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PaGouas mporpamMmma quciuIuinHbl (Moayis) « Anredpay» /coct. A.A. TokbaeBa —
Hanpumk: KBI'Y, 2024r.

PaGouass mporpamma TuUCIUIUIHHBI «AnreOpa» mpeaHazHadeHa IS CTYICHTOB
ouHoi (opMbl 0OydeHus mo HampabieHuto mnoarotoBku  01.03.01 Martemartuka
npoduib «Anredpa, TeopHs yucelsl, MaTeMaruuyeckas Jioruka» B 1-3 cemecrtpax, I-II
Kypca.

Pabouast mporpamma cocrtaBieHa ¢ yderoM DenepaabHOro TOCYJapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa BhICIIEro 00pa3oBaHus — OakajlaBpuaT 10 HANpPaBICHUIO
noaroroBku  01.03.01-MartemaTuka, YTBEPXKAEHHOIO IpUKa3oM MuHHUCTEpCTBA
oOpa3zoBanusi u Hayku Poccuiickoit ®enepanuu ot «10» sauBaps 2018r. Ne®
(3apeructpupoBano B Muntocte Poccuu «06» despans 2018r. No49941).
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1. I_Ie.J'II/I U 3a1a4Y4 OCBOCHHA TUCHUIIJIUHBI.

eaun TUCUUIJIMHBI:

* poiydyeHue 0a30BbIX 3HAHMM 1O anredpe: ONpeNeNUTeNH, KOMIUIEKCHbIE YHCIa MU
MHOI'OWJIEHBI, MaTpUUHas ajireOpa U pelieHnue CUCTEM JIMHEHHbBIX ypaBHEHUH, KOHEUHOMEpPHbIE
JUHENHHbIE NPOCTPAHCTBA U JIMHEHMHBIE ONEPAaTOpbl, OCHOBHBIE CTPYKTYphl COBPEMEHHOM
anreOpbl, OMIIMHEHHBIE U KBaZpaTHYHbIE (JOPMBI;

* (hopMuUpOBaHHE YMEHHUH M HABBIKOB 10 MCIOJB30BAHUIO JIOTUYECKOTO arnapaTa B IMpolecce
00y4eHus;

* pa3BUTHE JOTMYECKOTO MBIIIICHHS;

* [IOJTyYSHHE MPECTABICHUS O MPOobIeMax 000CHOBAHUSI MATEMAaTHKH;

* (hopMupoBaHHEe HCCIIEAOBATENBCKUX YMEHUH OOLLIEHAYYHOTO,

CHEeLMATU3UPOBAHHOIO MaTEMAaTHYECKOr0 U METOAMYECKOI0 XapaKTepa;

* (hopMupoBaHNe HABBIKOB BJIaJICHHUSI COBPEMEHHBIMH METOJaMM aHAJIM3a HAYYHOM M Hay4HO-
METOANYECKOH JINTEpaTyphl.

3agauu AUCHMILINHBI:
* chopmupoBarh 0a30BBId TMOHATUHHBIA ammapar, HEOOXOMUMBIA Il BOCHPHATHS U
OCMBICTICHHS TIOCJIEYIONMX KypcOB B OJIOKE MaTeMaTHYeCKUX, HH()OPMAIMOHHBIX |
METOJANYECKUX JIUCLUUILINH;
* 3aM0XKWUTh 0a30Bble 3HAHHS, HEOOXOJUMBIE [IJII OCMBICICHHS MaTeMaTHYeCKHX,
WH(OPMALIMOHHBIX U METOJUYECKUX JUCIUILTUH;
* chopMUpOBaTh HABBIKM MAaTEMaTHYECKOTO MOJICTMPOBAHHUS MBICIUTENBHOIO TMpoIlecca B
Pa3IUYHBIX IPEJIMETHBIX 001aCTAX;
* crnocoOcTBOBaTh (OPMHUPOBAHUIO HABBIKOB pPA0OTHI € yuyeOHOW, HaydyHOM M Hay4dHO-
METOANYECKON JINTEepaTypoil;
* copMUpOBaTh YMEHHUS NPUMEHATH IOJYYEHHbIE 3HAHUS JUIsl pEUIeHHs alreOpandecKux
3az1ay;
* 1aTh MIPEJCTABICHUE O COBPEMEHHOM COCTOSIHMM Hay4YHbIX UCCIIEZ0OBAaHUM B 0071acTH anreOpsl
U CONPSDKEHHBIX C HEM 00J1acTsIX 3HAaHUM.

2.Mecto qucnuninnsl B ctpykrype OITIOII BO

JuctunnmHa «Anredpa» OTHOCUTCS K oO0s3aTenbHONW dacTu bioka 1 «/luciurimHb
(MOZyM)» U ABJISETCS OJHOW OCHOBHBIX JUCHUIUIMH (efiepaibHOH KOMIIOHEHTHI IPeIMETHON
MOJrOTOBKU OakanaBpa (hU3MKO-MaTeMaTH4ecKoro obpazoBaHus. Ee BkitoueHHe B y4eOHBIN
IUIaH C TIEPBOTO CEMECTpPa MEPBOro Kypca ompeaessercs TeM (akTopoM, YTO ¢ Kypca BbICIIEH
anreOpbl HaYMHAETCsl MaTeMaThdeckoe oOpa3oBaHWE 1O MHOTUM JIPYTMM MaTeMaTHYeCKHM
JucuuIuinHaM. Tak, 3HaHUS, MOJIyYEHHBIE B 3TOM KYypCE, UCIOJb3YIOTCS B AHAIUTUYECKOU
reOMEeTpUH, MaTeMaTHYecKoM aHanuze, aupdepeHuanIbHOl TeoOMeTpUd U TOMOJOIHH,
JTUCKPETHON MaTeMaTHKe, MaTeMaTUYeCKOH JIOTHKE, TEOPUU YUCET U JIp.

3. TpeOoBaHusi K pe3yjbTaTaM OCBOEHHS COAEP:KAHUA TUCUHUILINHBI.
B coBokymHOCTH ¢ ApyrumMu AWCHUIUTMHAMH Tpodwist «Anredpa, TEOpHUst YHUCEN,
MareMaruueckas joruka» B cootBerctBur ¢ ®I'OC BO 3++ u OIIOII BO no nampaBieHuto



noarotoBkn  01.03.01-Marematuka (ypoBeHb OakanaBpuaTa) IUCHMIUIMHA «AJreOpar»
HampaBlieHa Ha (OpPMHUPOBAHUE CIEAYIONUX KOMITETECHITHH:
Oomenpodeccuonanbubie kommnereHumuu (OIIK-3): cmocoOeH wucnonb3oBaTh B
MeAarorn4eckoi JesTeIbHOCTH HayuyHble 3HaHUS B cpepe MaTeMaTUKHN U HH()OPMATUKH.
Nunukaropsl noctiwxkenus: komnerennuu OITK-3:
- CIOCOOEH MPUMEHSITh OCHOBHBIC MOHSTHS, KAaTErOpUHM MEJarorukH, ICUXOJOTHMH U
Meroauku npenoaaBanus matematuku (OIIK-3.1);
- crmoco0eH aJanTUpoBaTh W MPUMEHATH 3HAHMS TOJYYEHHbIE B cepe MaTeMaTHKd U
nHdopmatuku B mpodeccrnonanshoit aestenbHoctu (OIK-3.2).

YuuBepcaiabible kommereHunuu (YK-3): CnocobeH ocCymecTBIsATh COILHMATIBHOE
B3aUMO/ICHICTBUE U PEATM30BBIBATH CBOIO POJIb B KOMaH/IE.

WNunukaTtopsl noctuxenus komrerenuun YK-3:

- cioco0OeH paboTaTh B KOMaH/e, MPOSBIATE tuaepckue kauectBa u ymenus (YK-3.1);

- CIOCOOEH OMpENeNsITh CBOK POJb B COIMAIBHOM B3aWMOJEHCTBUU W KOMAaHJIHOMN
paboTe, yuuThiBasi 0COOCHHOCTH MOBEACHUS U MHTEpeChl Npyrux yyacTHUKOB (YK-3.2).

B pesynbrare 0cBOCHHS IUCUUILIHHBI «ANre0pay 00yJarouUiCs JOKEH:
3HaTh:
* ONPE/ICNICHNsI OCHOBHBIX MOHSTUM, U JIOTHYECKHUX CBS3CH MEXy HUMU,
® METO/IbI PEILICHUS CUCTEM JINHEHHBIX YPaBHEHHUH.
® OCHOBHbIC aIreOpanvecKue CTPYKTypbl M UX CBOWCTBA.
® anreOpy MaTpHUIl U UX TPUIIOKCHUSI.
® T10JI€ KOMIUIEKCHBIX YMCEI U UX OCHOBHBIE CBOWCTBA.
® BCKTOPHBIC M €BKJIUJIOBBI IPOCTpaHCTBA. JIMHEHHbIE TPeoOpa30BaHus ATUX MPOCTPAHCTB.
® KBa/IpaTUYHBIC (POPMBI M TPUBEACHUS X K HOPMAILHOMY BHIY.
* METO/IbI PEUICHUS 33/1a4;
* (hOPMYIIMPOBKH TEOpPEM;
* ONUCaHUS AJTOPUTMOB (IIPOIIECCOB MOCTPOCHUSI OOBEKTOB, PEIICHHUs 33jad, J0Ka3aTeIbCTB
YTBEPXKICHUN U JIp.).

YMeTh:

* pelIaTh CUCTEMbI JUHEWHBIX YPaBHCHUM;

* BEIYUCIIATH OMPEAECTUTENN;

* IPOBOJAUTH ONIEPALIMU HAJl MATPUIIAMUA M HAXOJIUTh UX PaHT;
* IPOBOJIUTH AEHUCTBUS HAJl KOMIUIEKCHBIMHU YHCIIAMU;

* KJIaccU(UIIUPOBATH ANre0pandeckue CTPyKTYpPhI;

* MICCJICJIOBATh CBOMCTBA MHOT'OUJICHOB;

* BBIYHCIIATH 0a3UC M Pa3MEPHOCTh JIMHEWHOTO MPOCTPAHCTBA;
* IPOBOJAUTH ONEPALMU HAJl TUHEUHBIMU NTOAIPOCTPAHCTBAMH;
* HAXOJUTh COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHNS,
* HAXOJUTh KAHOHWYECKUIA B KBAIPATHIHBIX (POPM.

Baapners:
* METOJJaMH JIMHEHHOHU anreOpsl;
* anmnapaToM TEOPHUHU I'PYIII U UX IIPEICTABICHUN;
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* cmocobamu

MNPUMCHCHUS

CIICHUaJIbHBIX

MAaTEMATHYCCKHUX u

ApYTHX

c11oco0o0B

MO3HABATENILHON ACSITENFHOCTH K OOBEKTaM anreOpbl (MpueMamu aHaim3a (GOpMYyITUPOBOK

3a/1a4, TEOPEM).

Tadmmua 1. Cooeporcanue Oucyuniumel «Aneeopay,

4. CopepxaHue H CTPYKTYpPa AUCHUIINHBI

KOHMPOIUPYeMbLX KOMNemeHYyull

nepeuyeHb OUEHOYHbIX cpedcme u

Ne | HammeHnoBanue Kox xkonTpo- Haumeno-
pasneia Conep:xanue pasaena JIUpyeMoii BaHUe
KOMIIETEHI[UM | OL[EHOYHOI0
(nsm ee yacTu cpeacTsa
1 2 3 4 5
1 cemecTp
1. | IlepecranoBku, | Kparkoe BBenenue B anredpy. TeopeTuko- OIIK-3 K, PK, T,
MOACTaHOBKH, MHOXXeCTBEeHHBIE moHATHS. CBeneHus 00 YK-3 KP, YO
ompexaenutenu, | oroOpaxkenusx. Onpenenurens 2-ro U 3-
MaTpPHIIbI r'0 MOPSIAKOB.

CucreMbl TUHENHBIX ypaBHEHUNH. MeTo
l"aycca.

IlepecranoBku u noxacraHoBku. llonsArue
IIEPECTaHOBKHU.

Teopema o0  uyucie

MepecTaHoBOK. YeTHble U  HEUYETHBIC
MEPECTaHOBKU. Y MHOYKEHUE MOJICTAHOBOK.
Omnpenenurenu. Onpenenenue u Gopmyna
omnpexaenutens n-ro nopsanka. CBoicTBa
OTIpeIeTTUTEIS.

MuHOpBI U anredbpanyeckue JOMOTHEHUS.
MuHOpBI U anreOpanyeckue JOMOTHEHUS.
PasnoxxeHne omnpenenurens MO CTPOKE
(cronbity). Teopema Jlammaca. IlpaBuio
Kpamepa.

Onepauun Haa Marpunamu. CBolicTBa.
Teopema 06 ompenenurene NponU3BeICHUS
matpull. OOpatHast matpuua. Kputepuii
oOpaTuMocTu

Matpuilbl.  MaTpUYHBIA

crioco0 pemeHus kpameponckux CJIY.




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

CucreMsl
JIMHEHHBIX
YpaBHEHUH.

Apudmernueckue BEKTOPHbIE

npoctpanctBa.  lloHdarue  n-MepHOro

BekTopa. Omepanuu HaaA  n-MEPHBIMHU
Onpenenenue
MEpPHOTO

JInnelinas

BEKTOPaMH.
apudmeTnyeckoro n-
BEKTOPHOI'O  MPOCTPAHCTBA.
3aBUCUMOCTh BEKTOpOB. ba3uc u panr
CUCTEMBI BEKTOPOB.

Panr wmarpunsl. Teopema o panre
Matpullbl. Berunciaenue panra MaTpHILbL.
Cucrembl JIMHEWHBIX ypaBHEHHUH (0Omias
teopusi). Kpurepuii coBmectnoctu CJIY.
Teopema Kponekepa-Kanemmu. IIpaBuio
CJIY. Cucremsl

OJIHOPOJHBIX YPABHEHUI.

PCUICHUA JIMHENHBIX

OIIK-3

K, PK,
KP, YO

T,

['pynmsi,

KOJIbIIa,  IIOJI,
KOMILIEKCHEIE

qucia

Omnpenenenue rpymmbl. CBOWCTBa TPYIIIL.
I'pynna I'pynna
HEBBIPOXKJECHHBIX MATPHIL.

Kounbio. Onpenenenue kompiia. CBoiicTBa
kouenl. [Toakounsbno. Jlenurenu Hymns.
[Tone. Omnpenenenue CBolicTBa

IMOACTaHOBOK.

TOJIS.
noner. Xapakrepuctuka nois. I[loamoss,
pacuIupeHus.
Ilone KOMILIEKCHBIX qUCE.
Anrebpanyeckass ¢gopMa KOMIUIEKCHOTO
yucna.  ConpsoKeHHbIE — KOMIUIEKCHBIE
JleicTBUA HaJd KOMILIEKCHBIMHU
yuciaMu B anreOpanueckoit  (dopme.
Tpuronomerpuueckas dbopma

KOMIUIEKCHOrO yucia. @opmyna Myaspa.

qucia.

H3BneucHne KOpHSA H3 KOMIIJICKCHOI'O

yucna. KopHu n3 e1nHALBL.

VK-3
OIIK-3

K, PK,
KP, VO

T,

MHuoro4ieHsl

Konmprio  MHOrouwneHoB  oTr  OJHOM
nepeMeHHoN. [loHsATME MHOTOUIEHA n-U
CTEIIEHU OT OJHOM IlepeMeHHOH. TeopeMa
o neneHuun c¢ ocrarkoM. HOJI, anroputm
EBxnuna.

Kopan MHOrousneHos.

Teopema

IlonsiTne KOpHA

MHOTOYJICHA. bezy. Cxema
l'opuepa. IloHmkeHHe KpaTHOCTH KOpHS
npu  nuddepenimpoBanuu.  OcHOBHas
TeopeMa aaredpbl KOMIUIEKCHBIX YHCEI, €€

cnencreus. opmyisl Buera.

OIIK-3
VK-3

K, PK, T,
KP, VO




2 cemecTp

JImueitHoe
MPOCTPAHCTBO,
JIMHEHBIE
OnepaTopbl

OmnpeneneHne BEKTOPHOTO IPOCTPAHCTBA.
basuc u  pasMepHOCTH  BEKTOPHOIO
IIPOCTPAHCTBA.
[ToanpocTtpancraa. Kpurtepuit
noanpocrpancra. JluHeitHass oOosouka.
CymMma 1 nepeceueHue noJIpoCTPaHCTB.
cyMMa
I'paccmana.

[Ipsamas MIOAIIPOCTPAHCTB.

dopmyna Nzomopduzm
BEKTOPHBIX POCTPAHCTB.

Jluneitnbie ornepaTopbl
Marpuna

Oasuce.

BEKTOPHBIX
IIPOCTPAHCTB. JUHEHHOTO

oreparopa B CBs3p  Mexay

MAaTpullaMyd  JIMHEWHOrO oOmeparopa B

pa3HBIX Oasucax. Onepanuu HaJ
MaTpulaMu. f1po JIMHEWHOrO oneparopa.
CoOcTBeHHBIC 3HAYCHUS M COOCTBEHHBIC
BEKTOPBI JINHEHHOTO OIlepaTopa.

JluneitHpie  omepaTtopbl €
JlocTaTo4HEIE

MaTpHUulbl

MIPOCTHIM
yCIOBUS
JIMHEHHOTO

CIICKTPOM.
IIPpUBOAUMOCTH
oreparopa K JuaroHaJibHOMY BUAY.

OIIK-3
YK-3

K, PK, T,
KP, VO

EBxinnnoBbel
MPOCTPAHCTBA,
OpPTOTOHAJILHBIE
u CUMMETpH-
4ecKkue Mmpeod-
pa3oBaHUs

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

OpToronanbHele U

JIMHEIHBIE OICpaToOphl.

CUMMCETPUUCCKUC

OIIK-3

K, PK, T,
KP, VO

KBagparnunsie
(bOopMBI U UX
IIPUBEJICHUE K
[JIABHBIM OCSIM

bununeitasie u KBagpaTU4HBIE (OPMBL.
[IpuBenenue KBagpaTUYHOH (QOPMBI K
KaHOHMYECKOMY BH]TY.

3aKoH MHEpLUU BEIIECTBEHHBIX
KBaJIpaTUYHBIX (HOPM.

[TonoxurensHO OIpesieIICHHbIE
KBaJIpaTUYHbIE bopMmbI. Kpurepuii
CunbBecTpa.

[IpuBenenue KkBaapaTU4HON (OpPMBI K
TJIaBHBIM OCSIM.

OIIK-3
YK-3

K, PK, T,
KP, VO




8. | Teopus rpynm, | [lonrpynnel.  HopmanbHble — aenuTend. YK-3 K, PK, T,
KOHEYHO [uknuyeckue rpymisl. PakTop-rpymna. OI1K-3 KP, YO
MOPOXKICHHBIE I'omomopdusmel. Teopema Jlarpamxa.
abenessl rpynmsl | Teopema Kamu.

DOHI0MOPPHU3MBI U aBTOMOP(GU3MBI TPYIII.
CaoiicTBa.
Panel noarpymm. IIpsmeie npousBeneHus.
CB00OOIHBIC TPYIIIHL.
AGeneBsl IPYIIIBL. Koneuno
MOpOXKAEeHHBIE abeneBsl rpynmsl. [lonHbie
a0eJIeBBI TPYIIIIHI.
OCHOBBI TEOPUU NIPEACTABICHUH TPYIIIL.

3 cemecTp

9. | JIuneiinsle JIuneiinple omepatopbl ¥ (YHKIHOHAIBI. OIIK-3 K, PK, T,
anreopsl, VMHOXKEHHE  JIMHCHWHBIX  OIEPaTOpPOB. KP, YO
anredpa MHorounes OT JMHEHHOTo oOlepaTopa.

JIMHEUHBIX BoipoxieHHbIE u HEBBIPOKICHHBIE
OIepaTopoB, OIepaTopsbl.
MaTpuna Jlunerinbie anreOpsol. H3omopduszm
JIUHEUHOTO anredp. Anredpa TMHEHHBIX ONIEPaTOPOB.
orneparopa. WNuBapuantHbie MOJANPOCTPAHCTBA.
CoOcTBeHHBIC 3HAYCHUS M COOCTBEHHBIE
BEKTOPHI.
Marpunia JUMHEWHOro  omeparopa Ha
MIPOCTPAHCTBE Pa3JIO)KEHHOM B MPAMYIO
CyMMY UHBapHaHTHBIX OJINPOCTPAHCTB

10. | Huknmaeckoe IMuknugeckoe IIOJIIPOCTPAHCTBO u OIIK-3 K, PK, T,
HO/POCT- aHHYJISATOPbI BEKTOPA VK-3 KP, YO
paHCTBO. XapakTepuCcTUYECKUN MHOTOWIEH
XapakTepucTu- | JUHEUHOrO oreparopa; MaTpuna
YECKUH JINHEMHOTO Oleparopa Ha HHKINYECKOM
MHOT'OUJIEH MIOANIPOCTPAHCTBE U ee
JIMHEWHOT O XapaKTEPUCTUUECKUI MHOT'OYJIEH.
oreparopa. Teopema ["'amunbToHa-Kanu
Kopnesbie KopueBble  BEeKTOppl U KOpHEBBIE
BEKTOPHI, MOANPOCTPAHCTBA
HUJBIIOTEHTHBIE | HUJIBMOTEHTHBIE ONepaToOpHI.

OTepaTopBhl.

11. | [Tommaomuans- | [lonmmHOMHMANBHBIE MaTpuIlbl. CBOMCTBA OIIK-3 K, PK, T,

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

BCIICCTBCHHOM IIPOCTPAHCTBC.




12. | ConpsixeHHbI | YHUTapHbIE IpocTpaHcTBa. CBONCTBa OIIK-3 K, PK, T,
omeparop, OpTOroHanbHBIC U YHUTAPHBIC MATPHIIBI VK-3 KP, YO
YHUTApHbIE u | ConpsKeHHBIN onepaTop
opToroHaibHbele | HopmanbHbBIE oniepaTop
OIIEePATOPBHI. Jluaronanuzupyembie OIIEPATOPBHI.

Omnepatopbl MPOCTOrO CHEKTPa U MPOCTOH
CTPYKTYpBHI.

CamocomnpsikeHHbIE M CHMMETPHYECKHE
OTIEPATOPBI, UX CIEKTP

YHuTapHbIE u OpPTOTOHAJIbHBIC
OIIEPATOPBHI.

13. | Apdpunnsie Addunnbie (TOUYEUHBIE) MPOCTPAHCTBA; OIIK-3 K, PK, T,
[IPOCTPAHCTBA, apPHUHHBIE CUCTEMBI KOOPAMHAT. VK-3 KP, YO
MIJIOCKOCTH B [Tnockoctu B appuHHOM TPOCTPAHCTBE;
adbuHHOM WX  3aJaHue CHCTEeMaMH  JIMHEWHBIX
IIPOCTPAHCTBE. YPAaBHEHUH.

TeH3opsl. B3anmHOE pacnosiokeHHe IIOCKOCTEW B

ap(pUHHOM MPOCTPAHCTBE.

OO61iee MOHATHE O TEH30paxX; KOOPAUHATHI
Onepanuu  Haj
CBEPTKA U CJIe]

TCH30pa. TCH30paMM;

B rtpade 5 mpuBomsTcs 1utaHuUpyemble (HOPMBI TEKYIIETO KOHTPOJIS:

3aluTa

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

CTpyKTypa IMCUHUILIMHBI

Tadoauua 2. Obwas mpyooemxocms oucyuniunvl cocmasnsem 11 3.e0. (396 uacos)

TpynoemMKOCTh, 4aCOB / 3a4E€THBIX €IMHHI]
Bun pabotst
I cemecTp II cemectp III cemectp BCETO
Oo0masn
TPYAOEMKOCTh 108 144 396
(B yacax)
Kourakrhas 68 72 85 225
padora (B yacax):
Jlexyuonmovie 36 34
sansamus (/1) 34 104
Ilpakxmuueckue 36 51
sanamus (I113) 34 121
CamocrosiTeibHAS
pabora (B uacax),
B TOM  4HCJIe 40 72 59 171
KOHTaKTHasi
padora:
KonTponbHas 6 12
pa6ora (KP) 12 30
CamocTosTenabHOoe 19 51 20 90
U3YYEHHE Pa3aAeIoB
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KypcoBoii mipoekt
(K1), KypcoBast
pabora (KP)

He
npedycmompeHna

He
npeoycmompena

IToaroroBka u
IIPOXOXKICHHE
IIPOMEKYTOUYHON
aTTecTaluu

27

45

Bun
NPOMEKYTOYHOM
arrecTaluu

3auer ¢
OLICHKOM

3auer

IK3aMeH

Taoauua 3. Jlekyuonnvie 3anamus

Tema

1 cemecTp

Kpatkoe BBenenue B anredpy. TeopeTHko-MHOXKECTBEHHble TOHATHUS. CBeneHus 00
oToOpakeHusix. OnpenenuTens 2-ro0 U 3-ro MopsIKOB.

Llenv u 3a0auu uzyuenuss memovl — 1aTh ONPENEICHUE MOHATUA UHBEKTUBHOIO, CHOPbEKTHUBHOIO
U OMEKTHUBHOI'O OTOOpa)XKeHHUs, U3YyUUTh (OPMYIIbI I HAXO0XKJIEHHUs ONpenenuTens 2-ro u 3-ro
HOPSI/IKOB.

Cucrembl nuHelHbIX ypaBHeHu. Meton ["aycca. [IpaBuio Kpamepa.
Lenv u 3a0ayu uzyuenusi memvl — 1aTh ONpPEACICHUE MOHATUS CUCTEMbI KPaMEPOBCKOI'O THIIA,
pazobpats Metozsl pemenus CJIY, a umenno meton ['aycca u popmynsl Kpamepa.

IlepecranoBkn u moactaHoBKU. [loHsiTue mepecraHoBku. Teopema O 4YHMCIE MEPECTAHOBOK.
YeTHbIE M HEUETHBIC MIEPECTAHOBKHU. Y MHOKEHHE MOJICTAHOBOK.

Llenv u 3a0auu u3zyuenuss memvl — WUIyYUTh TOHSTUS TEPECTAHOBKU U TMOJCTAHOBKH, HX
YETHOCTb, & TAKXKE METObl ONpPENEIEHUs] UX YETHOCTU. PaccMOTpeTh omepanuio yMHOXKEHUS
MOJICTAHOBOK U CBOMCTBa, KOTOPBIMH OHO 00JIaaeT.

Onpenenurenu n-ro nopsiaka. CBOMCTBA ONPEISTUTENS.
Lenv u 3a0auu uzyuenus memvl — BBECTH TIOHITHE ONPEACIHUTENS N-TO TOPSIKA U U3YYUThH
CBOWCTBA, KOTOPHIMHU OHH 00JIa/IAI0T.

MuHopsl U anreOpanveckue IOMOJIHEHHs. METOoNbl BBIYHCICHUS ompenenuTens. Teopema
Jlamnaca.

Lenv u 3a0ayu usyuenus memvl — U3YUUTh TIOHATHUS MUHOpP U airedpamveckoe JOMOJHEHHE.
PaccMoTpeTs METOIbI BEIYMCIIEHUSI ONIPEIEIIUTENIEH BBICIIMX cTeneHel. [lokasaTs Ha nmpumepe.

Onepanuu Hajag MaTpuuaMu. JIMHEHHBIE omepanuu HajJ MaTpULAMHU. YMHOKEHHE MAaTpHII.
CsaoiictBa. Teopema 00 onpenenurese NPOU3BEACHUS MATPHIL.

Llenv u 3a0auu u3zyueHus memvl — W3YUUTHh TOHSATHE MaTpUIla M €€ BHABL. PaccMOTpeTh
OTIEpaIlMK HAJl MAaTPUIIAMHU 1 CBOMCTBA, KOTOPBHIMU ATH 00JIadaf0T.

Obparnass wmarpuna. Kpurtepuii oOpatumocTd MaTpuibl. MaTpuuHBIH CIOCOO perieHus
kpamepoBckux CJIIY.

Lenv u 3a0auu uzyuenus memvl — AaTh ONpPEAEICHUE TOHATUS OOpaTHAs MaTPULIA U YCIIOBUE €€
CYIIECTBOBaHMS, a TAKXKE U3YUUTh MATPUUHBIA METOJI PELICHUS CUCTEM.

Apudmerndeckue BeKkTOpHbIE TpocTpaHcTBa. [loHaTne n-MepHOTO BekTOpa. JluHelHas
3aBUCUMOCTH CTPOK (CTOJIOIIOB) MaTPHIIBI.
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Lenv u 3a0auu uzyuenus memvl — AaTh TOHATHUS JTUHEWHOW 3aBUCUMOCTH CTPOK MaTpHUIIBI U
c(hopMyIIMpPOBATh UX CBOWCTBA.

Panr matpunel. Teopema o panre Matpuiibl. BeiuncieHue panra MaTpulibl.

Llenv u 3a0auu usyuenus memvl — JaTh ONpEIEIICHUE BBIPOKICHHOW M OOpaTHO MaTpuil,
6asucHoro muHopa. ChopmynupoBaTh U JI0Ka3aTh TEOPEMY O PAHTE€ U PACCMOTPETH METOIbI
HaxoJieHus panra. [lokazaTe Ha mpumepe.

10

Cucremsl nuHeiHbIX ypaBHeHUN. Teopema Kponekepa-Kanennu. Uccnenosanue CJIIY.
Lenv u 3a0auu uzyuenuss memvl — u3yduth Kpurepuit coemectnoctu CJIY (treopema Kponekepa-
Kamnemm), a Takyke cXxeMy UCCIEI0BaHUS CUCTEM.

11

CucTtembl JTUHEHHBIX OJHOPOJHBIX ypaBHeHUU. DyHmameHTanbHas cucrema pemeHuii (OCP).
Teopema o uncine pemenuit @CP.

Lenv u 3a0auu uzyuenus memsvt — U3yduTh oaHopoansie CJIY u QpyHIaMEHTATBHYIO CUCTEMY
pewmennii onHopoaHoi CJIY. ChopmynupoBaTs 1 JoKa3aTh TeopeMy o uucie pemenuit ®CP.

12

Onpenenenne rpynnsl. CoiicTBa rpynn. I'pynma mnoactaHoBok. ['pyrina HEBBIPOKIECHHBIX
MaTpHuLl.

Lenv u 3a0auu usyuenus memol — NaTh ONpPEJICIICHUE TPYIIIbI, IOATPYIIIBI, a0eICBOM IPYIIIBI U
IPYNIBI NOACTaHOBOK. M3y4nTh rpyniy HEBBIPOKIEHHBIX MaTpPHLI.

13

Kombma w mons. CsodictBa mois u koneu. llogkombuo, mnoamone. Jlenutenu HyIs.
XapaKTepuCcTHUKa TIOJIA.

Llenv u 3a0auu usyuenusi memvl — WU3YYUTh TOHSATHUS KOJBIO, MOJE, MOJAKOJIBIO, MOAIMOJE,
JIETTUTENIN HYJISI B KOJIbIIE, XapaKTEPUCTHKA 0TI, @ TAKXKE UX CBOMCTBA. Jloka3aTh TEOPEMBI.

14

[Tone xoMmIIeKCHBIX uucen. AnreOpanmdeckas (Gopma KOMIUIEKCHOTO uucia. JleHcTBus Han
KOMILJIEKCHBIMH YHCIIaMH B ainredpanyeckoi popme.

Lenv u 3a0ayu uzyuenus memovl — U3y4UTh KOMILJIEKCHbIE YHCIIA, UX AIreOpandecKyro 3almuch 1
apudMeTHuecKue AEUCTBUS HaJl HUMH. JloKa3zaTh, YTO KOMIUJIEKCHBIE YHCIa 00pa3yloT IoJe
OTHOCHUTEIIBHO ONIEPALIUHN CIIOKEHUS U YMHOKCHHUSL.

15

Tpuronomerpuueckas popma KoMmIuiekcHoTro ynciia. @opmyna Myaspa. U3Biedenne KopHs U3
KoMIuiekcHoro yucna. Kopuu u3 eaunuibl. [lepBooOpas3Hble KOpHU.

Lenv u 3a0auu uzyuenuss memvl — BBIBECTU TPUTOHOMETPHUECKYIO 3allMCh KOMIIJIEKCHOTO YKcIa,
a Taxoke hopmyny MyaBpa u hopmyiy st U3BICUECHUSI KOPHS U3 KOMIUJIEKCHOTO YHCa U U3 1.

16

[lonsiTHe MHOTOWIEHAa n-H CTENEHU OT OJHON mepeMeHHOW. KoJbllo MHOro4sieHOB OT OJHOM
nepemeHHoil. Teopema o nenenuu ¢ ocrarkom. HOJI, anroputm EBknunpa.

Llenv u 3a0auyu usyuenus memvl — BBECTU TOHATHE MHOTOYJICHA OT OJHOW MEPEMEHHON U
J0Ka3aTh, 4YTO MHOXXECTBO MHOTOYJIEHOB OT OJHOW TMEepPeMEHHONH 00pa3yroT KOJbIIO.
Paccmotpets anroputm EBkinaa nia nHaxoxaenuss HO/[ MHOrowsieHoB.

17

Kopuu muorounenoB. Teopema besy. Cxema T'opHepa. OcHoBHasi Teopema anreOpbl U ee
cnencrus. @opmyisl Buera.

Lenv u 3a0auu uzyuenus memvl — JaTh ONpEAEICHUE MOHATHS KOpPHA MHOrowieHa. M3yuutsb
cxemy ['opHepa u hopMyIbl A HAX0XKICHUS MHOTOUYJICHA IO 331aHHBIM KOopHsM (Bueta)

2 cemecTp

18

Omnpenenenne BEKTOPHOIO IPOCTPAHCTBA. baznc U pa3MepHOCTh BEKTOPHOTO ITPOCTPAHCTBA.
Llenv u 3a0auu u3yuenus memvl — BBECTH IOHSATHE BEKTOPHOIO IMPOCTPAHCTBA, JMHEHHOU
3aBHCHUMOCTH BEKTOpPOB, 0a3uca M pa3MEpHOCTH JIMHEHHOro mpoctpaHcTBa. M3yunTh cBoMCTBa
JMHEHHON 3aBUCUMOCTH.

19

[ToanpoctpancTa. Kpurtepuii moanpocrpancTsa. JInHeitHas o6omouka.
Lenv u 3a0auu uzyuenus memsl — AaTh ONPEAEICHUS MOHATUS MOANPOCTPAHCTBA M JIMHEHHOM
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000J104YKH, a TaKXke CHOPMYITUPOBATH KPUTEPUNA TIOAPOCTPAHCTBA.

20 | CymMa u nepecedyeHne NoAIpoCTPaHCTB. TeopeMsl.

Llenv u 3a0auu u3zyueHusi memvl — W3YYUTh ONEpaluu (CymMMa W TIEpECceYeHHe) HaJ
HOJANPOCTPAHCTBAMM, U CBSI3aHHBIE C HUMU TEOPEMBI.

21 [Tpsimast cymma oanpoctpancTB. @opmyia ['paccmana. M3omopdu3M BEKTOPHBIX MPOCTPAHCTB.
Llenv u 3a0auu usyuenus memwvl — 1aTh ONpPeAETICHUE OHATUS MPSAMON CYMMBbI MOJIPOCTPAHCTB
u uzomopdusma npocrpancts. BeiBectu popmyny ['paccmana.

22 | Jlu"eiHbIe oniepaTOpbl BEKTOPHBIX MpOCcTpaHCcTB. Onepanuu Haj JIUHEHHBIMU ONIEpaTOpaMHu.
Lenv u 3a0auu usyyenus memvl — JaTh OIpPEICIICHUE TMOHSATHS JIMHEHHOTO MpeoOpazoBaHMUS
(omepaTopa) U U3YUHUTH ONEpaALMU HAJl HUMHU.

