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1. HAUMEHOBAHHME 1 HEJb OCBOEHUSA JUCHUITIJIMHBI

[lenssmMu oCcBOCHUST AUCITUTUINHBI «JIMHEITHAs anreOpay sBISIETCS:

ObGecrieuenne MpodeccCHOHANBHOTO O00pa30BaHMs, CHOCOOCTBYIOUIETO COIMATBHOM,
aKaJeMUYeCKOH MOOHMIBHOCTH, BOCTPEOOBAaHHOCTM Ha pBIHKE TpYyla, YCICHIHOH Kapbepe,
COTPYIHUYECTBY.

dopMupoBaHUE Y OOYYAIOIIUXCS CUCTEMATH3MPOBAHHBIX MPO(PECCHOHATBHO 3HAUYMMBIX
3HaHUH MO0 JMHEWHOW anredpa M Npo(ecCHOHAIBHBIX YMEHHH M HaBBIKOB, HEOOXOIMMBIX
OakanaBpy SKOHOMHKHU.

N3yueHne yueOHOW IUCHMIUIMHBI HAMpaBJICHO HAa Pa3BUTHE Y CTYJACHTOB HABBIKOB
UCTIOJIB30BaHUSI METOIOB JIMHEHHOM anreOphl MPH pelIeHUH SKOHOMUYECKUX 3a/1a4.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIl BAKAJIABPUATA

VYuebnast nucuuminHa «JIuneitHas anre6pa» OTHOCUTCS K 0a30BOM YacTh yueOHOro IUIaHa
(b1.b.06).

Copgepxannie ydeOHOW JUCIHUIUIMHBI TECHO CBS3aHO C JIOTUKOH M COAEpKAHHEM APYTUX
M3y4aeMbIX AWCIMIUIAH: MaTeMaTU4YeCKUil aHanu3, nHpopMaTuka, KOTOpbIe 00pa3yloT TPYIITY
HAyK, COCTaBIIIOIIMX TEOPETUYECKOE OCHOBAaHHWE OTPACIEBBIX JIKOHOMUYECKUX HAayK;
(bOpMUPYIOT 3HAYUTENBHYIO YaCTh MOHITHITHOTO amnmnapaTa 3JKOHOMUKH.

Huctumuimna «JIuHeliHas anreOpa» siBisieTcss HeoOXoaumon 0a30i I MOCIEIYIOMIEro
OCBOCHHMS  JUCHHIUIMH  OCHOBHOH  00pa3oBaTelIbHOH  MpOrpaMMbl  TaKUX  Kak:
«MUKpPOIKOHOMHUKAY, «MaKpoIKOHOMUKAY, «CTaTUCTHKA» U JIp.

JucnunnuHa uzyvaercs Ha 3a049Hor (popme oOydenus Ha 1, 2 Kypce.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHMUS OI1
B pe3yabTaTe OCBOCHUA OUCHUIIIIMHBI O6y‘laIOH_H/II\/JIC$I AOJDKCH  OBJIAaACTh  CICAYHOIIUMU
KOMIICTCHIIMSIMMU
OIIK-3 CnocoOHOCTh BbIOpaTh HMHCTPYMEHTAJIbHBIE CpelncTBa A 00paboTKH
SKOHOMUYECKMX JAHHBIX B COOTBETCTBMH C IIOCTaBJICHHOW 3ajadeidl, NpOaHAIN3UPOBATH
pe3yabTaThl U 00OCHOBATH MOJTYYECHHBIE BHIBOIBI.

Il1anupyembie pe3yJbTaThl 0CBOCHUS KOMIIETCHIMH

Komnerenuus IlokazaTrenu (m1aHNpyeMble) pe3yabTaThl 00y4eHHs

Bnaoemow:

-HaBBIKAMH  BBIOOpAa HMHCTPYMEHTAJIbHBIX CpPEACTB I 00pabOTKH
SKOHOMHYECKHX JaHHBIX B COOTBETCTBHH C IIOCTaBICHHOW 3ajadei;
B1(OIIK-3)

-HaBBIKAMH aHaji3a Pe3yJIbTaTOB M OOOCHOBaHUS MOJYYCHHBIX BBIBOIOB
npu 00paboTKe IKOHOMUYECKHX NaHHbIX; B2(OI1K-3)

-METOJIUKOW TIOCTPOCHUS, AaHajiW3a ¥ TNPUMCHCHUS MATeMaTHYCCKUX
MoOJIeJICH I OLIEHKH COCTOSIHHS M TMPOTHO3a Pa3BUTHS IKOHOMHYECKHX
sBieHui 1 npoueccos; B3(OI1K-3)

- BIQJeHNE HAaBBIKAMH JIOTHYECKOTO MBIINUICHUS IS BBIPaOOTKH
CHUCTEMHOTO B3TJIIIa Ha NpoOIeMbl NPO()eCCHOHANBHONW NesTeIbHOCTH;
B4(OIIK-3)

-BIAZICHUE TIpUEeMaMH aHalli3a CHHTe3a, 0000meHMs, KIacCHpUKAINA U

OIIK-3
CrocoGHOCTD BBIOpATH
HHCTPYMCHTAJIBHBIE CPCACTBA IS
00paboOTKN PKOHOMHYECKUX JTaHHBIX
B COOTBETCTBMM C IIOCTaBJICHHOM

3a7a4ei, MPOAHAIU3UPOBATh N
C3VIBTATEL " o6ocHopary | EPPBICHIA  TIDHIMHHO-CICACTBEHHBIX CBA3CH MpH  OLEHKE CHTYaluH;
pesy B5(OIIK-3)
MOJIy4YE€HHBIE BHIBOBI. N .
-HAYyYHOU METOJO0JIOTHUCHU OLICHKH n paspcuicHus BO3HHUKAIOIIUX

OKOHOMMHYCCKHUX HpO6ﬂeM, BCCMH MCTOJaMH Hay4YHOro IIO3HaHUus,
CIIOCOOCTBYIOIIMMHU PELICHUI0 CBOMX NpodeccronansHbIx 3a1a4; B6(OIIK-
3)

- BJIaaCHHUC HaBbIKaMH SICHOI'O BBIpAXKCHUSA CBOUX MBbICJICH n
JOKa3aTeJIbHOTO OTCTaMBaHHWs COOCTBEHHBIX MO3MLUA W  pELICHHI;
B7(OIIK-3)

- BIAJCHHE HABBIKAMH JIOTHYECKOTO IIOCTPOCHHUs MNyONMYHOH pedn,

2




roa Hayaja noarotosku 2018

aprymeHTanuu, Begenus quckyccuit; B8(OITK-3)

Ymemp:

-IPUMEHATh MHCTPYMEHTANIBHBIE CPEJCTBA, UCIIOIb3yeMbIEC Ul 00paboTKu
9KOHOMHYECKHX JAHHBIX B COOTBETCTBHM C IIOCTABICHHOM 3ajadci;
Y1(OIIK-3)

-aHAJIM3UPOBATh PE3YNbTaThl U OOOCHOBBIBATH IOIYYEHHBIE BBIBOABI NPU
00paboTKe SKOHOMUYECKMX JaHHBIX B COOTBETCTBHM C IIOCTaBJICHHOU
3anmaueii; Y2(OIIK-3)

-IPUMEHATh METOABl MaTeMaTHYeCKOrOo aHalu3a M MOJENHUPOBaHUS,
TEOPETUYECKOTO U AKCHEPUMEHTAJIBHOTO MCCIEOBAaHUS I PELICHUS
skoHoMHueckux 3agad; ¥Y3(OIIK-3)

-SICHO U HENPOTHBOPEUYMBO HUCIOJIb30BATh MOHATUIHBIN anmapat; Y4(OIIK-
3)

-IaBaTh TOYHBIE POPMYIHPOBKH U onpeneneHus (nedpuanmnmn); Y S(OIIK-3)
- TPUMEHSTH pa3JIMdHble NPHUEMBl M OINEPAaLUH, WCIONb3yeMble IpHU
(hopMHpOBaHUY TOHATHH, B MPOIECCE PACCYKACHUA M YMO3AKITIOUCHUS, a
TaKkKe MpaBHiIa YIIOTPeOICHHS A3BIKOBEIX BeIpaskeHHiT; Y 6(OI1K-3)
-TI0CJICIOBAaTEIbHO W HETPOTHUBOPEUMBO pacCyXIaTh, JelaTh BBIBOJBI,
aHaIM3MpOBaTh W KiaccuuuupoBaTh HHGOPMALMIO M (AKTHUECKHUN
matepuan; Y 7(OIIK-3)

-HMCII0JIB30BaTh METOMOJIOTUI0 HAYYHOTO MO3HAHMS MPU Pa3pellieHUH CBOUX
HETOCPEACTBEHHBIX UCCIIeHOBaTeNbCKUX 3a1a4; Y §(OIIK-3)

3namp:

- UHCTpYMEHTalbHBIC CpPEICTBAa, HCIOJb3yeMble st  00paboTKu
SKOHOMHYECKMX IaHHBIX B COOTBETCTBHHM C IIOCTAaBIICHHOH 3ajadei;
31(OIIK-3)

- cHocoOBI aHaJHM3a PE3yIbTaTOB M OOOCHOBAHWS IIONYYECHHBIX BBIBOJOB
pu 006paboTKe SKOHOMHYECKUX TAaHHBIX B COOTBETCTBHU C ITOCTABICHHOM
3amaueit; 32 (OITK-3)

-OCHOBBI MAaTeMAaTHYECKOTO aHaln3a, HEOOXOAMMbIC [UIi PEUICHUS
sKoHOMHUeckux 3aaay; 33 (OIIK-3)

- pa3nM4HbIE TPUEMBI M OIEPalMH, UCIIOJIb3yeMble NpU (OPMHUPOBAHUU
MOHATHUH, B TNpOIECCE PACCYXKACHUS U YMO3AKIIOUEHMS, a TaKKe MpaBUII
ynotpe0bJieHns SI3bIKOBBIX BhIpakeHui; 34 (OITK-3)

-0CHOBBI Teopuu aprymenTtanuy; 35 (OIIK-3)

-CTpYKTYypy  HAyYHOTO 3HAHHSA, CHCHUPUKY  HOMIHPHUUECKOTO U
TEOPETUIECKOTO YpoBHeH HayuHoro nmo3Haums; 36 (OITK-3)

- OCHOBHBIE 3aKOHHI U puHIHIE Jorukw;, 37 (OIIK-3)

- TCHJCHITUY | TIEPCTIEKTUBBI (PMHAHCOBOTO pa3BuUTHUs cTpansbl; 38 (OITK-3)

4. OBbEM JUCHUIVIMHBI MOAYJIA) B BAYHETHbBIX EAUMHUIIAX C
YKA3ZAHUEM KOJIMYECTBA AKAJEMHYECKHUX YACOB, BBI/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C ITPEIIOJABATEJIEM (I10 BUJAM
YUEBHBIX 3AHATHUI) 1 HA CAMOCTOATEJBHYIO PABOTY OBYUAIOIIUXCS

JucuunirHa npeanoiaraer udydenue § tem. OOmmas TpyJoeMKOCTb JAUCHUIUIMHBI COCTABIISET
43aueTHbIX equHUIbI (144 yaca).

O01uii 00beM yueOHOH T1CHUIITHHBI

Ne | dopma Cemectp/ Oo0masn B TOM 4YHcJIe KOHTAKTHas padoTa ¢ CP |Kontpoas
o0y4yeHHusi | ceccusi, Kypc |TPY/0eMKOCTh npenoaBarTeyieM
B 3.e. B Bcero| JI | IIP | KoP |3auer | Konc | Ox3amen
yacax
1. | 3aounas 1 ceccwus, 36 4 4 32
1 kypc
2 ceccwsl, 2 36 12 |46 | 17| 03 20,3 3,7
1 kypc
1 ceccwus, 2 72 8 4 |16 2 0,4 57,4 6,6
2 Kypc
Hmozo: 4 144 24 | 8110] 33| 03 2 0,4 109,7 10,3
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Pacnipenesienue y4eOHOIro BpeMeHH 10 TeMaM M BHAAM y4eOHBIX 3aHATHI
3aouynas popma

Haumenosanue B KonTakTtHas paboTa ¢ npenogaBaTeieMm P
NeNe [ paznesnos, Tem cero CP  |Kourpos €3yJIbTaThI
. yacoB (Bcero |JI |IIP KoP 3aueT |KoHc |3Kx3ameH o0yueHus
y4eOHBIX 3aHSITHI
DIEeMEHTHI
1) Teopun 17 |3 1| 2 14
MHO>KECTB.
B3(OTIK-3)
B4(OTIK-3)
2) Anreodph. 17 |3 1] 2 14 ;’igggigg
33(0OI1K-3)
34(OI1K-3)
Cucrema B5(OIIK-3)
JIEMCTBUTEIBHBIX 5?8?&'?
3) yucen u mone |17 |3 1| 2 14 V6EOHK:3;
KOMILIEKCHBIX 35(OI1K-3)
YHCell. 36(OI1K-3)
B7(OIIK-3)
B B8(OIIK-3)
EKTOPHBIE Y7(OIIK-3)
4 17 3 1 2 14
) IIPOCTPAHCTBA. Y8(OIIK-3)
37(OIIK-3)
38(OI1K-3)
B1(OIIK-3)
B2(OIIK-3)
Martpuiisl u V1(OIIK-3)
5 17 3 1 2 14
) OTIPEICITUTEIIH. V2(OIIK-3)
31(OIIK-3)
32(OI1K-3)
B3(OTIK-3)
Cucremsl sg(ggig)
6) JINHENHBIX 15 1 1 14 y4EOHK:3;
YpaBHEHUU. 33(OI1K-3)
34(OIIK-3)
B5(OTIK-3)
B6(OTIK-3)
JIuneiinsie V5(0OIIK-3)
7 15 1 1 14
) OTOOpaKEHUSL. V6(OTIK-3)
35(0I1K-3)
36(0OI1K-3)
B7(OIIK-3)
CucreMsbl 55;(8%2‘?
) JIMHENHBIX 12,7 |1 1 11,7 Y8§OHK:3§
HEPaBCHCTB. 37(0IIK-3)
38(0OI1K-3)
IIpomexyrounas
aTTecTalus 16,3 33 03 (2 0,4 10,3
(9K3aMeH)
Htoro 144 |24 8 |10 3,3 03 |2 0,4 109,7]110,3
5. COOEP KAHUE JNCHUIIJIMHBI CTPYKTYPUPOBAHHOE 110 TEMAM
e HaumenoBanme pasjaea,
I /;[ TeMbl y4eOHOH Coaep:xanue pasgesia, TeMbl
JUCHUILINHBI
1 2 3
1 DJIeMEHTBI TCOpHUH MuoxectBo. IlogMHoxkecTBO. Omnepauuu Haj
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MHOXKECTB.

