOWIEHA n-W CTENEHU OT OAHOM mMepeMeHHOU. Koabllo MHOrO4JIEHOB OT OJIHOM
nepemeHHoil. Teopema o nenenuu ¢ ocrarkom. HOJI, anroputm EBkiupa.

Llenv u 3a0auyu usyuenus memvl — BBECTU TOHATHE MHOTOYJICHA OT OJHOW MEPEMEHHON U
J0Ka3aTh, 4YTO MHOXECTBO MHOTOWIEHOB OT OJHOW TMEepPEeMEHHONW 00pa3yloT KOJbIIO.
Paccmotpets anroputm EBknuna ans Haxoxaenus HOJl MHOrousieHOB.

17

Kopau wmHorounenoB. Teopema besy. Cxema I'opuHepa. OcHOBHas Teopema aiureOpel M ee
cnencrus. @opmyiisl Buera.

Llenv u 3a0auu usyuenus memsl — IaTh ONpPEAENCHUE MOHATUS KOpHS MHorowiena. M3yuuts
cxemy ['opHepa u hopmysbl A7 HAXO0XKACHUS MHOTOYJICHA 110 3aJaHHBIM KOpHsM (Bueta)

2 cemecTp

18

Omnpenenenne BEKTOPHOIO MPOCTPAHCTBA. bazuc U pa3MEPHOCTh BEKTOPHOT'O NMIPOCTPAHCTBA.
Llenv u 3a0auu u3yuenus memvl — BBECTH IOHSATHE BEKTOPHOIO IPOCTPAHCTBA, JIMHEHHOU
3aBUCHUMOCTH BEKTOPOB, 0a3uca U pa3MEpHOCTH JIMHEWHOro IpocTpaHcTBa. M3yunTth cBoMcTBa
JIMHENHOM 3aBUCHUMOCTH.

19

[ToanpoctpancTa. Kputepuii moampocrpancTsa. JInHeitHas o60104ka.
Lenv u 3a0auu usyuenus memwvl — AaTh ONPEJEICHUS TMOHSATHUS MOANPOCTPAHCTBA U JIMHEHHOU
000JI04KH, a TaKXKe CPOPMYTUPOBATH KPUTEPUI TIOITPOCTPAHCTBA.

20

CyMMa 1 nepecedeHue noANpOCTPAHCTB. TeopeMBbl.
Llene u 3a0auu usyuenus memvl — U3YUUTh OINEpaluu (CymMMa M ME€pecedeHHue) Haj
MOAMPOCTPAHCTBAMH, U CBS3aHHBIC C HUMH T€OPEMBI.

21

[Tpsimast cymma noanpoctpancts. @opmyna ['paccmana. MI3oMoppu3M BEKTOPHBIX IPOCTPAHCTB.
Lenv u 3a0auu uzyuenus memol — 1aTh ONPEIEICHUE TOHATHS NPSIMON CYMMBI ITOAIIPOCTPAHCTB
U u3oMop¢u3Ma npoctpancTs. BoiBectu popmyny I'paccmana.

22

JluneiHbIe onepaTopbl BEKTOPHBIX MPOCTpaHcTB. Onepanuu Hajl JMHEHHBIME OMIEPaTOPaMHU.
Lenv u 3a0auu usyyenus memvl — JaTh OIpEJEIIEHUE MOHATHS JMHEHHOro NMpeoOpazoBaHMS
(omepaTopa) U U3YUYHUTH ONEpPAIlUN HAJl HUMHU.

23

Matpuiia TMHEHHOTO oneparopa B 6as3uce.
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Lenv u 3a0auu usyuyeHuss memvl — U3YUYUTh MATPHUILy JHUHEHHOTO NMPeoOpa3oOBaHMsA, a TaKKe
MeTo[| ee HaxoxkaeHus. [lokazate Ha pumepe.

24

CBs13b MeX1y MaTpUIIaMH JIMHEHHOTO ONepaTopa B pa3HbIX Oa3ucax.
Llenv u 3a0auu u3yyeHusi membl — BBIBECTH CBSI3b MEXIy MaTpHUIAMH JIMHEHHOTO
npeoOpazoBaHus B pa3uyHbIX 0a3ucax. [loka3aTs Ha mpumepe.

25

Onepanuu Haa marpunamu. O0JIaCTh 3HAYCHHN U SAPO JTMHEHHOTO oTepaTopa.
Llenv u 3a0auu u3zyuenus memvl — 3a7aTh OINEPAllMM HAJX MaTpPULAMHU JIMHEHHBIX
npeoOpazoBanuii. U3ydnTh MOHATHS 001aCTH 3HAYCHHS U SApa TMHEWHOTO OIeparopa.

26

CoOcTBEHHBIE 3HAYEHHS U COOCTBEHHEBIE BCKTOPLBI JIMHEHHOTO oreparopa.
Heﬂb u 3a0aqu usydyenusd memvl — U3YyUUTb ITOHATUA COOCTBEHHOTO BCKTOpa U COOCTBEHHOTO
3HA4YCHHA, a TAKXKE UX MCTOJ HAXOXACHU .

27

JInneliHbIE OnepaToOphl C MPOCTHIM CIIEKTPOM.
Lenv u 3a0auu uzyuenus memuvl — U3y4UTh JTUHEHHBIE ONEPATOPHI C IPOCTHIM CIIEKTPOM.

28

JocTatouHble yCIOBHS NPUBOAMMOCTH MATPHUIBl JIMHEMHOTO ONEpaTopa K JAUAroHaAJIbHOMY
BH]LY.

Llenv u 3a0auu usyuenus memvl — WM3YYUTh YCIOBUS MPUBEICHUS MATPHIBI JHUHEHHOTO
npeoOpa3oBaHus K TUarOHAILHOMY BUIY U PACCMOTPETh Ha IIPUMEpE.

29

EBknunoBbl mpocTpancTBa. OpTOrOHANBHBIN U OPTOHOPMHUPOBAHHBIN Oa3uC.
Lenv u 3a0auu uzyuenuss memvl — J1aTh MOHITHE CKAJISPHOIO MPOU3BEACHUS U €BKIUOBOIO
IIPOCTPAHCTBA, a TAK)KE OPTOTOHAJIIBHOTO U OPTOHOPMUPOBAHHOTO 0a3HCOB.

30

HepasenctBo Kommn-bynskosckoro. [Iponecc oproronanusanuu.
Lenv u 3adauu usyuenuss memvi — BBIBECTH HepaBeHCTBO Komm-byHSIKOBCKOrO M HayduTh
CTPOUTH OPTOrOHAJIBHBIN 0a31C MOANPOCTPAHCTBA, HATSIHYTOI'O HA JAHHYIO CUCTEMY BEKTOPOB.

31

OpTtoroHanbHble 1 CHMMETPHUUECKHE TMHEHHBIE ONIEPaTOPHI.
Llenv u 3a0auu usyueHusi memvl — JaTh TOHSATHS OPTOTOHAJIBLHOIO U CHMMETPHYECKOTO
npeoOpa30BaHUs U UX CBOMCTBA.

32

bununeitnsle 1 kBagpatuuHsle popMel. [IpuBenenne kBagpaTuuHON GOPMBI K KAHOHUYECKOMY
BH]LY.

Lenv u 3a0auu usyuyenusi memvl — PACKPBITb IMOHATHE OWIMHEHHOM (QOPMBI, a MMEHHO
KBaJgpaTUUHOW (opMbl. M3yunTh MeTOABl TNPUBEACHUS KBaJApaTHUHOW  (OpPMBI K
KAaHOHMYECKOMY U HOPMAJIbHOMY BUY.

33

3aKOH WHEPIIMH BEIECTBEHHBIX KBAJPATUIHBIX POPM.
Lenv u 3a0ayu usyuenus memvl — COPMYIUPOBATH U JOKa3aTh 3aKOH MHEPLUU KBaJAPATUUYHBIX

dbopm.

34

[TonoxxurenbHO onpezeneHHble kBaapaTuuHble popmbl. Kpurepuit Cunbsectpa.

Lenv u 3a0auu uzyuenus memvl — AaTh ONPEACICHUS OHATHH MOJ0KUTEIBHO U OTPHILIATEIBHO
ornpeneneHHas KBajpaTuuHasi (opmsbl, curHatypa. ChopMmynupoBaTh M J0Ka3aTb KpUTEpUi
CuneBecrtpa.

35

[TpuBenenue KBaapaTUUHON (POPMBI K TTIAaBHBIM OCSIM.
Lenv u 3a0auu u3yuenus memvl — W3YUYUTh METOJ| NPHUBEICHMS KBaApaTUUHOW (DOpMBI K
[JIaBHBIM OCSIM.

36

[Toarpynnsl. HopmanbHsle genureny.
Lenv u 3a0auu uzyuenus memvl — AaTh ONpPENEIECHUE MMOATPYNIBI U HOPMAIBHBIX JCIUTENCH B
rpyIIe.

37

[{uknnueckue rpymnisl. @akTop-rpymnma.
Lenv u 3a0auu usyyenuss memvl — 1aTh ONpPEAEICHNUE IUKINYECKOW TPYyNIbl U (HaKTOP-TPYIIIHI,
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MoKa3aTh Ha IpuMcepe.

38

I'omomopdusmel. Teopema Jlarpanxka. Teopema Kanu.
Lenv u 3a0auu u3zyuenus membl — JaThb ONpEAEICHHE TIOMOMOp(pU3Ma TIpYII, HPUBECTH
npumepsl. ChopmynupoBaTh U 10KazaTh Teopemsl Kanu u Jlarpanxa.

39

DHpoMopdu3Mbl U aBToMopdu3Mel Tpymm. CBOHCTBA.
Lenv u 3a0auu uzyuenuss memvl — U3y4uTh aBTOMOPPU3IMBI U SHIAOMOP(PHU3MBI TPYII, a TaKKe
UX CBOMCTBA.

40

Psinet moarpynm. IlpsMelie npoussenenust. CBOOOAHBIE TPYIIIBL.
Lenv u 3a0auu usyyenuss memsvl — JaTh ONpPENCIICHUS PAAOB (HOPMAJbHBIM U HEHTPAIbHBIN)
MOJArPYII, a TAKXKe CBOOOIHBIX MOATPYIII.

41

AGeneBbl rpynmbl. KoHeyHO MOposk/1eHHBIE a0eNIeBbI TPYIIIBL.
Llenv u 3a0auu u3yyeHus memsl — U3yUUTh KOHEYHO MOPOXKIEHHBIE a0eneBbl rpynmnbl. [IpuBectu
IPUMEPBL.

42

[TonHble abeneBbl TPYIIIIHI.
Lenv u 3a0auu usyyenus memvl — U3YIUTh TEOPHIO a0ENEBBIX TPYII, a MMEHHO IIOJHBIE
abesneBbl IPYIIIBL.

43

Koneunrsrie KOJIb11a u I10JIA.
Ueﬂb u 3a0aqu usyuenust memovl — U3YUUTh OCHOBBI TCOPHUH KOHCYHBIX KOJICH U HOJ'IGfI, ux
OCHOBHEIE CBOMCTBA.

44

OCHOBBI TEOPUH MPEACTABIECHUS TPYIIIL.
Lenv u 3a0auu uzyuenus memvl — U3y4UTh OCHOBA TEOPHUU INPEACTABICHUS IPYII, a UMEHHO
HEIIPUBOJUMBIE, PETYIISIPHBIE U NHYLIUPOBAHHBIC IIPEICTABICHUS, UX OCHOBHBIE CBOKCTBA.

45

XapaxTtepsl rpyni. CBoiicTBa XapaKTepoOB.

Lenv u 3a0auu uzyuenuss memsvl — U3y4UTh MOHATHE XapaKTep TPYIILI U €r0 CBOWCTBA, a TaKkKe
OCHOBHBIE TOHSTHUS TEOPHUH XapakTepoB. PaccMoTpeTh mepBoe M BTOPOE COOTHOIICHUE
OpPTOTOHAIILHOCTH JUISl XapaKTEPOB.

46

JluneiiHble onepaTopbl U QYHKIIMOHANIBI. Y MHOKEHHE JTMHEWHBIX OIEpaTOPOB.
Lenv u 3a0ayu uszyyenuss memvl — N3y4NTb OCHOBHBIE IOHATUS TEOPUU JIMHEHHBIX ONEPaTOPOB U
(GYHKIIMOHAJIOB, a TAK)XXE ONEPALMI0 YMHOXKEHHS IMHEHHBIX OMEPaTOPOB.

47

MHorouseH oT JIMHENHOTO onepaTopa. BeIpokIeHHbIE U HEBBIPOKACHHBIE ONIEPATOPHI.
Lenv u 3a0auu u3yuenuss membl — JaTh ONpPEIENCHHE TOHATUH BBIPOXKICHHbIE H
HEBBIPO’K/ICHHBIE JIMHEWHBIE ONIEPATOPHI U UX OCHOBHBIE CBOMCTBA.

3 cemecTp

48

Jluneiinbie anreopsl. 3omopdusm anredp. Anredpa JTUHEHHBIX ONEpPaTOPOB.
Lenv u 3a0auu uzyuenus memovl — JaThb OCHOBHBIE MOHATHS TEOPHH aaredp U ux u3oMophusM, a
TaKXe pacCMOTPETh areOpy JIMHEHHBIX ONEepaToOpoB.

49

WuBapuanTHble noanpocTpaHcTBa. COOCTBEHHBIE 3HAYEHUS] U COOCTBEHHBIE BEKTOPBHI.
Lenv u 3adauu u3zyuenus memvl — U3y4YUTh WHBApUAHTHBIC IMOANPOCTPAHCTBA, a TaKXKe HUX
cOOCTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAUCHHUS.

50

Marpunia JIMHEWHOro omnepaTopa Ha IMPOCTPAHCTBE, PA3J0KEHHOM B IPAMYKO CYMMY
VHBApUAHTHBIX OANPOCTPAHCTB.

Lenv u 3a0auu uzyuenus memuvl — AaTh ONpPEEICHUE MOHATHS MaTPHIIbI JMHEHHOTO onepaTopa
Ha IIPOCTPAHCTBE, PA3JIOKEHHOM B IMPAMYK0 CyYMMY MHBApUAHTHBIX MOAIPOCTPAHCTB.
PaccmoTpeTs Ha pumepe.

51

[uknuyeckoe NOoAMPOCTPAHCTBO U aHHYJISITOPBI BEKTOPA.
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Lenv u 3a0auu uzyuenus memvl — U3YUUThb LUKIMYECKOE MOJNPOCTPAHCTBO U AHHYISATOPHI
BekTopa. [IpuBecTu nmpumep MUKINYECKOTO NOAIPOCTPAHCTBA.

52 | XapakTepuCTUYCCKU MHOTOWICH JIMHEWHOTO OmepaTropa; MaTpHIla JIMHEWHOTO ormepaTopa Ha
LHUKJIAYECKOM MOJANPOCTPAHCTBE U €€ XapaKTEepPUCTUUECKHI MHOrowieH. Teopema ['aMmunbroHa-
Konn.

Llenv u 3a0auu usyyeHuss memsbl — JIaTh OIpPENEICHUE XaPAKTEPUCTHUECKOTO MHOTOYJICHA
JMHEWHOTO OIepaTopa U ero MaTpULbl Ha UKIMYECKOM noanpoctpancTse. ChopMyanpoBars U
noka3atek Teopemy I'amunprona-Kamm.

53 KopHeBble BEKTOPBI U KOPHEBBIE IOAIIPOCTPAHCTBA.

Llenv u 3a0auu u3zyyenusi memsbl — BBECTU TMOHITHS KOPHEBOTO BEKTOpa U KOPHEBOIO
MOANPOCTPAHCTBA, a TAKKE METO/IbI €r0 HAXOXKIACHUS.

54 HunbnioTeHTHBIE OnIEpaTopHI.

Lenv u 3a0auu uzyuenus memsi — JaTh ONPEACICHUE MOHATHS HHUJIBIOTEHTHBIE OIEpaTOphbI,
MIPUBECTHU MIPUMED.

55 [TonnHomMuaneHble MaTpuLbl. CBOMCTBA.

Llenv u 3a0auu u3yyenusi memsl — BBECTH MOHATHE MTOJIMHOMHAJIBHON MaTpHIIbl U €€ CBOMCTBA.
N3yunTh METO HAXO0KIEHHS IOJTUHOMHUAIBHOW MAaTPULIBI.

56 | XopnanoBa kiertka. JXKopmaHoBa HopMaibHas (opma MaTpUIBl JIMHEWHOTO oOreparopa B
KOMILIEKCHOM M BEIIECTBEHHOM IPOCTPAHCTBE.

Llenv u 3a0auu u3zyuenus memvl — W3YYUTH KOPJAHOBY HOPMAIbHYIO (OPMY MAaTPHIIBI
JMHENHOro onepaTopa U *OopAaHOBY KieTky. [IpuBectu npumep.

57 | Yautapssie npoctpancTBa. CBOMCTBA.

Lenv u 3a0auu uzyuenuss memvl — U3y4YUTh OCHOBHBIE MMOHATHS TEOPHUH YHUTAPHBIX IPOCTPAHCTB
1 ux cBorcTBa. [IpuBectn npumep.

58 OpTOroHanbHbIe U YHUTAPHbBIE MATPUILIBL.

Lenv u 3a0auu uzyuenuss memsvi — U3y4YUTh OPTOTOHATILHBIE U YHUTAPHBIEC MaTPULIbI, a TAKXKe UX
cBoiicTBa. [IpuBectu npumep.

59 | ComnpsxenHsslil oneparop. HopManbHble oriepaTopsl.

Lenv u 3a0auu uzyuenuss memvl — U3y4uTh CONPSDKEHHBIN U HOPMAJIbHBIN ONEPaTOphl, a TAKKe
CBOICTBa, KOTOPHIMHU OHH 00JIaAIOT.

60 | Inaronanuzupyemsle onepatopsl. OnepaTopbl MPOCTOTO COEKTPA U IPOCTOM CTPYKTYPBHI.

Llenv u 3a0ayu u3yyeHuss memvl — BBECTU TIOHATHE TUATOHAIM3HPYEMBIX OIEPaTOPOB,
ONEPATOPOB MPOCTOrO CHEKTPA U MPOCTOM CTPYKTYPHI.

61 CamoconpsiKeHHbIE U CHMMETPUUYECKHE OTIePaTOPhI, UX CIIEKTP.

Lenv u 3a0auu uzyuenuss memvl — U3y4YUTh CAaMOCOIIPSKEHHBIE U CUMMETPUYECKUE OIIEPaTOpHI,
UX CBoMCTBa U cniekTp. [Tokazars Ha mpumepe.

62 | YHUTapHbIE U OPTOrOHAIILHBIE ONEPATOPHI.

Llenv u 3a0auu uzyuenuss memsvi — U3yYUTh YHUTApHBIE U OPTOTOHATBHBIE OMEPATOPHI M HX
cpoiictBa. [loka3ars Ha mpumepe.

63 Addunnpie mnpocTpaHcTBa; adduHHBIE cucTeMbl KoopawHat. Ilnockoctn B adduHHOM
MPOCTPAHCTBE; WX 3aJaHUE CHUCTEMaMH JIMHEMHBIX ypaBHEHUH. B3anMHOE pacnoioxeHue
IJIOCKOCTEH B appMHHOM IIPOCTPAHCTBE.

Llenv u 3a0auu uzyuenus memovl — U3y4UTh OCHOBHBIE MOHATHUS T€OpHH aPUHHBIX TPOCTPAHCTB,
a TaKKe MI0CKOCTH B ap()MHHOM MPOCTPAHCTBE U UX B3aMMHOE PACIIONIOKECHHE.
64 | OOuiee moHATHE O TEH30pax; KOOPAUHATHI TeH30pa. Onepaiuu HaJ TeH30paMH; CBEpTKa U CJIE].

ueﬂb u 3a0aqu uszyuenust memovl — U3yYUTb OCHOBHBLIC IOHATHA TCH3OPHOI'O HCYHCIICHUSA, a
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HMCHHO OIICpalli HaZl TCH30paMU, CBCPTKa U CJIICH. HpI/IBGCTI/I mpumep.

Taoauna 4. I lpakmuueckue 3anamus

Ne Tema
n/n
1 cemecTp
1 Kparkoe BBenenue B anredpy. TeopeTHKO-MHOXECTBEHHbIE TMOHATUA. CBeneHus 00
otoOpaxenusix. Onpenenurens 2-T0 U 3-T0 MOPSIIKOB.
2 Cucrembl nuHelHbIX ypaBHeHU. Meton ["aycca. [IpaBuno Kpamepa.
3 [lepectanoBkn u mnoncraHoBku. llonstue nepectaHoBku. Teopema o uuciae MNepecTaHOBOK.
UeTHble 1 HEYETHBIE NIEPECTAHOBKHU. Y MHOKEHHE MTOACTAHOBOK.
4 | Onpenenutenu n-ro nopsaka. CBOMCTBA OonpeneauTes.
5 MuHOpsl M anreOpandeckue AONOJIHEHUs. MeTOIbl BBIYMCICHUS ONpeaenuTens. Teopema
Jlanunaca.
6 | Onepauun Hajx Marpuuamu. JIMHEilHbIE omepanuu HajJ MaTpUllaMH. Y MHOXKEHHUE MAaTpULl.
CgoiictBa. Teopema 00 onpeaenuTene MPoU3BEACHUS MATPHIL.
7 OOpatnas wmatpuna. Kputepuit o0paTuMOCTH MaTpuilbl. MaTpUUYHBIA CIMOCOO peUIeHHs
kpamepoBckux CJIV.
8 Apudmernueckue BEKTOpHbIE MpocTpaHcTBa. lloHsATHE n-MepHOTO BekTOpa. JlMHEiHas
3aBUCHUMOCTh CTPOK (CTOJIOLOB) MAaTPHIIbL.
9 | Panr marpuusl. Teopema o panre Marpuuibl. BeiunciieHue paira MaTpuubl.
10 | Cucremsl muHelHbIX ypaBHeHul. Teopema Kponekepa-Kanemu. Uccnenosanue CJIY.
11 | Cuctemsl JIMHEHHBIX OJHOPOJAHBIX ypaBHeHUH. PyHnameHTanbHas cuctema pemeHuil (OCP).
Teopema o uucie pemennit @CP.
12 | Onpenenenne rpynmnsl. CpoiictBa rpynn. ['pynna moactaHoBok. I'pynmna HEBBIPOKICHHBIX
MAaTpHIL.
13 | Kombuma u moms. CsoiictBa monst m kosel. [logkonbno, mnoamone. [lenurenu Hyis.
XapakTepucTuka mnoJs
14 | [lone xommuekcHbIX uucen. AinreOpanyeckas (opMma KOMIUIEKCHOTO uucna. JleHcTBUS Hax
KOMIUIEKCHBIMHU YHCJIaMU B ajredpanydeckoit popme.
15 | Tpuronomerpuueckas popma komriekcHoro yucia. ®opmyna Myaspa. V3BrnedeHue KopHs U3
KoMIuiekcHoro yncia. Kopuu u3 eaunuibl. [lepBoodpas3Hble KOpHU.
16 | IlonaTne MHOrousj€Ha n-i CTENEHU OT OJHOM mepemMeHHOU. Koyibllo MHOTOYIEHOB OT OJHOMU
nepemeHHol. Teopema o nenenuu ¢ ocratkom. HO/I, anropurm EBknunpa.
17 | Kopau muorouneHoB. Teopema besy. Cxema I'opnepa. OcHoBHast Teopema aiureOpbl U ee
cnencteus. ®opmyiel Buera.
2 cemecTp
18 | Onpenenenne BEKTOPHOTO MPOCTPAHCTBA. ba3nuc v pa3MepHOCTh BEKTOPHOTO MPOCTPAHCTBA.
19 | IlonmpoctpanctBa. Kputepuit noanpoctpancTsa. JInneitHas o6onouka.
20 | Cymma u nepeceyeHue NoANpOCTPaHCTB. TeopeMsl.
21 | psimas cymma noanpoctpancT. @opmyna I'paccmana. M3oMopdu3mM BEKTOPHBIX IPOCTPAHCTB.
22 | JIunelinble onepaTopbl BEKTOPHBIX MPOCTpaHCTB. Onepanuu Hal JUHEHHBIMU OIlepaTOpaMHu.
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23 | Marpuna nuHeitHOTO omnepaTopa B Oaswuce.

24 | CBs3b MeXIy MaTpHUIlaMU JTMHEHHOTO OlepaTopa B pa3HBIX Oa3ucax.

25 | Onepanuu Hag Matpuiamu. O01acTh 3HAYCHUH | SIIPO JIMHEHHOTO orepaTopa.

26 | CoOcTBEHHBIE 3HAUEHUSI U COOCTBEHHbBIE BEKTOPHI JUHEHHOIO OepaTopa.

27 | JIuneliHble onepaToOphl € IPOCTHIM CHEKTPOM.

28 | JlocTatouHble YCIIOBUS NPUBOAMMOCTH MATPHUIBl JIMHEHHOrO OIEpaTopa K IUaroHaJlbHOMY
BUTY.

29 | EBxkimnnoBsl npoctpancTBa. OpTOrOHAIBHBINA 1 OPTOHOPMUPOBAHHEIN Oa3uc.

30 | HepaBenctBo Kommu-bynskosckoro. [Ipouecc oproronanuzanuu.

31 | OproroHanbpHble U CUMMETPUYECKHUE JIMHEHHBIE ONIEPATOPBHI.

32 | bununelinble U KBagpatuuHbie Gopmbl. [lpuBeaenne kBagpatnyHoil GOpMBl K KAHOHH-YECKOMY
BUTY.

33 | 3aKOH MHEPIMHU BEIIECTBEHHBIX KBAPATHUHBIX (POPM.

34 | TlonoXUTEBLHO ONPEIeIICHHbBIE KBaapaTudHble popMmbl. Kputepuii CuiibBecTpa.

35 | IlpuBeneHue KkBagpaTHIHON (POPMBI K TTIABHBIM OCSIM.

36 | Ilogrpynmnsl. HopmanbHble qeIUTENHN.

37 | Huknnueckue rpynibl. PakTop-rpymna.

38 I'omomopdusmel. Teopema Jlarpanxka. Teopema Kamu.

39 | DugomopdusMer U aBToMopdu3mMbl Tpynn. CBOHCTBA.

40 | Psanel noarpynm. IIpsimbie npousseneHusi. CBOOOAHbIE IPYIIIIBI.

41 | AGenessl rpymniibl. KoHEUHO OpOXK/I€HHBIE a0€JIeBbI IPYIIIHI.

42 | IlonHble abeneBbl TPYIIIHL.

43 | KoHeuHble KOJIbIIA U TOJI.

44 | OCHOBBI TEOPHUH NPEACTABICHUS TPYIIIL.

45 | Xapakrtepsl rpynn. CBoiCTBa XapaKTepOB.

46 | JIunelinble onepaTopbl U QYHKIMOHABL. Y MHOKEHUE JINHEHHBIX OIEPaToOpoOB.

47 | MHorouseH oT JUHEHHOro onepaTopa. BelpoxkaeHHbIE 1 HEBBIPOXKACHHbIE ONIEPATOPHI.

3 cemecTp

48 | Jluneiinsle anreOpsl. 3omopdusm anredp. Anredpa JIMHEHHBIX ONIEpaToOpOB.

49 | MuBapuanTHbIe noanpocTpaHcTBa. CoOCTBEHHbBIE 3HAYSHUS U COOCTBEHHBIE BEKTOPHI.

50 | Marpuna JMHEHHOrO OIeparopa Ha MPOCTPAHCTBE, PA3JIOKEHHOM B IMPAMYID CyMMY
MHBAapHAHTHBIX MOANPOCTPAHCTB

51 | LHuknnyeckoe NoAIpOCTPaHCTBO U aHHYJIATOPBI BEKTOpa

52 | XapakTepuCTHUECKU MHOTOYIEH JMHEMHOIrO olepaTropa; MaTpHlia JUHEHMHOIro orepaTopa Ha

LUUKJIMYECKOM MOJANPOCTPAHCTBE U €€ XapaKTepUCTUUECKUI MHOrouseH. Teopema ['amuiibToHa-
Komn
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53 | KopHeBble BEKTOpBI U KOPHEBBIE TIOIIPOCTPAHCTBA

54 | HunbnoTeHTHBIE ONepaTopbl

55 | IlonuHomuanbHbie MaTpuIlbl. CBOMCTBA.

56 | KopnanoBa kierka. JKopaaHoBa HopmanbpHas Qopma MaTpHIbl JUHEHHOro orepaTopa B
KOMILIEKCHOM U BEIIECTBEHHOM IPOCTPAHCTBE.

57 | Yuurapusie npoctpanctBa. CBoKcTBa

58 | OproroHajibHbIE U YHUTAPHBIE MaTPULIbI

59 | ConpsxenHblii oneparop. HopmaiibHble oniepaTtopsl

60 | JuaroHanusupyemsie onepaTopsl. Oneparopbl IPOCTOrO CIEKTPA U IPOCTON CTPYKTYPHI.

61 | CamocOnpsHKEHHBIE U CUM-METPUYECKUE ONIEPATOPHI, UX CIEKTP

62 | YauTapHble U OPTOrOHAJIbHBIE ONEPATOPhI

63 | Apdunnbie mnpoctpaHcTBa; adduHHBIE CcHUcTeMbl KoopauHat. Ilmockoctn B adduHHOM
IIPOCTPAHCTBE;, HX 3aJaHUE CHUCTEMaMH JIMHEWHBIX YPAaBHEHUW. B3auMHOE pacrnoyioKeHUE
iockocteit B ahppuHHOM IpOCTpaHCTBE.

64 | OOmiee NOHATHE O TEH30paX; KOOPAUHATHI TeH30pa. Onepanuu Hajl TECH30paMU; CBEPTKA U CJIE]T

Taoéauya 5./labopamopnsie pabomul no oucyuniure (Mooyno) — He npedyCmMompeHsl

Taobauya 6. Camocmosmenvroe uzyyeHue pazoenos OUCYUNIUHbL (Mo0Yis)

Ne Bonpocsl, BBIHOCHMBbIE HA CAMOCTOAITE/IbHOE H3yYeHHe
n/n
1 Cuctembl TUHEHHBIX OAHOPOAHBIX ypaBHeHu. OCP.
2 [{uknuyeckue rpymisl.
3 Pa3noxeHne rpynmsl no noArpymnie; reopeMa Jlarpanxa.
4 PaznoxxeHne MHOTrO4JIEHOB Ha HEMPUBOAUMBIE MHOXKUTENN Haj noyissMu R u C.
5 Ko1b110 MHOTOUJIEHOB OT HECKOJIBKUX NEPEMEHHBIX; CAMMETPHUYECKHE MHOTOUJICHBI.
6 XKopnanoBa HopmasibHas popma.
7 OpToroHanbHOE AOMOJIIHEHUE.
8 [TpuOnmxeHHOe BBIYMCIIEHUE KOPHENH MHOTOUJIEHOB
9 Anrebpa MHOTOWICHOB HaJl TPOU3BOJIBHBIM TOJIEM.
10 | MHorouseHsl ¢ paiuOHAILHBIMU KO3 (HULIHEHTaMHI
11 Koneunsle abeneBbl rpymnibl
12 | IlpumapHsbie rpynimsl
13 | Koneunble moaynpocThie rpyHibl
14 | Jlemma Ilypa. CooTHoIllIEHHE OPTOTOHAIBHOCTH MJIsi XapaKTepoB. Pa3zioxeHue peryiaspHOro
MIpEeJICTaBICHHUS.
15 | UngyuupoBanHble  mpexacrasiaeHus.  OnpeneneHHMe M XapakTep  MHIYLMPOBAHHOIO
npezcrasieHus. opmyna Bzaumaoctu PpobdeHuyca.
16 | Teopema bpayspa. p-aneMeHTapHbI€ TPYIIIBI U p-pErYISIPHBIE dJIEMEHTHI.
17 | Ten3opsl
18 KoMmmyraTuBHbIE KOIbIA. MAeabl B KOMMYTaTUBHBIX KOJIBLIAX C €UHULEH.
19 | YauepcanpHbie anreOpsl. AnreOpsl. Teno KBaTepHUOHOB Kak anredpa C JIeIeHUEM.
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‘ 20 ‘ CuMMeTpHYECKHE U JTMHEWHBIE TPYIIIBI

5. OueHoYHbIEe MATEPHAJIBI JJIA TEKYLIEr0 M Py0es;KHOr0 KOHTPOJISI YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAMHU

KoHeuHbIMU  pe3yiabTaTaMd  OCBOEHHMsS  IPOrpaMMbl  JUCLMIUIMHBI  SIBJISIFOTCS
C(bOpMI/IpOBaHHBIG KOTHUTUBHBIC ACCKPUIITOPHI «3HATH», «YMETb», «BJIAACTb», PACIIMCAHHLIC
10 OTACJIbHBIM KOMIICTCHIIUAM. (DOpMI/IpOBaHI/Ie 9TUX ACCKPUIITOPOB MPOUCXOAUT B TCUCHUC
BCEIr0 CEMECTpA I10 ATalaM B paMKax pa3jIu4yHOIo BUAA 3aHITHH U CAMOCTOSITENIbHOM paOOTHI.

