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1. HAMMEHOBAHUME U IIEJIb OCBOEHUSA JNCHUITJIMHBI

LensaMu ocBOSHHS AUCUUIUIMHBI «JIMHEHHAs anreOpay sSBIseTCs:

ObGecrieuerre  MPOQPECCHOHATBHOTO 00pa30BaHUs, CHOCOOCTBYIOIIETO COIUAIBLHOM,
aKaJIeMUYeCKO MOOHMIBHOCTH, BOCTPEOOBAaHHOCTM Ha pBIHKE Tpy/Ja, YCIEIIHOH Kapbepe,
COTPYJHHUYECTBY.

@opmupoBaHUE Yy OOYYAIOMIMXCS CHCTEMATH3MPOBAHHBIX MPO(ECCHOHATBFHO 3HAYMMBIX
3HaHUH MO0 JMHEWHOW anredpa W Mpo(hecCHOHATBHBIX YMEHUH M HaBBIKOB, HEOOXOIUMBIX
0akasiaBpy SKOHOMHKH.

Nzyuenne y4ueOHOW IMICHMIUIMHBI HANpaBJICHO HA pa3BUTHE Yy CTYACHTOB HAaBBIKOB
MCTIOJIb30BAHUS METO/IOB JIMHEHHOM anreOpsl MpU pelIeHnH SKOHOMUYECKHX 3a/1a4.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIl BAKAJIABPUATA

VYueOnas qucuumiinHa «JInHeliHas anreOpa» OTHOCUTCS K 0a30BOM YacTH y4eOHOTrO MiiaHa
(b1.B5.06).

ConepxaHue yu4eOHOW TUCIHMIUIMHBI TECHO CBS3aHO C JIOTUKOH M COJEpIKaHUEM JPYTUX
M3Yy4aeMbIX JAMCLHUILUIMH: MaTeMaTU4YeCKUil aHanu3, nH(OpPMATHKa, KOTOpble 00pa3yloT Ipymnmy
HayK, COCTABJIIOIIMX TEOPETUYECKOE OCHOBAaHHWE OTPACIEBBIX DKOHOMHUYECKHUX HayK;
(hopMUPYIOT 3HAYUTEIIBHYIO YACTh MMOHATUWHOTO arapaTa dJKOHOMHKH.

Huctunnuna «JluHelinas anreOpa» sBseTCs HEOOXOAUMOW 0a30¥ IS MOCIETYIOIIETO
OCBOEHUS IACIIATUINH OCHOBHOH 00pa3oBaTeIBHOM MIPOTPaMMBI TaKUX KakK:
«MUKpPOIKOHOMUKAY, «MaKpOIKOHOMHKA», «CTaTUCTUKA» U .

JucnunnuHa uzydaercs Ha 3a09Hoi popme oOyuenus Ha 1-2 kypce B 2-3 cemecTpe.

3. IVIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS 11O JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHMUSI OIl
B pesynbraTe OCBOCHHWS AMCHUIUTUHBI OOYYAIOUIMICS IOJDKEH OBIIANETh CIETYIOMIMMU
KOMTICTCHITUSIMHU:
OIIK-3 CmocobHOCTh BBIOpaTh HHCTPYMEHTAJIBHBIC CpeACTBA sl 00pabOTKH
HSKOHOMHYECKUX JaHHBIX B COOTBETCTBHM C TIOCTaBJICHHOW 3ajadyeil, MpOaHaJIM3UPOBATH
pe3yIbTaThl PACUETOB U 00OOCHOBATH TOTYYCHHBIE BHIBOJIBI.

Ilnanupyembie pe3yJibTaThl OCBOCHUN KOMITeTe HIIMM

Komnerenuust Ioka3zaresnu (MJ1aHUpPyeMblIe) pe3yJabTaThbl 00y4eHusI

Braodemyp:

-HaBbIKAMHM  BBIOOpAa  MHCTPYMEHTAIbHBIX  CPEIACTB  JUIA

00pabOTKH HIKOHOMUYECKUX JAaHHBIX B COOTBETCTBUU C

nocTaBiieHHOM 3a1aueii;B1(OI1K-3)

-HaBBIKAMH aHAllM3a pe3yabTaTOB U 0O0CHOBAHUS MOIYUYEHHBIX
OIIK-3  CrnocoGHOCTB | BBIBOJIOB ITpU 00pabOTKE 3KOHOMHUYECKHUX HaHHbIX;B2(OITK-3)

BBIOpAaTh HHCTPYMEHTAJbHBIC | -METOAMKON  MOCTPOCHHS,  aHalu3a W [PUMEHEHHUS

cpeactBa Uil 00pabOTKM | MATEMAaTUYECKUX MOJIEJEH Ui OLIEHKH COCTOSHUS U MPOTHO3a

SKOHOMHUYECKUX JIAaHHBIX B | Pa3BUTHUSA SKOHOMHYECKUX sBJICHU# 1 mpoieccos;B3(OITK-3)