MHOJKECTBAMU M HMX OCHOBHBIC CBOMCTBA. Jlmarpammel
Olinepa-Benna. [lonsatue ynopsnodenHoil napsl. IIpsimoe
IIPOU3BECHUE ABYX (HECKOJIBKUX) MHOXKECTB. buHapHbIe
(n-apHble) oTHOomeHus. llpeacTraBieHuMe KOHEYHBIX
OMHAPHBIX OTHOIIIECHUH rpadamu. OTtHotieHHE
SKBUBAJICHTHOCTH; pa30MEHHWE MHOXKECTBA Ha KJIACCHI
SKBUBAJIEHTHOCTH,  (DakTOp-MHOXKecTBO. OTHOLIEHHE
MOpsJKA. ITonstue byHKIMN (oTOOpakeHus).

Kommozurus ¢pyHKImiA.
Jlumepamypa:
OoGs3atenpHas :1-4

HomnonaurenpHas: 1-6.

2 AnreOpsl.

Anrebpanyeckue onepanun. [ToHsTHe anreOpsl Kak
MHOXECTBa  C areOpanyecKuMH OTepaLUSIMHU.
[Toganre6psr. 'oMmoMopdu3Mbl 1 H30MOpHHU3MBI anredp.
[Tonykonsno HaTypaJabHbBIX YuCell. Meron
MaTemMaTuueckor MHIyKuuu. [loHsTHE rpynmbl, KOJbla.

[Moaxonbua. 'omomMopdu3Mbl 1 H30MOPPHU3MBI KOJIEII.
Jumepamypa:
Obs3atenbHas :1-4

JononHuTenpHast: 1-6.

3 CucreMa IeNCTBUTEIBLHBIX
YHCEJI U T10JI€ KOMIUIEKCHBIX
YUCel.

Ilone, npumepsr mnosei. Ilome panuoHaNbHBIX YHUCEN.
[TonsiTne anreOpanyeckol CHUCTEMBbI KaK MHOXKECTBA C
omnepalusiMd U OTHOILLICHUSAMH. YTOPSAJOUYEHHOE IIOJIE.
CucreMa IeMCTBUTENIBHBIX YHCEIT; MPOCTEHIIINE CBOMCTBA
JICHCTBUTEIIBHBIX YHCE]L.

ITone xoMmiekcHBIX ymcen. IIoHATHE YHMCIOBOrO
IOJII; HAUMCHBIIES  IIOAIOJIE  YHCIOBOIO  IIOJIA.
['eomeTpuyeckoe mnpeAcTaBIeHUE KOMIUIEKCHBIX YHCEIL.

Tpuronomerpuueckas popma KOMIUIEKCHOTO YHCTIA.
Jumepamypa:
OO6s3atenbHas :1-4

JonomauTenpHast: 1-6.

4 BexropHble IpoCTpaHCTBA.

[TonsiTHEe BEKTOPHOIO MPOCTPAHCTBA, IPUMEPHIL;
apudmeTryecKoe BEKTOPHOE MPOCTPAHCTRO.
[ToampocTpaHCTBO; TMHEHHAS 000I09Ka MHOXKECTBA
BekTOpoB. CyMMa U npsiMasi CyMMa MOAIPOCTPAHCTB.
[TonsiTre TMHEHHOTO MHOTOOOpa3HS.

JInHeHas 3aBUCUMOCTb U HE3aBUCUMOCTh
CUCTEMBI BEKTOPOB. DKBUBAJICHTHBIE CHCTEMBI BEKTOPOB.
basuc u panr cucremsl BekTopoB. KoopanHatHas cTpoka
(cTonberr) BEKTOpa OTHOCUTEIBHO JJAHHOTO Oa3uca.
PazMepHOCTH BEKTOpHOTO IpOoCcTpaHcTBa. MzoMophusm
BEKTOPHBIX POCTPAHCTB OJJUHAKOBOW Pa3MEPHOCTH.

EBKIINI0BO BEKTOPHOE MPOCTPAHCTBO.
OpTroroHasibHasi cuctemMa BeKTOpoB. JlomoaHenne
OpPTOTOHAJILHOM CUCTEMBI BEKTOPOB /IO OPTOrOHAJIBHOTO
6asuca, rpotiecc oproronanuzanuu. OpToroHaabHOE
JIOTIOJIHEHUE K MTOANIPOCTPAHCTBY.

Hopma Bektopa. Hepasencto Komu-
BynsikoBckoro. OpTOHOPMHPOBAHHBIH 0a3UC €BKIUI0BA

MPOCTPAHCTBA.
Jlumepamypa:
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Oo6s3atenbHas :1-4
JlononautenbHas: 1-6.

Marpunpl. Onepauuu HaJl MaTpULlaMH, WX CBOMCTBA.
PaBeHCTBO  CTpPOYEYHOrO W  CTOJNOLIOBOTO  PAHTOB
Matpuubl. [IpuBeneHrne MaTpHIlbl K CTyIIEHYaTOMY BHUY;
BBIUMCIICHHE paHra Marpuipl. OOpaTUMble MaTpPHIIBL.
DneMeHTapHble  MaTpHUIlbl.  YCJIOBHS  OOpaTMMOCTH
MaTpuIlbl. Beranciaenne oOpaTHON MaTpHIIbI.

Onpenenurenb KBaapaTHOM MaTpullbl. OCHOBHBIE
CBOHCTBa ompejaenuTeneii. MUHOpPH U anredpanyeckue
JONOJHEHUsA. Pa3iokeHue onpeaennTens I0 CTPOKE WIH
cronbryy. HeoOxoauMble ¥ JOCTaTOYHBIE —YCIIOBHS
paBeHCTBa  Hymwo  ompeaenurtens.  OnpenenuTenb
IIpOM3BEAECHNA MaTpull. Teopema O paHre MaTpHIbI.
Brruucnenne  oOpaTtHOW — MaTpWIBIl  TIPH  MTOMOIIH
[IPUCOCTUHEHHOM.

Jumepamypa:
OOs3arenbuas :1-4

JononHuTenpHast: 1-6.

Cucrempl nuHENHBIX ypaBHeHMU. IloHsTHE CclencTBud
CUCTEMBl  ypaBHECHHH. PaBHOCUIIBHBIE ~ CHCTEMBI
yYpaBHEHHUH M 3JeMeHTapHble MpeoOpa3oBaHUsI CUCTEMBI.
Bekropnas ¢popma 3anucu TMHEHHBIX YpaBHCHHH.

Cucrema OAHOPOJOHBIX JMHEHHBIX YpPaBHEHUI;
YCJIOBHUSl CYIIECTBOBAaHUS HETPUBHAIBHBIX pEIICHUM.
[IpocTpaHcTBO  pemieHHl  CUCTEMBI  OJHOPOIHBIX
ypaBHeHu, ero ©Oasuc. HeomHopomHas cucrema
JUHEWHBIX  ypaBHEHMH; JUHEWHOE  MHOTrooOpasue
pELICHHUIA.

Kpurepuii COBMECTHOCTH CHUCTEMBI JIMHEMHBIX
ypaBHeHuid. Merop ['aycca. 3anucek U peleHne CUCTEMBI
N JIMHEHHBIX YPABHEHUN C N IEPEMEHHBIMUA B MaTPUYHOU
dbopwme. [IpaBuo Kpamepa.

VYcnoBue, npu KOTOPOM OAHOPOJHAsl CHUCTEMA N
OJTHOPOJIHBIX JIMHEMHBIX YpPAaBHEHUN C N NEPEMEHHBIMU

HMECT HCTPUBHUAJIBHBIC PCIIICHUA.
Jlumepamypa:
Ob6s3arenpHas :1-4

JononauTenpHast: 1-6.

5 Marpuiibl ¥ ONIPEICTUTENH.

6 CucreMsl JJHHEHHBIX
YpaBHEHU.

7. JIunelinpie 0TOOpaKEHUS.

Jlunelinple OTOOpakeHHMsSI BEKTOPHBIX IPOCTPAHCTB;
npuMepsl. Sapo u o0pa3 JTUHEHHOro OTOOpaKEHHUS.
Marpunia  nmHeiiHOro  omeparopa. CBsi3b  MEXAy
KOOPJMHATHBIMH CTONOLAaMK BeKTOpoB X u  (@(X).

CBsi3b MEXAy KOOpIMHATHBIMU CTOJIOIAMU BEKTOpa
OTHOCUTEIIBHO pa3iW4HbIX 0a3ucoB. CBA3b MeEXIy
MaTpULIaMU  JIMHEHHOTO  oflepaTopa  OTHOCHTEIBHO
pa3nuYHBIX 0a3MCOB; OA00KME MATPHII.

Conpspx€nnblit onepatop. ConpsikEHHAs
matpuia. CaMoconpsKEHHbIE OTIEpaTophl U
CUMMETpUYHbIE MaTpullbl. OpTOroHaIbHbIE MAaTPHULIBI.
OOpatuMble TUHEHHBIE ONIEPATOPHI.

[TonsiTre MUHEHHON anreOpbl; mpuMepbl. Anredpa
JMHEWHBIX ONEPaTOPOB BEKTOPHOT'O MPOCTPAHCTBA.
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N3omopdusm anredpsl TMHEHHBIX OTIEPATOPOB U MOTHOM
MaTPUYHOM anreOphl.

CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE
3Ha4YeHMs. XapaKTEepUCTUUECKOE ypaBHeHUE. JINHEHbIE
OTIepaTOpPhbI C MPOCTHIM CHEKTPOM. Y CIIOBHSI, IPH
KOTOPBIX MaTpHIla o1o0Ha TuaroHajJbHON MaTpHLIE.

[TonsiTue o kBampaTuuyHbIx hopmax. [IpuBenenue

KBaJIpaTHYHON OPMBI K KAHOHUYECKOMY BULY.
Jumepamypa:
Oo6si3aTenbHas :1-4
JlomonuurenbHas: 1-6.

8. CucTeMbl JIMHEUHEIX OcHoBHBbIE TOHATUA. CHUCTEMBI OJHOPOIHBIX
HEPaBEHCTB. JTUHEHUHBIX HEPaBEHCTB. CnencrBus CHUCTEMBI
OJTHOPOJIHBIX HEpPaBEeHCTB (TeopemMa MMHKOBCKOTO).
Kpurepuii  HECOBMECTHOCTH  CHUCTEMBI  JIMHEHHBIX
HEPABEHCTB.

CrangapTHble ¥ KAaHOHHUYECKHE  3a/1a4u
JIMHEMHOTO  mporpamMmupoBanus.  Jlomyctumbie  ©
ONTUMAaJbHBIC BEKTOpHI. Teopema nBOWCTBEHHOCTH (0€3

JO0Ka3atenbcTBa). [IoHATHE O CHMILICKC-METO/IC.
Jumepamypa:
OOs3arenbuas :1-4

HononaurenpHas: 1-6.

IL1aHbI NPAKTHYECKUX 3aHATHH
Tema 1. DiieMeHTHI TEOPHUH MHOKECTB.

1. MHuoxecTBo. [TonMHOXecTBO. Oniepaiuy HaJl MHOKECTBAMU M UX OCHOBHBIE CBOICTBA.
Huarpammsl Ditnepa-Benna.

2. Ilonstue ynopspodeHnHoi napsl. [Ipsmoe npousBeneHne AByX (HECKOIbKHX )
MHOKecTB. bunapHble (n-apHbie) oTHOIIeHUs. [IpencTaBnenre KOHEUHbIX OMHAPHBIX
oTHoWeHHH rpadamu. OTHOIIEHUE SKBUBAJICHTHOCTH; pa30MeHNEe MHOKECTBA HA KIIaCChI
SKBUBAJIEHTHOCTH, (haKTOp-MHOKeCTBO. OTHOMIEeHUE nopsiaka. [TonsaTue pyHkmu
(oToOpaxenus). Komnosunus GyHKIMi.

Tema 2. Aiire0opbl.
1. AnreGpandeckue onepauuu. [ToHsTHE AITreOpHl KaK MHOKECTBA C alredpanyecKuMH
onepanusamu. [Tomanredpsl. ['omomopdu3mMbl 1 n30MOPGHU3MBI anTeop.
2. Tlonykonpllo HATYpalIbHBIX YKCeNl. MeToa MaTeMaTH4eCKo HHIYKIINH.
3. Tlonstue rpynmsl, koabna. [Toakonbma. [l'omoMopdu3mMbl 1 H30MOPGU3MBI KOJIEIL.
Tema 3. Cucrema AeiicTBUTEJBHBIX YHCEJ H 10JIe KOMIICKCHBIX YHCel.
1. I[Tone, mpumepsl moseit. [lone panronanbHpIX uncen. [loHsTHE anredpandeckoi CUCTEMbI KaK
MHO’KECTBA C ONEPALMSIMH U OTHOLICHUSAMHU. Y TIOpsiAoYeHHOE noje. CucTeMa JeiCTBUTENbHBIX
YHCEJT; MPOCTEUIINE CBOMCTBA ACHCTBUTEIBHBIX YHUCEIL.

2. Ilone KOMIUIEKCHBIX uncell. I'eomeTprudeckoe peIcTaBIeHIE KOMIIJIEKCHBIX YU CET.

Tpuronomerpuyeckas GopMa KOMIUIEKCHOTO YHCIIA.
Tema 4. BekTopHBIE IPOCTPaHCTBA.