23 Martpuiia TMHEHHOTO oreparopa B Oa3uce.

Llenv u 3a0auu uzyyenusi memvl — U3YUUTh MATPUILy JIMHEHHOrO MpeoOpa3oBaHUsl, a TaKKe
MeTo]1 ee HaxoxkaeHus. [lokazate Ha mpumepe.

24 CBs13b MeX/1y MaTpUIIaMU JIMHEHHOTO ONepaTopa B pa3HbIX Oa3ucax.

Llenv u 3a0auu u3yyeHusi membl — BBIBECTH CBSI3b MEXIY MaTpHUIlAMH JUHEHHOTO
npeoOpa3oBaHus B pa3nuyHbIX O0a3ucax. [lokasaTs Ha mpumepe.

25 Onepanuu Hag maTpuniamu. O0JacTh 3HAYSHUH U PO JTUHEHHOTO omneparopa.

Llene u 3a0auu u3zyuenuss memvl — 3a4aTh ONEpalMU HaJ MaTpULAMH JIMHEHHBIX
npeobpazoBanuil. M3yunTs moHATHsA 007aCcTH 3HAYEHUS U siipa IMHEHHOTO omepaTopa.

26 | CoOcTBeHHBIC 3HaYEHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OrepaTopa.

Lenv u 3a0auu uzyuenuss memvl — U3y4UTh MOHATHUS COOCTBEHHOTO BEKTOpAa U COOCTBEHHOTO
3HAYEHUS, a TAKXKE UX METO] HaX 0K JICHUSI.

27 JInHeliHbIe OnepaTophl C MPOCTHIM CIIEKTPOM.

Llenv u 3a0auu uzyuenus memovl — U3y4NUTh JTUHEWHBIE ONIEPATOPHI C TPOCTHIM CIIEKTPOM.

28 | JocraTouHble YCIOBHS MPUBOJAMMOCTH MAaTpPUIbl JIMHEHHOrO oreparopa K JHaroHaJbHOMY
BUTY.

Lenv u 3a0auu u3zyuenusi membl — W3YYUTh YCIOBHS NPUBEACHUS MAaTPUIbl JUHEHHOTO
npeoOpa3oBaHus K IMAaroHaJIbHOMY BUJYy M paCCMOTPETh Ha IIpuMepe.

29 | EBxingoBsl npocTpancTBa. OpTOrOHANBHBIN U OPTOHOPMHUPOBAHHBIN Oa3HC.

Lenv u 3a0auu uzyuenuss memvl — J1aTh MOHITHE CKAJISPHOIO MPOU3BEACHUS U €BKIIMIOBOIO
IIPOCTPAHCTBA, a TAK)KE OPTOTOHAJILHOTO U OPTOHOPMHUPOBAHHOTO 0a3HCOB.

30 | HepaBencro Komm-bynskosckoro. [Iporecc oproronanuzanum.

Lenv u 3a0auu usyyenuss memsvi — BBIBECTH HepaBeHCTBO Kormm-bByHSIKOBCKOro M HayuyuTb
CTPOUTH OPTOTOHAJIBHBIN 0a3UC MOANMPOCTPAHCTBA, HATSIHYTOT'O HA JAHHYIO CUCTEMY BEKTOPOB.

31 OpToroHanbHble 1 CHMMETPUUECKUE JTMHEWHBIE ONIEPATOPHI.

Llenv u 3a0auu u3yyenus memvl — JaTh TOHSATHUS OPTOTOHAIBHOTO U CHMMETPHYECKOIO
npeoOpa30BaHUs M UX CBOMCTBA.

32 bununeitnsie 1 kBagpatuyHsie popMel. [IpuBenenne kBagpaTuuHON GOpPMBI K KAHOHUYECKOMY

BUTY.
Lenv u 3a0auu usyuyeHusi memvl — PACKPBITH MOHATHE OMIMHEWHOW (QOPMBI, a MMEHHO
KBagpaTH4YHOW (opMbl. M3yuuTh MeTOJBl TPUBEACHUS KBAJPAaTHUHOW  (HOPMBI K
KaHOHMYECKOMY U HOPMaJIbHOMY BHUY.

33 3aKOH MHEPIMH BEIECTBEHHBIX KBAJPATUIHBIX (POPM.

Lenv u 3a0auu uzyuenus memovl — CHOPMYITHPOBATH U JTOKA3aTh 3aKOH WHEPIIMH KBaIPATHUHBIX
dbopm.
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34 | IlonoxuTenbHO onpeaeeHHbIe KBaapaTuunble opmel. Kpurepuii CunbBectpa.
Lenv u 3a0auu uzyuenus memuvl — 1aTh ONPEIACICHHUS TOHATHHA MOJIOXUTEIBHO U OTPHIIATEIBHO
onpeneneHHas KBajgpaTuuHas (opMsbl, curHatypa. CpopmynupoBaTh M J0Ka3aTb KpUTEpUi
CunbBecTpa.

35 [IpuBenenue kBaApaTUIHON (HOPMBI K TITABHBIM OCSIM.
Lenv u 3a0auu u3yyenus memvl — W3YYUTh METOJ NPHUBEICHHUS KBaaApaTHYHOW (POpMBI K
[JIaBHBIM OCSIM.

36 [Toarpynmnsl. HopMasnbHbie 1€TUATENH.
Lenv u 3a0auu uzyuenus memvl — AaTh ONPENEICHUE TTOATPYIIBI 1 HOPMAJIBHBIX JCTUTEICH B
rpymIe.

37 [uknuueckue rpymmbl. DakTop-rpynina.
Lenv u 3a0auu uzyyenuss memvl — 1aTh ONPEAEICHNUE LUKINYECKOW Ipynnbl U (HaKTOp-TPyIIbI,
[I0KAa3aTh Ha IPUMEPE.

38 I'omomopdusmel. Teopema Jlarpamka. Teopema Kamu.
Llenv u 3a0auu u3zyuenus memsbl — JIaTh ONpEACICHHE TOMOMOp(GHU3Ma TPYII, HPUBECTH
npumepbl. ChopmynupoBaTh U 10Kkazath Teopemsl Kamu u Jlarpanxa.

39 OupomopdusmMsl 1 aBToMophu3Mbl rpyii. CBoHCTBA.
Lenv u 3a0ayu usyyenuss memvl — U3y4YUTb aBTOMOP(PU3MBI U 3HAOMOPGHU3MBI TPYIII, & TaKXKe
UX CBOWCTBA.

40 | Paabl noarpyni. Ipsimble nponssenenusi. CBOOOAHbBIE TPYIIIIBI.
Lenv u 3a0auu uzyuenuss memvl — J1aTh ONPEIEIICHUS PsI0B (HOPMAIbHBIN M LIEHTPaJIbHBII)
HOJArPYMI, & TAKXKe CBOOOIHBIX MOATPYIII.

41 AoGeneBbl rpymnibl. KoHeYHO MOpok/IeHHBIE a0eNeBbI TPYIIIBL.
Lenv u 3a0auu uzyuenus memuvl — U3y4nTh KOHEUHO OPOXKAeHHBIE abeneBsl rpyninsl. [IpuBectu
IIPUMEPBHL.

42 | Ilonuble abeneBbl IPYMIIBL.
Llenv u 3a0auu usyuenus memvl — U3YUYUTh TEOPUIO aOENEBBIX TPYII, a MUMEHHO IOJHBIE
abeneBbl IPYIIIBL.

43 Koneunsle xoabIta 1 OIS,
Lenv u 3a0auu uzyuenusi memvl — W3Y4YUTh OCHOBBI TEOPUM KOHEUYHBIX KOJIEIl M TOJEH, ux
OCHOBHBIE CBOMCTBA.

44 | OCHOBBI TEOPUHU NIPECTABICHUS IPYIIIL.
Lenv u 3a0auu usyuenus memsbl — U3YUUTh OCHOBA TEOPUU MPEJCTABICHUS TPYII, a UMEHHO
HENPUBOJUMBIE, PETYJISIPHbIE U UHIYLIUPOBaHHbIE MPECTABIICHUS, NX OCHOBHbIE CBOMCTBA.

45 | Xapakrepsl rpymi. CBOHCTBa XapaKTEpOB.
Lenv u 3a0auu uzyuenuss memsbl — U3y4UTh MOHATHE XapaKTep TPYIIIBI U €0 CBONWCTBA, a TaKKe
OCHOBHBIE TIOHSTHS TEOPUM XapaKTepoB. PaccMoTperb NeEpBO€ M BTOPOE COOTHOLIEHUE
OpPTOTrOHAJILHOCTH ISl XapaKTEPOB.

46 | JluneiiHble onepaTopbl U (HYHKIIMOHAIBL. Y MHOKEHHE JTMHEHHBIX ONepaTOpOB.
Lenv u 3a0ayu uzyuenuss memvl — U3y4uTh OCHOBHBIE MTOHATHUS TEOPUH JIMHEHHBIX ONEPaToOpoOB U
(GYHKIIMOHAJIOB, a TAK)XXE ONEPaLMI0 YMHOXKEHHS IMHEHHBIX OMEPaToOpOB.

47 MHorouIeH OT IMHENHOTO orepaTopa. BeIpOKIeHHbBIE 1 HEBBIPOKICHHBIE OIIEPATOPBHI.

Lenv u 3a0auu u3zyuenusi membl — JaTb ONPEIEICHUE TIOHATUH BBIPOXKICHHBIE H
HEBBIPOKJCHHBIC JINHEUHBIE OIEPATOPLI U UX OCHOBHBIE CBOMCTBA.

3 cemecTp
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48 | Jluneitabie anredpsl. M3omopdusm anredp. Anredpa TMHEHHBIX ONEpaTOPOB.
Lenv u 3a0auu uzyuenus memovl — 1aThb OCHOBHBIE MOHITUS TEOPHH alnredp U ux u3oMophusm, a
TaKXe PacCMOTPETh aNreOpy JIMHEHHBIX ONEPaToOpPOB.

49 | luBapuanTHble noanpoctpancTBa. CoOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPBI.
Lenv u 3adauu uzyuenus memvl — U3y4YUTb WHBApUAHTHBIC IOANPOCTPAHCTBA, a TaKXkKe HX
COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHHS.

50 | Marpuuna JAMHEMHOro omeparopa Ha IPOCTPAHCTBE, pA3JIOKEHHOM B IPSAMYIO CYMMY
MHBapUAaHTHBIX OAIIPOCTPAHCTB.
Lenv u 3a0auu uzyuenus memsvl — AaTh ONpPEICICHUE TTOHATHS MAaTPHIIBI JUHEHHOTO onepaTopa
Ha TPOCTPAHCTBE, pAa3JI0KEHHOM B MPSAMYIO CYMMY HWHBapUaHTHBIX MOJIPOCTPAHCTB.
PaccmoTtpeTs Ha npumepe.

51 [{uknuueckoe NOANPOCTPAHCTBO U AHHYJISATOPHI BEKTOPA.
Lenv u 3a0auu usyyenus memvl — U3YYUTh LUKIUYECKOE MOJIIPOCTPAHCTBO U AHHYISATOPHI
BekTopa. [IpuBecTu npumep HUKINYECKOTO MOAPOCTPAHCTBA.

52 | XapakTepuCTHYECKU MHOTOWICH JIMHEWHOrO OIeparopa; MaTpHila JIMHEWHOro omeparopa Ha
LHUKJIAYECKOM IOANPOCTPAHCTBE U €€ XApaKTEPUCTUUECKUI MHOrowieH. Teopema ['amMunproHa-
Kamu.
Lenv u 3a0auu usyuenusi memvbi — JaThb OIpPENEIEHUE XapaKTEPUCTHUECKOIO MHOIOYJICHA
JUHEHHOTO OIepaTopa U ero MaTpULbl Ha MUKIMYeCKOM noanpoctpancTse. ChopMynupoBaTs U
nokaszatb TeopeMy ['amunbroHa-Kamm.

53 KopHeBbie BEKTOPBI U KOPHEBBIE TOAIIPOCTPAHCTBA.
Llenv u 3a0auu u3zyuenusi membl — BBECTU IIOHATHSI KOPHEBOTO BEKTOpa U KOPHEBOIO
HOJAIMPOCTPAHCTBA, @ TAK)KE METOJIbI €0 HAXOXKACHHUS.

54 | HunpnoreHTHBIE ONEpaTOPBI.
Lenv u 3a0auu uzyuenus memvi — JaTh ONpPE/AEICHUE MOHATHS HUJIBIOTEHTHBIE OIEpaTophbl,
IIPUBECTH MIPUMED.

55 [TonunomuaneHbeie MaTpulbl. CBOMCTBA.
Lenv u 3a0auu u3yyenusi memsl — BBECTH MOHATHE MOJIMHOMHAIBHON MaTpHIIBI U €€ CBOMCTBA.
N3yunTh MeTO/1 HaXOXACHUS MOJIMHOMHAIbHON MaTPHIIbL.

56 | XKopnanoBa kierka. JKopnaHoBa HopManbHas (opma MaTpulbl JIMHEHHOro omeparopa B
KOMIUIEKCHOM U BEIIECTBEHHOM IPOCTPAHCTBE.
Lenv u 3a0auu u3zyuenus memvl — W3YUUTh KOPJAHOBY HOPMaJbHYIO (OPMY MaTpPHULIBI
JMHENHOr O olepaTopa u )KOpAAaHOBY KieTKy. [Ipusectu npumep.

57 YuutapHslie npoctpancTBa. CBOKCTBA.
Lenv u 3a0auu uzyuenuss memvl — U3y4uTh OCHOBHBIE MTOHATHS TEOPUH YHUTAPHBIX IPOCTPAHCTB
1 ux cBoiictBa. [IpuBecTu nmpumep.

58 | OpToroHanbpHbIE U YHUTAPHBIE MATPULIBL.
Lenv u 3a0auu usyyenuss memvl — U3y4UTh OPTOTOHAIbHBIE M YHUTAPHBIE MATPUIIBI, a TAKKE UX
cBoiicTBa. [IpuBectu npumep.

59 | ConpsoxenHsblil oneparop. HopManbHble oniepaTopsl.
Lenv u 3a0auu uzyuenuss memvl — U3y4nTh COMPSHKEHHBIN U HOPMAJIbHBIN ONEPaTOphl, a TaKKe
CBOICTBa, KOTOPHIMHU OHH 00JIaJatO0T.

60 | duaronanusupyemsle oneparopbl. OnepaTopsl IPOCTOrO CIIEKTPA U MPOCTOM CTPYKTYPHI.
Llenv u 3a0auu usyyeHuss memvl — BBECTH IOHATHE JHArOHAIM3HPYEMBIX OIEPATOPOB,
OIIEpaTOPOB MPOCTOT0 CHEKTPA U IPOCTON CTPYKTYPBHI.

61 CamMoconpsiKeHHbIE 1 CHMMETPUUECKHUE OIEPAaTOPhl, UX CIIEKTP.
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Lenv u 3a0auu uzyuenus memsbi — N3yYUTh CAMOCOIIPSDKEHHBIE U CUMMETPUYECKHUE ONEPaTOpHI,
UX CBOMCTBA U criekTp. [lokazars Ha mpumepe.

62 | YHUTapHBIC U OPTOTOHAIILHBIE ONEPATOPHI.

Lenv u 3a0auu uzyuenus memsvl — U3yYUTh YHUTApHbIE U OPTOTOHAJIBHBIE OMEPATOPhl U HMX
cBoiicTBa. [loka3ars Ha mpumepe.

63 | Apdunnabie mpocTpancTBa; adduHHBIE cHCTeMbl KoopauHar. Ilnockoctn B addurHOM
MPOCTPAHCTBE; MX 3aJaHUE CHUCTEMAaMU JIMHEMHBIX YypaBHEHUH. B3auMHOE pacrosioxeHue
IocKocTei B ah(huHHOM MPOCTPaHCTBE.

Lenv u 3a0ayu uzyuenus memovl — U3y9UTh OCHOBHBIC MOHATHUS Teoprn adUHHBIX MPOCTPAHCTB,
a TaKKe MJIOCKOCTU B ap(pMHHOM MPOCTPAHCTBE U MX B3aUMHOE PACIIONIOKEHHE.
64 | OGuiee moHATHE O TEH30pax; KOOPAUHATHI TeH30pa. Onepalyu HaJl TEH30paMH; CBEpTKa U CJIE].

Llenv u 3a0auu usyuenus memvl — U3Y4YUTh OCHOBHBIC IMOHSATHS TEH30PHOTO HMCYHUCIICHUS, a
MMEHHO ONEpalMy HaJl TEH30pamu, CBepTKa u ciel. [Ipusectu npumep.

Tadauua 4. Ilpakmuueckue 3aHsamus

Ne Tema
n/n
1 cemecTp
1 Kparkoe BBenenue B anredpy. TeopeTMKo-MHOKeCTBeHHble MOHsATUA. CBeneHus o0
otoOpaxenusix. Onpenenurens 2-To U 3-T0 MOPSIIKOB.
2 Cucremsl 1uHeNHbIX ypaBHeHU. Meton "aycca. IIpaBuno Kpamepa.
3 | IlepectanoBku u mnozacTtaHoBKU. [loHsThe mnepecraHoBKU. Teopema O 4yMcie MEPECTaHOBOK.
UYeTHblEe M HEYETHBIE IIEPECTAHOBKU. Y MHOKEHHE ITOJACTAHOBOK.
4 | Onpenenurenu n-ro nopsaka. CBoiicTBa OnpeIenuTes.
5 | MuHopsl u anreGpandeckue IONMOJHEHHMA. MeToabl BbIUMCIEHUs onpenenutens. Teopema
Jlamutaca.
6 | Onepauuu Haa MaTpuuaMmu. JIMHeWHbIE onepaluy HajJ MaTpULIAMU. YMHOXKEHHE MAaTpHIl.
Cgoiicta. Teopema 00 onpeznenuTene Nporu3BeACHNS MAaTPHULL.
7 ObpatHas wmatpuua. Kpurepuit oOpaTuMOoCTH MaTpuipl. MaTpUyHBIH C€IOCOO pelIeHHs
kpamepoBckux CJIV.
8 | Apudmernueckue BeKTOpHble MpocTpaHcTBa. IlloHsATHE n-MepHOro BekTopa. JlnHeilHas
3aBHCUMOCTh CTPOK (CTOJIOIIOB) MAaTPHULIBL.
9 Panr matpunel. Teopema o panre Matpuiipl. Beluncinenue panra MaTpUIbl.
10 | Cucremsl nuHelHbIX ypaBHeHu. Teopema Kponekepa-Kanemnmu. Uccnenosanue CJIY.
11 | Cucrempl TMHEWHBIX OJHOPOAHBIX ypaBHeHu. dyHnameHTanbHas cucrema pemieHuid (OCP).
Teopema o uncne pemennit PCP.
12 | Onpenenenune rpynnsl. CpoiicTBa Tpynn. ['pynma moactaHoOBOK. I'pymnma HEBBIPOXKIEHHBIX
MaTpHIL.
13 | Kompa u mons. CpoiictBa mnons u  kosen. [loakonsio, mnoamosie. [enurenu Hyns.
XapakTepHucTUKa MoJIs
14 | Ilone xomIuleKCHBIX 4yucen. AnredOpamdeckas (opma KoMIUIeKCHOro umcna. JleicTBus Han

KOMIUIEKCHBIMH YHCTIaMU B alreOpandeckoit popme.
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15 | Tpuronomerpuueckast popma komiiekcHoro yucina. @opmyna Myaspa. V3Bneuenne KOpHS U3
KoMIuIeKcHoro yncia. Kopuu u3 equnuisl. [lepBoobpasHbie KOpHU.

16 | [lonarune MHOTOYJIEHA n-W CTENEHH OT OJHOW TMepeMeHHOW. KoJbIlo MHOTOYWIEHOB OT OJHOM
nepemeHHoi. Teopema o nenenunu ¢ octatkom. HOJI, anroputm EBkiunpa.

17 | Kopuu muorounenoB. Teopema besy. Cxema ['opHepa. OcHOBHas Teopema anreOpsl U ee
cnexncreus. opmyisl Buera.

2 cemecTp

18 | OnpeneneHne BEKTOPHOIO IPOCTPAHCTBA. ba3znc U pa3MepHOCTb BEKTOPHOIO ITPOCTPAHCTBA.

19 | [lomgnpoctpanctBa. Kpurtepuii moanpoctpancrsa. JInneitnas obomouka.

20 | Cymma u nepeceyeHue noAnpocTpancTB. Teopemsl.

21 | [Ipsimas cymma nognpoctpanctB. @opmyna ['paccmana. M3oMopdu3M BEKTOPHBIX TPOCTPAHCTB.

22 | JIuneliHble oniepaTOpbl BEKTOPHBIX MPOCTpaHCTB. Onepanuy Hal JUHEHHBIMU OIIEpPaTOPaMHU.

23 | Marpuna JMHEHHOTOo orepaTopa B 0asuce.

24 | Cs3p MeXAy MaTpULIaMU JIMHEMHOTO OIlepaTopa B pa3HbIX Oa3ucax.

25 | Onepanuu Hag Matpuriamu. O651acTh 3HAYSHHUH | SIIPO JIMHEMHOTO orepaTopa.

26 | CobcTBEeHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI JINHEHHOI 0 onepaTopa.

27 | Jlunelinple onepaTophl ¢ IPOCTHIM CIEKTPOM.

28 | JlocratouHble YCIIOBUSI HPUBOAMMOCTH MATPHIIbl JIMHEHHOrO OIepaTopa K IUAaroHaJIbHOMY
BULY.

29 | EBknmnnoBsl npocTpancTBa. OpTOrOHAIBHBIN M OPTOHOPMUPOBAHHBIN Oa3uc.

30 | HepaBenctBo Kommu-bynskosckoro. [Ipounecc oproronanuzanuu.

31 | OproroHanpHble U CUMMETPUYECKHUE JIMHENHBIE ONIEPATOPBI.

32 | bunuHelinble U kBagpaTuuHble popMbl. [IpuBenenue kBaapaTHuHoil (OPMbI K KAHOHU-UYECKOMY
BULY.

33 | 3aKOH MHEPLMHU BEIIECTBEHHBIX KBAJPATHUHBIX (POPM.

34 | [lonoxuTenpHO OomnpeaesieHHbIe kKBaapaTuuHbie popmbl. Kputepuii CunbBecTpa.

35 | IlpuBenenue kBaapaTUUHON (GOPMBI K IITaBHBIM OCSIM.

36 | Ilogrpynmnsl. HopmanbHble AenUTENH.

37 | Huxnuueckue rpynmnsl. @akrop-rpynna.

38 | I'omomopdusmsl. Teopema Jlarpanxa. Teopema Kamu.

39 | Ounomopduszmbl U aBTOMOphu3MBbI rpymi. CBoKcTBa.

40 | Psaner monrpynm. IIpsimbie npousseneHusi. CBOOOAHbIE IPYIIIIBI.

41 | AGenessl rpymnibl. KoHeuHO OpOX/IeHHBIE a0€NIeBbI IPYIIIIHI.

42 | IlonHble abeneBbl TPYIIIHL.

43 | KoHeuHble KOIbIA U MOJIS.

44 | OcHOBBI TEOPHUHU NPEACTABIEHUS TPYIIIL.
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45

Xapaxteps! rpymi. CBONCTBa XapaKTEPOB.

46 | Jluneiinple onepaTopsl U (YHKIIMOHAIBI. Y MHOKEHUE JTMHEHHBIX OTIEPATOPOB.
47 | MHOro4iIeH OT JUHEUHOro onepaTopa. BeIpoxkIeHHbIE U HEBBIPOKICHHBIE OIIEPATOPHI.
3 cemecTp
48 | Jluneiinsie anreOpsl. zomopdusm anredp. Anredpa JIMHEHHBIX OMepaToOpOB.
49 | MuaBapuanTHbIe moAnpocTpancTBa. COOCTBEHHBIC 3HAYCHUS i COOCTBEHHBIE BEKTOPBI.
50 | Marpuna JnuHEHHOro ofepaTopa Ha MPOCTPAHCTBE, PA3IOKEHHOM B TMPIMYI0 CYMMY
WHBAapUAHTHBIX MOANPOCTPAHCTB
51 | Huknaudeckoe MOAMPOCTPAHCTBO U aHHYJISATOPHI BEKTOpa
52 | XapakTepucTUYECKU MHOTOYJICH JIMHEHMHOrO omnepaTropa; MaTpHlla JIMHEMHOro oreparopa Ha
LUKJIMYECKOM MOJIPOCTPAHCTBE U €€ XapaKTepucTuyeckuil MuHorowieH. Teopema ['amunbTOHa-
Kanun
53 | KopHeBble BEKTOpBI U KOPHEBBIE IOIIPOCTPAHCTBA
54 | HUnbnoTeHTHBIE ONepaTophl
55 | llonuHoMuanbHble MaTpulbl. CBOMCTBA.
56 | XopmanoBa kierka. JKopmanoBa HopmanpHas ¢GopMmMa MaTpHUIlbl JHHEHHOTO oOmeparopa B
KOMIUIEKCHOM U BELIECTBEHHOM IPOCTPAHCTBE.
57 | Yuurapusie npoctpanctBa. CBoWcTBa
58 | OpToroHanabHble U YHUTAPHbIE MATPHULIbI
59 | Conpspxennsiit onepatop. HopmanbHbie onepaTopsl
60 | Juaronanusupyemsie onepaTopsl. OnepaTtopbl MPOCTOrO CHEKTPA U IPOCTON CTPYKTYPHI.
61 | CamoconpsKEHHBIE U CUM-METPUYECKUE ONEPATOPhl, UX CHEKTP
62 | YHUTapHBIE U OPTOrOHAJIBHBIE ONIEPATOPHI
63 | Apdunnbie mpocTtpaHcTBa; adPuHHBIE CcUCTeMbl KoopauHat. Ilmockoctn B adduHHOM
IIPOCTPAHCTBE;, HX 3aJaHUE CHCTEMaMH JIMHEWHBIX YPAaBHEHUW. B3auMHOE pacnoyioKeHue
II0cKOCcTe B a(pUHHOM IIPOCTPAHCTBE.
64 | OOmree NOHITHE O TEH30paX; KOOPAUHATHI TeH30pa. Onepaluu Hajl TEH30paMU; CBEPTKa U CJIe]T
Taénuya 5./labopamopnsie pabomul no oucyuniure (Mooyn0) — He npedyCmMompeHvl
Taobnuya 6. Camocmosmenvhoe uzyueHue pazoenos OUCYUNIUHvl (Mo0oyis)
Ne Bonpockl, BHIHOCMMbIE HA CAMOCTOSITE/IbHOE U3YyUYeHHe
n/n
1 CucreMbl TUHENHBIX OTHOPOAHBIX ypaBHeHUH. DPCP.
2 [uknuueckue rpymnibl.
3 Pa3noxenune rpynmnel o noarpyire; reopema Jlarpanxa.
4 PaznoxeHne MHOTOWIEHOB Ha HEMIPUBOAMMbIE MHOXKHUTENU HaJ nosisimua R u C.
5 Koab110 MHOTO4IEHOB OT HECKOJIBKUX IIEPEMEHHBIX; CAMMETPUYECKHE MHOTOWICHBI.
6 XopnanoBa HopmasibHas Gpopma.
7 OpToroHanbHOE AOMOJIHEHUE.
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8 [TpubnmxeHHOe BBIUYMCIICHHE KOPHEH MHOTOYJICHOB

9 Anrebpa MHOTOWICHOB HaJT TPOU3BOJIBHBIM TIOJIEM.

10 | MHOTrOWIEHHI C palluOHATBLHBIMHU KO3 OUITHECHTAMHI

11 Koneunbie abeneBbl rpynibl

12 | IlpumapHsbie rpynisl

13 | KoneuHble n0oaynpoCcThie IPyMIIIbl

14 | Jlemma Illypa. CooTHoOmIEHHE OPTOrOHAJIBLHOCTU ISl XapakTepoB. PasiokeHue peryssipHoro
MpeICTaBICHHUS.

15 | UngyuupoBannble  mpexacraBieHus.  OmnpeneneHue M XapakTep  MHIYLUPOBAHHOTO
npencrasieHus. @opmyna BzauMHocTH PpobeHuyca.

16 | Teopema bpayspa. p-aneMeHTapHbI€ TPYIIIBI U p-PErYIISIPHBIE 3JIEMEHTHI.

17 | Tenzopsl

18 KommyTtaTuBHbIe KOsblA. M1€abl B KOMMYTaTUBHBIX KOJIbIIAX C €AMHULICH.

19 | YuuBepcanpHbie anredpbl. Anreopsl. Teno KBaTepHUOHOB Kak anredpa ¢ AeIeHUEM.

20 | CuMMeTpUYECKHE U JTMHEWHBIE TPYIIIBI

S. OueHo4HbIe MaTEPHAJIbI VI TEKYLEro U py0e;KHOro KOHTPOJIsI yCIIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTAlMU

KoHeuHbiMu  pe3ylnbTaTamMu  OCBOEHMS  IPOrpamMMbl  JUCLHMIUIMHBI  SIBJIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE JNECKPHUITOPHI «3HATH», «YMETb», «BIAJETh», PacIUCaHHbIC
10 OTAENbHBIM KoMIeTeHIUsM. dopmupoBaHue 3TUX AECKPUNTOPOB MPOUCXOIUT B TEUECHUE
BCEro CEMeCTpa M0 dTarnaM B paMKax pa3IUdYHOTO BUAA 3aHITHI U CAMOCTOSITENbHOM pabOTHI.

B xoze u3ydeHust TUCIMIUIMHBI IPEyCMATPUBAIOTCS MeKyUUil, PyOeHcHblil KOHMPO.Jib
U NPOMEIHCYMOUHAA ammecmayus.

5.1. Oyenounvie mamepuanvt 0na meKyuiezo KOHmMpPO.
Llens mexyweco xommpons — OLIEHKa pe3ylbTaToB pabOTBl B CEMeCTpe M obecreueHue

CBOEBPEMEHHOW OOpaTHOM CBSI3U, JUISI KOPPEKIUU OO0y4YeHHUs, aKTUBHU3AIIUU CaMOCTOSITEIHHOU
paboTel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJS SBISIOTCS KOHKPETU3UPOBAHHBIE
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS) 10 AUCIIUILITHHE.

Texywuii  xoumpons  YCIIEBAGMOCTH — KOHTPOJb, ONPEIENSIONNNA KadecTBO,
rIyOuHy, 00OBEM YCBOGHHUsS 3HAHHMHA KaXIoro paszaena. OcCyIecTBISETCS MPENoJaBaTesieM B
XO0JIe TIOBCETHEBHOW ydeOHOW paboThl W oOOecredYrBaeT OICHWBAaHWE XOJla OCBOCHHS
JUCITUTUIAHBL. DOPMBI MPOBEICHUS TEKYIIETO0 KOHTPOJIS: TMPOBEPKA BBIMOJTHEHHS JTOMAITHUX
3aJJaHUH; MPOBEICHNE KOHTPOJBHBIX W TECTOBBIX PabOT C IENBI0 MPOBEPKU MPAKTHICCKUX
YMEHHIA TI0 OTICIIBHBIM TeMaM; OTBETHl HAa TCOPETHUSCKHE BOIPOCHI HA MPAKTHICCKOM
3aHATHH, PEIICHUE MPAKTHYCCKUX 33J1a4 M BBITOJTHCHHE 3aJIaHUK HA MPAKTHICCKOM 3aHSITHH.
OneHka KayecTBa TMOATOTOBKM HAa OCHOBAHWM  BBHITIONHEHHBIX  3a/laHUN  BeAeTcs
npenoaaBareneM (C OOCYKIEHHEM pe3yJabTaToB), Oalibl HAYHCISAIOTCS B 3aBUCUMOCTH OT
CIIOKHOCTH 3aJ[aHHs

5.1.1. Bonpocet no memam Oucyunaunvt «Anzeopa» (Konmpoaupyemvle Komnemenyuu

YK-3, OIIK-3)

1 cemecTp
Tema 1. [lepecTaHOBKH, TOICTAHOBKH, ONPeEAeTUTEIN, MATPUILbI.
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1. Onpenenurens 2-ro u 3-ro NOPSAIAKOB.

2. CucteMsl TuHENHBIX ypaBHeHU. Meton 'aycca. [IpaBuiio Kpamepa.

3. IlepecranoBku. Teopema O 4YuCle MEPECTaHOBOK. YETHOCTh, MHBEPCHUS, TPAHCIO3UIIHS.
Teopembl 0 TPAaHCTIOZUILIMSIX.

4. ITogctanoBKU. YeTHOCTh. Y MHOXKEHHE MOJICTAaHOBOK. CBOMCTBA. JleKpeMEeHT.

5. Onpenenutenu. CBOMCTBA ONIPEACTUTENS.

6. MuHOpHI U anredpanveckre TOMOTHEHUS.

7. Paznoxenue onpenenuTens no crpoke (cronodiy). Teopema Jlamnaca.

8. Onepanuu Hax MaTpuniaMu. CBOMCTBA.

9. Teopema 00 omnpeaenuTesie MPoOU3BEICHUS MATPULL.

10. Obparnas marpuna. Kputepuii oOparumocTtd MaTpuibl. MaTpuyHblii cnoco0 pemeHus
kpamepoBckux CJIIY.

Tema 2. ApudpmeTudecKkoe BeKTOPHOE MPOCTPAHCTBO, 0a3MC U PAHT CHCTEMbI BEKTOPOB.
Cucrembl JIMHEHBIX YPABHCHH.

11. Apudmernueckue BekTopHbIe IpocTpaHcTBa. [loHsaTHEe n-MepHOro BekTopa. Onepanuu Haj
n-MEPHBIMU BEKTOPaMH.

12. Omnpenenennie apuPpMETHYECKOTO N-MEPHOTO BEKTOPHOTO MpocTpaHcTBa. JluHelHas
3aBUCUMOCTBH BEeKTOpOB. CBOMCTBA.

13. baszuc u paHr cucteMbl BEKTOPOB.

14. Panr matpunesl. Teopema o panre MaTpuipl. Beiunciaenue panra MaTpHIbL.

15. Cucrembl nuHelHBIX ypaBHeHu# (obmas teopus). Kputepuit coBmectnoctu CIIV.
[IpaBuno pemenus CJIY.

16. CucreMbl JTUHEHHBIX OJHOPOJHBIX ypaBHEeHUH. CBONCTBA pelICHUI OJHOPOIHBIX CHUCTEM.
@yHIaMeHTalbHasl CUCTEMA PEILIEHUH.

Tema 3. I'pynnbl, KoJbLa, N0J5, KOMILIEKCHbIE YUCJIA

17. Onpenenenune rpynnsl. ColicTBa rpymi. ['pymnmna noacTaHoBoK. I'pymna HEBBIPOKIECHHBIX
MaTpHLI.

18. Konbno. CeoiictBa konen. [loakonsno. [dennrenu Hys.

19. Ilone. CpoiictBa nosieit. Xapakrepuctuka nois. [loanosns, pacimpenust.

20. ITone xoMIIekCHbIX yucen. Anredpandeckas popma KoMIIeKcHOro yncia. ConpsipkeHHbIe
KOMIUIEKCHBbIE uncia. JIeficTBUS Ha/l KOMIUIEKCHBIMU YHCIaMH B anredpanyeckoil popme.

21. Tpuronomerpuueckas popma KomIiekcHoro uncia. @opmyna Myaspa. V3Bnedenne KopHs
U3 KOMIUIEKCHOTo yucia. KopHu u3 euHUIIbL.

Tema 4. MHoroujienbl. KoJib1io MHOT04/1€HOB OT OIHOM IEepeMEHHOI.