B xoJ1e u3yueHus: AMCUMILIIMHBI IPEyCMATPUBAIOTCS MEKYUWUiL, PYOesHCcHbLIL KOHMPOb
U RPOMEICYMOUHAA AMMECAYUSL.

5.1. Ouenounvie mamepuavl 013 meKyu|e20 KOHMpPO.
Llenv mexyweco kommpons — OLEHKA pe3ylbTaToB pabOTBl B ceMecTpe M obecreueHue

CBOEBPEMEHHOI 00OpaTHOM CBS3H, ISl KOPPEKUUU OOYyUeHHUs, aKTUBH3AI[MN CAMOCTOSITENILHOM
paboTel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJIA SBISIOTCS KOHKPETU3UPOBAHHBIE
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS) 0 AUCIUILITHHE.

Texywuii  kKoumpoab  YCIIEBAGMOCTH — KOHTPOJb, ONPEICISIONIANA KadecTBO,
ryOuHy, o0OBEM YCBOEHHUs 3HaHMM Kaxaoro paszaena. OcyliecTBiseTcs NMPENoJaBaTesIeM B
XO0Jle TIOBCETHEBHOW Yy4eOHON paboThl W O0EcleYrMBacT OICHHBAHHWE XOJa OCBOCHHS
JUCIUIUINHBL. DOPMBI MPOBENCHUS TEKYIIETO0 KOHTPOJIS: MPOBEPKA BBHIMOJTHCHHS JTOMAITHUX
3aJJaHul; MPOBEIEHNUE KOHTPOJBHBIX U TECTOBBIX PaOOT C IIENIbI0 MPOBEPKU MPAKTUYECKUX
YMEHH 10 OTIENbHBIM TeMaM; OTBEThl Ha TEOPETHUECKHE BOIMPOCHI HA MPAKTUYECKOM
3aHATUH, PEIICHUE MPAKTHYECKHUX 3a/1a4 M BBINOJIHEHHE 33JaHUN Ha MPAKTUYECKOM 3aHSITHH.
Onenka KayecTBa TMOATOTOBKM HA OCHOBAHMM  BBHINIOJHEHHBIX  3a/laHUi  BeAeTcs
npenojasaresnieM (C OOCYKJIEHHMEM pe3yJIbTaToB), Oajulbl HAYUCISIOTCS B 3aBUCUMOCTH OT
CIIOHOCTH 3aJ[aHUs

5.1.1. Bonpocet no memam Oucyuniunwvt «Anzeopa» (Konmpoaupyemvle KOMREmeEeHuuu

YK-3, OIIK-3)

1 cemecTp
Tema 1. IlepecTaHOBKH, IOACTAHOBKH, ONIPEACIUTEH, MATPHIBI.
1. OnpenenuTtens 2-T0 U 3-T0 MOPSAKOB.
2. CucteMbl TMHEWHBIX ypaBHeHU. Metox ["aycca. [IpaBuio Kpamepa.
3. TlepecranoBku. Teopema 0 4YHClIE€ TEPECTAaHOBOK. YETHOCTb, MHBEPCHS, TPAHCIO3MUIIUA.
Teopembl O TPaHCIO3ULIMSIX.
4. IlogcraHoBKH. YeTHOCTh. Y MHOXKEHHE NTOACTaHOBOK. CBoiicTBa. JleKpEMEHT.
5. Onpenenurenu. CBOMCTBA ONPEAECITUTEINS.
6. MuHOpHI 1 anredpanveckue JTO0MOTHEHUS.
7. Pa3noxxenue onpeaenuTens no crpoke (crondiy). Teopema Jlamaca.
8. Onepanuu Hax MmatpunamMu. CBoMCTBa.
9. Teopema 006 omnpeaenuTese MPOU3BEICHUS MATPHIL.
10. OGparnas matpuua. Kpurepuit oOpatumoctu martpuipl. MaTpudHblil crioco0 perieHus
kpamepoBckux CJIY.

Tema 2. Apudpmernyeckoe BeKTOPHOE NPOCTPAHCTBO, 0a3UC U PAHT CHCTEMbI BEKTOPOB.
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Cucrembl JIMHEIHBIX YPABHEHMI.

11. Apudmerndeckne BeKTOpHbIEe TpocTpaHcTBa. [loHsATHE n-MepHOTO BekTopa. Onepanuu Haj
Nn-MEPHBIMU BEKTOPAMU.

12. Ompenenenue apudMETHYECKOTO A-MEPHOTO BEKTOPHOTO IPOCTpaHCTBa. JIMHeWHas
3aBUCUMOCTb BEKTOpPOB. CBOMCTBA.

13. baszuc u paHr cucteMbl BEKTOPOB.

14. Panr matpuusl. Teopema o panre MaTpullpl. BeruncieHue panra MaTpUIIbl.

15. Cucrtembl IHMHEWHBIX ypaBHeHUM (oOmas Tteopusi). Kpurepuit coBmectnoctu CIIY.
[TpaBuiio pemenus CJIY.

16. Cucrembl TUHEHHBIX OAHOPOIHBIX ypaBHEHHI. CBOICTBa pelIEHUH OAHOPOIHBIX CHCTEM.
@yHIaMEHTalIbHAsl CUCTEMA PEILICHUI.

Tema 3. I'pynnbl, KoJib1a, 0JI51, KOMILUIEKCHbIE YU CJIA

17. Onpenenenue rpynmbl. CBoiicTBa rpymnm. ['pynima moacTaHoBOK. ['pyrmna HEBBIPOKIECHHBIX
MaTpHLL.

18. Konbro. CsoiictBa koneu. [loakonsio. Jlenurenu Hys.

19. Tlone. CoiicTBa noseit. Xapakrepuctuka noss. [loanosns, pacimpenus.

20. Ilone xoMITIEKCHBIX yucen. Anredpandeckast popmMa KOMILIEKCHOTO yncia. CornpspkeHHbIe
KOMIUIEKCHBIE uncia. JIeficTBUs Ha/l KOMILIEKCHBIMH YHCIIaMH B anreOpandeckon popme.

21. Tpuronomerpuueckas popma KomIiekcHoro uncia. @opmyna Myaspa. V3Bnedenne KOpHs
U3 KOMIUIEKCHOTO yucia. KopHu u3 euHUIIbL.

Tema 4. Muoro4wienbl. Kojib1i10 MHOTO4JI€HOB OT OIHOM MepeMeHHOM.

22 Ilonatue MHOTOUJIEHa n-W CTENEHUW OT OAHOW TmepemMeHHOW. Teopema o JeneHHM C
OCTaTKOM.

23. HO/I muorowieHoB, anroput™m EBkinja.

24. Kopenb MHOTOWICHA. Teopema besy.

25. Cxema ['opHepa. [ToHmkeHne KpaTHOCTH KOPHS Mpu AU PEpeHIInPOBAHUU.

26. OcHOBHas TeopeMa anredpbl KOMIUIEKCHBIX Yncen, ee crneacTBus. @opmyinsl Buera.

2 cemecTp
Tema 5. J/InneiiHoe NPOCTPAHCTBO, THHEHHbIE OIIEPATOPbI
27.0npenenenre BEKTOPHOIO IPOCTpaHCTBa. baszuc u pa3sMepHOCTh BEKTOPHOIO MTPOCTPAHCTBA.
28. [loanpoctpancta. Kputepuit moanpocrpanctsa. CymMma u repecedeHue moArnpoCTPaHCTB.
29. Ilpsmas cymma mnoampoctpanctB. ®opmyna I['paccmana. M3oMoppusM BEKTOPHBIX
IIPOCTPAHCTB.
30. JInneitHble onepaTOpBl BEKTOPHBIX IPOCTPAHCTB.
31. Marpuna nuHeiiHoro omeparopa B 0Oasuce. CBs3p MEXIy MaTpULAMH JIMHEHHOTO
oreparopa B pa3HbIX 0azucax. Onepanuu HaJl MaTPUIIAMHU.
32. SAapo nuHeHOTrO onepaTopa.
33. CoOcTBeHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JTMHEHHOTO orepaTopa.
34. JluHeliHbIE OMNEpPaTOphl C MPOCTBIM CHEKTPOM. JlocTaTo4yHbIE YCIOBHS TPUBOIUMOCTH
MaTpHIbl IMHEWHOTO ONIEPATOpa K JUArOHAJIbHOMY BULY.

Tema 6. EBKIMAOBBI NPOCTPAHCTBA, OPTOrOHAJIbHbIE W  CHMMeTPHYeCKHe
npeodpa3oBaHus.
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35.EBkinuoBsl pocTpancTBa. OpTOroHaIbHBIA U OPTOHOPMUPOBAHHBIN Oa3uc.

36. HepasenctBo Kommu-bynsakosckoro. [Ipouecc oproronanuzanuy.

37. OpTOroHaJbHBIE U CHMMETPUYECKHE JIMHEHHBIE ONIEPATOPHI.

Tema 7. KBagpaTtuunbie opMbI U UX NIPUBeeHHE K IVIABHBIM 0CAM

38.bununeiitnple M kBagpatudHbie ¢Gopmbl. [IpuBeneHue kBaapaTUYHOM (HOPMBI K
KaHOHUYECKOMY U HOPMaJIbHOMY BUJLY.

39. 3aKOH MHEPIHMH BEIIECTBEHHBIX KBaPATUUHBIX (OPM.

40. ITonoxxuTeNnbHO onpeiereHHbIe KBagpaTuunblie popmbl. Kputepuii CunbBecTpa.

41. IlpuBeneHue KBaApaTUIHON (OPMBI K TITABHBIM OCSIM.

Tema 8. Teopusi rpynmn, KOHe4YHO MOPOKICHHbIE a0eseBbl IPYIIIbI.
42 IMoarpynnel. Hopmaneubie nqenutenu. Lukmuyueckue rpynibl. @akTop-rpynma.
43. 'omomopdusmel. Teopema Jlarpanxka. Teopema Koamu.
44, DanoMopdu3Mbl 1 aBToMOpGu3MbI rpynn. CBoKcTBA.
45. Psaapl moarpymi. [Ipsimbie nmpousBeaeHus. CBOOO HBIC TPYIIIIBI.
46. AGenessl rpymmbl. KoHeuHo mopoxaeHHbIe abeneBbl rpynmbl. [omHbie abeneBsl rpymibl.
47. OCHOBBI TEOPHUH NPEACTABICHUH TPYIII.
3 cemecTp
Tema 9. JIuneiinble aare0pbl, ajgredpa JHHeHHBIX ONEPaTOPOB, MaTpPULa JIMHEHOIO
omeparopa.
48.JluneiHble onepaTopsl U PYHKIMOHAIBI. Y MHOKEHUE JIMHEWHBIX OMEepaTOpOB.
49. MHorousieH OT TMHEHHOTro onepaTopa. BeIpokIeHHbIE U HEBBIPOKACHHBIE OMEPATOPHI.
50. JIuneiinbie anredpel. M3omopdusm anredp. Anredpa TMHEHHBIX ONEPaTOPOB.
51. luBapuanTHbIe noanpocrpancTBa. COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPBI.
52. Marpunia JUHEMHOro orneparopa Ha MPOCTPAHCTBE, PAa3JOKEHHOM B MPIMYIO CyMMY
MHBapHAHTHBIX MOAIPOCTPAHCTB.

Tema 10. Hukian4yeckoe MOANPOCTPAHCTBO. XaPaKTEPUCTHYECKHH MHOT04JICH JIMHEHHOT 0
oneparopa.KopHeBble BeKTOpPbI, HUJIBIIOTEHTHBIEC ONIEPATOPI

53. Lluknnyeckoe NoAIpPOCTPAHCTBO U AHHYJISTOPBI BEKTOpa

54. XapakTepuCTHUECKNI MHOTOUWIEH JIMHEWHOTO OIIEpaTopa; MaTpULA JIMHEWHOTO OIEepaTropa
Ha [UKIMYECKOM MOJIPOCTPAHCTBE U €€ XapaKTEPUCTUUECKUIA MHOTOYJIEH.

55. Teopema I'amunbsToHa-Kamm.

56. KopHeBble BEKTOPBI U KOPHEBBIE TIOJITPOCTPAHCTBA

57. HUbIOTEeHTHBIE ONEPaTOPhI

Tema 11. IlosimHOMHAIbHBIE MATPHIIBI.

58.ITonmuHOoMManbHBEIE MaTpuLbl. CBOMCTBA

59. XKopnaHosa kieTka.

60. XopnanoBa HopMmaibHast (opmMa MaTpPUIBl JIMHEHMHOTO oreparopa B KOMIUIEKCHOM H
BEIIECTBEHHOM IIPOCTPAHCTBE.

Tema 12. ConpsizkeHHbII oNepaTop, YHUTAPHbIE U OPTOTrOHAJIbLHbIE ONEPaTOPHI.
61.Yuautapusie npoctpanctsa. CBoiCTBa.

62. OpTOroHaJIbHbIE U YHUTAPHBIE MAaTPHULIBI.

63. ConpsiykeHHBII, HOPMAJIbHBII, YHUTApHBIA U OPTOTOHAJIBHBIN ONEPATOPBHI.
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64. Jlnaronanusupyemsle onepaTopsl. Oneparopbl NPOCTOrO CIEKTPA U IPOCTON CTPYKTYPHI.
65. CaMOCONPSKEHHBIE U CUMMETPUYECKUE ONIEPaTOPhI, UX CHEKTP

Tema 13. ApdunHbIe NPOCTPAHCTBA, IVIOCKOCTH B adp(puHHOM npocTpaHcTBe. TeH30phbl.
66.AddunHbIE (TOYCUHBIC) TPOCTPAHCTBA; ahPUHHBIE CHCTEMBI KOOPIUHAT.

67. Ilnockoctu B ah(pUHHOM MPOCTPAHCTBE; UX 33JaHUE CUCTEMaMU JIMHEWHBIX ypaBHEHUN
68. B3anMHOe pacnofiokeHue IiockocTel B ahpUHHOM NPOCTPAHCTBE.

69. O61iee nMoHATHE O TEH30paxX; KOOPAUHATHI TEH30pa

70. Onepanuu Hajl TEH30paMU; CBEPTKA U CIIE]

Kpumepuu ¢popmuposanus oyenox (ouenusanus) ycmuo2o onpoca

VY CTHBII onpoc SBISETCS OJHUM U3 OCHOBHBIX CITOCOOOB y4€Ta 3HaHUI 00Yy4aromIerocs.
Pa3BEpHYTHIE OTBET CTYJEHTAa JOJDKEH [MPEACTaBIsATh CcO0OMl  CBSA3HOE, JIOTMYECKH
MOCIIEIOBATEIbHOE COOOIEHUE Ha 33/laHHYI) TEeMY, IOKa3blBaTh €ro yYMEHHE NPUMEHSTh
oTpeieNieHusl.

B pe3ynemame ycmmnozo onpoca 3HaHus, o00yuawOuie2o0ca OUEHUBAIOMCA NO
cnedyrwuent wikane (3a 1 3anamue):
2 fanna craButcs, ecii 00yJaromuncs:
1) TmoJIHO M3NaraeT U3y4eHHbIH MaTepral, Ja€T MPABUIbHBIC ONIPEICIICHUS TOHATH;
2) oOHapyXuBaeT TIOHMMaHHE MaTepuana, MOXKET OO0OCHOBaTh CBOM CYXKJICHUS,
MIPUMCHHUTD 3HAHHS HA TIPAKTHKE;
3) wm3maraeT MaTepuall IOCJICIOBAaTEIbHO M TPABWIBHO C TOYKH 3pEHUS HOPM
JUTEPATYPHOTO S3bIKA.
1 6anncraButcs, eciu 00y4arOIIUNCS:
1) wmznmaraet mMaTepual HEMOJHO U JOMYCKAET HETOYHOCTH B ONIPEACIICHUN TTOHSATHI;
2) He yMeeT JOCTAaTOYHO ITyOOKO U J0Ka3aTeIbHO 00OCHOBATh CBOU CYXKICHHUS;
3) wu3maraeT MaTepual HeMmocCieI0BaTeIbHO.
0 6bannoe craButTcs, ecau oOydarolMiics OoOHapyXXMBaeT He3HaHHe OosblIed yacTu
COOTBETCTBYIOIIETO pa3jiesia U3yuaeMoro Marepuana, 10mycKkaeT omuoOKu B (hOPMYITUPOBKE.
bannbl MOTyT cTaBUTBbCS HE TOJBKO 3a €IMHOBPEMEHHBIN OTBET, HO U 3a CyMMY
OTBETOB, IAHHBIX CTYJCHTOM Ha MPOTSIKEHUU 3aHITHS

5.1.2. Quenounvie mamepuaivl 0151 CAMOCMOAMEALHOU padomosl 00yualouezoca (munoeole
3a0auu) (Konmpoaupyemoie komnemenyuu YK-3, OIIK-3)

[lepeyenp TUIOBBIX 3ajay /Ul CAaMOCTOSITETILHON pabOThl CPOPMHUPOBAH B COOTBETCTBUU
C TEMATUKON MPAKTUYECKUX 3aHATHH 110 TUCHUIUTUHE «ANreOpay.

3aoauu
1 cemecTp

Tema 1. [TepecTaHoOBKH, OACTAHOBKH, ONPEAETUTE]TH, MATPHIIBI.
1. Haiitn 3Hauenue matpuunoro mHorowtenaf (4): f(x) = 3x2+2x+5, A= (é _43)
2. Beruncnute 54 — 3B + 2C,

1 -2 0 5 1 =2 -5 3 1
rned=1| 3 5 1),B=[-3 2 71, C=12 0 5
-1 2 4 4 0 -1 6 4 2

3. Haittu npousseaenue marpui] ABC, ecnu
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-2 4 -3 0
A=(1 -3) B=(:; é _01), C:<0 2 5 —2)

4. PeliuTh MaTpU4YHOE ypaBHEHUE (_01 D x X = ( 2 g)

5. Haittu noacranoBky X u3 paBeHctBa AXB = C, rae

4= 52165 =G
3
3

9. BeIUHCIUTD (g :;)5

-1 1 2 0

10. Peinth MaTpuyHOE ypaBHEHUE ( 0 1) x* X = (_ 1 3).

2 6 4 3
11. BeuuciIuTh ONpEeACIUTEND 5 2 -1 -3 .

2 =3 5 -3

4 1 6 2

x a b 0 c

0O y 0 0 d
12. Beruncnuts onpenenurens [0 e z 0 f].

g h k u l

0 0 0 0 v

13. BeiOpath 3HaueHUs [ W Kk Tak, 4YTOOBI MPOU3BEACHUE  (gy Q5033014046021 BXOIUIIO B
onpenenuTeNnb 6-ro NopsiaKa co 3HaKOM MUHYC.

1 1 a
14. Beruuciauts onpeaeanTens 3-ro mopsaka b 3 1.
1 00
a 1 2
15. Haiitu anreGpandeckoe JIOMOIHEHHE K dieMeHTy (j, B onpenenutene (1 3 0
b 5 c

2x1 — Xy +3x3 =09,
16. Pemuth cuctems o popmynam Kpamepa { 3x; — 5xp + x3 = —4,
4x, — 7xy — x3 = 5.
2x1 + 2x; —x3 + x4 =4,
4x, + 3x; — x3 + 2x4 = 6,
8x1 + 5x, — 3x3 + 4x, = 12,
3x1 +3x, — 2x3 + 2x4 = 6.
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3x1 + 5x, + 2x3 =0,

4%, + 7x5, +5x3 =0
X1 +x; —4x3 =0,

2x1 +9x, + 6x3 = 0.

18. SBnsiercst v JaHHAs cUCTEMa " crcTeMO# KpaMepoBCKOTo Thma?

Memoouueckue pekomeHoayuu no peweHuro 3a0au.

[Tpuctymnas K caMOCTOSITEILHOMY PEIICHUIO 337a4, HEOOXOIMMO BHUMATEIBHO MPOYECTh
TEOPETUYECCKHIA MaTepHall 0 COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BakHelIMe OHATHS dTON
TEMBI: MATPHUIIBI M OINEpaluy HaJ HUMH, METOoAbl pemeHus cucteMm (['aycca u opmysl
Kpamepa), oOpartHass MaTpulla MU METOJ €€ HAXOXKICHHS, ONPEACIUTE]Ih U €ro CBOWCTBA,
METO/IbI BBIYHMCIICHUS OTpEeIUTeNs, TeopeMa Jlamacca u ip. DTH NOHATHUS CIECIYeT BBIYIUTh
U pa3o0paTtbcs B HMX COOTHONICHHSX. [Ipy pemieHuw 3aaad HUCIOJB3YIOTCS (OPMYIIHI,
00BSICHEHUE KOTOPBIX MPEJICTABICHO B TeME 1.

Tema 2. Apudmernyeckoe BeKTOPHOE NPOCTPAHCTBO, 0a3UC U PAHT CHCTeMbl BEKTOPOB.
Cucrembl JIMHEHBIX YPABHEHMI.
1 A 2
1. Ilpu kakux 3navenusx A wmarpuna |2 1 4 |umeer panr pasHbii 1.
4 2 8
2x1 + 5x, — 8x3 = 8§,
4x, + 3x, —9x3 =9,
2x1 + 3x, —5x3 =7,
X1+ 8xy, — 7x3 = 12.
oO11ee ¥ 0/IHO YaCTHOE PELIEHUE CUCTEMBI.
3x; + 5x, + 2x3 =0,
4x; + 7x5 + 5x3 =0,
X1 +x, —4x3 =0,
2x1 +9x, + 6x3 = 0.

2. HccnenoBaTh COBMECTHOCTh B ciydae coBmMecTHOCTH, HalTH

3. Haiitu ®CP st cuctembl

1 2 4 -3
4. HaiiTu paHr MaTpHIlbl C TOMOIIBIO SJIEMEHTAPHBIX MpeoOpa3oBanuii: {3 5 6 —4
3 8 2 -19
1 -2 3 1
5. HaiiTu paHr MaTpuisl METOJOM OKaUMIISIFOIIMX MUHOpOB:| 3 2 —4 2
4

5 =2 2
2x1 +2x, —x3 + x4 =0,

4x, + 3%y —x3+ 2x4 =0,

8x1 + 5x, —3x3 + 4x, =0,

3x1 + 3x, — 2x3 + 2x4 = 0.

7. SABnstorest nmu BekTopa a1=(1,-2,3) ax=(2,-1,4) a3=(4,-5,10) nuHEitHO 3aBUCUMBIMHU.

8. Haiitu ycnoBusi, HEOOXOOUMBIE W JIOCTATOYHBIE IJII TOTO, YTOOBI B JIIOOOM peIIeHUN
COBMECTHOM CHCTEMBI IMHEHHBIX YPaBHEHHH k-€ HEM3BECTHOE OBLJIO PAaBHO HYIIIO.

9. UccnenoBaTh CUCTEMBbl YpaBHEHUN W HAWTH 00Ilee PEIICHHE B 3aBUCUMOCTH OT 3HAYCHH,
BXOJIAIINX B KO DUITMEHTH TApaMETPOB:

6.Haittu uucno pemenuit ®CP nst cucteMbr
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ax+y+z=1,

x+by+z=1,

x+y+cz=1.
10. Ckompko 0a3 mMmeer cuctema k+1 BEKTOpPOB paHra k, copaepskamias MpOHOpIHOHAIBHBIC
BEKTOPBI, OTIIMYHBIE OT HYJIs?

Memoouueckue pexomenoayuu no peuweruro 3a0au.

[Ipuctynas K CaMOCTOATEIBHOMY pELIEHHIO 3aJad, HEOOXOJUMO BHHMMATEIIBHO
IIPOYECTh TEOPETUYECKHMIM MaTepual IO COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHelue
IIOHATHUS 3TOM TEMBI: JUHENHAs 3aBUCUMOCTb CTPOK, CBOMCTBA JIMHEWHOW 3aBUCHUMOCTHU, PaHT
MaTpHULBI, METOABI BBIYMCICHUS PAHra, UCCIECJOBAHMs CUCTEM, ycioBue coBmectHoctd CJIIY,
OJTHOPOJIHAsI CUCTEMA, CBOICTBA PEIICHUsI OJHOPOAHBIX CHCTEM, (hyHIaMEHTalbHas CHCTEMa
pewenust (PCP) u ap. OTH NOHATHS CIeAyeT BBIYYUTh U Pa300paTbcs B UX COOTHOILEHHSX.
[Tpu pemieHny 3a1a4 UCIOIB3YIOTCS (POPMYIIBI, OOBbICHEHNE KOTOPBIX MPEICTABIECHO B TEME 2.

Tema 3. I'pynnsl, KoJIbLa, M0JIsl, KOMILJIEKCHbIE YHCIa
1. Kakyro anreOpanueckylo CTPYKTypy 0OOpa3yeT MHOXKECTBO HaTypajbHBIX YHUCEI

OTHOCHTEJIBHO ONepalyu CIoKeHHs?

2. Kakyro anreOpanyeckyio CTPYKTypy OOpa3yeT MHOMKECTBO II€JIBIX OTHOCHUTEJIBHO JIBYX
oIepalnuy CJI0KEHNUS U YMHOXEHU (Z, +,7)?

3. Kakme u3 apudmernueckux neHCTBHU (CIOKEHHE, BBIYMUTAHUE, YMHO)KCHUE, JICIICHUE)
SIBIISTIOTCSI OMHAPHBIMU OTIEPAIUSIMHE

a) Ha MHOecTBe {1,0,-1};

0) Ha MHOXecTBe N;

B) HA MHOXXeCTBE Z?

4. SIBnsercs nmu OMHAPHOM OIepaIyei:

a) YMHO)KEHUE Ha MHOKECTBE UPPALMOHAIBHBIX YUCEIT;

0) cl0XKeHHE Ha MHOKECTBE YETHBIX YHCEI;

B) CJIO)KCHHE Ha MHOYKECTBE HEUETHBIX YHCET,;

T') HAaXOXX/JICHUE AECATUYHBIX JIOTapr(h)MOB Ha MHOKECTBE;

1) HaXOKJICHUE CPEIHEr0 T€OMETPUUYECKOTO JIBYX YHCENl HA MHOXECTBE;

5. SBnsArorcs nu AeWcTBUE, BBIIOIHIEMOE 0 GpopMysie a ° b = (a + b)*> GuHapHO# oneparuei
Ha MHOecTBe Q, U ecliu SABJIAIOTCSA, TO MoueMy?

6. SBnstorcss aM anreOpanyeckoi CHCTEMOM MHOMKECTBO YHCEN BHJIA OTHOCHUTENBHO: Q)
CJIO’KEHUS; 0) BBIYUTAHUS; B) YMHOXKEHHS?

7. SlBnsercs nu anreOpanvyeckoi CUCTEMONW MHOMKECTBO PaJHyCOB-BEKTOPOB, UCXOMASIIUX U3
Hayaja JIeKapTOBOW CHUCTEMBI KOOPJAWHAT W pACIONOXEHHBIX B TIEPBOM YETBEPTH
KOOpJMHATHOM IUIOCKOCTH, C OIepalueil: a) CII0KEHHWE BEKTOpOB; O) BBIYMTAHHE
BEKTOPOB?

8. Haiitn 3HaueHune Bolpaxenust 27, +7Z,,ecmu Z, =1+2i, Z, =3—1i .

9. Haiiti MOLYIIb KOMIUIEKCHOTO uncna Z = 1+4i.

_i\12
10. Berauciautse ( \/§i+1) .

Memoouueckue pekomeHOayuu no peuteHuro 3a0ad.

[TpucTynas K caMOCTOSITEIBHOMY PEIICHHIO 337a4, HEOOXOIUMO BHUMATEIHHO MPOYECTh
TEOPETUYCCKHII MaTepHall M0 COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BakHelIMe MOHATHS dTON
TEMbI: OWHapHas anreOpanyecKas OmNepalus, TPYIIONA, MOJIYrPyIna, MOHOHWI, TPYIIa,
abesieBa TIpymma, KOJBIO, TOJE, ACTUTCIM HYJIS B KOJbIE, XapaKTEPUCTHKA OIS,
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anreOpanveckass WU TPUTOHOMETpUYECKas (POpMBbI 3alMcH KOMIUIEKCHOTO 4wHcia, (opmyra
MyaBpa, nepBooOpa3HbIil KOPEHb U JIp. OTHU MOHATHS CIEAYeT BBIYUYUTh U Pa300paThCs B UX
cooTHomeHUsIX. [Ipu pemieHnu 3amad4  WCHOJB3YIOTCS  (OPMYIIBI, OOBSICHEHHE KOTOPBIX
IIPEJCTaBIEHO B TEME 3.

Tema 4. MHoroujienbl. Koib11o MHOT04/1€HOB OT OIHOM NepeMEeHHOil.
1. Haiitu MHOrOUNIEH 4-01 CTENEHH, UMEIOIIUMIA ABYKPATHBIA KOPEHb 2 U MPOCThIC KOPHU 1 U
-3.
2. HaiiTu ocTaToK OT JeNeHust MHOTouneHa f(x)=x*-2x’+4x?-6x+8 Ha muHeiHbIi MHOTOUICH
x-1.
3. HaiiTi 4acTHOE U OCTATOK OT JAeNeHUs MHOTOuNeHa f{x)=2x*-3x’+4x’-5x+6 Ha MHOTrOUIEH
g(x)=x2-3x+1.

4. Haittu 2f(x)-3g(x), rae f(x)=x>-5x+2 u g(x)=x+3x+1.

5. Haiinure 3Hayenue MHOrounena - 6a> — Sab +b? — (-3a> — Sab +b?) npu a =-2/3 , b=—3.

6. Tlpu xakom 3Hayenun a muorouned P(x) = x'°° + ax® +9 penurca ma x + 1?2

7. Tlpu xakux a u b MHorouneH P(x) = (a + b)x’ + abx®>+ 1 nemutcs Ha X% — 3x + 27

8. Tlpu xakmx a mHorouneH P(x) =ax’ + (1 —a)x* + (1 + a®x> + (1 — 3a)x —a® nenurtcs Ha
x—17?

9. JlokaxwuTe, 4TO MPU HEYETHOM m BbIpaxkeHue (x +y + z)" —x" —y" — 7" nenurcs Ha (x +

y+2 -3 -y -2

10. JIa muorownena P(x) =x*+ax> +bx* +cx + d u Q(x) =x*> +px + g UPUHUMAIOT
OTpUIATCIIbHBIC 3HAYCHUS HAa HEKOTOpOM WHTepBaie I ;ymHbl Oonee 2, a BHe [ —
HEOTPULATENIbHBI. JJOKaXKUTE, 4TO HAMAETCS Takas TOUYKa Xo, 4TO P(x0) < Q(x0).

Memoouueckue pekomenoayuu no peueHuro 3a0au.

[Tpuctynas kK caMOCTOSITEILHOMY PEIICHUIO 337a4, HeOOXOIMMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall II0 COOTBETCTBYIOIEMY BOIIPOCY T€MbI. BaskHelnne MOHATHUS 3TOU
TEMBbI: MHOTOYJICH, TEOPEMa O JEIEHHH C OCTAaTKOM, KOPEHb MHOrO4YIcHa, cxema I'opHepa,
teopema be3y, popmynbsl Buera u ap. OTH NMOHATUSA CleqyeT BBIYYUTh U pa3o0paThCcsi B MX
cooTHoweHUsiX. llpum pemeHnn 3amad  UCHOIB3YIOTCA (QOPMYINBI, OOBSICHEHHUE KOTOPBIX
IIPEICTABIICHO B TEME 4.