1. [ToHsiTe BEKTOPHOTO MPOCTPAHCTBA, IPUMEPHI; ApUPMETHUECKOE BEKTOPHOE
npoctpancTBo. [lonnpocTpancTBo; TuHeHHas 00071049Ka MHOKECTBAa BEeKTOpoB. CymMMma 1 mpsiMast
cyMMa MoJanpocTpancTB. [loHSATHE TMHEHHOTO MHOTO00OpA3HsI.

2. JInneiiHas 3aBUCUMOCTb ¥ HE3aBUCUMOCTb CUCTEMBI BEKTOPOB. DKBUBAJICHTHbIE
cucTeMbl BeKTOpoB. basuc u panr cucremsl BekTopoB. KoopauaaTtHas ctpoka (cTonberr) BeKTopa
OTHOCHUTEJIBHO JaHHOTO 0a3uca. PasMepHOCTh BEKTOPHOTO MpOCTpaHcTBa. M3oMophusm
BEKTOPHBIX IMPOCTPAHCTB OJUHAKOBOW Pa3MEPHOCTH.
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3. EBKIIMI0BO BEKTOPHOE MPOCTpaHCTBO. OpTOroHalbHask CUCTEMA BEKTOPOB.
JlomonHeHne opTOroHaNbHOM CUCTEMBI BEKTOPOB [0 OPTOrOHAIBHOIO Oa3uca, mpoiecc
oprorosanu3auuu. OpToroHaJbHOE TOMOJHEHUE K MTOAPOCTPAHCTBY.

4. Hopma BekTopa. OpTOHOPMUPOBAHHBIN 0a3KMC €BKIUI0BA MPOCTPAHCTBRA.

Tema S. MaTpuubl U onpeaeTuTe/IH.
1. Matpuuel. Onepanun Haa MaTpUllaMK, KX cBoicTBa. [IpuBeaeHre MaTpUIbl K CTYIIEHYaTOMY
BUJTY; BRIYHCIICHUE paHTa MaTpuilbl. OOpaTuMbie MaTpUIlbl. BeranuciaeHne oOpaTHOM MaTPHIIBL.

2. Onpenenutenb KBaapaTHOM MaTpuilbl. OCHOBHBIE CBOMCTBA onpeaenauTencii. MUHOpBI
U anreOpandeckre I0MoIHeHus. Pa3nokeHue onpenenurens o CTpoKe Wik CTOJOIY.
Brrancienne o0paTHOM MaTPUIIBI TIPH MIOMOIIHM MPUCOSTNHEHHOM.

Tema 6. CucreMbl JIMHEHHBIX YPABHEHHIA.

1. Meton I'aycca.

2.3anuch U pelIeHrne CUCTEMBI N IMHEWHBIX YPaBHEHUH C N IEPEMEHHBIMU B MATPUYHOMN
dopwme.

3. IlpaBuno Kpamepa.

Tema 7. J/InneiiHbie 0TOOpaKEHMS.
1. Jlunelinble 0TOOpaXKEHUS BEKTOPHBIX MPOCTPAHCTB; MPUMEPHL. S11po u 00pa3 NuHEHHOTro
oToOpakeHHs. MaTpuila TUHEHHOTO oreparopa.
2. CBA3b MEX/Iy KOOPIMHATHBIMH CTONOIaMK BeKTOpoB X U (( X) . CBA3b MKy

KOOPJMHATHBIMU CTOJIOLAMHU BEKTOpa OTHOCUTENIBHO Pa3IMnYHbIX 0a3ucoB. CBA3b MEXKIY
MaTpHIAMU JIMHEHHOTO OllepaTopa OTHOCUTEIHHO Pa3INYHbIX 0a31COB; moxo0ue
MaTpHLI.
3. OOpatumble JIMHEHHBIE OMepaTOPBI.
4. CoOCTBEHHBIE BEKTOPHI 1 COOCTBEHHBIC 3HAUCHHS. XapaKTEPUCTHIECKOE YpaBHEHUE.
JInHelHbIE ONepaTOPhI C MPOCTHIM CIIEKTPOM.
Tema 8. CucreMbl JIUHEHBIX HEPABEHCTB.

1. CtanmapTHbIE U KAHOHUYECKHUE 3aa4M JIMHEHHOTO MporpaMMupoBanus. JlomycTumMele
" OIITUMAJIbHBIC BEKTOPHI.
2. IloHsiTHE O CUMILIEKC-METOJIE.

6. JIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEUEHUS 1J15
CAMOCTOSTEJBbHOM PABOTHI OBYYAIOIINXCS IO JTUCOUILINHE
KoHTpoJ1b caMOCTOSTENBHOM pabOTHI CTYIEHTa OCYIIECTBIACTCS B popMe:
UzyuyeHus:

- IEPBOUCTOYHUKOB,

- OIIPECIICHUN U TEOPEM,

- TEPMUHOJIOTHH,
0meemog:.

- Ha BOIIPOCHI /ISl CAMOIIPOBEPKH,
n0020MOGKU:

- TOMAaITHUX 3aJlaHuM,
peuwienuil:

- 3aJJaHUM.

6.1. 3aganus 151 NpuodOPeTEeHUs1, 3aKpeNJIeHUus1 U yriay0JeHus 3HAHUI.

6.1.1 OcHOBHbBIEC KaTeropuu y4eO0HOi JHCIUIINHBI AJI5l CAMOCTOSITEIbHOT0 H3YYeHH:
MmuoxectBo. Anrebpa. ['pynna. Meron marematudeckoit naaykiuu. Konbiio. Ilome. Cucrema
nercrtButenbHbIX uncen. KommekcHosle uyucna. BekropHoe mnpoctpancTtBo.  Matpuiia.
Onpenenurens. Crucrema TMHEHHBIX ypaBHeHH. MeTtoa ["aycca. JIuneitnsiil oneparop. Cucrema
JIMHEHHBIX HEPABEHCTB.
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6.2. 3ananus 1J1s1 NOBTOPEeHHUs U yriy0JieHusi npuodperaeMbIX 3HAHUM.
3aganue 6.2.1. 31(OIIK-3)
Uro Takoe OmHapHOe oTHOmeHUEe? Kakoe OTHOIIEHNE Ha3bIBACTCS OTHOIIICHUEM
SKBUBAJIEHTHOCTH? UTO Takoe (pakToOp-MHOKECTBO?
3aganue 6.2.2. 32(0OIIK-3)
Kakoe OuHapHOE OTHOIIIEHUE HA3BIBACTCS OTHOIICHHEM HECTPOTOro JIMHEWHOTO MOopsiaKa?
3apanme 6.2.3. 33(OIIK-3)
Yro Ha3piBaeTCs abeneBoOi Tpymnmnoi?
3ananue 6.2.4. 34(OIIK-3)
Uto Takoe MyJIbTUILUIMKATUBHAS rpynmna’?
3apanme 6.2.5. 35(0OI1K-3)
Haiite onpenenenue konbua. [IpuBeaure npumMepsl.
3apanme 6.2.6. 36(OIIK-3)
Haiite onpenenenue noiis. [IpuBenure npumepsl.
3apanme 6.2.7. 37(0I1K-3)
ChopmynupyiiTe CyTh METOJIa MATEMATUYECKON WHIYKITUH.
3ananme 6.2.8. 38(OIIK-3)
Chopmymnupyiite akcuomsl [1eano.

6.3. 3ajanus, HanpaBJieHHbIE HA ()OpMHUPOBaHHE NMPO(PECCHOHATIBLHBIX YMEHHUI:
3ananume 6.3.1. V1(OIIK-3)
Hcnonb3ys cBOMCTBa yIOPSIOUYEHHOTO OIS, JOKAKUTE, UTO
V(x,yeR): (x>0 Any>0 =x>+ y3 szy + xyz) .
3aganue 6.3.2. Y2(OIIK-3)
Hcnone3ys cBOMCTBA yHIOPSLOYEHHOTO I10JIs, JOKAXKUTE, YTO
. a b .1
V(a,beR): (a0 Ab>0 = e + P +b ).
3aganue 6.3.3.Y3(OIIK-3)
Bbruncaurs i/1 - i\/g , TIe 1 — MHHAMas ¢IUHMIIA.
3ananume 6.3.4. Y4(OIIK-3)
Pewmts ypaBHeHHe X-- (2+1)x + (-1+7i) =0, rae i — MHEMAs eMHHAIIA.
3aganue 6.3.5. Y5(OIIK-3)
HccnenoBarh Ha TMHEHHYIO 3aBUCHUMOCTh CHCTEMY BEKTOPOB; HalTH €€ Oa3uc u
paur:  d,=(2;2;1); a,=(3;2;1); a,=(-2;2;1).
3aganue 6.3.6. Y6(OIIK-3)
HccnenoBarh Ha TMHEHHYIO 3aBUCHUMOCTh CHCTEMY BEKTOPOB; HalTH €€ Oa3uc u
panr: 4, =(3;-1;2;0); a,=(2;1;3;-1); a,=(1;3;4;-2); a,=(4;-3;151) .
3aganue 6.3.7. Y7(OIIK-3)
PemnTh CHCTeMy THHEHHBIX ypaBHeHHH | 7x; + 10X,- X3+ 4x4 =-1
)3X1+ 5X; - 4X3+ 6X4=1
) 3x5- 15%3 + 18x4 = 6
lx) + 2xp- 3x3+ 4x4=1
3ananue 6.3.8. Y8(OIIK-3)
PemmnTh cuctemy JTMHEHMHBIX YpaBHEHUI (X +4x,+ X3-2%4 =2
)2X1- Xy +3xX3-6%4 =3
\X] + 2X2 - 3X3 + 7X4 =-2
L-3x1 + X +4X3- X4 =5

6.4. 3ananus, HanpaBJeHHbIe HA (POPMHUPOBaHNeE PO eCCHOHATBHBIX HABBIKOB, BJIaIeHHIl
3ananmue 6.4.1. BI(OIIK-3)
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BektopHoe npocTpaHcTBO V MOPOXKAECHO CUCTEMON BEKTOPOB:

a,=(1;1;1);

a,=(0;2;3); a,=(0;0;1); a,=(1;3;4) . Haiinute 6a3uc u pasmMepHOCTh V .
3ananue 6.4.2. B2(OIIK-3)

Hatingure 6a3uc u pazMepHOCTh BeKTOpHOTO mpocTpadcTia (L; R; +; *) Hax monem
R, rme L={(a; 0; 0; B)}; o.peR..
3ananmue 6.4.3. B3(OIIK-3)

Boraucmuts 3/1+ i\/g , TIe 1 — MHHUMas CIUHHMIIA.
3ananue 6.4.4. B4(OIIK-3)

Borancnuts (141)'

, TIle 1 — MHHMAas eqUHMIIA.

3ananne 6.4.5. B5(OIIK-3)

Haiitu oOpatnyto matpuity: | 0 1 2

3ananne 6.4.6. B6(OIIK-3)

Berancnuts OMpECaACIINTECIIb:

5 -2 3
0 1 =2
1 2 3 4
4 5 6 7
7 6 5 4
3210

3ananme 6.4.7. B7(OIIK-3)

PemmTs ypaBHeHue: x' +16=0.
ananue 6.4.8. BS(OIIK-3)

Haiitu o6pa3z x =

2 4 2
(1;2;3) c momompio MaTpuilbl oneparopa | 3 1 -1
-5 2 3

CooTHomIeHMe 3a1aHUI ¢ PopMUPYEMBIMH MOKA3ATEJIAMHU 00yYeHUS

3adanus, nanpagnennvie
Ha:

- npuobpemenue HOBbIX
3HaHUIL, Y2yOneHun u

dopmupyemas 3aKpennienus panee
Ilokaszamenu cghopmuposannocmu Komnemenyuu N
KOMIIeTeHIHsI npuodpemennvIX 3HANUIL;
- popmuposanue
npogeccuonanvhuix
ymenuit u nagvikoe POC
MeKyu|e2o KOHmpoJis
OITK-3 Bnaoembs:
-HaBBIKAMH BBIOOpA WHCTPYMEHTAJBHBIX CPEJICTB AJIs
00pabOTKN YKOHOMHYECKUX JaHHBIX B COOTBETCTBUH C
Crnioco6HOCTH HocTaBJIeHHOM 3anaueii; B1(OIK-3)
BBIOPATH -HABBIKAMH aHANW3a Pe3yldbTaToB M o0OocHOBaHus | 3adanme 6.4.1. B1(OIIK-3)
MHCTPYMEHTAJIbHBIE | MOTYYCHHBIX BBIBOJIOB npu obGpabotke | 3aranue 6.4.2. B2(OIIK-3)
9KOHOMMYECKUX JaHHbIX; B2(OIIK-3) 3ananne 6.4.3. B3(OIIK-3)
cpeactsa o -METOAUKON IOCT, OeHI/I’H aHalM3a W I[PHUMEHEHUS 3ananue 6.4.4 B4(OIIK-3)
06paGoTKH A poer, p 3apanne 6.4.5. B5(OTTK-3)
MaTeMaTHYECKUX MOJIENeH /Ul OUCHKH COCTOAHUS W | 34,auue 6.4.6. B6(OTIK-3)
9KOHOMHYECKHUX NPOTHO3a PA3BUTHA OKOHOMHYECKUX SBIEHHH U | 3ajamme 6.4.7. B7(OITK-3)
JIaHHBIX B | mpoueccos; B3(OIIK-3) 3ananue 6.4.8. B§(OIIK-3)
COOTBETCTBUM C | - BIajeHHe HaBBIKAMH JIOTMYECKOT'O MBILIICHUS IS
HOCTARICHHOM BEIPAaOOTKM CHUCTEMHOTO B3IVIAa Ha MPOOIEMBI
. npodeccronansHoi nesrensHocTH; B4(OIIK-3)
3aJa4eH,