22 IlonaTue MHOrouJ€Ha n-d CTENEHUW OT OAHOW mepemMeHHOH. Teopema O JeneHUM C
OCTaTKOM.

23. HO/I muorouneHoB, anroput™ EBkinja.

24. Kopenb MHOTOWIeHa. Teopema besy.

25. Cxema ['opHepa. [loHmkeHne KpaTHOCTH KOPHS Npu AUPPEpeHInPOBAHUH.

26. OcHoBHas Teopema anreOpbl KOMIUIEKCHBIX uncen, ee cieacTBus. @opmyisl Buera.

2 cemecTp
Tema S. J/InHeiiHOe IPOCTPAHCTBO, THHEHHbIE OIIEPATOPbI
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27.0npenenenre BEKTOPHOIO IPOCTPaHCTBA. baszuc 1 pa3MepHOCTh BEKTOPHOI'O ITPOCTPAHCTBA.
28. IlognpoctpanctBa. Kpurepuit nognpocrpanctsa. CyMMa U niepecedeHne MOANPOCTPAHCTB.
29. Ilpsmas cymma mnoampoctpancTB. Popmyma ['paccmana. M3omopdusM BEKTOPHBIX
IIPOCTPAHCTB.

30. JIuneiiHbie OnepaTopbl BEKTOPHBIX TPOCTPAHCTB.

31. Marpuna nuHeWHOro ormeparopa B 0Oaszuce. CBs3b MEXIy MaTpUIlAMU JIMHEWHOTO
oreparopa B pa3HbIx 0azucax. Omnepanuu HaJl MaTPUIIAMHU.

32. Slnpo nuHEHHOTO omneparopa.

33. CobcTBEeHHBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OllepaTopa.

34. JluneiiHble OMEpPaTOpbl C MPOCTBIM CHEKTPOM. JlocTaTouHbIE YCIOBHUSI HPUBOJUMOCTH
MAaTpHULIbI IMHEIHHOTO OIlepaTopa K AMAroHaJIbHOMY BUAY.

Tema 6. EBKIMI0OBBI NPOCTPAHCTBA, OPTOrOHAJbHBIE M  CHMMeTpPHYECKHe
npeoodpazoBaHusl.

35.EBKIMI0BEI TpocTpaHcTBa. OPTOroHANbHBIA M OPTOHOPMUPOBAHHBIN Oa3uc.

36. HepaenctBo Kommu-bynskosckoro. [Ipoliecc oproronanuzanuu.

37. OpToroHanbHble U CUMMETPUYECKUE JIMHEHHBIE ONIEPATOPBHI.

Tema 7. KBagpaTtuunbie popMbI U UX NIPUBeIeHHE K IVIABHBIM 0CAM

38.bununeitnpie W KBagpaTuuHble (Gopmbl. [lpuBenenme KBaapaTHUHOW (GOPMBI K
KaHOHMYECKOMY U HOPMaJIbHOMY BUY.

39. 3aK0oH MHEPIUHU BEIIECTBEHHBIX KBaIPATHUHBIX (HOPM.

40. ITonoxxurtenbHO onpeaeneHHbIe kKBaapaTuunbie popmbl. Kpurepuit Cunbpectpa.

41. IlpuBenenue KBagpaTuyHOM (OPMBI K TTIABHBIM OCSIM.

Tema 8. Teopusi rpynn, KOHe4YHO MOPOKIEHHbIE a0deseBbl TPYINIIbI.
42 Ioarpynnsl. Hopmanbusle nenutenu. Luknuueckue rpynmnsl. @akTop-rpymnmna.
43. 'omomopdusmel. Teopema Jlarpanxka. Teopema Konu.
44. Dunomopdusmsl 1 aBToMOphu3Mbl rpymni. CBoicTBa.
45. Psanpl noarpymi. [Ipsmsle npoussenenus. CBOOOAHbIE IPYIIIIHL.
46. AGenessl rpynmnbl. KoHeuHo noposkaeHHble abeneBbl rpynibl. [losHbie abeneBbl rpymibl.
47. OCHOBBI TEOPHH NPEACTABICHUH TPYIIII.
3 cemecTp
Tema 9. JIuneiinble aare0pbl, ajaredpa JHHeHHBIX 0NEPaTOPOB, MaTPULA JIMHEIHOIO
omneparopa.
48.JlunelHble onepaTopsl U PYHKIMOHAIBI. Y MHOKEHHE JIMHEWHBIX OIEpaToOpOB.
49. MHOro4JIeH OT JUHEHHOTO oneparopa. BeIpoKIEeHHBIE U HEBBIPOKACHHBIE ONIEPATOPHI.
50. JIuneiinsie anreOpol. U3omopdusm anredp. Anredpa JIMHEHHBIX OIIepaTopoB.
51. MuBapuanTHble noanpocTpancTBa. CoOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI.
52. Marpuna JUHEMHOrO oIeparopa Ha IPOCTPAHCTBE, PAa3JIOKEHHOM B IPSIMYIO CyMMY
VMHBapUaHTHBIX MOAIIPOCTPAHCTB.

Tema 10. Hukian4yeckoe NOANPOCTPAHCTBO. XaPAKTEPUCTHYECKHH MHOTOYIEH JJUHEHHOT 0
oneparopa.KopHeBble BeKTOpPbI, HUJIBIIOTEHTHbIE ONIEPATOPHI

53. llukinyeckoe NOANPOCTPAHCTBO U aHHYJISITOPBI BEKTOpA

54. XapakTepuCTUUECKUI MHOTOUIEH JIMHEWHOTO OIIEpaTopa; MaTpULia JIMHEWHOTO OIEpaTopa
Ha [UKIMYECKOM MOJIPOCTPAHCTBE U €€ XapaKTEPUCTUUECKUH MHOTOUJIEH.
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55. Teopema I'amunbTona-Kanu.

56. KopHeBble BEKTOPBI ¥ KOPHEBBIE IIOIIPOCTPAHCTBA

57. HunbnoTEeHTHBIE ONEpaToOpPhbI

Tema 11. IloiuHOMHAJIbHBbIE MATPUILIBI.
58.ITonuHomuansHbie MaTpuilbl. CBOMCTBA
59. XKopnaHosa kieTka.

60. XXopmanoBa HOpManbHasi ¢GopMa MATPUIBI JIMHEWHOTO OMNEparopa B KOMIUIGKCHOM H

BELIECTBEHHOM IIPOCTPAHCTBE.

Tema 12. ConpsizkeHHbI 0ONepaTop, YHUTAPHbIE U OPTOTOHAJIbHbIE ONIEPATOPHI.
61.YHurapusie npoctpanctBa. CBoHCTBA.

62. OpTOoroHaJIbHbIC U YHUTAPHBIE MATPHULIBI.

63. ConpsiKEeHHbII, HOpMaJIbHBIM, YHUTAPHBIA U OPTOrOHAJIBHBII ONEpaTOPHI.

64. Jlnaronanuzupyemsie onepaTopbl. OnepaTropsl IPOCTOrO CIIEKTPA U IPOCTON CTPYKTYPHI.

65. CaMOCONPSKEHHBIE U CUMMETPUYECKUE ONIEPaTOphbl, X CHEKTP
Tema 13. ApPpunHbIe NIPOCTPAHCTBA, JIOCKOCTH B ap(puHHOM npocTpancTBe. TeH3opsbl.

66.AddunHBIC (TOUCUHBIE) TPOCTPAHCTBA; aQPUHHBIE CHCTEMbI KOOPAMHAT.

67. IInockoctr B ap(pMHHOM MPOCTPAHCTBE; UX 3aJaHHE CHCTEMaMH JMHEHHBIX YpaBHEHHH

68. B3anMHOe pacnoio’keHue IiockocTel B ahpUHHOM MPOCTPAHCTBE.
69. O011ee MOHATHE O TEH30paX; KOOPAWHATHI TEH30pa
70. Onepanuu HaJl TEH30paMU; CBEPTKA U CIIE]T

Kpumepuu d)ODMuD06aHu}Z OUEHOK (OtheHuSClHuﬂ) YCmMHO20 onpoca
YCTHBIN OIpoC ABJIACTCA OAHUM U3 OCHOBHBIX CII0CO00B yqéTa 3HaHHUH 06yqaromer0051.

Pa3BépHyTBIi OTBET CTyIeHTa JOJDKEH MpPEACTaBIsATh Cco00Ml  CBSA3HOE, JIOTMYECKH
NOCJIEI0BATEIbHOE COOOIIEHNE Ha 3aJaHHYI0 TeMy, IOKa3blBaThb €ro YMEHHE HpPUMEHSThH
OIIPECIICHUS.

B pe3yiomame yYCmHO20 OnRpoca 3HAHUA, 06_)71[("0“48206'}1 ouyenuearomca no

cnedyrwuen wikane (3a 1 3anamue):

1)
2)

3)
1)

2)
3)

2 panna craButcs, eciiv 00ydaromuncs:

IIOJIHO U3JIaraeT U3y4eHHbIN MaTepuall, 1a€T IPABUIbHBIE ONIPEIEICHUS TOHATHH;
oOHapyXHBaeT IOHMMaHHE MaTepuaiga, MOXKET OOOCHOBaTh CBOU CYXKICHHS,
MIPUMEHUTH 3HAHUS HA IPAKTUKE;

u3JlaraeT MaTepuan IOCJIeJJOBaTeIbHO W NPAaBUIBHO C TOYKH 3pEHUS HOPM
JIUTEPATYPHOTO SA3BIKA.

1 éanncraBurcs, eciu oOydaroIUNCS:

U3JIaraeT MaTepuai HEMOJIHO U JIOIYCKAaeT HETOYHOCTHU B ONPENEICHUM ITOHATHIA;

HE yMeeT JOCTATOYHO INTyOOKO U 10Ka3aTeIbHO 00OCHOBATh CBOM CYXKACHUS;

U3JIaraeT MaTepuai HeloclIe0BaTeIbHO.

0 6annoe craButcs, ecnu oOydarouuiicss oOHapyKMBaeT HE3HaHWE OoJblled YacTu

COOTBCTCTBYIOIICTO pa3aciia U3ydaeMOro Mmarcpurajia, J10MyCcKacT OIIIMOKH B (pOpMy.HI/IpOBKe.

bannbl MOryT cTaBUTbCS HE TOJIBKO 3a €IMHOBPEMEHHBIN OTBET, HO U 3a CyMMY

OTBCTOB, JaHHBIX CTYJACHTOM Ha HNPOTAKCHHUU 3aHATHUA

5.1.2. Ouenounvle mamepuanbl 011 CAMOCHOAMETbHOU padomul ooyuarouiezoca (munoegovie
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3a0auu) (Konmpoaupyemovle komnemenyuu YK-3, OIIK-3)

[lepeueHb TUIOBBIX 3aa4 JJIs1 CAMOCTOSITEIbHON PaboThl c(hOPMHUPOBAH B COOTBETCTBUHU
C TEMAaTHUKOW MPAKTHYECKHUX 3aHATUH 10 JUCIHUILTHHE «AJTedpay.

3aoauu
1 cemecTp

Tema 1. IlepecTaHOBKM, NNOJACTAHOBKH, ONPeEAeJIUTE]H, MATPHUIIbI.
1. Haiitu 3na4uenue Marpuanoro muorounenaf (A): f(x) = 3x% 4+ 2x +5, A= (g _43)
2. Berunciure 54 — 3B + 2C,

1 -2 0 5 1 -2 -5 3 1
rned =| 3 5 1),B=(-3 2 7]|],C=(2 0 5)
-1 2 4 4 0 -1 6 4 2

3. Haiitu npoussenenue marpuny ABC, eciu

-2 4 -3 0
A=01 -3) B=(:; é _01), C=<0 2 5 —2)

4. Peiuth MaTpu4YHOE ypaBHEHUE (_01 i) * X = ( 2 g)

5. Haiitu noacranoBky X u3 paBercrBa AXB = C, rae

G 31IE D0
3
3

6. OnpenenuTh YUCIIO MHBEPCH B iepectanoBke 1,9, 6, 3,2,5,4,7, 8.

-1 1

7. HaiiTi 0OpaTHYIO JUIsl MATPULIBI ( -3 2)
2

2

1

8. OnpenenuTb YeTHOCTh MOJICTAHOBKU C = (; g g i ? ;)

9. BoIUHCIUTD (g :%)

-1 1 2 0

10. Pemuts MaTpuuHOE ypaBHEHHE ( 0 1) x X = (_ 1 3).

2 6 4 3
11. BeraucnuTes onpeaenuTenb > 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 I

0 0 0 0 v

13. BeiOpatb 3HadueHust [ U k Tak, 9TOOBI MPOUZBEACHUE  (gy Q53301404621 BXOIUIIO B
OTIpeAICIIUTENb 6-TO MOPSIIKA CO 3HAKOM MHUHYC.
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1 1 a

14. BouucauTh onpeaeaurens 3-ro nopsaka b 3 1.

1 00
a 1 2
15. Haiitn anrebpandeckoe JOMOJIHEHUE K dieMeHTy (), B ompenemurene |1 3 0.
b 5 ¢

2x1 — X3, +3x3 =9,
16. Petutsb cuctemsl o hopmyinam Kpamepa { 3x; — 5x, + x3 = —4,
4x, — 7xy —x3 = 5.
2x1 +2x; —x3 + x4 =4,
4x, +3xy —x3 + 2x4 = 6,
8x1 + 5x, — 3x3 + 4x, = 12,
3x1 +3x, — 2x3 + 2x4 = 6.
3x1 + 5x, + 2x3 =0,
4x; + 7%, +5x3 =0
X +x, —4x3 =0,
2x1 + 9x, + 6x3 = 0.

17. Pemnth cucremy metonom ['aycca

18. SIBnsieTcs 1 JaHHAs cucTeMa ’ CHCTEMOM KpaMepOBCKOTO TUIIA?

Memoouueckue pekomeHoayuu no peweHuro 3a0au.

[Tpuctynas Kk caMOCTOSITEILHOMY PEIICHUIO 33a7a4, HEOOXOIMMO BHUMATEIBHO MPOYECTh
TEOPETHYECKUI MaTepHall 110 COOTBETCTBYIOIIEMY BOIIPOCY TEMbl. BakHeWIINE MTOHATUSA 3TOU
TEMBI: MATPUIBI M OINepaluy HajJ HUMH, METoAbl pemeHus cuctem (['aycca u Qgopmynsl
Kpamepa), oOparHass MaTpuiia MU METOJ €€ HAXOXKICHHS, ONpPEACTUTEIh U €ro CBOWCTBA,
METO/bI BBIYMCICHUS ONpeaenuTens, Teopema Jlamnacca u ap. OTU MOHATUS CIIEAYET BBIYYUTh
U pa3o0parbcss B HMX COOTHOWICHWSX. [IpW pemieHu# 3aaad  HUCIONB3YIOTCS  (POPMYIIHI,
00BSCHEHNE KOTOPBIX MPEJICTABICHO B TEME 1.

Tema 2. Apudpmernyeckoe BEKTOPHOE NPOCTPAHCTBO, 0a3UC U PAHT CHCTEMbI BEKTOPOB.
Cucrembl JIMHEHBIX YPABHCHMI.
1 1 2
1. IIpu xakux 3Hauennsx A wmarpuna |2 1 4 |umeer panr papblii 1.
4 2 8
2x1 + 5x, —8x3 = 8§,
4x, + 3x, —9x3 =9,
2x1 + 3x, —5x3 =7,
X1 +8xy, — 7x3 = 12.
oO11ee ¥ 0/IHO YaCTHOE PEILIEHUE CUCTEMBI.
3x; + 5x, + 2x3 =0,
4x; + 7x5 + 5x3 =0,
X1 +x, —4x3 =0,
2x1 + 9x, + 6x3 = 0.

2. Hccnenosats COBMECTHOCTDH B cnydae coBMeCTHOCTH, HalTH

3. Hatitu ®OCP g cucteMbl
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1 2 4 =3
4. HaiiTi paHr MaTpHIIBI C TOMOIIBIO 2JIEMEHTAPHBIX NpeodpazoBanuii: | 3 5 6 —4
3 8 2 -19
1 -2 3 1
5. HaiiTu panr MaTpuibsl METOOM OKaUMIISIFOIIMX MUHOpoOB:| 3 2 —4 2
4

5 =2 2
2x1 +2x, —x3+x4 =0,

4x, + 3x; —x3 + 2x4 =0,

8xy +5x, —3x3 +4x, =0,

3xq + 3x, — 2x3 + 2x, = 0.

7. ABnsrorcs ma BekTopa a;=(1,-2,3) ar=(2,-1,4) az=(4,-5,10) nuHEHHO 3aBUCUMBIMHU.

8. Haiitu ycnoBus, HEOOXOAWMBIE W JOCTATOYHBIC MJisi TOTO, YTOOBI B JIFOOOM pEIICHUU

COBMECTHOM CHUCTEMBI IMHEWHBIX YPaBHEHUN k-€ HEU3BECTHOE OBLIO PaBHO HYJIIO.

9. UccnemoBaTh CHCTEMBI YpaBHEHUH M HAWTH OOIIEe pPelleHHEe B 3aBUCUMOCTH OT 3HAYCHHIA,

BXOJISIIHMX B KOA(DPUITMEHTHI MTapaMeTPOB:

6.Haittu uucno pemenuit ®CP st cucteMbl

ax+y+z=1,
x+by+z=1,
x+y+cz=1

10. Cxonpko 6a3 mMmeer cuctema k+1 BEKTOpPOB paHra k, coaepskaiias MpONOpPIHOHATIbHBIC
BEKTOPBI, OTJIMYHBIC OT HYJIS?

Memoouueckue pexomenoayuu no pewteHuro 3a0au.

[Ipuctynas K CaMOCTOSTEIBHOMY PpELIEHHIO 3ajay, HEOOXOAMMO BHHUMATEIIBHO
IIPOYECTh TEOPETUYECKHM MaTepual IO COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHelmue
IIOHSITHUS 3TOM TEMBbI: JIMHEWHAs 3aBUCUMOCTb CTPOK, CBOMCTBA JIMHEWHON 3aBHUCHMOCTH, PaHT
MaTpHULIbl, METOAbl BHIYUCICHUS PAaHra, UCCIIEOBaHMs cUCcTeM, yciioBue coBmectHocTH CJIY,
OJIHOpPOJIHAsI CUCTEMA, CBOICTBA pEIIEHUs] OJHOPOAHBIX cHCTeM, (hyHIaMEHTalbHas cHcTeMa
pemienus (PCP) u ap. OTH NOHATHUSA ClIEIyeT BBIYUYUTh M Pa3o0paTbcsi B UX COOTHOIICHHUSX.
[Tpu pemiennu 3a1a4 UCIOIB3YIOTCS (POPMYIIbIL, O0BSICHEHNE KOTOPBIX MPEJCTABIEHO B TeMe 2.

Tema 3. I'pynnbl, K0Jb1a, 101, KOMILJIEKCHbIC YHCJIA
1. Kakyio anrebpamdeckyro CTPYKTypy o0OpazyeT MHOXKECTBO HATypalbHBIX UHCEN

OTHOCHTEIJIEHO OTIEpPAINU CIIOKEHHSI?

2. Kakyro anreOpandeckyro CTPYKTypy 0Opa3yeT MHOMXECTBO IIEJIBIX OTHOCHTEIBHO JBYX
oTiepaIy CIOKEHUs U YMHOXeHus (Z, +,*)?

3. Kakue u3 apudmMeTrudeckux NEHCTBHI (CIOKEHHE, BBIYUTAHHE, YMHOXEHHE, EICHUE)
SBIIIOTCS OMHAPHBIMU OTNEPALIUSIMHU:

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

0) Ha MHOXecTBe N;

B) Ha MHOXKeCTBE Z?

4. SBnsercs nmu OMHAPHOM OTNepaIei:

a) YMHOKEHUE Ha MHOXKECTBE HPPAITMOHATLHBIX YHCET;

0) cloXeHre Ha MHOKECTBE YETHBIX YHCET;

B) CIIO’)KEHHE HA MHOXKECTBE HEUETHBIX UHCEIT,

T') HaXOXKICHHUE JECATHUYHBIX JTOrapu(MOB HA MHOKECTBE;

1) HAXOKJICHHE CPETHET0 TEOMETPUUYECKOTO JIBYX YUCENl HA MHOXKECTBE;

5. SlBustorcs M efcTBUE, BRINONHIEMOoe o Gopmyse a° b = (a + b)* GunapHoil onepauueit
Ha MHOeCTBE Q, U €Clu SBJISIOTCS, TO oYemMy?

6. SBusroTcs M anreOpanyecKod CHUCTEMOM MHOXKECTBO YHICENI BHJIa OTHOCHUTEIHHO: Q)
CJI0KeHUs; 0) BEIYMTAHMS; B) YMHOXKEHUS?
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7. SlBnsieTcs mu anredbpanvecKkoil CUCTEMOW MHOXKECTBO PaHYyCOB-BEKTOPOB, HCXOMSIIUX U3
Havajga JIEKAPTOBOW CHUCTEMBl KOOPAMHAT W PACIOJOXKEHHBIX B TIEPBOH UYETBEPTH
KOOPJMHATHOW TIJIOCKOCTH, C OIEepaldeld: a) CJIOKEHHE BEKTOPOB; O) BBIYUTAHUE
BEKTOPOB?

8. Haitu 3Hauenue Bolpaxkenus 27, +Z,,ecnu Z, =1+2i, Z, =3—1i.

9. HaiiTi MOLYJIb KOMILIEKCHOTO uncna Z = 1+4i.

N 12
10. Beranciauts (\/;;1) )

Memoouueckue pexomenoayuu no peweHuro 3a0au.

[Tpuctynas Kk caMOCTOSITEIbHOMY PEIIECHHIO 3aj]jad, HEOOXOIUMO BHUMATEIbHO MPOYECTh
TEOPETUYECKUI MaTepHall 110 COOTBETCTBYIOLIEMY BOIIPOCY TEMbl. BakHeWIINE MMOHATUSA 3TOU
TeMbl: OWHapHas anredpavyeckas omnepanus, IPyNIOHJA, IOJIYrpyIna, MOHOWI, IpymIa,
abeneBa rpymna, KOJbLO, IIOJ€, MACIUTEIM HyIsd B KOJbLE, XapaKTEPUCTHKA IO,
anreOpanyeckas U TpUTOHOMETpUYeckas (OpMbl 3aIUCH KOMIUIEKCHOI'O 4HCia, (Gopmyna
MyaBpa, nepBoOOpa3HbIi KOPEHb U JIp. OJTH MOHATHS CIEAYyeT BBIYYUTh U Pa300paThCs B UX
cooTHomeHusX. [Ipu pemeHun 3agad  HCHONB3YIOTCS  (GOPMYJBl, OOBSICHEHHE KOTOPBIX
IIPECTABIEHO B TEME 3.

Tema 4. Muoroujienbl. Koib11o MHOT04/1€HOB OT OIHOM MepeMeHHOii.

1. Haiitu MHOTOWIEH 4-0 CTENEHU, UMEIOLINI ABYKPaTHBIM KOPEHb 2 U MPOCThie KOpHU 1 1
-3.

2. Haiitu ocTaToK OT JefeHus MHOTOWwIeHa f{x) =x"-2x7+4x?-6x+8 Ha nuHENHBIH MHOTOWICH
x-1.

3. Haiitu yacTHOE U OCTaTOK OT JIEJIeHUs] MHOTO4IeHa f{x) =2x"-3x7+4x?-5x+6 nHa MHOrOWICH

g(x)=x-3x+1.

Haiitn 2f(x)-3g(x), Tae f(x)=x’-5x+2 u g(x)=x+3x+1.

Haiiqure 3Hauenre MHOrowIeHa - 6a” — 5ab + b* — ( 3a> - 5ab + bz) npu a = -2/3 , b=—3.

1000 L gax2 + 9 memuresiHa x + 17

[Ipu kakux a u b mHOTOWIEeH P(X) = (a + b)x’ + abx* + 1 nemurcst Ha X2 — 3x + 27

IIpu xakux a MHOTOUEH P(x) = a3 + (1 - a)x4 + (1 +a®*)x* + (1 — 3a)x—a® nenutcs

Ha x—1?

[Ipu kakOM 3HaUYE€HUHU @ MHOTOUWIEH P(x) =x

® NN A

9. JIokakuTe, 4TO MPU HEUYETHOM /m BBIpakeHne (x +y + z)" —x" —y" — 7" nmemurcsa Ha (x +
3 3 3 3
y+z2y —x -y —-2.
10. /Iea mHorouneHa P(x) = rad +bx tex +d m O(x) =x* + px + g UPUHUMAIOT
OTpHUIIATENIbHBIE 3HAYECHHUs] Ha HEKOTOpoM uHTepBaie I jymmHbsl Oonee 2, a BHe [ —
HEOTPHULATENIbHBI. JJOKaXKUTE, 4YTO HAMAETCS Takast TOUKa X, 4T0 P(xp) < Q(xp).

Memoouueckue pexomenoayuu no peuieruio 3a0ay.

[Tpuctymnas kK caMOCTOSITEILHOMY PEIICHUIO 337a4, HeOOXOIMMO BHUMATEIIBHO MPOYECTh
TEOPETUYECKHI MaTepHall I0 COOTBETCTBYIOIIEMY BOMPOCY TeMbl. BaskHeHINe MOHSATHS 3TOU
TEMBI: MHOTOYJIECH, TeOpeMa O JIEJICHWH C OCTAaTKOM, KOPeHb MHOTOUYICHa, cxema [ opHepa,
teopema besy, ¢popmynsl Buera u np. DT NOHATUS CIEAyeT BBIYYUTh U Pa3oOpaThCs B UX
COOTHOMEHUsAX. [Ipyu pemeHNH 3agad  HWCHOIB3YIOTCS (QOPMYIBI, OOBSICHEHHUE KOTOPHIX
MPECTaBICHO B TeMe 4.

2 cemecTp

Tema S. J/InHeiiHOe IPOCTPAHCTBO, THHEHHbIE OIIEPATOPbI
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1. Haiitu pazMepHOCTb U 0a3UC JIMHEHHOTO MOANPOCTPAHCTBA, HATSHYTOTO HAa CHCTEMY BEKTOPOB
a; =(LL1),a, =(1,1.2),a, =(1,2,3)
2. Haittu koopauHaTh! BekTopa x=(6,12) B 3aganHoM 6asuce e, e, , eciu e, =(2,1),e, =(3,2).

3. B Ga3zuce ¢,,e,,€; 3-Xx MEpPHOTO JHMHEWHOTO MPOCTPAHCTBA JMHEHHOE MpeoOpa3oBaHUE ¢

3 21
samaercsa marpuueit A=|1 5 3 |. Halttuage , eciau a= 2e, +e, —e;.
011

4.  Haiitn maTpumy mnepexojaa ot Oasuca Z =(1,0,0), 6_2 = (1,—1,0),5 =(-LL-1) x 6Gasucy
e,'=(1,2,-1),e,'= (1,-1,0),¢,'= (1,0,0)

3. IlycTts V- IIPOCTPAHCTBO, HAaTSHYTOE Ha CUCTEMY BEKTOPOB
a[ = (190,0’_1), az = (2717170)9 a3 = (17171’1), a4 = (17273’4)9 a5 = (0’1’2, /1) . HpH KaKOM 3HAa4YCHHUH /1
HOJAIMPOCTPAHCTBOV UMeEET pa3zMepHoOcTh d=3.

6. Haiitu pazMepHOCTb CyMMBbI M pa3MEPHOCTb [1€PECEUECHHUs TOAIPOCTPAHCTBA L, , HATAHYTOTO
Ha BEKTOPBI a, =(1,2,0,1),a, =(LL1,0) n L,, HATSIHYTOI'O Ha BEKTOPBI
b, =(1,0,1,0),b, =(1,3,0,1)

7. Haiitu coOCTBEeHHBIE 3HAYEHUS JIUHEHHOrO Hp606p330BaHI/I$I, 3alaHHOI'O0 B HCKOTOPOM

-2 3
Oasuce maTpunein A = 1
8. JIuneitnoe npeoOpa3oBaHye 3aaH0 B HEKOTOPOM Oa3uce MaTpuiei A = Ik Haiitu

COOCTBEHHBIH BEKTOP, ECITM COOCTBEHHOE 3HaueHne A =-1.
9. OOpazyer nM JUHEHHOE NOANPOCTPaHCTBO THpocTpaHcTBa R4R4 MHOXkecTBO VV,
3aIaHHOE T10 TIPABUILY:
V={ (X] ,Xz,X3,X4)IX1_2X3=O} ;V={ (X] ,XQ,X3,X4)ZX3+X4=1 } .

10. HaiiTu opToroHanbHblil 6a3uc HOAMPOCTPaHCTBa LT, 3aJaHHOr0 cUCTEMOil ypaBHEeHMIt, n
6asuc noampocTpancTea Lt
X1+ x +x33:%4 + x5 =0,
{xl — 2Xy + 2x3,.%x4 — 2x5 = 0.

Memoouueckue pekomeHoayuu no peuteHuro 3a0ad.

[Ipuctynmass K CaMOCTOSTEIBHOMY PpELICHHIO 3ajad, HEOOXOIMMO BHHUMATEIBHO
MPOYECTh TEOPETUUYECKUN MaTepuall MO COOTBETCTBYIOIIEMY BONPOCY TeMbl. BaxHeiue
MOHSTHUSL ATOM TEMBI: JIMHEWHOE IPOCTPAHCTBO, MOJAIPOCTPAHCTBO, CYMMa M IIEPECEUYECHUE
MNOJAMPOCTPAHCTB,  pa3MEepPHOCT, U Oa3uc  JMHEHHOro  MPOCTPAHCTBa,  JIMHEHHOE
npeoOpa3oBaHue, MaTpuUIla Mepexo/ia, COOCTBEHHbIE BEKTOPbI U COOCTBEHHbIE 3HAYECHHUS U JIP.
OTH TOHATHUS CIEeNyeT BBIYYHTb M Pa3o0parbcs B WX COOTHomieHWsX. [lpu pemeHnu 3amaq
UCMOJb3YIOTCS POPMYIIbI, 00BSCHEHNE KOTOPBIX MPEACTABICHO B TEME 5.

Tema 6. EBKINAOBBI NPOCTPAHCTBA, OPTOIOHAJIbHbIE W  CHMMeETpPHYECKHE

npeodpa3oBaHus.
1. Onpenenutsh OPTOrOHANBHBIN BEKTOP 11 BekTtopa (1,-2,2,-3).
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2. IIpumeHnsist IpoliecC OPTOTOHAM3AIUN TOCTPOUTHh OPTOTOHATBHBIN 0a3UC TMOIMPOCTPAHCTBA,
HaTSHYTOI'0 Ha CUCTeMY BEeKTOpoB a, =(2,1,3,-1), a, =(1,1,-6,0).

3. ITocTpouTh OPTOroHANBHBIA R, 6a3KC cOlEpKaLIMI BEKTOP a=(1-1-1).

4. HailTu BEKTOp, MAONOJHAIOUIUNA  CHCTEMY a =(2/3,1/3,2/3),l; =(1/3,2/3,-2/3) no
OpPTOTOHAJILHOTO 0a3muca.

5. Ilpu kakux 3HAYEHUSAX X M Y BEKTOPHI a= (1/\/5,0,—1/ \/5) u b=(1/3,x,y)

OpPTOTOHOPMHUPOBAHHBI?

6. Haiiti HopMy y(x) = sinx + cosx

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

0) B mpoctpanctse i [0,27].

7. IlocTpouth npuMep 6ECKOHEYHON OPTOHOPMHUPOBAHHOMN CUCTEMBI B POCTPAHCTBE h[a,b].

8. JlaHbl BEKTOPBI €BKINAOBBIX TPOCTPAHCTBX = ((1)), y = ((1)) - BJIEMeHTHI IpocTpancTBa R? ¢o

CKaJIIPHBIM Tpou3BeaeHueM (X, Y) = x1y; + X2V5.

9. [Joka3aTb, 4TO BEKTOPHOE IPOCTPAHCTBO IMCTaHOBUTCS €BKIUAOBBIM ITPOCTPAHCTBOM, €CIIH
JUTSL IPOM3BOJIBHBIX JIBYX 3JIeMEHTOB A = (a;) U B = (b;;) monoxwuts (4, B) = X1, Z;-‘zl a;jby;.

10. TToka3zaTh, 4yTO /I IPOU3BOJBLHOIO BEKTOPHOTO HOPMUPOBAHHOI'O ITPOCTPAHCTBA

p— .q:: L
E={x, Y, z ...} ClIpaBeUIMBO HEPABEHCTBO [=[=>[] = |= }’"

Memoouueckue pexomenoayuu no pewteHuro 3a0au.

[Ipuctynas K CaMOCTOSTEIBHOMY PpELIEHHIO 3ajay, HEOOXOAMMO BHHUMATEIIBHO
IIPOYECTh TEOPETUYECKHM MaTepral IO COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHelmue
MOHATHUS OTOM TEMBI: €BKIUA0BA IIPOCTPAHCTBO, CKAIIAPHOE IIPOU3BEACHUE, OPTOTOHAIBHBIN U
OPTOHOPMHPOBAHHBIN Oa3uUC, MPOLIECC OPTOTOHAIM3ALNHU U ApP. DTH MOHATHUS CIEAYET BIYUHUTh
U pa3o0paTtbcs B MX COOTHOWIEHMSX. [Ipu pemieHuMM 3agad  HCHONB3YIOTCS  (POPMYIIH,
00BACHEHNE KOTOPBIX MPEJICTABIEHO B TEME 0.

Tema 7. KBagpaTtuunbie popMbI U UX NIPUBeEIeHHE K IVIABHBIM 0CHAM

1. TIpu KaKuX 3HAYCHHMSIX A, KBagpaTHdHas GpopMa f = 2x,x; +4x,x, — Ax,” +3x," —x,°
MOJIOKUTENBHO OMPEIEIICHA.

2. CocTaBUTh MaTpUIly KBaJIpaTUIHON QOpMEI . [ =2x,x; —4x,x; + x22 +3x32

3. Haiitu panr xBagpatuaHoi hopmel f = xf +4x,x, + 3x22 +8x,x; +10x,x; + 7)C32 .

4. IIpuBecTH K KAHOHUYECKOMY BH]lYy KBaJIpaTUUHYIO POpMY f = xf —6x,x, — X5

5. Haiiti nuHeiHOe mpeoOpa3oBaHMe, MPUBOISIICE KBaAPAaTUYHYIO GopMy [ =X X, — x32 K
HopManbHOMY BULy f = Y/ =¥, = V3

6. Jlana xBampaTHuHas Qopma f =—Xx —X, +x;. ONpEICINTh MOTOKHUTEIBHBIA U
OTpHUIATENbHBIN UHIEKCHI MHEPIINH, & TAK)KE CUTHATYPY 3TOH (OPMBI.

7. IlpuBecTr KBaapaTHUHYIO0 (OPMY K IIIaBHBIM OCSIM [ = 3x12 + 4)622 + 5x32 +4x,x, —4x,%;.

8. CocraButh MaTpuily KBaapaTuyHou (opmbl 3x, — 10xy + 8y, M HaiiTu ee COOCTBEHHbIE
qucia.

9. Yka3arb npeobpa3zoBaHue KOOPAMHAT, IPUBOAIIEE KBAAPATUYHYIO GOpMY

8x,— 12xy + 12y, kK KAHOHUYECKOMY BUTY/

10. ITpuBecTH K KAHOHMYECKOMY BHTY KBaJIpaTUIHYIO popMy Sx; — 12xy.
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Memoouueckue pexomenoayuu no peuteHuro 3a0ad.

[Ipuctynass K CaMOCTOSTEIBHOMY pELICHHIO 3a7ad, HEOOXOIMMO BHHUMATEIBHO
IIPOYECTh TEOPETUYECKUM MaTepuajn II0 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BaxHeimmne
MOHATHS ATOM TeMBI: KBaapaTHyHasi GopMa, HOPMAJIBHBIA U KAHOHMYECKUH BUJI KBAIPATUYHON
(GopMbl, HOJOXKHUTEIbHBIM M OTPHULIATENIbHBIA MHIEKCHI HHepuuH, Kpurepuil CuibBecTpa,
MOJIOKHUTEIBHO-ONPEIeNICHHAs KBaApaTuyHas popMa M Ap. DTHU MOHATHUS CIEIYET BHIyYHTh U
pa3o0paThcs B MX cooTHoWEeHUsX. [Ipu pemenun 3a1ad UCnonb3yroTcs GOpMyJibl, 00bsICHEHHE
KOTOPBIX IIPEJCTABJICHO B TEME 7.