2 cemecTp
Tema S. J/InneiiHoe NPOCTPAHCTBO, THHEHHbIE OIIEPATOPbI

. Haiftu pa3mepHOCTb 1 6a31c TMHEHHOTO MOANPOCTPAHCTBA, HATSIHYTOI'O Ha CUCTEMY BEKTOPOB
a, =(1L1),a, =1.1,2),a, =(1,2,3)
2. Haiitu xoopauHatsl Bektopa x=(6,12) B 3a1anHOM Oasuce e,,e,, eciu e, =(2,1),e, =(3,2).

3. B Ga3zuce ¢,,¢,,e; 3-Xx MEpPHOTO JMHEWHOrO MPOCTPAHCTBA JIMHEWHOE MpeoOpa3oBaHUE ¢

3 21
3amaercst marpuried A=|1 5 3| Haittuae , eciu a= 2e, +e, —e;.
0 1 1

4. Haittu matpuiy mepexojga oT 0Oasmca e_l = (1,0,0),6_2 = (1,—1,0),; =(-1,1,-1) x Gasucy
e,'=(1,2,-1),e,'= (1,-1,0),¢,'= (10,0)

5. ITycTh V- IPOCTPAHCTBO, HATAHYTOE Ha CHCTEMY BEKTOPOB
a, =(10,0,-1),a, =(21,1,0),a, =(LLL1),a, =(1,2,3,4),a; =(0,1,2, 1) . [Ipu xakom 3Ha4eHnn A

MOJAIIPOCTPAHCTBOV UMEET pa3zMepHOCTh d=3.
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6. HaiitTu pazMepHOCTb CyMMBI H Pa3MEPHOCTb I1€PECEUECHHUS TOAIPOCTPAHCTBA L, , HATAHYTOI'O
Ha BEKTOPBI a, =(1,2,0,1),a, =(1,1,1,0) u L,, HATSIHYTOTO Ha BEKTOPBI
b, =(1,0,1,0),b, =(1,3,0,1)

7. Haiitu coOCTBeHHBIE 3HAYEHHS JIUHEHHOIO HpCO6p330BaHI/I$I, 3aJaHHOI'0 B HEKOTOPOM

-2 3
Oasuce marpuneil A = 5 1
8. JluneitHoe mpeoOpa3oBaHue 3aaH0 B HEKOTOPOM Oasuce MaTpuieii A = Lol Haiitu

COOCTBEHHBIH BEKTOP, €CIIM COOCTBEHHOE 3HayeHne A =-1.
9. OO0pasyer nu nuHEilHOe MOAIpPOCTpaHCcTBO MpocTpancTBa R4R4 MuoxectBo VV,

3aJIaHHOC 110 IIpaBUIIy:
V={(X1,X2,X3,X4):X1—-2X3=0};V={ (X1,X2,X3,X4): X3+ X4=1}.

10. Haiiti opToroHansHeli 6asuc noanpocTpancTsa L, 3aqanHoro cucteMoil ypaBHeHMI, 1

6asuc noanpocTpancrsa Lt
{ X1+ Xy + X3:%4 + x5 =0,
X1 — 2Xy + 2Xx3,.%4 — 2x5 = 0.

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipuctynas K caMOCTOSITEIbBHOMY pEIIEHUIO 3a/ady, HEO0OXOJAMMO BHUMATENIbHO
IPOYECTb TEOPETUYECKHH MaTepuaj IO COOTBETCTBYIOILEMY BONpoCy TeMbl. BaxkHeiimine
HOHATHUSL ATOM TEMBbI: JIMHEWHOE IPOCTPAHCTBO, MOJAINPOCTPAHCTBO, CyMMa M IIEpecedyeHHE
HOJANPOCTPAHCTB,  pPa3MEpPHOCTb W 0a3uc  JUHEHHOro  MPOCTPAHCTBA,  JIMHEIHOE
npeoOpa3oBaHue, MaTpUIla IMEePexo/ia, COOCTBEHHBIE BEKTOPHI U COOCTBEHHbIC 3HAYCHUS U JIP.
OTH NOHATHUS CIEAYeT BBIyUYUTb U Pa300paThCsl B UX cOoOTHoleHusX. llpu pemenun 3amau
UCHOJb3YIOTCS POPMYIIbI, 00BSCHEHNE KOTOPBIX MPEACTABICHO B TEME 5.

Tema 6. EBKINAOBBI NPOCTPAHCTBA, OPTOIOHAJbHbIE W  CHMMETPHYECKHE
npeodpa3oBaHusi.

1. OnpenenuTs OPTOrOHANBHBINA BeKTOp JUIst BekTopa (1,-2,2,-3).

2. [IpumMeHsis mpoliecc OPTOrOHANINU3ALUU OCTPOUTh OPTOTOHAIBHBIN 0a3uC MOANPOCTPAHCTBRA,
HaTSHYTOI'O Ha CUCTEMY BEKTOpoB a, = (2,1,3,-1), a, =(1,1,-6,0).

3. ITocTpouTs OPTOrOHANBHBIN R, 6a3KC COAEPKALIMI BEKTOP a=(1-1-1).

4. Haiitn Bextop, jmomonHstommii  cuctemy  a =(2/3,1/3,.2/3),b =(1/3,2/3,-2/3) 1o
OpPTOrOHAJILHOTO Oazuca.

5. Ilpm kakux 3HAYEHUSIX X HU Y BEKTOPHI a= (1/\/5,0,—1/ \/E) u b=(01/3,xy)
OPTOTOHOPMUPOBAHHBI?

6. Haiitu Hopmy y(x) = sinx + cosx

a) B npoctpanctee C[0,2m];

0) B mpocTtpanctse h [0,27].

7. Iloctpouts nmpumMep 6ECKOHEYHONH OPTOHOPMHUPOBAHHON CUCTEMBI B POCTPAHCTBE h[a,b].

8. JlaHbI BEKTOPBI €BKIIUI0BBIX POCTPAHCTBX = (é), y= (2) - DIIeMeHTHI TIpocTpancTBa R? co

CKaIIIPHBIM TIpousBeneHueM (X, y) = x1y; + X2V5.
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9. Jloka3aTb, YTO BEKTOPHOE NMPOCTPAHCTBO IMCTaHOBUTCS €BKJIMIOBBIM IIPOCTPAHCTBOM, €CIH
JUTA TIPOM3BOIBHBIX IBYX dJeMeHToB A = (a;) u B = (b;) nonoxuts (4, B) = Y%, Y7, a;jb;;.

10. IToka3zaTb, 4YTO /I IPOU3BOJBHOIO BEKTOPHOTO HOPMUPOBAHHOI'O ITPOCTPAHCTBA

o— < e
E={x v, 7 ..} CIpaBeJINBO HEPABEHCTBO = l=11| = |x=» "
Memoouueckue pekomenoayuu no peuteHuro 3a0ay.

IIpuctynas K CcaMOCTOSTEIIBHOMY pEIICHUIO 3a/ady, HEOOXOAMMO BHUMATENIbHO
IIPOYECTh TEOPETUUYECKHI MaTepual IO COOTBETCTBYIOLIEMY BOMNPOCY TeMbl. BakHelune
HOHSITHSI 3TOM TEMBI: €BKJIMJIOBA MPOCTPAHCTBO, CKAJISIPHOE MPOU3BEIECHUE, OPTOrOHAIBHBIN U
OPTOHOPMHPOBAHHBIN Oa3uUC, MPOLIECC OPTOTOHAIM3ALMU U ApP. DTH MOHATHUS CIEAYET BIYUHUTh
U pa3zo0parbcss B HMX COOTHOWICHWSX. [Ipu pemieHuH 3amad  HUCIOJB3YIOTCS  (POPMYIIH,
00BSICHEHUE KOTOPBIX MPEICTABICHO B TEME 6.

Tema 7. KBagpaTtuunbie popMbI 1 UX NIPUBeeHHE K IVIABHBIM 0CSAM

1. Ilpu xaKkux 3HaueHUsAX A, kBaaparuunas popma f =2x,x; +4xx; — Ax,” + 3)c32 —x°
MOJIOKHUTEIILHO OIpe/IesieHa.

2. CoCTaBUTh MaTPHILy KBAIPATUUHON GOPMBI . f = 2x, X, — 4x, X, + X; +3x;

3. Haiftu paHr KBagpaTtHaHoil GopMbl f = Xx; +4x,x, +3x; +8x,x; +10x,x;, +7x; .

4. TlpuBecTH K KAHOHUYECKOMY BHJY KBaAPAaTHUIHYIO GOpMy f = x7 —6x,x, — X, .

5. Haiitu nuHeiiHOe mpeoGpa3oBaHMe, NPUBOJAIICE KBAAPATHUHYIO GOpMY f = XX, —X. K
HOPMAILHOMY BUIY f = Y, — Vi — V3

6. Jlana xBampaTHuHas Qopma f =-—x] — X +x;. ONpEICINTh NOIOKUTEIBHBIA K
OTpULATENIbHBIN UHIEKCHI HHEPIINH, a TAK)KE CUTHATYPY 3TOH (OPMBIL.

7. [IpHBeCTH KBAAPATHUHYIO (GOPMY K TIIABHBIM 0CsM f = 3x] +4x2 +5x; +4x,x, —4x,X; .

8. CocraBuTh MaTpully KBaapaTuuHoW (opmbl 3x2 — 10xy + 8y2 M HailTu ee COOCTBEHHbIE
qucia.

9. Yka3atb nmpeobpa3zoBaHue KOOPAMHAT, IPUBOJIAILEE KBAJAPATUUHYIO (HOopMYy

8x2— 12xy + 12y kK KaHOHWYECKOMY BUAY/

10. ITpuBecTH K KAHOHMYECKOMY BTy KBaJIpaTUIHYIO popmy Sx2 — 12xy.

Memoouueckue pexomenoayuu no peuwteHuro 3a0ad.

[Ipuctynas K CaMOCTOSTEIBHOMY pELIEHHIO 3ajad, HEeOOXOJUMO BHHMMATEIIBHO
IIPOYECTh TEOPETUUYECKHIM MaTepual IO COOTBETCTBYIOLIEMY BONIPOCY TeMbl. BakHelmune
HOHATHS ATOM TeMbl: KBaJpaTHUyHasi popMa, HOPMaJIbHBIA U KAHOHWYECKUH BUJ KBAJAPaTUYHON
(GOpMBbI, TOJOXKUTENbHBI W OTpULIATENbHBIM MHIEKCH MHepuuu, Kpurepuit CuiabBectpa,
HOJIOKHUTEIBHO-ONPE/IeNICHHAs KBaApaTuyHast popMa U Ap. OTHU MOHATHS CIEeyeT BBIyUUTh U
pa3o0paTbcsi B X cooTHomeHusx. [Ipu pemennu 3aiad ucnonb3yrorcs GopMyIbl, 00ObsICHEHUE
KOTOPBIX IIPEICTABJIECHO B TEME 7.

Tema 8. Teopusi rpynn, KOHe4YHO MOPOKICHHbIE a0esIeBbI IPYIIIbI.

123456
S S6 .
231645

1. Haiitn mopsaok 3;meMeHTa a =

2. Haiitu oOpa3yromuii 31eMeHT B UKIMYECKOU Tpymme <d> .
8
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o o o 1 2 3 4 5 o
3. Haiitn noarpynny HUMKINYECKOW IPYMIIbI (a) =¢a ,a .,a ,a ,a ,d (, IoOpoXICHHOU
6

JIIEMEHTOM @°.

4. HalTH UMKIMYECKY0 MHOArPYyHIny CUMMETPHUYECKON Tpynmbl Ss, HOPOXKIACHHON

1 2 3 45
5 432 1)
5. Ilycts H — moarpynna rpymmnst G, ‘ G ‘ =12, ‘ H ‘ =4 . Haiitu unaekc noarpynims! H B

3JIEMCHTOM d =

rpymre G.

6. B HEKOTOpOM MHOXECTBE  BBEJEHA OINEpaIys *, KOTopass 10  KaXIbIM  JIBYM
3JIEMEHTaM @ U b 3TOTO MHOKECTBA BBIYUCIISIECT HEKOTOPBIN JJIEMEHT a*b 3TOT0 MHOXKECTBA.
H3BecTHO, 9TO:!

1°. Jlnst moObIX TPEX 3JEMEHTOB a, b U ¢ BBIIOTHSETCS a*(b*c) = b*(c*a).
2°. Ecimu a*b = a*c, T0 b = .
3°. Ecau a*c = b*c, T0 a = b.

7. JlokaxuTe, 4TO OMEpalus *: a) KOMMYTaTHBHA, TO €CTh AJIs JIOOBIX JIEMEHTOB a U b BEpHO
PaBEHCTBO a*b = b*a; 0) accouuMaTUBHA, TO €CThb Ul JIIOOBIX 3JIEMEHTOB d, b U ¢ BEPHO
paBeHCTBO (a*b)*c = a*(b*c).

8. Haiitu (akTop-rpynmsl QI IMTUBHON TPYIIIBI IENBIX YUCEI IO MOATPYIIE YHUCEeN, KPAaTHBIX
JTAaHHOMY HATypaJbHOMY YHCIY A

9. BBISICHUTBH, KaKyl0 anreOpandeckyro CTPYKTypy oOpa3yeT MHOXKECTBO IOJCTaHOBOK 1-OU
CTETNEHH OTHOCUTEIHHO YMHOKEHHS.

10. Beisicuutb, 00pa3yer Ju rpyIny HeBbIPOKACHHbBIE MATPHUIIBI TOPSIKA 1 C ACHCTBUTEIbHBIMU
9JIEMEHTAMHU OTHOCHTEIILHO YMHOXKCHHUS.

Memoouueckue pexomenoayuu no peuweruro 3a0au.

[Tpuctymnas Kk caMOCTOSATETFHOMY PELICHHIO 33]a4, HEOOXOMMO BHHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepHall 0 COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BakHele moHATHS STON
TEMBI: [HKIWYECKas TPYyMNa, TOPSIOK TPYMIbBI, OO0pa3yIoImMid >JIEeMEHT, (aKTOp-rpyria,
teopembl Jlarpamwka u Konu u ap. OTH NOHATHS CliefAyeT BBIYYUTb M pa3oOparbcs B MX
cooTHomeHUsX. [Ipu pemieHnH 3ama4  HCHOJB3YIOTCS  (OPMYIBI, OOBSICHEHHE KOTOPBIX
Hpe/ICTaBICHO B TeMe 8.

3 cemecTp
Tema 9. JIuneiinble aaredpbl, ajredpa JUHeHHBIX ONePaTOPOB, MaTPULA JIMHEIHOIO
omeparopa.

2 1
1. Ecim yuHelHbIE onepaTtopbl (0 WYY/ 3ajaHbl COOTBETCTBEHHO MaTpPUIIAMH 0 1 51
0 2
1 3

2. BpuucauTe pa3MEpHOCTh IPOCTPAHCTBA JIMHEHHBIX ONEPATOPOB, NEHWCTBYIOIIUX B 3-

, TO HAWTH MaTpuUIy orepaTopa P/ .

MEPHOM MPOCTPAHCTRBE.
3. Haiitu coOCTBEHHOE 3HAYCHHE OmepaTropa IMOBOPOTa TUIOCKOCTH BEKTOPOB HA YIojl

72k +1)keZ.

4. llpuBectu Marpuily A TUHEHHOro omeparopa K JAMArOHAJILHOMY BHUIY U HallTh
COOTBETCTBYIOIIHI O6a3ucC, eciin
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5. Jlunetlinbiii oneparop 4 3a1aH B HEKOTOPOM 0a3uce MaTpuIleit

Haiitu coOCTBeHHBIE uMClIa M COOCTBEHHBIE BEKTOphI omeparopa A — omeparopa,
o0paTHOTO K 4.

6. Jloka3aTh, 4TO e€ciau oneparop A BBIPOXKIEH, TO JK00€ MOAIPOCTPAHCTBO, COAEpIKAIlEe
ero obpas, OyJeT HHBapUAaHTHO OTHOCUTENLHO oreparopa A.

7. Jloka3aTb, 4TO €CIIH ONEPaTOp A HEBBIPOKIAEH, TO A U A~ ! UMEIOT OJHM U Te ke
WHBAPUAHTHBIE TIOANPOCTPAHCTBA.

8. HaiiTu Bce JMHEHHBIE NOANPOCTPAHCTBA IPOCTPAHCTBA MHOIOWIEHOB OT OJHOTO
HEM3BECTHOTO CTENEHM <7 C BEIIECTBEHHbBIMU KOI(PUIMEHTAMH, WHBapUAHTHbIE
OTHOCHTEJIBHO MTPE0Opa30BaHUs (Q, IEPEBOASIIETO JFOO0H MHOTOWICH B €0 MMPOU3BOIHYIO.

9. Ilycts omepaTopsl A UB mNepecTaHOBOYHBI; J0Ka3aTh, 4yTO 00pa3 M sIpo oleparopa
‘B MHBapUaHTHBI OTHOCUTENBHO oreparopa A.

10. Haiitu coOcTBeHHBIE 3HAYeHHWsI W COOCTBEHHBIE BEKTOPHI JIMHEWHBIX IPEOOpa3OBaHMIA,

0 1 0
3a/IaHHBIX B HEKOTOpOM Oa3uce matpuueii [ —4 4 0
-2 1 2

Memoouueckue pexomenoayuu no peuwtenuro 3a0adu.

[Ipuctynas K CaMOCTOATEIBHOMY pELIEHHIO 3ajad, HEOOXOJUMO BHHMMATEIIBHO
IIPOYECTh TEOPETUYECKHIM MaTepual IO COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHelne
NOHATHUSL JTOW TEMBI: JIMHEHHBIE OINEpPaTopbl M ONEpalud HaJ HHUMH, BBIPOKICHHBIE H
HEBBIPOXKJICHHBIE ONEpaTOphbl, JUHEHHBIE anredpbl, U30MOpPHU3M anredp, HWHBAPUAHTHBIE
HOJNPOCTPAHCTBA, COOCTBEHHBIE 3HAYCHMSI M COOCTBEHHBIE BEKTOPBHI M JIp. OTH MOHATHS
CJIelyeT BBIYUYUTh U pa3o0paTbcs B MX COOTHOLIEHUsX. [Ipu pemieHun 3aaad HCHOIB3YHOTCS
(bopMyIibl, 00BSICHEHNE KOTOPBIX MTPECTaBIEHO B TeMe 9.

Tema 10. Hukanyeckoe moAnpocTPaHCTBO. XapaKTEePUCTHYECKHI MHOTOYIeH JIMHEHHOT 0
oneparopa.KopHeBble BeKTOPbI, HWIbIIOTEHTHbIE ONEPATOPBHI

1. Haiitu wmarpuny omneparopa f((p) , e f (t)z 3t> =2t +5, 3amaHHOrO Marpuueii
1 -2
2 -4

2. HaiiTn MMHUMANBHBIA aHHYIATOP f, (t) BEKTOpae;, €CIIM JIMHEWHBIM omeparop (P B

1 00
Oasuce e,,e,,e, 3aman Marpumeid | 1 2 1
-1 0 1

3. HaiiTm XapakTepuCTHYECKHII MHOIOWIEH ONEpAaTopa MOBOPOTAa BEKTOPOB IJIOCKOCTH HA
yron & .
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10.

1 0 0
JluneiiHoe mpeoOpazoBaHue ¢ B 0asuce eq, e,, e 3a1ano marpuued | 1 2 1 |. Haiitu
-1 0 1
MHHHAMAJIbHBIH MHOTOWIEH ¢ (t) 9TOro nmpeodpasoBaHusI.
1 0 0
IIpoBeputs TeopeMy ['amuiibrona — Komm st matpuner | 1 2 1
-1 0 1
4 -2 2
Jlunelinbiii onepatop A B 0azuce eq,e,,e33anan marpuiei | —5 7 —5 |. Haiitu
-6 6 —4

MHUHUMAIIBHBIH MHOTOWIEH g () 3TOro oneparopa.

Jloka3zaTk, uTo: a) 06pa3 @L u 6) NoNHbIH Ipoobpa3 @~ L NMHEHHOro HOANPOCTPAHCTBA
L, WHBapuUaHTHOTO OTHOCHTEIBHO JIMHEHHOTO MpeoOpa3oBaHus ¢, caMu OyayT
WHBAPHAHTHBI OTHOCUTEIBHO (.

Haiitn coOcTBeHHbIE 3HAUYCHHS M COOCTBEHHBIE BEKTOPHI JMHEHHOTO HpeoOpa3oBaHMUS,
SBJISIFOLIETOCS.  TU(PPEPECHIUPOBAHUEM MHOTOWICHOB CTEHNCHW < M C BELICCTBCHHBIMU
K03 (ppHUIHEeHTaMH.

Joka3zatb, yto omnepatopsl A u A — AE, rae A — moboe YuCIo, UMEIOT OJHU U TE XKe
WHBAapHaHTHBIE TIOANPOCTPAHCTBA.

JIoKa3aTh, 4TO €Ciu onepaTop A HEBBIPOKIEH, TO A U A~ ' UMEIT OIHH U Te ke
WHBAapHaHTHBIE TIOANPOCTPAHCTBA.

Memoouueckue pekomenoayuu no peweHuro 3a0au.
[Tpuctymnas kK caMOCTOSITEILHOMY PEIICHUIO 337a4, HeOOXOIMMO BHUMATEIBHO MPOYECTh

TEOPETUUECKHI MaTepHall 0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BaskHelIie MOHATHS 3TOM
TEMbI: [HUKJIMYECKOE TOANPOCTPAHCTBO M AaHHYJIATOPHl BEKTOPA, XapaKTePUCTHUUECKHUI
MHOTOYJIEH M MaTpulla JIMHEWHOTo omeparopa, Teopema [amunbrona-Komu, kopHeBble
BEKTOpPHI U KOPHEBBIE MOAMPOCTPAHCTBA, HUJIBIIOTEHTHBIC OMEPATOPHI M JP. OTH TMOHATUA
CIeIyeT BBIYUYUTh U Pa300paTbcs B MX COOTHOLIEHUsX. [Ipu pemieHun 3aaad HCMOIB3YIOTCS
(dhopMyIibl, 00BSICHEHNE KOTOPBIX MpecTaBieHo B Teme 10.

Tema 11. IloimHOMHUAILHBIE MATPHIIBI.

1. IlpuBectu A- matpuny A =

A+2 1
0 A+2

K KaHOHUYCCKOMY BHUY.

2. 3amucaTh KOPAAHOBY KJIETKY 3-TO MOPSIIKA, OTHOCSIIYIOCS K YUCTy 3

3.

Haiitu xopmaHoBYy HOpMalibHYIO (GopMy MaTpullblA, ecliu KaHOHWYECKUHA BH]
I 0 0

xapakrepuctiudeckoit Mmatpuipl A —AE umeer Bug |0 A -1 0

4. TlpuBecTH K KaHOHHYECKOMY BUIY A — Marpuiy A(1) = (

0 0 -1

A2 -1 A+1 )
A+1 22+20+1)

0 1 0
5. IlpuBectu MaTpuiy A K )kopraHoBoil HopMaiabHOU popmed = | —4 4 0
-2 1 2

6. Hamucars xopmanoBy ¢opmy A; marpuubl A, €CilM JaHbl WHBAPMAHTHBIE MHOKHUTEIH
E;(D)(i =1,2,...,n) ee xapakTepucTu4aeckoi Marpuiisl A — AE:

Ey() = E;(D) = LEs(D) =E,(D) =4-1, E@)=E@)=Q-1DA-2).
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0 1 0
7.Haiitu s)xopnanoBy ¢dopmy matpunsl [ —4 4 0

-2 1 2
8. Jlokasats, uto eciu B E,, paBenctBo (a,x) = (b, x) cnpaBemauBo Vx € E,, T0 a = b.

9. Haiitu pa3MepHOCTh TOIIPOCTPAHCTBA, OOPA30BAHHOTO BEKTOPAMH X, JUISI KOTOPBIX
(a,x) = 0, roe a — GpuUKCUPOBaHHBIA BEKTOP IpocTpaHcTsa E.
10. loxa3arb, 4TO B yHUTAPHOM IIPOCTPAHCTBE BBIMOJIHACTCS HEPABEHCTBO TPEYTOJIbHUKA

lx +y| < x| + [y].

Memoouueckue pexomeHoayuu no peuteHuro 3a0ad.

[Ipuctynas K CaMOCTOATEIbHOMY pELIEHHIO 3aJad, HEOOXOJUMO BHHMMATEIIBHO
IIPOYECTh TEOPETUYECKMM MaTepual IO COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHeliue
IOHATHS OJTOW TEMBI: IIOJIMHOMHMAJIBHBIE MAaTPHULIBI M HX CBOWCTBA, JKOPJAHOBA KIIETKA,
YKOPJIaHOBAa HOpMasibHasi (JOpPMa MaTPUILIbI JIMHEHHOTO OMepaTropa U JIp. JTH MOHATHUS CIETyeT
BBIYYUTh M pa3o0paTbcs B UX COOTHOLICHMAX. lIpu pelieHnu 3a1ad UCHONB3YIOTCS (POPMYJIB,
00BSCHEHHE KOTOPBIX MpeJICTaBIeHo B Teme 11.

Tema 12. ConpsizkeHHBII OnIepaTop, YHUTAPHbIE H OPTOrOHAJIbHbIE ONIEPATOPbI.
1. Haittu mmuny Bektopa x=(-3,2i), eciu B yHHTapHOM IpoctpaHcTBe C2 cKalspHOe

npoms3BefieHHe  BeKTOopoB  x=(,,a,) u y=(f,,f,) ONpeeieHo paBEHCTBOM
(x,y= 2051:81 + azﬂz) .

2. HaiiTu B yHUTapHOM IPOCTPAHCTBE 3 JUIUHY ‘x‘ BEKTOpa X = ()C1 2 Xy, x3) .

3. OmnpenenuTs HOPMHUPYIOIMIMM  MHOXHTEIb  BEKTOpa a=(l,i,1+i) YHUTApPHOTO

npocrpanctsa C° .

4. HaiiTu MaTpuIlly CONpPSHKEHHOTO oIeparopa ¢*, €CII (P - OIepaTop MOBOPOTAa BEKTOPOB
IUIOCKOCTH Ha Yrol 18()°.

5. Haiitu ckanspHoe npousBeneHue (Ax, Ax) mis ar000ro BeKTopa X, Te A - YHUTApHBIH
oneparop.

6. Ilpumensiss  mporecc  OPTOrOHAIM3AIMH,  TOCTPOUTH  OPTOTOHAIBHBIM  Oasuc
HOMPOCTPAHCTBA, HATAHYTOTO Ha cucTeMy Bektopos (1,2,2,—1),(1,1,-5,3),(3,2,8, =7).

7. JlokazaTh, 4TO B YHUTApHOM MPOCTPAHCTBE cripaBeinBa Teopema [ludaropa: ecou x,y —
opToroHansHEL, TO |x + y|? = |x|% + |y|?.

8. HailiTu OopTOroHaJIbHYIO MPOEKIMIO0 Y U OPTOTOHAIBHYIO COCTaBIAIONIYI0 Z BEKTOpa X Ha
JAuHeWHoe moxanpocTpaHcTBO L ecim  x = (4,—1,—3,4). L HarTAIHyTO Ha BEKTOPBI
a; = (1,1,1,1),a, = (1,2,2,—-1), a3 = (1,0,0,3).

9. Kak BBIIJISIIUT M 4eMy paBeH ompeaeiutens I'pamma G(xq, Xy, ...,X,), €CIH CHCTEMA
BEKTOPOB X1, X3, ..., X, — OPTOTOHAJIbHA;

10. Halith wMaTpuily JIMHEHHOro omeparopa ¢, CONPSHKEHHOTO OIepaTtopy ¢ B
OPTOHOPMHUPOBAHHOM Oaszuce eq,€ez,63, eciu Q@ MEPEBOAUT  BEKTOPHI
a, =(0,0,1),a, = (0,1,1),a; = (1,1,1)

B BekTopel by = (1,2,1),b, = (3,2,1),b5 = (7,—1,4).

Memoouueckue pekomeHoayuu no peuteHuro 3a0ady.

[Ipuctynas K CcaMOCTOSITEIbBHOMY pEIIEHUI0 3a/ady, HEOOXOAMMO BHUMATENbHO
IIPOYECTh TEOPETUYECKHM MaTepual IO COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHeliue
MOHATHUS 3TOW TEMBI: YHUTApPHbIE IPOCTPAHCTBA U MX CBOMCTBA, OPTOTOHAIBHBIE U YHUTAPHBIE
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MAaTpUIIbl, COMPSKEHHbIA, HOPMaJIbHBIN, YHUTAPHBIA, OPTOrOHAJIBHBIA CAMOCOMPSHKEHHBIA M
CUMMETPHUYECKHE OMepaTopbl M Jp. DTU TOHATHS CJeIyeT BBIYYUTh M pa3o0parbcsi B HUX
cooTHoweHusiX. llpum pemeHnn 3amay  UCHOIB3YIOTCA (QOPMYINbI, OOBSICHEHHE KOTOPBIX
MIpeJICTaBJICHO B Teme 12.

Tema 13. AppuHHBIC NIPOCTPAHCTBA, IVIOCKOCTH B appuHHOM npocTpaHcTBe. TeH3opsbl.

1. Yemy paBHa pa3MepHOCTH IJIOCKOCTU B 7 — MEPHOM ah(pUHHOM IPOCTPAHCTBE, COCTOSIIEM
W3 OJTHOM TOYKH.
2. Tlyctb A — Ttensopa tuma (p,q), y koroporo p # 0u q # 0. Haiiti TeH30p, KOTOpBIiA
II0JIy4aeTCs B pe3yjibTaTe CBEPThIBAHUS TEH30pa A.
3. Kakoro Tuna siBiisieTcst METpUYECKUM TEH30D gij .
4. 3anucatp MaTpuIly npeoOpa3oBaHus AjlIpy IOBOPOTE HA YTOd ¢

a) Bokpyr ocu OX;

0) Bokpyr ocu Oy;

B) BOKpyT ocu Oz.
3anucarb MaTpUIly 0OpaTHOTO IpeoOpa3oBaHUsL.
5. Jlokaszatpb, 4TO MpHU MOBOPOTAX JAEKAPTOBOW CHUCTEMBI KOOPIMWHAT OMPEASIUTEh MATPHIIbI
IOBOpOTa paBeH +1.
6. Iloka3zaTrb, YTO EIWHCTBEHHBIM “M3O0TPONHBIM~ BEKTOPOM (KOMIIOHEHTHI KOTOPOTO
OJIMHAKOBBI BO BCEX CUCTEMaxX KOOPJMHAT) SBJIAETCS HYJIEBOU BEKTOP.
7. Joka3zath, uTo cymMMa a-A;+ B+Bjipeacrapiser co00i KOMIIOHEHTHI TEH30pa BTOPOTO paHTa,
€CJIM U3BECTHO, UTO A;j uBjj — TEH30pBI BTOPOT'O PaHra, a a v § — CKaJsphl.
8. ansl Tpu BekTopa A;, Bj, Ck. [locTpouTs 3aBHUCSIINE OT HUX

a) NHBAPUAHTBHI;

0) Tensop II-ro panra;
B) cuMMeTpu4HbIi TeH3op I1I-ro panra.
9. B HekoTopom 0a3uce u3BecTHHI 1Ba Bektopa A = {1,2, -1} u B = {3, 2, 4}. I3 KOMIIOHEHT

9THX BEKTOPOB MOCTPOUTHh CUMMETPUYHBIN 1 aHTUCUMMETPUYHBIN TEH30pbl BTOPOI'O PaHIa.
10. TToka3aTh B 00lIEM BHUJE, YTO CBEPTKA CUMMETPHUYHOIO U AHTUCUMMETPUUYHOTO TEH30pPOB
paBHa HYJIO.