-BJIaJICHUE TIpHEMaMH aHaju3a CHHTEe3a, 0000IIeHHs,

10
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POAHATH3UPOBATH
pe3yabTaThl
000CHOBATH
HOqueHHBIe
BBIBO/IBI.

n

KIaccupuKaun u
CIIEICTBEHHBIX  CBSA3€EH
B5(OIIK-3)

-HAy4YHOW METOJIOJIOTHEN OLIEHKH M pa3pelieHus
BO3HHUKAIOIIMX JKOHOMHYECKHX IpoOieM, BceMH
METOJaMH HAYYHOTO ITO3HAHMSA, CIIOCOOCTBYIOIINMHU
penreHuto cBoux nmpodeccrnonanbHbix 3a1a4; B6(OIMK-
3)

- BIIQJICHUC HABBIKAMH SICHOTO BBIPAXKCHUS CBOUX
MBICTICH U J0KA3aTEIbHOTO OTCTAUBAHUS COOCTBEHHBIX
no3unui u pemenunit; B7(OIK-3)

- BIAJCHUC HABBIKAMU JIOTUYECKOTO IMOCTPOCHHUS

BBISIBIICHUS
IpH  OLEHKE

MIPUYUHHO-
CUTYAIHH;

myOTMYHON peun, apryMeHTAIINH, BEJICHHMS
nuckyccuit; B§(OITK-3)

Ymemo:

-IIPUMEHSTH WHCTPYMEHTAIbHbIE cpeJncTBa,
UCTIONB3yeMble  UIT  0O0paboTKM  IKOHOMHYECKHX
JaHHBIX B COOTBETCTBHHM C TIOCTaBIICHHOM 3ajadei;
Y1(OIIK-3)

-aHAIM3UPOBaTh  pe3yNbTaThl HW  OOOCHOBHIBATH

TMOJYYCHHBIC BBIBOJbLI IIPU o6pa60TKe 9KOHOMHYECCKHUX
JAaHHBIX B COOTBETCTBHU C IIOCTaBJIICHHOM 33)13‘16171;

V2(OIIK-3)
-HpI/IMeHﬂTb METOAbI MATEMATHUYCCKOI'O aHaJin3a u
MOoA€JIMpOBaHUsd, TCOPETUYCCKOTO nu

9KCIIEPUMEHTAILHOTO HUCCIICJOBAHUS Ul PEIICHUS
sKkoHOMHYeCKHX 3aaad; ¥Y3(OIIK-3)
-SICHO u HEMPOTHBOPEUHBO
moHATHIHEI anmnapat; Y4(OI1K-3)
-MaBaTh TOYHBIC (DOPMYIUPOBKH © OIpPEACICHUS
(mepurnnmm); Y5(OIIK-3)

- TOPUMEHATh pa3iM4yHbICe IIPUEMBbl U Olepaluy,
ucroiib3yeMble 0pu  (HOPMHUPOBAHWUHU HOHATUH, B
npolecce PacCykJCHUS M YMO3aKIIOUCHUsI, a TaKKe
npaBuiia  yrnoTpeOJieHHs:  SI3bIKOBBIX  BBIPAKEHUI;
Y6(OI1K-3)

-[I0CJICZIOBATEIbHO M HEMPOTUBOPEUYHMBO PACCYKAATh,
JIeNIaTh BBIBOJIbI, AHATM3UPOBATh U KIACCH(UIIMPOBATH
nadopmanuio u Gpaxruaeckuit Mmarepuan; ¥Y7(OIIK-3)
-HCIOJIb30BATh METOJOJIOTHIO HAyYHOTO TO3HAHHS

HCIIOJIB30BAaTh

3ananue 6.3.1. Y1(OIIK-3)
3ananue 6.3.2. Y2(OIIK-3)
3apanue 6.3.3. Y3(OIIK-3)
3ananue 6.3.4. Y4(OIIK-3)
3anpanue 6.3.5. Y5(OIIK-3)
3ananue 6.3.6. Y6(OIIK-3)
3apanue 6.3.7. Y7(OIIK-3)
3ananue 6.3.8. Y8(OIIK-3)

OpU  pa3pelieHMH  CBOMX  HEMOCPEICTBEHHBIX
nccienoBaTesbekux 3anad; Y 8(OIIK-3)
3uamo:

- MHCTPYMEHTAJbHBIE CPEJCTBA, HCHOIb3yEeMBbIE IS
00paboOTKM HIKOHOMHUYECKHX JIAHHBIX B COOTBETCTBHH C
nocraBieHHou 3amaveit; 31(OIIK-3)

- crocoObl aHajgM3a pe3yNbTaroB M OOOCHOBaHUS
MOJTYYCHHBIX BBIBOJIOB npu obpaboTke
9KOHOMHMYECKUX  JAaHHBIX B  COOTBETCTBUH C
rocTaByieHHOM 3amadeit; 32 (OITK-3)

-OCHOBBI MAaTEMaTHYECKOTO aHalm3a, HEOOXOIMMEIC
IUTA penIeHns SKoHoMudIeckux 3aaad; 33 (OIIK-3)

- pa3HYHbBIe IPHEMBI U OTIEPaLliH, UCTIONIb3yeMBbIE TIPH
(hOpMHUPOBAHNH TIOHATHH, B TPOIECCE PACCYKIACHUSA U
YMO3aKIIOYEeHHs, a TaKkKe IMPaBWI YIOTpeOICHUS
SI3BIKOBBIX BhIpaskeHui; 34 (OIIK-3)

-0CHOBHI Teopuu aprymenTanuy; 35 (OIIK-3)
-CTPYKTYpy Hay4YHOTO 3HaHU, creuuduky
SMIMPHUYECKOTO U TEOPETUIECKOTO YPOBHEH HAYYHOTO
no3Hanus; 36 (OIIK-3)

- OCHOBHBIE 3aKOHBI U MpuHIHIEI Joruky; 37 (OIIK-3)
- TeHICHIIMY ¥ NePCUEKTHBEl (PUHAHCOBOTO Pa3BUTH
crpanbl; 38 (OTIK-3)

3ananue 6.2.1. 31(OI1K-3)
3ananue 6.2.2. 32(0OI1K-3)
3apanue 6.2.3. 33(OI1K-3)
3amanue 6.2.4. 34(0OI1K-3)
3amanue 6.2.5. 35(0I1K-3)
3amanue 6.2.6. 36(0OI1K-3)
3ananue 6.2.7. 37(0OI1K-3)
3ananue 6.2.8. 38(OI1K-3)

11
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7. ®OHJ] OHEHOYHBIX CPEACTB JJIs1 IPOBEJAEHUA TEKYIIET'O KOHTPOJIA
N ITPOMEKYTOYHOU ATTECTAIIMU OBYYAIOIUXCA 11O JUCHUIIJIMHE

7.1. CpeacTBa OLICHUBAHUS B X0/1€ TEKYIIET0 KOHTPOJIA:
7.1.1 3anaHus 1Jis1 OLEHKW 3HAHMUH
7.1.1.1 TecroBsblie 3apanus (OIIK-3)
Bapmuanr 1
1) Hansr mHOXecTBa A={2; 3;7;9; 11; 17} m B={1; 3; 7; 10; 12; 17}. A\B=...
a) {1;0;-1};  ©){2;9; 11};  B) {1;10; 12}; 1) {1;9;11;12}.
2) Hanel mHOKecTBa A={2; 3} m B={1;3;7}. AxB=...
a) {(2;3); (3;3); 3;7); 3;1); (1:3); (357 )5 6) {(7:1); (2:3); (257); (757); (353); (3573
B) {(2;1); (2;3); (2;7); (3;1); (353); 357} 1) {(2:1); (2;3); (3:1); (353); (357)}-
3) OTHOIICHUEM 9K6UBAIeHMHOCHU HA3BIBACTCS OMHAPHOE OTHOIIICHUE, €CTTH OHO ...
a) pe(JIeKCUBHO, CAMMETPHYHO U TPAH3UTUBHO;
0) peIeKCUBHO ¥ ACUMMETPUYHO;
B) aHTUPEDIECKCUBHO, CHMMETPUYHO W TPAH3UTHBHO;
r) pehJIeKCUBHO, aHTUCUMMETPUYHO U TPAH3UTUBHO.
4) OTHOIIIEHHUEM nops0Ka Ha3bIBACTCSI OMHAPHOE OTHOIIIEHUE, €CIIA OHO ...
a) peIeKCUBHO U CBS3HO;
0) pedaeKCUBHO, ACHMMETPUYHO M TPAH3UTHUBHO;
B) aHTUPE(ICKCUBHO U CHMMETPUYHO;
') aHTUCUMMETPHYHO U TPAH3UTHUBHO.
5) Onepanus neneHust Ha MHOKECTBE pallMOHATIBHBIX YUCE ...
a) orpeziesieHa; ©O) HE BBIMIOJIHMUMA; B) aCCOLIMATHBHA; T) AUCTPUOYTHBHA.
6) Onepanusi yMHOKEHHSI HA MHOKECTBE LIEIIbIX YUCEN ...
a) He ompeziesieHa; ©O) He KOMMYTAaTHBHA; B) ONpPECNICHA; T) IUCTPUOYTHBHA.
7) MmuozxkecTBO HCJIBIX YUCCII OTHOCUTCIIBHO YMHOKCHUS SABJIACTCA ...
a) KOJIBIIOM; 0) TpyMIoi; B) anreOpoid; T) MOTYKOJIBIIOM.
8) MmuozxkecTBO PalOHAJIBHBIX YUCCJI OTHOCUTCIIBHO CIIOKCHUSA U YMHOXCHUS ABJISICTCA:
a) rpymrou; O) MojaeM; B) HEKOMMYTATHBHBIM KOJIBIIOM; T) JIECOM.

9) 1+, rae i — MHAMAas eqUULIA, PABEH:
a) %/E(CoswvL sinw), k=0;1;2.

0) 3\/E(COSMJriSinM), k=0;1;2.

B) Y2 (cos +32”k +sinZ +32”k ), k=0;1:2.

r) (’\/E(COSMJriSinM), k=0;1;2.

I .3
10) Tpuronomerpuueckasi popmMa KOMIUIEKCHOTO YHCIa — 5 +1i - HWMEET BU/I:

a) cosz—”—i-isinz—ﬂ; 0) cos3—”+isin5—”; B) 2 cos -+ isin - T) V2 coss—”—isins—ﬂ .
3 3 4 6 3 3 6 6

11) (G;*) — Ha3BIBAETCS TPYMIION, €CITH ...
a) G£=J; Y(a,beG):a*xbe G,V (a,b,ce G):a*(bxc)=(a*b)*c

AxeG)V(aeG):a*x=x*a=a,V(ae G)A(yeG):a* y=y*a=x
6) G=JD; V(a,beG):axbe G,V (a,bce G):a*x(b*xc)=(a*xb)*c,

AxeG)V(aeG):a*xx=x*a=a,V(ae G)A(yeG):a* y=y*a=x

12
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B) G=; V(a,beG):axbe G,V(a,b,ce G):a*(b*xc)=(a*b)*c
AxeG)V(aeG):a*x=x*a=a,V(ae G)A(yeG):a* y=y*a=x
r) G£J; V(a,beG):axbe G,V(a,be G):a*b=bx a
AxeG)V(aeG):a*xx=x*a=a,V(ae G)A(ye G):a* y=y*a=x
12) Konb11o (K;+;><) HAa3bIBAETCA TOMOMOP(HBIM KOJIBITY (K' ;(—B;@), ecI ...
a) cymiecTByeT otobpaskenue f MHOxecTBa K Bo muosxkectso K’ u V(a;b€ K):
fla+ b)= f(la)+ {(b); flaxb)= f(a)x f(b);
0) cymecTByeT oToOpaxkenue f MHoxkecTsa K Bo MuoxkectBo K’ u V(a; b€ K):
a® b)= f(a)+ f(b); (a® b)= f(a)x ((b);
B) CylIecTByeT oTobpakenue f MHoxecTBa K Bo muosxectso K' u V(a;b€ K):
fla+b)= f(a)® f(b); flaxb)= f(a)® ((b);
r) cymiecTByeT otobpaxkenue f Muoxectsa K> Bo muoxkectBo Ku V(a;be K'):
fla+b)= f(a)® f(b); flaxb)= fa)® £(b).
13) buHapHBIM OTHOLLIEHUEM Ha MHOXKECTBE A Ha3bIBAeTCH ...
a) OJIMHOXKECTBO AXA,;
0) pehaekCUBHOE U TPAH3UTUBHOE OTHOIICHHUE;
B) MHOXXECTBO AXA,;
') MHOKECTBO BCEX YIIOPSAMOYEHHBIX Hap.
14) (P;+;~) — Ha3BIBAETCSA IOJIEM, ECITH ...

a) (P;+;-) — KOMMYTaTUBHOE KOJIbLIO, B KOTOPOM HOJIb OTJIMYEH OT €IMHUIbI U KaXKIbIi
HEPaBHBIN HYIIO JIEMEHT 00paTHM.

0) P;+;-) — KOMMYTaTHBHOE KOJIBIIO, B KOTOPOM €CTh CIUHHIIA ¥ KaXK/IbIi HEPaBHBII HYITIO
AJIEMEHT 00paTHM.

B) (P;+;-) — HEKOMMYTAaTHBHOE KOJIbIIO, B KOTOPOM €CTh €AMHUIIA M KaXKIbIii HEPABHBIN
HYITIO
3JIEMEHT 00paTuM.

r) (P;+;-) — KOMMYTaTUBHOE KOJIBIO C €AMHUIICH U KaXbIil 3JIEMEHT 00paTuM.
15) Tosie KOMIUIEKCHBIX YHCEIT ...
a) HC ABJIACTCS YU CIOBBIM IIOJIEM, 6) ABJISACTCA ITOAIIOJIEM IT10JIA l[GfICTBHTG.HBHBIX YUCCII,

B) MOKHO JIMHEIHO yMOPSIIOUYUTh T') HeNb35 JTUHEWHO YIOPSAIOYUTh.