Tema 8. Teopml rpyini, KOHEYHO MOPOKACHHBIC adejieBbl rpyuninbl.

123456
1. HaiiTu OPsIIOK SIIEMEHTA @ = eS¢

231645

2. Haiitu 06pa3yromiuii 371eMEeHT B HUKINYECKOU rpymme <d > .
8

o . o 1 2 3 4 5 .o
3. Haiitu noarpynny HUKINYECKOW TPYIIIbI (a) = {a ,a ,a”,a ,a ,a }, MTOPOXKIACHHOM
6

JICMCHTOM 613.
4. HalTH UMKIMYECKY0 MOArPYyHIy CHUMMETPHUYECKON Tpynmnbl Ss, MOPOKIACHHON

1 2 3 4 5
5 4 3 2 1
5. Tlycts H — noarpynna rpynnsl G, ‘ G‘ =12, ‘ H ‘ =4 . Haiitu ungexc noarpymmnsl H B

JIEMEHTOM d =

rpynne G.

6. B HEKoTOpOM MHOXXECTBE  BBEJCHA ONEpalus *, KOTOpas 10  KaKIbBIM  JTBYM
3JIEMEHTaM a U b 3TOr0 MHOXECTBA BBIYMCIIIET HEKOTOPBIM 3JIEMEHT a*b 3TOr0 MHOKECTBA.
H3BecTHO, 4TO:

1°. Jlns mo0bIX TpeX JEMEHTOB a, b U ¢ BBINOJHACTCS a*(b*c) = b*(c*a).
2°. Ecmm a*b = a*c, T0 b = .
3°. Ecau a*c = b*c, T0 a = b.

7. JlokaxuTe, 4TO OMEpalUs *: a) KOMMYTaTHBHA, TO €CTh AJIs TIOOBIX 2JIEMEHTOB a U b BEpHO
PaBEHCTBO a*b = b*a; 0) accoluaTUBHA, TO €CThb Ul JIIOOBIX 3JIEMEHTOB d, b U ¢ BEPHO
paBeHCTBO (a*b)*c = a*(b*c).

8. Haiitu dakTop-rpynmsl aaTUTUBHON TPYIIBI HENBIX YUCEN MO MOATPYIIE YHUCeN, KPaTHBIX
JAHHOMY HATypaJIbHOMY YHCITY A.

9. BBISICHUTH, KaKylO alreOpandeckyrd CTPYKTypy oOpa3yeT MHOXKECTBO MOACTAHOBOK -0
CTENEHU OTHOCUTEIbHO YMHOKEHHUS.

10. BoissicHuTh, 00pa3yeT U TPyIIy HEBBIPOKICHHBIC MATPHUIILI TIOPSIKA B C TEUCTBUTEIHHBIMA
AJIEMEHTaMH OTHOCUTEILHO YMHOXKEHHUSI.

Memoouueckue pexomenoayuu no pewteruro 3a0adu.

[Tpuctynas Kk caMOCTOSATETLHOMY PELICHUIO 33]a4, HEOOXOMMO BHHUMATEIBHO MPOYECTh
TEOPETHYECKUI MaTepHall 10 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWIINe MOHATUSA 3TOU
TEMBbl: LMKIWYECKas TpyMma, MOPSJIOK TPYyMIbl, OOpa3yIoIMiA 3JIeMeHT, (aKTop-rpyma,
teopemsbl Jlarpanxka u Konmu u ap. DTy MOHATHS clelyeT BBIYYHTb M pa3o0paTbcs B UX
cooTHomeHUsX. [Ipu pemieHUu 3amad  HCHOJB3YIOTCS  (OPMYJBI, OOBSICHEHHE KOTOPBIX
MIPEACTABJICHO B TEME 8.
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3 cemecTp
Tema 9. JIuneiinble ajare0pbl, ajaredpa JHHEHHBIX ONEPATOPOB, MaTpPULA JIMHEHHOIO
omneparopa.

2 1
1. Ecinu juHe#nble onmepatopel (0 ulY/ 3alaHbl COOTBETCTBEHHO MaTpPHILAMH 0 1 u
0 2
1 3

2. BbIYMCIUTh Pa3MEpPHOCTh MPOCTPAHCTBA JIMHEUHBIX OINEPATOPOB, ACHCTBYIOIIUX B 3-
MEPHOM IPOCTPAHCTBE.

, TO HAWTH MaTpuIly orepaTopa P/ .

3. Haiitu coOCTBeHHOE 3HAUEHHUE OmepaTopa IMOBOPOTA TUIOCKOCTH BEKTOPOB HA YTOJ
72k +1)keZ.

4. llpuBectu Marpully 4 TMHEHHOro omneparopa K JAMArOHAJBHOMY BHIYy M HalTH
COOTBETCTBYIOIIHI 0a3uc, eciu

-1 3 -1
A=(-3 5 -1|.
-3 3 1
5. JIunelinbiii oneparop 4 3a1aH B HEKOTOPOM 0a3uce MaTpHIleit
2 1
1 2f
Haiitu coOcTBeHHBIE umMCia M COOCTBEHHBIE BEKTOpPHI OIEpaTtopa At - omneparopa,

o0OpaTHOrO K 4.

6. Jloka3aTh, 4TO eciau onepatop A BBIPOXKJIEH, TO JH00€ MOAIPOCTPAHCTBO, COAEpIKaIlee
ero obpas, OyJeT HHBapUaHTHO OTHOCUTENBHO oreparopa A.

7. Jloka3aTh, 4TO €CIIH ONEPaToOp <A HEBBIPOKIEH, TO A U A~ UMEIOT OJHM U Te XKe
MHBapHaHTHBIE MOANPOCTPAHCTBA.

8. HaiiTu Bce IMHEHHBIE NOANPOCTPAHCTBA MPOCTPAHCTBA MHOTOWIEHOB OT OJHOTO
HEM3BECTHOTO CTEMEHM <7 C BEIECTBEHHbBIMU KOA(PUIMEHTAMH, WHBAapUAHTHbBIE
OTHOCHUTEIIbHO NMpeoOpa3oBaHusl ¢, MEPEBOISAIIETO JIF000 MHOTOWIEH B €ro MPOU3BOAHYIO.

9. Ilycts omepaTopsl A UB mNepecTaHOBOYHBI; J0Ka3aTh, 4yTO 00pa3 M sIpo omeparopa
B yHBapyaHTHBI OTHOCUTENILHO Oreparopa A.

10. Haiftu coOcTBeHHbIE 3HA4YeHHMs] M COOCTBEHHBIE BEKTOPbHI JIMHEWHBIX MpPeoOpa3oBaHUM,

0 1 0
3aJIaHHBIX B HEKOTOpOM Oa3uce matpuiei | —4 4 0
-2 1 2

Memoouueckue pexomenoayuu no peuwteruro 3a0ad.

[Ipuctynas K CcaMOCTOSITENIbBHOMY pEIIEHUIO 3a/ad, HEeO0OXOJUMO BHUMATEIbHO
MpoYecTb TEOPETHUYECKH MaTepuaj MO COOTBETCTBYIOIIEMY BONPOCY TeMbl. BaxHeifmue
HOHATHUSA DTOM TEMEI: JIMHEHHEIE OIcpaTropbl M OICpalnuy HaJd HHWUMH, BBIPOXKICHHBIC H
HEBBIPOXKJICHHBIC OMEpaTOphbl, JTUHEHHBIE anredpbl, u3oMoppu3M anredp, WHBAPHAHTHHIC
MOJIIPOCTPAHCTBA, COOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIC BEKTOPBHI M JIp. OTH TOHSITHS
ClIeZlyeT BBIYYUTh M Pa300paThCsi B MX COOTHOWICHMSX. IIpu pemieHuu 3amad MCMOIB3YIOTCS
(dhopMyIIbl, 00BSICHEHNE KOTOPBIX MPEJCTABICHO B TEME 9.
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Tema 10. Huxian4yeckoe MoANPOCTPAHCTBO. XapaKTePUCTHYECKUI MHOT04JICH JIMHEHHOI 0
oneparopa.KopHeBble BEKTOPbI, HUJILIIOTEHTHBIEC OIIEPATOPBI

1. Haiitu wMaTpuiry ormeparopa f((p) , tne f (t) =3t>—2t+5, 3amaHHOr0 MaTpuIeH
1 -2
2 -4

2. Haiitu MMHUMAIbHBIH AHHYIATOP f, (t) BEKTOpae;, €CIM JIMHEWHBIA omepaTop (P B

1 00
Oasuce e,,e,,e; 3anan marpuneit | 1 2 1
-1 0 1
3. HaiiTn XapakTepucTUYECKHI MHOIOWIEH OIEpaTropa MOBOPOTa BEKTOPOB IIJIOCKOCTH Ha
yroi & .
1 0 O
4. JluneitHoe mpeoOpa3oBaHKe @ B Oa3uce €4, €,, €3 3aJaH0 MaTpulleh 1 2 1] Haitu
-1 0 1
MHHHAMAJIbHBIH MHOTOWIEH g (t) 9TOro npeodpasoBaHus.
1 0 O
5. Ilpoeputs Teopemy I'amunbrona — Komu ang matpunel | 1 2 1
-1 0 1
4 -2 2
6. Jluneninblii omeparop A B 0a3zuce eq,e,,e33amaH marpuiner | —5 7 —5 |. Haiitu
-6 6 —4

MHHHAMAILHBIN MHOTOWIEH g (A) aToro omeparopa.

7. Jloka3aTk, uTo: a) 00pa3 @L u 6) monHsli mpoobpas ¢~ 1L NMUHEHHOro MOMIPOCTPAHCTBA
L, VHBapuaHTHOTO OTHOCUTEIbHO JIMHEHMHOTO TpeoOpazoBaHus ¢, camMu OyayT
WHBAapPUAHTHBI OTHOCHTEIHHO .

8. Haiitu coOcTBeHHBIE 3HAYEHUS M COOCTBEHHBIE BEKTOPHI JMHEHHOro MpeoOpa3oBaHus,
aBisonerocs audGepeHIupoBaHHEM MHOTOWIEHOB CTEEHH < M C BElIECTBEHHBIMU
Kod(pUITUEHTaAMH.

9. Jloka3arb, uTo omepaTopsl A u A — AE, rae A — noboe YKNCIIo, UMEIOT OJHU H TE XKe
WHBapUAHTHBIC MTOAIPOCTPAHCTRA.

10. Jloka3aTh, 4TO €clii onepaTop A HEBHIPOKIEH, TO A U A~ ! HMEIT OJHM U Te XKe
WHBapHAHTHBIC MTOAIPOCTPAHCTRA.

Memoouueckue pexomenoayuu no peuienuio 3a0ay.

[Tpuctynas Kk caMOCTOSITEIPHOMY PEIICHHUIO 33jad, HEOOXOIUMO BHUMATEIbHO MPOYECTh
TEOPETHYECKUI MaTepHall 10 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWIINe MOHATHSA 3TOU
TEMBI: LHUKJIMYECKOE TOANPOCTPAHCTBO M AHHYIATOPBI BEKTOPA, XAPAKTECPUCTHUECKUI
MHOTOWIEH M MaTpulia JMHEHHOro ormeparopa, Teopema [‘amuibroHa-Kamnu, KopHEBbIE
BEKTOPbl U KOPHEBBIE MOJAIPOCTPAHCTBA, HUJIBIIOTEHTHBIE ONEPATOpbl U JAp. OTH IOHSTHSA
ClelyeT BBIYUYUTh M Pa300paTbcs B MX COOTHOLIEHUsX. [Ipu pemieHuu 3aaad UCMOIB3YHOTCS
(bopmMyIibl, 00BsICHEHHE KOTOPBIX IpezcTaBieHo B Teme 10.

Tema 11. IloiMHOMHAJIBHBIE MATPHIIBI.
A+2 1

1.1 A- A=
PUBECTH A - MATPULLY 0 A+2

K KAHOHMYECKOMY BH]TY.
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2. 3anmcarh )KOpAaHOBY KIIETKY 3-TO MOPSIKa, OTHOCSAIIYIOCS K YHUCITY 3
3. Haiitu xopmaHoBy HOpManbHyl0 (opMy MaTpuiblA, ecad KaHOHMYECKHH BUA

1 0 0
xapakrepuctudeckoit matpuipl A — AE umeer Bux |0 A -1 0
0 0 A-1

A2 -1 A+1 )

4.1 A— AQY) = (
PUBECTU K KAHOHUYCCKOMY BHUY MaTpuny ( ) 2 +1 /12 + 21 +1

0 1 0
5. I[IpuBectu Matpuity A K ®)opJaaHOBOM HOpMaabHOU popmed = —4 4 0
-2 1 2

6. Hamucate xopaanoBy (opmy A; martpuubl A, €cid JaHbl MHBapDHMAHTHBIE MHOXKHUTEIH

E;(A)(i = 1,2,...,n) ee xapakTepucTU4ECKON MaTpulsl A — AE:
E(D) =E,A1 =1EQ=E,AD=1-1  EsQQD)=EXVD=A-1A-2).

0 1 0
7.Haiitu sxopnanoBy dopmy matpunisl | —4 4 0
-2 1 2

8. Jlokasats, uto eciu B E,, paBenctBo (a,x) = (b, x) cupasemnuso Vx € E,, To a = b.

9. Haiitu pa3mMepHOCTh TOANPOCTPAHCTBA, OOPA30BAHHOTO BEKTOPAMH X, IJII KOTOPBIX
(a,x) = 0, Tae a — GpUKCUPOBAHHBINA BEKTOP MPOCTpaHcTBa E.

10. JToka3arb, 4TO B YHHTAPHOM IPOCTPAHCTBE BHIMOIHSICTCS HEPABCHCTBO TPEYTOJbHUKA

|x +y| < [x] + |yl

Memoouueckue pexomenoayuu no pewenuro 3a0au.

[Ipuctynas K CcaMOCTOSITEIbBHOMY pEILIEHUIO 3a/ady, HEO0OXOJMMO BHHUMATEIbHO
IIPOYECTh TEOPETUYECKUM MaTepuan 10 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. Baxneimne
MNOHATHUSL STOW TEMBI: IOJMHOMHAJIbHBIE MAaTPUIIBI M KX CBOWCTBA, JKOpJAHOBAa KIIETKA,
KOpJIaHOBAa HOpMaslbHasi (pOpMa MaTpPHULIbI JIMHEHHOTO oneparopa U Jp. DTH MOHATHS CIEAYeT
BBIYYUTb M pa3o0paThCsi B UX COOTHOLIEHUsX. [Ipu pemieHuu 3aaay MCHONIB3YIOTCS (GOPMYIIbI,
00BbsSCHEHHE KOTOPBIX MpeJICTaBIeHo B Teme 11.

Tema 12. ConpsizkeHHBII 0NIepaTop, YHUTAPHbIE H OPTOTOHAJIbHBIE ONEPATOPHI.

o r 2
1. Haittu pnmuay Bektopa x=(-3,2i), ecaiu B YyHHTapHOM mpocTpanctBe C° ckalsipHOE
npou3BeACHNEe BeKTOpoB x=(q,,a,) wu y=(f,,f,) ONpenercHo paBEHCTBOM

(x,y= 20‘151 +azﬁz) .

2. Haiitu B yautapaom npoctpanctse C° mmny |[X| Bektopa X = (X, X,,X,) .
YHHUTap pocTp y P 122943

3. OmnpenenuTe HOPMHUPYIOIIMM MHOXWTENb BEKTOpa d =(1,i,1+i) YHUTApHOTO

IIPOCTPAHCTBA C’.

4. HaiiTn MaTpully CONpPSHKEHHOTO oIepaTopa (0*, €U (P - omeparop ImoBOpOTa BEKTOPOB
IUTOCKOCTH Ha yroa 18(°.

5. Haiftu ckamsipHoe npousBeneHue (Ax, Ax) st 1o0oro BEKTOpa X, Iae A - YHUTapHBIN
orepaTop.

6. IlpumeHss  mpolecc  OpPTOrOHAIM3ALMH,  MOCTPOUTH  OPTOTOHANBHBIM  Oas3uc
HOANPOCTPAHCTBA, HATAHYTOTO Ha cucteMy Bektopos (1,2,2,—1),(1,1,-5,3),(3,2,8, —7).

7. JlokazaTp, 4TO B YHUTapHOM IPOCTpPaHCTBE cIpaBeiyinBa Teopema I[ludaropa: ecnu x,y —
opToroHaneHel, TO |x + y|? = |x|% + |y|.
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8. HailTu OpTOrOHAJIbHYIO MPOEKIUIO Y U OPTOTOHAIBHYIO COCTAaBIIAIONIYIO Z BEKTOpa X Ha
nauHeWHoe moxnpocTpaHcTBO L ecim  x = (4,—1,—3,4). L HarTIHyTO HA BEKTOPHI
a; = (1,1,1,1),a, = (1,2,2,-1), a3 = (1,0,0,3).

9. Kak BBIIISAUT M 4eMy paBeH onpeaenutens ['pamma G(xq, X5, ...,X,), €CIH CHCTEMA
BEKTOPOB X1, X3, ..., X, — OPTOTOHAIIbHA;

10. Haiith wMaTpuiy JMHEHHOrO omeparopa ¢, CONPSHKCHHOTO OIeparopy ¢ B
OPTOHOPMHPOBAaHHOM  0Oa3uce e1,ez,€3, eciu [ NEPEBOUT  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 pexomenoayuu no peuwteHuio 3a0a.

[Ipuctynas K CaMOCTOSTEIBHOMY PpELIEHHIO 3ajad, HEeOOXOAMMO BHHMMATEIIbHO
IIPOYECTh TEOPETUYECKHIM MaTepHual IO COOTBETCTBYIOLEMY BOIPOCY TeMbl. Baxnenumue
IIOHSTHS ATOM TEMbI: YHUTAPHbIE IPOCTPAHCTBA U UX CBOMCTBA, OPTOTOHAJIbHBIE U YHUTAPHBIC
MaTpULbl, CONPSKEHHBIN, HOPMAJIbHBIA, YHUTAPHBIM, OPTOTOHAJIBHBIM CaMOCOIPSIKEHHBIN H
CUMMETPUYECKHE ONepaTopbl M Jp. OTU MOHATHS cJlelyeT BbIy4UTh M pa3o0parbcsi B HUX
cooTHOomeHUsX. [Ipu pemieHMu 3amad  HCHOJB3YIOTCS  (OPMYJBI, OOBSICHEHHE KOTOPBIX
MPEACTABJICHO B TeMe 12.

Tema 13. AppunHBIC NIPOCTPAHCTBA, IVIOCKOCTH B apPuHHOM npocTpaHcTBe. TeH3opsl.
1. YUemy paBHa pa3MepHOCTH IJIOCKOCTU B 7 — MEPHOM a(PUHHOM IPOCTPAHCTBE, COCTOSIIEM
U3 OJHOU TOYKH.
2. Tlycte A — Tensopa tuna (p,q), y xoroporo p # 0uq # 0. Haiitu TeH30p, KOTOPBIi
II0JIy4aeTCsl B pe3yJIbTaTe CBEPThIBAHUS TEH30pa A.
3. Kakoro Tuma sBsieTcs MeTpuyeckuii Tensop gv.
4. 3anucats MaTpuIy mpeobpa3oBaHus AjIIpy NOBOPOTE HA YTOJ ¢

a) Bokpyr ocu OX;

6) Bokpyr ocu Oy;

B) BOKpyT ocH Oz.
3anucarh MaTpUIly 0OpaTHOTO MpeoOpa3oBaHMUsL.
5. Jlokaszatp, 4TO MpHU MOBOPOTAX JIEKAPTOBOW CHUCTEMBI KOOPJIWHAT ONPEAECIUTETb MATPHUIIbI
IIOBOpOTa paBeH +1.
6. Ilokazarb, 4YTO €AMHCTBEHHBIM “U30TPOMHBIM~ BEKTOPOM (KOMIIOHEHTHI KOTOPOIO
OJIMHAKOBBI BO BCEX CHCTEMaX KOOPJMHAT) SBJISIETCS] HYJIEBOM BEKTOP.
7. Jloka3ate, uTo cymma oA+ B-BjpencTaBisieT co00il KOMIOHEHTBI TEH30pa BTOPOTO paHra,
€CIIM U3BECTHO, 4TO A;j uB;; — TEH30pbl BTOPOT'0 PAHra, a o U ff — CKaJsApHL.
8. lansl Tpu BexTOpa A;, Bj, Ci. ITocTponTh 3aBHCAIIAE OT HUX

a) UHBapUaHTBHI;

6) Tenzop II-ro panra;
B) cUMMeTpU4HbIN TeH3op IlI-ro panra.
9. B Hexotopom Ga3uce u3BecTHbI 1Ba Bektopa A = {1, 2, —1} u B = {3, 2, 4}. 13 KOMIIOHEHT
ATHX BEKTOPOB MMOCTPOUTH CUMMETPUYHBIA U aHTUCHMMETPHUYHBIM TEH30pbl BTOPOTO paHTa.
10. Iloka3aTe B 0011eM BUJE, YTO CBEPTKA CUMMETPUYHOIO U AHTUCUMMETPUYHOTO TEH30POB

paBHa HYJIO.

Memoouueckue pekomeHOayuu no peuteHuro 3a0ad.

[Mpucrtymass K CcaMOCTOSTEIBHOMY pEIICHHIO 33j7a4, HEOOXOAMMO BHHMATEIbHO
IIPOYECTh TEOPETUYECKHMM MaTepual 10 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHelmue
TIOHATHUS 3TOW TeMbl: aQ(UHHBIC MPOCTPAHCTBA U CUCTEMBI KOOPAWHAT, TEH30PBI U OINEPAIIUH
HaJl HUMH, CBEpTKa, Cieq WU Ap. OTH TOHATHUS CIEAYyeT BBIYYHTh M Pa3o0parhCsi B UX
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coOoTHOMmEHUsAX. Ilpu pemeHur 3agad  HMCHOIB3YIOTCS (QOPMYINBI, OOBSICHEHHUE KOTOPBIX
Mpe/ICTaBIeHo B Teme 13.

Kpumepuu opmuposanus oyenox no 3zadanuam 071 CAMOCHOAMENbHOU pAdOmol
cmyoenma (munoawie 3a0auu):

«omauynoy (3 Oamra) - oOydaromuics IMOKa3aJl TIyOOKHWE 3HaHHWS Marepuajia I10
MOCTABJIICHHBIM BOMPOCAaM, TPAMOTHO M JIOTUYHO ero wusnaraer. CBOOOJHO WCIIONB3YeT
HeoOXxoaruMble GopMYJIbl IPU PEIICHUH 3a/1aY;

«xopowoy (2 6anna) - oOyJaroImUiACs TBEPAO 3HACT MaTepuall, TPAMOTHO €ro H3JIaraer,
HO JIONYCKaeT HETOYHOCTH B IIPOLIECCE PELICHUs 3a]1ay;

«yoosenemeopumenvroy (1 6amn) - oOydaromuiics UMeeT 3HAHHsI OCHOBHOTO MaTepuaia
[0 TIOCTaBJIEHHBIM BOIPOCAM, HO HE YCBOWJ €ro JeTajeid, OMyCcKaeT OTAEIbHbIE HETOYHOCTH
MIPU PEIICHUH 3a/1a4;

«neyoosnemeopumenvron (0 6aI0B) — 00yJArOIIMIACS TOMyCKaeT TpyObIe OMMOKH B OTBETE
HAa MMOCTABJICHHBIC BOTIPOCHI M TIPH PEIICHUU 3a7a4.

5.2. Ouenounvie mamepuanvt 01a pyoericHO20 KOHMPONA.

PyOexHblii KOHTPOJIb OCYIIECTBISETCS MO O0Jiee UM MEHEee CaMOCTOATEIbHBIM pa3zesiaM —
y4eOHBIM MOAYJSM Kypca W TPOBOAMUTCS O OKOHYAHMM H3YYEHHS Marepuaja MOAYNS B
3apaHee yCTAaHOBJICHHOE BpeMsi. PyOeKHBIH KOHTPOJb MPOBOAMTCS C IEIBIO OIpPEISIICHUS
Ka4yecTBa YCBOCHHUS MarepHaia yaeOHOro MOAYNS B IEJIOM. B TeueHne cemecTpa MpOBOIUTCS
TPH TAaKUX KOHTPOJIBHBIX MEPOTIPHUATHS MO TpaduKy.

B kauectBe hopM pyOeKHOTO KOHTPOJIS MOYKHO HCIIOJIb30BATh TECTUPOBAaHUE (MMMCbMEHHOE
WIH KOMITBIOTEPHOE), MPOBEACHHE KOJUIOKBHYMa WJIM KOHTPOJBbHBIX pador. Ha pyOexHbie
KOHTPOJIbHBIE MEPOTPUATUS PEKOMEHAYETCS BBIHOCHTH BECh MPOrPaMMHBIM MaTepuan (Bce
paszienbl) o JUCHUILUIHHE.

KonTposbnas padora. KourponbpHas pabota — nucbMeHHas paboTa HeO0IbIIOro 00beMa,
NPEIOIararoIasl MpoBEepPKy 3HAHWHM 3aJaHHOTO K HW3YUEHHIO MaTepualla M HaBBIKOB €Tr0
NPaKTUYECKOTO TpHuMeHeHHs. [IpoBoAWMTCS TpuU pa3a B TEUCHHWE W3YYCHHUS TUCIUTUIMHBI
(cemecTp) B yachkl ayaAuTOpHOM paboThl. He MeHee dyem 3a 1 Hemeno 10 KOHTPOIBHOM paboTHI,
IpernoJiaBaTesb JOHKEH ONPENeUTh CTYyJJeHTaM HCXOHbIE JJaHHBIC JUI MOJArOTOBKU: Ha3BaTh
pa3zensl (TeMbl, BOMPOCHI), MO KOTOPbIM OYyAyT KOHTPOJbHBIE 3aJaHMs, TEOPETHUECKHUE
UCTOYHUKHU JJIS TIOATOTOBKH.

KoHTponbHble paboOThl MOTYT COCTOSTH M3 OJHOTO MM HECKONbKUX 3aJaHui
NPAaKTUYECKOI0 M TEOPeTHUECKoro cojepkaHus. [Ipu BBINOJIHEHHMM KOHTPOJIBHOM pPabOTHI
MOJIb30BAThCSl  KOHCIEKTAMM  JIEKIIWH, y4eOHWKaMH, 3aJadHUKaMH HE  Pa3pemIeHo.
JnuTenbHOCTh pelIeHUs] KOHTPOJBHBIX 3aJjaHui cocTaBisieT He Oonee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOILHOU padOMbl: KOHMPOIUDPYEMble
komnemenyuu YK-3, OIIK-3.
Tunoegvie éapuanmul KOHRMPOIALHHIX PAOOM:

Bapuanm 1
1. /lanbl MaTpULIBL:
2 =3 0
1 -2 3 1 5 1 =1
b= .
A=0 1 2 -1 1 1 0
2 0 2 1 2 1 -1
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Haiitn wmatpuny C=8-4y BBISICHUTDh, SBJISIIOTCS JU CTPOKH MaTtpuilbl C JUHEWHO
3aBUCHMBIMHU.
2. MeTo1oM 00paTHOM MaTpUIbl PELIUTh CUCTEMY YPaBHEHUM:

2 + x, — x; = 4
n o+ ox, + x; = 3
2x, — x, — 2z = 0

3. Metonom I'aycca peniuTh CUCTEMY YpaBHEHUI:

n + 2z, - 4x - x, = &
2 + 5x - Mz - 4z, = 35,
- x t+ 3x + 3x, = 13

n + % -  x + 2z, = 2L

Haiit o1HO 13 ee 0a3MCHBIX PEIICHUH.

L=xf +3x% 4+ 252y — dxy 5, +4x,7,
4. 3anucaTh KBaJpaTUIHYIO (OpPMY B MATPUYHOM BHJIE.
[TpuBecTH ee K KAHOHUYECKOMY BHY.

5. OnpenenuTs Y€THOCTD NepecTaHoBku: 1, 3, 8, 6, 2, 4, 7.5.

Bapuanm 2
3 -1 2
1. Haiitu oOpatHyro aust Mmatpuisl A=| 5 1 =21,
8 -3 6
02 -3 0
2. BpIUMCIUTD ONpPENEINUTEND 400 _1.
1 0 0 5
06 -3 0

3. Kakyro anreOpamdeckyro CTPYKTypy oOpa3yeT MHOXECTBO YETHBIX  UHCEIN
OTHOCHUTEIIBHO OTepaluu cioxenus (27Z,+)7

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

5. Haiitu matpuiy mepexona ot 6asmca e_1 = (1,0,0),6_2 = (1,—1,0),6_3 =(-11,-1) x Gasucy

e/'= (1,2,-1),¢,'= (1.-1,0),¢,'= (1,0,0)

Bapuanm 3

1. Ilycte omeparopsl A U B mepecTaHOBOYHBI; J10Ka3aTh, YTO 00pa3 M AIpo omepaTopa
‘B MHBAapUaHTHBI OTHOCUTENBHO oneparopa A.

2. SBnsercas nm onepatop A mpocTpaHcTBa M, MHOIOWIEHOB CTENEHH <N
JIEUCTBUTEIILHON MEPEMEHHOM ¢ TMHEHHBIM, €CIIN

Af(t) = tf(0), rae f(t) € My

3. Jloka3aTb, 4YTO BCSAKHMHM JIMHEWHBIA ONEPATOp, JACUCTBYIOIIMI B OJHOMEPHOM
IPOCTPAHCTBE, CBOJUTCSA K YMHOXXEHHIO BCEX BEKTOPOB Ha (PUKCUPOBAHHOE YMCIO (/715
JTAHHOTO OTIePaTopa).
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ITycte mpeoOpazoBanme ¢ B Oasuce aq = (1,2),a, = (2,3) wuMeer wMarpuiy

3 5 _ _ 4 6
(4 3).Hp606pa30BaHHe Y B 6aszuce by = (3,1),b, = (4,2) umeer marpuiry (6 9).

Haiitu matpuity npeobpaszoBanusi ¢ + ) B 6asuce by, b,.
Jloka3aTh, 4TO CyMMa M IEPECEYCHUE TOANPOCTPAHCTB L; U L,, MHBapUAHTHBIX
OTHOCHTEJBHO orepaTopa A, Tak kK€ MHBApUAHTHBI OTHOCUTEIIFHO oreparopa A.

Bapuanm 4
Haiitu Bce JMHENHHBIE NOANPOCTPAHCTBA IPOCTPAHCTBA MHOIOWIEHOB OT OJHOTO
HEU3BECTHOTO CTENEHM < 7N C BELIECTBEHHbIMU KO3(PPHULIMEHTaAMU, HHBAPHAHTHBIC
OTHOCHUTENIBHO IIpeoOpa3oBaHMs (9, TEPEBOIAILET0 JII0OOH MHOTOWIEH B €ro

IIPOU3BOJIHYIO.
0 0 1

Jlunelinbiii onepatop A B 0asuce eq,e,,e3 3agaH marpunen (1 2 1 |. Haittu
1 0 -1

MHHHMAJIbHBIN MHOTOWIEH g (A) aToro omeparopa.

[TycTbX — KOpHEBOIA BEKTOp oreparopa A, OTHOCSIIUICS K COOCTBEHHOMY 3HAYECHHIO
A; u umeromumit Beicoty h > 0. [lokasats, uto Bektop (A — A;E)x umeer BoicoTy h —
1.

Haiiti cOOCTBEHHBIC 3HAYCHUSI M KOPHEBBIC MOIPOCTPAHCTBA JMHEHHOTO OIepaTopa,
3aTAaHHOTO B HEKOTOPOM 0a3uce MaTpuIeit

3 3 0 3
-1 0 1 2
A_0323

1 2 -1 0

I[OKaSaTL, YTO JIMHEMHOE npe06pa30BaHHe KOMIIJICKCHOT'O HPOCTpaHCTBAa TOraa U
TOJIBKO TOrJga MMECT AUArOHAJIBbHYHO MAaTpully B HEKOTOPOM 6a3nce, Koraga BCC €ro
KOPHEBBIC BEKTOPHI ABJIATOTCH COOCTBEHHBIMU BCKTOpaMHU.

Bapuanm 5
[TpuBecTn A — MaTpuily K HOPMaJIbHOW TUArOHAJIBHOMN (hopMe IyTeM 3JIEMEHTapHBIX
A+1 22+1 A2
npeobpasosanuii [ 31 312 -1 22421
A—-1 22-1 A
Hamucars sxopaanoBy ¢popmy A; MaTpuisl A, €CliM JaHbl HHBADHAHTHBIE MHOKHTEIH
E;(A)(i = 1,2, ...,n) ee xapakrepuctudeckoit marpuiel A — AE, eciu E; (1) = Ey(4) =
EsA) =1, ELQ) =2+ 1LE(D) =A+1D3LEQ) =A+1)?*@A-5).
BBectn ckanspHOE Ipou3BeeHHE B IIPOCTPAHCTBE R[X],, MHOTOYICHOB CTENEHH < N C
JNeNCTBUTENbHBIMU KO3 DULIEHTaMU.
[TpuMmeHsIsT  TIpoIlecC  OPTOTOHAIM3AIMK, TIOCTPOUTh  OPTOTOHANBHBIH  0asmc
MOJIITPOCTPAHCTBA, HATSHYTOTO Ha CUCTEMY BEKTOPOB
(1,2,2,-1),(1,1,-5,3),(3,2,8,—7).
Jloka3zaTh, 4TO BEKTOPHI X, Y YHATAPHOTO MTPOCTPAHCTBA OPTOTOHAIBHBI TOT/Ia U TOJIBKO,

xorma |ax + By|? = |ax|? + |By|?%.

Kpumepuu ghopmuposanus ouenox no KOHmpoabHsim moukam (KOHmpoibHble padomut)
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4 6anna - TPaBWIBHO BBHINIOJHEHBI BCE 3aJaHUs, MPOJEMOHCTPUPOBAH BBICOKUIA
YPOBEHB BIIAJICHUSI MaTEPHAIIOM, MIPOSBICHBI TPEBOCXOHBIC CIIOCOOHOCTH MPUMEHSTH 3HAHUS
Y YMEHHS K BBITTOJTHEHUIO KOHKPETHBIX 3aJJaHUH.

3 o6anna - TpaBUIBLHO BBINOJHEHA OOJIBIIAS YacTh 3aJaHUM, MPHUCYTCTBYIOT
HE3HAYUTEJIbHBIE OIIMOKH, MPOJAECMOHCTPUPOBAH XOPOUIUH YPOBEHBb BIIAJICHHUS MaTEpPHUAJIOM,
MIPOSIBJICHBI CPETHUE CITOCOOHOCTH MPUMEHSThH 3HAHUS U YMEHHUS K BBITOJTHCHUIO KOHKPETHBIX
3aJaHHM.

2 fanna - 3a7aHus BBHINOJHEHBI 0o0Jiee YeM HAIOJIOBUHY, MPUCYTCTBYIOT CEpbE3HBIC
OIIMOKH, TMPOJEMOHCTPUPOBAH YIOBICTBOPUTEIbHBIA YpPOBEHb BIAJICHUS MaTEpPHAIIOM,
MPOSIBICHBI HU3KHE CIIOCOOHOCTH MPUMEHSATH 3HAHUS U YMEHHS K BBIMOJHEHUIO KOHKPETHBIX
3aJaHHM.