Memoouueckue pexomenoayuu no peuwteHuro 3a0adu.

[Ipuctynas K CaMOCTOSTEIBHOMY pELIEHHIO 3ajad, HEeOOXOJUMO BHHMMATEIIBHO
IIPOYECTh TEOPETUYECKHIM MaTepual IO COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHelmne
HOHATHUS 3TOW TeMbl: aQ(pUHHBIE MPOCTPAHCTBA U CHCTEMbI KOOPAUHAT, TEH30Pbl U ONEpaLlUH
HaJ HUMH, CBEpPTKa, ciel M Jp. OTHU NOHATUS CIEAYeT BBIYYUTb U pa3o0paThCsi B UX
cooTHomeHusX. [Ipu pemieHun 3a7a4  HCHOJB3YIOTCS  (OPMYJbl, OOBSICHEHHE KOTOPBIX
IpeJCTaBIeHo B Teme 13.

Kpumepuu ¢opmuposanua ouenok no 3a0anuam Ona camocmoamenbHoll padomol
cmyoenma (munogwie 3a0a4u):

«omauunoy (3 Oamnma) - oOydarouuiics Mokaszan TJIyOOKHE 3HAHUS Marepuana Mo
MIOCTAaBJICHHBIM BOIPOCAaM, TPAaMOTHO M JIOTUYHO ero wusziaraetT. CBOOOTHO WCIIONB3yeT
HEoOXouMbIe (POPMYJIBI TIPH PELICHUH 3a/1ay;

«xopowoy (2 6amna) - oOydJaromUHCs TBEPIO 3HAET MaTepuall, TPaMOTHO €ro M3JIaraer,
HO JIOITYCKAeT HeTOYHOCTH B MPOILIECCE PEeIIeHHs 3a71ay;

«yooenemeopumenvroy (1 6amt) - 0OyJaronuiicss UMEET 3HaHWsI OCHOBHOTO MarepHasia
[0 TIOCTaBJIEHHBIM BOIIPOCAaM, HO HE YCBOMJI €ro JeTaliei, OMyCKaeT OT/AENbHbIE HETOYHOCTH
NIPY PEIICHNH 3a/1ay;

«neyoosiemgopumensroy (0 6aIoB) — o0yJaromuics JoMycKaeT rpyobie OMOKA B OTBETE
Ha MOCTABJICHHBIE BONPOCHI U TPH PEIIICHUH 3a/1ad.
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5.2. Ouenounvie mamepuanvt 01 pyoexHcHo20 KOHMPOJA.

PyOexHbII KOHTPOJIb OCYILIECTBIISICTCS 10 O0JIee HIIM MEHEE CaMOCTOSTENIbHBIM pa3JiesiaM —
y4eOHBIM MOAYJISIM Kypca W TPOBOAUTCS TO OKOHYAHWM H3YYEHHUS Marephaja MOAYNS B
3apaHee YCTaHOBJICHHOE BpeMs. PyOexHbIi KOHTPOJb MPOBOAUTCS C LENBIO ONpPEICIICHHS
Ka4yecTBa YCBOCHHUs MaTepHala yueOHOro MOAYJs B IeJIoM. B TeueHune cemecTpa mpoBOIUTCS
TPH TAaKUX KOHTPOJIBHBIX MEPOTIPHUATHS MO IPpaduKy.

B kauectBe hopM pyOeKHOT0 KOHTPOIISI MOKHO HCIIOJIB30BaTh TECTHPOBAHUE (TMCHMEHHOE
WIA KOMIIBIOTEPHOE), MPOBEIEHHE KOJUIOKBUYMAa WM KOHTPOJBHBIX paboT. Ha pyOexHble
KOHTPOJIbHBIE MEPONPUATHS PEKOMEHAYETCs BBIHOCUTH BECh MPOTPaMMHBIA Marepuan (Bce
pazJiesbl) MO IUCHIUILIUHE.

KontpoabsHasi padora. KonrponbHas pabora — nucbMeHHasi pabota He00IbIIOro o0bema,
NPE/IOIararInas MPOBEPKY 3HAHWHM 3aJaHHOTO K HW3YYCHHIO MaTepualia M HaBBIKOB €rO
NPaKTUYECKOTO TpHUMEHeHHs. [IpoBOAMTCS TpU pa3a B TEYCHHE H3YYCHHUS TUCIUILIHHBI
(cemecTp) B yachl ayTuTOpHO# padoThl. He MeHee yem 3a 1 Hemenro 10 KOHTPOJIbHOW paboTHI,
IperoJiaBaTelb TOJHKEH OMPEICSNIUTh CTYJICHTaM MCXOHBIC TAaHHBIC JUIS TIOJrOTOBKH: Ha3BaTh
pasgensl (TEMbI, BOMIPOCHI), MO KOTOPBIM OyIyT KOHTPOJIBHBIC 33/JaHUsl, TEOPETUYECKUE
WCTOYHUKH JJIS TIOATOTOBKH.

KontponbpHble pabOTBl MOTYT COCTOSITH M3 OJHOTO WM HECKOIBKUX 3aJaHHi
NPAaKTUYECKOTO M TEOPETHUYECKOro cojepkaHus. [Ipu BBHINMOJHEHHMH KOHTPOJIBHOH pPabOTHI
MOJIb30BAThCS  KOHCIICKTAMM  JICKIIMH, Yy4CeOHUWKaMHU, 3aJauHUKaMH HE  Pa3pelieHO.
JUTMTEeTbHOCTh PEIIeHUs] KOHTPOJIBHBIX 3a/IaHHi cocTaBisieT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 0711 KOHMPOJbHOU pPAdOMbL: KOHMPOIUPYEMblEe
komnemenyuu YK-3, OIIK-3.
Tunoegvie sapuanmul KORMPOIALHLIX PAOOM:

Bapuanm 1
1. JlaHbBI MaTpHLIBL:
2 =3 0
1 -2 = 1 5 1 =1
B= .
A=|0 1 2 -1 1 1 0
2 o 2 1 2 1 -1

Haiitm Marpuny C=5-4y BBISICHUTB, SIBIISIIOTCA JIM CTpoKW Martpuiel C  JHHEHHO
3aBUCHMBIMU.
2. MeTooM 00paTHOM MaTpHIIbl PELIUTh CUCTEMY YPaBHEHMIA:

n o+ ox + x; = 3

3. Metonom I'aycca pemiuTh CUCTEMY YpaBHEHUI:

n + 2x, - 4xn - x, = &
2x + 5x - 1Mz - 4x, = 5,
- x + 3x + 3z, = 15

n + x - x + 2x, = Zl

Haiitu oHO 13 ee Oa3UCHBIX PEIICHHIA.
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L= +3xF + 2xx, —4x, x5, +4x,7,
4. 3anucarh KBaJpaTUIHYIO (HOpMy B MaTPUYHOM BHJE.
[IpuBecTu ee K KAHOHUYECKOMY BHUY.

5. Onpenenutb 4eTHOCTH IEpecTaHoBku: 1, 3, 8, 6, 2, 4, 7.5.

Bapuanm 2
3 -1 2
1. Haiitu o6patnyio must Mmatpunsl A=| 5 1 =2
8 -3 6
02 -3 0
2. BpuMCcIUTE OPEACIUTEND 400 _1.
1 0 0 5
0 6 -3 0

3. Kakyio anreOpamveckyro CTPYKTypy oOOpa3yeT MHOXECTBO YETHBIX  YHCEl
OTHOCHUTEJILHO OTlepaluu ciaoxxenus (22,+)?

1-i \12
4. BbBIYACIUTE ( - ) .
V3i+1

5. Haiit matpuily nepexoja ot Oasuca e_l = (1,0,0),5 = (1,—1,0),; =(-1,1,-1) x Gasucy
e,'=(1,2,-1),e,'= (1,-10),e,'= (10,0)

Bapuanm 3

1. Ilycts omeparopsl A U B mepecTaHOBOYHBI; J10Ka3aTh, YTO 00pa3 M AJpo oleparopa
B uHBapuaHTHBI OTHOCUTEIILHO OIleparopa A.

2. SBnsercs nm omnepatop A mpocTpaHcTBa M, MHOIOWIEHOB CTENEHH <N
JIEHCTBUTEIILHON NIEPEMEHHOM ¢ TMHEHHBIM, €CIIN

Af () = tf (1), rae f(t) € M.

3. Jloka3zaTh, 4TO BCSKMH JMHEWHBI oneparop, MACUCTBYIOUMI B OJHOMEPHOM
IPOCTPAHCTBE, CBOJAUTCA K YMHOKEHHIO BCEX BEKTOPOB Ha (DMKCHUPOBAHHOE YUCIIO (1S
JTAHHOTO OTIEPaTOpa).

4. Tlycte mnpeobpasoBanue ¢ B Oasuce aq = (1,2),a, = (2,3) wumeer Marpuiry

3 5 B B 4 6
( 4 3).I'Ipeo6pa3013aHI/Ie Y B 6asuce by = (3,1),b, = (4,2) umeeT MaTpHIly ( 6 9).

Haiiti matpuity npeobpazoBanus ¢ + 1y B 6aszuce by, b,.
5. Jlokazath, 4TO CymMMa M TIEpPECCUCHHME MOANPOCTPAHCTB L, W L,, WMHBapHaHTHBIX
OTHOCHUTEJBHO orepaTopa A, Tak ke MHBapUAHTHBI OTHOCHTENILHO oreparopa A.

Bapuanm 4
1. Hailitm Bce nuHEHHBIE NOIIPOCTPAHCTBA IPOCTPAHCTBA MHOTOYJIEHOB OT OJHOTO
HEM3BECTHOTO CTENEHM < 7N C BELIECTBEHHBIMU KOX(PPHUIHMEHTaAMU, HNHBapHUAHTHBIC
OTHOCHUTENIbHO TIpeoOpa3oBaHUsl (9, MEpPEeBOJAIIEr0 J00W MHOroO4jIeH B €ro
IIPOU3BOHYIO.
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0 0 1
2. Jluneiinelii omepatop A B 0asuce eq,e,,e; 3amaH marpuued (1 2 1 ). Haitu
1 0 -1
MHUHUMAJIBHBIH MHOTOWIEH g () 3TOro oneparopa.
3. IlycTtbx — KOpHEBOH BEKTOp omeparopa A, OTHOCSIIUHUCS K COOCTBEHHOMY 3HAYCHHIO
A; v umerormii Beicoty h > 0. Jlokaszats, 4ro Bektop (A — A;E)x umeer BICOTY h —
1.
4. Haiitn coOCTBeHHBIC 3HAYECHHUSI U KOPHEBBIE MOANPOCTPAHCTBA JIMHEHHOTO OIeparopa,
3aJJaHHOTO B HEKOTOPOM 0azuce MaTpuLen

3 3 0 3
-1 0 1 2
A‘0323

1 2 -1 0

5. I[OKaBaTB, YTO JIMHEMHOE npeo6pa3OBaHHe KOMIIJICKCHOT'O IIPOCTpaHCTBa TOoraa M
TOJIBKO TOrga MMECT AUAroHaJIbHYIHO MaTpully B HCKOTOPOM 6a3nce, Koraa BCE €ro
KOPHEBLIC BCKTOPLI ABJISAIOTCA COOCTBEHHBLIMU BCKTOpaMH.

Bapuanm 5
1. TlpuBectu A — marpuily K HOpMAJIbHON TUaroHalbHON (popme MmyTeMm 3lieMEeHTapHbBIX
A+1 22+1 A2
npeobpazoBanmii [ 31 312 -1 A%2+21 |
A-1 22-1 A

2. Hanucats xopnanoBy Gpopmy A; mMatpuiibl A, €U JaHbl HHBAPUAHTHBIE MHOXKUTEIH
E;(A)(i = 1,2, ...,n) ee xapaktepuctuyeckoi Mmarpuibl A — AE, ecmu E; (1) = E,(1) =
EsAD) =1, ELQ) =2+ 1L,E(A) =A+ 1%L EQ) =+ 1)@ -5).

3. BBecTu cKalsIpHOE MPOU3BEAECHHUE B IPOCTPAHCTBE R[X],, MHOTOYWICHOB CTENCHH < N C
JNENUCTBUTENBHBIMU KO3 (DULIMEHTAMU.

4. Ilpumensis  mporecc  OpPTOTOHAJIW3AIMHM, TOCTPOUTH  OPTOTOHAIBHBIN  0Oa3uc
MOAMPOCTPAHCTBA, HATSHYTOTO Ha CUCTEMY BEKTOPOB
(1,2,2,-1),(1,1,-5,3),(3,2,8,—7).

5. Jloka3atb, 4TO BEKTOPHI X, Y YHUTAPHOTO MPOCTPAHCTBA OPTOTOHAIBHBI TOT/IA M TOJBKO,

xorna |ax + By|? = |ax|? + |Byl?.

Kpumepuu ghopmuposanusn oyenox no KOHmMpoOIbHbIM MOUKAM (KOHMPOIbHbIE PAOOmbl)

4 6anna - TUPaBWIBHO BBIIIOJHEHBl BCE 3aJaHUs, MPOJEMOHCTPUPOBAH BBICOKUI
YPOBEHB BIIAJICHUS MaT€pPHAIIOM, MTPOSBIEHBI TPEBOCXOHBIE CIOCOOHOCTH MPUMEHSTh 3HAHUS
Y YMEHHUS K BBIIIOJIHEHUIO KOHKPETHBIX 3aJaHUN.

3 6anna - TpaBUIBLHO BBHIMOJIHEHAa OONblIas 4YacTh 3aJaHUM, MTPUCYTCTBYIOT
HE3HAYUTEIbHBIE ONIMOKH, MPOJAEMOHCTPUPOBAH XOPOIIUH YPOBEHBb BIIAJICHHUS MaTEpPUAJIOM,
MIPOSIBJIICHBI CPETHUE CITOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHUS K BBITOJTHCHUIO KOHKPETHBIX
3aJaHuH.

2 fanna - 3anaHUs BBHIMOJHEHBI 0o0Jiee YeM HAIOJIOBUHY, NMPUCYTCTBYIOT CEPbE3HBIC
OIIMOKH, TPOJEMOHCTPUPOBAH YIOBIETBOPUTEIbHBIA YPOBEHb BIAJCHUS MaTepHAIIOM,
MPOSIBIICHBI HU3KHE CIIOCOOHOCTH MPHUMEHSTH 3HAHUS U YMEHHUS K BBIMOJHEHHIO KOHKPETHBIX
3aJJaHuH.

1 éann - naH HEMONHBIA OTBET, MPEICTABIAIONINNA COOOW pa3pO3HEHHbBIE 3HAHUS IO
TE€Me BOIPOCA CYIIECTBEHHBIMH OIIMOKAMU B OTIPEACTICHUSX.
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0 6annoe - Ipy OJTHOM HECOOTBETCTBUM BCEM KPUTEPHSIM U OTCYTCTBUM OTBETA.

5.2.2. Ouyenounvie mamepuanwvi: Tunosvle mecmogwvle 3a0anus no oucyuniune «Anzeopay
(koumponupyemvie komnemenuyuu YK-3.1, YK-3.2, OIIK-3.1, OIIK-3.2):
Ioanwtii nepeuenv mecmoeswvix 3a0anuii npeocmasnen ¢ JOUC -

http://open.kbsu.ru/moodle/course/view.php?id=1178
http://open.kbsu.ru/moodle/course/view.php?id=1488
http://open.kbsu.ru/moodle/course/view.php?id=1179

Tecm — cuctema CTaHAAPTHU3WPOBAHHBIX 3aJaHUM, MO3BOJSIONIAS aBTOMATH3UPOBATH
MPOUEAYPY U3MEPEHUSI YPOBHS 3HAHUM U YMEHUW CTyAEHTAa. TeCTUpOBaHUE NMPOBOJIUTCS TPU
paza B TeueHHE HU3yuyeHUs AUCHUIUIMHBL (cemecTtp).He wmenee, wem 3a 1 Hememo 10
TECTUPOBAHUS, IPENOJaBaTeNIb JODKEH ONpPEICIUTh CTYJCHTaM WMCXOJHBIC JaHHBIC IS
MOJITOTOBKH K TECTUPOBAHUIO: HA3BATh Pa3JIeibl (TEMbI, BOIIPOCHI), IO KOTOPBIM OyIyT 3aaHHS
B TECTOBO# (hopMe, TeOpeTHYEeCKHe HCTOUYHUKH (C TOUYHBIM YKa3aHUEM Pa3JlieioB, TEM, CTaTei)
st moarotoBku. OIleHKa pe3ylbTaTOB TECTHPOBAHUS IMPOU3BOJIUTCS KOMIIBIOTEPHOM
POTPAMMOii, Pe3yJIbTAT BHIAACTCS HEMEIJICHHO 110 OKOHYAHUH TECTA.

1. Hemycroe MHOkecTBO (G 3aMKHYTOE€ OTHOCUTEIHLHO OMHApHOI onepanuu (*) odpasyer ...

-1 KOJIBIIO +: TPYIIION - IOJYTPYIIITY - TpymILy
1
2.Haiitn 3Ha4eHne MHorouneHa f (x) =3x+2 OTMaTpuipl A =
0
6 3 L 8 3 (8 5 . 8 5
9 0 9 2 11 0 11 2
3.CJIV sBisieTcs COBMECTHOI, €CJIM OHA ...
-: HE UMEET peIICHU -: IMEET TOJBKO OJTHO PEIICHUE
+: UMeeT XOTsI ObI OJJHO PEIICHHE -: IMeeT 00JIee OHOTO PEIICHUS

4.Ecnm MHOTOYJICH f(_x) CTCIICHU n YMHOKHUTb Ha MHOT'OYJICH g(x) CTCIICHU m, TO ITOJIyYHUM

MHOT'OYJICH S(.X) CTCIICHHU

+s=m+n s s=n s~ s=m - s = max(m,n)

5. Ocratok OT JejieHus MHOrowieHa f (x) =x'—2x  +4x> —6x+8 Ha mByuren x—1

paBeH:
- -7 - 7 - -5 +: 5

6. Pa3zMepHOCTh TMHEWHOTO MOAIPOCTPAHCTBA, HATSIHYTOTO Ha CUCTEMY BEKTOPOB
a, =23]1),a, =1,2,-1),a, =(-3,-5,1) paBHa...
-1 -2 +:3 -0

7. Marpuua nepexosa oT OJHOM 0a3bl K Ipyroi Bcerna siBiseTcs ... MaTpuLei
-: €eIMHUYHOU +: HEBBIPOXKICHHOU -: HyJIEBOH -: 0COOCHHOI
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http://open.kbsu.ru/moodle/course/view.php?id=1488
http://open.kbsu.ru/moodle/course/view.php?id=1179

8. Haiitu pa3zMepHOCTb OAIPOCTPAaHCTBA V, HATAHYTOIO HAa CUCTEMY BEKTOPOB
al = (_1919_191)9 Cl2 = (1,2,3,4),613 = (_393’_3’3)5 a4 = (2949698)

- r=3 +:r=2 —r=1 r=4

9. Haiitu pa3MepHOCTh NiepecedeHus! JIMHEUHBIX TOMPOCTPAHCTB L, , HATIHYTOI'0 HA BEKTOPHI
a, =1,11),a, =@3,2,1), 1 L, HaTIHYTOTO HA BEKTOPEl b, = (0,1,2),b, =(5,3,3)
+:1 -3 -2 -4

10. B 6a3uce e,,e,,e; 3-Xx MEPHOTO JIMHEHHOTO IPOCTPAHCTBA JIMHEHHOE IPe0Opa3oBaHUE @

3 21
3amaercst marpuneit A=|1 5 3| Eciou a= 2e, +e, —e;, TO:
011
- ap=e +4e, —e, - ap=2e —3e, +e,
- ap=e, —2e, +: ap="Te, +8e, +4e,

11. TedeKT HEBBIPOKACHHOTO JIMHEHHOTO TPe00pa3oBaHusl. ..
+: paBeH 0 -: paBeH 1 -: He paBeH 0 -: He paBeH 1

12. Haiit coOCTBEHHBIC 3HAUCHUS JIMHEHHOTO MPEOOPa30BAHMSI, 33IAHHOTO B HEKOTOPOM

1 -2
0 nA=
a3uce MaTpuIeH [_ 30 j

+:3,-2 —:—2+\/§,—2—\/§

- 2,1 - \/g,—\/g

13. TIpuMeHnsis mpoLecc OPTOroHaIN3aUHU IOCTPOUTH OPTOTOHATIBHBIN 0a3HC
HOJIPOCTPAHCTBA, HATSHYTOIO HA CUCTEMY BEKTOpoB a, =(2,1,3,-1), a, =(7,4,3,-3)

+: b, =(2,1,3,-1), b, =(3,2,-3,-1) - b, =(2,1,3,-1), b, =(4,0,2,1)

- b, =(2,1,3,-1), b, =(1,1,3,1) - b, =(2,1,3,-1), b, =(5,2,0,1)
1 -3 4

14. Jluneitnoe npeobpa3oBanue ¢ 3amano marputeid Ap=|4 -7 0. IIpu xakom
a =7 7

3HA4YCHUU g, A =3 SBIACTCS COOCTBEHHBIM 3HAUCHUEM @

+:a=6 —-a=1 ca=2 - a=-6

15. Cucrema BCKTOPOB HA3bIBACTCA OpTOl"OHaJIBHOI\/’I CHCTCMOﬁ, €CJIM BCC BCKTOPLI 3TOM

CUCTEMBI. . .
-: HyJIEBBIE +: IONMapHO OPTOrOHAIBHBI MEKAY COOOM
-: €TUHUYHbIE -: IONAPHO OPTOHOPMHUPOBAHHBI MEXKIY CO00it

16. JIroOyro kBasipaTUIHYIO (POPMY MOKHO MTPUBECTU K KAHOHUYECKOMY BHJIY C TIOMOIIBIO. ..
-: INHEWHOTO BBIPAYKEHHOTO MIPE0Opa30BaHUS -: HeTMHEHOro mpeodpazoBaHus
+: HEBBIPOXKICHHOTO JINHEHHOTO MpeoOpa3oBaHUs -: TUHEHHOTO TIpeoOpazoBaHus
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17. Oneparop ¢ B npoctpancTse V Hajx nosieM P sBiserca nunelineM, ecim Vx € V :
~gx=x+a,e0eacV,a#0 +gx=0€eV
~ox=b,beV,b#0-- gwx=Ax+a,AeP,aeV,a+#0

18.Panr TMHEHHOro0 OTOOPAXKEHHS (» MPOCTPAHCTBA,S B POCTPAHCTBO T ecre:
- pa3MEpPHOCTH IpocTpancTBa 1 +: pa3MEPHOCTH dim Imgp

-: pa3MEpPHOCTh MPOCTPAHCTBA § - pa3MEepHOCTh dimker 1))

19. HeBBIpOXKACHHBIM OIEPATOPOM B ABYMEPHOM IPOCTPAHCTBE SBJIACTCA:
-: HEHYJIEBOH oreparop -1 HyJIeBOU orepaTop
+: omeparop noxoous -1 OIEPaTop C HEHYJIEBBIM SIPOM

20. Anrebpa MHOTOWICHOB OT OJHOM IMEPEeMEHHOMN SBISIETCS:
- KOHEYHOMEpPHOMN -: HCKOMMYTaTUBHOM
+: acconnaTUBHON -: HEaCCOIMAaTUBHOM

21. JInnelinplii oneparop (P ABISAETCA HEBBIPOXKIECHHBIM, €CIIH U3 (P X = 0 cienyer

. x €kero +x=0 = xgkero = x#0

22. TloampocTpaHCTBO L HpOCTpaHCTBaS SIBJIIETCS. MHBApUAHTHBIM  OTHOCHUTEJIBHO
JUHENHOro oneparopa (P, ecinu:

= Jmp=L =~ LcJme + oL L ~@L=S

23. Ywmcao Ppa3INIHbIX COOCTBEHHBLIX 3HAYEHMI €IMHUYHOI'O omeparopa 71 - MEPHOIro
IIPOCTPAHCTBA PABHO

+: 1 = n ~n—1

24. lluknndeckoe NOAIPOCTPAHCTBO [ = < X, Q X, ,_,,gpk_l x>
+. HHBAPUAHTHO OTHOCHUTCIIBHO ¢-Z HC MHBAPHUAHTHO OTHOCHUTCIIBHO (0

- HOAIIPOCTPaHCTBOM pPasMCPHOCTU k - 1 - IOATIPOCTPAHCTBOM PasMEPHOCTU k +1

25.XapaKkTepuCTUYECKU MHOTOYJIEH OINEpaTOpa MOBOPOTAa BEKTOPOB INIOCKOCTU HA yroil &
paBeH

- (cos go)ﬁ 1. A7 - 2(c0s @)1+ cos® p—sin’ ¢
o V2 =2cos@)A+1. 22 +2(cosp)A +1
26. KOpHeBBIe BCKTOPBI, OTHOCAIIUCCA K PA3JIMIHBIM COOCTBEHHBIM 3HAYEHHUSAM SIBIISIOTCS

-: IMHENHO 3aBUCUMBIMHU +: IMHEMHO HE3aBUCUMBIMU
- COOCTBEHHBIMH BCKTOpaMu -. KOJUIMHCAapHBIMU BCKTOPAMHU
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A+2 0

27. llpuBectu A - matpuiy A = K KAHOHMYECKOMY BUIY

1 A+2
10 1 0

0 (A+2) o —(a+2)
A+2 0 1 0
Lo (a+2) o a+2

28. BemectBeHHas MaTpuna Q sSBISETCS OPTOrOHANBHOM, €CIIU:

- Q'=Q - Q'Q'=E + Q'=Q" = Q'Q'=E

29. Oneparop A B yHHTapHOM MPOCTPAHCTBE SIBJISIETCS HOPMAJIbHBIM, €CIIH OH:
+: IIEPECTAaHOBOYEH CO CBOMM CONPSHKEHHBIM A"

SA=A

SATT A

- A # E,rne E - enuununslii onepatop

30. Jlnsa Tenzopa A tuma YHUCIIO Ha3bIBACTCS ... TEH30DA.
-: neekTom -: HHICKCOM
+: paHroMm -2 TIOPSIKOM

Kpumepuu gpopmuposanus oyenok no mecmogvim 3a0anuam:
[To uToram BBIMIOJHEHUS TECTOBBIX 3aJaHUM OIEHKA MPOM3BOJMTCS 10 MATHOAIHLHOM

HIKae.

(5§ GamnoB) — monmydaroT oOydarolyecs C IMPaBHIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbI€ BONpockl. Brimonueno 89-100 % npenioxkeHHbIX TECTOBBIX BOIIPOCOB;

(4 Oamma) — momy4aroT oOydaromuecss C MPaBUIBLHBIM KOJMYECTBOM OTBETOB Ha
TecToBble Bonpockl — 70 —88 % oT 06111ero oobeMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;

(3 Gamra) — momy4aroT oOydarommuecss C TPaBUIBLHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BONpockl — 50 —69% ot 00111ero 00beMa 3aJJaHHBIX TECTOBBIX BOIPOCOB;

(2 Oanna) — mosyyaroT 00y4Jarolecs NpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — 30-49 % o1 0b11ero oobemMa 3aJaHHbIX TECTOBBIX BOIIPOCOB.

(1 6anm) — momyyaroT 00yJaronecs ¢ NpPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 10 —29% ot oO1ero oobema 3a/laHHBIX TECTOBBIX BOIPOCOB;

(0 GammoB) — monydarT OOydYarIHMecs MPAaBWIHHBIM KOJMYECTBOM OTBETOB Ha
TecTOBbIE BOmpockl — MeHee 10 % oT obmrero oobemMa 3aJaHHBIX TECTOBBIX BOITPOCOB.

5.2.3 Owuenounwvie Mamepuawl ona npoeeoenusn KOJI10K8Uyma
(konmponupyemoie komnemenyuu YK-3, OIIK-3)
KonmokBuym — colecenoBanue mpemnofaBaTeliss ¢ 00yJarImuMes ¢ eIbl0 KOHTPOJIS

I‘J'IY6I/IHLI YCBOCHUA TCOPCTUYUCCKOTO MaTcpHualia, U3YUYCHHU pCKOMCHIlOBaHHOﬁ JINATCPATYPBhI.
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KomnokBuym - 9310 ¢dopma  KOHTPOJIsS, BHJ MOMOIIM OOYYAIOIMIMMCS U METOJ
CTUMYJHPOBAHUS UX CaMOCTOSATEIbHOU pa0doThl. KOMIOKBUYM OXBATBIBAET TOIBKO Pa3aell UM
TEMY U3y4aeMOU TUCIMILINHBIL.
Temwl Konnokeuyma 3a nepevlii cemecmp:

1. Knaccudukarmus CJIY. Merox T'aycca. Onpenenutenu 2, 3 u n- nopsakoB. CBolicTBa
onpeaeuTeNeH.

. IIpaBuno Kpamepa. Cucrema kpamepoBckoro tuna. Meron I"aycca.

. IlepectanoBku. MIHBEpCHs U TPAHCIIO3ULMSA B IEPECTAHOBKAX. T€OPEMBI O TPAHCIIO3ULIUAX.

. [loncranoBku. YMHoxeHue nojacranoBok. Croiicta. [luki. Jlnuna nukna. JlekpeMenr.

. MuHOpSI 1 anredpanyeckue gonoiaHenus. Teopema Jlamnaca

. Matpunel. Onepanuu Haa matpuiaMu. CBOWCTBA OTIEpalvu.

. BepoxieHHbIe U HEeBBIpOXKIeHHbIe MaTpullbl. OOpaTHast MaTpHIla U COCO0 ee HaX0XKICHUS.
9. Panr marpuisl. Teopema o panre maTpuiibl. MeTO/1bl BHIYUCICHUS paHTa MATPHIIBL.
10. bunapnas anreOpanueckas omneparus. AJreOpandeckre CTPYKTYPhl C OJHON OWHApHOM

2
3
4
5. Onpenenurenu n- nopsaka. CpoiictBa. MeTo bl BHIYUCICHHUS.
6
7
8

onepauuen.

11. AnreOpamueckue CTPYKTYphl C JBYMS OWHApHBIMHU oOmepanusMu. Jlenmurenu HYyIs.
XapaKTepUCTHUKA TOJIA.

12. Ognopoausie CJIY. Yucno pemenuit ogHopoansix CJIY. CBoiicTBa pelieHnit 0THOPOIHBIX
cucrteM. @CP. Teopema o uucne pemenuit @CP.

13. Kpurepuii coBmectHoctu CJIY. IIpaBuio nHaxoxaenus obuiero perenus CJIY.

14. Anrebpandeckas ¢opma 3amucH KOMIUIEKCHOTO 4yucia. J[edcTBUs HaJ KOMIUIEKCHBIMU
yrciamu B anreOpandeckoit popme. ConpskeHHbIE KOMIUIEKCHBIE YHCTA.

15. Tpuronomerpuueckas popma 3amnucu KomiuiekcHoro yucia. ®opmyna Myaspa. Kopens n-
CTETIeHU U3 KOMIUIEKCHOTO yrcia. KopeHs n-crenenu u3 equauibl. [lepBooOpa3Hbie KOpHU.

16. Muorowiensl. JleiicTBust Hag MHOrowieHaMu. CBOICTBA.

17. Teopema 0 JMEIEHUH C OCTATKOM JJII MHOTOWIECHOB. JlenmuMocTs MHOrowieHoB. CBoicTBa
J€TMMOCTH MHOTOYJIEHOB.

18.Kopenb MHOrounenoB. Teopema be3y. CneacrBue TeopeMs! besy.

19.Cxema I'opnepa. IIpocToii u k- KpaTHBIM KOPEHb MHOTOWIECHOB.

20. ®opmynsl Buera. HOJl mHOrOounenos. Anroputm EBknuza.