. 41993
16) Ecnu i — mMHUMas equHuna, To I =...

ayl; ©0)-i; B)i; T1)2i
17) JIBe cuctemMbl BEKTOPOB HA3bIBAIOTCS IKEUBANIEHMHBIMU, ECIIH ...
a) OHU 00€ JIMHEHHO 3aBUCUMBI WJIM JTUHEWHO HE3aBUCUMBIL;
0) KaKIbIid BEKTOP OAHON CUCTEMBI JINHEHHO BBIPAYKACTCS Yepe3 APYTyI0 CUCTEMY;
B) cojiepaT OJMHAKOBOE YHCIIO BEKTOPOB;
r) 00€ coepKaT KOHEYHOE YHCIIO BEKTOPOB.
18) PazmepHrocmbio BEKTOPHOTO MTPOCTPAHCTBA HA3bIBACTCH ...
a) 4uci0 6a3MCOB 3TOrO MPOCTPAHCTBA;
0) 4KCII0 TUHEHHO HE3aBUCUMBIX BEKTOPOB ITPOCTPAHCTBA;
B) YHCJIO BEKTOPOB B 0a3nce 3TOT0 MPOCTPAHCTBA;
T') YUCJIO JIMHEHHBIX KOMOWHAIUI BEKTOPOB IPOCTPAHCTBA.
19) Hopma BekTOpa onpenensiercs Tak:

o |a|=~a; o la|=va-a. wla=a+Ja; o=l

20) HepasenctBo Komu-byHsSKOBCKOTO UMEET BUI:

13
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oia-Bl=lal+[d]; o la+d<|al+ 3]
ofa+8 <8 ola-8<lal 3]
Bapuanr 2

DA={x|x*~9<0,xeR}; B={x|x’—5x+6<0,xeR}. A\B paBHo:
a) [[221U{3}; 6)(=3:2]; B)(2:3); n[-3:2] U {3}
2)CxkansipHoe npousBezcHre BekTopoB a =(1; —3; 4) u b =(4; 6; —1) paBHoO:
a)l8; ©6)-18; B)16; T1)-15.
3) (11 +2i): (3 —41), rae 1 — MHUMas €IMHMIIA, paBHO ... a) 2 +1; 0)1+3i; B)3-2i; 1) 1+
2i.
4) lanbr mHOXKECcTBa A={2; 3;7;9; 11, 17} u B={1; 3; 7; 10; 12; 17}. ANB=...

a) {1;2;3,7,9;10; 11; 12; 17}; 06) {2;9; 11}; B) {1;2;9;10; 11;12}; 1) {3;7}.
5) daubl mHOKkecTBa A={2;3;7;9; 11; 17} u B={1; 3; 7; 10; 12; 17}. AUB=...

a) {1;2;3;7;9;10; 11; 12; 17};  6) {2;9; 11}; B) {1;2;9;10; 11; 12}; 1) {3; 7}.
6) Bekropst 4 =(2;7) u b=(10;35) — ...

a) TUHEIHO He3aBUCHUMBI;  0) JIMHEWHO 3aBUCHMBI,

B) OPTOTOHAJILHBI; T') MPOTUBOTIOJIOKHO HAIIPABJICHBI.
7) Bekropwt @ =(—5;3) # b=(6;10) — ...

a) COHAIpaBJICHBI; 0) TUHEWHO 3aBUCHMBI,

B) OPTOTOHAJIbHBI; T') MPOTUBOIOJIOKHO HAMPABIICHBI.

8) VkaxuTe mpaBUILHOE YTBEPKICHHE:
a) BCAKUN U30MOP(PU3M SBISETCS TOMOMOP(HU3MOM;
6) 1+2i< 3+4i , rue i*=—1;
B) €CJIIM CICTEMA BEKTOPOB COAEP>KUT HYJIEBOM BEKTOP, TO CUCTEMA JIUHEIHO HE3aBUCHMA;
I') OTHOLLIEHHE «KPAaTHO» HA MHOXKECTBE HATypPaAJIbHBIX YUCE SIBJISAETCS TPAaH3UTHBHBIM.
9) EBKIIMA0BBIM IPOCTPAHCTBOM Ha3bIBAETCH ...
a) KOHEUHOMEPHOE BEKTOPHOE IIPOCTPAHCTBO;
0) BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM BBEJICHO CKAJIIPHOE YMHOKEHHE BEKTOPOB;

B) BEKTOPHOE TPOCTPAHCTBO R’
I') BEKTOPHOE IIPOCTPAHCTBO, B KOTOPOM JIIOOBIE [IBa BEKTOPA JIMHENHO HE3ABHCHMBI.
10) Cucrema BEKTOPOB 4, ; d, ;...; 4, HA3bIBACTCS JIMHEHHO HE3aBUCHMOM, €CIIH ...

4 =0 BBINOJHSETCS TOIBKO PU YCIOBHU

n n

a) pasercteo A, a, + A, a, +...+ A4
A=4=.=1=0;

6) paserctBo A d, + A, d, +..+ 1 a4, = 0 BBmoNMHsETCS [pH YCIOBHU
A=A4=.=1=0;

B) paBeHctBo A, 3, + A,a, +...+ A a = 0 He BHIMONHACTCS HH [PH KaKHUX YCIOBHSAX;

r) paenctBo A, d, + A,d, +...+ A a4, =0 BbImOIHsCTCS NP HEHYIEBBIX

Koa(urmenTax.

11) HepaBeHCTBO TpeyrojJpHUKA UMEET BUL:
o|d+8|<|a|+|8]. o|a-8|<|a]+|:
ol st oladl<lai+ |

14
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12) /IBa BeKTOpa Ha3bIBAIOTCS OPTOTOHAIBHBIMH, €CIIH ...
a) OHU HOPMHUPOBAHBI U JINHEHHO HE3aBUCHMBIL;
0) UX CKaJIIpHOE MTPOU3BEICHNE PABHO CIMHUIIE;
B) X CKaJIIpHOE IIPOM3BE/ICHUE PABHO HYIIIO;
') UX CKaJIIPHOE IPOU3BEJCHUE PABHO HYJIEBOMY BEKTODY.
13) bazucom cucTemMbl BEKTOPOB HAa3bIBACTCH ...
a) Takas e€ MoJICUCTEMA, KOTOpasi HE MOXET ObITh TUHEIHO BBIpaXEHA Yepe3 BCIO CHCTEMY;
0) MHOKECTBO BCEX JIMHEMHO 3aBUCHUMBIX BEKTOPOB 3TON CHUCTEMBI;
B) OCHOBHOE MHOECTBO 3TO CUCTEMBI;
) e€ TUHEHHO He3aBUCUMAs MOACUCTEMA, YepPe3 KOTOPYIO JIMHEWHO BBIPAXKACTCS KaXK I
BEKTOp CHUCTEMBI.
14) JIuneitHOM 000JI0YKO MHOKECTBA BEKTOPOB HA3bIBACTCH ...
a) TUHEIHO 3aBUCHMAas MTOICUCTEMA 3TUX BEKTOPOB;
0) TMHEWHO He3aBUCUMAs MOJACKCTEMA 3TUX BETOPOB;
B) MHOXKECTBO BCEX JINHEHHBIX KOMOMHAIIUN ITHX BEKTOPOB;
T') MHOYKECTBO JIMHEHHBIX MTPeoOpa30BaHUM 3TUX BEKTOPOB.
15) Ilonem siBnsiercst:

a) (R+:): 6 (Z+:): » (M) 1 (10f+).
16) Konb1o (K;+;><) HAa3bIBACTCS N30MOP(QHBIM KOJIbILY (K ;@;@), eCI ...

a) cymiecTByeT otobpaskenue f MHOxecTBa K Ha MHoxkectso K’ u V(a;6€ K):
fla+ b)= Aa)+ f(b); Aaxb)= fa)x A(b);

0) cyliecTByeT B3aMMHO OJIHO3HaYHOE oToOpaxeHue f MHoxxkecTBa K Bo mHOkecTBO K’ 1
V(a;be K): Aa®b)= fla)+ A(b); Aa®b)= fla)x Ab):

B) CYIIIECTBYET B3aUMHO OJIHO3HAUYHOE oToOpakeHue f MHOKecTBa K Ha MHOKecTBO K’ 1
V(a:be K): fla+ b= Aa)® Ab); flaxb)= Aa)® Ab):

r) cymiecTByeT otobpaxkenue f Muoxectsa K> na muoskecto Ku V(a;be K'):
fla+ b= Aa)® Ab); flaxb)= Aa)® Ab).
17) OTHOLIEHNE «1EPIEHAUKYIIPHOCTHY HA MHOXECTBE MPSAMBIX Ha MNIOCKOCTH ...

a) pepyiekcuBHO;  0) CAMMETPHYHO;  B) TPAH3UTUBHO;,  T) CBS3HO.
18) Vkaxkure BepHOE YTBEPKIECHUE JIs1 YUCIOBBIX MHOXKECTB:

a) Nc Zc Rc Qc C;
0) Nc Zc Qc Rc C;
B) Nc Zc Cc QC R;
r NcCc Qc Rc ”Z.

19) HauMeHbIIUM MOIONIEM YMCIIOBOTO TOJIS SBJSETCS TOJIE. ..
a) pallMOHAJIbHBIX YUCEIT, 0) LIEeJIBIX YHCeT;
B) ICHCTBUTEIBHBIX YUCEN;,  T) KJIACCOB BBIYETOB IO MMPOCTOMY MOIYIIIO.

20) (N,+,) SBJISETCA ...
a) KONbIIOM;  0) TpYIIIOif; B) MOJIYKOJIBLIOM; T') OJYTPYIIION.

Bapuanr 3
1) Hansr mHOXecTBa A={2; 3;7;9; 11; 17} m B={1; 3; 7; 10; 12; 17}. A\B=...
a) {1;0;=1};  ©){2;9;11};  B) {1;10; 12}; 1) {1;9;11;12}.
2) Hanel mHOKecTBa A={2; 3} m B={1;3;7}. AxB=...
a) {(2;3); (3;3); 3;7); 3;1); (153); (357 }s 6) {(7:1); (2:3); (257); (757); (353); (3573
B) {(2;1); (2;3); (2;7); (3;1); (353); 357} 1) {(2:1); (2;3); (3:1); (353); (357)}-
3) OTHOIIEHUEM SKEUBANICHMHOCMY HA3bIBAETCS 6I/IHapHO€ OTHOIICHHUEC, €CJIX OHO ...
a) pe(JIeKCUBHO, CAMMETPHYHO U TPAH3UTUBHO;

15
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0) peIeKCUBHO M ACUMMETPUYHO;
B) aHTUPE(DIECKCUBHO, CHMMETPUYHO W TPAH3UTHBHO;
r) peIeKCHBHO, aHTHCUMMETPUYHO W TPAH3UTHUBHO.
4) OTHOIIIEHHUEM nopsi0Ka Ha3bIBACTCsI OMHAPHOE OTHOIIIEHUE, €CIIA OHO ...
a) pehIeKCUBHO U CBS3HO;
0) pedaeKCUBHO, ACHMMETPUYHO M TPAH3UTHUBHO;
B) aHTHPE(DIECKCUBHO U CHMMETPHUYHO;
') aHTUCUMMETPUYHO U TPAH3UTHUBHO.
5) Onepanus neneHust Ha MHOKECTBE pallUOHAIBHBIX YUCEN ...
a) orpeziesieHa; 0) HE BBIMOJHUMA; B) aCCOIIMATHBHA; T) AUCTPUOYTHBHA.
6) Oniepanusi yMHOKEHHSI HA MHOKECTBE LIEIIbIX YUCEN ...
a) He ompeziesieHa; 0) He KOMMYTAaTHBHA; B) ONPEACIICHA; T) IUCTPUOYTHUBHA.
7) MHOXECTBO IEBIX YUCENI OTHOCUTEIILHO YMHOKEHUS SIBIISIETC ...
a) KOJIBIIOM; 0) TPYMIoOii; B) anreOpoid; T) MOTYKOJBIIOM.
8) MHOKeCTBO pallHOHAIBHBIX YUCENl OTHOCUTEIILHO CIIOKEHUS U YMHOXKEHUS SBIISETCS:
a) Tpymmoi; 0) mojgeM; B) HEKOMMYTaTHBHBIM KOJBIIOM; T) JIECOM.

9) 1+, rae i — MHAMAas eqUULIA, PABEH:
a) %/E(CosmvL sinw), k=0;1;2.

0) 3\/E(COSMJriSinM), k=0;1;2.

B) 6\/5(005 ”+32”k +sinZ +327Tk ), k=0;1;2.

r) %(Cosﬂ/4;—2ﬂk+isinﬂ/4+2ﬂk

), k=0;1;2.
I .3
10) Tpuronomerpuueckasi popmMa KOMIUIEKCHOTO YHCIa — 5 +1i > HMMEET BU/I:

a) cosz—”—i-isinz—ﬂ; 0) cos3—”+isin5—”; B) 2(cos£+isin£j T) ﬁ(coss—”—isins—ﬂ].
3 3 4 6 3 3 6 6
IHA={x|x*-9<0,xeR}; B={x|x*-5x+6<0,xeR}. A\B pasHo:
a) [[2:21U{3}; 6)(=3:2]; B)(2:3); 1) [-3:2] U {3}

12)CxkansipHoe Mpou3BE/IEHUE BEKTOPOB 2=(1; -3;4)mn b =(4; 6; —1) paBHo:
a)l18; ©6)-18; B)16; T1)-15.
13) (11 +2i): (3 —4i), rae i — MHUMAas €AWHMIA, PaBHO ... a) 2 +1; 0) 1 +3i; B)3-2i; ) 1+
2i.
14) Jansl MuOeCcTBa A={2; 3; 7;9; 11; 17} m B={1; 3; 7; 10; 12; 17}. ANB=...

a) {1;2;3;7;9;10; 11; 12; 17};  6) {2;9; 11}; B) {1;2;9;10; 11; 12}; 1) {3; 7}.
15) lansl MuOXecTBa A={2; 3;7;9; 11; 17} m B={1;3;7;10; 12; 17}. AUB-=...

a) {1;2;3;7;9;10; 11; 12; 17};  6) {2;9; 11}; B) {1;2;9;10; 11; 12}; 1) {3; 7}.
16) Bexropert @ =(2;7) m b=(10;35) — ...

a) TUHEIHO He3aBUCHUMBI;  0) JIMHEWHO 3aBUCHMBI,

B) OPTOTOHAJILHBI; T') MPOTUBOTIOJIOKHO HAIIPABJICHBI.
17) Bekropst 4 =(—5;3) u b=(6;10) — ...

a) COHAIpaBJICHBI; 0) TUHEWHO 3aBUCHMBI,

B) OPTOTOHAJIbHBI; T') MPOTUBOIOJIOKHO HAMPABIICHBI.