1 6ann - naH HEMOJNHBIA OTBET, MPEJCTABJIAIOMNNA COOOM pa3po3HEHHBIC 3HAHHS 10
TEeMe BOIIPOCa CYIIECTBEHHBIMU OIIMOKAMU B OTIPE/ICTICHUSX.

0 6annoe - ipy MOJTHOM HECOOTBETCTBHH BCEM KPUTEPUSIM U OTCYTCTBHH OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunosvle mecmosnvie 3a0anus no oucyuniune «Anzeopa»
(koumponupyemoie komnemenuuu YK-3.1, YK-3.2, OIIK-3.1, OIIK-3.2):
Ionnwtit nepeuens mecmoeswix 3a0anuil npeocmaesnen ¢ 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 CTaHAAPTU3MPOBAHHBIX 3aJjaHUM, MO3BOJIAIOINAS ABTOMATU3UPOBATH
IIPOLEAYPY U3MEPEHUsl YPOBHS 3HAHUI M YMEHMH CTyAEHTA. TeCTUpOBaHUE MPOBOIUTCS TPH
pasa B TeueHUE H3ydeHMs AuCUMIUIMHBI (cemecTtp).He menee, uem 3a 1 Hememo a0
TECTUPOBAHUS, NPENOJaBaTENb JOJDKEH ONPEAENUTh CTYIACHTaM HWCXOJHbIE JaHHBIE IS
MOJIFOTOBKU K TECTUPOBAHUIO: Ha3BaTh pa3/iebl (TEMbI, BOIPOCHI), IO KOTOPHIM OyIyT 3a/1aHUs
B TECTOBOI (hopme, TeOpeTUYECKnEe UCTOYHUKH (C TOYHBIM YKa3aHHEM DPa3/iesioB, TEM, cTaTel)
Juist  noarotoBku. OIleHKa pe3yabTaTOB TECTHUPOBAHUS IPOU3BOJIUTCS KOMITBIOTEPHOM
IIPOrpaMMOii, pe3yJIbTaT BbIJAETCSI HEMEUIEHHO 110 OKOHYaHUM TECTa.

1. HemmycToe MHOecTBO (G 3aMKHYTO€ OTHOCHTEIILHO OMHapHOU oneparuu (*) oOpasyer ...

- KOJIBITO +: TPYIITOU -: TIOJTYTPYIIITY - TpymImy
2 1
2.Haiiti 3Ha4eHne MHOTOWICHA [ (x) =3x+2 orMarpumpl A=
30
6 3 (83 (8 5 (8 5
9 0 9 2 11 0 11 2
3.CJIVY siBnsieTcs COBMECTHOI, €CJIM OHA ...
-: He UMEET pelIeHui -: UIMEET TOJBKO OJTHO PelIeHUE
+: UMeeT XOTsI ObI OHO PEIICHHE -: UMeeT 0oJiee OHOTO PEIICHUS

4.Ecau MHOTOYJICH f(x) CTCIICHU 11 YMHO>XHUTb Ha MHOT'OYJICH g(x) CTCIICHU mn1, TO MOJIYYHUM

MHOTI'OYJICH S(X) CTCIICHU

+.s=m-+n -~ S=n - S=m —:s=max(m,n)


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

5. OcTaToK OT JeleHHsi MHOrowieHa f (x) =x'—2x’ +4x> —6x+8 Ha gsywren x—1

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

6. Pa3zMepHOCTh TMHEWHOTO TOIIPOCTPAHCTBA, HATSIHYTOTO HA CUCTEMY BEKTOPOB
a, =231),a, =1,2,-1),a, =(-3,-5,1) paBHa...
-1 -2 +:3 -0

7. Marpuiia nepexojia OT OJJHOM 0a3bl K IPYrol BCer/a sSBISETCS ... MAaTPUIEH
-: €eIMHUYHOU +: HEBBIPOXKICHHOU -: HyJIEBOH -2 0OCOOCHHO

8. HaiiTu pazMepHOCTh NOJMPOCTPAHCTBA V, HATAHYTOTO Ha CUCTEMY BEKTOPOB
a, =(-11,-11),a, =(1,2,3,4),a, =(-3,3,-3,3),a, =(2,4,6,8)

-r=3 +:1r=2 -ir=1 -r=4

9. Haiitu pa3MepHOCTb NIepeceueH sl TMHEUHBIX MOANIPOCTPAHCTB L, , HATIHYTOI'O Ha BEKTOPBI
a, =0,11),a, =(3,2,1),n L, HaTIHYTOT0 Ha BEKTOPEI b, = (0,1,2),b, = (5,3,3)
+:1 -3 -2 -4

10. B 6a3uce e,,e,,e; 3-Xx MEPHOTO JIMHEHHOTO IPOCTPAaHCTBA JIMHEHHOE IPe0Opa3oBaHue @

321
3amaercs marpuneir A= 1 5 3. Eciu a= 2e, +e, —e;, T0:
0 1 1
- ap=e +4e, —e, - ap=2e —3e, +e,
- ap=e, —2e, +: ap=Te, +8e, +4e,

11. ledeKT HEBBIPOKAEHHOTO JIMHEHHOTO MpeoOpazoBaHMs. . .
+: paBeH 0 -: paBeH 1 -: He paseH 0 -: He paBeH 1

12. HaiiT coOCTBEHHBIE 3HAUCHUS JIMHEHHOTO MpeoOpa3oBaHusl, 3aJAaHHOTO B HEKOTOPOM

I -2
0 nA=
a3uce MaTpuIeH (_ 30 j

+:3,-2 = —2+4+/3,2-3

2,1 = 3.3

13. TIpuMeHsis mpoLecc OPTOroHaIN3aUHU IOCTPOUTH OPTOTOHATBHBIN 0a3HC
MOANPOCTPAHCTBA, HATSHYTOI'O 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)
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1 -3 4

14. JTuneitnoe npeobpa3oBanue ¢ 3amano marputeid Ap=|4 -7 0 |.TIpu kakom
a =7 717

3HAUEHUU g, A = 3 SABJISAETCS COOCTBEHHBIM 3HAYEHUEM ¢

+:a=6 -a=1 a=2 - a=-6

15. Cuctema BEKTOPOB HAa3bIBAETCSl OPTOTOHAIBLHON CUCTEMOM, €CITu BCEe BEKTOPHI 3TOU

CUCTEMBI. . .
-: HyJIeBbIE +: MONMapHO OPTOTOHAIBHBI MEXY COOOM
-: €TUHUYHbIC -: IONIAPHO OPTOHOPMHUPOBAHHBI MEKIY CO00it

16. JIroOyro kBagpaTndHyto (opMy MOKHO MPUBECTU K KAHOHMYECKOMY BH]TY C TIOMOIIBIO. . .
-2 INHEWHOTO BBIPAYKEHHOTO MPEe0Opa3zoBaHus -: HEJIMHEMHOro npeodpazoBaHus
+: HEBBIPOKICHHOTO JIMHEWHOTO MTPeoOpa3oBaHMs -: IMHENHOro peoOpa3oBaHus

17. Oneparop ¢ B mpoctpaHcTBe V Hax noneM P sBisercs nuHeiHsM, ecnmu Vx eV :
~gx=x+a,e0eacV,a#0 +gx=0€V
~ox=b,beV,b#0-- gw=Ax+a,AeP,acV,a+#0

18.Panr muHeiHOro 0TOOpaKeHUs ¢p NPOCTPAHCTBA S B IIPOCTPAHCTBO T ecrs:
- pa3MepHOCTh IpocTpancTBa 1 +: pa3MepHOCTh dim Im (1))

- pa3MepHOCTb IIPOCTPAHCTBA S - Pa3MEPHOCTh dim ker Q

19. HeBbIpOXKIEHHBIM OIEPATOPOM B ABYMEPHOM MPOCTPAHCTBE SIBISAETCS:
-: HEHYJIEBOM OIepaTop - HyJIEBOM OomepaTop
+: oneparop noxoous -1 OTIepaTop C HEHYJIEBBIM SIPOM

20. Anrebpa MHOTOWIEHOB OT OJIHOM NMEpEMEHHOM SBIISETCS:
-: KOHEUHOMEPHOH -: HEKOMMYTaTHBHOM
+: acCOIIMaTUBHOM -: HEaCCOIMaTHBHOM

21. JInnelineplii oneparop (P ABISETCA HEBBIPOXKIECHHBIM, €CIH U3 (P X = 0 cienyer

s xekerg +:x=0 = x g kerg cx#0

22. TloampocTpaHCTBO L HpOCTpaHCTBaS SIBJIIETCS. MHBAapPUAaHTHBIM  OTHOCHUTEJIBHO
JMHENHOTro oneparopa (P, eciu:

=~ Jmep=L = LcJme + oL c L ~@pL=S§

23. Yucno pa3nuyHBIX COOCTBEHHBIX 3HAUYEHUN €IWHUYHOrO orepaTopa 71 - MEpHOro
IIPOCTPAHCTBA PABHO

+:1 - n ~n—1
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k-1
24. [luknrueckoe MoAnpPOCTPaHCTBO [, = < X, X, ..., x>
+: NHBapUAHTHO OTHOCUTEIBHO (P -: HE UHBAPUAHTHO OTHOCUTENIBHO (P

- HOAIMPOCTPAHCTBOM pPa3MCPHOCTU k - 1 -. IOAIIPOCTPAHCTBOM PasMEPHOCTHU k +1

25.XapaKkTepucTUUEeCKHii MHOTOUJIEH OIepaTopa MOBOPOTAa BEKTOPOB IJIOCKOCTU Ha yroil &
paBeH

2 A —(cos@)A—1- 27 =2(cos @)L+ cos® o —sin” @
w A2 =2cos PIA+1-. 2 +2(cosp)A+1

26. KOpHeBBIe BEKTOPbI, OTHOCAIINUECCA K Pa3JIMYHBIM COOCTBEHHBIM 3HAUYECHUSIM SBIISIOTCS
-: IMHEMHO 3aBUCUMBIMH +: IMHEMHO HE3aBUCUMBIMHU
-: COOCTBEHHBLIMU BCKTOpaMH -. KOJUIMHCAPHBIMHU BCKTOpAMH

A+2 0

1 1+ 2) K KaHOHNYCCKOMY BHUAY

27. IlpuBectu A - Matpuny A = (

oo o i)
- (132 (/1+02)2j - {(1) ziz}

28. BemectBeHnHas maTpuiia Q SBISETCS OPTOrOHANBHOM, €CITH:

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

29. Oneparop A B YHHTapHOM MPOCTPAHCTBE SIBJISETCS HOPMAJBbHBIM, €CIIH OH:
+: IEpECTaHOBOYEH CO CBOUM COIPSIKEHHBIM A

SA=A

SAT A

- A # E,rne E - enxunnunsiii onepatop

" F 5
30. dns TeH3opa 4 Tumnalp, §.J) yucio ' = P + q Ha3bIBACTCH ... TEH30pA.
-: nepexrom -: HHAEKCOM
+: paHroM - IIOPsAKOM

Kpumepuu d)opmupoeanwl OUECHOK RO mecmoebim 3a0anuam:
Ilo uToram BEIIOJHEHHUS TECTOBBLIX 3aJaHMI OIlCHKA MMPOU3BOAUTCA IO MATHOAIIBHOM

HIKane.
(5 GamnoB) — monydaroT OOydarouecs C IMPaBHIBHBIM KOJHMUYECTBOM OTBETOB Ha
TeCTOBbIE BONPOCHL. BoimoaHeHo 89-100 % npeoKeHHbIX TECTOBBIX BOIPOCOB;

40



(4 Oamnma) — momydaroT oOydarommuecss C TNPaBWIBHBIM KOJWYECTBOM OTBETOB Ha
TecToBbIe Borpockl — 70 —88 % ot ob1iero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(3 Gamma) — momywaroT oOydarommuecss C MPaBUIBLHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BOpockl — 50 —69% ot o011ero o6beMa 3a/laHHbIX TECTOBBIX BOIIPOCOB;

(2 6amna) — moy4aroT 00yJaromuecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 30-49 % ot 061Iero oobeMa 3aJJaHHBIX TECTOBBIX BOIPOCOB.

(1 6amn) — momy4aroT 00yJaroIKecs ¢ MPABIILHBIM KOJTUYECTBOM OTBETOB HAa TECTOBBIC
Bonpocsl — 10 —29% ot o01iero oo0bema 3alaHHBIX TECTOBBIX BOIIPOCOB;

(0 GamroB) — momydarT OOydYAIOIIMECs NPABHILHBIM KOJHUYECTBOM OTBETOB Ha
TecToBbIE BONpockl — MeHee 10 % ot ob1iero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.

5.2.3 Ouenounvie Mmamepuaiwl ons npoeeoenus KO1OK8UyMa
(koumpoaupyemvie komnemenuuu YK-3, OIIK-3)
KonnokBuym — colecenoBanue mpemnojaBaTelis ¢ 00yJarIUMCs C LEeTbI0 KOHTPOJIS

IyOMHBI YCBOEHUSI TEOPETHUECKOTO MaTepuana, U3y4eHHs] pEeKOMEHJIOBAHHOM IJUTEPaTypHI.
KommokBuym - 9310  (dopmMa  KOHTPOJIS, BHUA TIOMOIIM OOYYAIONIUMCS U METOJ
CTUMYJIMPOBAHUS UX CaMOCTOSITEIbHOU pab0Thl. KOJITOKBIYM OXBAaTHIBAE€T TOJBKO PA3el WIH
TeMY U3y4aeMOU TUCIMIUIUHBI.

Temul Konnokeuyma 3a nepevlii cemecmp:
1. Knaccudpukauus CJIY. Merox T'aycca. Omnpenenurenu 2, 3 u n- nopsakoB. CBoiicTBa
OIpEICIINTENEH.
2. IlpaBuno Kpamepa. Cucrema kpameponckoro tumna. Meron ["aycca.
3. IlepectanoBku. IHBepcHs M TpaHCIIO3UIIMS B IEPECTAHOBKAX. T€OpeMbl O TpPaHCIO3ULIUSX.
4. IloncranoBku. YMHOKeHUE noAcTaHoBok. CBowcTa. Ly, Inuna nukia. JlekpemeHr.
5. Onpenenurenu n- nopsaka. CpoiictBa. MeTO bl BEIYUCICHUS.
6. MuHops! 1 anredpandeckue nononHeHus. Teopema Jlamaca
7. Martpuupl. Onepauuu Haa MatpuniaMyu. CBOHCTBA ONepaiyi.
8. BeIposkieHHBIC U HEBBIPOXKICHHBIE MaTpUIbl. OOpaTHAs MaTpPHUIA U CIIOCO0 €€ HaXOXKIACHHUS.
9. Panr matpunel. Teopema o panre Matpuilbl. MeTO bl BBIYMCIEHUS PaHTa MaTPULIBI.
10. bunapnas anreOpandeckas omepaius. AnreOpanyeckue CTPYKTYpbl ¢ OJHOW OuHapHOU
onepanuen.
11. AnreOpanueckue CTPYKTYphl C JBYMS OWHApHBIMHU omepanusMu. J[lenutenn Hyms.
XapaKkTeprUCTHUKA TOJIA.
12. Opnopoaneie CJIY. Yncno pemennit onHopoaHbix CJIY. CBoiicTBa pelIeHril OJHOPOIHBIX
cucreM. @CP. Teopema o uucne pemenuit @CP.
13. Kpurepuii coBmectHocTu CJIY. IIpaBuio Haxoxaenus oduiero permenus CJIY.
14. AnreGpandeckas ¢opma 3amucH KOMIUIEKCHOTO 4Yucia. J[ecTBUs HaJ KOMIUIEKCHBIMU
qriciamu B anredpandeckoit popme. ConpspKkeHHbIE KOMIUIEKCHBIE YHCTIA.
15. Tpuronomerpudeckas ¢popMa 3anucu KoMIuiekcHoro yucia. @opmyna Myaspa. Kopens n-
CTETNEeHH U3 KOMILIEKCHOTO uncia. KopeHs n-crenenu u3 eauHuIbl. [lepBooOpasHbie KOpHH.
16. Muorounensl. [lelicTBus Hag MHOTOUYJIeHaMH. CBOMCTBA.
17.Teopema 0 neleHUH C OCTATKOM JJII MHOTOWIEHOB. JlenmuMmocTh MHOrouwieHoB. CBoOiCTBA
JETMMOCTH MHOTOYJICHOB.
18.Kopens MHOrowienoB. Teopema besy. Cneacteue teopemsl besy.
19.Cxema I'opnepa. IIpocToii u k- KpaTHBIM KOPEHb MHOT'OWIEHOB.
20. ®opmynsl Buera. HOJl mHorounenos. Anroputm EBkiuja.
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Temwt Konnokeuyma 3a 6mopoi cemecmp:

21. Onpenenenre BEKTOPHOTO MPOCTPAHCTBA. ba3uc u pa3MEepHOCTh BEKTOPHBIX MPOCTPAHCTB.
Teopema o cyniecTBoBaHMM Oa3uca.
22. IlognpoctpanctBa. [IpuMepsl moanpocTpancTB. Marpuiia nepexoaa oT OAHOro 6asuca K
apyromy. CyMMa noAIIpoOCTPAHCTB U NIEPECEYCHUE TOANIPOCTPAHCTB. TeopeMsl.
23. Jluneiinpie mpeoOpa3oBaHus (OnepaTopsl) BEKTOPHBIX MpocTpaHcTB. CBOICTBA JTMHEHHBIX

npeoOpa3zoBanuii. HyneBoil, TOXAECTBEHHBIN U orepaTop MoA00usI.
24. Marpuna nuHeiiHoro npeoOpasoBanusi B 06asuce. CBsi3p MEXIy MaTpULlAMH JIMHEHHOTO
npeoOpa3oBaHus B pa3HbIX 0a3ucax.
25. XapakrepucTuueckas MaTpula. XapaKTepUCTUUECKU MHOTOYJIEH.
26. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUSI.
27.Jlu"eiiHple omepaTopbl C MPOCTBIM CHEKTPOM. JlocTaToOuHbIE YCIOBUSA MPUBOJAUMOCTH
MaTpHULbI IMHEHHOTO OIIepaTopa K AMArOHaJIbHOMY BUAY.
28. JledexT 1 paHr TMHEHHOro peoOpa3oBaHusl.
29. EBknunoBsl npoctpancTBa. HepaBenctBo Komu — ByHsikoBckoro. Yroi Mexay BEKTOpamH.
OpToronanbHbIe U OPTOHOPMHUPOBAHHBIE BeKTOpa. [Iporiecc oproronanusamuu.
30. OpToroHajibHOE JOMOJIHEHUE MOANPOCTPaHCTB. OpTOTOHAIBHAS MAaTPHUIIA.
31.0proroHajibHbIil U CUMMETPUYECKUH JINHEHHBINA OepaTop.
32. bununeiinas ¢ynkuusa. Matpuna OununeitHoW (opmbl. CumMmerpuueckas OwinMHeWHas
dbopma.
33. KBagparuunas ¢popma. Teopema o paHre KBaapaTHUHON (HOPMBI.
34.HeBbipoxaeHHas kBajapaTuyHas ¢opma. JIuHeitHoe nmpeoOpa3zoBaHue KBaJpaTUYHBIX (HOPM.
HopmanbHblil 1 KaHOHUYECKUH BUJ KBaIPATUYHON (HOPMBI.
35. Teopema o mpuBEACHUN KBaIpaTUUHON (OpMBI K KaHOHMYECKOMY BHUy. Meton Jlarpanika.
36. 3akoH MHEepLUU. DKBUBAJICHTHBIE KBaApaTuuHble (opMbl. CBOMCTBA.
37. TlonoXUTENBHBIA U OTPUIIATEIIbHBIN HHACKC nHepIuu. Curunarypa.
38. INonoxutenbHO ompeneneHHas kBajaparuunas ¢popma. Kpurepuii CusibBectpa.
39. IlpuBeneHne KBagpaTUUHON (POPMBI K TTIaBHBIM OCSIM.
40. IMoarpynmnsl. ILuknnueckue rpynmnsl. CBoMCTBa.
41. Hopmainbnble nenurenu. @akrop — rpynmna. Paznoxkenue rpynmnsl no noarpymnmne. Teopema
Jlarpanxa.
42. Mopousmsl rpymil (roMoMOppHU3MbL, SHAOMOP(PHU3MBL U aBTOMOpPU3MbI). CBOMCTBA.
43. Papasl rpynn. [psimele nponsBenenus.
44. AGenessl rpynnbl. KoHeuHO noposkeHHbIe abeneBbl Tpynmbl. [logHble abeneBbl TpyMIbL.
PasnoskeHune rpymibl B IPSAMYI0 CYMMY a0eIeBbIX MOATPYIIIL.
45. OcHOBBI TEOPHM IPEACTABICHUS Ipynn. MaTpuuHOE U MOJCTAaHOBOYHOE IPECTaBJICHUS

IpYIIIL

Temul KonnoK6UYMA 30 MPEMUTL cemecmp:
46. Jlunelinpie orepaTopbl. MaTpuila THHEHHOTO OTepaTopa.
47. YMHOXEHHE JIMHEMHBIX ONepaTtopoB. MHOTOYIEH OT JMHEWHOTO OMepaTopa.
48. BpIpoxJeHHBIE U HEBBIPOKICHHBIE JINHEHHBIE ONIEPATOPHI.
49. JIuneiinpie anreOpsl. MI3oMmopusm anredp.
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50. XapakTepucTHUECKUI MHOTOYJIEH JIMHEIHOTO oniepaTopa. Teopema I'amunprona-Kamu.
51. KopHeBble BEKTOPBI U KOPHEBBIE IIOIIPOCTPAHCTBA.

52. HuibnoTEeHTHBIE ONEpaTOPhl, KX CBOMCTBA.

53. VluBapuaHTHBIE MTOANPOCTPAHCTBA OTHOCUTEIBHO HIJIBIIOTEHTHOTO OIIEpaTopa.

54. HuneniotenTHas XKopaanosa kietka. Kanonudeckas XKopnanosa oopma MaTpHIThI
JUHEHHOro ornepaTopa.

55. A - marpuna. Teopema 0 KAHOHUUYECKOW -MaTpHIIE.

56. IIpuBeneHre MaTpUIIBI K )KOPJAHOBO HOPMAJIbHOU (hopMme.

57. YauTapHble IpoCTpaHCTBA, X cBoiicTBa. HepaBencTBo Komm-byHsakoBckoro s
YHUTAPHBIX MPOCTPAHCTB.

58. OpTOroHajabHbIC U YHUTAPHBIC MATPHUIIBI.

59. ConpsieHHBII orepaTop; CylIeCTBOBAaHUE U €IMHCTBEHHOCTb.

60. Teopema 0 COOCTBEHHBIX 3HAUEHUSIX CaMOCOIPSKEHHOTO OIlepaTopa.

61. Teopema 0 COOCTBEHHBIX BEKTOpaxX HOPMAJIBHOTO ONepaTopa.

62. OnepaTopsl POCTOM CTPYKTYPbI, UX AUATOHATTUZUPYEMOCTb.

63. Yuurtapusie onepatopsl. Kpurepuii yautapHOCTH JIMHEHHOTO oriepaTopa. Teopema o
MaTpulle YHUTapHOro onepaTtopa. Kpurepuil yaurapHocTH HOpMaabHOro OepaTopa.

64. OproroHanbHble onepatopbl. Kputepuii opToroHaqsHOCTH JMHEHHOTO OllepaTopa.

65. Ilnockocth B appUHHOM IPOCTPAHCTBE; UX 3a/1aHNE CUCTEMaMU JTMHEHHBIX YpPaBHEHUH.

Kpumepuu ghopmuposanus ouenox no KOHmpobHvim mouxkam (KonioKeuym)

«OMAUYHBLI (8bICOKUL) YpOBeHb Komnemenyuuy (5 0ajlioB) - CTaBUTCA B Cilydae, KOrjaa
00yJaroIuics IEMOHCTPUPYET 3HAHUE TeopeTndeckoro Matepuaia Ha 100%;

«xopouiull (HopmanbHwIlL) yposeHb kKomnemenyuuy (4 6aIOB) - CTAaBUTCS B CiIyvae, KOorja
oOyJaroluiicst IeMOHCTPUPYET 3HAHKE TeopeTndeckoro Matepuana Ha 70%;

«Y0061emeopUMeNbHblll (MUHUMATbHYLU, NOPO206bIll) yposenb Komnemenyuuy (3 6amia) —
CTaBUTCS B Ciydae, Korjaa oOOydJaroIIuics 3aTpyIdHSIETCS C TpaBUIbHONW (HOPMYIHPOBKOH
TEOPETUYECKOTr0 MaTepHuaia, TaeT HEMOJIHBIA OTBET, JEMOHCTPUPYET 3HAHHE TEOPETUYECKOIo
Mmarepuaina Ha 50%;

«HEYO0BNIemBOPUMENbHBLIL (HUMCE NOPO208020) YPOseHb KomnemeHyuuy (2 1 MeHee 0aIoB)
— CTaBUTCS B Cilydae, KOrja OOYyYarOIIMHCS TaeT HEBEPHYIO (HOPMYIMPOBKON TEOPETUIECKOTO
Marepuaa, JTaeT HEBEPHBI OTBET, IEMOHCTPUPYET HE3HAHHE TEOPETUUECKOTO MaTepHaya WiH
3HaHUE MaTepuaia MeHee yeM Ha 40% 3amau.

5.3. Ouenounvie mamepuansvt 011 RPOMEICYMOUHOU AMMmMecmayuu.
Lenvro npomesicymounoti ammecmayuu 10 JUCLUIUIMHE SBJISAETCS OLICHKA Ka4eCTBA OCBOCHUS
JUCIHUIUIMHBL oOyyatomumucs. OHa mnpeqHazHaueHa JUisi OOBEKTUBHOTO MOATBEPKICHUS M
OLIEHUBAHMSI IOCTUTHYTHIX PE3yIbTaTOB 00YUEHUS MOCIe 3aBepIICHUS U3YUSHUS TUCIUITIIMHBIL.
OcymecTBisieTcs B KOHIIE CEMECTpa M MPeICTaBIseT cOO0M UTOrOBYIO OLIEHKY 3HaHHM B BUJE
IIPOBEJEHUS dK3aMEHa.
[IpomexyTouHas aTTecTalysi MOXKET MMPOBOJUTHCS B YCTHOW WJIM MHCbMEHHOHN (opme.
Ha npomexyTouHyto artecTanuto orBoaurcs a0 30 6amios.
BOITPOCHI, BBIHOCHMBIE HA 3AYET C OIIEHKOH
(konmponupyemovie komnemenyuu YK-3, OIIK-3):
1 cemecmp.

1. Cucremsl TMHENHHBIX ypaBHeHUI. Merton ["aycca.

2. Kounbuo marpun. [lenurenu Hyis.

3. IlepectanoBku. Teopema o 4ucie IepecTaHOBOK. YETHOCTh IEPECTAHOBKH.
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=0 % N w A

15.
16.
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.

[Tone. Onpenenenne nomusi. CBoiicTBa.

IToxcranoBku. YMHOXKEHNE MOACTaHOBOK. CBOMCTBA.

[Tonmone. Pacmmpenue nosie. XapakTepUCTUKA MOJIS.

Onpenenurenu n-ro nopsjaka. Cpoiictea 1-3.

[Tone koMIuIeKCHBIX yncea. MHOXKECTBO map 3jaeMeHToB. Onepanus HaJ| IapaMu.
Onpenenurenu n-ro nopsaka. CroicTsa 4-6.

. AnreOpanyeckass popma KoMmIUieKCHOro uucia. Omepanuu HaJg KOMIUIEKCHBIMU

YHCJIaMHU.

. Onpenenurenu n-ro nopsaka. Cpoiicrsa 7-8.
12.
13.
14.

M3BneueHre KOpHS U3 KOMIICKCHOTO YKCIIa B alredpandeckoit popme.

MuHops! 1 anredbpanyeckue gonosHeHue. 10-e cBoWCTBa onpeaeTnTes.
Tpuronomerpuyeckas popma KOMIUIEKCHOT0 yrcia. Onepanuy HajJ KOMIUIEKCHBIMU
YlCIaMU B TPUTOHOMETPUYECKOH GopMme.

Teopema Jlamnaca. Paznoskenue onpenenurens o CTpoke.

®opmyna Myaspa. M3BineueHne KOpHA N-i CTENEHU U3 KOMIIJIEKCHOTO YUCIIA.
[TonsiTHE N- MEPHOTO BEKTOpa. APpUPMETHIECKOE N- MEPHOE BEKTOPHOE MPOCTPAHCTRO.
Kopau n—oit crenenu u3 eauHunpl. [[puMUTHBHBIE KOPHHU.

JIuneitnas 3aBUCMMOCTb BEKTOpOB. CBOMCTBA.

PaHr u 6a3uc CUCTEMBI BEKTOPOB.

JlenmMocTh MHOTOWIEHOB € OCTaTKOM. Teopema.

Panr marpunsl. Teopema o panre MaTpuLbL.

JemumocTs MHOrOWIEHOB 0e3 octaTtka. CBolCTBA.

MeTobl BEIYHACICHNS pAHT'a MAaTPULIBL.

HO/I muorounenos. Anroputm EBknnja.

Uccnenosanue cucrem InHeHHbIX ypaBHeHu. Teopema Kponekepa — Kamnenu.
B3anmuO npocteie MHOTOWIEHBL. Teopema.

CucreMbl TUHEHHBIX YpaBHEHUN KpamepoBckoro tuma. [Ipasuiio Kpamepa.

Kopuu MHorounena. Teopema be3y.

OpnHOopoHBIE CUCTEMBI IMHEWHBIX ypaBHeHUl. CBoiicTBa pemennii. @CP onHopoaHON
CUCTEMBI ypaBHEHUI.

OcHoBHas Teopema anredopbl KOMIUIEKCHBIX yrcen. CrnencTBusl.

Martpuupl. JIuneiinsie onepaunu Hag Matpuiamu. CBolcTBa.

®opmyinsl Buera.

Ymuoxenue marpuil. CBoiCTBaA.

Teopema 06 onpenenuresne Npou3BEICHNE MATPHIL.

OOGparnHas maTpuiia. Y cIoBHE CyIIeCTBOBaHHE.

I'pynnbl. Onipenenenue, CBONCTBA, IPUMEDPHI.

[Toarpynmnsl. CBoricTBa, mpumepsl. HopmanbeHas noarpynna. [{uknudeckas rpymnma.
Konbua. Onpenenenne. Cpolicta. [Ipumepsr.

Onpenenureny n-ro nopsiaka. 9-e cBONCTBA.

BriBon hopmyn Kpamepa ¢ momolpio MaTpHil.

Kopuu muorounenos. Cxema ['opHepa.

I'pynna maTtpun. CBolicTsa.

Koneunsble noss. XapakTepucTuKa mosis.

M3BneueHne KBaapaTHOTO KOPHS U3 KOMIIEKCHOTO YHCIIa B ajdredpandeckoit popme.
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46.

47.

48.
49.

50.

51

53.
54.
55.
56.
57.
58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71

72.
73.
74.

BOIIPOCBI, BBIHOCHUMBIE HA 3AYET
(konmponupyemovie komnemenyuu YK-3, OIIK-3):
2 cemecmp.

Onpenenenue JMHEHHOro (BeKTOpHOro) mpocrpaHcTBa. IIpumepsr. CnexctBus u3
aKCHUOM BEKTOPHOI'O IIPOCTPAHCTBA.
PazmepHocts mnpoctpancTBa. baszuc. Koopaunatsl. M3MeHeHue KoOpauHAT IpU
U3MEeHeHHuHn Oasuca.
[Mognpoctpanctso. [Tpumepsr. O6muii crmocod mocTpoeHws.
Ilepeceyenne u cyMma MNOAIIPOCTPaHCTB. Teopema O Pa3MEPHOCTH CYMMBI
HOJIPOCTPAHCTB.
[Tepeceuenue nmoxmpocTpancTs. Teopema o npoaonKeHun Oasuca.

. IBomopdusm nuneitHbIx poctpancTB. [Ipumepsl. Teopema.
52.

EBknugoBsl mpoctpanctBa. [lpumepbl. OOmmuit crnoco0 MOCTPOCHUS EBKIMIOBBIX
IIPOCTPAHCTB.

Jnuna Bexropa. HepasenctBo Komun — byHsikoBckoro.

OptoronansHOCTh. [{okazarenscTBo Teopemsl [Tudaropa.

OproronanbHble 6a3ucel. Teopema.

OptoHopMupoBaHHblie 0azuchkl. CBoMCTBA.

N3oMopdu3M eBKIMAOBBIX MPOCTPAHCTB. Teopema.

Jluneitnble mpeoOpazoBaHUsl BEKTOPHBIX MPOCTpPaHCTB. CBSA3b MEXAY MaTpULIaMU U
JUHEHHBIMU TPeoOpa30BaHUSIMHU.

Teopema 0 CyIIECTBOBAaHMM W €IWHCTBEHHOCTH JIMHEHHOTO MpeoOpa3oBaHus s

Oasuca e,,...,e, ¥ CUCTEMBI BEKTOPOB d,...,d, C yCIOBHEM (o(el.) =a..

i
M3MeHeHne KOOpIMHAT NP JIMHEHHOM NpeoOpa3oBaHUH.

JleiicTBus HaJ TMHEHHBIMU IPe0OPa30BaHUSIMH.

OO6patHoe mpeoOpazoBaHue. V3MeHeHHe MaTpullbl JUHEHHOro IpeoOpa3oBaHus NpU
nepexojie K Apyromy 6asucy.

XapakTepucTUYECKHe MaTpHUIlbl. XapakTepucTHUeckue KopHU. [1ogo0HBIE MaTpuIlb,
CBOMCTBA.

CoOcTBeHHBIE ~ BEKTOpbl,  COOCTBEHHble  3HaueHHs. Teopema O  CBs3MU
XapaKTEePUCTHUECKUX KOPHEH U COOCTBEHHBIX 3HAYCHUH.

3amanve JMHENHOro mpeoOpa3zoBaHMs JuaroHanbHoM Matpuuei. Teopema 1
(HEOOXOAUMOCTB).

3amaHue JIMHEWHOro mnpeoOpa3oBaHUsl JAMAroHadbHOW Marpuuei. Teopema 2
(10CTAaTOYHOCTH ).

OpToronanbHble MaTpPUIIbI, CBOWCTBA.

OpTtoronanpHbie TpeoOpazoBanus. Teopema 1 (06 opToroHasibHOM 0azuce).
OproroHanbHble npeoOpa3oBanus. Teopema 2 (0 MaTpule OPTOTOHAIBHBIX
npeoOpa3oBaHuii).

Onpenenenue kBaapaTuyHoOM ¢opmbl. Marpuua kBajapatuuHoil ¢opmsl. dopmyna
W3MEHEHHUS MaTPULIbI.

. Teopema 00 W3MEHEHMH paHra MAaTpPHUIBl KBaApaTUYHOW (QOPMBI MpHU JIHMHEHHOM

npeoOpa3zoBannn. ClecTBHE.

[IpuBenenue kBaapaTUIHBIX (POpM K KaHOHMUECKOMY BUy. Meton Jlarpamxka.
3aKOH MHEPIUH.

DKBHUBAJICHTHBIC KBaipaTuuHbie popMbl. Teopema.
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75. TlonoxXuTenbHO — onpeeNieHHbIe KBaapaTuaHbie popmbl. Teopema.

76. Kputepuit CunbBecTpa HOJI0KUTEIBHON ONPENEICHHOCTH.

77. IlpuBenenune KBaApaTUIHbBIX (POpPM K IIIaBHBIM ocsiM. Teopema 1.

78. IlpuBenenre KBaApaTUIHbIX (PopM K IIaBHBIM ocsiM. Teopema 2 (o kodddunnenTax).

79. Haxoxxnenue OpTOroHanpHOM  Matpuibl. JlemmMa O  COOCTBEHHBIX — BEKTOpPax

OTHOCSIIIMXCS K Pa3IMYHBIM COOCTBEHHBIM 3HAUCHUSIM.