COOTBETCTBUU C MOCTABIIEHHOW | - BJIaJeHHE HaBBIKAMH JIOTUYECKOTO  MBIIUICHUS IS
3amaveil, MPOAHATU3UPOBATH | BEIPAOOTKH CHUCTEMHOTO B3IJIs11a Ha poOIeMbI
pe3ynbTaThl  pacyeToB U | mpodeccuonanbHoi aesteapbHocTr; B4(OTIK-3)

000CHOBATH MOJIydYeHHBIC | -BIAZICHMEe TNpHEeMaMH aHalW3a CHHTe3a, 0000IeHus,
BBIBOJIBI. KIacCU(PUKAIMM ¥  BBIABICHUS TMPUYHMHHO-CIICJCTBEHHBIX

cBs3eit mpu onenke curyarmu; BS(OITK-3)

-Hay4HOW  METOJOJIOTHEW  OLEHKM W pa3pelieHHs
BO3HHKAIONIMX SKOHOMHYECKUX NpPOOIEeM, BCEMH METOJaMH
HAy4YHOTO TIO3HAHHUS, CIIOCOOCTBYIOIIMMHU PEIICHUIO CBOUX
npodeccuoHanbHbIX 3a71a4;B6(OIMTK-3)
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- BJIQJICHUE HAaBBIKAMU SICHOTO BBIPAKEHMSI CBOMX MBICICH U
JIOKA3aTeIbHOTO OTCTAaMBaHMA COOCTBEHHBIX IO3ULUH U
pemennii;B7(OI1K-3)

- BJIQJICHUE HABBIKAMH JIOTMYECKOTO IMOCTPOECHMSI IMYOJUYHOMN
peuu, apryMeHTainuu, Begenus auckyccuii;B8(OITK-3)

Ymemu:

-IIPUMEHSATh HHCTPYMEHTAIBHBIC CPEACTBA, UCTIONB3YEMbIC TS
00pabOTKM HSKOHOMHUYECKHMX JIaHHBIX B COOTBETCTBHUU C
nocrasjieHHo# 3a1aueii; ¥ 1(OITK-3)

-aHAJIM3UPOBATh PE3YJIbTaThl U OOOCHOBHIBATH TOJy4CHHBIC
BBIBOJIBI NPU  00pabOTKE HSKOHOMHYECKUX JaHHBIX B
COOTBETCTBHUU C MOCTaBCHHOM 3a1aucii; ¥ 2(OITK-3)
-IIPUMEHAThL ~ METOJBl ~ MAaTeMAaTHYECKOTO  aHajuW3a |
MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIHLHOTO
WCCJIEIOBaHMS ISl PEIIeHUs dKOHOMH4YecKux 3amad;y 3(OIIK-
3)

-ICHO M HENPOTHUBOPEYMBO HCIHOJIB30BATH TMOHATUAHBIN
ammapar; Y4(OITK-3)

-J1aBaTh TOYHBIC (POPMYIUPOBKH U OnpeeacHus (aepuHuImn);
VY5(OIIK-3)

- IPUMECHSTH Pa3jIMYHbIC IPHEMBI H OTIEpPAIUH, UCIIOJIb3YeMbIe
npu  (GOPMHPOBAHUM TIOHITHW, B TPOIECCE PACCYKICHUS H
YMO3aKJIIOUCHHSI, a TaKXKe TpaBHIa YIOTPEOJICHUS S3BIKOBBIX
BeIpaskenuit; Y 6(OITK-3)

-1I0CJIEIOBATEIbHO M HEMPOTUBOPEUUBO PACCYXIAaTh, JENaTh
BBIBOJIbI, aHAJIM3UPOBATh U KiaccupuuupoBath HHGOPMALIUIO
u paxrrueckuit Matepuai;y7(OITK-3)

-MCTIOJIb30BaTh ~ METOJOJIOTHIO HAayyHOrO TO3HAHHUS IpH
pa3pelieHud CBOUX HEMOCPEICTBEHHBIX HCCIIEI0BATEIbCKUX
3azady,

VY&(OIIK-3)

namp:

- UIHCTpYMEHTAJIbHBIE CPECTBA, UCIIOJIb3yeMble 11 00pabOTKU
9KOHOMHMYECKHUX JaHHBIX B COOTBETCTBHUHM C IOCTaBJICHHOMN
3apaueii;31(OI1K-3)

- CIIOCOOBI aHaNMM3a Pe3ylbTaTOB U 0OOCHOBAHMSI MOJTYUYEHHBIX
BBIBOJIOB Mpu 00pabOTKE OSKOHOMHYECKHUX JaHHBIX B
COOTBETCTBHUHU C TIOCTaBJIeHHO 3amaueii;32 (OITK-3)

-OCHOBBl MAaTE€MaTHYECKOrO aHajn3a, HeoOXOIUMble IS
pereHus skoHomuuyeckux 3a1aq;33 (OITK-3)

- pasnuYHBIe TPUEMbl U OIEpaluy, HCIOIb3yeMble MpU
dbopMUpOBaHUM TIOHSATHI, B TMPOLIECCE PACCYXKICHUS U
YMO3aKIIOUEHUs, a TaKkKe MPaBWI YIOTPEOJICHHS SI3BIKOBBIX
BBIPAKCHUI;