18) VkaxuTe mpaBUILHOE YTBEPKICHHE:
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a) BCAKUN M30MOP(U3M SBISETCS TOMOMOP(U3MOM;
6) 1+2i< 3+4i , rue i*=—1;

B) €CJIM CUCTCMaA BCKTOPOB COACPIKUT Hy.]IeBOI\/'I BCKTOP, TO CUCTCMA JIMHENHO HC3aBUCHUMA,

F) OTHOIICHHUEC «KKPATHO» Ha MHOXXCCTBE HATYpPaJIbHBIX YHUCCII ABJISACTCA TPAH3UTUBHBIM.

19) EBkMI0BBIM TPOCTPAHCTBOM Ha3bIBAETCH ...
a) KOHEUHOMEPHOE BEKTOPHOE ITPOCTPAHCTBO;

0) BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM BBEJICHO CKAJIIPHOE YMHOKEHHE BEKTOPOB;

B) BEKTOPHOE MPOCTPAHCTBO R’

I') BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM JIFOOBIE /1B BEKTOPA JTMHEWHO HE3aBUCUMBI.

20) Cucrema BEKTOPOB d,; d, ;...; 4, HA3bIBACTCS JIMHEHHO HE3aBUCHMOM, €CIIH ...
a) paerctBo A,d, + A,a, +...+ A, a, =0 BBIIOIHSCTCS TONBKO IIPH yCIOBUN
A=A4=.=1=0;

6) paserctBo A, d, + A,a, +...+ A a, =0 BbimonHsercs npu ycrnoBuu

A=A, =.=1 =0;

B) paBeHCTBO A, d, + 4,4, +...+ A a4 =0 He BBIIONHSICTCS HU IPU KaKUX yCIOBUSIX;

r) paBeHctBo A d, + A,d, +...+ A a_ =0 BbImoOIHSCTCS P HEHYIEBBIX

n n

Ko ureHTax.

Bapuanr 4 (JIunAnr)
1) (G,*) — Ha3BIBAETCS TPYIION, €CITH ...

a) G2, V(a,be(G):axbe G, V(a,bceG):ax(bxc)=(a*b)*c
AxeG)V(aeG):a*x=x*a=a,V(ae G)A(yeG):a* y=y*a=x
6) G£J; V(a,beG):axbe G,V (a,bce G):a*(b*xc)=(a*b)*c,
AxeG)V(aeG):a*xx=x*a=a,V(ae G)A(ye G):a* y=y*a=x
B) G=; V(a,beG):axbe G,V(a,b,ce G):a*(b*xc)=(a*b)*c
AxeG)V(aeG):a*x=x*a=a,V(ae G)A(yeG):a* y=y*a=x
r) G£J; V(a,beG):axbe G,V(a,be G):a*b=bx a
AxeG)V(aeG):a*xx=x*a=a,V(ae G)A(ye G):a* y=y*a=x
2) Konb1o (K;+;><) Ha3bIBAETCA TOMOMOP(HBIM KOJIBITY (K' ;(—B;@), ecI ...
a) cymiecTByeT otobpaskenue f MHOxecTBa K Bo muoskectso K’ u V(a;b€ K):
fla+ b)= f(a)+ {(b); flaxb)= f(a)x f(b);
0) cymecTByeT oToOpaxkenue f MHoxkecTBa K Bo Muoxkectso K’ u V(a;b€ K):
Ha® b)= f(a)+ f(b); [(a® b)= f(a)x (b);
B) CylIecTByeT oTobpakenue f MHokecTBa K Bo muosxectso K' u V(a;b€ K):
fla+b)= f(a)® f(b); flaxb)= fa)® ((b);
r) cymiecTByeT otobpaxkenue f Muoxectsa K> Bo muoxkecto Ku V(a;be K'):
fla+b)= f(a)® f(b); flaxb)= fa)® £(b).
3) buHapHbBIM OTHOIIEHHEM Ha MHOXECTBE A Ha3bIBACTCH ...
a) MOAMHOXECTBO AXA;  0) pedIeKCUBHOE U TPAH3UTUBHOE OTHOIIICHHUE,

B) MHOXECTBO AXA; I') MHOKECTBO BCEX YIMOPSJOUCHHBIX Map.
4) (P;+;-) — Ha3BIBAETCSA MOJIEM, E€CITH ...

a) (P;+;-) — KOMMYTaTUBHOE KOJIbLIO, B KOTOPOM HOJIb OTJIMYEH OT €IMHUIbI U KaXKbII

HEpPaBHBIN HYIIO 3JIEMEHT 00paTHM.
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0) (P;+;-) — KOMMYTaTUBHOE KOJIbII0, B KOTOPOM €CTh €MHMIIA U KaX bl HEPABHBIN HYIIIO
AJIEMEHT 00paTHM.
B) (P;+;°) — HEKOMMYTaTHUBHOE KOJbII0, B KOTOPOM €CTh €IMHHUIIA U KaXK bl HepaBHBIN
HYJTIO
AJIEMEHT O0paTHM.
r) (P;+;-) — KOMMYTaTUBHOE KOJIBIO C €AMHUIICH U KaXbIil 3JIEMEHT 00paTuM.
5) [1oe KOMIUIEKCHBIX YHUCEN ...

a) HE SIBJISIETCS YUCIIOBBIM MMOJIeM;  0) SIBIISIETCS MOJIIOJIEM TOJIsl ACHCTBUTEIBHBIX YHCENT,
B) MOXKHO JIMHEHHO YIIOPSIIOYUTH T') HEeNTb3sl JJMHEHHO YIOPSIOYHTb.
. 1993 . . .
6) Ecnu i — MHUMas enuHuLa, TO 1 =... a)l; ©0)-i; B)i; T)2i

7) [IBe cucteMbl BEKTOPOB Ha3bIBAIOTCS 9KBUBANEHMHbIMU, €CIIH ...

a) oHM 00e JIMHEHHO 3aBUCUMBI WM JTMHEHHO HE3aBUCHMBI,

0) KaXXIpIii BEKTOP OJTHOW CHCTEMBI JIMHEHHO BBIPAXKACTCS Yepe3 IPYTyI0 CUCTEMY;

B) COZIepKaT OAMHAKOBOE YHCIIO BEKTOPOB;  T) 00€ cofepKaT KOHEUHOE YHCIIO BEKTOPOB.
8) PazmepHocmblo BEKTOPHOTO MPOCTPAHCTBA HA3bIBACTCA ...

a) 4ucio 6a3MCOB 3TOTO MPOCTPAHCTBA;

0) 4MCII0 TUHEHHO HE3aBUCUMBIX BEKTOPOB ITPOCTPAHCTBA;

B) YHCIIO BEKTOPOB B 0a3nce 3TOro MpoCTPaHCTBA;

T') YUCIIO TUHEHHBIX KOMOMHAIMI BEKTOPOB IPOCTPAHCTBRA.
9) HopMma BekTopa onpezensercs Tak:

3 |a|=va; o la|=va-a.  wlal=a+Ja; o=l

10) HepasenctBo Kommu-byHsSKOBCKOTO UMEET BUI:

ofa-B<lal +8]: o a+s<|al+|s]
o |a+0|<[d)-|8], a8 <[al (5]

11) HepaBeHCTBO TpeyrojbHUKA UMEET BU/I:
o|a+b|<|a|+|8):  o|a-5|<|a|+|8):
o|a+8)<|a|-|5].  o]a-5]<[a]+]5]

12) /IBa BeKTOpa Ha3bIBAIOTCSI OPTOTOHAIBHBIMH, €CIIH ...
a) OHU HOPMHUPOBAHBI U JIMHEHHO HE3aBUCHMBIL;
0) UX CKaJIIpHOE MTPOU3BEICHNE PABHO CIMHUIIE;
B) X CKaJISIpHOE IIPOM3BE/ICHUE PABHO HYIIIO;
') UX CKaJIIPHOE IIPOU3BEJCHUE PABHO HYJIEBOMY BEKTODY.
13) bazucom cucTemMbl BEKTOPOB Ha3bIBACTCH ...
a) Takas e€ MoJICUCTEMA, KOTOpasi HE MOXKET ObITh TUHEIHO BBIpaXEHA Yepe3 BCIO CHCTEMY;
0) MHOKECTBO BCEX JIMHEHHO 3aBUCHUMBIX BEKTOPOB 3TON CHUCTEMBI;
B) OCHOBHOE MHOECTBO 3TO CUCTEMBI;
) e€ TUHEHHO He3aBUCUMAs MTOACUCTEMA, YepPe3 KOTOPYIO IMHEWHO BBIPAXKACTCS KaXK I
BEKTOp CHUCTEMBI.
14) JIuneitHOM 000JI0YKON MHOKECTBA BEKTOPOB HA3bIBACTCH ...
a) TUHEIHO 3aBUCHMAs MOJCUCTEMA 3TUX BEKTOPOB;
0) TMHEWHO He3aBUCUMAs MOJACUCTEMA 3TUX BETOPOB;
B) MHOXKECTBO BCEX JINHEHHBIX KOMOMHAIIUN ITHX BEKTOPOB;
T') MHOYKECTBO JIMHEHHBIX MTPeoOpa30BaHMUM 3TUX BEKTOPOB.

15) ITonem siBnsiercst:  a) (R;+;-); 0) (Z;+;'); B) (]VH';'); r) ({0};"‘;')-
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16) Konb110 (K;+;><) HAa3BIBAETCSA M30MOP(QHBIM KOJIBILY (K' ;@;@), €CI ...
a) cymiecTByeT otobpaskenue f MHOxecTBa K na muosxkectso K’ u V(a;b€ K):
fla+ b)= fa)+ f(b); flaxb)= f(a)x £(b);
0) cyliecTByeT B3aMMHO OJTHO3HaYHOE oToOpaxeHue f MHoxxkecTBa K Bo mHOkecTBO K’ 1
V(a:be K): Aa®b)= fla)+ A(b); Aa®b)= fla)x A(b):
B) CYILECTBYET B3aUMHO OJJHO3HAaYHOE 0ToOpakeHue f MHokecTBa K Ha MHOXecTBO K™ 1
V(a:be K): fla+ b= Aa)® Ab); flaxb)= Aa)® Ab):
r) cymiecTByeT otobpaxkenue f Muoxectsa K> na muokecto Ku V(a;be K'):
fla+ b)= f(a)® £f(b); flaxb)= f(a)® (D).
17) OTHOLIEHNE «1EPIEHAUKYIIPHOCTHY HA MHOXKECTBE MPSAMBIX Ha MNIOCKOCTH ...

a) pepiekcuBHO;  0) CAMMETPHYHO;  B) TPAH3UTUBHO;,  T) CBS3HO.
18) Vkaxkure BepHOE YTBEPKIECHUE IJIs1 YUCIOBBIX MHOXKECTB:

a) NcZc RcQc (C; 6) NcZcQc RcC;
B) NcZcCcQc R, r) NcCcQc Rc”.

19) HauMeHb1IMM MOAIOIEM YUCIOBOTO MOJS SIBJSETCSA TOJIE. ..
a) palMOHAJIBHBIX YUCEIT, 0) LeJbIX YnCe;
B) ACHCTBUTEIBHBIX YUCEN;  T) KJIACCOB BBIYETOB IO MMPOCTOMY MOJIYIIIO.

20) (]V,+,) SIBJISICTCS ...  a) KOJNBIOM;  O) TPYIIOi;  B) MOJYKOJBIIOM;  T)

MIOJIYTPYIIIOM.
NQ Ilokazamenu cd)opmupoeannocmu Komnemenyuu ¢0(EZZ‘;1K'0}:ZZZZ‘:;2’:Z5)OH}I
1. 31(OIIK-3). Bapwuantl, 1-20
2. 32(OIIK-3). Bapuanrl, 1-20
3. 33(OIIK-3). Bapuant2, 1-20
4, 34(OIIK-3). Bapwuant2, 1-20
5. 35(OIIK-3). Bapuant3, 1-20
6. 36(OI1K-3). Bapwuant3, 1-20
7. 37(OIIK-3). Bapuant4, 1-20
8. 38(OIIK-3). Bapuant4, 1-20

7.1.23apanus 118 OLCHKH YMEHHM I
7.1.2.1 llpumepHsbie Tembl coodmennii (OIIK-3)
Coobmenns (ycTHasi ¢popma) O3BOJISET ITy0Ke 03HAKOMUTHCS ¢ OTACIBbHBIMU, Hanbosee
BaXHBIMH U UHTCPCCHBIMU ITPOLECCCaMU, OCMBICIINTD, YBUJACTH UX CJIOKHOCTb U OCO6€HHOCTI/I.
1. MHOXecTBa.

. AnreOpsl.
. KomniekcHbie uncna.

. BekTopHbI€ MpOCTpaHCTBA.

. Onpenenurenu.