Temuvi konoK6UYMA 3G 6MOPOIL cemecmp:

21. Onpenenenue BEKTOPHOTO MPOCTPAaHCTBA. ba3uc u pa3sMepHOCTh BEKTOPHBIX MIPOCTPAHCTB.
Teopema o cyuiecTBoBaHUM Oa3uca.
22. IonmpoctpanctBa. [Ipumepsl noanpocTpancTB. Marpuna nepexojia oT ogHOro 6asuca K
apyromy. CyMMa noIIIpOCTPAHCTB U NIEPECEUEHHUE NTOATPOCTPAHCTB. TeopeMsl.
23. Jluneiinple mpeoOpa3oBaHus (OnepaTopbl) BEKTOPHBIX MpocTpaHcTB. CBOICTBA JTMHEHHBIX

npeoOpa3oBanuil. HyneBoii, TOXK/IECTBEHHBIN U ONepaTop Moa00us.
24. Marpuua nuHeiHoro npeoOpa3oBanusi B Oasuce. CBs3b MEXIy MaTpULAMH JIMHEHHOTO
npeoOpa3oBaHus B pa3HbIX 0a3ucax.
25. XapakTepucTuiecKkas MaTpuna. XapakTepuCcTUIECKNA MHOTOUJIEH.
26. CoOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI.
27.JluHeriHple omepaTopbl C MNPOCTBIM CIHEKTPOM. JloCTaTOYHBIE YCIOBUS MPUBOAUMOCTH
MaTpHULbI IMHEHHOTO OIlepaTopa K AMaroHaJIbHOMY BUAY.
28. JledexT 1 paHr TMHEHHOTO peoOpa3oBaHusl.
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29. EBknunoBsl npoctpaHcTBa. HepaBencTBo Ko — ByHsikoBckoro. Yroi Mexay BEKTOpamH.
OpToroHanbHble 1 OPTOHOPMUPOBaHHBIE BekTOpa. [Ipouiecc oproronanuzanuu.

30. OproroHainbHOE AOMOJHEHUE MOANPOCTPAHCTB. OpTOrOHAIbHAS MATPHIIA.
31.0pTOoroHajabHbIi ¥ CUMMETPUYECKHI JIMHEHHBIN OnIepaTop.

32. bununeiinas ¢yHkuus. Marpuna OunmHedHOW ¢dopmbl. CuMMeTpudecKas OuiIMHeHHas
dbopma.

33. KBagparuunas ¢popma. Teopema o paHre KBaapaTHUHON (HOPMBI.

34.HeBbipoxxaenHas kBajaparuyHas ¢popma. JInneitHoe nmpeodpa3zoBaHne KBaIpaTUYHBIX (HOPM.
HopmainbHblii 1 KAaHOHHYECKUI BUJ KBaAPATUYHON (OPMBI.

35. Teopema o IpUBEICHUN KBaJpaTHUHON (OPMBI K KaHOHHYECKOMY Buay. Merox Jlarpanxa.
36. 3akoH MHEpIMH. DKBUBAJICHTHBIC KBafpaTHUHbIe PopMbl. CBOHCTBA.

37. [lonoXuTeabHbIA U OTPULIATEIbHBIA UHACKC HHEpLMU. CUTHATYpa.

38. ITonoxuTenpbHO onpeneneHHas kBaaparuunas Gopma. Kpurepuit CunbBectpa.

39. IlpuBeneHue KBaAPaTUIHON POPMBI K TJIABHBIM OCSIM.

40. IToarpynmel. [{uknuyeckue rpynmbl. CBoMCTBA.

41. Hopmanbnsie aenurenu. Gakrop — rpymnmna. Pasnoxkenue rpymnmsl o noarpymnme. Teopema
Jlarpanxa.

42. Mop®usmsl rpym (roMmoMopdu3MbL, 3HIOMOP(HU3MEI 1 aBTOMOp(U3MBbI). CBOKCTBA.

43. Panpl rpynn. [psimblie npousBeneHus.

44. AGenessl rpynmnbl. KoHeuHo nmoposkaeHHbIe abeneBbl Tpymibl. [logHble abeneBbl TpyIIbL.
PasnosxeHue rpymiibl B PSAMYI0 CYMMY a0eIeBbIX MOATPYIIIL.

45. OCHOBBI TEOPHH MpPEACTaBICHHs TPyH. MaTpuiHOe U MOJCTAHOBOYHOE MPEICTaBICHUS
TpyM.

Temul Konnokeuyma 3a mpemuil cemecmp:
46. JIunelinbple onepaTopbl. MaTpuiia TMHEWHOT O onlepaTopa.
47. YMHOXKEHHUE JIMHENHBIX ONEpaTopoB. MHOrOWIEH OT JMHEWHOIO oIepaTopa.
48. BrIpokJeHHBIE U HEBBIPOKIACHHBIE JINHEHHBIE ONEPATOPBHI.
49. JIuneiinpie anreOpsl. M3oMopusm anredp.
50. XapakTepucTHUECKUI MHOTOYJIEH JIMHENHOTO oneparopa. Teopema I"'amunbrona-Kamu.
51. KopHeBble BEKTOPBI U KOPHEBBIE TIOITPOCTPAHCTBA.
52. HunproTeHTHbIE ONEpaToOphl, UX CBOWCTBA.
53. VluBapuaHTHBIE MOANPOCTPAHCTBA OTHOCUTEIBHO HIJIBIIOTEHTHOTO OIIEPaTopa.
54. HunenotentHas XKopaanosa kietka. Kanonunueckas XKopaanosa gpopma MaTpuiis!
JIMHEMHOTO omeparopa.
55. A - marpuna. Teopema 0 KAaHOHUYECKOW -MaTpPHIIE.
56. IlpuBenenue MaTpuIlbl K AKOPAAHOBO HOPMAJIbHOM (opMme.
57. YHuTapHble IpOCTPAHCTBA, X cBoiicTBa. HepaBencTBO Komm-byHsakoBckoro st
YHUTAPHBIX MPOCTPAHCTB.
58. OpToroHanbHbIe 1 YHUTAPHBIE MAaTPHILBL.
59. ConpsirkeHHBII ONepaTop; CYIIECTBOBAHNUE U €IMHCTBEHHOCTbD.
60. Teopema 0 COOCTBEHHBIX 3HAUEHUSIX CaMOCOIPSKEHHOTO OIlepaTopa.
61. Teopema 0 COOCTBEHHBIX BEKTOpaX HOPMAJIBHOI'O OIEpaTopa.
62. OnepaTopsl MPOCTOM CTPYKTYPBI, X AUATOHATUZUPYEMOCTb.
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63. Yuaurapssle onepatopsl. Kpurepuii yHUTapHOCTH JIMHEIHOTO oniepaTopa. Teopema o
MaTpHlle YHUTapHOro onepartopa. Kpurepuili yautapHOCTH HOpMajabHOTO OIEpaTOpa.

64. OpToronanbHbIe onepatopsl. Kpurepuii opToroHaaIsHOCTH JIMHEWHOTO OTIepaTopa.

65. [1nockocTh B ap(pMHHOM NPOCTPAHCTBE; UX 3aJJlaHHE CUCTEMaMH JIMHEHHBIX YpaBHEHU.

Kpumepuu ¢hopmuposanus ouenox no KOHmpoIbHbIM MOUKam (KOI0KeUym)

«OMIUYHBLIL (BbICOKULL) YpOBeHb KomnemeHyuuy (5 0AJUIOB) - CTAaBUTCS B clydae, KOTJa
00y4arouicst AEMOHCTPHUPYET 3HaHUE TeopeThdeckoro Marepuaia Ha 100%;

«xopouiutl (HOpMAIbHLIL) YPOgeHb KomnemeHnyuuy (4 OaJUIOB) - CTABUTCS B ClTydae, KOraa
00y4JaroMIMiCs AEMOHCTPUPYET 3HAHUE TEOPETUIeCKOro Matepraia Ha 70%;

«V0081eMBOPUMEIbHBILL (MUHUMATbHYIL, NOPO208bILL) YPo8eHb KomnemeHnyuuy (3 danna) —
CTaBUTCS B Clyyae, Korja oOyd4aroIIuiCs 3aTpydHSETCs C NpaBWILHONH (HOpMYIHPOBKON
TEOPETUYECKOr0 MaTepHaja, JaeT HEMOJHbIM OTBET, JEeMOHCTPUPYET 3HAHUE TEOPETUYECKOTO
Matepuana Ha 50%;

«HEYO0BIemMBOPUMENbHBLIL (HUMNCE NOPO208020) YPOseHb KomnemeHyuuy (2 1 MeHee 0alIoB)
— CTaBUTCS B Cilydae, KOrja OOYYalOMIMHCS JaeT HEBEPHYIO (HOPMYIMPOBKON TEOPETUUECKOTO
Marepuaia, TaeT HeBEPHBIH OTBET, IEMOHCTPHPYET HE3HAHHE TCOPETHYSCKOrO MaTepuaia I
3HaHHUE MaTepuaia Menee yeM Ha 40% 3agau.

5.3. Ouenounvie mamepuansvt 0151 RPOMEICYMOYHOU AMMeCmayuu.
Llenvio npomedicymounoti ammecmayuy 10 JUCLUIINHE SABISETCS OLIEHKA Ka4eCTBa OCBOEHUS
JTUCHUIUTMHBL oOydatorumucs. OHa mpenHa3HauyeHa sl OOBEKTHBHOTO TOATBEPXKICHUS W
OLIEHUBAHMsI IOCTUTHYTHIX PE3YyJIbTaTOB 00Y4YEHUs MOCIE 3aBEPIICHUS U3YUSHUS] TUCIIUITIIMHBIL.
OcyiecTBisieTcsl B KOHIIE CEMECTpa U MPeICTaBIseT cO00M UTOrOBYIO OLEHKY 3HAHWM B BUJE
IIPOBEJCHUS 3K3aMEHa.

[IpomerxyTouHasi aTTecTanus MOXKET MPOBOAUTHCS B YCTHOW WMJIM MUCBMEHHOU (hopme.
Ha npomexxyTouHyto arrectanuto orBoauTcs 10 30 6amios.

BOITPOCHI, BBIHOCHMBIE HA 3AYET C OIIEHKOH
(konmpoaupyemoie komnemenyuu YK-3, OIIK-3):
1 cemecmp.

CucreMsl nuHEHBIX ypaBHeHHH. MeTon ["aycca.
Konbuo matpun. Jleaurenu Hysl.
ITepecranoBku. Teopema o uncie nepecTaHOBOK. YETHOCTh NEPECTAHOBKHU.
[Tone. Onpenenennie nomusi. CBoicTBa.
IToacranoBku. YMHOKeHHE NOACTaHOBOK. CBOMCTBA.
[Toanone. Pacmpenue nosne. XapakTepUCTHKA TOJIA.
Onpenenurenu n-ro nopsijaka. Croiictsa 1-3.
[Tone xomMIUIEKCHBIX yncesl. MHOXeCTBO nap 31eMeHToB. Onepanus HajJ napamH.
Omnpenenurenu n-ro nopsaka. Ceoiicrsa 4-6.

= 0 ® N AU R W=

0. AnreOpanyeckas QopmMa KOMIUIEKCHOTO uucna. Onepanuu HaJ KOMIUIEKCHBIMU
qHCIIaMHU.

11. Onpenenurenu n-ro nopsaka. Ceoiictea 7-8.

12. 3Bnedenne KOpHs U3 KOMIUIEKCHOTO YUCIIa B alireOpandeckon hopme.

13. MuHops! U anredpanydeckue JononHeHre. 10-e cBoHCTBa onpeieanTes.

14. Tpuronomerpudeckasi hopmMa KOMIUIEKCHOTO yucia. Onepanuy HaJl KOMITIEKCHBIMA
YUCJIaMHU B TPUTOHOMETPHUECKOU opme.

15. Teopema Jlantaca. Pa3noxeHnue onpenenuTens no CTpokKe.

16. ®opmyna Myaspa. M3BiieueHre KOpHS n-i CTENIEHN U3 KOMIUIEKCHOTO YHUCIIA.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.

47.

48.
49.

50.
51.
52.

53

[TonsiTHEe n- MEPHOTO BEKTOpa. ApUPMETHIECKOE N- MEPHOE BEKTOPHOE MPOCTPAHCTBO.
Kopuu n—o#i crenenu u3 enuHuLbl. [I[puMUTHBHBIE KOPHHU.

JIuHeitHas 3aBUCUMOCTBH BEKTOPOB. CBOICTBA.

Panr u 6a3uc cucteMbl BEKTOPOB.

JlenumMocTh MHOTOUYJIEHOB C OCTaTKOM. Teopema.

Panr matpuiel. Teopema o paHre MaTpHIbL.

Henumoctbh MHOTOUJIEHOB 0€3 octatka. CBOKCTBA.

MeTo/1bl BBIYMCIIEHUS paHTa MAaTPUIIBL.

HO/I muorowienos. Anroputm EBknnja.

Uccnenosanue cucrem mHenHbIX ypaBHeHuil. Teopema Kponekepa — Kamnenu.
B3aumHo nipocteie MHOTOWIEHBL. Teopema.

CucreMbl TUHEWHBIX YpaBHEHUH KpaMmepoBckoro tuna. [IpaBuiio Kpamepa.

Kopuu muorounena. Teopema besy.

OIHOpPOAHBIE CUCTEMBI JTUHEUHBIX ypaBHEeHMI. CBoiicTBa pemiennii. ®CP onHopoaHOM
CHUCTEMBbI YPaBHEHUH.

OcHoBHas Teopema anreOpsl KOMIUIEKCHBIX urcen. CrencTBusl.

Martpuusl. JIuneitnsie onepauuu Hajg Matpunamu. CBoiicTBa.

®opmyinsl Buera.

Ymuoxenue matpuil. CBoicTBa.

Teopema 06 onpenenuresne NPOU3BEICHHE MATPHII.

OOpatHas maTpuia. Y cIOBHE CYIIECTBOBAHUE.

['pynnel. Onpenenenue, CBOMCTBa, MPUMEPHI.

[Hoarpynnsl. CBoiictBa, npumepsl. HopmanbsHas noarpynmna. [{uknndeckas rpynma.
Konbua. Onpenenenne. Cpoiicta. [Ipumepsr.

Onpenenureny n-ro nopsiaxa. 9-e cBOMCTBa.

BriBog popmyn Kpamepa ¢ moMompo MaTpHiI.

Kopuu muorounenos. Cxema ['opaepa.

I'pynna matpuu. CBolicTBa.

Koneunsle nomns. XapakTepucTuKa MoJis.

M3BneueHne KBaJpaTHOrO KOPHS U3 KOMILJIEKCHOTO YHclia B ajaredpandeckoil popme.

BOIIPOCBI, BBIHOCHMBIE HA 3AYET
(koumpoaupyemoie komnemenuyuu YK-3, OIIK-3):
2 cemecmp.

Omnpenenenue auMHEHHOro (BekTopHOro) mnpoctpaHcTBa. [lpumepsl. CrnenctBust u3
AKCHOM BEKTOPHOTO IPOCTPAHCTBA.
Pasmepnocts mpoctpancTBa. baszuc. Koopaunatel. M3MeHeHuMe KOOpAMHAT IIpU
U3MEHEeHHH Oa3uca.
[Toanpoctpanctio. [Tpumepsr. O61Hit crtocod mocTpoeHHUS.
Ilepeceuenne u CcyMMma NOANPOCTpaHCTB. Teopema O pa3sMEPHOCTH CyMMBI
MOJMPOCTPAHCTB.
[lepeceuenue noanpocTpaHcTB. Teopema o MpoJOKEHUH Oa3uca.
N3omopdusm nuneitHbix npoctpaHcTB. [Ipumepsl. Teopema.
EBknuaoBsl mpoctpanctBa. [lpumepsl. OOmuii crmoco® MOCTPOECHUS EBKIMIOBBIX
IIPOCTPAHCTB.
Jlnnna Bexkropa. Hepasenctso Komm — ByHsikoBckoro.
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54.
55.
56.
57.
58.

59.

60.
61.
62.

63.

64.

65.

66.

67.
68.
69.

70.

71.

72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

OproronanbHOCTb. JlokazaTenscTBO TeopeMsl [Iugaropa.

OproronanbHble 6a3ucsl. Teopema.

OptonopmupoBaHHbie 0a3uchl. CBOMCTBA.

N3omMopdu3M eBKINAOBBIX MPOCTPAHCTB. Teopema.

Jlunelinple npeoOpa3oBaHUs BEKTOPHBIX HpOCTpaHCTB. CBsA3b MEXIy MaTpulamMu U
JUHEWHBIMU PE0OPa30BaHUSIMHU.

Teopema 0 CyIlIECTBOBAaHMM U €IMHCTBEHHOCTH JIMHEHHOrO IpeoOpa3oBaHus s

Oasuca e,,...,e, 1 CUCTEMBI BEKTOPOB d,...,d, C YyCIOBUEM (p(ei) =a,.
M3MeHeHne KoopuHAT P JIMHEHHOM NpeoOpa3oBaHUH.

JleiicTBUs Hal TMHEWHBIMU [TPEOOPA3OBAHUSIMH.

Ob6parHoe mpeoOpa3oBanue. M3MeHeHHe MaTpULbl JIMHEHHOTO NMpeoOpa3oBaHUs IPU
nepexojie K Jpyromy 06asucy.

XapakTepUCTUYECKUE MaTpullpl. XapakTepucTtuueckue KopHH. [lomoOHble maTpullbl,
CBOMCTBA.

CoOcTBeHHBIE ~ BEKTOpbl,  COOCTBEHHble  3HaueHus. Teopema 0  CBS3M
XapaKTEepUCTHUUECKUX KOPHEH U COOCTBEHHBIX 3HAYCHUH.

3ajanue JMHENHOro mnpeoOpa3oBaHMsl JuaroHanbHOM Matpuueil. Teopema 1
(HEOOXOIUMOCTB ).

3ajaHue JIMHEHHOro mnpeoOpa3oBaHUsl JAMaroHaidbHOW Martpuuei. Teopema 2
(10CTaTOYHOCTH ).

OpToroHanbHble MaTpUIIbl, CBOMCTBA.

OproronanbHble ipeodpa3zoBanus. Teopema 1 (00 oproronansHOM 0asuce).
OproroHanbHble npeoOpa3oBaHuss. Teopema 2 (0 MaTpule OPTOrOHAIBHBIX
npeoOpa3oBaHMi).

Onpenenenue KBaapatuyHoil ¢opmbl. Marpuna kBajapatuuHoil ¢opmbsl. dopmyna
WU3MEHEHHUS] MaTPULIBL.

Teopema 00 W3MEHEHHMH paHra MaTpHIbl KBaJApaTUYHOM (OPMBI MpHU JTUHEHHOM
npeoOpa3zoBanun. ClencTBHE.

[TpuBenenue kBaapaTuYHbIX GOpM K KaHOHHMYECKOMY BHUly. MeTon Jlarpanika.

3aKOH MHEPILHH.

OKBHUBaJICHTHbIE KBapaTUuHble (hopMbl. Teopema.

[TonoxuTensHO — olpe/ielIeHHbIe KBaJpaTUuHble GopMbl. Teopema.

Kputepnii CunpBecTpa M0JI0KUTEIBHON ONPEACIEHHOCTH.

[TpuBeneHne KBagpaTUUHBIX GOPM K ITIaBHBIM ocsiM. Teopema 1.

[IpuBenenne kBaApaTUUHBIX (POPM K IIIaBHBIM ocsiM. Teopema 2 (0 koddduimenTax).
Haxoxnenne oproroHanbHoi Marpunbl. JleMMa o0 COOCTBEHHBIX  BEKTOpax
OTHOCSIIIMXCS K Pa3IMYHBIM COOCTBEHHBIM 3HAUEHUSIM.

[Moarpynmnsl. Lukanueckue rpynmnsl. CBoicTBa.

Hopmanbensle penurenu. ®aktop — rpymma. PasnoxeHue rpynmsl 1O IMOATPYIIE.

Teopema Jlarpanxa.

82.
83.
84.
85.

I'omomopdusmel. Teopema o romomopdpuzmMax.

OHaoMophu3Mbl U aBTOMOpGU3MBI Tpym. CBOKCTBA.

Psansl rpynm. Ipsmelie nponsseneHus.

AoGenessl Tpynbl. [lonHble abeneBrl rpynmnbl. PasnoskeHne rpynmnsl B OpSIMYI0 CYMMY

abeneBbIX MOJIPYIIIL.
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BOIIPOCBI, BBIHOCHUMBIE HA 3K3AMEH
(konmpoaupyemoie komnemenuyuu YK-3, OIIK-3):
3 cemecmp.
86. JIuneitnbie onepatopsl. Matpuiia JMHEHHOTO orepaTopa.
87. IlpocTpancTBa GyHKIMi. J[BOWCTBEHHOE TUHEHHOE MPOCTPAHCTRO.
88. [IpocTpaHCTBO JIMHEHHBIX OMEPATOPOB.
89. YMHOXkEHME JINHEWHBIX OIlepaTOpoB. MHOrOWIeH OT JINHEMHOIO onepaTopa.
90. BbIpOKI€HHBIE 1 HEBBIPOKICHHBIC TUHEHHBIE OIIEPATOPHI.
91. Jluneiinsie anredpsl. U3oMopdusm anredp.
92. Anrebpa TUHEHHBIX OMEPATOPOB.
93. luBapuaHTHBIE TOANPOCTPAHCTBA.
94. luBapuaHTHOCTH sizipa 1 00pa3a JIMHEHHOTO OIepaTopa.
95. CobcTBeHHBIC 3HAUEHUSI U COOCTBEHHBIE BEKTOPBI.
96. Marpuna JMHEHHOro omeparopa Ha MPOCTPAHCTBE PA3NIOKEHHOM B MPAMYI0 CyMMY
MOJMPOCTPAHCTB.
97. Huknnueckoe MOANpPOCTPAHCTBO.
98. AHHYJISTOPBI BEKTOPA.
99. XapakTepucTUYECKU MHOTOYJICH JIMHEHHOTO orepaTopa.
100. Matpuia JMHEHHOTO ornepaTopa Ha IUKINYECKOM MOANPOCTPAHCTRE.
101. Teopema I'amunprona-Kamu.
102. KopHeBble BEKTOPBI U KOPHEBBIE TIOIIPOCTPAHCTBA.
103. HunbnoTeHTHBIE ONEpaTOPhI, UX CBOMCTBA.
104. HunenorentHas XKopaHoBa KieTKa.
105. Kanonunueckas XKopmanosa (hopma MaTpHIIbl JUHEHHOTO OIepaTopa.
106. A - matpuna. Teopema 0 KAHOHUYECKOW-MATPHIIC.
107. OcHoBHas Teopema O I10I00UU MATPHUIL; CBSI3b C XapaKTEPUCTUUECKUMH MAaTPULIAMH.
108. XKopmanosa HopmasibHas hopma.
109. TIpuBeneHne MaTpUIIbl K )KOPJaHOBO HOPMAJIbHOM (hopme.
110. YHUTapHBIE IPOCTPAHCTBA, UX CBOMCTBA.
111. HepaBencrBo Kommn-byHsAKOBCKOTO )11 yHUTapHBIX IPOCTPAHCTB.
112. OproroHanbHble U YHUTAPHBIE MAaTPHULIBIL.
113. ConpspkeHHBIN OmepaTop; CYIIECTBOBAHNUE U €IMHCTBEHHOCTb.
114. Teopema o MPOU3BEICHUN CAMOCOTPSKEHHBIX OTIEPATOPOB.
115. Teopema 0 cOOCTBEHHBIX 3HAUEHHSIX CAMOCOTPSKEHHOTO OTepaTopa.
116. Hopmanbuble omnepatopsl. Crnoco0 mnomydeHrs OECKOHEUHOH Cepur HOpPMajbHBIX
OIIepaTOpOB.
117. Teopema 0 cOOCTBEHHBIX BEKTOpaX HOPMAJILHOTO OIIEpaTopa.
118. JlnaroHanusupyemsle ONEpaToOpHI.
119. Oneparopsl IPOCTON CTPYKTYPBI, UX IUArOHAIU3UPYEMOCTD.
120. YauTapHsle onepaTopsl. Kputepuii yHUTapHOCTH JIMHEHHOTO ONIEPATOPA.
121. Teopema 0 MaTpHIle YHUTAPHOIO ONEpATOPA.
122. Kputepuii yHUTapHOCTH HOPMAJIBHOTO OIlEpaTopa.
123. OproronanbHble onepaTopsl. Kpurepnii OpTOroHaIbHOCTH JIMHEHHOTO OIlepaTopa.
124. AddunHbIe (TOueUHbIE) MPOCTPAHCTBA; apPUHHBIE CUCTEMbI KOOPINHAT.
125. IInockocts B ad(pUHHOM TNPOCTPAHCTBE; HMX 33JaHHE CHCTEMaMM JIMHEHHBIX
YpaBHEHUM.
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Kpumepuu ¢hopmuposanusn ouenok no npomercymounoii ammecmayuu:

26-30 6amioB — mMOMydYaroT OOydYaroluecs, KOTOpble CBOOOJHO OPHEHTUPYIOTCS B
MaTepuaie u oTBeuaroT 0e3 3aTpyaHeHnid. OO0ydarommiicss CHocoOeH K BBITOTHEHHUIO CJI0KHBIX
3aJjaHul, TOCTaHOBKE 1IeJIei U BBIOOpE MyTel uX peanuszanuu. PaboTta BHIIOIHEHA MOJTHOCTHIO
6e3 ommbok, permeno 100% 3axanuii;

21-25 OGamwioB — TMOdy4daroT OOydYarIIuecs, KOTOpPbIE OTHOCHUTEIBHO IIOJIHO
OPUEHTUPYIOTCS B Marepualie, OTBEUalOT 0e3 3aTpyaHEHUH, JOMyCKAIOT HE3HAYUTEIHHOE
KoJIn4ecTBO omuOok. OOydaromuiics cnocoOeH K BBHIMOJHEHHUIO CIOXHBIX 3anaHuil. Pabora
BBITIOJTHEHA TIOJTHOCTHIO, HO UMEIOTCS He OoJiee OHON HEerpyOoi OmmMOKH U OJHOTO HEeI04eTa,
He Oosiee Tpex HemoueToB. JlomyckaroTcs He3HAUUTENbHBIE HETOYHOCTH NPH PEIICHUU 3a]1ad,
peweHo 70% 3anaHuii;

16-20 GamnoB — moJiydaroT oOydarouiuecsi, y KOTOPBIX HEJOCTATOYHO BHICOK YPOBEHb
BJIaJIeHUsA MaTepuaioM. B rmpoliecce oTBeTa Ha JK3aMeHE JIOMYCKAlOTCS OMIMOKH U
3aTpyJHEHHS IPU U3NI0KEHUH MaTepuana. O0yJaronuiicsi mpaBUIbLHO BBIIOJHUI HE MeHee 2/3
BCcel pabOThI WIIM JOMYCTHII HE OoJiee OJHOM IpyOoi OomMOKM U JABYX HEIOYETOB, HE Ooee
OJIHOM TpyOOW W onHOW Herpyboil ommOkw, He Ooyiee Tpex HErpyOBIX OMMUOOK, OJIHOM
Herpy0oii. OOydJaromuiics 3aTpyIHICTCS ¢ MPABUIBHON OIICHKOW MPENIOKCHHOM 3a1a9u, TaeT
HETOJIHBIA OTBET, petieHo 55% 3ananuii;

0-15 6amI0B — MOJTy4aroT 00YJarOIIHECs, KOTOPhIC JOMYCKAIOT 3HAYUTEIIBHBIC OITUOKH.
OOyyaronuiics UMeeT JIMIIb HauyaldbHYIO0 CTENEHb OPHEHTAlUU B MaTepuaie. B pabore uncno
OIIMOOK ¥ HEJAOYETOB MPEBBICUIIO HOPMY ISl OLIEHKH 3 WM MPaBUJIBHO BHIMIOJHEHO MeHee 2/3
Bcell paboThl. OOyuarouiics 1aeT HEBEPHYIO OLICHKY CUTYalluu, petieHo meHee 50% 3a1aHuil.

5.4. Ouenounvie mamepuanvl 01 6bINOJHEHUA KYPCOBOU PAdOmMvl NO OUCHUNIUHE.
CMbIC HamucaHHWs KypCOBOM pabOThl COCTOMT B MPUOOPETEHHWU CTYACHTOM HAaBBIKOB
CaMOCTOSITENIbHOTO PEIIEeHUs MPAKTUYECKUX MPoOJeM ¢ HAay4HbIX MO3MIHUM M MUCBMEHHOIO
U3JIOKEHUSI TIOJNYYEHHBIX pE3ylIbTaTOB IO BBIOPaHHON TeMme (TeopeTHueckas 4YacTb,
dopMHpOBaHHE U 3aKpEIJICHHE CHUCTEMbl 3HAHUM, YMEHUI W HaBBIKOB IO JIaHHOW TeMe,
CaMOCTOSITENIbHOTO IPOBE/ICHUS PA3IMUHBIX 3TAOB HCCIIEIOBAHNUA).

Kpumepuu oyenueanus Kypcoeoit pabomoi:

Ouenka KypcoBoii padoTsl «oTaIn4HO». KypcoBas pabora OyJeT oleHeHa rneaarorom
Ha «OTJINYHO», €CIIH BO BBEIEHUU MPHUBOJUTCS OOOCHOBAHME BBHIOOpAa KOHKPETHOM TEMBI,
IOJTHOCTBIO PACKpBITa aKTYalIbHOCTh €€ B HAy4YHOW OTpaciii, 4ETKO OINpPEJENIEHbl IPAMOTHO
MOCTaBJIEHbl 33/1a4ydl U Lelb KypcoBoW paboThl. OCHOBHas 4acTb pabOTBl JEMOHCTPHUPYET
00JIbIII0E KOJIMYECTBO MTPOYUTAHHBIX aBTOPOM paboT. B Hell copepkarcs OCHOBHBIE TEPMUHBI U
OHM aJIeKBaTHO HCIIOJIb30BaHbl. KpuTHUecku mNpounTaHbl HCTOYHHKHU: BCS HEOOXOAMMAs
uHpOpMalKs NpOoaHaIM3UPOBaHA, BHIWICHEHA, JIOTHYECKU CTPYKTypupoBaHa. [IpucyTcTByrOT
BBIBOABI M TpaMOTHbIe 0000meHus. B 3awkimoueHun cienaHsl JIOTMYHBIE BBIBOABI, a
COOCTBEHHOE OTHOIIEHUE BBIPAXKEHO YETKO. ABTOp KypcoBOil pabOTBl TpPaMOTHO
JEMOHCTPUPYET OCO3HAHHME BO3MOKHOCTH IMPHUMEHEHHS HCCIELYyEMBbIX TEOpUI, METOIOB Ha
npakTuke. [IpunoxkeHue coaepXKUT LUUTAThl W TaOJIMIIbI, WIIIOCTPALUA M JHarpaMMbl: Bce
HeoOxonuMmble Marepuainsl. KypcoBas paboTa HamucaHa B CTUJIE aKaJE€MHUYECKOro IMUChbMa
(ucrionb30BaH HAy4YHBIM CTHJIb U3JIOKEHUS Marepuaia). ABTOp aJeKBAaTHO MPHUMEHSII
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TEPMUHOJIOTHIO, TPaBWIbHO OQopMui cchUIKH. OdopmiieHue paboThl COOTBETCTBYET
tpeboBanusm ['OCT, Gubnuorpadus, npuiokeHus: opopmIIeHb Ha OTIMYHOM ypoBHE. OO0BEM
paboThI 3aKimovaercs B nmpeaenax ot 20 go 30 crpaHwuir.

Ouenka KypcoBoii padoThl «xopoio». KypcoBas paboTa Ha «XOpOIIIO» BO BBEACHUH
COJICP’)KUT HEKOTOPYK0 HEUYETKOCTh (opMynupoBok. B ocHOBHOI e€ wactu He Bcerja
MPOBOAMUTCS KPUTHYECKHM aHAINW3, OTCYTCTBYET AaBTOPCKOE OTHOIICHHE K HW3YYEHHOMY
Mmarepuainy. B 3akiioueHHe HEaJeKBaTHO HCIIOJIB30BaHA TEPMMHOJIOTHS, HAOIIOAIOTCS
HE3HAUUTENIbHbIE OIIMOKH B CTWJIE, MHOTHE IMTaThl I'PaMOTHO O¢GopMIIeHBI. JlOmyIIeHbI
HE3HAYUTEIIbHBIC HETOYHOCTU B 0popMiIeHHH Onbarorpadun, mpuiioxeHui.