34 (OIIK-3)

-0CHOBBI Teopuu aprymenTtarmu;35 (OITK-3)

-CTPYKTYpY HAy4HOTO 3HAHUS, CleUu(UKY SMIUPUIECKOTO U
TEOPETHUYECKOTO YpOBHEH HayuHoro no3Hanus;36 (OI1K-3)

- OCHOBHBIC 3aKOHBI ¥ TPpUHITUIIEI Joruku;37 (OI1K-3)

- TCHACHI WU 1 NICPCIICKTUBLI (I)I/IHaHCOBOFO pa3BUTHA CTpaHBI;
38 (OIIK-3)
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4. OFBEM JJUCHUIIVIMHBI (MOAYJIA) B 3BAYHETHBIX EJUHUIAX C
YKA3ZAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, BBIZIEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOLIUXCSA C IPEINIOJABATEJIEM (I10 BUJAM
YUYEBHBIX 3AHATHI) 1 HA CAMOCTOSATEJBHYIO PABOTY OBYYAIOIIUXCSI

JucuumuinHa npearnosiaraet udydenue 8 tem. O0mas TpyI0eMKOCTh TUCITUILTMHBI COCTaBIsET 4
3a4eTHbIX enuHullbl (144 gaca).

OO01uii 00beM yueOHOM M CUMIITHHBI

Ne | ®Dopma Cemectp/ Oomas B TOM 4YHcJIe KOHTAKTHas padora ¢ CP |KonTponn
o0yueHUsi| ceccHsl, KYpPC |TPYI0e€MKOCTh npemnoaaBaTeiemM
B 3.€. B Bcero| JI | IIP | KoP |3auer | Konc | Dx3amen
yacax
1. | 3aounas 1 ceccus, 1 36 4 32
1 xypc
2 ceccus, 1 36 2 (17| 0,3 28,3 3,7
1 xypc
Ver.cecens, 1 36 4 32
2Kypc
1 ceccus, 1 36 4 116 2 |04 21,4 6,6
2 Kypc
Hmozo: 4 144 8|6 (33| 03 2 0,4 113,7 10,3
Pacnpenesienue y4eOHOro BpeMeHH 110 TeMaM W BHAaM Y4eOHbIX 3aHATHI
3aounas popma
HaumenoBanue B KonTaktHas pabora ¢ npernogaBareineMm
cero Pesynbrats
NeNe|pasnenos, Tem CP  |Konrpons
N vyacoB |Becero |JI [IIP |KoP 3auer | Konc |sx3amen 00y4eHus
y4eOHBIX 3aHATHI
DJIEMEHTHI
1) Teopnn 18] 2 1] 1 16
MHOXECTB.
B3(OIIK-3)
B4(OIIK-3)
V3(OIIK-3)
2) AnreOpsl. 17 1 |1 16 Y4(OIIK-3)
33(OIIK-3)
34(OIIK-3)
Cucrema B5(OIIK-3)
JEHCTBUTEILHBIX nggglég;
3) YHCEIl U T10JIE 16 2 |1 1 14 V6(OIIK-3)
KOMIIJIIEKCHBIX 35(0TIK-3)
qucell. 36(OTI1K-3)
B7(OIIK-3)
B B8(OIIK-3)
CKTOPHBIC V7(OIIK-3)
4 53] 1 1 14,3
) MIPOCTPAHCTBA. Y8(OIIK-3)
37(OIIK-3)
38(OI1K-3)
IIpomexxyrounas 57 2 17 03 37
arrecramws (3a4ér) ' ' ' '
Htoro Ha 1-m kypee| 72 8 4 2 1,7 0,3 60,3 3,7
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B1(OIIK-3)
Martpuisl u Eigggigg
) OIPEACITUTEIN. 19 3 ! 2 16 V2(OIIK-3)
31(OIIK-3)
32(OIIK-3)
B3(OIIK-3)
Cucremsl B4(OIIK-3)
6) JII/IHef/'IHLIi( 19 3 [1] 2 16 zigggﬁgg
YpaBHCHHU. 33(O0IIK-3)
34(OIIK-3)
B5(OIIK-3)
JIunelinbie %ggﬁg
" OoTOOpaXkeHusl. 1 ! 1 10 V6(OITK-3)
35(OI1K-3)
36(OI1K-3)
B7(OIIK-3)
Cucrembl sigggﬁgg
8) JINHEUHBIX 1241 1 |1 11,4 VS(OIIK-3)
HEpPaBEHCTB. 37(OIIK-3)
38(OIK-3)
IIpomexyrounas
arrecranus 10,3 4 1,6 2 0,4 6,6
(3K3aMeH)
HToro Ha 2-M Kypce| 72 12 | 4 4 1,6 2 0,4 53,4 6,6
Hroro 144 | 20 | 8 6 3,3 0,3 2 0,4 [113,7] 10,3
5. COAEP) KAHUE JTMCIUIIJIMHBI CTPYKTYPUPOBAHHOE 11O TEMAM
No HaumeHoBaHue pa3jieJa,
I /;1 TeMbl y4eOHOI Conep:xanue pasaena, TeMbl
AUCHUTLITHHBI
1 2 3
1 OJIEMEHTEI TEOpUHU MuoxectBo. IlogmuoxkectBo. Omnepanuu Haj
MHO>KECTB. MHOKECTBAMU U WX OCHOBHBIE CBOicTBa. JlMarpammsl
Ditnepa-Benna. [lonstue ynopsimoueHnou napsl. [psimoe
Ipou3Be/IeHNe IBYX (HECKOJIbKMX) MHOKeCTB. buHapHbIe
(n-apubie) otHomieHus. I[IpeacTaBieHHE  KOHEYHBIX
OMHApPHBIX OTHOIIICHUIN rpadamu. OTtHoueHue
SKBHUBAJIIEHTHOCTH; pPa30MEHHE MHOXKECTBA Ha KIACCHI
SKBHBAJIEHTHOCTH,  (PakTOp-MHOXKECTBO.  OTHOIIEHUE
nopsaKa. [Tonsitne byHKIUN (oToOpaxkeHus).
Kommno3unus ¢hyHKImii.
Jumepamypa:
OO6s13aTenbHas :1-4
JononaurenpHas: 1-6.
2 AnreOpbl. Anrebpanyeckue onepauu. IlonsaTue anredpsl Kak
MHOECTBA c anreOpanyecKuMu onepalnusIMu.
[Monanre6psl. 'omoMopdu3Mbl U U30MOpPPU3MBI anredp.
[Tonykosnb1o HaTypajibHbIX YHUCEIL. Meton
MaTeMaTU4ecKou MHAYKIMH. [loHsTHE rpynmbl, KOJbLA.
[Moaxomneia. F'omoMopdu3mbl U H30MOP(HU3MBI KOJIEII.
Jumepamypa:
O6s13atenbHas :1-4
JononaurenpHas: 1-6.
3 Cucrema JIEiiCTBUTENBHBIX ITone, nmpumepsr noneit. llosle pannoOHaIBHBIX YHUCEN.