80. IToarpymnmnel. Hukinyeckue rpymnimsl. CBolCTBA.

81. Hopmanbubie nenutenu. ®dakrop — rpynna. PasnokeHue rpymisl 10 MOATPYIIE.

Teopema Jlarpanxa.

82. T'omomopdusmbl. Teopema o romoMopdu3max.

83. DunoMopusMel 1 aBTOMOpGU3MBI Tpym. CBOKCTBA.

84. Psapl rpynn. [IpsiMbie ipousBeaeHus.

85. Ab6eneBsl rpymnmbl. [lomHble abeneBsl TpymIbl. PasnokeHue Tpynmsl B MPIMYIO CYMMY
abeneBbIX MOTPYIIIL.

BOIIPOCBI, BBIHOCHMBIE HA DK3AMEH
(konmpoaupyemoie komnemenuuu YK-3, OIIK-3):
3 cemecmp.

86. JIuneitnpie oneparopel. MaTpuiia JUHEHHOTO oneparopa.

87. IlpoctpanctBa QpyHkuumii. J[BoicTBEHHOE TUHEHHOE MPOCTPAHCTBO.

88. [IpocTpaHCTBO JIMHEHHBIX OMEPATOPOB.

89. YMHOXeHHe JIMHEHHBIX ollepaTopoB. MHOro4JIeH OT JMHEHHOTro oreparopa.

90. Beiposk1eHHBIE U HEBBIPOXKICHHbIE JINHEHHBIE ONIEPATOPBHI.

91. Jlunetinwie anreopsl. U3oMopdusm anreop.

92. Anre0pa JIMHEHHBIX OMEPaTOPOB.

93. MuBapuaHTHBIE TOANPOCTPAHCTBA.

94. IHBapHaHTHOCTH sJIpa U 00pa3a JIMHEHHOro onepaTopa.

95. CobcTBEeHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBHI.

96. Marpuna TMHEMHOrO ONEparopa Ha IPOCTPAHCTBE PA3JIOKEHHOM B NPSMYID CyMMY
MOJAIIPOCTPAHCTB.

97. Lluknuueckoe MoAIpOCTPaHCTBO.

98. AHHYIATOPBI BEKTOPA.

99. XapakTepucTUYECKUI MHOTOUJIEH JIMTHEHHOTO orepaTopa.

100. Marpuiia TMHEHHOTO orepaTopa Ha IUKJIMYECKOM MOAIPOCTPAHCTRE.

101. Teopema I"'amunpToHa-Kamm.

102. KopHeBble BEKTOPBI U KOPHEBBIE TIOIITPOCTPAHCTBA.

103. HunbnoTeHTHBIE ONIEPaTOpPHI, UX CBOICTBA.

104. HunbnorentHas XKop1aHoBa KileTKa.

105. Kanonunueckas JKopaanoBa ¢popma MaTpUIlbl JIMHEHHOTO oniepaTopa.

106. A - matpuna. Teopema 0 KaHOHUYECKONH-MATPHIIE.

107. OcHoBHast TeopeMa O MO00MH MATPHIL; CBSI3b C XapaKTEPUCTUIECKUMH MAaTPUIIAMH.

108. YKopnanoBa HopMasbHas popma.

109. TIpuBeneHne MaTpUIlbl K )KOPJAHOBO HOPMAJIbHOM (hopme.

110. YHUTapHBIE MPOCTPAHCTBA, UX CBOMCTBA.

111. HepaBenctBo Komm-byHsIKOBCKOTO 1711 YHUTApHBIX IPOCTPAHCTB.

112. OpToronanbHble U YHUTAPHBIC MATPHUIIBI.

113. ConpsizkeHHBII ONepaTop; CyIIECTBOBAHUE U €IMHCTBEHHOCTb.
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114. Teopema 0 npoU3BENEHUH CAMOCOIIPSHKEHHBIX OIIEPAaTOPOB.

115. Teopema 0 COOCTBEHHBIX 3HAUEHUSIX CAMOCOIPSKEHHOTO OIlepaTopa.

116. Hopmanbabie omepatopbl. Crmoco0 mosiydeHHs OSCKOHEYHOM CEepUM HOPMAabHBIX
OIIepaTOpPOB.

117. Teopema 0 COOCTBEHHBIX BEKTOpax HOPMAJIBLHOTO OTIEpaTOpAa.

118. JlnaronanusupyemMbie OnepaTophl.

119. OnepaTopsl MPOCTOM CTPYKTYPHI, UX AUATOHAIUZUPYEMOCTb.

120. Yuurapnslie onepaTtopsl. Kputepuil yHUTapHOCTH JJUHEHHOIO OmepaTopa.

121. Teopema 0 MaTpHIle YHUTAPHOTO OMEPATOPA.

122. Kputepuil yHUTapHOCTH HOPMAJILHOT'O OIIEPATOPA.

123. OproronaibHblie oneparopbl. Kpurepuii oproroHaIbHOCTH JMHEHHOIO onepaTopa.

124. Addunnble (TOYeUHBIC) TPOCTPAHCTBA; apPUHHBIC CHCTEMBI KOOPIMHAT.

125. [Imockocts B addUHHOM MPOCTPAHCTBE; HX 3aJaHWE CHUCTEMaMHU JIMHEHWHBIX
YpPaBHEHUU.

Kpumepuu ¢hopmuposanusn oyenox no npomercymounon ammecmayuu:

26-30 OamioB — moJydaroT OOydaromiuecsi, KOTOpble CBOOOJHO OPHEHTUPYIOTCS B
MaTepuaie 1 OTBe4aroT 0e3 3arpyaHeHuil. OOyuaronuiicss CHocoOeH K BHIMOTHEHUIO CIOMKHBIX
3aJjaHul, TOCTAaHOBKE 1IeJIei U BBIOOpE MyTel ux peanusanuu. PaboTta BhINIOIHEHA MMOJIHOCTHIO
0e3 ommbok, pereHo 100% 3agaHuii;

21-25 OamioB — mMONydYalOT OO0ydYaroIluecs, KOTOPble OTHOCHTEIBHO IMOJHO
OPUEHTHPYIOTCSI B MaTepuaie, OTBEYAIOT 0e3 3aTpyIHEHHH, JOIMyCKAaI0T HE3HAYUTEIbHOE
KOJIMuecTBO omnbok. OOydaromuiicss criocoOeH K BBIIOJHEHUIO CIOXHBIX 3ajaHuil. Pabora
BBITIOJIHEHA TIOJIHOCTHIO, HO UMEIOTCSI HEe 00Jiee OJJHOM Herpy0oii OmMUOKH U OJTHOTO HEelI0YeTa,
He Ooyiee Tpex HemoueToB. JlOMyCKaroTCsl HE3HAYUTeNbHble HETOUHOCTH IPU PELICHUH 3a7ad,
pemeno 70% 3anaHuii;

16-20 GannoB — Moiy4aroT oOydarolrecs, y KOTOPBIX HEJOCTaTOYHO BBICOK YPOBEHb
BIaJCHUsT MarepuajoM. B mpouecce oTBeTa Ha »JK3aMeHE JONYCKAIOTCA OIIMOKU U
3aTpyaHEHUS MIPU U3I0KEHUH MaTtepuana. O0yJaroniuiicss IpaBUIBLHO BBIIIOJIHUI HE MeHee 2/3
BCell pabOThl WM JOMYCTUII HE OoJjiee OJHOM IpyOoil OomMOKM U JABYX HEIOYETOB, HE Ooiiee
OJIHOU TpyOOill M OJHOW HerpyOoil omuOKku, He 0oyiee TpeX HErpyObIX ONIMOOK, OTHOM
HerpyOoii. O0yvaronuiics 3aTpyaIHsIETCS C IPaBUILHON OIIEHKOHN MPEeIOKEHHOMN 3a/1a4uu, JaeT
HETOJIHBIA OTBET, pemieHo 55% 3ananuif,

0-15 6amnoB — noiay4aroT 0Oyyaromecs, KOTOpble TOMYCKatOT 3HAUUTEJIbHBIE OIINOKY.
OOyuaromuiics UMeeT JIMIIb HayaJbHYIO CTEIIeHb OpUEHTAallMu B Marepuane. B pabote uucio
OLIMOOK M HEI0YETOB MPEBBICHIIO HOPMY JJIS OLIEHKU 3 MJIM MPAaBUJIBHO BBIIIOJIHEHO MeHee 2/3
Bceil paboTbl. O0yyaronuiics JaeT HeBEpHYIO OLIEHKY CUTYaIuH, pemeHo Menee 50% 3amaHuid.

5.4. Ouenounvie mamepuanvl 015 6bINOIAHEHUA KYPCOBOU PAdOMbl NO OUCHUNIUHE.
CMbICT HamucaHHsl KypcOBOM pabOThl COCTOMT B MPUOOPETEHHMU CTYAECHTOM HAaBBIKOB
CaMOCTOSITEJIbHOTO PEIIEHUs] MPAKTUYECKUX MPOOJEM C HAy4HBIX MO3ULIMA U NMHUCBMEHHOIO
U3JI0KEHUSI TIOJTYYEHHBIX pe3yJabTaTOB 10 BBHIOpAHHONW TeMe (TeopeThdecKas 4YacTh,
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dbopMUpOBaHHE M 3aKpeIICHUE CUCTEMbI 3HAHWH, YMEHHH W HAaBBIKOB IO JaHHOW TeMe,
CaMOCTOSITEJIbHOTO MPOBEACHUS Pa3IUUYHBIX 3TANOB UCCIEIOBAHU).

Kpumepuu ouenuganusn Kypcoeoii padomoi:

Ouenka KypcoBoii padoThl «oTJMYHO». KypcoBas paboTa Oyaer olneHeHa Me1arorom
Ha «OTJIMYHO», €CIIM BO BBEJCHUU MPHUBOJAUTCS OOOCHOBAHHME BBHIOOpAa KOHKPETHOM TEMBI,
MIOJIHOCTBIO PACKpBITA aKTyaJIbHOCTh €€ B HAy4YHOM OTpaciid, YETKO OIpPEIENIEHbl IPaMOTHO
MIOCTABJICHBI 3aJla4d W 1EeJb KypcoBOW paboThl. OCHOBHAas 4acTh PabOTHI JIEMOHCTPUPYET
00JIBIII0€ KOJIMYECTBO MPOYUTAHHBIX aBTOPOM paboT. B Hell conepxaTcs OCHOBHBIC TEPMHUHBI U
OHHM aJICKBaTHO WCIIOJIb30BaHbl. KpUTHYECKM MpOYUTaHBl WCTOYHHWKHU: BCS HEOOXOAMMAS
uHpOpMaLKs POAHATM3UPOBAHA, BHIWICHEHA, JIOTHYECKU CTPYKTypupoBaHa. [IpucyrcTByror
BBIBOJIBI W TPaMOTHBIE 0000ImIeHUs. B 3akitoueHuu CJellaHbl JIOTHYHBIC BBIBOJBI, a
COOCTBEHHOE OTHOILIEHUE BBIPAKEHO YETKO. ABTOp KypcoBOM pabOThl T'PaMOTHO
JEMOHCTPUPYET OCO3HAHHME BO3MOKHOCTU NPUMEHEHUS UCCIEAYEMbIX TEOpHil, METOJAOB Ha
npakTuke. [IpunoxkeHne cOAEpKUT LUUTAThl U TAONHIIBI, WUIIOCTPALUKA U JUarpaMMBbl: BCe
HeoOxonumble Matepuanbl. KypcoBas paboTa HamucaHa B CTHJIE aKaJeMHUYECKOro IMHUChMa
(ucrionb30BaH HAy4yHBIM CTWJIb U3JI0KEHUS Marepuaia). ABTOp aJeKBAaTHO IPUMEHSI
TEPMUHOJIOTHIO, TPaBWIBHO oQopmui cchUlkH. OdopmiieHne padoThl COOTBETCTBYET
tpeboBanusim ['OCT, OGubnrorpadus, TpuiIokeHus: opopMIIeHB Ha OTIMYHOM ypoBHE. OO0BEM
pabotsl 3akrovaetcs B mpenenax ot 20 qo 30 crpaHuil.

Ouenka KypcoBoii padoThl «xopoio». KypcoBas paboTa Ha «XOpOIIO» BO BBEACHHUH
COJIEP’)KUT HEKOTOPYK0 HEUYETKOCTh (HOpMynUpoBOK. B oOcHOBHON €€ dYacTu He Bceraa
MPOBOJIUTCA KPUTUYECKUH aHallu3, OTCYTCTBYET aBTOPCKOE OTHOUIEHHWE K HW3YYEHHOMY
MaTepuany. B 3akioueHue HeEaJeKBATHO HCIONb30BaHA TEPMHUHOJIOTHSA, HAOIIOAAI0TCA
HE3HAUUTENbHbIE OIMIMOKH B CTWJIE, MHOTHE ITUTaThl TPaMOTHO oOQopMieHBI. JlomylieHs!
HE3HAYUTENbHbIE HETOUHOCTH B 0popMIIeHUH OnbIuorpaduu, mpuaoKeHHM.

Onenka KypcoBoii padoTbl «yaoBjeTBOpUTeabHO». KypcoBas pabora Ha
«yIOBJIETBOPUTENILHO» BO BBEJACHUU COJIEP’KUT JIUIIb MONBITKY 0OOCHOBAaHUS BbIOOpA TEMBI U
AKTyaJIbHOCTH, OTCYTCTBYIOT 4€TKHE (OPMYIUPOBKHU. PacmibIiB4aTo oOmpeneNeHbl 3aladdl |
uenu. OCHOBHOE COJIepKaHUE - MepecKa3 UyKUX WJEeH, HapylIeHa JIOTUKA U3JI0KEHUS, aBTOP
nomnbITancs copMyIUpOBaTH BEIBOABL. B 3aKiIt0UeHNH aBTOP MOMbBITANCA ClIenaTh 0000IICHHUS,
COOCTBEHHOTO OTHOIICHUSA K paboTe MpakTUYEeCKH He MPOsSBUJI. B mpuiokeHuH AOMyHIEHO
HECKOJIbKO TpyObIx ommbok. He BbimepkaH CTHib TpeOyemMoro akageMHU4ecKoro MUChMa IO
IIPOEKTY B LIEJIOM, YaCTO HEBEPHO YMOTPEOSIFOTCS HAy4HbIE TEPMHHBI, CCHUIKH O(OpPMIICHBI
HErpaMoOTHO, HaOII0AaeTCs Iiaruar.

OuneHka KypcoBoii padoTbhl «HEYIOBJIETBOPUTENbHO». [Ipu olleHMBaHUM TaKOM
KypcoBOoiM  pabOThl, €€  HeAOCTaTKh  BHUAHBI  cpa3dy. KypcoBas  pabGota  Ha
«HEYIOBIETBOPUTEIILHO» BO BBEJIECHUU HE COACPKHUT OOOCHOBAHUS TEMBI, HET aKTyallU3alluu
tembl. He 0003Ha4YeHbI U 11eH, 3a1a4u npoekta. CKyrnoe 0CHOBHOE COZIepKaHUE yKa3bIBaeT Ha
HEJOCTATOYHOE YHUCJIO NPOYUTAHHON NuTEepaTypbl. BHYTpeHHs JIOTMKAa BCETO H3JIOXKEHUS
npoekta ciabas. Her KpUTHYECKOTO OCMBICICHUS MPOYUTAHHOTO, KaK U COOCTBEHHOTO
MHeHus1. Het 06001ennii, BHIBOAOB. 3aKIIIOUCHHE TAKOBBIM HE sABJseTCs. B HEM He mpuBeaeHBI
rpaMoTHbIE BbIBOABI. [lpuiiokenust nubGo BoBce HET, MO0 OHO HejocTaToyHo. B pabote
HaOMOlaeTcsl OTCYTCTBHE CCBUIOK, IIlarMaT, HE BbIAEpKaH CTUJIb, HEaJeKBAaTHOE
ucnonp3oBaHue tepmuHoioruu. Ilo odopmnenuto HaOmomaercs psn  HEAOYETOB: He
cobmonieHsl ocHOBHBIE TpeboBanust ['OCT, a Oubmmorpadust ¢ NPUIOKEHUSMH COAEpIKAT
MHOTO ombOoK. Menee 20 cTpaHui] 00bEM Bcei paboTHI.
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6. MeToanueckue MaTepuaJibl, onpeae/siiouye Npoueaypbl OlleHNBAHUA 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

MakcumanpHass cymma (100 OamioB), HaOupaemas CTYACHTOM [0 JUCHUILINHE
BKJIIOUAET JIB€ COCTABIISAIOIINE:

— nepsas cocmaegnAlowas — OLEHKA PEryJIspHOCTH, CBOEBPEMEHHOCTH M KayecTBa
BBITIOJTHEHUSI CTYIEHTOM Y4eOHOW paboThl MO H3YYCHHUIO AUCUUIUIMHBI B TEUEHHUE
Nepuojia U3y4eHUs AUCHUILIIMHBI (CEMeCTpa, UM HECKOJIbKUX CEMECTPOB) (CyMMa — HE
6oxee 70 6aiioB). bamibl, XapakTepu3yrole yCreBaeMoCTh CTyIEHTa 110 AUCLUILIIMHE,
HaOMparoTCsA UM B TEUEHUE BCETO Meproa 00ydeHusl.

—  emopas cocmasnanuas — OUeHKa 3HaHU| CTYACHTa MO pe3ysibTaTaM MPOMEKYTOYHOU
arrectaruu (He 6onee 30 —6amioB).

KputeprieMm oneHkd ypoBHS CHOPMHPOBAHHOCTH KOMIIETEHIMH B paMKax ydeOHOI
TUCIUTUTMHBL «Anredpa» B 1 cemecTpe SBISIETCS 3a4eT C OLEHKOW, BO BTOPOM CEMECTpe —
3a4eT, B TPETHEM CEMECTPE — IK3aMEH.

OOmmii Oamn TEeKymero W pyoeKHOTO KOHTPOJS CKJIAIbIBACTCS M3 COCTABIISIONINX
IPUIOKEHUS 2.

Ilenvto npomesrcymounvlx ammecmayuil o TUCIUILTUHE SBISETCS OLIEHKA KavyecTBa
OCBOEHUS AUCHUILTUHBI 00y4arOIIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUs OUCYUNTIUHDL

Ouenka «omauunon— om 91 0o 100 6annoe — TEOPETUUECKOE COAEpPIKAHUE Kypca
OCBOCHO TIOJIHOCTBIO, 0Oe3 mpoOenoB, HEOOXOAMMBIE MPAKTHYECKHE HAaBBIKA pPabOTHI C
OCBOCHHBIM MaTepHalioM CPOPMHPOBAaHBL. Bce mMpeaycMOTpeHHBIE MPOTpaMMOi OO0ydYEHHS
yueOHbIe 3aJaHMs BHINMOJNHEHBI. Ha JK3aMeHe CTYAEHT IEeMOHCTPUpPYET TIyOOKHe 3HaHHUS
IPEIYCMOTPEHHOTO TPOrpaMMOil MaTepuaia, yMeeT YeTKO M JIOTHYECKH MOCIeI0BATEIHHO
OTBEYaTh Ha MOCTABJICHHbIE BOIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoe — TEOPETHUECKOE COAEpPIKAHUE Kypca
OCBOCHO, HEOOXOJIMMBbIE MPAKTUYECKHE HaBBIKM pabOThl C(HOPMHUPOBAHBI, BBITOJHEHHbIE
yueOHbIe 3a/1aHus coJepKaT He3HaUUTeIbHbIe OMOKU. Ha 3Kx3aMeHe CTy/IeHT 1eMOHCTPUPYET
TBEPJIO€ 3HAHUS OCHOBHOTO (TIPOTPaMMHOI0) MaTepHala, e€CTh HeCYIIeCTBEHHbIE HETOUHOCTH
IIPY OTBETE Ha TIOCTABJIIEHHBIE BOIIPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOpeTHUECKOE COJIEP)KAHIE
Kypca OCBOEHO HE MOJHOCTHIO, HEOOXOAUMBIC TIPAKTHYECKHE HABBIKK pabOThI c(HhOPMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE yueOHbIe 3a/1aHus coJiepxkar rpyobie ommbku. Ha sx3ameHe cTyaeHT
JIEMOHCTPHUPYET 3HAHHE TOJIBKO OCHOBHOT'O MaTepHalia, OTBETHI COJEpKaT HETOYHOCTH, ClIabo
apryMeHTHPOBaHBI, HAPYIIIEHA MOCIIEI0BATEIbHOCTh N3JI0KEHNUS MaTepHrala

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6annoe — TEOPETUUECKOE
colepKaHWe Kypca HE OCBOCHO, HEOOXOIMMBIEe TPAaKTUYECKHE HaBHIKM pPa0OThI HE
chopMUpOBaHbI,  BHINOJHEHHbIE  y4eOHble  3aJaHusi  coJep’kaT TrpyOble  OmIMOKH,
JOTIOJTHUTENIbHAS CaMOCTOSATENbHAs paboTa HaX MaTepualioM Kypca HE TIpUBEAET K
CYIIIECTBEHHOMY ITOBBIIICHUIO KaueCcTBa BBIMTOJHEHHS YUeOHBIX 3aannii. Ha sx3ameHe cTyneHT
JEMOHCTPUPYET HE3HAHWE 3HAUYUTEIHFHOW YacTH MPOTPaMMHOTO MaTepHaia, CYIIeCTBEHHBIE
OMOKM B OTBETax Ha BOIPOCH, HEYMEHHUE OPHUEHTHPOBATHCA B MaTepualie, HE3HaHHE
OCHOBHBIX MTOHATUH TUCIUILIMHBI.

OneHka «3aumenoy - ypOBEHb 3HAHUN CTY/IEHTa COOTBETCTBYET TPEOOBAHUSIM:
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- CTYJACHT IMOKAa3bIBACT IOJHBIC U FHyGOKI/Ie 3HAaHUS OPOrpaMMHOI0 MaTepuraia, JOrH4HO
" apTYMCHTHUPOBAHO OTBCYACT HaA IIOCTaBJICHHBIN BOIIPOC, a TAKIKEC NOMOJHUTCIbHBIC BOIIPOCHI,
MOKa3bIBAET BHICOKUM YPOBEHb TEOPETUUECKUX 3HAHUM.

- CTYIIEHT TOKa3bIBaeT INIyOOKHE 3HAaHWSA MPOrpaMMHOr0 Marepuala, TPaMOTHO €ro
u3Nlaraer, JOCTAaTOYHO IIOJHO OTBEYAaeT Ha IIOCTABJICHHBIM BOMPOC U JIOMOJHUTEIbHBIC
BONPOCHI, yMeno (opMyiaupyeT BbIBOABL. B Toke BpemMs mpU OTBETE JOMYyCKaeT
HCCYIICCTBCHHBIC IOI'PCUTHOCTH.

- CTYACHT IIOKa3bIBACT AOCTATOYHBLIC, HO HC FHyGOKI/Ie 3HAHUA IMPOrpaMMHOI0
Marepuaia; Ipu OTBETE HE JOMYCKaeT TIpyObIX OMMOOK WM MPOTUBOPEYMH, OJHAKO B
(GOpMyITUPOBAaHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIYy aHAIU30M, apryMEHTAaIuel u
BbIBOZaMHU. {7151 OJTy4eHUs! TPaBUIILHOTO OTBETAa TPEOYETCS YTOUHSIOIIUE BOIIPOCHI.

OneHka «He 3aumeno» - CTYICHT MOKa3bIBA€T HEJOCTATOYHBIC 3HAHUS MPOTPaAMMHOIO
MaTepuaia, He CIOCOOCH apryMEHTHPOBAHHO U IOCJENI0BATENIbHO €ro M3jaraTh, JIOMYCKaeTcs
rpyOble OIIMOKM B OTBETaX, HEMPaBWJIBHO OTBEYaeT Ha TIOCTaBJICHHBIH BONPOC WIH

3aTPpYAHACTCA C OTBETOM.

TunoBele 3amaHus, oOecrneunBaIUe (HOPMHUPOBAHWE KOMIICTCHIIMH KOHTPOJIHPYEMBIS
komneteHuu YK-3, OIIK-3 npencrasiensl B Tabnuie 7

Tadauua 7.Pezynomamst 0c6oenus yuebHOU OUCYUNIUHDL, NOOedcaujue nposepke

KOII 1 HAUMECHOBAHUEC

OcHOBHBIE MOKA3aTeJIH

I/IH}mxaTop bl T0CTHXKCHUSA

Bun OLICHOYHOI'0 MaTepuaJia,

KOMIIEeTeHIIM U OLIEHKH Pe3yJIbTATOB KOMIIETeHIM U oGecrneunBaoLIHe
o0yueHuUst (215 NIAHUPOBAHUS dopMupoBaHue KoMmeTe Ml
pe3yJbTaTOB 00yUYeHHUs M0
3J1eMeHTaM 00pa30BaTe/IbHOI
NPOrpamMMsl
COOTBETCTBYHOLIUX OLCHOYHBIX
CpelcTB)
YK-3 3HaTh pa3nu4HbIE HNJI-1_YK-3.1. Crnocoben THIoBkIE OICHOYHBIC
Crocoben MIPUEMBI ¥ CITOCOOBI paboTaTh B KOMaHIIE, MaTepHalIbl sl YCTHOTO
OCYILIECTBIIAITh COLMAITA3AIIIHI MIPOSIBIIATE JINACPCKUEC ompoca (pazden 5.1.1)
COLIMAILHOE JIMYHOCTH U Ka4yecTBa M yMEHHs O1eHOYHbIE MaTepHabl IS
B3aUMOJEICTBUE U | COLMAIILHOTO CaMOCTOSATENIFHON pabOTHI
peanu30BBIBATH B3aMMOJICHCTBYSI. Na-2_YK-3.2. Cnocoben (munosvie 3a0auu pazoen

CBOIO POJTb B
KOMaH/Ie

Ymers cTpouts
JIeTIOBBbIE OTHOIICHUS C
OKPYXAIOIINMHU
JIFOJIBMH, C KOJUIETAMH.

HNmMmerb npakTHYeCKUi
ONBIT Y4acTHs B
KOMaHIHOH padoTe.

OIpEeNEeNsATh CBOIO POJib B
COIMAJIbHOM B3aUMOJIEUCTBUH
1 KOMaHIHOM pabore,
YYUTBIBasE OCOOCHHOCTH
MOBE/ICHUS U UHTEPECHI
JIPYTUX YYaCTHUKOB

5.1.2.)

Tunossie TECTOBBIE 3aJaHUS
(pazden 5.2.2)
OueHoyHble MaTepUaibl AJIs
MPOBEJIEHUS KOJJIOKBUYMa
(pazden 5.2.3)
TumoBsie OIleHOYHEIE

MaTepHAIIBI K IK3aMEHY
(pazoen 5.3.)
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3HaTh MaTeMaTHYECKUI
Marepuail HeoOXOIUMBIN
TS TIeIaroruyecKom

HUa-1_OIIK-3.1.
CrnocoOeH pUMEHSITh
OCHOBHBIC MOHSTHSI, KATCTOPUH

TuroBbie OIEHOYHBIE
MaTepUabl Uik yCTHOTO
ompoca (pazden 5.1.1)

JACATCIBbHOCTHU neaarorukm, rnCuxoJIoruu u

METOAMKHU IpenogaBaHUsA

OHCHO‘IHLIG MaTtepualibl 4
CaMOCTOSITEIbHOM pa6OTLI

YMeTh IPpUMEHATH MaTEeMaTHKI (munogvie 3a0ayu pasoen
MaTeMaTHYECKHE 5.1.2.)
3HAHUS B HNa-2_OIIK-3.2. O1eHOYHBIE MaTEepPHAIBI IS
MeIarOTUIeCKOM CriocobeH ananTupoBaTh U KOHTPOJIBHO paboTHI
JIESITeTTHHOCTH TIPUMEHSTD 3HAHUS (pazden 5.2.1)
OIIK-3 HOJTy4eHHBIE B cepe TunoBble TECTOBBIC 3aJaHUS
Crocoben Baaners METOJIaMH | MaTeMaTHUKH U HHPOPMATHUKU B (pazoen 5.2.2)
MPUMEHEHHUS npodeccroHabHOI OueHOYHbIE MaTepHabl IS
HCIIOJIB30BATh B
. MaTeMaTu4K{ B | JESTEIBHOCTH MIPOBECHUS KOJUIOKBUYMa
HeJaroruyeckon .
MearoruuaecKoi (pazden 5.2.3)
JesATEIEHOCTH
JIeSITEIILHOCTH TurnoBkie OlleHOYHBIE

Hay4HbIE 3HAHHS B
cthepe MaTeMaTHKH
1 THQOPMATHKH

MaTepHasl K 9K3aMeHY
(pazoen 5.3.)

7. Yd4eOHO — MeTOAMYECKOEe oOeclmedeHHe THCIHUILTHHBI
7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKThI

1. I'paxxnanckuii xonexkc P®: [snexkTpoHHbI pecypc]// JlocTynm U3 CHpaBOYHOM CHUCTEMBI
"T"apanT". http://www.garantexpress.ru.
2.Ilpuka3 MuHnucrepcrBa obOpazoBanus U Hayku P® ot 10 suBaps 2018 r. Ne 8 "OO

YTBEPXKICHUH (elepabHOr0 ToCyJapCTBEHHOIO 00pa30BaTeNbHOTO CTaHJapTa BBICIIETO
oOpa3oBaHusi - OakanmaBpuaT 1o HampaieHuto mnoaroroBku 01.03.01 Maremaruka"
(c usmenenusamu u gomnonHeHussiMu ot 08.02.2021r.) Pemakmus ¢ usmenenusimu Ne 1456 ot
26.11.2020.

http://fgosvo.ru/uploadfiles/FGOS %20V 0%?203++/Bak/010301_B_3_15062021.pdf3. 3.
3.®enepanbHblil 3akoH "OO0 obpa3zoBanuu B Poccuiickoit denepanun” ot 29.12.2012 Ne 273-
@3 http://www.consultant.ru/document/cons doc LAW 140174/

7.2.0cHoBHAasi IUTEpaTypAa.

4. AxwmerranueBa B.P. Maremartuka. Jluneiinas anreOpa [DJeKTpoHHBINH pecypc]: yueOHOe
nocobue/ Axwmerranuea B.P., TansyraunoBa JIL.P., TansyraguaoB M.M.— DnekTpoH.
TEKCTOBBbIE JaHHble.— M.: PocCHHCKMI TOCYJapCTBEHHBI YHHUBEPCHUTET IPABOCYIHS,
2017.— 60 c.— Pexum goctyna: http://www.iprbookshop.ru/65863.html.

5. babun, A.W. Jluneitnas anrebpa : yuebnoe mocobue / A.W. babun, A.B. Jlsrunea. —
Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2018. — 116 c. — ISBN 978-5-906969-60-6.
— Texkcer : aneKTpoHHBIH // DAeKTpoHHO-OMbIMoTeuHas cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/105427

6. Manbues, 1. A. Jluneitnas anrebpa : yueOHoe mocoOue s cro / M. A. Manbues. —
Cankr-IlerepOypr : Jlanp, 2021. — 380 c. — ISBN 978-5-8114-6834-8. — TekcT :
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ANEKTpOHHBIH  //  Jlamp @  2neKTpoHHO-OmOnmuoreunass  cucrema. —  URL:
https://e.lanbook.com/book/153646
7. Oxynes, JI. 5. Beicmas anre6pa : yueonuk / JI. S. OxyneB. — 3-e¢ u3z.,crep. — CaHKT-
[TetepOypr : Jlanp, 2021. — 336 c. — ISBN 978-5-8114-0910-5. — TekcT : 371€KTPOHHBIH //
Jlans : anexTpoHHO-OMOMMOTEeyHas cucrema. — URL: https://e.lanbook.com/book/167769
8. ®annees, JI. K. Jleknuu mo anrebpe : yuedHoe nocodue / JI. K. danneeB. — 7-¢ usnm.,
crep. — Cankr-IletepOypr : Jlanb, 2020. — 416 c¢. — ISBN 978-5-8114-4867-8. — Tekcr :
IeKTpOHHBIK  //  Jlamb  :  JNMeKTpoHHO-OuMOmmoreunas  cucrema. —  URL:
https://e.Janbook.com/book/126709

7.3. JlonoJIHUTeIbHAS JIUTepaTypa
9. l'enbpann, .M. Anrebpa : yuedHnoe mocodbue / U.M. T'enbdann, A. lllens. — 2-e uzn,,
uctp. u gorn. — Mocksa : MITHMO, 2009. — 14 ¢. — ISBN 978-5-94057-450-7. — Tekcr :
JJICKTPOHHBIA //  DnekTpoHHO-OMOMMoTeuHas cuctema «Jlaap» : [caiit]. — URL:
https://e.lanbook.com/book/9322
10. Hoeak E.B. Bricmias matematuka. Anredpa [DaeKTpoHHBIH pecypc]: yuebHoe mocobue/

Hogak E.B., Pszanoa T.B., HoBak 1.B.— DnekTpoH. TekcTOBbIE JaHHBIE.— ExaTepuHOypr:
VYpansckuit ¢enepansubiii yauBepcuter, ObC ACB, 2015.— 116 c.— Pexum nocryma:
http://www.iprbookshop.ru/69589.html.— 9BC «IPRbooks»

11. Beiciias matematuka. Tom 1. Jluneiinas anrebpa. BektopHas anreOpa. AHanuTH4ecKas

reoMeTpusi [DaekTpoHHbIA pecypc]|: yueOnuk/ A.Il. I'ocnomapukoB [u Ap.].— DIEKTPOH.
TekcToBble  gaHHble.— CII6.: HauuoHanbHBII MHHEPAIBbHO-CHIPHEBOM  YHUBEPCUTET
«"opublity, 2015.— 105 c.— Pexum nocryna: http://www.iprbookshop.ru/71687.html.

12. KomeeB A.C. Jluneitnas anrebpa [DnekTpoHHbIN pecypc]: yueOHoe nmocodbue/ Komiee

A.C., Mengenesa M.A., HukonoB O.M1.— D5nekTpoH. TekcToBble AaHHbIe.— ExarepuHOypr:
Vpansckuii penepanpubiii yausepcuter, IbC ACB, 2013.— 108 c.— Pexum nocryma:
http://www.iprbookshop.ru/69618.html.— 3BC «IPRbooks»

13. KoueroBa }0.B. AnreOpa. KoneunomepHble mnpocTpaHcTBa. JIMHEWHbIE oOmepaTOphl

[OnexTpoHHbIii pecypc]: kypc nekuuit/ KoueroBa FO.B., Illupmoa E.E.— DOnektpoH.
TekcToBele  gaHHble.—  M.: IIpomereir, 2013.— 80 c— Pexum nocryna:
http://www.iprbookshop.ru/23973.html.— 9BC «IPRbooks»

14. MoposoBa JI.E. Jluneitnas anre6pa. Yacts 2 [DneKTpoHHBIHN pecypc]: yueOHoe mocodue/
MopozoBa JLE., ITlomskoBa O.P.— DOnextpoH. TekcroBele naHHble.— CII6.: CaHkT-

[TeTepOyprckuil rocy1apCTBEHHbIN apXUTEKTypHO-CTpouTenbHbIld yHUBepcuTeT, ObC ACB,
2014.— 108 c.— Pexxum noctymna: http://www.iprbookshop.ru/30007.html

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

16. AnreOpa U aHanUTUYECKas TEOMETPHUS B MpHUMEpax U 3ajavax [DJIEKTPOHHBIH pecypc]:
yuebHoe mocobue/ P.d. AxmepaueB [u ap.].— DIEKTpOH. TEKCTOBbIC HaHHBbIe.— Ka3aHb:
Kazanckuii HallMOHAJIBHBIN HCCIIEAOBATENLCKUN TeXHOJOrnyeckuit ynusepcuret, 2009.—
89c.— Pexxum nmoctyma: http://www.iprbookshop.ru/63676.html.— 3BC «IPRbooks»

17. Boiirenko, T.IO. Beenenue B anreOpy. 3agaun u pemenus : cioapb / T.}O. Boiitenko,
E.H. SIxoBneBa. — 2-e u3n., crep. — Mocksa : ®JIMHTA, 2017. — 148 ¢. — ISBN 978-5-
9765-2986-1. — TekcT : 3MeKTpOHHBINH // DAeKTpOHHO-OMOMMOTEeYHast cuctema «JlaHby :
[caiiT]. — URL: https://e.lanbook.com/book/99126

18. ®annees [I.K. Jlekuun o anredpe. C.-I1.: Jlanp, 2005r.-416¢.
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19. ®annees I.K., Comunckuit M.C. COopHuKk 3amau mo Beiciied anredpe. M.: Hayka.