Ounenka KypcoBoii padoTbl «ydOBJeTBOPUTEeNAbHO». KypcoBas pabora Ha
«yJIOBJIETBOPUTEIHFHO» BO BBEICHUH COJICPXKUT JIMILIb MOMBITKY 0OOCHOBaHHS BHIOOpA TEMBI
AKTyaJIbHOCTH, OTCYTCTBYIOT 4&€TKue (OpMYyJIHMPOBKHU. PacruibiBYaTo ompezneneHbl 3aladd U
nenu. OCHOBHOE COZepKaHHe - MEepPecKa3 UyKUX UACH, HapyIleHa JIOTUKA H3JI0XKEHHs, aBTOP
nomnbITascsa cOopMyIUPOBATH BHIBOABL. B 3aKkitoueHnn aBToOp MOMbITANICA clienaTh 0000IIeHH s,
COOCTBEHHOT0 OTHOIICHHUS K paboTe MpakTUYEeCKH HEe MPOsSBUJI. B mpuioskeHuu OMyIieHo
HECKOJIBKO TpyObIx ommOoK. He BbImepkaH CTHIIb TpeOyeMOro akaJeMHYecKOro MUChMa 10
IPOEKTY B LIEJIOM, YaCTO HEBEPHO YMOTPEOJISAIOTCS HAYYHBIE TEPMHUHBI, CCBUIKUA O(OPMIICHBI
HETPaMOTHO, HA0JII0JaeTCsl TIaruar.

Ouenka KypcoBoOii padoThbl «HEYI0BJETBOPUTEILHO». [Ipu olleHHMBaHUU TaKoOH
KypcoBOil ~ paboTbl, ee  HeAoCTaTKW  BHIHBI  cpasy. KypcoBas  pabora  Ha
«HEYAOBIETBOPUTEILHO» BO BBEJICHUU HE COACPKHUT OOOCHOBAHUS TEMbI, HET aKTyallU3alllU
tembl. He 0003Ha4eHs! U 11e11, 3a1auu npoekra. CKyrnoe 0CHOBHOE COJIepKaHUE yKa3blBaeT Ha
HEJOCTAaTOYHOE YHWCJIO MPOYUTAHHON JUTEepaTypbl. BHYTpEeHHsS JIOTMKAa BCETrO H3JI0KEHUS
npoekTa cinabas. Her KpUTHYECKOTO OCMBICICHHUS TMPOYUTAHHOTO, KaK M COOCTBEHHOTO
mHenus. Het 00001eHn, BIBOIOB. 3aKIIIOYCHHE TAKOBBIM HE SBJsIETCs. B HEM He IpuBeICHBI
rpaMOTHBIE BBIBOABL. [lpuioxenuss nmmb0 BOBce HET, JMOO OHO HENOCTaTodHo. B pabore
HaOJrOMaeTcsi OTCYTCTBHE CCBUIOK, IUIarWaT, He BBIICpKAH CTWIb, HEAJCKBATHOE
UCMONb30BaHUe TepMHHONOTUU. [lo odopmieHuto HaOmogaercs psii  HEZOYETOB: He
cobmmosieHsl ocHOBHbIE TpeboBaHuss ['OCT, a Gubmmorpadus ¢ NPUIOKEHUSMH COAEpIKaT
MHoro omnook. Menee 20 crpanull 00bEM Beeit paboThI.

6. MeToanueckne MaTepHAaJibl, ONpe/IeAoNe NPOLeAyPhI OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

MaxkcumanbHass cymma (100 OamnoB), HaOupaemas CTYIEHTOM MO JUCLMILIAHE
BKJTIOYAET JIBE€ COCTABIISIONIHE:

—  nmepsas cocmasnAlowjas — OIEHKA pPETYISIPHOCTH, CBOCBPEMEHHOCTH U KadecTBa
BBITIOJIHEHUSI CTYJICHTOM Y4eOHOH pabOoThl MO W3YYEHHWIO IUCIMIUIMHBI B TEUCHHE
Mepro/ia U3yIeHUs TUCIUTUTMHEI (CEMecTpa, WM HECKOJIIBKHX CEMECTPOB) (CymMMa — He
6onee 70 6ayoB). bamibl, XapakTepu3yroIye yCreBaeMOCTb CTYJICHTa M0 AUCLUIUINHE,
HaOMparoTCsa UM B TEUEHHUE BCETO Meproia 00ydeHusl.

—  emopas cocmaegnanwas — OleHKa 3HAaHWW CTYIEHTA IO pe3yibTaTaM MPOMEKYTOTHOH
arrectanuu (He 6omnee 30 —6amioB).

KpureprieM oleHKH YpOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH B pamMKax y4deOHOil
JTUCLUUIUIMHBL «Anrebpa» B 1 cemecTpe sBJIsETCS 3a4eT C OLEHKOW, BO BTOPOM CEMECTpe —
3a4yeT, B TPEThEM CEMECTPE — IK3aMEH.
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OOmmii Gamn TEKymero u pyOeKHOTO0 KOHTPOIS CKIIAIBIBACTCS M3 COCTABISIONIUX
HPUIIOKEHUS 2.

Ilenvto npomesrrcymounvix ammecmayuil 10 JUCHUILIUHE SBISETCS OLIEHKA KauecTBa
OCBOEHUS AUCHUILTUHBI 00y4arOIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUsA OUCYUNTIUHDL

Ouenka «omauynon— om 91 0o 100 6annoé — TEOPETUUECKOE COJEPKAHUE Kypca
OCBOCHO TIOJIHOCTBIO, 0e3 mpobenoB, HEOOXOAMMBIE MPAKTHYECKHE HAaBBIKK pPabOTHI C
OCBOCHHBIM MaTepHalioM C(GOPMHPOBaHBL. Bce mpeaycMOTpeHHbIE HpPOTrpaMMOi OO0ydYeHHS
yueOHbIe 3aJaHMs BBHINOJNHEHBl. Ha 3K3aMeHe CTYyAEHT IEMOHCTPUpPYET TIyOOKHE 3HAaHUS
IIPEyCMOTPEHHOIO IPOrpaMMON Marepuaia, YMEeT YETKO M JIOTMUECKH I10CIIE0BATEIbHO
OTBEYaTh Ha IOCTABJIEHHBIE BOIIPOCHI.

Ouenka «xopouwo» — om 81 0o 90 6annoe — TEOPETUUYECKOE COJEP)KAHUE Kypca
OCBOEHO, HEOOXOJMMble MPAKTUYECKHE HABBIKU pPabOThl CHOPMHUPOBAHBI, BBITOJIHEHHBIE
yueOHbIe 3a/1aHUs COAepKaT He3HAUUTeNbHbIe OHOKH. Ha sKx3aMeHe CTyIeHT JeMOHCTPUPYET
TBEP/I0€ 3HAHUSA OCHOBHOIO (IIPOrpPaMMHOT0) MaTepuania, eCTh HECYIIECTBEHHbIE HETOUHOCTH
IIPU OTBETE HA NOCTABJIEHHBIE BOIPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOPETHUECKOE COJIEPKAHUE
Kypca OCBOEHO HE MOJIHOCThIO0, HEOOXOAUMBIE MPAKTUYECKUE HABBIKK PabOThl CPOPMUPOBAHBI
YaCTHYHO, BBIITOJIHCHHBIC YUeOHBIC 3aaHusI COJIepKaT rpyoObie ommOku. Ha sk3amMeHe cTyaeHT
JEMOHCTPHUPYET 3HAHHE TOJILKO OCHOBHOTO MaTepuaia, OTBEThI COAEPKAT HETOUHOCTH, CI1ado
apryMeHTHPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTh H3JI0KEHHS MaTepraa

Ouenka «Heydoenemeopumenvhoy — om 36 0o 60 0annoe — TEOPETUUECKOE
collep’)kaHHWE Kypca HE OCBOEHO, HEOOXOJUMbIe MPAKTUYECKUE HAaBBIKM pPabOTHl HE
cOpMUPOBaHbBI,  BBINIOJHEHHBIC  y4eOHBIC  3aJaHus  CoJepXKaT  TIpyOble  OMIMOKH,
JIOTIONIHUTENIbHASL CaMOCTOsITeNIbHAs paboTa Haja MaTepuajioM Kypca HE TMPUBEIET K
CYIIECTBEHHOMY ITOBBIIICHUIO Ka4eCTBa BBIMTOJHEHHS YUeOHbIX 3aannii. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET HE3HAHWE 3HAYUTEIBbHOM YacTH IPOrpaMMHOr0 MaTrepHala, CyIIEeCTBEHHBIE
OMMOKM B OTBETaX Ha BOMNPOCH, HEYMEHHE OPHUEHTHPOBAThCS B Marepuale, HE3HAHHE
OCHOBHBIX NOHSATUM AUCIUIUIMHBIL.

OneHka «3aumeno» - ypOBeHb 3HAHUU CTYJEHTAa COOTBETCTBYET TPEOOBAHUSIM:

- CTYZICHT TIOKa3bIBAET IMOJIHbIE U TNTyOOKHE 3HaHUs TPOrPaMMHOTO MaTepHala, JIOTUYHO
Y apryMEHTHPOBAHO OTBEYAET Ha MOCTABIICHHBIN BOIMPOC, a TAKXKE JAOMOIHUTEIbHBIE BOIIPOCHI,
ITOKa3bIBAECT BBICOKHI YPOBEHb TEOPETUUECKUX 3HAHMI.

- CTYJIEHT TOKa3blBaeT INIyOOKHE 3HAaHHSA MPOrpaMMHOr0 Marepuaia, TpaMOTHO €ro
U3JIaraeT, JOCTAaTOYHO TIIOJHO OTBEYAeT Ha IIOCTABJIEHHBIM BOMPOC U JIOMOJHUTENbHBIE
BOIPOCHI, yMeNno (opMyaHpyeT BbIBOABL. B Toxxke BpemMs Mpu OTBETE JOMYCKAaeT
HECYIIIECTBEHHBIE MMOTPEIIHOCTH.

- CTYIEHT TOKa3bIBAaeT JIOCTATOYHBIE, HO HE TJIyOOKHEe 3HAHUS MPOTPaAaMMHOIO
MaTepuana, TpH OTBETE HE JOMyCKaeT TpyObIX OMMOOK WM TMPOTUBOPEUYUH, OIHAKO B
(GbOopMyIUpPOBaHUM OTBETa OTCYTCTBYET JOJDKHASI CBSI3b MEXKIY aHAIU30M, apryMEHTaIueill u
BbIBOJIaMU. {7151 mOTy4YeHHs MpaBUIILHOTO OTBETAa TPeOyeTCsl yTOUHSIOUINE BOIIPOCHI.

OneHka «He 3aumeno» - CTYJEHT MOKa3bIBa€T HEJOCTATOYHBIE 3HAHUS MPOIPAMMHOTO
MaTepuaia, He CIOCOOEH apryMEHTHPOBAaHHO U IOCJEI0BATEIbHO €ro M3jaraTh, IOMYyCKaeTcs
rpyoble OIMOKM B OTBETaxX, HEMPaBWJIBHO OTBEYAaeT Ha IIOCTaBJICHHBIH BONPOC WIH
3aTPyIHAETCS C OTBETOM.
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TunoBele 3amaHus, oOecreynBaromue (OPMUPOBAHUE KOMIIETCHIUN KOHTPOJIHPYEMBbIE
kommnereHimu YK-3, OIIK-3 npencrasnens! B Tabnuue 7

Tadauua 7.Pezyiomamot océoenus yueOHoU OUCYUNIUHDBL, NOOJedcaujue nposepKe

Kareropus Koa n OcHOBHbBIE HNupukatopsl Bua oneHo4YHOr 0
KOMIIeTeHIIHH | HAaMMeHOBaHHe MoKa3aTeJn AOCTUKEHUS MaTepuana,
KOMIeTeHIuI OLICHKH KOMIIeTeHIIU I ofecreunBaoue
pesyIbTaTon ¢opmuposanue
00yueHust .
KOMIeTeHIu i
Komannnas YK-3 3narb paznuuesie | U-1_YK-3.1. Tunossle OLlEeHOYHBIE
pabora u Cnocoben npueMsl ¥ cnoco0bl | Criocoben paboTaTh B MaTepHabl A
JMJEPCTBO OCYLIECTBIISITh | COLMANN3ALMN KOMaH/ie, IPOSIBIIST YCTHOTO OIpoca
COLIMAJIBHOE JIMYHOCTH U JIUJEPCKUE KauecTBa U (pazoen 5.1.1)
B3aUMO/ICHCTBUE | COLMANBHOTO YMEHHUS OreHOYHBIE
u B3aUMO/ICHCTBUSL. MaTepHAIIBI TS
peann30BbIBATH na-2_VK-3.2. CaMOCTOSITENILHOI
CBOIO POITb B YMeThb CTpOUTH CrocobeH onpenensiTh paboTHI (munoswvie
KOMaHze JICIIOBBIE CBOIO POJIb B 3adauu pasoen 5.1.2.)
OTHOIIICHHS C COIMAITEHOM TunoBble TeCTOBBIE
OKPYXAIOINMH B3aUMOJAEHCTBUH 1 3aJaHus
JIFOJIBMH, C KOMaHJHOH paboTe, (pazoen 5.2.2)
KOJUIETaMH. YUYUTBIBasi OCOOEHHOCTH OreHOYHbIE
TIOBE/ICHHSI M HHTEPECHI Marepuabl s
HNmers JPYrUX YYaCTHHKOB NPOBEICHUS
NpaKkTHYecKuii KOJUIOKBHYMa
ONBIT Y4aCTHsI B (pazden 5.2.3)
KOMaH/IHOH pabore. TuroBbIe OLICHOYHBIC
MaTepuasl K 5K3aMeHy
(pazden 5.3.)
Teoperuueckue 3Harb Hna-1_OIIK-3.1. Tunossle OLIEHOYHBIE
u MaTeMaTHIeCKUH Cnocob6eH npuMeHATh MaTepHaIIbI JJIS
MpaKTHIECKUE Marepuan OCHOBHBIE TTOHATHS, YCTHOTO OIIpoca
OCHOBBI HEOOXOIUMBIN 1A KaTerOpuH IeIaroTHKH, (pazden 5.1.1)
npodeccrona- NeJaroruuecKoit TICHXOJIOTUH Y METOIUKH OreHOYHBIE
JIBHOU JIeSITENILHOCTH HpernoiaBaHus Marepuabl JUis
JeSTeIbHOCTH MaTeMaTHKH CaMOCTOSATENbHOM
YMmerb npuMeHsITh paboThI (Munoguvle
MaTeMaTHIeCKUe HUa-2 OIIK-3.2. 3a0auu pasoen 5.1.2.)
3HaHUS B CnocobeH aganTiupoBaTh OrneHovHBIE
OIIK-3 eJarornyecKoi U IPUMEHATH 3HaHUSA MaTepHabl s
Cnocoben JIeSITEIbHOCTH MTOTy4YCHHEIE B cepe KOHTPOJILHOH paboThI
HCTIONB30BaTh B MaTEeMAaTUKH H (pasoen 5.2.1)
nejnaroruyeckoil | Buaanerns metomamu | HHGOPMATHKU B TurmoBble TeCTOBBIE
JEATEIbHOCTU | MPUMEHEHHUS po¢eCCHOHATBHOM 3aJaHus
Hay4yHbIE 3HAHMS | MaTeMaTHYKH B | IEATEIBHOCTH (paszoen 5.2.2)
B cepe Me1aroruueCcKoM OICHOYHBIC
MaTeMaTHKU U | JESITEIbHOCTH Marepuabl JUis
MH()OPMATHKH NPOBEICHUS
KOJUIOKBHYMa
(paszoen 5.2.3)

TuroBbIe OLIECHOYHBIE
MaTepuasl K 9K3aMeHy
(pazden 5.3.)
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7. Y4eOHO — MeTOAMYECKOE OOecrmevyeHne TUCIHUIIIHHEI
7.1. HopMaTUBHO-3aKOHOAATEIbHbIE AKTbI

1. I'paxnanckuii komekc P®d: [snekrponuslii pecypc]/ JlocTynm M3 CHpaBOYHOW CHUCTEMBI
"T"apant". http://www.garantexpress.ru.
2.Ilpukaz MunuctepcrBa oOpa3oBanuss U Hayku P® ot 10 smBaps 2018 1. Ne 8§ "OO6

yTBepXkACHUH (heepaTbHOr0 TOCYIapCTBEHHOTO O0pa30BaTENBLHOTO CTaHAApPTa BBICIIETO
oOpazoBaHusi - OakamaBpuaT 10 HampasiaeHuto mnoaroroBku 01.03.01 Maremaruka"
(c m3menenussmu U ponoHeHUsAMUA oT 08.02.2021r.) Pemaknus ¢ m3menenusmu Ne 1456 ot
26.11.2020.

http://fgosvo.ru/uploadfiles/FGOS %20V 0%?203++/Bak/010301_B_3_15062021.pdf3. 3.
3.®enepanbubiii 3akoH "OO0 obOpaszoBanuu B Poccuiickoit deneparun” ot 29.12.2012 Ne 273-
@3 http://www.consultant.ru/document/cons_doc_LAW_140174/

7.2.0cHOBHas1 JIUTEPATYpA.

4. AxwmerranueBa B.P. Maremaruka. Jlunelinas anreOpa [DaeKTpoHHBINH pecypc]: ydeOHoe
nocobue/ AxmerranueBa B.P., Iansyrnunoa JLP., lansyrmunos M.M.— 3nexTpoH.
TEKCTOBbIE JaHHble.— M.: PoccHiCKMI TOCYAapCTBEHHBIM YHHUBEPCUTET MPABOCYIHS,
2017.— 60 c.— Pexum gocrtyna: http://www.iprbookshop.ru/65863.html.
5. babun, A.W. Jluneitnas anreOpa : yueOHoe mocobue / A.W. babun, A.B. [lsrunesa. —
Kemeposo : Ky3I'TY umenu T.®. I'opbauesa, 2018. — 116 c. — ISBN 978-5-906969-60-6.
— Texker : aneKTpOHHBIH // DIeKTpOHHO-O0MOIMoTeuHas cucrema «Jlamby : [caiiT]. — URL:
https://e.lanbook.com/book/105427
6. Manbues, 1. A. Jluneitnas anrebpa : yueOHoe mocobue qist cro / M. A. Manbues. —
Cankr-IlerepOypr : Jlanp, 2021. — 380 c. — ISBN 978-5-8114-6834-8. — TekcT :
aJekTpoHHBIE  //  Jlamb  :  3nekTpoHHO-OMOMMoTewyHas  cuctema. —  URL:
https://e.Janbook.com/book/153646
7. Oxynes, JI. 5. Beicmas anredpa : yueonuk / JI. . OxyneB. — 3-e u3z.,crep. — CaHKT-
[TetepOypr : Jlanp, 2021. — 336 c. — ISBN 978-5-8114-0910-5. — TekcT : 31€KTpOHHBIN //
Jlans : anexTpoHHO-O0MOMMoTEeyHas cucrema. — URL: https://e.lanbook.com/book/167769
8. ®annees, . K. Jleknuu no anrebpe : yueOnoe mocodue / JI. K. ®danneeB. — 7-e uzn.,
crep. — Cankr-IlerepOypr : Jlanb, 2020. — 416 c. — ISBN 978-5-8114-4867-8. — Tekcr :
ANEKTpOHHBIH  //  Jlamp  :  2JeKTpoHHO-OmOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/126709

7.3. JlonoJIHUTeIbHAS JUTEpPaTypa
9. I'envann, U.M. Anredpa : yueOHoe nocodue / U.M. T'envdann, A. lllenp. — 2-¢ u3m.,
uctp. u gon. — Mocksa : MITHMO, 2009. — 14 ¢. — ISBN 978-5-94057-450-7. — Texkcr :
ANIEKTPOHHBIA // DNeKTpoHHO-OuOMMoTreunas cuctema «Jlanp» : [caiit]. — URL:
https://e.Janbook.com/book/9322
10. HoBak E.B. Bricmias matematuka. Anredpa [DIeKTpoHHBIH pecypc]: yuebHoe mocobue/
Hogax E.B., PszanoBa T.B., HoBak 1.B.— DnekTpoH. TekcToBble naHHbie.— ExarepunOypr:
VYpansckuii denepanpubiii yHuBepcuter, ObC ACB, 2015.— 116 c.— Pexum nocryna:
http://www.iprbookshop.ru/69589.html.— 3BC «IPRbooks»
11. Beicimast matematuka. Tom 1. JIunelinast anrebpa. BektopHas anrebpa. AHanuTHYECKas

reoMeTpust [DnexTpoHHbIH pecypc]: yueOHuk/ A.Il. I'ocnomapukoB [u Ap.].— DIEKTpoH.
TekcToBble  gaHHble.— CII6.: HaumoHanbHbII MHHEpaNbHO-CHIPHEBOM  YHUBEPCUTET
«opubIity, 2015.— 105 c.— Pexum goctyna: http://www.iprbookshop.ru/71687.html.
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12. KomeeB A.C. Jluneiinas anrebpa [DneKTpoHHBIN pecypc]: yuebHoe mocobue/ Komee
A.C., Mensenesa M.A., HukonoB O.Vl.— DnekTpoH. TeKCTOBbIE NaHHbIe.— ExaTepuHOypr:
Vpansckuii penepanpubiii yausepcutet, IbC ACB, 2013.— 108 c¢.— Pexwum noctyma:
http://www.iprbookshop.ru/69618.html.— 3BbC «IPRbooks»

13. KoueroBa HO.B. Anre6pa. KoneuHomepHble mnpocTpaHcTBa. JIMHEHHBIE OmepaTopsl
[DnexkTponnbiit pecypc]: kypc jaekumit/ Koweroa 1O.B., Ilupmosa E.E.— DnekTpoH.

TekcToBble  gaHHble.—  M.: IIpomereit, 2013.— 80 c— Pexum nocryna:
http://www.iprbookshop.ru/23973.html.— 3BC «IPRbooks»

14. Mopo3oga JI.E. Jluneitnas anredpa. Yacts 2 [DneKTpOHHBIN pecypc]: yaeOHoe mocodue/
MoposzoBa JLE., TlonskoBa O.P.— O3nektpon. TekcroBeie manHbie.— CII6.: CaHkT-

[TeTepOyprckuil rocy1apCTBEHHbIN apXUTEKTYpHO-CTpouTenbHbIl yHUBEpcuTeT, ObC ACB,
2014.— 108 c.— Pexxum noctyma: http://www.iprbookshop.ru/30007.html

15. bepesuna H.A. Jluneiinas anre6pa [DneKTpoHHBIN pecypc]: yueOHoe mocodue/ bepesnna
H.A.— DnexktpoH. TekctoBble naHHble.— CapatoB: Hayunas kuwmra, 2012.— 126 c.—
Pexxum noctyna: http://www.iprbookshop.ru/6293.html.— 9BC «IPRbooks»

16. Anrebpa u aHaMUTHYECKasi TEOMETPUsI B MPUMEPax U 3ajavax [DIEKTpOHHBIN pecypc]:

yueOHoe mocobue/ P.d. AxmepaueB [u ap.].— DIEKTPOH. TEKCTOBbIC NaHHBIC.— Ka3aHb:
Kazanckuii HanmoHaJIBHBIA HCCIEAOBATEIIbCKUNA TEXHOJIOTHYECKUu yHuBepcuTeT, 2009.—
89c.— Pexxum gocryma: http://www.iprbookshop.ru/63676.html.— DBC «IPRbooks»

17. Boiirenko, T.IO. Benenue B anreOpy. 3agauu u pemienus : cioaps / T.FO. Boiitenko,
E.H. SlxoBneBa. — 2-e u3a., crep. — Mocksa : @®JIMHTA, 2017. — 148 c. — ISBN 978-5-
9765-2986-1. — TekcT : 3MEeKTPOHHBINA // DAEKTPOHHO-OMOMMOTEeYHas cuctema «JlaHby :
[caiiT]. — URL: https://e.lanbook.com/book/99126

18. ®annees J.K. Jlekuuu no anredpe. C.-11.: Jlanb, 20051.-416¢.

19. ®aagnees J.K., Comunckuii U.C. COopHuk 3amau mo Bbiciie anredbpe. M.: Hayka.

['maBHas penakuus GU3NKO-MaTeMaTHIeCKON uTeparypsl, 1977r.-288c¢.

7.4.1lepuoauyeckue U3IaHus
20. Bectauk MI'Y Cepus 1. Marematuka. Mexanuka.
21. UzBectus PAH. Cepust MaTemaTHueckas.
22. Ycnexu MaTeMaTHYECKUX HayK.

7.5.AnTepHeT — pecypcesl.
[Ipy wW3y4eHUM JUCHUIUIMHBI «Anredpa» oOyuarouiuecs o0ecrevyeHbl J1I0CTYIOM
(YZmajeHHBIH JOCTYI) K pecypcam:
—  0Owue uHhopmayuoHuvle, CnpagoyHvle U NOUCKOGbIE:
23. CpaBounas npasoBas cuctema «l'apan». URL: http://www.garant.ru.
24. CrpaBounas npasoBas cucrema «Koncynsrantllntoc». URL: http://www. consultant.ru

25. bubomorekaKBI'V http://lib.kbsu.ru

Ilepeuens akmyanbHbix 11€KMPOHHBIX UHPOPMAUUOHHBIX 6A3 OAHHDIX,
K Komopuim obecneyen oocmyn noavzoeamenam KbI'y

Neni/n | HaumeHoBaHue Kparkas Anpec caiita Ycnopus
3J1eKTPOHHOT0 XapaKTepHCTUKA a0CTyNa
pecypca
1. Hayunasn OnekTp. bubnmoTtexa http://elibrary.ru [onuerii qocTymn
JJIeKTPOHHASI | HAYYHBIX ITyONUKaLUi -
OndInoTeKA oxoJo 4000
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(HOB POO®N)

nHocTpaHHbIX U 3900
OTEYECTBEHHBIX
HAy4YHBIX KypHAJIOB,
pedepartsl myOnuKanuii
20 ThIC. )KypHAJOB, a
Takke onucanug 1,5
MJTH. 3apyO€KHBIX U
POCCHUIMCKUX
nuccepTanumii; 2800
pocc. )KypHaJIOB Ha
0e3BO3ME3THOI OCHOBE

IBC
«KoHcyabTaHT
CTYdEHTa»

13800 u3nanwmii mo
BCeM 00J1acTsIM 3HAHHI,
BKJIIOUaeT Oosee
gem 12000 yueOHUKOB
1 y4eOHBIX TOCOOUH
g BO u CIIO, 864
HaMCEHOBaHUM
JKypHasoB u 917
MOHOTpadhuii.

http://www.studmedlib.ru
http://www.medcollegelib.ru

IomHeli gocTyn
(perucTpanus 1mo
IP-anpecam
KBI'Y)

«JIeKTPOHHAs
ondanoTeKa
TEXHUYECKOro
By3a» (3BC
«KoHcynabTaHT
CTYJAEHTA))

Komnexuus
«Menununa (BO)
I'DOTAP-Menna.
Books in English
(KHHTH Ha aHTJTUHCKOM
SI3BIKE)»

http://www.studmedlib.ru

[Tonuslit gocTyn
(peructpanus mno
IP-anpecam
KBI'Y)

IBC «JI1aHp»

DIIEKTPOHHBIE BEPCUU
KHHT BEIYIIHX
M3JIaTENILCTB YU4eOHOH 1
Hay4HOH JINTEpaTyphl
(B TOM UHCITE
YHUBEPCUTETCKUX
M3JIATeNbCTB), TaK U
JIEKTPOHHBIE BEPCUU
MEPUOANYECKUX
W3JaHUH 110
Pa3InYHBIM 00JIACTSIM
3HAHUMU.

https://e.lanbook.com/

[Tonuslit gocTyn
(peructpanus 1mo
IP-anpecam
KBI'Y)

IBC «JIaHb»

Komnekmus
3JIEKTPOHHBIX U3JJaHUN
«®DITY. 10-11 xn. U3x-
Bo «IIpocsemnienney.
O061eoOpa3oBaTeIbHbIC
MIPEIMETHI.

https://e.Janbook.com/

ITonuslii nocTyn
(peructpanus mo
IP-agpecam
KBI'Y)

HanmonanbHast
3JIEKTPOHHAS
OHMO0JIHOTEKA
PI'b

OObeIMHEHHBIN
3JIEKTPOHHBIN KaTaJlor
(hOHIIOB POCCUUCKUX
OUOIHOTEK,
coJiepKaIuit

4331 542
AJIEKTPOHHBIX
JIOKYMEHTOB
00pazoBaTeILHOTO U
HAy4YHOI'0 XapakTepa Io
Pa3INYHBIM OTPACIISIM
3HAHUM

https://rusneb.ru/

Hoctym ¢
3JIEKTPOHHOTO
YUTAJILHOIO 3aJia
OUOIHOTEKH
KBI'Y

9BC
«IPSMART»

107831 myOnmkaruii, B

T.4.: 19071 — yuebHbIX

http://iprbookshop.ru/

[Tonuslil nocTyn
(peructpanus no
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n3gaHui, 6746 —
Hay4HbIX u3ganuii, 700
KOJUIEKLUH, 343
)kypHana BAK, 2085
ayJAuOn3JIaHHI.

[P-anpecam
KBI'Y)

9BC
«IPSMART»
(30P PKN)

Tematnueckas
KoJuiekuus «Pycckuit
SI3BIK KaK
WHOCTPaHHBI»
W3natenbckue
KOJUIEKLINU:
«3naroycty; «Pycckuit
s13bIK. Kypcbiy;
«Pycckuil s13b1K»
(Kypesr YMK
«Pycckuit s3b1K
CETOIHS» - 6 KHUT)

http://iprbookshop.ru/
http://www.ros-edu.ru/

[Tonuslil nocTyn
(perucTpamus mo
IP-anpecam
KBI'Y)

IBC «lOpaiim»
aiasa CITIO

DIIeKTPOHHBIC BEPCUHU
yueOHOM 1 HayYHOH
JTUTEPaTypPhI
n3narenscTB «fOpaitt»
g CIIO n
AIIEKTPOHHBIEC BEPCUH
MIEPUOANIECKUX
W3JaHUH 110
pasIuYHBIM 001aCTIM
3HAHUMU.

https://urait.ru/

[Tonuslit nocTyn
(peructpanus mno
IP-agpecam
KBI'Y)

10.

IBC «lOpaiim»
g BO

DIIEKTPOHHBIE BEPCUU
8000 HauMeHOBaHMIA
yueOHOH 1 HayYHOH
JTUTEPaTypPhI
uznarenscTB «tOpaitt»
st BO 1 anekTpoHHbIe
BEPCHH TIEPUOINIECKUX
U3JaHUN 10
pa3IMYHBIM 00J1aCTIM
3HAHUM.

https://urait.ru/

[Tonuslit gocTyn
(peructpanus mno
IP-anpecam
KBI'Y)

11,

Polpred.com.
HosocTu.
0630p CMU.
Poccusi n
3apy0exbe

0630p CMU Poccun u
3apyOexbst. [lomHbie
TEKCThI + aHATUTHUKA U3
600 n3ganuii mo 53
OTpaciIsIM

http://polpred.com

Hoctym no 1P-
agpecam KbI'Y

12.

Ipe3unentckas
ou0IMOTEKA
M. b.H.
Eabnuna

Bonee 500 000
JJIEKTPOHHBIX
JTOKYMEHTOB 10
uctopun OrevecTna,
poccuiickoit
TOCY/IapCTBEHHOCTH,
PYCCKOMY SI3BIKY H

paBy

http://www.prlib.ru

ABTOpPU30BaHHBIN
JIOCTYII U3
OUOIHNOTEKH
(ayn. Nell5, 214)

Kpome ToOro

oOyyJaroruecs

MOWCKOBBIMU CUCTEMAaMU:
26. [TomroTekcToBas 6a3a manabix ScienceDirect: URL:http://www.sciencedirect.com.