5
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YHCCJI U I10JIC KOMIIJICKCHBIX
YHCCII.

[onsiTne anreOpandeckoil CHUCTEMBI Kak MHOXKECTBA C
onepanusMyd U OTHOLICHHUSAMH. YIIOPSJOYEHHOE IIOJIE.
Cucrema JeMCTBUTENBHBIX YUCEN; IPOCTEUILINE CBOMCTBA
JEHUCTBUTEIIBHBIX YUCEIL.
[Tone xommuiekcHbIX yuceln. IloHsTHE YMCIOBOrO
IOJIs;  HAWMMEHBIIEE  IMOJIO0JIE  YHUCJIOBOIO  IIOJIA.
I'eomeTprueckoe NpenacTaBiICHUE KOMIUIEKCHBIX YHCEL.
Tpuronomerpudeckas popma KOMIIEKCHOTO YUCIIA.
Jumepamypa:
O6s13aTenbHas :1-4
JlononuuTenbHas: 1-6.

4 BexTopHsle mpocTpaHCTBA.

[ToHsiTHE BEKTOPHOTO MPOCTPAHCTBA, IPUMEPHI;
apu(mMeTHyecKoe BEKTOPHOE MTPOCTPAHCTBO.
[HoanpoctpaHCcTBO; TMHEIHAs 00010YKa MHOKECTBA
BeKkTOpoB. CymMMa U npsiMasi CyMMa HOAIPOCTPAHCTB.
[TonsTe nMuHEHHOTO MHOTOOOpa3Hs.

JInHeiHas 3aBUCUMOCTb U HE3aBUCUMOCTD
CHUCTEMBI BEKTOPOB. DKBUBAJICHTHBIC CHCTEMBI BEKTOPOB.
bazuc u panr cucrembl BekTopoB. KoopinHaTHas cTpoka
(cronberr) BeKTOpa OTHOCUTENBHO JaHHOTO Oa3uca.
PasmepHocTh BekTOpHOTO NpocTpaHcTBa. 3omophusm
BEKTOPHBIX MMPOCTPAHCTB OJIMHAKOBOW Pa3MEPHOCTH.

EBKJIMI0BO BEKTOPHOE MPOCTPAHCTBO.
OproronanbHas cucteMa BeKTopoB. [lonosHeHue
OPTOTOHAJIBHON CUCTEMBI BEKTOPOB JI0 OPTOTOHAIBHOTO
6asuca, npouecc oproronanuzauuu. OpToroHaabHOE
JIOTIOJIHEHHE K MOITPOCTPAHCTBY.

Hopwma Bektopa. Hepasencto Komm-
bynskoBckoro. OpTOHOPMUPOBAHHBIN 0a3UC EBKINI0BA
IIPOCTPAHCTBA.

Jlumepamypa:
O6s13aTenbHas :1-4
JomonaurenbHas: 1-6.