2
3
4
5. Marpuusl.
6
7. Cuctembl JIUHEHHBIX YPABHEHUM.
8

. Cuctembl IMHEHHBIX HEPABEHCTB.

| Ne ‘ Hoxkazamenu cpopmuposannocmu komnemenyuu | @POC mekyuiezo Konmpons |
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(memamuxa coooueHuil)
1. VI1(OIIK-1) 1
2. V2(OIIK-1) 2
3. V3(OIIK-1) 3
4. Y4(OIIK-1) 4
5. VY5(OIIK-1) 5
6. Y6(OIIK-1) 6
7. Y7(OIIK-1) 7
8. V8(OIIK-1) 8

7.1.3 3agaHus 1151 OEHKH HABBLIKOB, BJAJTCHUH, ONBITA JeATEJILHOCTH
7.2.3.1 3apaun no aucuuiinue(OIIK-3)

. . Tx,+8x, =9;
1) Pemuteh cucremy nuHEHHBIX ypaBHeHUH MeTo0M Kpamepa:
6x, —5x, =4.
2 3 4
2) Beruucnauts onpenenutens: S 6 7).
8 9 1
2 3 =2 2
3) Boruucnuts onpenenurens: 3 2 -3 2,
4 -3 6
2 5 2 3

9 7
4) Haiitu oOpaTHyI0 MaTpUILy AJISl MATPHIIBL: { g J .

5) BeluncauTh paHr MaTpULIbL:

= — B
0 DN Wn
O W N

X, +2x, +3x; =10;
6) Pemnts cucteMy JMHEHHBIX ypaBHeHUI MeTogoM ['aycca: < 4x, +5x, +6x, =11,
Tx, +8x, +9x; =12.
7) Haiitu MaTpuily TMHEHHOTO onepaTopa ¢, 3aIaHHOTO B POCTPAHCTBE R’ MPaBUJIOM:
V(X =(a;a,;a;) e RY): (X)) = (a, +2a,;2a, —a, + a;;3a, + a, + 2a,) , OTHOCUTEIBHO
€CTECTBEHHOTO 0Oazuca.
8) Haiiti maTpuiy nepexoaa ot 6asuca a4, = (1;2); a, = (0;1) x Gasucy 51 = (3;4); 52 =(-12)
[IPOCTPAHCTBA R
9) Haiiti coOCTBEHHBIE 3HaUEHUS TUHEHHOTO OTIepaTopa, 3aJaHHOTO B IPOCTPAHCTBE R’

5 { 5 2}
MaTpHULICH: .

-1 2
2 -3 1 5 2
10) Haiitu mpousBenenue matpui: | 0 5 1 (-|—-3 0].
-1 0 2|[-7 1
2 =23 1 0
11) Beruuciuth panr matpunsl: (3 0 1 -1 2.
7 -4 7 1 2
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5 -4 2
12) JIuneiHbIi onepaTop ¢ B MPOCTPAHCTBE R’ umeer Marpully | 1 3 —2 | OTHOCUTEIIBHO
-1 4 7

ecTecTBeHHOTO Oa3uca. Haiitu ¢(X), ecnu X = (-3;2;6).

13) IIpuBecTH K KAHOHHYECKOMY BUY KBAJPaTHUHYIO GopMy: f(x,;X,) = 5x +8x,x, +5x; .

14) Haiitu Hopmy apudmeTndeckoro Bektopa (—2; 5; —3; 4; 7).

15) UccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTh CUCTEMY apH(PMETHUECKUX BEKTOPOB:

16) Beruucnurs: V1-i ,rae ic=—1.

17) Boinonauts geiicreust: (5 + 7i) : (2 — 3i), e i* = —1.

18) [nst muoxectBA4; B; C noka3ath paBeHCTBO: AN (BUC)=(ANB)u(4AnC).

19) Haiitu AN B; AUB; A\B,ecmud= {5;8;9; 11}; B={4;8; 10; 11}.

20) M300pa3uTh Ha KOMILIEKCHOM ITIOCKOCTH MHOKECTBO YHUCEII Z, yIOBIETBOPSIONINX yCIOBHIO:
lz—i| > 3.

21) Jloxasars MeTOOM MaTeMaruueckoi naaykiuu: V(ne N): (10" +18n—28):27.

22) Jloka3aTb, 4TO MHOXKECTBO IIEJIBIX YHUCEII, KPaTHBIX 4, 00pa3yeT rpyIiy OTHOCUTEILHO
OMEpPALNH CIOKCHHUS.
23) Jloka3zaTb METOJJOM MaTeMaTHIECKON MHIYKIIHH:

V(neN): P+22+3 ¢  +n’= ”(””)22”“) .
Ne Ilokazamenu chopmuposannocmu KomnemeHyuu POC umo206020 Konmpo:n
(3adauu no oucyuniune)

1. B1(OIIK-3) 1-3

2. B2(OIIK-3). 4-6

3. B3(OIIK-3). 7-9

4, B4(OIIK-3). 10-12

5. B5(OIIK-3). 13-15

6. B6(OIIK-3). 16-18

7. B7(OIIK-3). 19-21

8. B8(OIIK-3). 22-23

7.2 ®OC 1 IPOMEKYTOYHOM aTTecTaAlluu
7.2.1 3ajaHus 1Jis1 OLEHKW 3HAHMUH
Bomnpocsl k 3auery (OIIK-3)

1) MuoxectBo. [TogMHokecTBO. Onepaniuy HaJl MHOKECTBAMHU U UX OCHOBHBIE CBOMCTBA.
Huarpammsl Ditnepa-Benna.

2) ITonsTue ynopsinoueHHol napsl. [Ipsimoe mponsBeneHne ABYX (HECKOIbKHUX) MHOXKECTB.
bunapnsie (n-apubie) oTHouenus. [IpencraBieHre KOHEUHBIX OMHAPHBIX OTHOIICHHIHA
rpadamu.

3) OTHOLIEHNE SKBUBAJICHTHOCTH; pa30MeHNe MHOXKECTBA Ha KJIACChl SKBUBAJIEHTHOCTH, (haKTOp-

MHOECTBO.

4) OtHomenue nopsiaka. [lonstue pynknuu (otodpakenns ). Kommosumus GyHKImii.

5) AunreOpanyeckue onepanuu. lloHsTHEe anreOppl Kak MHOXECTBa C aiureOpanvyecKuMu

onepanusamu. [Tomanredpsl. 'omoMopbu3mMel 1 U30MOPHU3MBI anredp.

6) [lonykonpli0 HATYypadbHBIX yucel. MeToa MaTeMaTH4eCKON HHAYKIIUH.

7) Ilonsitue rpynmsl, koabia. [Toakonsia. ['omoMopdu3mMel 1 H30MOPGU3MBI KOJIEIL.

8) [lone, mpumeps nosneit. [lone panoHaTbHBIX YUCEN.

9) Ilonstue anreOpanyeckol CHUCTEMbl KaK MHOXXECTBA C OINEpPalUsIMH U OTHOIICHUSMH.

Yopsa0o4eHHoe 10JIe.

10) Cucrema nelCTBUTEIBHBIX YHUCEIT; TPOCTEHUININE CBOMCTBA JICHCTBUTEIIbHBIX YHCEIL.
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11) Ilone xomruiekcHbIX yucen. [loHATHE YMCIIOBOrO IOJISL; HAUMEHBIIEE IOIOJIE YUCIOBOIO
nosist. ['eomeTpryeckoe MpeACTaBIeHUE KOMIUIEKCHBIX YHCET.

12) Tpuronomerpudeckas (popMa KOMIIEKCHOTO YHUCIIA.

13) IloHsITHE BEKTOPHOTO MPOCTPAHCTBA, TPUMEPHI; apruhMETHIECKOE BEKTOPHOE TIPOCTPAHCTBO.
14) TloampocTpaHCTBO; JHHEHHass 000J04YKa MHOXecTBa BekTopoB. CymMMa M mpsMasi CymMMa
noAnpocTpadcTB. [loHsATHE TMHEHHOTO MHOTOOOpa3Hs.

15) JIuneiinas 3aBUCUMOCTb U HE3aBUCHMOCTb CHCTEMBbl BEKTOPOB. DKBHUBAJEHTHBIE CHCTEMBbI
BEKTOPOB.

16) bazuc u panr cuctemsl BekTopoB. KoopauHaTHas cTpoka (cTonber) BeKTopa OTHOCUTEIBHO
ITaHHOro Oaswuca.

17) Pa3MepHOCTh BEKTOPHOTO MpocTpaHcTBa. I3oMopdu3m BEKTOPHBIX MPOCTPAHCTB
OJIMHAKOBOM Pa3MEPHOCTH.

18) EBKJINI0BO BEKTOPHOE MPOCTPAHCTRO.

19) OproronanpHas cucTeMa BEKTOpPOB. J[OMOJIHEHHE OPTOTOHAIBLHOM CHCTEMBI BEKTOPOB 10
OpPTOTOHAJILHOTO 0as3uca, TMpolecc oproroHanu3auuu. OpTOroHaJIbHOE JONOJHEHUE K
MOANPOCTPAHCTBY.

20) Hopma Bekropa. HepaBencrBo Kommu-bynskoBckoro. OpToHOpMUpPOBaHHBIH —0a3uc
€BKJIMJIOBA ITPOCTPAHCTBA.

Bomnpocsl k 3x3ameny (OIIK-3)

1) Marpunel. Onepauuu Hag MaTpULlaMH, UX CBOWCTBA.

2) PaBeHCTBO CTPOYEYHOTO M CTOJOIIOBOTO PAHTOB MaTpuilbl. [lpuBeneHue MaTpuilbl K
CTYIIEHYaTOMY BH]ly; BBIUMCIIEHUE PAHTa MATPHIIBL.

3) OOparumbple MaTpuIlbl. JJIEMEHTapHBIC MAaTPHIBL. YCIOBHUS OOpAaTHUMOCTH MAaTpPHIIBL.
Brruncnenue o6paTHOI MaTpPHUIIBL.

4) OnpenenuTenb KBapaTHOW MaTpuilbl. OCHOBHBIE CBOWCTBA ONPEACITUTEIICH.

5) MuHopsl M anredOpanuecKue IOMONHEHUs. PasznoxkeHue ompenenuTenss MO CTPOKE WIN
CTOJIOITY.

6) HeoOxoaumple M JOCTaTOYHBIE YCJIOBHS PABEHCTBA HYIIO ompexaenutens. OnpenenuTensb
IIpOU3BEIeHNs MaTpull. TeopeMa 0 paHre MaTpHUILIbL.

7) Berurcnenne oOpaTHON MaTpPUIIBl IPU IIOMOLIH TPUCOETUHEHHOM.

8) Cucrembl TMHEHHBIX ypaBHeHHH. [loHATHE ClEeACTBUS CUCTEMBI ypaBHEHUW. PaBHOCHIIbHBIE
CHCTEMBl YPaBHEHUH U dJEMEHTapHble NpeoOpa3oBaHUs CUCTeMbl. BekTopHas ¢opma 3amucu
JIMHEWHBIX YpaBHEHUH.

9) Cucrema OZHOPOIHBIX JMHEWHBIX YPaBHEHMMH; YCJIOBUS CYILECTBOBAaHUS HETPUBHAIBHBIX
pemenuit. [IpocTpaHCTBO pellIeHN CUCTEMBl OJTHOPOJIHBIX YpaBHEHUH, €ro Oas3uc.

10) HeogHopoaHas cucrema JTUHEHHBIX ypaBHEHUH; IMHEHHOE MHOroo0pasue perieHui.

11) Kpurtepuit COBMECTHOCTH CHCTEMBbI TUHEHHBIX ypaBHeHU. MeTon [aycca.

12) 3anuch M pelIeHUE CUCTEMBI N JIMHEMHBIX YpaBHEHHH C N NEPEMEHHBIMM B MAaTPUYHOMN
dopwme.

13) IIpaBuno Kpamepa. YcioBue, nmpu KOTOPOM OJHOPOJIHAS CHCTEMA N OJJHOPOJHBIX JTMHEHHBIX
YPaBHEHUH € N IEPEMEHHBIMU UMEET HETPUBUAJIBHBIE PELICHUS.

14) Jlunelinple 0TOOpa’keHUs] BEKTOPHBIX MPOCTPAHCTB; MpHUMEPHI. Spo um o0pa3 JTUHEHHOTO
OTOOpaKCHHUSI.

15) Marpuua nuHeitHoro orneparopa. CBs3b MEXy KOOPAMHATHBIMU CTOJIOLAMH BEKTOPOB X W
P(X).

16) CBsi3b MeXAy KOOPAWHATHBIMH CTOJIOIIAMH BEKTOPAa OTHOCHTEIBHO PA3JIMYHBIX Oa3MCOB.
CBs13p MeXy MaTpullaMU JIMHEHHOTO OMEepaTopa OTHOCUTENIBHO Pa3IMYHbIX 0a3HMCOB; mojxodue
MaTpHLL.

17) Conpsixénnsiii onepatop. ConpsixéHnas Mmatpuiia. CaMoconpsokEHHBIE OTEpaToOpPhl U
CUMMETPUYHBIE MATPHULIBI.
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18) Oproronanbubie MaTpulibl. OOpaTUMble JTUHEHHBIE ONIEPATOPHI.

19) IonsTue nuHEIHOM anreOphl; MpuMepbl. Aredpa TUHEHHBIX OMepaTOPOB BEKTOPHOTO
npoctpaHcTBa. M3oMophusm anreOpbl JTHHEWHBIX ONEpaTOPOB U MOJHOM MAaTPUUHO aareOpsl.
20) CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYCHHUSA. XapPaKTEPUCTHICCKOE YPaBHECHHE.

21) JIuneliHble ONEpaTOpsbl C MPOCTHIM CIIEKTPOM. Y CJIOBUS, IPH KOTOPBIX MaTpulla mojgo0Ha
JIMAaroHaJIbHOU MaTpHIIE.

22) lonsarue o kBagpaTHuHbIX Gopmax. [IpuBenenne kBagpaTHuHON HOPMBI K KAHOHUYECKOMY
BUJLY.

23) OcCHOBHbBIE TOHSATHUSI CUCTEM JMHEHHBIX HEpaBeHCTB. CHCTEMBbl OJHOPOIHBIX JMHEHWHBIX
HEpPaBEHCTB.

24) CnencTBusi CHUCTEMBl OJHOPOAHBIX HEPAaBEHCTB (TeopemMa MunkoBckoro). Kputepuit
HECOBMECTHOCTH CHCTEMBI JINHEHHBIX HEPaBEHCTB.