27. MatemaTtnueckast uHTepHeT-Onbmmorexka URL: https://math.ru/lib/cat/

54

MOTYT

BOCIIOJIB30BAaThCs

npo¢eCcCuOHATHHBIMH



http://iprbookshop.ru/
http://www.ros-edu.ru/
https://urait.ru/
https://urait.ru/
http://polpred.com/
http://www.prlib.ru/
https://math.ru/lib/cat/

Ji1g 3¢ hekTUBHOTO YCBOEHUS AUCUMILTUHBL, TOMUMO Y4eOHOTO MaTepualia, CTyAeHTaM
HE00XO0IMMO MOJIB30BAThCS JTAHHBIMU BCEMUPHOU ceTd MIHTEepHET, TAKUMH CallTaMH, Kak:

28. MaremaTtuyeckas sHuuknoneaus- PlanetMath.Org

29. I'moccapuii mo matematuke http://www.glossary.ru/cgi-in/gl sch2.cgi?’RMgylsgyoqg

30. Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU http://www.elibrary.ru

31. O6pazoBarenbHbIil MaTemaTndeckuii caiit URL: http://www.exponenta.ru

7.6. Memoouueckue yKazanus no npoeeoeHuIo pazniuiyHslX y4eOHblX 3aHAMUL U
U006 CAMOCMOAMETbHOU Padomul.

VYyeOHast paboTa 1o TUCIUIUIHHE «AJTedpay» COCTOUT U3 KOHTAKTHOW paboThl (JICKIUH,
MPAKTUYECKHE 3aHATHS) U CaMOCTOSTEeNbHOM paboTel. COOTHOLIEHHE JIEKUUOHHBIX H
MPAKTUYECKUX 3aHATUH K OOIIeMy KOJMYECTBY YacOB COOTBETCTBYET Yy4eOHOMY IIIaHy
Harnpasienus 01.03.01 — Maremaruka, npoduib «Anredpa, Teopus YUCENI, MaTeMaThudecKas
JIOTHUKA

JlJ1s TOATOTOBKYU K MPAKTUYECKUM 3aHSATHSAM HEOOXOIMMO PacCMOTPETh KOHTPOJIbHBIE
BONIPOCHI, MPH HEOOXOAMMOCTH OOpaTUTHCS K PEKOMEHAYEMOW IMTeparype, 3amucarb
HEMOHSTHBIE MOMEHTHI B BOIPOCaxX Ui YSICHEHUSI UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no u3y4eHur0 OUCUUNIUHbBL
«Anzeopa» ona odyuarowuxcsa

[Tpuctynas kK U3y4CHUIO NUCIHILIMHBI, 00YYalOMEMyCcsi HEOOXO0AUMO O3HAKOMHTBCS C
TEMaTUYECKUM IIJIAHOM 3aHSTHH, CIIUCKOM PEKOMEHJIOBAHHOUN ydeOHoM nmureparypsl. Ciemyer
YSICHUTH TOCJICAOBATEIILHOCTh BBIOJHEHHUS WHAWBUIYAIBHBIX YYCOHBIX 3aJlaHHi, 3aHECTU B
CBOIO pabOuyr0 TETPaJb TEMBI U CPOKU MPOBEACHUS CeMUHAPOB. [Ipu M3ydeHUH TUCITUILIAHBI
o0yJaroIuecs: BBITOJIHSIOT CICAYIONIME 3aJaHus: M3y4aroT PEKOMEH/IOBAHHYIO YYEOHYIO W
HAyYHYIO JIUTEPATYPY; MHUIITYT KOHTPOJIbHBIC PAOOTHI; BBIMOIHIIOT CAMOCTOSTEIbHBIC PAOOTHI,
YYaCTBYIOT B BBIIIOJHCHHHM MPAKTUYCCKUX 3aJaHUil. YPOBEHb U TJIyOMHAa YCBOCHHS
JUCITUTUIMHBL 3aBUCAT OT AKTUBHOM M CHUCTEMATHYECKOH padOThl HA JICKIUAX, WU3YYCHHS
PEKOMEHI0BAaHHOH JINTEPATYPHhI, BBIMIOJIHEHUS! KOHTPOJIBHBIX MMCbMEHHBIX 3aaHUH.

Kypc usydaercs Ha JEKIUAX, CEMUHAPAX, MIPH CAMOCTOSTEIILHON M WHIMBHUIYAILHOMN
pabote oOyuaronmuxcs. OOywaromuiicss AJis TOJHOTO OCBOCHUS MarepHualia JODKeH He
MPOIYyCKaTh 3aHSTHS W aKTUBHO YyYacTBOBATh B ydeOHOM mporiecce. JIGKIMU BKIIOYAIOT BCE
TEMbl M OCHOBHBIE BOMPOCHl TEOPUU M TPAKTHKU. g MakcUManbHOH 3¢ (EeKTUBHOCTH
U3YYCHUS HEOOXOJUMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIWHA, 3HAaTh PEKOMEHIYEMYIO
mpernoaaBaTeneM JUTepaTypy, MO3BOJSIONIYIO0 JTOMOJHUTh 3HAHUS W JIy4llle MOJTOTOBUTHCS K
CEMUHAPCKHUM 3aHATHSIM.

B coorBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXIyI0 TeMY BBIAECNEHO HEOOXOAMMOE
KOJIMYECTBO YACOB MPAKTUYCCKUX 3aHATHH. OOydaronuecs JTOJDKHBI PETYIISIPHO TOTOBUTHCS K
CEMUHAPCKUM 3aHATHSIM M YYacTBOBaTh B OOCYXKICHHH BOIPOCOB. [Ipu MOArOTOBKE K
3aHATHSIM  CIIEAYET PYKOBOJCTBOBATHCSA KOHCIEKTOM JIGKIIMA ©  PEKOMCHJIOBAHHOM
autepatypoii. TeMaTudyeckuil MiaH AUCHUILUINHBI, YieOHO-METOIUYECKUE MaTePHAIIbl, a TaKXKe
CITUCOK PEKOMEHI0BAHHOM JTUTEPATyPhI IPUBEICHEI B pad0o4eii mporpamMmme

Memoouueckue pexomenoayuu npu padome HA0 KOHCREKMOM
60 6pems npoeedeHusn 1eKuuu

B nmpouecce neKUMOHHBIX 3aHATHHI 1enecooOpa3HO KOHCHEKTUPOBATH y4eOHBIN
marepuai. il 3TOro MCMONB3YIOTCs OOIMe M YTBEPAMBLIMECS B IMpPAaKTHKE MNpaBWia, H
MpUEMbl KOHCTIEKTUPOBAHUS JIEKIIHA.

KoHcnektupoBanue JeKIUi BEAETCA B CIELMAIbHO OTBEAECHHOM IJI ATOrO TETPaju,
KOKIBIA JINCT KOTOPOM JIOJDKEH UMETh II0JIg, Ha KOTOpPBIX JENaloTcsi TIOMETKH U3
PEKOMEHI0BAaHHOW JIUTEPATYyphl, JOMOJHSAIOIIAE MaTepHas MPOCIYIIaHHON JIEKIIMH, a TaKXke
MOIYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

55


http://www.glossary.ru/cgi-in/gl_sch2.cgi?RMgylsgyoqg
http://www.elibrary.ru/
http://www.exponenta.ru/

IlenecooOpa3Ho 3amuchiBaThb T€My M IUJIaH JIEKLMHA, PEKOMEHIYEMYIO JHMTEpaTypy K
TeMe. 3allucu pas3AeioB JIEKIUHM JOJKHBI UMETh 3aroJIOBKH, IOA3ar0JI0BKH, KPACHbIE CTPOKH.
Jna BelIENeHMs Pa3AenoB, BBIBOJOB, ONPEACICHUN, OCHOBHBIX HMJAEH MOXHO HCIIOJIb30BaTh
I[BETHBIC PYUYKH U (HJIOMACTEPHI.

Ha3BaHHbIe B JIEKLMU CCBUIKM Ha IEPBOMCTOYHUKHU HAJ0 MOMETUTh Ha IOJAX, YTOOBI
IpU CaMOCTOSITETIbHOM paboTe HAWTH W BHHCAaTh UX. B KOHCHEKTE JOCIOBHO 3aIHCHIBAIOTCS
ornpeneneHus NoHATHH. OcTallbHOE AOJKHO ObITh 3alIMCAaHO CBOUMU CJIOBAMHU.

Memoouueckue pekomenoayuu no nOO20MO6Ke K NPAKMUYECKUM 3AHAMUAM

[IpakTnyeckue (CeMHHApCKHMe) 3aHATHS — COCTaBHas 4acTb YydeOHOro Ipolecca,
rpynmnoBast ¢opMma 3aHATAH TpPU AKTUBHOM YYaCTHHM CTYAEHTOB. llpakTudeckue 3aHATHSL
CIIOCOOCTBYIOT YINIyOJIeHHOMY H3Y4YEHUIO HauOojee CIOXKHBIX IpoOJieM HAayKH M CIIyXkar
OCHOBHOHM (pOPMO¥i MOABEJICHHUS UTOTOB CAMOCTOSATENILHOM PabOThI 00YyJArOIIUXCS.

[esnbt0 MPaKTUYECKUX 3aHATHM SBISETCS YIIIyOJIeHHE M 3aKpeIUIeHHE TEOPEeTHUECKUX
3HAHUH, MTOJIyYEHHBIX 0OYyUYaAIOIIMMUCS Ha JIEKLIUAX U B IPOLIECCE CAMOCTOSITEILHOTO U3yUCHHS
y4eOHOro Marepuaia, a, cjleloBaTelbHO, (JOPMUPOBAHHE y HMX ONpPEICIICHHBIX YMEHUH U
HAaBBIKOB.

B Xxoze moAroTtoBKM K CEMHHAPCKOMY 3aHATHIO HEOOXOJMMO IPOYUTATh KOHCHEKT
JIEKIIMM, W3Yy4YUTb OCHOBHYIO JINTEPATypy, O3HAKOMHUTHCS C JONOJHUTEIBHOM JIMTEpaTypou,
BBINIOJIHUTh MNpakTudyeckue 3ananus. [Ipm 3TOM ydecTb pekoMeHAauMM IpernojaBaTelss U
TpeOoBaHusi nporpammbl. JlopabarbiBaTh CBOM  KOHCHEKT JIEKIIMH, Jielas B HEM
COOTBETCTBYIOILNE 3aIIUCU U3 JIUTEPATYPBHI.

KenartenbHO mNpHM MOATOTOBKE K IPAKTUYECKUM 3aHATHAM 10 JUCLHUIIIMHE
OJIHOBPEMEHHO HCIIOJIb30BaTh HECKOIBKO HCTOYHUKOB, PACKPBIBAIOLINX 33JaHHBIE BOIIPOCHI.

Memoouueckue pekomeHoayuu no OpeaHU3AYUU CAMOCHOAMENbHOU PAdOnbl

CamocrosiTenbHass paboTa OOy4aroOmUXCs - CIOCOO aKTUBHOTO, II€JICHANPABICHHOTO
OpUOOpETEeHUs] CTYJEHTOM HOBBIX [UIsl HEro 3HAHUM W yMEHUH 0e3 HEernoCpeICTBEHHOIO
ydqacTusi B 9TOM IIpoliecca mpernogaBatencii. [loBbleHre poiau caMOCTOATENIbHONM pPaboThI
00y4aromuxcs Mpu NPOBEACHUN PA3IMYHBIX BUAOB yUCOHBIX 3aHATHH MPEAINOIaraer:

—  ONTUMH3AIMIO METOJ0B 00yYeHUs, BHEIPEHUE B YUeOHBIN MPOIECC HOBBIX TEXHOJIOTHI
0o0y4YeHHsI, TOBBIIAIOMIMX TPOU3BOAUTEIBHOCTE TpyJda TMPEToaaBaTeNs, aKTHBHOE
UCIOJIb30BaHUE HMH(DOPMAIIMOHHBIX TEXHOJIOTUH, MO3BOJIAIONMX OOydaromeMycs B
yoOHOE ISt HETO BpeMsi OCBauBaTh YYeOHBI MaTepHal;

—  BHEJIPEHHE KOMIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpLICHCTBOBAaHHE METOJUKH IPOBEIEHHUS MPAKTUK M Hay4YHO-HMCCIIEI0BATENbCKOM
paboTel 00ydarolmMXCs, MOCKOJBKY HUMEHHO 3TH BUIbl y4eOHOH paboThl B MEPBYIO
ouepesib FOTOBIT 00YUYAIOIIMXCS K CaMOCTOSITEIbHOMY BBINOJIHEHUIO MPO(eCCHOHAIBHBIX
3azad.

CamocrosiTenbHasi paboTa MNPUBOAUT CTYACHTa K IIOJIYYEHHIO HOBOTO 3HaHMS,
YIOPSIOYCHUIO W YIIIyOJeHMI0O  HMMEIOLUXCS  3HAaHUM, (OPMHPOBAHHIO y  HEro
npodeccuoHaNbHBIX HaBBIKOB U yMeHul. CaMmocTosATenbHas paboTa BBINOIHSIET Psil PYHKIIMA:
pa3BUBAIOIIYIO, HMH(OPMAIIMOHHO-00yYalOIyl0, OPHUEHTHPYIOLIYI0O U CTHUMYJIUPYIOIILYIO,
BOCIHMTHIBAIOIIYIO, HCCIIEI0BATENIbCKYIO.

CryneHTaM peKOMEHIyeTcsl ¢ CaMOro Hauajia OCBOEHHS Kypca paboTaTh ¢ JIUTepaTypoi
U TIpe[yTaraéMbIMH 33/IaHUSIMH B ()OpPME TTOATOTOBKH K OUYEPEAHOMY AYAMTOPHOMY 3aHSTHIO.
[Tpu ocBoeHHMHU Kypca CTYACHT MOXKET IOJIb30BaThCS OMOIMOTEKON By3a, KOTOpas B IOJIHOM
Mepe oOecrieueHa COOTBETCTBYIOIIEH nuTepaTypoil. CamoctosTenbHas padoTa CTYACHTOB
IpeyCMOTPEHA YUeOHBIM IUIAHOM U BBINOJIHAETCS B 00s3aTeIbHOM nopsiake. i ycnenHoro
CaMOCTOSITENILHOTO M3Y4YEHHs] MaTepHajia MCIIOJIb3YIOTCS DAa3JIMYHbIE CpEACTBA OOYy4eHHS,
CpeaH KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH()OPMAIMOHHBIE TEXHOJOTHH PAa3HOTO YPOBHA H
HAIPaBJICHHOCTH: AJIEKTPOHHBIC YYCOHUKU U KYPCHI JIEKIIH, 0a3bl TECTOBBIX 3a/IaHUH U 3a/1a4.
JUis  ycremHoN opraHu3alii  CaMOCTOSITEIbHOH paloThl BCE AaKTHBHEE IPUMEHSIOTCS
pasHooOpa3Hble 00pa3zoBaTeNbHBIE PECYpPCHl B CETH VIHTEpHET: CHCTEMBI TECTUPOBAHHS,
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BUPTYaJbHbIC JIEKI[MH, TIPU HTOM TOJB30BATENIO JOCTATOYHO MMETh KOMIIBIOTEp U
NoAKJIroYeHue K MurepHer.

Bonwimoe BocnuTaTenbHOE M 00pa30BaTEIbHOE 3HAYEHUE B CAMOCTOSITEIIHPHOM y4eOHOM
TpyJde CTylIEHTa HMEeT CaMOKOHTpPOJb. CaMOKOHTPOJb BO3OYXKIAeT © TOJACPKUBACT
BHUMAHHE M HWHTEPEC, IMOBBIIIAET AKTUBHOCTH MAMSTH M MBIIUICHHS, MO3BOJISET CTYACHTY
CBOCBPEMEHHO OOHAPYKUTh M YCTPAHUTHh JOIMYIICHHBIC OMMUOKA M HEJOCTaTKH, OOBEKTHBHO
ONpEeACIUTh YPOBEHb CBOMX 3HAHWH, MPAKTUYECKUX yMeHH. Camoe JOCTyImHOE U IPOCTOE
CPEICTBO CAMOKOHTPOJISI ¢ IPUMEHEHHEM HMH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOIOT Ui
- 9TO psAA TECTOB «on-line», KOTOphIE MO3BOJSIOT OINPEACIUTh CBOW YPOBEHBb BIIAJCHUS
MPEIMETHBIM MAaTEpPHaIOM, BBISBUTH CBOM OMIMOKM ¥ TIONYyYUTh PEKOMEHIAIUU TI0
CaMOCOBEPILICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcio nutepatypy MOXKHO pa3JesuTh HA yUeOHUKH U y4eOHbIE TOCOOUS, OpUTHHAIbHbIC
Hay4Hble MOHOTpaduyecKkre UCTOUHUKHU, HaydHble MyOIIMKALUMU B IIepuouueckoi neyatu. 13
HUX MOJKHO BBIJICIUTh JIMTEPATYpPy OCHOBHYIO, JOIOJIHUTENBbHYD W JIUTEpATypy AJs
yIIIyOJI€HHOTO U3y4YEeHHUs AUCLUILINHBIL.

W3yuenne AMCHUIUIMHBI CelyeT HAYMHATH C Y4eOHHKA, MOCKOJIBKY YYeOHHK — 3TO
KHHUra, B KOTOPOH H3JIOKEHbl OCHOBBI HAy4HBIX 3HAHUU II0 ONPEICIICHHOMY IIPEAMETY B
COOTBETCTBUHU C LIETSIMU U 33/1a4aMH 00y4YEeHUs], yCTAaHOBJIEHHBIMU ITPOIPaMMOiA.

IIpu pabote ¢ nureparypoil HEOOXOAMMO YUMTBHIBATh, YTO UMEIOTCS pa3IMyYHbIE BUbI
YTEHMS, U KXKIbIA U3 HUX UCIOJIB3YETCS Ha ONPE/IEIIEHHBIX ATallax OCBOEHUS MaTepuaa.

IIpeosapumenvroe YTeHNE HAIPABJIEHO HA BBISBICHHE B TEKCTE HE3HAKOMBIX TEPMHHOB
U IIOMCK MX 3HA4YCHMS B CIIPAaBOYHOM JMTEepaType. B 4YacTHOCTH, IIpM YTEHMM YyKa3aHHOU
JUTEPATypbl HEOOXOAUMO MOIPOOHEUIIUM 00Pa30M aHAIU3UPOBATH OHATHSL.

Cke603H0€e umenue IpesnoyiaracT MpoYTEeHHE MaTepralia oT Hadaia 70 koHua. CKBO3HOE
YTEHUE JIUTEepaTypbl U3 MPHUBEIECHHOIO CIHMCKA JAeT BO3MOXHOCTb CTYJEHTY c(hOopMUPOBATH
CBOJI OCHOBHBIX TIOHSITHH U3 U3y4aeMoi 00J1acTH U CBOOOIHO BIIAJIETh UMH.

Buibopounoe — Ha000pOT, UMEET LIEJIBIO TOMCK M 0TOOP MaTepuana. B pamkax J1aHHOro
Kypca BbIOODOYHOE YTEHHME, KaK CHoco0 OCBOEHHS COJAEp)KAHUS Kypca, JOJIKHO
MCII0JIb30BAThCS IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHAM 110 COOTBETCTBYIOIUM Pa3/IeIaM.

Ananumuyeckoe uymeHue — 3TO KPUTHYECKUH pa3d0Op TEKCTa C MOCIEAYIOLUM €ro
KOHCIIEKTUPOBAHUEM.

Henbto uzyuaroweco urenus sABIsSETCs INIyOOKOE M BCECTOPOHHEE NOHUMAaHUE Y4eOHOM
UHpOpMaLUH.

[TonroroBka K 3K3aMeHy JOJIKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MarepHaa,
MaTepHala NpakTUYECKUX 3aHATHH ¢ 00s3aTeNIbHBIM 00pallleHHeM K OCHOBHBIM y4€OHUKaM I10
Kypcy. OTO MO3BOJMT HCKIIOYUTh OMIMOKM B TOHUMAaHUM Marepuaya, OOJETYuT €ro
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTEPUa MHOTOUYUCIIEHHBIMH IPUMEPAMH.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY

Dk3aMeH B 3-M ceMecTpe sBiseTcss (OpMOil UTOrOBOrO KOHTPOJIS 3HAHUM M yMEHMH
00yJaromuxcs 1Mo JaHHOW JUCIUILTMHE, MOJYUYEHHBIX Ha JIEKIUAX, IPAKTUYECKUX 3aHATUSAX U
B IIPOIECCE CaMOCTOATENBHON padboThl. OCHOBOW UIsS OTPEAETICHUS OICHKH CIYXXHT YPOBEHB
YCBOEHHsI OOYyYaroIlMMHCS MaTepuaia, MpelyCMOTPEHHOro JaHHOM pabodel MporpamMmoi.
K sk3aMeHy A0IycKaroTCs CTYACHTHI, HaOpaBmme 36 u 0oyiee OaIOB MO UTOTAM TEKYIIETO U
IPOMEXYTOYHOro KOHTpoJs. Ha sk3ameHe cTyaeHT MoxeT HaOpath ot 15 1o 30 6asmos.

B meproa moAaroTtoBku K sK3aMeHY oOydaromiuecs BHOBb OOpamiaioTcs K y4eOHO-
METOAMYECKOMY MaTepually U 3aKpeIUISIOT MPOMEXYTOUHbIC 3HAHUS.

[Tpu moATOTOBKE K AK3aMEHY 00yUJarOIIMMCS IeJIeco00pa3HO UCIOIh30BaTh MaTePHAIIBI
JEeKIHHA, y4eOHO-METOJUYECKHEe KOMIUIEKChl, OCHOBHYIO U JONOJHHUTEIBHYIO JHMTEpaTypy.
Ha »sx3ameH BBIHOCHMTCS MaTepuas B 00beMe, MPEeayCMOTPEHHOM paboueill mporpaMMmon
y4eOHOI TUCIMIUIMHBI 32 ceMecTp. DK3aMeH MPOBOJUTCS B MMCbMEHHOM / YCTHOI (hopme.

57



[Ipu mpoBeneHnn SK3aMeHa B MUCbMEHHOM (YCTHOM) (hopme, BeMyIIuil mpenoaaBaTelib
COCTaBIISIET SK3aMEHAI[MOHHBIE OWJIETHI, KOTOPhIE BKIIIOYAIOT B Ce0s: TEOPETUUIECKHIE BOMPOCHI
u 3amayr. QOpMyIHPOBKA TEOPETHYECKUX 3aJaHHUI COBIAIaeT ¢ (HOPMYIUPOBKON TEPEUHS
9K3aMCHAIIMOHHBIX BOITPOCOB, JOBCACHHBIX a0 CBCACHUA 06yt1a101111/1xc;1 HAaKaHYHC
sK3aMeHallMOHHOM ceccun. CopepkaHHe BOMPOCOB OJHOTO OWJIeTa OTHOCUTCS K Pa3iMYHbIM
paszenaM IporpaMMBbI ¢ TeM, YTOOBI 00JIee TTOJTHO OXBATUTh MaTepral YIeOHOUW TUCITUTUINHEI.

Ha noxaroroBky orBeta Ha Owiier Ha sk3ameHe otBogutcs 40 munyt. [lpu nposenennm
MHMCbMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3yrnbrar ycTHOrO (IMCbMEHHOT0) 3K3aMEHa BHIPOKACTCS OLICHKAMU:

Ouenka «omauynomr— om 91 oo 100 6annoe — TeopeTHUIECKOe COACpKaHUE Kypca OCBOCHO
HOJTHOCTBIO, 0e3 MPOOEIoB, HEOOXOMMBIE MPAKTUYECKUE HABBIKM PAa0OTHI C OCBOGHHBIM MaTepHaioM
copmupoBanbl. Bee npemycMoTpeHHble TporpaMMmoii oOydeHusi yueOHble 3a/laHusi BbINONHEHbL Ha
9K3aMEHE CTYJEHT IEMOHCTPUPYET IITyOOKUE 3HAHUS IIPEyCMOTPEHHOIO IIPOrpaMMOii MaTepuasia, yMeeT
YETKO U JIOTHYECKH M0CIIe/IOBATEIbHO OTBEYATh Ha MOCTABJICHHbIE BOIIPOCHL

Ouenxa «xopowon — om 81 0o 90 6annoe — TEOPETUYECKOE CONIEPKAHUE Kypca OCBOCHO,
HEOOXOMMbIE TIPAKTHYECKUE HAaBBIKM pPAOOThI C(HOPMHUPOBAHBI, BBHITOIHEHHBIE YYEOHBIC 3aaHUS
coliepkaT HEe3HAuMTelbHple ommMOKU. Ha sK3ameHe CTyleHT JeMOHCTpUPYET 3HaHUSI OCHOBHOIO
(TporpamMMHOr0) MaTepuaa, I0myCcKaeT HETOUHOCTH TP OTBETE Ha MIOCTABJICHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOpeTHUECKOE COJIEPKAHUE
Kypca OCBOEHO HE MOJHOCThI0, HEOOXOAMMbIE MPAKTUYECKUE HABBIKH PAOOTHl CPOPMUPOBAHBI
YaCTUYHO, BBINOJHEHHBIC yUeOHBIC 3a/laHUsI coiepkaT rpyobie omnOku. Ha sx3amene cryaeHT
JEMOHCTPHUPYET 3HAHUE TOJIBKO OCHOBHOTO MaTepuaja, OTBEThl COJEp)KaT HETOYHOCTH,
HapylIlIeHa 0CIeA0BATEIbHOCTD U3JI0KEHUS MaTepuaia

Ouenka «Heyooenemeopumenvho» — om 36 0o 60 0annoe — TEOPETUUECKOE
CoJlep’)KaHUE Kypca HE OCBOEHO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKM pPA0OTHl HE
chOopMUpOBaHbI,  BBINOJHEHHBbIE  y4eOHbIE  3aJaHus  CcoAep)KaT rpyOble  OmIMOKH,
JIOTIONIHUTENIbHASL CaMOCTOsITeNIbHAsE paboTa Haja MarepuajJoM Kypca HE IMpHUBEAET K
CYILIIECTBEHHOMY MOBBIIICHUIO KAY€CTBA BBIMIOJHEHUS y4eOHbIX 3a1aHnil. Ha sk3ameHe cTyieHt
JIEMOHCTPUPYET HE3HAHWE 3HAYUTEJIBbHOM 4YacTW IPOrpaMMHOr0 Marepuala, CyIIEeCTBEHHBIE
OMMOKM B OTBETaX Ha BOMNPOCH, HEYMEHHE OPHUEHTHPOBAThCS B MarepHale, HE3HaAHHE
OCHOBHBIX TTOHSITHHA JUCIUTUTAHBI

Memoouueckue pekomenoayuu 01 HANUCAHUA KYPCOBOU padomul

Kypcosaa paboma. CMpbic HanucaHus KypcOBOW pabOThl COCTOMT B MPUOOPETCHHUH
CTYZCHTOM HAaBBIKOB CaMOCTOSATEIBHOTO PEIICHUS TMPAKTUYECKUX MpoOJIeM C HaydHBIX
NO3WIMKA W THCHMEHHOTO W3JIOKEHHS TIOTYYEHHBIX pPE3YyJIbTaTOB IO BBHIOpDAHHOH Teme
(TeopeTHyeckast yacTb, (HGOPMUPOBAHHE U 3aKpPEIUIEHUE CUCTEMbl 3HAHUN, YMEHHUI M HaBBIKOB
10 JJAHHOM TeMe, CAMOCTOSTENILHOIO IPOBEICHUS Pa3IMYHBIX ITANIOB UCCIIEOBAHU).

[Topsii0oK MOATOTOBKU KypCOBOM pabOThI COAECPIKUT CIIECAYIOIINE HTAIIBL:

— BBIOOpP TEMBI U COTIIACOBAHUE €€ C HAyYHBIM PYKOBOJAUTEIEM;

— (opmupoBaHHE CTPYKTYpPbI KypCcOBOW pabOThI;

— cbop marepuaina u ero oopaboTka;

— 1moadop NIUTepaTypsl MO TEME, MOATOTOBKa Onbinorpaduu n3yyaeMoro Borpoca;

— (opMHpOBaHNE OCHOBHBIX TEOPETUIECKUX MOJIOKEHH, BBIBOJIOB I PEKOMEH IAITHii;
— TIOATOTOBKa M 0(OpMIIEHHE KYPCOBOW PabOTHI;

— cllaya IOJArOTOBJICHHOM KypcOBOW pabOThl HAYYHOMY PYKOBOJHUTEIIIO;

— 710paboTKa TeKCcTa M0 3aMeYaHHUsIM HayYHOT'O PYKOBOJHUTEIS.
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[Ipy BBHIMOTHEHWH KYpPCOBOW pabOTBI CTYIAEHTY HEOOXOIUMO CHCTEMATUYECKU
KOHCYJIbTUPOBAThCA C HAyYHBIM PYKOBOAMTEIEM II0 BONPOCAM HamUCaHUsS paboOThl (ITU1aH
paboThl, METOAMKA HAMTMCAHUS, AHAJIU3 MTOTYYECHHBIX PE3YJIbTaTOB).

KypcoBas paboTa n1omKHa COCTOATH U3 CIACAYIOIINX YaCTe:

— THUTYJIbHBIN JIUCT,

— cojaepykaHue (oriaBicHUE),

— BBeJCHHE,

— OCHOBHOM TEKCT (pa30UTHIN HA MyHKTHI U TIOJITYHKTHI),
— 3aKJIIOYEHHE,

— CHHCOK HCIIOJIb30BAHHBIX HCTOYHUKOB U JINTEPATYPHI,
—  TIPUIIOKEHUS.

Tumynvnotii aucm. TUTYIBHBIN JTUCT SBIISETCS MEPBOM CTPaHUIIEH KYPCOBOM pabOTHI U
BBITNOJIHSETCS CTPOro Mo 00pasily, IPUBEACHHOMY Ha Kadepe.

Cooepocanue (o2naenenue). Copepxanue (OrjaBICHHE) OTPAXKAECT CTPYKTYPY
KypCOBOH pabOTHl M MOMEMIAETCS MOC]e TUTYIBHOTO JncTta. OriaBieHne BKIIOYAET B CeOs:
CIIMCOK MPUHSATBHIX COKPALICHU; BBECHUE; HAMMEHOBAHUS BCEX IJIaB, IYHKTOB U MOAMYHKTOB;
3aKJIFOYEHUE; CIIUCOK HCII0JIb30BAHHBIX UCTOYHUKOB U JINTEPATYPhI; IPUIIOKEHUS C YKa3aHUEM
HOMEpPOB CTpaHUI, C KOTOPbIX OHM HauMHatoTcd. Hymepanus crpaHun odopMisieTcs
apabckumu 1udpamu. HanMeHoBaHHMS TJIaB HE JOJDKHBI TMOBTOPSATh HAa3BaHHE KypCOBOM
paboThl, a 3ar0JIOBKH IYHKTOB — HAa3BaHUSI IJ1aB.

Beeoenue. KypcoBas pabota HaunHaeTcs ¢ BBelAcHHUS. Bo BBeleHHWH aBTOp JOJDKEH
MOKa3aTh aKTyalbHOCTh M30paHHOM MPOOJIEMBI, CTETIEHb €€ Pa3pabOTaHHOCTH B JIUTEpAType,
HOBU3HY TEMBl, CBSI3b JAHHOI'O HCCIIEJOBaHMSI C JAPYTUMHU HAY4YHO-UCCIIEI0BATENbCKUMHU
paboramu. 3mech (GOPMYNHPYIOTCS LENb W 33Ja4ll WCCICAOBAHUS, YKAa3bIBAIOTCS OOBEKT,
peIMeT, METOAMKA U METO/I0JIOT sl UCCIIEI0BaHuUsl, 00OCHOBBIBAETCS CTPYKTYpa pabOThI.