5 MaTpuiisl ¥ OnIpeIeIUTENH.

Marpuipl. Onepanuu Haja MaTpUllaMH, WX CBOMCTBA.
PaBeHcTBO  CTpOoYeyHOro ®  CTOJOIIOBOIO  PaHTOB
matpuubl. [IpuBenenne MaTpuipl K CTYIIeHYaTOMY BUAY;
BBIYMCIICHHE paHra Marpuilbl. OOpaTUMbIE MAaTPHIIBL.
DJIeMEHTAapHbIE  MATpHUIlbl.  YCJIOBHS  OOpaTHMOCTH
MaTpuilbl. Beraucinenue oOpaTHOM MaTPHIIBL.
Onpenenurens KBaapaTHON MaTpuilbl. OCHOBHBIC
CBOMCTBa ompeaenuTenacii. MUHOPBI U anreOpanvecKue
JOTIOJIHEHHUS. Pa3noxkeHue onpenenurens no CTpoKe WIH
ctonOmy. HeoOxomuMmble W JOCTaTOYHBIE — YCIIOBHS
paBeHCTBa  Hynw  ompeaenutens.  OnpenenuTenb
MpPOU3BENICHU MaTpull. TeopemMa O paHre MaTpHIIbL
Borunicnenue  oOpaTHOW  MaTpUIbl NP TOMOIIH
IIPUCOECIUHEHHOM.
Jumepamypa:
O0s3artenbHas :1-4
JlormonuurenbHas: 1-6.

6 Cucrembl TUHENHBIX
YpaBHEHUM.

Cucrembl JuHEWHbIX ypaBHeHuiu. [loHsTue criencTBus
CUCTEMBI YpaBHEHHUI. PaBHOCWMIBHEIE CUCTEMBI

6
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YPaBHEHUI U 3JIEMEHTApHbIE NPEOOPa30BaHMsI CUCTEMBI.
BekTopHas ¢hopMa 3anucu JIMHEHHBIX YpaBHEHUH.

Cucrema OJHOPOIHBIX JIMHEMHBIX ypaBHEHUM;
YCIOBUSL CYLECTBOBAHUS HETPUBMAJIBHBIX pELIEHUI.
[IpocTpaHnCcTBO  pEIIEHM  CUCTEMBI  OJHOPOJHBIX
ypaBHeHU#, ero ©Oasmc. HeomHopomnas cucrema
JUHEMHBIX  ypaBHEHUM; JIMHEHHOE  MHOroobpasue
peLIeHuN.

Kputepuii COBMECTHOCTH CHCTEMBI JIMHEHWHBIX
ypaBHeHu#. Meton ["aycca. 3anuch U pelieHue CUCTEMbI
N JIMHEHHBIX YPABHEHUN C N IEPEMEHHBIMU B MATPUIHOU
dopwme. IIpasuno Kpamepa.

VYcnoBue, npu KOTOPOM OJHOPOJHAS CHCTEMA N
OJIHOPOJHBIX JIMHEHHBIX ypaBHEHUH C N MepeMeHHbIMU
MMeeT HETPUBUAJIbHBIE PELICHHUS.

Jumepamypa:
O6s13aTenbHas :1-4
JononuurenapHas: 1-6.

7. JIuneiiHble 0TOOpaKEHHUS.

Jluneiinple OTOOpa)k€HHS BEKTOPHBIX MPOCTPAHCTB;
npumepbl. fAapo u o0pa3 JTHMHEWHOTO OTOOpa)KEHUS.
Marpuna snumHeWHOro omneparopa. CBsS3p  MexIy
KOOD/IMHATHBIMH  CTOJIONAaMU BEKTOpoB X u  ((X).

CBsi3b MEXIy KOOPJIMHATHBIMU CTOJIOIIAaMH BEKTOpa
OTHOCUTENIbHO PAa3IU4HbIX 0azucoB. CBA3b MEXIy
MaTpUllaMHd  JIMHEHHOro  omeparopa  OTHOCHUTEIbHO
pa3IUuHBIX 0a3UCOB; MOI00KUE MATPHIL.

Conpsioxénnbiii onepatop. ConpsixEHHAs
maTpuia. CaMocompskEHHbBIE ONepaTopbl U
CUMMeTpUYHbIe MaTpULlbl. OpTOroHaJIbHbIE MATPHULIBI.
OOpatumbie TUHEHWHBIE OITEPaTOPHI.

[TonsaTre MuHEHHOM areOphl; mpuMepbl. Anredpa
JMHEHHBIX ONIEPATOPOB BEKTOPHOTO MPOCTPAHCTBA.
H3omopdusm anreOpbl TMHEWHBIX OMIEPATOPOB U MOJIHOM
MaTPUYHOU anreOpsl.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE
3HaueHus. XapakTepucThuueckoe ypaBHenue. Jlnnelnoie
OTIEPATOPHI C IPOCTHIM CHEKTPOM. Y CIIOBUS, IPU
KOTOPBIX MaTpuIla MOJ00HA AUaroHaJIbHON MaTpHIIe.