25) CrangapTHble U KaHOHMYECKHE 3a/laud JIMHEHHOTO MporpaMMupoBaHus. JlomycTHMbIe U
ONTUMAaJIbHBIE BEKTOPHI. Teopema JABOMCTBEHHOCTH (0€3 I0Ka3aTenhCTBA).

26) [loHsiTHE O CUMILIEKC-METO/IE.

No Iloxazamenu cgpopmuposannocmu Komnemenyuu DOC npomerncymounozo KOHmMpPoOa
(sonpocel K 3auémy, IK3ameny)
1. 31(OIIK-3). 1-2,1-3
2. 32(OIIK-3). 3-5,4-7
3. 33(OIIK-3). 6-8, 8-11
4. 34(OIIK-3). 9-11, 12-15
5. 35(OIIK-3). 12-14, 16-19
6. 36(OIIK-3). 15-17, 20-23,
7. 37(OIIK-3). 18, 24-25
8. 38(OIIK-3). 19-20, 26

7.2.2 3aganus Jis OIeHKHN YMEHMIi.
B kauectBe (HOHIOB OICHOYHBIX CpPEACTB U OLEHKM YMEHUH o00ydaromerocs
WCIIONIB3YIOTCS 3aJ]aHusl, PEKOMEHIOBAaHHBIE JIJIS1 BHITIOJIHEHHS B YaChl CAMOCTOSITEIHHOW pabOThI
(paznmen 6.2)

7.2.3 3aganus IS OIEHKH HABBIKOB, BJIAJeHHI, ONBITA JIeITEJIbHOCTH
B kauectBe (OHIOB OILIGHOYHBIX CPEICTB JUIS OLICHKH HABLIKOB, BJIAJICHUN, OMBITA
JEATETLHOCTH O0YYalomerocsl UCIONb3YIOTCS 3a/laHusl, PEKOMEHOBAaHHBIC JJISI BHITIOJIHCHHS B
4achl CAMOCTOSITENILHOM paboThI (pazaen 6.3).

8. IEPEYEHbL OCHOBHOM U g[OHOJIHI/ITEJILHOP"I YUEBHOM JINUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI AU CLUIIJINHBI

JIuteparypa

a) OcHoBHas

l. Enekun A.I'. JluneiiHas anreOpa M aHadUTUYeCcKass T€OMETpHs [DIEeKTPOHHBIN
pecypc] : yuebHoe mocobue / A.I'. EnbkuH. — DJIEKTPOH.TEKCTOBBIC JaHHBIe. — (CapaToB:
BysoBckoe oOpazoBanue, 2018. — 95 c. — 978-5-4487-0325-6. — Pexum nocrymna:
http://www.iprbookshop.ru/77939.html

2. EmenssnoBa T.B. Jluneiinas anreOpa. Pemenne TUNOBBIX 3aaa4 [DIEKTPOHHBIN
pecypc] : yuebnoe mocobme / T.B. EmenbsnoBa, A.M. KompuaToB. — DJIEKTpOH.TEKCTOBBIE

nanuele. — Caparos: Aii [lu Op Meaua, 2018. — 184 c. — 978-5-4486-0331-0. — Pexum
nocrtyna: http:// www.iprbookshop.ru/74559.html
3. Wneun B.A., Kum I'.JI. Jlunelinast anreOpa M aHAJTUTHYECKAas T'€OMETPHS:
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yueOHUK. — 3-€ u3l., nepepad. u gom. — Mocksa: [Ipocnekt, 2015. — 400c. (I'pud)

4. ®enoposa E.M. MaremaTuka B mpuMepax M 3agavax sl CTYJEHTOB-COLIMOJIOTOB.
Yacte 1. JluneiiHas  anrebpa. AHanuTHYecKas TeoMeTpus. Teopusi  mperernos.
Huddepennmanpaoe ucunciaenre [DNeKTpoHHbIN pecypce]| : yaeoHoe nmocodue / E.N. denoposa,
A.C. KoTtropruHa. — OJEKTpOH.TEKCTOBbIE JaHHble. — OMck: OMCKHUIl TOCyAapCTBEHHBIN
yHuBepcuteT uMm. ®.M. [locroesckoro, 2016. — 244 c. — 978-5-7779-1985-4. — Pexum
nocryma: http://www.iprbookshop.ru/59611.html
0) JlomoiHUTEILHASA

1. Bepesuna H.A. Jluneiinas anrebpa [DnekTpoHHBIH pecypc]: yueOHOe mocooue/
bepesnna H.A.— DnektpoH.TekcroBble faHHble.— CaparoB: Hayunas kuura, 2012.— 126 c.—
Pexxum noctyna: http://www.iprbookshop.ru/6293.— DbC «IPRbooks», no naposmto

2. Uneun B.A. Jluneiinas anreOpa [DIeKTpOHHBIN pecypc|: y4eOHUK I BY30B/
Wneun B.A., Ilo3usak O.I'— Onextpon. Tekcrosele ganHsie.— M.: PU3MATIIUT, 2010.—
277 c.— Pexum nocryna: http://www.iprbookshop.ru/25698.— 3bC «IPRbooksy, mo maposro

3. Kpemep H.II., Ilyrko W.M., ®puagman M.H. Beicmiag wmaremaruka [uist
SKOHOMHYECKHX crernuanbHocTei: YueOonuk u Ilpaktukym (wactum 1 m II). — M.: Beicuiee
obpazoBanue, FOpaiit-U3nar, 2009. (I'puod)

4. Jlunelinas anreOpa W aHAIWTHYECKAas TEOMETpUsl [DIEKTPOHHBIA pecypc:
METOJMYECKUE YKa3aHWs, peIICHHEe TUIOBBIX 3a7ad W BapHaHTHl  3aJaHHA —
OJIEKTPOH.TEKCTOBbIE  NTaHHble.— M.: MOCKOBCKHI TOCYJapCTBEHHBIA CTPOMUTEIbHBII
YHUBEPCUTET, 9BbC ACB, 2014 — 83 c— Pexxum JOCTYyTIA:
http://www.iprbookshop.ru/25511.— DBC «IPRbooks», mo mapo:to

5. Yroupx FHO.I'. Jluneiinas anrebpa. AHamuTHuyecKash TreoMeTpHsi [DIeKTPOHHBIN
pecypc]: yuebnoe mocobue st ctyneHToB / Yraupxk FO.I'.— DneKTpoH.TeKCTOBBIC JaHHBIC.—
Omck: Owmckuil rocynapcTBeHHbI  yHuBepcuter, 2013.— 148 c.— Pexum pocryna:
http://www.iprbookshop.ru/24895.— DBC «IPRbooks», mo mapo:to

9. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJTEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOAUMBbIX JIJI OCBOEHUSA JUCHUITJINHBI

1. ObC IPRbooks (AilluApOykc) http://www.iprbookshop.ru

2. Poccuiickas rocygapcTBeHHas myoanyHas ouoimoreka http://elibrary.rsl.ru/

3. Uudopmannonno-npaBoBoii nmoptan «[ apanT» www.garant.ru

10. OBYYEHHUE UHBAJIN/10B U JINL] C OT'PAHUYEHHBIMUA
BO3MOKHOCTSAMMU 3/10POBbS

W3yuenne paHHOW Yy4eOHOW IUCHMIUIMHBI OOYYalOIIUMHCS C OrpaHUYEHHBIMHU
BO3MOXHOCTSIMM  3JI0pOBbsSI OCYILECTBJIAETCS B cooTBeTcTBUUC Ilpmkazom MuHucrepcrsa
oOpazoBanusi U Hayku P® or 9 mnosOps 2015 r. Ne 1309 «O6 yrBepxknaenun Ilopsinka
o0ecrneyeHns yCIOBUH JOCTYNHOCTH AJIsi MHBAJIUAOB OOBEKTOB M IPEAOCTABISAEMBIX YCIYI B
chepe oOpa3zoBaHMsA, a TaKXKe OKa3aHUsS UM TIPH OSTOM HEOOXOJUMOH  IMOMOIIN»,
«MeToauuecKuMl PEKOMEHJAIUsMKM TI0 OpraHM3alliid  00pa30BaTENbHOrO mpolecca JJis
UHBAIUAOB M JIMIl C OrPAaHMYCHHBIMHBO3MOXXKHOCTSMHU 37I0pDOBbS B 00pa3zoBaTEIbHBIX
OpraHu3alUsaX BBICIIETO OOpa3oBaHMs, B TOM UHUCIE OCHAIIEHHOCTH OOpPa30BaTEILHOTO
nporecca» MunucrepctBa oOpa3oBanuss u Hayku P® ot 08.04.2014r. Ne AK-44/05BH,
«[lonoxxennem o mopsiaike OOy4EHUS CTYACHTOB — HWHBAINIOB U JIMIl C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0pPOBBS», YTBEPKICHHBIM MPHUKA30M pekTopa oT 6 Hos10pst 2015 roga Ne60/o,
«[TonmoxkeHrEM 0 CITy»)KO€ MHKIIFO3UBHOTO 00pa3oBaHUs U rcuxosiorudeckoit momomu» AHO BO
«Poccuiickuii HOBBIHM yHUBepcuTeT» OT » oT 20 mMas 2016 rona Ne 187/0.

IIpenocraBienue crenuanbHbIX TEXHMUYECKHX CPEJICTB OOYyYEHHs KOJJIEKTHBHOIO H
UH/IMBUYAJIbHOTO  TIOJIb30BAaHUs, MOX0Op M  pa3paboTka y4eOHBIX MaTepuajoB JUis
00y4aroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI IPOU3BOAUTCS NMPENOAABATEISIMU
C Y4ETOM UX MHIMBUAYAJIBHBIX NMCHUXO(PHU3HOIOTHYECKHX OCOOCHHOCTEH M cnenuduku mpuema
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nepeaayn yueOHou nH(opMaIum.
C ofOydaromuMmucs MO0 WHIMBHAYaIbHOMY IUIAaHY ¥ WHIMBHAyaJbHOMY Tpaduky
IPOBOJATCS MHANBUYATbHbBIC 3aHATUS U KOHCYJIbTAIUH.

'Ln QY

ABtop (coctaBurens): nomeHT A.C. JIaOy30B (C)
(moamnuce)
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AHHOTAIIUS PABOYEM ITPOT'PAMMBI JIUCLIATIVHbBI
«J/Iuneinas ajareopa»
JL1s1 moAroToBKHU 0akanaBpoB nmo HanpasJjeHUu0 38.03.01 «IxoHOMHUKA»
(mpopuib «DUHAHCHI M KPEIUT»)

eau u 3aga49M JTUCHUTIMHBI.

O3HAKOMUTb CTYJEHTOB C OCHOBHBIMM METOJAMHU M TMOHATHSIMU JMHEHHOW anreoOpsl,
HEOOXOJUMBIX JJISl PEUICHUS TEOPETUYECKUX M NMPAKTHYECKUX 3a/1ady SKOHOMUKU. Mcxons u3
1IeJIY, B IPOLIECCE U3YUEHUS TUCLMITIMHBI PEIAOTCs CIeIyIOIUe 3a1auH.

Komnerenmuu crynenra, popMupyemslie B pe3yiabTare ocBoeHus aucuurumnel: OITK-3.

OxxugaeMbie pe3yJibTaThbl.

B pe3ynbTrare uzyyeHus: JUCHUILUIUHBI CTYACHT JI0KEH:

3HaTh: OCHOBHBIC TOHATHS JHMHEHHOW anreOpbl, HEOOXOAWMBIE JIS pEIICHUs 3a/aady;
MPOCTEUIINE IKOHOMUYECKUE MOJIEIN U 33J1a4yd, OCHOBHBIM aIlllapaToOM HUCCIEAOBaHUS KOTOPBIX
CITY)KUT JIMHEIHas anredpa.

YMeTh: IPUMEHITh OCHOBBI JMHEWHOM anreOpbl /Ui pelIeHUs SKOHOMUYECKUX 3a]1ad;
BbIOMpaTh METOJbl W CpPEACTBA PELIECHUS COOTBETCTBYIOLIUX 3a]ad; MPUMEHATH MOJy4eHHBIE
3HAHUS B BBIOPAHHOM CIIeUaTIbHOCTH.

Baanerb: HaBbIKaMU NPUMEHEHUS COBPEMEHHOIO MAaTE€MaTHYECKOrO0 WHCTPYMEHTAapHs
JUISL pelIeHUsT SKOHOMHMYECKHX 3a/1ay; METOJIMKOM IOCTPOCHHUs, aHalM3a M IMPUMEHEHHS
MaTE€MaTUYeCKUX MOJIENEeH I OLIEHKHM COCTOSIHMSI M IPOTHO3a Pa3BUTUS SKOHOMHUYECKHX
SIBJICHUI, MPOIECCOB.

Coneprxanue TUCUUILTAHBIL:

CucreMbl JTUHEHUHBIX YpaBHEHUW. DJIEMEHTHl AHAIMTHYECKOM TE€OMETPUM Ha MPSMOi,
MJIOCKOCTH U B IipocTpancTBe. Onpenenutenu. CucreMbl BeKTOpoB. Panr maTtpuilsl, N — MmepHOe
JMHEMHOE BEKTOPHOE NPOCTPAHCTBO. EBKIMAOBO mpocTpaHCTBO. JIMHEWHBIE omepaTopbl U
MaTpuilbl. COOCTBEHHBIE BEKTOPHI JTUHEHHBIX OmepaTopoB. JIMHEWHbIE 33aJa4d ONTHMU3AIINU.
OCHOBHBIE OMNpEACICHUS MW 3aJayd JIMHEWMHOro mporpamMmupoBaHus. CHMIIJIEKCHBI METO..
Teopus JIBOMICTBEHHOCTHU. JluckperHoe [IPOrPaMMUPOBAHHUE. JuHamuueckoe
nporpammupoBanue. HenmneiiHoe nmporpaMMHUpOBaHUE.
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