['maBHas penakius GU3NKO-MaTeMaTHUECKOM auTeparypsl, 1977r.-288c.

7.4.Ilepuoauyeckue U3IaHUsA
20. Bectuuk MI'Y Cepus 1. MaTtemaruka. MexaHuka.
21. U3Bectusa PAH. Cepus matremaTuueckas.

22. Ycnexu MaTeMAaTUYECKUX HayK.

[Ipy wu3y4eHHH JOUCHUIUIMHBI «Ajire6pa» obyuaroniuecs

7.5.AHTEepHET — pecypchbl.

(YnaneHHbIH JOCTYI) K pecypcam:
obwue uHGopmayuonHvle, CNHPaABoUHble U NOUCKOBbLE:

23. CnipaBouHast npaBoBas cuctema «I['apant». URL: http://www.garant.ru.

o0ecredeHsl

JA0CTYIIOM

24. CnpaBouHas npaBoBas cucteMa «Koncynbrantliroc». URL: http://www. consultant.ru
25. bubnuotexaKbI'Y http://lib.kbsu.ru

HepelleHb AKmMYajlbHblX IJIEKMPOHHbBIX um]mpmauuounblx oas oaHHblx,

K Komopubim obecneden oocmyn noavzosamenam KbI'y

Neni/n | HaumenoBanme | Kpatkas Apnpec caiita Ycnorus
3J1eKTPOHHOI0 | XapaKTepUCTHKA JA0CTyIa
pecypca

1. Hayunas Onektp. bubnmoreka http://elibrary.ru [MomHbIit mocTym
3J1eKTPOHHAs HAYYHBIX ITyOJIUKaInH -

O0ul/uoTEKA oxoio 4000

(HOBb PO®U) | unoctpaHHbIX 1 3900
OTEYECTBEHHBIX
HaYYHBIX >KypHAJIOB,
pedepats myOTrKaIHiz
20 TBIC. )XypHAJIOB, a
Takke onucanus 1,5
MJIH. 3apyOEKHBIX U
POCCHUMCKUX
nuccepTanmii; 2800
pocc. KypHAJIOB Ha
0e3BO3ME3JHOI OCHOBE

2. ba3za naHHbIX Harmonanbuas http://elibrary.ru ABTOpPH30BaHHBIN
Science Index MH(POPMAITUOHHO- JIOCTYIL.
(PHUHIL) aHAJIMTHYECKas ITo3Bomsger

cucTeMa, JIOTIONHSTD U
AKKyMYJIAPYIOIIast YTOYHSTh
Ooiee 6 MHJUIMOHOB CBEJICHUSI O
nyOmuKanui myOIMKaLsIX
POCCHICKHX aBTOPOB, a yuyeHbix KBI'Y,
Takxe HHPOpPMAIHIO 00 UMEIOIIUXCS B
WX UUTHUPOBAHUU U3 PHUHI]

6omee 4500 poccmifckux

KYPHAJIOB.

3. IBC 13800 n3nanuii no http://www.studmedlib.ru [Tonnenit noctyn
«KoHcyabTanT | BceM oOsacTaM 3HaHuH, | http://www.medcollegelib.ru | (peructpauus mo
CTYACHT) BKIIIOUYAET OoJee IP-agpecam

yeM 12000 yueOHUKOB 1 KBI'Y)

Y4eOHBIX TOCOOUH ISt
BO u CIIO, 864
HaVMEHOBaHHUU
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JKypHaJIoB U 917
MoHOrpaduil.

4. «Anexrponnas | Komnexuus «Meaununa | http://www.studmedlib.ru [omHsIit qocTym
O0ubIHOTEKA (BO) I'DOTAP-Meana. (perucTpanus 1mo
TEeXHUYECKOro Books in English IP-angpecam
By3a» (QBC (KHUTH Ha aHTJINHACKOM KBI'Y)
«KoHcyabTaHT | SI3BIKE)»

CTYJAEHTA))

5. IBbC «Jlauby» DIEeKTPOHHBIC BEPCUU https://e.lanbook.com/ ITonnsiit gocTyn
KHUT BEAYIIUX (peructpanus no
M3MIATEeNbCTB yueOHO 1 IP-anpecam
HAYYHOU JIUTEpaTyphl (B KBI'Y)
TOM YHCIIE
YHHUBEPCUTETCKUX
U3JIATENILCTB), TaK U
3IIEKTPOHHBIEC BEPCUH
NEPUOTUUECKUX
W3JaHUH 110 Pa3IuYHbIM
001aCTsIM 3HAHUIA.

6. Hanuonansnasa | O0beIMHEHHBII https://H36.pd Hocrym ¢
3J1eKTPOHHAs 3JIEKTPOHHBIN KaTajor AIIEKTPOHHOTO
O0ubaHoTEKA (hOHIIOB POCCUHCKUX YUTATHHOTO 3aJ1a
PI'G OUOIHOTEK, OUOIHOTEKH

coepKaIIHi KbI'Y
4 331 542 31eKTpOHHBIX

JIOKYMEHTOB

00pa3oBaTeIbHOTO U

HAY4YHOT'O XapakTepa Io

Pa3INYHBIM OTPACIISM

3HAHUM

7. IBC 107831 myonukanwmii, B | http://iprbookshop.ru/ [MomHsIit qocTym

«IPRbooks» T.4.: 19071 — yuebHbIx (peructpanus 1mo
u3aHui, 6746 — IP-agpecam
Hay4HbIX u3ganuii, 700 KBI'Y)
KOJneKnui, 343
)kypHana BAK, 2085
ayIMOU3/IaHUN.

8. IBC «lOpaiiT» | DNeKTpOHHBIE BEPCUU https://www.biblio- [MomHsIit qocTyM

aas CITO yueOHOM 1 HayYyHOH online.ru/ (peructpanus 1mo
JINTEPATYPHI IP-anpecam
u3narenscTB «fOpaitt» KBI'Y)
s CIIO u
AIIEKTPOHHBIEC BEPCUH
MEPUOTTUECKUX
W3JaHUH 110 Pa3INnYHbIM
o0JacTsM 3HaHUH.

9. Polpred.com. 0630p CMU Poccum | http://polpred.com Hoctym mo 1P-
Hosoctu. 3apyOexbs. [lonHbIe anpecam KbI'Y
0630p CMU. TEKCTHI + aHATUTHKA U3
Poccus u 600 n3manmii mo 53
3apy0exbe OTpaCIISIM

10. pe3unentckas | boaxee 500 000 http://www.prlib.ru ABTOpPH30BaHHBIN
OondImoTeKa IEKTPOHHBIX JIOCTYT U3
um. b.H. JIOKYMEHTOB TI0 ONOINOTEKH
Enbuuna nucropun OrevecTsa, (aym. Nel15,214)

poccuiickoit
rOCyJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U
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| | mpaBy | |

Kpome TOro, oOydarommecs MOTYT BOCIOJB30BAaThCA  MPOQPECCHOHATBHBIMU
MIOUCKOBBIMU CHCTEMaMH:
26. ITonHoTekcToBas 6a3a nanueix ScienceDirect: URL:http://www.sciencedirect.com.
27. MatemaTtnyeckas nuatepHer-omomoreka URL: https://math.ru/lib/cat/

Jiig 53¢ dhekTUBHOTO YCBOEHUS AUCUMILTUHBL, TOMUMO Y4eOHOT0o MaTepHualia, CTyJAeHTaM
HE00XO0IMMO I10JIb30BAThCS JaHHBIMU BCEMUPHOM ceTu VIHTEepHET, TAKUMU caliTaMu, KakK:

28. MartemaTtuyeckas sHuuknonenus- PlanetMath.Org

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

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

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

7.6. Memoouueckue yKa3zanus no npoeodeHur0 pa3iuiHslX y4eOHblX 3aHamuil u
61006 CAMOCMOAMENbHOU padomul.

VYuebHast paboTa 1Mo AuCHUILTHHE «AJTre0pa» COCTOUT U3 KOHTAKTHOW paboTHI (JISKIUH,
MPAKTUYECKUE 3aHITHS) U CaMOCTOSTENbHOM paboTel. COOTHOLIEHHE JEKUUOHHBIX H
NPaKTUYECKUX 3aHATHH K O0OleMy KOJHMYECTBY YacOB COOTBETCTBYET Y4YEOHOMY IUIaHY
Harnpasienus 01.03.01 — Maremaruka, npoduis «Anredpa, Teopus YHCEN, MaTeMaTHudecKas
JIOTUKa»

JlJ1st MOATOTOBKYU K MPAKTUYECKUM 3aHSATUSM HEOOXOIMMO PacCMOTPETh KOHTPOJbHBIC
BOTIPOCHI, TPH HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHAYeMOH JIMTepaType, 3amucaTh
HEMOHSTHBIE MOMEHTHI B BOIPOCAX I YSICHEHUSI UX Ha MPEACTOSIIEM 3aHATUH.

Memoouueckue pekomenoayuu no u3y4eHu0 OUCYUNIUHbL
«Anzeopa» ona odyuarowuxcsa

[Ipuctynas Kk U3y4eHHUIO AUCUUIUIMHBI, 00ydaromeMycss HE0O0OX0JUMO O3HAKOMUTBHCS C
TEMaTUYECKUM TIAHOM 3aHSITHH, CIIUCKOM PEKOMEHIOBAaHHOW yueOHoM nmuteparypsl. Cienyet
VSICHUTH TOCJIEIOBATEIFHOCTD BBITIOJHEHUS! MHAWBHUIYAbHBIX y4EOHBIX 3a/laHui, 3aHECTH B
CBOIO pabOYyIO TETPaJib TEMBI U CPOKU MPOBEACHUSI ceMUHAPOB. [Ipy M3yuyeHUn AUCITUTITMHBI
oOyJaroruecs: BBIOJHSIOT CIEAYIONINE 3a/laHus: WU3Yy4aloT PEKOMEHJIOBaHHYIO yUeOHYI0 U
HAy4HYIO JUTEPATypy; MUIIYT KOHTPOJIbHBIE paOOTHI; BBHIMOJHSAIOT CAMOCTOSITEIHLHBIE PA0OTHI,
Y4acTBYIOT B BBHINIOJHEHUM TNPAKTHUECKUX 3aJaHUNA. YPOBEHb U TIIyOMHAa YCBOCHHUSA
JTUCHUTIIMHBI 3aBUCSIT OT AKTHBHOM M CHCTEMAaTHYECKON paOOThl Ha JEKIHUSAX, HU3y4EHUS
PEKOMEHIOBAaHHOM JIMTEPATYPbl, BBIIOJIHEHNS KOHTPOJIbHBIX TUCbMEHHBIX 3aJaHUH.

Kypc u3ydaercst Ha jekuusix, ceMUHapax, IpH CaMOCTOSITEIIbHOW W WHANUBUIYaTbHON
pabote oOyuaronuxcs. OOydarolmuiicss s TOJTHOTO OCBOCHMSI MaTephalia JOJDKEH He
MPOITYCKATh 3aHSATHS W aKTUBHO y4acTBOBAaTh B y4eOHOM mpoiiecce. JICKIMu BKIIOYAIOT BCE
TEMbl ¥ OCHOBHBIE BOMPOCHl TEOPUHM M TPAKTHKU. i MakcUMalbHON 3((HEeKTUBHOCTH
M3y4eHUsT HEOOXOJUMO TIOCTOSHHO BECTH KOHCIEKT JICKI[MH, 3HaTh PEKOMEHIYEMYIO
MpEenoiaBaTesieM JINTEPaTypy, MO3BOJSIONIYIO JOMOJIHUTh 3HAHUS U JIy4llle MOJArOTOBUTHCS K
CEMUHAPCKHUM 3aHATHSIM.

B coorBercTBUM ¢ yd4eOHBIM IJIAHOM Ha KXy TeMY BBIACIECHO HEOOXOAUMOE
KOJMYECTBO YaCOB MPAKTHUECKUX 3aHATHNA. OOyJaromnuecs: JOMKHBI PEryaspHO TOTOBUTHCSA K
CEMUHAPCKUM 3aHATHSIM M YYacTBOBaTh B OOCYXICHHH BOIPOCOB. [Ipu MOArOTOBKE K
3aHATUSM ~ CIIEyeT PYKOBOJCTBOBATHCS  KOHCIIEKTOM JIGKIIMA HW  PEKOMEHJIOBAHHOU
autepaTtypoii. TeMaTndyeckuil MiaH AUCHUILIINHBI, Y4eOHO-METOANYECKUE MaTepPHAalIbl, a TaKkKe
CITUCOK PEKOMEHIOBAaHHOM JINTEpATyphl MPUBEICHBI B paboueit mporpaMmme

Memoouueckue pexomenoayuu npu padome HA0 KOHCNEKMOM
60 6pems npoeedeHus 1eKuuu
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B mporecce NEeKIMOHHBIX 3aHATHH 11€JIeCO00pPa3HO KOHCIEKTHPOBATh Y4YCOHBIN
matepuain. JJis 3TOro MCHONB3YIOTCS OOINHME W YTBEPIWBIIUECS B IMPAKTUKE MpaBHia, W
MIPUEMBI KOHCIIEKTUPOBAHUS JIEKLIUMN.

KoncnektupoBanue JEKIHMI BENETCS B CHEUHUAIBHO OTBEAEHHOW I 3TOrO TETPaiu,
KOKJbI JIUCT KOTOPOM JOJDKEH HWMETh IIOJIsl, Ha KOTOPBIX JENAl0TCS IOMETKU U3
PEKOMEHIOBAaHHOM JUTEPATyphl, AOMOIHSIOIINE MAaTepuai MPOCTYIIAHHON JIEKIMH, a TaKXe
MOIYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKECHHH.

[lenecooOpa3Ho 3amuChHIBaTh TEMY M IUIAH JICKIHA, PEKOMEHIYEMYIO JIUTEPATypy K
TeMe. 3alucu pa3/iesoB JEKUHUH JI0JKHBI UMETh 3ar0JIOBKH, 0J13ar0J0BKU, KPACHBIE CTPOKH.
Jns BbIOeneHus: paszienioB, BBIBOJOB, OMPEACICHUM, OCHOBHBIX HJIEH MOXKHO HCIIOJIb30BaTh
L[BETHBIE PYUYKHU U (IIOMACTEPHI.

Ha3BanHble B JI€KIIMM CCHUIKM Ha MEPBOMCTOYHUKHM HAJ0 MOMETUTH Ha IMOJSIX, YTOOBI
IIPU CaMOCTOSITENIbHON paboTe HalTH M BIHCATh UX. B KOHCIIEKTE JOCIOBHO 3alKCHIBAIOTCS
onpezaeneHus nousatuid. OcranbHOE JOKHO OBITh 3aITMCAHO CBOMMH CJIOBAMHU.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKmMuYeCKUM 3aHAMUAM

[IpakTuueckue (CeMUHApCKUE) 3aHATHS — COCTaBHas 4YacTb Y4YeOHOIo IIpoliecca,
rpynnoBast ¢opMa 3aHATHA NpPU aKTUBHOM Y4YacTUU CTyAeHTOB. llpakTuueckue 3aHATHS
CIOCOOCTBYIOT YIUIYyOJIEHHOMY H3YYEHHIO HauOoJiee CIOXKHBIX MPOOJIEM HAayKH M CIIyXKar
OCHOBHO# ()OpMOIi MO/IBEICHUSI UTOT'OB CAMOCTOSITEIbHON PabOThI 00yYarOIIHXCA.

[enpro MpakTUUECKUX 3aHITHI SBISIETCS YIIIYOJICHHE W 3aKPEIUICHHE TEOPETUUYECKUX
3HAHUU, TONYYEHHBIX 00YUYaIOIUMUCS Ha JEKIUAX U B MPOLIECCE CAMOCTOSITENILHOTO U3YyUeHUs
yueOHOro Martepuana, a, CIeAOBaTelIbHO, (OPMUPOBAHHE Y HHUX OINPEICICHHBIX YMEHUU W
HaBBIKOB.

B xome moAaroTtoBku K CEMHHApCKOMY 3aHATHIO HEOOXOIMMO MPOYUTATh KOHCIIEKT
JEKLIHMH, U3YyYUTh OCHOBHYIO JIUTEPATypPy, O3HAKOMUTHCS C JOMOJHUTEIBHOM JMTEpaTypoi,
BBITIOJIHUTh TMPAKTHYECKUE 3ananus. [lpu 3TOM ydecThb peKOMEHJAlMH TMpPEernojaBareis u
TpeOoBaHusi mnporpammbl. JlopabaThiBaTh CBOM KOHCHEKT JIEKIIMU, Jenas B HEM
COOTBETCTBYIOIINE 3aMUCH U3 JIUTEPATYPHI.

KenaTenbHO TmNpU MOATOTOBKE K NPAKTUYECKUM 3aHATHUAM 1O JUCHUILIIMHE
OJIHOBPEMEHHO HCITOJIb30BaTh HECKOJIbKO HCTOYHUKOB, PACKPHIBAIOIINX 3a/IaHHBIC BOITPOCHI.

Memoouueckue pekomenoayuu NO OPZAHUZAYUU CAMOCHOAMENbHOU PadOmbl

CamocrosrenbHass paboTa O0Yy4aroLMXCs - CIOCOO AKTHBHOTO, L€JIEHANpPaBIEHHOTO
IpUOOpPETEHUs] CTYJEHTOM HOBBIX JUIsl HEro 3HAHUN M yMEHUH 0e3 HEernocpeCTBEHHOIO
y4acTHs B 3TOM IHpoliecca npenojasareneid. IloBblIeHHe poIM CaMOCTOSTEIbHOM pabOThI
o0yJaromuxcs Mpu NPOBEACHUN Pa3IMUHBIX BUAOB yU€OHBIX 3aHATHI NPEANONaraeT:

—  ONTUMM3AIMIO METOJOB 00y4eHUs, BHEAPEHUE B YUeOHBIH MpPOIECC HOBBIX TEXHOJIOTHIl
0o0y4yeHMsl, TOBBIMAIOMIUX TPOU3BOAUTENBHOCTh TpyJda IMpernoaaBarens, aKTUBHOE
UCIOJIb30BaHNE HH(MOPMALMOHHBIX TEXHOJIOTUH, MO3BOJIAIOMIKX oOydaromemycs B
y100HOE JJIs1 HEeTOo BpeMsl OCBauBaTh y4eOHBI MaTepHal;

—  BHEJIpEHHE KOMITbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpIIEHCTBOBaHHE METOIMKU IPOBEIEHUS MPAKTUK U HAay4YHO-UCCIIEN0BATEIbCKOM
paboThl OOyyarommxcs, MOCKOJbKY HMMEHHO 3TH BUIbl y4eOHOHl paboOThl B NEPBYIO
ouepeib FOTOBIT 00YUYAIOIIMXCS K CaMOCTOSITEIbHOMY BBIIOJIHEHUIO MPO(hecCHOHAIBHBIX
3ajad.

CamocrosarenbHass paboTa NPUBOAUT CTYAEHTa K TIIOJYYEHHUIO HOBOTO 3HAHMS,
VIOOPSAOYEHUIO U YIIYOJIGHHWI0O  UMEIOUIMXCS  3HaHuM, (QopmupoBaHHIO y  HEro
npodecCHOHATIBHBIX HaBBIKOB M yMeHHH. CaMocTosATebHAs padoTa BHIMOIHSACT P (PyHKIIHIA:
pa3BUBAIOIYI0, HH(GOPMAIMOHHO-00YUAIOLyI0, OPHUEHTHPYIOIIYI0 W CTUMYJIUPYIOLIYIO,
BOCIIHMTHIBAIOIIYIO, HCCIIE0BATENBCKYIO.

CryneHTaM peKOMEHyeTCsl ¢ CaMOro Haudajla OCBOEHHs Kypca paboTaThk ¢ JIUTepaTypoi
U TpeylaraéMbIMU 33/IaHUsIMU B (JOpME MOATOTOBKM K OYEPEAHOMY AyAUTOPHOMY 3aHATHIO.
[Ipu ocBOoeHMHM Kypca CTYIEHT MOXKET IO0Jh30BaThCsl OMOIMOTEKON By3a, KOTOpas B TMOJHOU
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Mepe oOecrieueHa COOTBETCTBYIOIIEH mnuTeparypoil. CamoctosTenbHas paboTa CTYACHTOB
IPeyCMOTPEHA YU€OHBIM IUIAHOM U BBITIOJIHAETCS B 00s3aTeILHOM Mopsiake. [ ycnemHoro
CaMOCTOSITENILHOTO M3Y4YEHHUs] Marepualia MCIOJIb3YIOTCS DAa3JIMYHble CpeACTBa OOYy4eHHs,
Cpear KOTOPBIX 0C000€ MECTO 3aHMMAIOT MH()OPMAIIMOHHBIE TEXHOJOTHH PAa3HOTO YPOBHS H
HAIPaBIEHHOCTHU: JICKTPOHHBIE Y4EOHUKH U KYpPChI JIEKIUH, 6a3bl TECTOBBIX 3aJlaHUI U 3aj]1a4.
Jis  ycrienmHOM oOpraHu3alil  CaMOCTOSITEIbHOH paboThl BCE AaKTHBHEE IPUMEHSIOTCS
pa3zHooOpa3Hble oOpa3oBaTeNbHbIE pecypchl B ceTu HHTepHET: CUCTeMBbl TECTHpPOBAHUS,
BUPTYyalbHbIE JIEKLMH, IIPA OSTOM IIOJb30BATENII0 JOCTaTOYHO HMETh KOMIIBIOTEp H
noaktoueHue Kk UurepHer.

Bosbioe BociuraTensHOE U 00pa3oBaTebHOE 3HAUEHUE B CAMOCTOSATEIIBHOM Y4eOHOM
TpyJe CTyJIEHTa HMeeT CaMOKOHTpOJib. CaMOKOHTPOJb BO30YKIAaeT W MOJAEPKUBACT
BHUMaHUE M MHTEPEC, NOBBILIAET AKTUBHOCTh MAaMSITH WU MBILUIEHUS, MO3BOJSET CTYIEHTY
CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTh JOIYIIEHHbIE OMMUOKA M HEAOCTaTKH, OOBbEKTHBHO
ONPEAEIUTh YPOBEHb CBOMX 3HAHWM, MpakTudeckux ymeHuil. CamMoe IOCTYIHOE M NPOCTOE
CPEICTBO CAMOKOHTPOJIS ¢ MPUMEHEHHEM HMH(OPMalMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH
- 3TO pAd TECTOB «on-liney», KOTOphIE MO3BOJISIOT ONPEACTUTH CBOW YpPOBEHb BIaJCHHUS
OpEeIMETHbIM MaTepHalioM, BBIABHUTh CBOM OMIMOKM M TOJYYUTh PEKOMEHIAIMH IO
CaMOCOBEPIIECHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no padome ¢ rumepamypoii

Bcro nutepatypy MOXKHO pa3ienuTh Ha Y4eOHUKH U yueOHbIe MOCcoOus, OpUTHHAIbHbBIE
Hay4YHbIE MOHOTpaduyecKre UCTOYHUKHU, HAyYHbIE MyOIMKAUU B TIEpUOUECcKOl eyatu. U3
HUX MOXHO BBIJICIUTh JIUTEPATypy OCHOBHYIO, JOIOJHUTENBHYIO W IJIUTEpaTypy AJs
yrayOJIeHHOTr0 U3Y4eHUs JUCIIUILINHBL.

W3ydyenue AUCUUIIIMHBI CEAyeT HAaYMHATh C Y4eOHHKa, MOCKOJBbKY YU4EOHHK — 3TO
KHWUra, B KOTOPOH H3JI0)KEHbl OCHOBBI HAY4YHBIX 3HAHUU 110 ONPEIECIIEHHOMY IpPEIAMETY B
COOTBETCTBUHU C LIETSAMU U 33/1a4aMH 00y4eHHs], yCTAaHOBIEHHBIMU TPOTPAMMOIA.

IIpu pabote ¢ nuTepaTypoil HEOOXOAMMO YUUTHIBaTh, UTO UMEIOTCS Pa3IMUHbIE BHJIbI
YTEHUS, U KaXJIbI U3 HUX MCIIOJIb3YeTCs Ha ONMpeAETICHHbIX ATarax OCBOSHHs MaTepHaa.

IIpeosapumenbHoe YTEHNE HAIIPABJIEHO Ha BBIABJICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TIOMCK MX 3HA4YeHUs B CIPaBOYHOM JuTepaType. B dacTHOCTH, NMpH YTEHHU YKa3aHHOM
JIUTEpPaTypbl HEOOXOIMMO NMOAPOOHENUIITIM 00pa30M aHATM3UPOBATH MTOHATHS.

Cke03H0€ umeHue TIpe/iNoNIaraeT NPoYTEeHNEe MaTepHraia oT Hadyaja 10 koHua. CKBo3HOe
YTEHHE JIUTEPaTyphbl U3 MPUBEJECHHOTO CIHUCKA JAeT BO3MOXHOCTb CTYIEHTY c(HOpMHUpOBAThH
CBO/JI OCHOBHBIX MOHATHH U3 U3yyaeMoil 06J1acTi U CBOOOHO BIIAJIETh UMH.

Buibopounoe — Ha060pOT, UMEET 1IEJIbIO IOUCK M 0TOOp MaTepuaina. B pamkax qaHHOrO
Kypca BBIOODOYHOE YTEHHE, KaK CII0COO OCBOEHMsI COJEpXKaHMS Kypca, JOJDKHO
MCIIOJIb30BATHCS IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM 110 COOTBETCTBYIOIIUM Pa3/ieIaM.

Ananumuueckoe umeHue — 3TO KPUTHYECKUH pPa300p TEKCTa € IMOCIEAYIOIIUM €ro
KOHCIIEKTUPOBAHUEM.

Lenbto uzyuaroweco ureHus sBiseTcs IyOOKOe U BCECTOPOHHEE MOHMMaHUE y4eOHOM
uH(pOpMaLIUH.

[ToaroToBka K SK3aMeHy JOJDKHA MPOBOAMTHCS HAa OCHOBE JIGKIIMOHHOTO MaTepuaa,
MaTepuaia IpaKTHUECKUX 3aHITUH ¢ 00s3aTeIbHbIM O0OpalieHHeM K OCHOBHBIM Y4eOHHKaM IO
Kypcy. OTO TO3BOJHMT HCKIIOUUTh OIIMOKM B IOHMMAHUM MaTepHana, OOJErduT ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTepHUal MHOTOYUCIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 n0O20MOGKU K IK3AMEHY
Dk3aMeH B 3-M ceMecTpe sBiseTcss (GOpMOIl UTOTOBOTO KOHTPOJS 3HAHUM M yMEHHA
00ydJaronuxcst Mo JaHHOW MHUCIUIUIMHE, TTOJYYCHHBIX Ha JIEKIHSIX, TPAKTUYECKUX 3aHITHIX U
B IPOIIECCE CaMOCTOSTENbHON paboThl. OCHOBOW ISl ONPEAETICHUS OLIEHKHU CIY)KUT YPOBEHD
YCBOCHUSI OOYYAIOIIMMUCS MaTepuajia, MPeIyCMOTPEHHOTO JaHHOW pabodeil mporpammoil.
K sKk3ameHy momyckaroTcsi CTyJAeHThl, HaOpaBmue 36 u Goyiee OAJUIOB MO UTOTaM TEKYIIETO U
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MIPOMEKYTOUYHOTO KOHTpoJIsA. Ha sk3aMene cTyneHT MoxeT Habpath oT 15 10 30 6amos.

B mepuox moArotoBkM K 3K3aMeHY oOyuaromuecs BHOBBH oOOpamaiorcs K ydeOHO-
METOANYECKOMY MaTepualy U 3aKPEIUISIIOT TPOMEKYTOUHBIE 3HAHHUS.

[Tpu moAroTOBKE K K3aMEHY 00y4aromuMCs 11e1eco00pa3Ho UCIOIb30BATh MaTePHAIIbI
JeKIUH, y4eOHO-METOJUYECKHEe KOMIUIEKCH, OCHOBHYIO M JOIOJHHUTEIbHYIO JIUTEPaTypy.
Ha »k3aMeH BBIHOCHTCS Marepuan B 0ObeMe, MPEeayCMOTPEHHOM paboueil mporpammoii
yueOHOM TUCIUIUIMHBL 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / yCTHOU (hopme.

[Tpu mpoBeneHnyn 3K3aMeHa B MUCbMEHHOU (yCTHOH) hopme, BeAymuii nmpenoaaBareib
COCTaBJISIeT SK3aMEHAIIMOHHbIE OMJIEThI, KOTOPhIE BKIIIOYAIOT B Ce0s: TEOPETHUUECKHUE BOIPOCHI
U 3amaud. QOpMyNIHPOBKA TEOPETHUECKUX 3aJaHU COBMAZaeT ¢ (pOpPMYIMPOBKON IMEpeUHS
9K3aMEHAIIMOHHBIX  BOIIPOCOB, JOBEIEHHBIX JIO CBElIEHUs OOydyaloluuxcs HaKaHyHe
sK3aMeHalnoHHoW ceccur. CojepikaHue BOMPOCOB OJIHOTO OMJIETa OTHOCHTCS K Pa3IMYHBIM
paszzesiaM IporpaMMel ¢ TeM, YTOObI 0oJiee MOJTHO OXBATUTH MaTepuai y4eOHOM TUCIUIIINHEI.

Ha nmoaroroBky oTBeTa Ha Omier Ha sk3ameHe oTBonauTcs 40 munyt. [Ipu npoBeneHnn
MIMCEMEHHOTO 3K3aMeHa Ha paboTy OTBOIUTECS 60 MUHYT.

Pezyrnbrar ycTHOrO (MMCbMEHHOTO) 3K3aMeHa BHIPKACTCS OLICHKAMHU:

Ouenxka «omauunon— om 91 0o 100 6annoe — TEOPETUUECKOE COMCPMKAHUE Kypca OCBOCHO
TMIOJTHOCTBIO, O3 MPo0OerioB, HEOOXOAMMBIE TIPAKTHMYECKHE HABBIKU PAbOThI C OCBOSHHBIM MAaTEpHaioM
chopmupoBanbl. Bee mpemycMoTpeHHbIE TporpaMMoii o0ydeHust yueOHbIe 3amaHus BHIIONMHEHbL Ha
9K3aMEHE CTYJICHT JIEMOHCTPHPYET ITyOOKHE 3HAHMSI TIPETyCMOTPEHHOTO IIPOrpaMMOid Mareprana, yMeeT
YETKO U JIOTHYECKH I10CIIE/IOBATEILHO OTBEYATh HA IIOCTABJICHHbIE BOIIPOCHL.

Ouenxa «xopowon — om 81 0o 90 6annoe — TEOPETMUYECKOE CONEPKAHUE KYpCa OCBOCHO,
HEOOXOJMMBIC TIPAKTHYCCKUE HABBIKM PAa0OTHI C(HOPMHUPOBAHEI, BBIIOJHCHHBIC YUCOHBIC 3a/IaHFs
coliepkaT HE3HAUMTelNbHble OHMMOKM. Ha 5SK3amMeHe CTyleHT JeMOHCTpUPYeT 3HAHUSI OCHOBHOTO
(mporpamMMHOI0) MaTepuaa, IOIycKaeT HETOUHOCTH IIPH OTBETE HA MIOCTABJIEHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOpEeTUUECKOE COJIEPKAHUE
Kypca OCBOEHO HE€ MOJHOCThIO0, HEOOXOAMMbIE MPAKTUYECKUE HABBIKU Pa0OTHI CPOPMHUPOBAHBI
YaCTUYHO, BBITIOTHEHHBIE YUeOHBIC 3aaHMsI COJEpKaT IrpyoObie ommOKu. Ha sk3amene cTyaeHt
JEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOIO MaTepuaja, OTBEThl COJIEpKaT HETOYHOCTH,
HapyIlIeHa MOCIe0BaTEeILHOCTh U3TI0KEHUS MaTepuaa

Ouyenka «Heyooenemeopumenvno» — om 36 0o 60 6annoe — TEOPETUUECKOE
cCollep’)kaHHWE Kypca HE OCBOEHO, HEOOXOJUMbIe TMPAKTUYECKWE HAaBBIKM pPAaOOTHl HE
chopMUpOBaHbI,  BHINOJHEHHbIE  Yy4eOHble  3aJaHusi  coJepXkaT TIpyOble  OmIMOKH,
JOTIONTHUTEIbHAS caMocCTosiTeNlbHAs paboTa Haa MarepHaloM Kypca He TMpHBEAET K
CYILIIECTBEHHOMY MOBBIIIEHUIO KaUE€CTBA BBIIIOJHEHUS yueOHbIX 3a1aHuil. Ha sk3ameHe cTyaeHt
JEMOHCTPHUPYET HE3HaHWE 3HAYUTENbHOM YacTH MPOrpaMMHOTO MaTepuala, CYIIeCTBEHHBIE
OIIMOKM B OTBETaX Ha BONPOCHl, HEYMEHUE OPHEHTHPOBAThCS B Marepuale, HE3HaHHE
OCHOBHBIX MTOHITHIA JUCIUTLTAHBI

Memoouueckue pekomenoayuu 011 HANUCAHUA KYPCOBOU padomul

Kypcosaa paboma. CMbicn HamMcaHUS KypcOBOl pabOThl COCTOMT B NPHOOPETEHUHU
CTYZCHTOM HAaBBIKOB CaMOCTOSATEIBHOTO pEIICHUS MPAKTUYECKUX MpoOJIeM C HaydHbIX
NO3ULIMKA M THCBMEHHOTO W3JIOKEHHMS TOJTYYEHHBIX pEe3ylbTaTOB IO BBHIOpAHHOH Teme
(TeopeTrueckast 4acTh, (GOPMUPOBAHKE U 3aKpPEIUICHHE CUCTEMbI 3HAHWW, YMEHUI M HAaBHIKOB
10 JJAHHOW TEME, CAMOCTOSTEIILHOTO TIPOBEICHUS PA3IMYHBIX ATAIIOB HCCIICIOBAHUS).

[opsimok MOATOTOBKH KYpCOBOM paOOTHI COACPIKUT CIICAYIOIINE ITAITBI:

— BBIOOp TEMBI U COTIIACOBAHHE €€ C HAYYHBIM PYKOBOIAHUTEIICM;
— ¢opmMHpOBaHUE CTPYKTYPHI KYpCOBOH pabOTHI;
— cbop marepuaiia u ero o0padoTKa;

— Toa0op NIUTEpaTyphl O TEME, MOATOTOBKA OMOIHOrpaduu U3y4aeMoro BOIpoca;
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— (¢opMHpOBaHNE OCHOBHBIX TEOPETUUECKUX MOJIOKEHU, BBIBOJIOB M PEKOMEH 1AITHii;
— TOATOTOBKa M 0(hOpMIIEHHE KYPCOBOW PabOTHI;

— cJla4ya NOArOTOBJIEHHOM KypcOBOW paOOThl HAYYHOMY PYKOBOJUTEIIO;

— 710paboTKa TeKCTa 0 3aMeYaHHsIM HayYHOI'O PYKOBOJHUTEIS.