[TonsiTue o kBagpatuyHbIX popmax. [lpuBenenue
KBaJIpaTUYHOM (POPMBI K KAHOHUYECKOMY BUY.

Jumepamypa:
OO6s13aTenbHas :1-4
JlononautensHas: 1-6.

8. CucreMbl THHEHHBIX
HCPABCHCTB.

OcHoBHble mnOHATHA. CHCTEMBI  OJHOPOJHBIX
JUHEWHBIX HEPABEHCTB. CnencrBus CHCTEMBI
OJTHOPOJHBIX HEpaBeHCTB (TeopeMa MUHKOBCKOIO).
Kputepuii  HeCOBMECTHOCTHM  CHUCTEMbl  JIMHEWHBIX
HEPABEHCTB.

CranpmapTHple M KaHOHMYECKHME  3aJlauu
JUHEMHOrO  mporpaMMmupoBaHus.  JlomycTumble |
ONTUMAaJIbHBIE BEKTOPHI. Teopema aBoiicTBeHHOCTH (0e3
Joka3arenbeTBa). [loHATHE O CUMITIEKC-METOAE.
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Jumepamypa:
O6si3arenbhas :1-4
JlononuuTenbHas: 1-6.

Ili1aHblI NPAKTHYECKHUX 3aHATHI
Tema 1. DjieMeHTBI TEOPUM MHOKECTB.

1. MuoxectBo. [TonmHoxecTBO. Onepaiuy HaJl MHOXKECTBAMH U UX OCHOBHbIE CBOMCTBA.
Juarpammbl Ditiiepa-Benna.

2. [lonsaTne ynopsnoueHHo# napsl. [Ipsimoe npousBeneHne AByX (HECKOIBKUX)
MHO>ecTB. buHapHble (n-apHbie) oTHoIIeHUs. [IpencTaBienne KOHEUHbIX OMHAPHBIX
oTHomIeHU rpadamu. OTHOIIEHHE SKBUBAJIEHTHOCTH; pa30MeHne MHOKECTBA Ha KJIaCChl
SKBUBAJIEHTHOCTH, (haKTOp-MHOKecTBO. OTHOIIEeHUE nopsiaka. [lonsTue pyHkunn
(otobpaxkenust). Kommosurus GyHKINIA.

Tema 2. Anreopsbl.
1. AnreOpanueckue onepanuu. [ToHsiTHe anreGpbl Kak MHOYKECTBA € AIreOpandecKUMHU
onepauusmu. [ToganreOpsl. 'omoMoppu3mel 1 n30MophU3MBbI aNredp.
2. TlomykomibIo HATYpaATBHBIX YUCEN. MeToT MaTeMaTH4eCcKON HHTyKIINH.
3. Tlowsartue rpymmel, koJbia. [Toakomsia. lomoMophu3Mbl 1 H30MOP(HU3MBI KOJIEII.
Tema 3. Cucrema 1efiCTBUTEIbHBIX YHCE U 110JI¢ KOMILIEKCHBIX YHCel.
1. Ione, npumeps! nozeil. [losne paunonanbubix yncen. [lonsTue anredpanyeckoit CUCTEMBI Kak
MHOYECTBA C ONEPANMIMHU U OTHOLIEHUSAMU. YTIOpAA0UYECHHOE 1oJie. CucTema IeHCTBUTENBHBIX
YHUCEJT; MPOCTEHIINE CBOMCTBA ACHCTBUTEIBHBIX YHCEIL.

2. ITone xoMIuIeKCHBIX uncen. ['eomeTpudeckoe MpeacTaBIeHUe KOMIUIEKCHBIX YMCE.

Tpuronomerpuyeckas popma KOMIUIEKCHOTO YHUCIIA.
Tema 4. BekTOpHBIE POCTPAHCTBA.

1. IloHATHE BEKTOPHOIO MPOCTPAHCTBA, IPUMEPBL; ApU(PMETHUIECKOE BEKTOPHOE
npocTpancTBo. [loampocTpaHCTBO; TMHEHHAsI 000JI09Ka MHOYKECTBA BEKTOpOB. CyMMa | mpsimast
CyMMa MoAnpocTpaHcTB. [loHsITHE THHEHHOTO MHOTOOOpa3usl.

2. JInneiinas 3aBUCUMOCTb U HE3aBUCUMOCTb CUCTEMBI BEKTOPOB. DKBUBAJICHTHBIC
cucTeMbl BeKTOpoB. basuc u panr cucremsl BekTopoB. KoopauHatHas cTpoka (cToJider) BeKTopa
OTHOCHTEJIBHO JaHHOTO Oa3uca. PazMepHOCTh BEeKTOpHOIO npocTpaHcTBa. M3omoppusm
BEKTOPHBIX IIPOCTPAHCTB OJMHAKOBOW Pa3MEPHOCTH.

3. EBKIIMI0BO BEKTOPHOE MPOCTPAaHCTBO. OPTOTOHAJIbHASA CUCTEMA BEKTOPOB.
JlonosiHeHne OPTOrOHAIBHON CHCTEMBbl BEKTOPOB JI0 OPTOrOHAIBLHOIO 0a3uca, MpoLecc
oproroHanu3anuu. OpToroHaJbHOE IOTIOJIHEHHUE K IOAIIPOCTPAHCTBY.