Ocnoenaa uacms. B OCHOBHOM YacTH aBTOpP pAaCKphIBA€T COJAEpKaHHE KypCOBOM
paboTbl. OCHOBHAS YacTh OTPAXKACT UTOTU TEOPETHUECKON U MPAKTHUECKOW pabOThl CTY/ICHTA,
NPOBEIGHHOW 10 M30paHHOM TeMe, COJIEPXKUT pe3yJbTaTbl HCCIEIOBAaHUS, BBIBOJBI U
KOHKpPETHBIE TNpeanoxeHus no mpobieme. OCHOBHAs 4acThb KypcOBOW pPabOThHI AETUTCA Ha
IJIaBbl. [J1aBbl OCHOBHOM 4acTH MOTYT JENHUTHCA HA IYHKTHI M MOANYHKTHI. KaKaplii IyHKT
JIOJDKEH COZIeprKaTh 3aKOHYCHHYIO MH(opMaIuio.

3akniouenue. B 3ak0UCHUN aBTOP MOJABOJUT UTOTH MCCIEAOBAHUS B COOTBETCTBHUH C
ONpeeIecHHBIMU BO BBEJIEHUU 33JayaMH  KYpCOBOM pabOThl, JE€JaeT TEeOpeTHUECKHE
000011eHNs, POPMYIUPYET BHIBOABI U MPAKTUYECKUE PEKOMEHAAIINH.

Cnucok ucnonb306aHHbIX UCMOYHUKOG U Aumepamypsl. CIIICOK TOJIKEH CONEPXKaTh
nepevyeHb UCTOUHUKOB M JIUTEPATYpPhl, UCIOIb30BAaHHBIX MPU BBHIOJHEHUH KYpPCOBOM pabOTHI.
OOpazer;r  opopmileHHS ~ CIHCKAa  HUCMOJb30BAaHHBIX ~ WCTOYHMKOB M IPUMEpHI
6ubnuorpaduueckoro onucaHus nNpuBeaeHsl B http://www.ipr-ras.ru/gost-2008-references.pdf.

Ilpunosxncenua. Ilpunoxenne oGopMIISIOT Kak MPOJOJDKEHNE KYpCOBOM pabOTHI Ha ee
NOCIEAYIOIUX CTPaHUIAX W PAcIoNararT B MOPSAKE MOSBIEHUS CCBIJIOK HAa HUX B TEKCTE
pa6OTBI. B IMPUIIOKCHUA PEKOMCHAYCTCA BKIIIOYATh MATCPHAJIbl, CBA3AHHBLIC C BBIITOJIHCHUEM
KypCOBOH pabOThl, KOTOpPBIE IO KAKUM-JIMOO IPUYMHAM HE MOTYT OBITh BKJIIOUEHBI B OCHOBHYIO
yacTh uccnenoBanus. [1o conepkaHuio MpuiIoKeHHUs pazHOOOpa3Hbl. DTO MOTYT ObITh KOMHH
NOJJIMHHBIX JOKYMEHTOB, BBIACPKKH M3 OTUETHBIX MAaTE€pPHalIOB, NPOTOKOJIOB, OTAEIbHbIE
MOJIOKEHUS M3 MHCTPYKLIMHA W MpaBHII, paHee He ONyOJMKOBaHHBIE TEKCThI, mepemnucka. [lo
dopMe OHM MOTYT MpPEICTaBIATH COOOM TekcT, Tabmuipbl, rpaduku, cxembl. Kaxnoe
IPWIOKEHUE, Kak IMpaBWJIO, MMEET CaMOCTOSITENbHOE 3HAa4YeHHE, IMO3TOMY OHO JOJDKHO

59


http://www.ipr-ras.ru/gost-2008-references.pdf

HAUMHATBCA C HOBOM CTpaHMIbl, HMMETh TEMAaTHMYeCKUW 3arojoBOK, HaledaTaHHBIN
MPONMUCHBIMUA OykBamu. B mpaBoM BepXHEM yrily HaJ 3arojIOBKOM IMPOMHCHBIMU OyKBaMu
JIOJDKHO OBITh HAaIleuyaTaHO CJIOBO «IpUJIOKeHHe». Eciam mpuiiokeHuil B KypcoBOW paboTe
0ojee OHOTO, UX CIEIyeT MPOHYMEpoBaTh apabckumu Iudppamu (6e3 3naka No), HampuMmep:
Ipunoosicenue 1, Ilpunosicenue 2 v T. n. PuCyHKH, TaOMMIBI M CXEMBbI, IOMEIIAEMbIC B
MPWIOKEHUU, HYMEPYIOT apaOCckuMu IudpaMu B Mpeieax KakI0Tro MPUIOKEHUS, HAPUMED:
«Puc. 1.1» (mepBBIii pHCYHOK mepBoro mpwioxeHus); «Tabmuma 1.2» (BTopas Ttabimma
MIEPBOrO MPHUIIOKEHHUsT). MakcuMmanpHas cyMMa OallIoB MO KypCOBOW pa0OTe yCTaHOBJICHA B
100 Gamos.

Ouenka Kypcogoit pabomot «omauuno» — (om 91 oo 100 6annos) — xkypcoBas pabota

OyIeT OlleHeHa MeNaroroM Ha «OTJIMYHO», €CIU BO BBEACHHM IPHUBOJUTCS OOOCHOBaHHE
BbIOOPA KOHKPETHOM TeMbl, IOJHOCTHIO PACKPBITA aKTYAIIBHOCTh €€ B HAy4YHOUH OoTpaciiu, 4ETKO
OTIpeNieNIeHbl TPAaMOTHO TOCTaBJIEHBI 3a/Ja4d M 1LeJdb KypcoBOW paboTsl. OCHOBHAs 4acTh
paboThl JEMOHCTPUPYET OONBIIOE KOJMYECTBO MPOYUTAHHBIX aBTOPOM paboT. B Hei
COJIEp’KaTCsl OCHOBHBIE TEPMUHBI, U OHM a/IEKBATHO HCIIOJIb30BAHbI. KpUTHUECKH MPOUYNUTAHBI
UCTOYHUKU: BCSl HeoOXxoaumas uHGpOpManus NpOAHATM3HPOBAHA, BBIWICHEHA, JIOTMYECKH
CTpyKTypupoBaHa. I[IpucyTCTBYIOT BBIBOABI M TpaMOTHbIe 0000meHHs. B 3akmoueHun
CeNaHbl JIOTHYHBIE BBHIBOJBI, 2 COOCTBEHHOE OTHOIICHHE BBIPAXKEHO YETKO. ABTOp KypCOBOM
paboThl TPAMOTHO JEMOHCTPUPYET OCO3HAHHWE BO3MOXKHOCTU MPUMEHEHHUS HCCIETyEeMbIX
TEOpUH, METOAOB Ha IpakTuke. [IpunoxkeHne conepKUT UUTATHl U TaOJIHIIbI, UIUTFOCTPAIIUN U
quarpamMmbl:  Bce HeoOxoaumble Matepuansl. KypcoBas pabora HamucaHa B CTUIIE
aKaJeMHYECKOro MHCbMa (MCIONb30BaH HAy4yHBIH CTUJIb M3JIOKEHUS Marepuaia). ABTOp
aJICKBaTHO TPUMEHSJI TEPMUHOJIOTHIO, MPAaBHIBLHO Oopopmui cchulku. OdopmieHne paboTsl
cootBercTBYyeT TpeboBanusm ['OCT, oGubnumorpadust, mpuiaoxKeHus oQPOpPMIICHBI Ha OTIUIHOM
ypoBHe. O0BEM paboThl 3akiatoyaercs B npeaenax ot 20 qo 30 ctpaHuil.

Ouenka KypcoBoii padoTsl «xopowmo» — om 81 do 90 éannoe — xypcoBasi pabota Ha
«XOpOILI0» BO BBEACHUU COJCPKUT HEKOTOPYIO HEUETKOCTHh (popmynupoBok. B ocHOBHOI €&
YacTH HE BCErjJa MPOBOJAUTCS KPUTUYECKUN aHaIN3, OTCYTCTBYET aBTOPCKOE OTHOIIEHUE K
U3Y4eHHOMY MaTepuany. B 3akiroueHue HeaaeKkBaTHO HCIIONBb30BaHA TEPMUHOJIOTHS,
HAOJII0JIAI0TC HE3HAUMTEIbHbIE OLIMOKM B CTWJIE, MHOTME LMTaThl I'PaMOTHO O(OPMIIECHBI.
Jlomny1eHbl He3HAUNTENbHbIE HETOYHOCTH B 0hopmiieHH Onbinorpaduu, NpuioKeHUH.

Ouyenka Kypcoeoii pabomul «yooenemeopumenvno» —om 61 oo 80 d6annoe — xypcopas
paboTa Ha «yIOBJIETBOPUTEIIBHO» BO BBEICHUH COJCPXKUT JIMIIL IOIMBITKY OOOCHOBaHUS
BbIOOpa TEeMbl U aKTYaJlbHOCTH, OTCYTCTBYIOT 4€TkHe (HOpMYyIHpPOBKH. PacribiByaro
onpezeneHsl 3anauyl U neiad. OCHOBHOE COAEpKAHME - IEpEcKa3 4YyKMX HACH, HapylleHa
JIOTMKa M3JI0)KEHHsI, aBTOp MOMNBITAICA CPOPMYJIHMPOBaTh BBIBOABL. B 3akiroueHHM aBTOp
HOMBITAJICA CleNaTh O000OIIEHHs, COOCTBEHHOTO OTHOLIEHHS K paboTe NpaKTUYECKH He
nposiBUI. B mIpuiokeHuu AONyHIeHO HECKOJIbKO TrpyObIx omubok. He BeiaepkaH CTHIIb
TpeOyeMoro akajeMH4ecKOro MuchbMa IO MPOEKTY B IEJIOM, YAaCTO HEBEPHO YHOTPEOIstoTCA
Hay4YHbI€ TEPMUHBI, CCHUIKH 0()OpMIIEHBI HETPAaMOTHO, Ha0JII01aeTCs TUIaruar.

Ouyenka Kypcoeoii pabomul «Heyooe1emeopumenvuo» — om 36 oo 60 6annoe — npun
OLICHUBAHUM TaKOM KypcOoBOW paboThl, €e HEeAOCTaTKU BUIHBI cpa3y. KypcoBas paGora Ha
«HEYJIOBJIETBOPUTEIBHO» BO BBEIECHHH HE COACPKUT OOOCHOBAHMS TEMbI, HET aKTyaJU3allH
tembl. He 0003Ha4YeHb! U 11e71, 3a1a4u npoekta. CKyrnoe 0CHOBHOE COJIepKaHUE yKa3bIBaeT Ha
HEZ0CTaTOYHOE YHCJIO NPOYUTAHHOM JUTEpaTypbl. BHYTpEHHsISI JIOTMKAa BCETO H3JI0KEHHUS
npoekta cinabas. Her KpUTHYECKOrO OCMBICIEHHS MPOYUTAHHOTO, KaK U COOCTBEHHOTO
MHeHus. Het 060011eHni, BEIBOJOB. 3aKIl0YeHHE TAKOBBIM HE sBIigeTcsa. B HEM He npuBeeHbI

rpaMoTHbIE BbIBOABI. [lpunokenus nmbo BoBce HeT, JIMOO OHO HepocTaToyHo. B pabote
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HAOMOIaeTCsl  OTCYTCTBHE CCBUIOK, IIJIarMaT, HE BBIAEPKaH CTUIb, HEaJCKBAaTHOE
UCToNb30BaHue TepMmuHONOruu. I[lo odopmiueHuto HaOmomaeTcs psn  HEAOYETOB: HE
cobmonensl ocHOBHBIE TpeboBanust ['OCT, a Oubnumorpadus ¢ TPHIOKEHUSIMH COJEpKaT
MHOTO ommbok. Menee 20 ctpaHui; 00bEM Bceld paObOTHI.

8. Mamepuanvno-mexnuueckoe obecneyenue OUCUUNIUHbBL
8.1. Tpebosanusn k mamepuanbHoO-mexXHUYECKOMY 00ecneueHuro

Jnsa  peanuzanuu  paboueil mporpamMmbl TUCHHUIUIMHBI MMEIOTCS  CHEIUAIbHbBIE
MOMEIICHUS 11 MPOBEACHUS 3aHATUM JIEKIIMOHHOIO M CEMUHAPCKOTO THUIMA, TPYIIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJA W MPOMEXKYTOUHOM arrecTaluu, a
TaKk)Ke TIOMEUICHHS ISl CaMOCTOSTEIbHOW pPAa0OTHl W TOMEIICHUS I XpaHEHUS W
o0cCTyKUBaHUS 000pynOBaHUS. CreuunanbHbie MOMEILIEHUs YKOMILJIEKTOBAHbI
CHEIUAIM3UPOBAHHON MeOeIbl0 M TEXHHUYECKHMMH CPEICTBAMHU OOYUYEHUS, CIYXKAIIUMH IS
npecTaBieHus HHGopMauy OOJBIION ayAUTOPHH.

Jlns  mpoBelneHUsT 3aHATUM  JIGKIIMOHHOTO THIIA HMMEIOTCA  JE€MOHCTPALIMOHHOE
obopyoBaHue.

[Ipu npoBeneHnr 3aHATUH JIGKIIMOHHOTO/ CEMUHAPCKOTO THIA 3aHITHHA UCIOIB3YIOTCS:

JIUYEH3UOHHOe NPOSPAMMHOe 0becnedeHue:

- mporpamMmHoe oOecredeHue cpeacTB aHTuBHUpycHOM 3ammthl Kaspersky Endpoint
Security mis 6usneca - Crannaptaeiii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ);

- mporpammHoe obecnieuenue ansi padbotsl ¢ PDF-nokymentamu. ABBYY FineReader
15 Business;

- mporpaMMmHoe oOecrnieueHue Juist paboTsl ¢ gJokymeHTamu ¢opmata PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12;

- oucHoe nmporpamMmuoe ooecrieueHrne MoitOduc CtanaapTHBIN.

€80000HO pacnpocmpatsemvle NPOSPaAMMbL:

—  Web Browser — Firefox;

— AcademicMarthCADLicense - mareMaTHuecKkoe IMpOorpaMMHOE oOOecledeHue, KOTopoe
MO3BOJISIET  BBIMOJHATh, AHAIM3UPOBATh BAXKHEHMIIME WHXKEHEPHBIE pacueTbl W
0OMEHUBATHCS MU,

—  7zip - mporpamMm JUIsl CXKaTHS M pacliakoBKU (HaiijioB;

— AdobeReader— nporpamma st ytenus PDF gaiinos;

— DjvuReader — npusnoxxeHus A pacrio3HaBaHus, KOHBEHTHPOBaHUS U paboTsl ¢ Djvu
daiinamu.

8.2 OcoOenHocTH peanu3aluM [JAWUCUMIUVIMHBI /JJIsi HMHBAJIHAOB W JIHI €
OrPaHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

st CTy/IEeHTOB C OTpaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSl CO3/aHbI CIIELMaIbHbIE
yCIIOBUSL JUId TONy4eHHUs o00pa3oBaHua. B 1ensiX IOCTYMHOCTHM TMOJSyYy€HHUs BBICILIETO
o0pa3oBaHus 10 00pa30BaTENbHBIM MPOrpaMMaM MHBAJIHIAMHU U JIMLAMH C OrpaHHUYCHHBIMH
BO3MOXKHOCTSIMU 3/J0POBbSI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AnbpTepHaTuBHas Bepcus oduuHManbHOro caita B cetu «MHTepHeT» s
CIa00BUIAIINX

2. JIns MHBAJIUIOB C HApyLICHUSIMU 3peHHs (CIabOBUASAIINE, CIENble) - MPUCYTCTBUE
ACCHUCTEHTA, OKAa3bIBAIOIIEr0 00YyYaroleMycss HEOOXOIUMYIO TOMOIIb, AyOJIUpOBaHHE BCIyX
CIPaBOYHON MH(POPMAIMK O pacTMCaHWU YUeOHBIX 3aHSATUH; HaJIMYHe CPEICTB JUIsl YCUJICHUS
OCTaTOYHOT'O 3peHHUs, OpailyieBCKOM KOMIBIOTEPHON TEXHUKHU, BUAECOYBEIUYUTEICH, TpOrpamMm
HEBU3YAJIIbHOTO JOCTylna K UWH(OpPMalMuK, NpOrpaMM-CHUHTE3aTOpPOB pEUYd U JIPYrux
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TEXHUUYECKHUX CPEACTB IMpHeMa-lepenayn ydeOHoil uHpopMmaluu B JOCTYMHBIX (Qopmax ass
CTYJEHTOB C HAPYIICHUSIMH 3PCHUS;

3. 1n1 WHBAaIWAOB W JIMI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbS MO CIyXY
(cmabocnplanye, rIyxue) —3ByKOYCHIMBAIOIIAs alaparypa, MyJIbTUMEIUMHBIE CPEICTBA U
Ipyrue TEXHUYECKUE CpeACTBa IMpHeMa-lepeaadyn y4eOHOM HHQOpMalMK B JOCTYIHBIX
dopmax;

4. Jlnsi MHBAUAOB U JIMI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS, UMEIOIIUX
HapYIICHUS OMOPHO-JBUTATENILHOTO amrmapaTa, CO3[aHbl MaTepHaAIbHO-TEXHUUYECKHE YCIOBUS
00ecrevYnBaroIINe BO3MOXHOCTh OCECHPEMATCTBEHHOTO JOCTyNa OOydYaromuxcsi B ydeOHbIE
MOMEIIEHUS, OOBEKTY MUTAHMS, TYaJIETHBIC W JAPYTrUe MOMEIICHUS YHUBEPCHUTETA, a TaKKe
npeObIBaHUsI B YKa3aHHBIX I[IOMELIEHUSAX (HAIMYUE pACIIUPEHHBIX JIBEPHBIX IPOEMOB,
HNOPYYHEH U IPYTUX MPHUCIIOCOOICHHMIA).

OOyvaromuecss W3 4YHCIA JIMIl C OTPAHUYCHHBIMH BO3MOXHOCTSIMH  370POBbBS
o0ecreveHbl AJIEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (opmax, aJanTHPOBaHHBIX K
OTPAHHYCHUSM UX 3JI0POBBSI.

OOyvaromuMcs C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 370POBbsSI MPEIOCTABIISIIOTCS
CIelUallbHbIe Y4eOHUKH W y4eOHBbIC ITOCOOMs, WHas ydeOHas IUTepaTypa, CIeIHaIbHbIC
TEXHHUYECKHE CpeACTBa OO0Yy4YeHHS KOJUIEKTUBHOTO U WHIUBUIYaIbHOTO TOJH30BaHUS,
MPEIOCTaBIICHUE  YCIYT  aCCHCTeHTa  (ITOMOIHUKA), OKAa3BIBAIOMIETO  OOYJArOIIHMCS
HEOOXOMUMYI0 TEXHMUYECKYI0 TIOMOINb, a Takke YCIYIH CypJONEepEeBOAYUKOB H
TU(DI0CYpIOTIEPEBOTUUKOB.

a) 715 C1abOBUIAIINX

- Ha JK3aMEHE MPHUCYTCTBYET ACCHUCTEHT, OKAa3bIBAIOIIMK CTYIEHTY HEOOXOAMMYIO
TEXHUYECKYI0 TOMOIIb C YY€TOM WHIUBUIYaJbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHsTh
pabodee MeCTo, IePEABUTATHCS, TPOYUTATH U OQOPMHUTH 33JaHUE, B TOM YHCIIE 3alTUCHIBASI 10T
TUKTOBKY);

- 3a7aHdsl IS BBINOJHEHHS, a TAaKKEe HHCTPYKIHS O TMOPSIKE TPOBEACHUS
3ayeTe/aK3aMeHa OpOPMIIIOTCS YBEIHUEHHBIM HIPUPTOM;

- 3aJlaHUs 1T BBITIOJTHEHUS HA YK3aMEHE 3aYUTHIBAIOTCS aCCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUs BBITIOJIHSIOTCS Ha Oymare, HaIMKTOBBIBAIOTCSl aCCUCTEHTY;

- obecnieynBaeTCsl MHAWBUIYAIbHOE paBHOMEPHOE ocBeleHne He meHee 300 Jrokc;

- CTYINEHTy JJii BBIMOJHEHHs 3a/laHusl TpU HEOOXOAMMOCTH MPEAOCTABISAETCS
YBEJIMUHUBAIOIIEE YCTPOKCTBO;

B) ISl TIyXUX U CIa0O0CIbIIIAITIX:

- Ha 3adere/PK3aMeHe MPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOLIUN CTYIEHTY
HEOOXOAUMYIO TEXHUYECKYI0 TOMOIb C YYETOM WHIUBUIYAJIbHBIX OCOOCHHOCTEH (OH
MoMOraeT 3aHsATh pabodee MecTo, MepeABUTaThCs, MPOYUTATh U OPOPMHUTH 3aJaHUE, B TOM
YHCJIe 3aMUChIBAs O] TUKTOBKY);

- 3a4eT/7K3aMeH MPOBOJUTCS B MUCbMEHHOU (opMe;

- o0OecrieunBaeTCsl HAJIMYME 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJJIEKTUBHOTO
MOJIb30BaHUsA, MPU HEOOXOJMMOCTH TOCTYMAIIIUM TMPEJOCTaBISAETCS 3BYKOYCHIMBAIOIIAS
anmaparypa WHJIUBHIYATEHOTO TIOJIh30BAHUS;

- 110 JKETIAaHHIO CTYACHTA HK3aMEeH MOXKET MTPOBOAUTHCS B MUCbMEHHOU (popme;

) JIs UL C HapYIICHWSMH OIIOPHO-JABUTATEIIBHOTO ammapara  (TsHKeTBIMU
HAPYIICHUSMHU JBUTATEIbHBIX (YHKIIMI BEPXHUX KOHEUHOCTEH WM OTCYTCTBHEM BEPXHHUX
KOHEYHOCTEH):

- TMHUCHMEHHBIE 3aJ[aHMs BBIMOJHAIOTCS HA KOMIIBIOTEpE CO CIeHUaTH3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIIEYCHUEM HITH HaIMKTOBBIBAIOTCS ACCHCTEHTY

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.
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JINCT UIBMEHEHUI (IONNOJIHEHUI)

B pabo4yt0 MPOrpamMMy Mo JUCIHUILTHHE «AJIreOpay Mo HAMpPaBICHUIO TOATOTOBKH
01.03.01 — Maremaruka (IIpoduns: Anredpa, Teopus Yucel, MaTeMaTUYECKask JTOTHKA)

Ha y4eOHBIH TO1
ITepeyenb BHOCHMBIX
Nen/m daemenT (myHkT) PII/ p . . IIpumeyanue
U3MeHeHHUi (I0MmoJIHeHmil)
OO6cy>kaeHa u peKOMEHI0BaHa Ha 3acelaHuy Kadeapsl anreOpsl U AuddepeHnnanbHbIX
ypaBHEHU MPOTOKOJT Ne or" " 20 T
3aBenyromuii kageapoit /!
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Ipunoxenne 1

Pacnpenesienune 6a/1/10B TeKylero U pyoe;xKHoro KOHTPOJIs

M Buo konmponsa Cymma barnos

n/n Oowan cymma | 1-a mouka 2-1 mouka 3-a mouka

1. Hocewenue 3anamuii 00 10 bannoe | 0o 3 6. 00 30. 00 46.

2. Texkywquii KonmpoJiv: 00 30 6annoe | 0o 10 o. 0o 10 o. oo 100.
Omeem na 5 eonpocos om 0 0015 6. om () 0o 56. om() 00 5 6. om() 0o 56.
[TonHbIN paBUIIBHBIN OTBET | 10 15 GaymoB 5 Oau1oB 5 OaJuIoB 5 OaioB
Henonublil mpaBUIbHBIN ot 3 nol5 ©. orl no 56. ot 1 1o 56. ot 1 10 56.
OTBET
OtgerT, copepxkammuit 006. 06. 00. 06.
HETOYHOCTH, OLTUOKHU
Buvinonnenue om 0 oo 100. om 0 0o 36. om () 0o 30. om () 0o 46.
CamMocmoamenbHvIx
3a0anuil (pewienue 3aday)

3. | Pybescuwtiit Konmponw 00 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- oo 150. ot 0- o 56. ot 0- 1o 50. ot 0- no 50.
KOJJIOKBUYM or 0 no 150. or 0 1o 50. or 0 1o 5 0. ot 0 1o 50.

4. | Hmozo cymma mexkywieco u
Pyo0esrcHozo Konmpons 00 700annoe 00 230annoe 00 230ann06 | 0o

246annoe

5. IlepBbIii 3TaN
(0a30BbIil)ypoBeHDb) — He MeHee 360. | He meHee 126. | He MeHee HE MEHee
OlleHKA 126. 126.
«YAOBJIETBOPUTEIbHO)

6. Bropoii 3Tan menee 700.

(mpoaBuHyTHIi)ypoBenn) | (51-69 06.) MmeHee 230. meHee 230. MeHee 240.
— OIIEHKA «XOPOIII0»

7. Tpernii 3Tan (BbICOKHUH
YPOBEHB) - OLlEHKAa He menee 700. | He meHee 230. | HE MeHee HE MEHee
«OTJIMYHOY 236. 246.
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Ipunoxenue 2

IHIxana oyenuganusn naanupyemuix pe3yabmamos 00yuyeHus

Texymmii u pyoexkHbId KOHTPOJIb

Cemectp

[IIxana orteHuBanusg

0-35 6amnos

36-50 6amoB

51-60 dayutoB

61-70 GamtoB

1,2,3

Yactuunoe
MoceleHue
ayJIUTOPHBIX
3aHATUH.
HeynosnerBopu-
TEJIbHOE
BBITIOJTHEHUE
MPAKTUYECKUX
pador. [Tnoxas
MOATOTOBKA K
OarIbHO-
PEHTHUHTOBBIM
MEPOIPHUATHSIM.
Crynent HE
JIOTTYCKaeTCsl K
IIPOMEKYTOUHOU
aTTecTaluu

ITonHoe
YacTUYHOE
IMOCCIICHHE
ayJIUTOPHBIX
3aHATHUH.
YactuuHoe
BBIIIOJIHEHHE
MPaKTUYECKUX
pador.
Bremoanenue
KOHTPOJIBHBIX
paboT, TECTOBBIX
3aJaHUH, OTBETHI
Ha KOJUIOKBUYME
Ha OILICHKY
«yIOBJIETBOPUTE-
JIBHO.

HJIN

ITonHoe
YacTUYHOE
IMOCEIICHHE
ayJIMTOPHBIX
3aHATHUH.
ITonHoE
BBIIIOJIHEHHE
MPaKTUYECKUX
pador.
Bremoanenue
KOHTPOJIBHBIX
paboT, TECTOBBIX

HIJIN

3aJlaHuM, OTBETHI | HA
Ha KOJUIOKBUYME | Ha
«OTIIMYHO.

Ha OLIEHKY
«XOpOLLIOY.

ITonHoe
IOCEIIeHNE
ayJIMTOPHBIX
3aHATHUH.
ITonHoe
BBIIIOJIHCHUE
MPAKTUYECKUX
pabor.
Breimonnenue
KOHTPOJIBHBIX
pabor,
3aJIaHuM,

TECTOBBIX

OTBETHI
KOJIJIOKBUYME
OLCHKY

HpOMe)KyTO‘IHaH arrecranus

Cemectp

[Ixana orteHnBaHus

Heynosnersopu-
TENBHO
(36-60 Gannos)

VY nosnerBopu-
TENBHO
(61-80 6anoB)

Xopomro
(81-90 6amnoB)

OTIIMYHO

(91-100 6annoB)

1,3

CrygeHT  umeer
36-60 OGamnoB 1O
UTOTaM TEKYILEro
51 pyOexHOro
KOHTpOJIS, Ha
9K3aMEHE He Jaj
MOJIHOTO ~ OTBETa
HA  Ha  OJWH
BOIIPOC, HE cleal
npuMep.

CryneHT umeer
36-45 OGamnoB 1O
UTOTaM TEKYILETOo
" pyOexHOro
KOHTPOJIS, Ha
9K3aMEHE Jian
TIOJIHBIA OTBET
TOJIBKO Ha OAWH
BOIIPOC, & MPUMEDP

CrygeHT  umeer
36-50 GamioB 1o
UTOraM TEKYIIETO
u pyOexHOro
KOHTpOJIA, Ha
JK3aMeHe Jan
MOJHBIA OTBET Ha
OJIMH BONpPOC U
YaCTUYHO
(MOJTHOCTHIO)
OTBETHUJI Ha
BTOPOM, a MpuMep
CZIeJIaH HE BEPHO.
CryneHnt UMeeT
46-60 OamnoB MO
UTOTaM TEKYIIEro
u pyOexHOTO
KOHTpOJI, Ha
9K3aMEHe Jai

CrygeHT  umeer
51-60 GamnoB mo
UTOTaMTEKYIEro
u pyOexxHOrO
KOHTPOJIS, Ha
JK3aMeHe nan
MOJTHBI OTBET Ha
OJIUH BOIIPOCH
YaCTUYHO
(MOJTHOCTHIO)
OTBETHUI Ha
Bropoi. Ilpumep
CZEJIaH BEPHO.
Crynent umeer 61
— 65 OGamwioB 1O
HUTOTAMTEKYIIIETO
u pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEHe nan

CrygenT  umeer
61-70 GamnoB 1O
UTOTaM TEKYLIETro
" pyOexHOro
KOHTpOJIS, Ha
SK3aMeHe Jan
MOJIHBIA OTBET Ha
OIUH BOIPOC U
YaCTUYHO
(TOTHOCTHIO)
OTBETHII Ha
BTOPOW, W IPUMEpP
cienaH
MPaBUIIBHO.

Nmn xe cryneHt
Ha o00a Bompoca
OTBETHJI BEpPHO, a
B 3ajauye, ecTb
HETOYHOCTH,
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CACIaH
HCIIPABUJIBHO.

MOJIHBIA OTBET Ha
OJIMH BOIPOC WIU
YaCTUYHO OTBETHII
Ha 00a Bompoca, a
npuMep HE
c/IeTaH.

CryaeHT UMeeT 1o
UTOraM TEKYIIETro
u pyOeKHOTO
KoHTpoJIE  61-70
0asioB Ha
9K3aMeHe He Jall
IIOJIHOTO ~ OTBETa
HA  Ha  OJUH
BOIIPOC. B
pelieHun
npuMepa €CTb
rpybas  ommOKa,
KOTOpasi MoBJIMsLIa
Ha OTBET,
BCJIEJICTBUE YETO
MpUMep cJeliaH He
BEPHO

MOJHBLIA OTBET Ha
OJINH BOIIPOCH
YaCTUYHO OTBETHII
Ha BTOpPOM, W B
npumMepe eCTh
HEI0YETHI,
KOTOpbIE HE
TTOBJIHSIIIN Ha
OTBET.

CtyneHT  uMeer
66-70 OamaoB MO
HUTOraMTEKYIIEero
u pyOeKHOTO
KOHTPOJIA, Ha
JK3aMCHE Jan
TTOJTHBIN OTBET
TOJBKO Ha OJUH
BOIPOC. B
npumepe eCTh
HETOYHOCTH,
KOTOpbIE HE
TTOBJIHSIIN Ha
OTBET.

KOTOpbIE
MOBJIMSIIN
OTBET.

HC
Ha

Cemectp

[IIxasa orieHUBaHUs

Hezaureno
(36-60)

3aureHo
(61-70)

Crynent umeet 36-60 6annos

10 uTOraM TCKYyHECro u

pyOEKHOTO KOHTPOJIS, Ha
3a4€Te He OTBETHUJI HU HA OJUH

BOIIPOC.

Crynent umeet 36-45 6anoB mo uToram

TEKYILLIEro U pPyOeKHOro KOHTPOJIS, Ha 3a4eTe
IIPEJICTaBUII ITOJIHBIN OTBET HA OAMH BOIIPOC U
YaCTUYHO (IIOJIHOCTHIO) OTBETUJI HA BTOPOH.

Cryaent umeet 46-60 6aj10B 110 U'TOTaM
TEKYIIIETo U PyOeKHOTO KOHTPOJIS, Ha 3a4eTe Aal
MOJIHBIN OTBET Ha OAWH BOIIPOC UJIKU YaCTUYHO
OTBETUJ Ha 00a Bompoca.

Crynenty, umeromiemy 61-70 6anioB 1mo uroram
TEKYIIEro U pyOe KHOTO KOHTPOJIS, BHICTABIISETCS
OTMETKa «3a4TeHO» 0e3 caauu 3a4yéTa.
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