IIpy BBINOJHEHHMH KypcOBOH pabOThl CTYIEHTY HEOOXOIUMO CHCTEMATUYECKU
KOHCYJIbTUPOBAaThCA C HAay4YHbIM PYKOBOAMTENEM I10 BOIPOCAM HamUCaHUs paboThl (IU1aH
paboThl, METOJMKA HAITMCAHUS, AHAJIU3 ITOYYEHHBIX PE3YJIbTATOB).

KypcoBas paboTa 10/Ha COCTOATH U3 CIAEAYIOUINX YacTEH:

— TUTYJbHBIH JIUCT,

— cojepaHue (oriaBicHuUE),

— BBEJCHHE,

— OCHOBHOM TEKCT (pa30UTHIi HA MYHKTHI U MOITYHKTHI),
—  3aKJIIOYEHHE,

— CHHCOK HCIIOJIb30BAHHBIX HCTOYHUKOB U JINTEPATYPHI,
—  NPWIOKEHHUSL.

Tumynsnotit aucm. TUTYIBHBIN JUCT SIBIISIETCS IEPBON CTpaHMIIEW KypcOBOM pabOThI U
BBITIOJIHSETCS CTPOTO 10 00pa3ily, MpUBEIEHHOMY Ha Kadeape.

Cooepocanue (o2naenenue). Copepxxanue (OrJaBICHHE) OTPAKAET CTPYKTYPY
KypcoBOH paboThl M MOMEIIAETCs Mocie TUTYIbHOro Jiucta. OriaBieHue BKIKOYAeT B ceOs:
CIMCOK IPUHATBIX COKPALICHUI; BBEJICHNE; HAUMEHOBAHUS BCEX IJIaB, IYHKTOB U MOJIIYHKTOB;
3aKJIIOYEHUE; CIIMCOK UCIOIb30BAHHBIX HCTOYHUKOB U JIUTEPATYPBI; IPUIIOKEHUS C YKa3aHUEM
HOMEPOB CTpaHMIl, C KOTOpPBIX OHM HauyuHaroTcs. Hymepauus crtpanul, odopmisercs
apabckumu nudppamu. HanMeHoBaHHMS TIJlaB HE JOJDKHBI IOBTOPSATh HAa3BaHHE KypCOBOM
paboTHl, a 3ar0J0BKU MYHKTOB — Ha3BaHUS IJ1aB.

Beeoenue. KypcoBasi paboTra HauMHaeTCsl ¢ BBeJEeHUS. BO BBEJACHHUU aBTOp JIOJDKEH
M0Ka3aTh aKTyaJlbHOCTh M30paHHOM NpOOJIEMBbl, CTENEHb €€ pa3padOTaHHOCTH B JIMTEPATYpE,
HOBM3HY TE€MBI, CBA3b JAHHOTO WCCIIEOBAaHHUS C JPYTMMH Hay4YHO-HCCIIEA0BATENbCKUMHU
pabotamu. 31ech (GOpPMYTUPYIOTCS LeNb U 3aJaud HCCIEIOBaHMS, YKa3bIBAIOTCS OOBEKT,
IpeaMeT, METOJIMKA U METOJI0JIOTHS UCCIIEJOBaHUS, 0OOCHOBBIBAETCS CTPYKTypa paboThI.

Ocnoenaa uacms. B OCHOBHOI 4YacTHM aBTOpP PACKPBIBAET COACPKAHUE KypCOBOU
paboTbl. OCHOBHAS YacCTh OTPAXKAET UTOTU TEOPETHUUYECKON U MPAKTHUECKOW paboThl CTY/ECHTA,
IPOBEJCHHOW 10 M30paHHOW TeMe, COAEPKHUT pe3yibTaTbl MCCIEAOBAHUS, BBIBOJIBI H
KOHKpETHbIE TpeUIoKeHHus 1o mnpobieme. OCHOBHas 4acThb KypCOBOW pPaOOTHI JNEIUTCS Ha
rnaBpl. [J1aBbI OCHOBHOM 4YacTW MOTYT JAEJINTHCS HAa MYHKTHI W MOAIYHKTBI. KaKIbIil MyHKT
JIOJIKEH CO/Iep KaTh 3aKOHUYEHHYIO0 HH(OpMaIIHIO.

3akniouenue. B 3aKI0UEHUHN aBTOP MOJABOJUT UTOTU MCCIEAOBAHUSA B COOTBETCTBHUHM C
ONpeNielIeHHBIMA BO BBEJCHMM 3a/ladaMU  KypCOBOW paboThl, JelaeT TeOopeTHYECKHUe
000011eHus1, GOPMYTUPYET BBIBOJBI M MPAKTHUECKUE PEKOMEHIALINH.

Cnucok ucnonb306aHHbIX UCMOYHUKOE U Aumepamypbl. CIIMCOK JOJKEH CONEPKaTh
nepeyeHb UCTOYHUKOB U JIUTEPATyphl, UCIOIb30BAaHHBIX MPHU BHIMOJIHEHUH KYPCOBOI pabOTHI.
O6pazerr  oopMieHUsT  CHOUCKA  HWCIIOJNB30BAHHBIX  HCTOYHHKOB W TMPUMEPHI
O6ubauorpaduueckoro onucaHus NpuBeneHs! B http://www.ipr-ras.ru/gost-2008-references.pdf.

Ipunoscenua. Ilpunoxenne opopMIISIIOT KaK MPOJODKEHUE KypcoBOil paboThl Ha ee
MOCJIEYIOIMX CTPAHMIIAX M PACIONaraloT B MOPSAKE IMOSBICHUS CChIIOK HAa HUX B TEKCTE
paboThl. B mpuiioskeHUs: peKOMEHAyeTCsl BKII0YaTh MaTepUalIbl, CBSI3aHHBIC C BBITOJHECHHEM
KypCOBO# pabOThl, KOTOPBIE [0 KAKUM-THOO0 MPUYMHAM HE MOTYT OBITh BKJIIOUEHBI B OCHOBHYIO
qacTh uccaenoBanud. [1o conepkaHUIO MPUIIOKEHUS Pa3HOOOPA3HBL. DTO MOTYT OBITh KOIHH
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MOJJIMHHBIX JTOKYMEHTOB, BBIACPKKH M3 OTYETHBIX MAaTEpHaliOB, MPOTOKOJIOB, OTAENbHbIE
MOJIOKEHUS W3 MHCTPYKIHMHA W TPaBUII, paHee HE ONMyOJMKOBAaHHBIC TEKCTHI, mepemucka. [1o
dbopMe OHM MOTYT MPEACTABIATH COOOH TeKcT, TaOmuiel, Tpaduku, cxembl. Kaxmoe
NPWIOKEHUE, KAaK MpaBUJI0, MMEET CaMOCTOSATEIbHOE 3HAUYE€HHUE, IOATOMY OHO JIOJHKHO
HAUMHATBCA C HOBOM CTpaHMIlbl, HMETb TEMATHYECKUW 3arojloBOK, Hare4aTaHHBIH
MPONMUCHBIMA OykBamH. B TpaBOM BepXHEM yrily HaJ 3arojIOBKOM IPOMHCHBIMU OyKBaMU
JOJKHO OBITH HAIE4aTaHO CJIOBO «IIpWIIOKEHHe». Eciau mpusoxeHuil B KypcoBoil paboTte
0ojee 0HOTO, UX CIENyeT MPOHYMEpoBaTh apabckumu Iudppamu (6e3 3naka No), HampuMmep:
Ipunooicenue 1, Ilpunosicenue 2 w T. n. PUCyHKH, TaOMMIBI U CXEMBbI, IOMEIIAEMbIC B
MPWIOKEHUH, HYMEPYIOT apaOCKkuMu IUpaMu B MpeIeax KaxI0Tro MPUIOKEHUS, HAPUMED:
«Puc. 1.1» (mepBBIi pHCYHOK mepBoro mpwioxeHus); «Tabmuma 1.2» (BTopas Ttabimima
MIEPBOrO MPHIIOKEHUsT). MakcuManpHash cyMMa OalllIoB MO KypCOBOW pa0OTe yCTaHOBJICHA B
100 Gamnos.

Ouyenka Kypcogoit pabomot «omauuno» — (om 91 oo 100 6annos) — xypcosas pabota

OyZeT OlleHEeHa MeJaroroM Ha «OTJIMYHO», €CIM BO BBEAECHUU IPHUBOAMUTCS OOOCHOBAHHE
BbIOOpa KOHKPETHOM TEMBbI, IIOJIHOCTBIO PAaCKpPhITa aKTyaJbHOCTh €€ B HAYy4YHOM OTpaciiu, 4ETKO
OTIpeNieNIeHbl TPAaMOTHO TIOCTaBJICHBI 3a/Ja4d M Leldb KypcoBOd paboTsl. OCHOBHAas 4acTh
paboTBl IEMOHCTPUPYET OOJBIIOE KOJWYECTBO IPOYUTAHHBIX aBTOPOM paboT. B  Helt
COJIEp’KaTCsl OCHOBHbIE TEPMMHBI, U OHHM aJI€KBATHO MCIIOJIb30BaHbl. KpUTHUECKH MPOYUTAHBI
UCTOYHUKU: BCS HeoOXoaumas uHGpOpManus NpPOAHATM3HPOBAHA, BBIWICHEHA, JIOTHMYECKH
CTpyKTypupoBaHa. IIpucyTcTBYIOT BBIBOABI M TIpaMOTHBIE 0000mIeHMs. B 3akimroueHuu
C/IeJaHbl JOTMYHbIE BBIBOJIbI, @ COOCTBEHHOE OTHOIIEHUE BBIPAXKEHO YETKO. ABTOpP KypCOBOH
paboThl I'PaMOTHO JAEMOHCTPUPYET OCO3HAHHWE BO3MOXKHOCTU TNPUMEHEHHUS MCCIETyeMBbIX
TEOPHii, METOI0B Ha IpakTuKe. [IpuiioskeHue ColepKUT LUTAThl U TaOIULbl, WLIFOCTPAUU U
quarpamMmbl:  Bce HeoOxonumble Matepuansl. KypcoBas pabora HamucaHa B CTUIIE
aKaJeMHYECKOro MHchbMa (MCIONb30BaH HAy4YHBIM CTUJIb H3JIOKEHUS Marepuaia). ABTOp
aJIeKBaTHO MPUMEHSI TEPMUHOJIOTHIO, TPaBUIbHO odopmui ccblUiku. OdopmieHrne padboThl
cootBercTBYeT TpeboBanusiM ['OCT, Oubnuorpadusi, npuaoxkeHuss oQpopMIIeHbl Ha OTIIMYHOM
ypoBHe. O0BEM palboThl 3akmtouaercs B npeaenax ot 20 1o 30 crpanuu.

Ouenka KypcoBoii pa6oThl «xopowmo» — om 81 0o 90 6annoe — xypcoBas pabora Ha
«XOpOLIO» BO BBEJEHUU COAEPKUT HEKOTOPYI HEUYETKOCTh (HOpMYIHUpPOBOK. B oCHOBHOI €&
4acTH HE BCErjJa NPOBOJUTCA KPUTHUYECKUM aHAIM3, OTCYTCTBYET aBTOPCKOE OTHOILIEHHUE K
W3Y4EHHOMY MaTepuany. B 3akiroueHne HEaJeKBaTHO HCIIOJIB30BAHA TEPMUHOJIOTHSA,
HAOJII0/IAI0TC HE3HAUMTEIbHbIE OLIMOKM B CTWJIE, MHOTME LIMTaThl I'PaMOTHO O(OPMIIECHBI.
Jlony1ieHbl He3HAUNTENbHBIE HETOYHOCTH B 0popmiieHuu Oubnuorpaduu, NpuaoKeHH.

Ouyenka Kypcoeoii pabomul «yooenemeopumenvno» —om 61 oo 80 d6annoe — xypcopas
paboTa Ha «yIOBJIETBOPUTEIBHO» BO BBEIACHHM COACPKHUT JUIIb IMONBITKY OOOCHOBAaHHUS
BbIOOpa TEMBl U aKTYaJdbHOCTH, OTCYTCTBYIOT 4€TkHe (HopMyaupoBKu. PacmibiByaro
onpezeneHsl 3anaud U nend. OCHOBHOE COAEpKAHME - IEpEcKa3 4Yy)KMX HACH, HapylleHa
JIOTHKa M3JI0KEHHsI, aBTOP MOMNBITAICA CPOPMYJIMPOBaTH BBIBOABL. B 3akimioueHHM aBTOp
HOMBITAJICA CleNaTh O000O0IIEHHs, COOCTBEHHOTO OTHOLIEHHA K paboTe NpaKTUYEeCKU He
nposiBUI. B mIpuiiokeHUu AONyHIEHO HECKONbKO TIpyOblx ommbok. He BeigepkaH CTHIb
TpeOyeMoro akajeMH4ecKOro MUchbMa IO MPOEKTY B LIEJIOM, YAaCTO HEBEPHO YMOTPEOIISIOTCS
Hay4yHbI€ TEPMUHBI, CCHUIKH 0()OpMIIEHBI HErPAaMOTHO, Ha0JII01aeTCs TUIaruar.

Ouyenka Kypcoeoii pabomul «Heyooenemeopumenvuo» — om 36 oo 60 6annoe — npun
OLICHUBAHUM TAaKOM KypcOBOW paboTHI, €e HEeJAOCTaTKU BHUIHBI cpa3y. KypcoBas pabora Ha
«HEYJIOBJIETBOPUTEIHHO» BO BBEICHUHM HE COICPKHUT OOOCHOBAHUS TEMbI, HET aKTyalU3alluH
tembl. He 0003Ha4YeHb! U 11e7H, 3a1a4u npoekta. CKyrnoe 0CHOBHOE COZIepKaHUE yKa3bIBaeT Ha
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HEJOCTATOYHOE YHUCJIO IPOYUTAHHOM JUTEpaTypbl. BHYTpEHHSA JIOTMKAa BCEro H3JI0KEHUS
npoekta ciabas. Her KpUTHYECKOTO OCMBICICHHUS MPOYUTAHHOTO, KaK U COOCTBEHHOIO
MHeHus1. Het 06001ennii, BHIBOAOB. 3aKIIIOUCHHE TAKOBBIM HE sBJseTCsA. B HEM He mpuBeACHBI
rpaMoTHBIE BbIBOABI. [lpuiiokeHus nubGo BoBce HET, JMOO OHO HejocTraToyHo. B pabote
HaOMOlaeTcsl OTCYTCTBHE CCBUIOK, IIJlarMaT, He BBbIAEpKaH CTUJIb, HEaJEeKBAaTHOE
ucnoip3oBanue tepmuHoioruu. Ilo odopminenuto HaOmomaercs psg  HEAOYETOB: HE
cobmoniensl ocHoBHBIE TpeboBanust ['OCT, a OGubnmorpadust ¢ NPUIOKEHUSIMH COAEPIKAT
MHOTO omubOoK. Mernee 20 cTpanul] 00bEM BCei pabOTHI.

8. Mamepuanvno-mexnuueckoe obecneyenue OUCUUNIUHbBL
8.1. Tpebosanus k mamepuanbHo-mexHuU4ecKOMy obecneuenuIo

Jua peanuzanuu  pabouell mporpamMmbl JUCHHUIUIMHBI MMEIOTCS  CHEIUAIbHbBIE
MOMEIICHUS U1 MPOBEACHUS 3aHATUM JIEKIIMOHHOIO M CEMHUHAPCKOTO THUMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIBTALIMM, TEKYIIEr0o KOHTPOJS W MPOMEXKYTOUHOW aTTecTalud, a
TaKXKe TOMEIICHUS ISl CaMOCTOSATENBHOW pPa0OThI M TOMEUICHHSA /ISl XpaHEHHS |
o0cTyKUBaHUS 000pyIOBaHUS. CnennanbHbie [IOMEUICHUS YKOMIUIEKTOBAHbI
CHECIMATM3UPOBAHHON MeOENbI0 U TEXHWYECKHMHU CPEICTBAMH OOYUYCHHSI, CITY)KAIIUMHU JUIS
npecTaBieHus nHGopMauu OOIBbIION ayAUTOPHH.

JUis  mpoBeneHUs 3aHATUM JIGKIMOHHOTO THIIA HMMEIOTCS  JIEMOHCTPALMOHHOE
o0opyoBaHue.

[Tpu npoBeieHUN 3aHATHI JTEKIIMOHHOTO/ CEMHHAPCKOT'O THITA UCTIONB3YIOTCS:

JIUYEH3UOHHOe NPo2paMMHoe 0becneyenue:

- mporpaMMHOe oOecredeHHe CpeacTB aHTUBHUpYcHOU 3ammTbl Kaspersky Endpoint
Security mis 6usneca - Crannaptaeiii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ);

- mporpammHoe obecnieuenue i pabotsl ¢ PDF-nokymentamu. ABBYY FineReader
15 Business;

- MporpaMMHoe obecrnedyeHue st paboTsl ¢ JokymMeHTamu gopmara PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12;

- opucHoe porpammuoe odecrieueHue MoitOdurc CtangapTHBIN.

€80000HO pacnpocmpansemvie npocpammbl.

—  Web Browser — Firefox;

— AcademicMarthCADLicense - mareMaTHuecKoe IMpOorpaMMHOE oOecredyeHue, KOTopoe
MO3BOJIIET  BBINOJIHATH, AHAIM3UPOBAaTh BAKHEHIIME HMH)KECHEPHBIE pAacueTsl W
0OMEHUBATHECS MU,

—  7zip - mporpamm JUIsl CKaTUsl U pacliakoBKH (Hailyios;

— AdobeReader— nporpamma st ytenus PDF daiinos;

— DjvuReader — npumnoxxeHuss ans pacrio3HaBaHUs, KOHBEHTHpPOBaHUS H paboTel ¢ Djvu
daiinamu.

IIpu ocymecTBiaeHnHn 00pa30BaTENBHOTO IMpoOlecca CTYAEHTAaMHM M IpernojaBareieM

HCIOJNIB3YIOTCS cleayrolue nHGopManoHHO crpaBouHble cuctembl: ObC «ANlIndpOykey,

OBbC «KoncynpranT crygenta», CIIC «Koncynbrant mitocy, CIIC «I"apaHTy.

8.2 Oco0eHHocTH peaju3auvM JUCHUIUVIMHBI UISi HHBAJUAOB W JHI C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMM 310POBbS

st CTYIEeHTOB C OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI CO3/IaHBI CICIUATBHBIC
yCJIOBHS JUIsl TIOJNydeHHsT oOpa3oBaHHWs. B Mensax JOCTYITHOCTH TIOMYYEHHUS BBICIIETO
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o0pa3oBaHus 1O 00pa30BaTENbHBIM MPOrpaMMaM MHBAJIUAAMHU U JIMLAMH C OIpaHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0POBbsI YHUBEPCUTETOM 00ECIIEUNBACTCS:

1. AunbprepHaTHBHasg Bepcus oduUMANBHOrO caiita B cetn «MHTepHEeT» AIA
CJ1a00BUIAIINX

2. JIns MHBAJIMIOB C HapyLICHUSIMHU 3peHHs (claboBUAALIME, CIIENbIE) - MPUCYTCTBUE
ACCHUCTEHTA, OKAa3bIBAIOILEro 00YyYaroleMycsi HEOOXOIUMYIO MOMOIb, AyOJIUpOBaHHE BCIIyX
CHpaBOYHON MH(OPMAIIMK O pAaCIHCAHUU YUEOHBIX 3aHATUN; HAJMUUE CPEJCTB IS YCUIICHUS
OCTaTOYHOTI'0 3pEeHHUs, OpailyIeBCKOM KOMIIBIOTEPHONW TEXHUKHU, BUAECOYBEIUYUTENEH, TPOrpaMm
HEBU3YaJbHOTO JIOCTyNa K HH(OpMAIMH, TNPOrpaMM-CHHTE3aTOPOB pEYH U  JIPYrux
TEXHUYECKUX CPENCTB MpHeMa-Tieperadn yueOHOi nH(popManMy B JOCTYNHBIX (opMax IUIs
CTYACHTOB C HApYLICHUSIMU 3PEHUS;

3.JIn8 MHBaJIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS IO CIYXY
(cmabocapliamniye, Tayxue) —3BYKOYCHIIMBAIOLIasl anmnapaTypa, MyJIbTUMEIUHHBIE CPEICTBA U
JIpyrue TEXHUYECKHE CpeACTBa IpHeMa-liepefayd yueOHOH uHpopManmuu B JOCTYIHBIX
dbopmax;

4. Jlns MHBAJIUIOB U JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI, UMEIOIUX
HApYIICHUS] ONIOPHO-/IBUTATEIBHOTO aliapara, CO3JaHbl MaTePUATbHO-TEXHHUECKUE YCIOBHS
o0ecrieynBaroIie BO3MOXHOCTh OECHPEMNsITCTBEHHOIO JOCTyNa O0yJaroIluxcs B yueOHbIe
HOMEIIEHUs, OOBbEKTY MUTAHUSA, TyaJleTHbIE M JApPYrHe MOMEIIEHUs YHUBEPCUTETa, a TaKkxKe
npeObIBaHUS B YKA3aHHBIX IOMENICHHUSIX (HAIMYHE pACIIMPEHHBIX BEPHBIX IPOEMOB,
MOpYYHEH U IPYTUX MPUCIIOCOOTICHHUIA).

OOyuaromuecs M3 4YHciaa JMIl C OrFPAaHUYEHHBIMH BO3MOXKHOCTSMHU  3/10pPOBbS
o0ecrieyeHbl JIEKTPOHHBIME 00pa30BaTEIbHBIME pecypcaMu B (opmax, aJanTHPOBAHHBIX K
OTPaHUYEHUSAM X 3710POBBSI.

OOyuarommMcess ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JI0OPOBBS  TIPEIOCTABIISIOTCS
crielManbHble Y4eOHMKM W y4yeOHble mocoOusi, MHasg y4yeOHas JuTepaTypa, CIHelHalbHbIE
TEXHUYECKHE CpPEJCTBa OOYyYeHHUS KOJUIEKTMBHOTO ¥ WHIMBHIYaJIbHOTO TMOJH30BAHUS,
NpPEJOCTaBIEHUE  YCIYyr  acCUCTeHTa  (TMOMOIIHMKA), OKa3bIBAIOLIET0  O0YyYaromuMCs
HEOOXOJMMYI0 TEXHHUYECKYI0 TIOMOIIb, a TaKKe YCIYTd CypAONEPEeBOIYHKOB H
TU(IOCYPIOTIEPEBOAUMKOB.

a) 75t ci1aboBUIAIINX

- Ha 3K3aMeHe IPHCYTCTBYET AaCCHCTEHT, OKa3bIBAIOIIUI CTYIEHTY HEOO0XOAUMYIO
TEXHUYECKYIO0 TOMOIIb C Y4YeTOM HWHAMBHIYaTbHBIX OCOOCHHOCTEH (OH TOMOTAeT 3aHATh
pabouee MecTO, IepeABUraThCs, MPOUUTATh U OPOPMHUTH 3aJaHNE, B TOM YMCIIE 3alIUCBIBAs MO
JTUKTOBKY);

- 3aJaHus Ui BBIOJHEHHMS, a TaKkKe HMHCTPYKIUS O TMOpSAKE IPOBEACHUS
3aueTe/3K3aMeHa OPOPMIISIFOTCS] YBEIMUEHHBIM LIPUPTOM;

- 3aJIaHMsI JUIS BBITTOJIHEHHSI HA 9K3aMEHEe 3a4MThIBAIOTCS ACCUCTEHTOM;

- MMCHbMEHHBIE 33JJaHHS BHITTOJIHSAIOTCS Ha Oymare, HaJJMKTOBBIBAIOTCS ACCHCTEHTY;

- obecrieuynBaeTCsl MHIMBUyadIbHOE paBHOMEpHOE ocBemleHue He MeHee 300 mokc;

- CTYACHTY JJs BBINIOJHEHHUS 3aJaHUs TpPH HEOOXOTUMOCTH MPEIOCTABIISETCS
YBEIMYMBAIOLIEE YCTPOHCTBO;

B) ISl TIIyXUX U CIa0O0CIIbIIIAIX:

- Ha 3a4ere/’>K3aMEeHe MPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIUN  CTYAEHTY
HEOOXOUMYI0 TEXHHYECKYI0 IIOMOIIb C YYETOM HWHIAUBUAYAIbHBIX OcoOeHHocTel (OH
IIOMOTAET 3aHATh pabodee MecTo, MepelBUraThbCs, NPOUYNUTaTh U OGOPMHUTH 3a/laHUE, B TOM
YHCIIe 3aMUChIBAs TIOJT TUKTOBKY);

- 3a4eT/9K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMme;

- obecrieynBaeTcsl HAJIMYME 3BYKOYCWIMBAIOIIEH ammaparypbl KOJUIEKTHBHOTO
MOJIb30BaHUSA, MPHU HEOOXOJUMOCTH TOCTYHAIOIIUM MPEJOCTABIACTCS 3BYKOYCHUIMBAIOIIAs
annaparypa UHIUBUAYaIbHOTO MOJIb30BAHNUS;

- 10 YKEJIAHHUIO CTYAEHTA HK3aMEeH MOXKET IPOBOJAUTHCS B MUCbMEHHOM (opMme;
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o) JUIs JHUIl C HapyHICHUSMH OIOPHO-JIBUTATEIFHOTO amnmapaTta (TSHKEeIbIMU
HApYLICHUSMU JBHUTaTEeIbHBIX (DYHKIMHA BEPXHMX KOHEUYHOCTEH MM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):

- NHUCBbMCHHBIC 3aJlaHHA BBIIOJHAKOTCA Ha KOMIBIOTECPC CO CIHCHUATIM3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS ACCHCTEHTY;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.
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JIMCT UBMEHEHUWH (JIONTOJTHEHUI)

B pabovyr0 MporpamMmy o TUCHUILTHHE «ANre0pay 1Mo HalpaBICHUIO MTOATOTOBKU
01.03.01 — Maremaruka (IIpoduns: Anredpa, Teopust Yucell, MaTeMaTHYECKas JIOTHKA)

Ha y4eOHBII TOJ
IlepeyeHb BHOCHMBIX
Nen/m duemeHT (myHKT) PII/] petien . IMpumeyanue
H3MeHeHH i (I0moJIHeHHuil)
OO6cyxieHa 1 peKOMEHI0BaHa Ha 3acefaHuu Kadeapsl anreOpsl U nuddepeHuanbHbIX
YPaBHEHHH TPOTOKOJI Ne or" " 20 T
3aBeayromuii kadenpoit /'
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Ipunoxenne 1

Pacnpenenenne 6a110B TeKyIero u pyoe;KkHOro KOHTPOJIS

M Buo xonmponsn 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. Texkyuwquii KoHmponv: 00 30 6annoe | 0o 10 é. 00 10 6. 0o 1006.
Omeem na 5 eéonpocos om (0 0ol5 0. om () 0o 56. om() 00 5 0. om() 0o 56.
[TonHbIi mpaBWIBbHBINA OTBET | 10 15 GammoB | 5 6amioB 5 6amnoB 5 6amioB
Henonublil npaBUiIbHBIN ot 3 nol5 ©. orl no 56. ot 1 1o 56. ot 1 10 56.
OTBET
OtgerT, copepxkammuit 006. 06. 006. 06.
HETOYHOCTH, OLTUOKHU
Buvinonnenue om 0 oo 100. om 0 0o 36. om () 0o 36. om () 0o 46.
CamocmoamesnbHvIxX
3a0anuil (peuieHue 3a0ay)

3. | Pybescuwtit Konmpow 00 30 6annoe | 0o 10 o. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- no 150. ot 0- o 56. ot 0- 1o 50. ot 0- 1o 50.
KOJJIOKBUYM ot 0 no 150. or 0 mo 50. or 0 1o 5 0. or 0 1o 50.

4. | Hmozo cymma mexkywieco u
PyoesrcHozo Konmpons 00 7006annoe 00 230annoe 00 230annoe | 00

246annoe

5. IlepBbIii 3TaN
(0a30BbIi)ypOBEHb) — He MeHee 360. | He meHee 120. | HEe MeHee HE MCHEe
OLICHKA 126. 126.
«YAOBJIETBOPUTETLHO)

6. Bropoii 3Tan Mmenee 7006.

(mpoaBunyThIii)ypoBens) | (51-69 0.) MmeHee 230. MeHee 230. MeHee 240.
— OLIEHKA «XOPOIIIO0»

7. Tpetuii 3Tan (BbICOKUIA
YPOBEHB) - OLIEHKA He meHee 700. | He meHee 230. | He MeHee HE MEHee
«OTJIMYHOY» 230. 240.
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Ipunoxenne 2

IHIkana oyenuganusn naanupyemuix pe3yabmamos 00y4eHus

Texkymuii 1 py0exHbIii KOHTPOJIb

Cemectp HIkama oneHUBaHUA
0-35 GamnoB 36-50 G6amioB 51-60 G6amioB 61-70 GamioB
YactuuHoe [Tonnoe niu | [Tonnoe uiu | [TonHoe
MOCeIIeHUE JaCTUYHOE JaCTUYHOE MOCEeIIEHUE
ayJTUTOPHBIX MOCeIeHUE MOCeIeHue ayJTUTOPHBIX
3aHATHUN. ayJUTOPHBIX ayIUTOPHBIX 3aHATHUH.
1,2,3 HeynosnerBopu- | 3aHsTHil. 3aHSITHH. ITomuoe
TEIbHOE YactuaHoe [TosHOC BBITIOJTHECHHE
BBHITIOJTHEHUE BBITIOJTHEHHE BBITIOJTHEHHE MPAKTUYECKUX
MIPAKTUICCKHUX MIPAKTUICCKIX MIPAKTUICCKIX pabor.
pador. [Tnoxas | pabor. pador. Brimonaenue
MOJITOTOBKA K | BeimosiHeHne Bremonxenue KOHTPOJIBHBIX
OarIbHO- KOHTPOJIbHBIX KOHTPOJIbHBIX paboT, TECTOBBIX
PEUTHHTOBBIM paboT, TECTOBBIX | pabOT, TECTOBBIX | 3aJaHUI, OTBETHI
MEPOIPHUATHSIM. 3aJaHUl, OTBETHI | 3aJlaHUM, OTBETHI | HA  KOJUIOKBUYME
CryneHt HE | HA KOJUIOKBHYME | Ha KOJUIOKBUYME | Ha OIICHKY
JIOTTYCKaeTCsl K | Ha OILICHKY | Ha OILICHKY | «OTITUYHOY.
MIPOMEXYTOYHON | «YJOBIICTBOPUTE- | «XOPOIIO».
aTTecTaluu JTBHOY.
IIpomexxyToyHast aTTeCTALUA
Cemectp [Ikana olieHUBaHUSA
Heynosnersopu- VY nosnerBopu- Xopomio OTnn4HO
TEIBHO TEJIBHO (81-90 6anmnoB) (91-100 G6amnoB)
(36-60 6anoB) (61-80 6annoB)
Crynenr  umeet | Crynentr  umeer | Crynentr  umeer | CTyJeHT  HUMeeT
36-60 Gammo mo | 36-50 GamnoB mo | 51-60 GamnoB mo | 61-70 GamnoB Mo
UTOTaM TEKYIIEro | UTOraM TEKYIIEero | UToraM TEKYIIEero | HTOraM TEKYIIETro
u pyOexHoro | 1 pyOexxHoro | u pyOexxHoro | U pyOexxHOTO
1,3 KOHTPOJIA, Ha | KOHTPOJIA, Ha | KOHTPOJIA, Ha | KOHTPOJI, Ha
PK3aMEHE He Jaj | DK3aMeHe Jan | dK3aMeHe Jaln | SK3aMeHe T
MOJHOTO  OTBETA | MOJIHBIM OTBET HAa | MOJHBIA OTBET HAa | MOJHBIA OTBET Ha
HA  Ha  OJWH | OIMH BOIpPOC U | OJIUH BONIPOCH | OTUH BOMpPOC U
BOIIPOC, HE CIeTal | YaCTHYHO JaCTHYHO JaCTUYIHO
puMep. (TIOJTHOCTBI0) (TIOJTHOCTBIO) (TTOJTHOCTBIO)
CTymeHT umeeT OTBETHJI Ha | OTBETHJI Ha | OTBETHJI Ha
36-45 OamnoB 1O | BTOpoi, a mpumep | Bropoil. IIpumep | Bropoii, u npumep

UTOTaM TEKYIIETro

u pyOe)KHOTO
KOHTPOJIS, Ha
DK3aMCHE man
ITOJTHEIN OTBET

C/IeJIaH He BEpHO.
CrygeHT  uMeer
46-60 OGamnoB MO
UTOTaM TEKYIIETO
u pyOeKHOTO

c/ieJIaH BEpPHO.
Crynent umeer 61
— 65 OamioB 1o
WUTOTaM TEKYIIEeTO
u pyOeKHOTO

cJeIaH
MPABUIIBHO.

Nnu xe crTyneHT
Ha o0a Bompoca
OTBETHJI BEPHO, a
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TOJIBKO Ha OJUH
BOIIPOC, a TIPUMED
clenaH
HETPaBUIBHO.

KOHTPOJIS, Ha
JK3aMeHe Jan
MOJIHBIA OTBET HA
OJIMH BOIIPOC WIU
YaCTUYHO OTBETHUJI
Ha 00a Bompoca, a
npuMep HE
c/IemaH.

CryaeHT umeeT 1o
UTOraM TEKYIIETro
u pyOeKHOTO
KoHTposis  61-70
6asioB Ha
JK3aMeHe He Jal
IIOJIHOTO  OTBETa
HA  Ha  OJUH
BOIIPOC. B
pelieHuu
npuMepa eCTb
rpybas  ommOKa,
KOTOpasi MoBJIMsLIA
Ha OTBET,
BCJIEJICTBUE YETO
MIpUMep CcJeNiaH He
BEPHO

KOHTpOJIA, Ha
9K3aMEHE Jau
MOJHBLIA OTBET Ha
OJINH BOIPOCH
YaCTUYHO OTBETHII
Ha BTOpPOM, U B
npumMepe eCTh
HEI0YETHI,
KOTOpbIE
TTOBJIHASIIIN
OTBET.
CtyneHT  uMeer
66-70 OamaoB MO
UTOraM TEKYIIEro
u pyOeKHOTO
KOHTPOJIS, Ha
9K3aMEHE Jaur
MOJIHBIN OTBET
TOJBKO Ha OJUH
BOIPOC. B
npumepe €CTh
HETOYHOCTH,
KOTOpbIE
TTOBJIHSIIN
OTBET.

HC
Ha

HE
Ha

B 3ajadc,
HETOYHOCTH,
KOTOpbIE
TTOBIIHSUTH
OTBET.

€CTh

HC
Ha

Cemectp

[IIxama onieHnBaHus

Hezaureno
(36-60)

3auTreHo
(61-70)

Crynent umeet 36-60 6annos

10 uTOraM TCKyHEero u

pyOEXKHOTO KOHTPOJIS, Ha
3a4u€Te HE OTBETUJI HU Ha OJMH

BOIIPOC.

Crynent umeet 36-45 6ainoB Mo uToram

TEKYIIEro U pyOeXKHOTO KOHTPOJIS, HA 3aUeTe
MpEeACTaBUII MOJHBIN OTBET HA OJIMH BOMPOC U
YaCTUYHO (IIOJTHOCTHIO) OTBETUJI HA BTOPOH.

Cryaent umeet 46-60 6aj10B 11O U'TOraM

TEKYIIEro U PyOeKHOTO KOHTPOJIA, Ha 3a4eTe Jaj
OJIHBII OTBET Ha OAVH BOITPOC UJIK YaCTUYHO
OTBETUJ Ha 00a Bompoca.

Crynenty, umeromiemy 61-70 6anioB mo uroram
TEKYIIET0 U PyOSKHOTO KOHTPOJIS, BHICTABIISAETCS
OTMETKA «3a4TeHO» 0e3 caauu 3a4yéTa.
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