4. Hopma Bekropa. OpTOHOPMUPOBAaHHBIN 0a31C €BKINA0BA IIPOCTPAHCTBA.

Tema 5. MaTpuubl 4 onpeaeJTUTENH.
1. Marpuusl. Onepauuu HaJl MaTpUIlaMu, UX cBolicTBa. [IpuBeaeHne MaTpulbl K CTyIIEHYaTOMY
BUJlY; BBIYMCIICHHE paHra MaTpuilbl. OOpaTtumble MaTpuLbl. Beruncienue oOpaTHo MaTpHILIBL.

2. Onpenenurenb KBaapaTHO MaTpulibl. OCHOBHbIE CBOICTBa onpenenuTesell. MUHOPbI
u anreOpanyeckue J0NOoJHEeHus. Pa3noxkeHne onpenennTelis o CTPOKE UITH CTOJIOLY.
Brruncnenue o6paTHOI MaTpHUILbl TPU HOMOIIY NPUCOEAUHEHHOM.

Tema 6. CucTeMbl JIMHEHHBIX YPABHEHHUI.

1. Meron l"aycca.

2.3anuch U pereHre CUCTEMbI N TMHEWHBIX YPaBHEHHH ¢ N IEpEMEHHbIMU B MAaTPUYHON
dopme.

3. [IpaBuno Kpamepa.

Tema 7. JInHeiiHbIe 0TOOPaKEHUS.
1. JluneitHble 0TOOpaKEHUSI BEKTOPHBIX MPOCTPAHCTB; MPUMEPHL. Sapo u 00pa3 IMHEHHOTO
oTtoOpakeHus. MaTpuiia JMHEHHOTO olepaTopa.
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2. CBs3b MKy KOOPAMHATHBIMU CTOIOLAMH BeKTOPOB X U ((X) . CBA3b MeXKILY

KOOPAMHATHBIMH CTOJIOLAMH BEKTOPA OTHOCUTENILHO PAa3IMYHbIX 0a31ucoB. CBS3b MEXKIY
MaTpUIIaMH JJUHEHHOTO ONepaTopa OTHOCUTEIHHO Pa3IMYHBIX 0a3uCOB; 1Mo00ue
MaTpHil.
3. O6patuMble THHEHHBIE OTIEPATOPHI.
4. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHBIEC 3HAUCHUS. XapaKTEPUCTUIECKOE YpaBHEHHE.
JInnelHbIe ONepaToPhl C IPOCTHIM CIIEKTPOM.
Tema 8. CucreMbl JIMHEHHBIX HEPABEHCTB.

1. CrannapTHbie U KAHOHMYECKHUE 3a/1a4M JIMHEWHOTO MporpaMMupoBanus. JlomycTumbie
" OIITUMAJIBHBIC BCKTOpBI.
2. TloHATHE O CUMILIEKC-METO/IE.

6. IEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIHEYUEHUSA IJI5
CAMOCTOSITEJIBHOM PABOTHI OBYYAIOIIUXCS IO JTMCOUILINHE
KonTtpons camocTosiTesHOM paboThI CTY/IEHTa OCYIIECTBIIAETCS B (hopMe:
uzyueHus:

- IEPBOMCTOYHUKOB,

- ONIPEJEIICHUI U TEOPEM,

- TEpPMHUHOJIOTUH,
0meemoe.

- Ha BOTIPOCHI JIJISI CAMOTIPOBEPKH,
n0020MO6KU:

- TOMAITHUX 3aJaHUMH,
peutenuii:

- 3aIaHUM.

6.1. 3aganus 1J151 npuoOpeTeHNus1, 3aKPeNJIeHUs U yriay0JeHusi 3HAHUIA.

6.1.1 OcHOBHbIE KaTeropnu y4eOHOi THCHUILIUHBI 1JIS CAMOCTOSITEIbHOT0 U3yYeHUS]
MmuoxectBo. Anrebpa. I'pynna. Meron matematudeckoit maaykiuu. Komeio. [Tone. Cucrema
neiictButenbHbIX uncen. KommuiekcHble uMcna. BekTopHoe mpocTtpaHcTBO.  Marpuua.
Onpenenurens. Cucrema TMHEHHbIX ypaBHeHU. Metoa ["aycca. JIuneiinsiit oneparop. Cucrema
JTUHEIHBIX HEPABEHCTB.

6.2. 3ajanus 1J151 IOBTOPEHUSA U YIJIyOJieHHsi MPUOOpeTaeMbIX 3HAHMI.

3ananue 6.2.1. 31(OIIK-3)
Uro Takoe OuHapHOoe oTHolIeHHe? Kakoe oTHOIIeHHe Ha3bIBAETCSl OTHOILICHUEM
skBHUBaJIeHTHOCTU? UTO Takoe (hakTOp-MHOKECTBO?
3ananue 6.2.2. 32(OIIK-3)
Kakoe 6uHapHO€ OTHOIIIEHHE HAa3bIBACTCSI OTHOIIEHUEM HECTPOTOro JIMHEHHOTO Nmopsiaka?
3ananue 6.2.3. 33(OIIK-3)
UYro Ha3bIBaeTcs abeneBoi rpymnmnon?
3ananue 6.2.4. 34(OIIK-3)
UTo Takoe MyJIbTUILUIMKATUBHASA rpynmna’?
3amanue 6.2.5. 35(0I1K-3)
Jaiite onpenenenue kombua. [IpuBeaure npumMepsl.

3ananue 6.2.6. 36(OTIK-3)
[aiite onpenenenue nois. [IpuBenure npumepsl.
3anganme 6.2.7. 37(OIIK-3)
Cdhopmynupyiite cyTh METOa MAaTEMAaTUIECKONW WHIYKIIUU.
3ananme 6.2.8. 38(OIIK-3)
Cdhopmymnupyiite akcuomsl [leano.
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6.3. 3ananus, HanpaBJieHHBIEe HA (JOPMHUPOBaHHE MPO(PECCHOHATBHBIX YMEHUI:
3aganue 6.3.1. Y1(OIIK-3)
Hcnosb3yst CBOMCTBA yIOPSIAOUYEHHOTO TOJIS, JOKAXKUTE, YTO
V(x,yeR): (x>0 A y>0 = X3+ Y32 X2y + xy?) .
3ananme 6.3.2. YV2(OIIK-3)
Hcnonb3ys CBOMCTBA yHOPSAOUYEHHOTO OIS, JOKAKUTE, YTO

V(@abeR): (@0 b0 = 242 > 1y ly
b a a b

3ananme 6.3.3. Y3(OIIK-3)

Borancants Y1- i3 , TI€e | — MHAMas €IMHALIA.
3ananme 6.3.4. Y4(OIIK-3)
Pemmuts ypasHeHne Xx°- (2+i)X + (-1+7i) =0, rae i — MHuMAas eaUHUTIA.
3ananme 6.3.5. V5(OIIK-3)
HccnenoBaTh Ha JIMHEHHYIO 3aBUCMOCTh CHCTEMY BEKTOPOB; HAWTH € 0a3uc u
panr: & =(2;2;1); a,=(3;2;1); a;=(-2;2;1).
3ananme 6.3.6. Y6(OIIK-3)
HccnenoBaTh Ha IMHEHHYIO 3aBUCMOCTh CHCTEMY BEKTOPOB; HAWTH €€ 0a3uc u
panr: & =(3;-1,2,0); &,=(2;1,3;-1); a,=(1;3;4;-2); a,=(4;-3;1;1) .
3ananme 6.3.7. YV7(OIIK-3)
Pemnte cucremy JIMHEMHBIX ypaBHEHUI [ 7x1+10%2- Xa+ 4x4 =-1
)31+ 5x2- 4xz+ 6x4 =1
) 3xz- 15xs + 18x4 = 6
[ xi+ 2x2- 3xa+ 4xa=1

3ananue 6.3.8. Y§(OIIK-3)

Pemuth cucremy TMHEHHBIX ypaBHEHHI [ X1+ 4x2+ X3-2X4 =2
) 2X1- X2 +3X3-6xs =3
\ X1+ 2X2 - 3X3 + TXa = -2
L-3X1 + Xo+4X3- X4 =5

6.4. 3ananus, HanpaBJieHHbIe HA ()opMHUPOBaHUE NMPO(ECCHOHATBHBIX HABBIKOB, BJIa/ICHUH
3ananue 6.4.1. B1(OIIK-3)
BexropHoe mpocTpaHcTBO V MOposkaeHO cucteMoi BekTopoB: &, =(1;1;1);
a,=(0;2;3); a,=(0;0;1); &a,=(1;3;4) . Haitnure 6a3uc u pasmepHocTs V .
3ananue 6.4.2. B2(OIIK-3)
Haiimure 6a3uc 1 pasMepHOCTh BEKTOpHOTO mpocTtpancTBa (L; R; +; *) Hax mojmem
R, rae L={(c; 0; 0; B)}; o,.BeR .
3ananue 6.4.3. B3(OIIK-3)
Boruncants 31+ i3 , TI€e | — MHUMas €IMHHULIA.
3ananue 6.4.4. B4(OIIK-3)

127

Boraucnutes (1+1)°° , rae | — MHUMAas eMHHAILIA.
3ananue 6.4.5. B5(OIIK-3)

5 -2 3
Haiitu oOparnyto matpury: |0 1 2
10 1 -2

3axanue 6.4.6. B6(OITK-3)

10
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BprunciuTes onpeaennTens:

3ananme 6.4.7. B7(OIIK-3)

Pemmuts ypasuenne: X' +16=0.
3ananue 6.4.8. B§(OIIK-3)

Haiitu o6pa3 X =

1 2 3 4
4 56 7
7 6 5 4
3210
2 4
(3,2;3) ¢ momorp0 MaTpuilbl onepatopa | 3 1
-5 2

2
-1
3

CooTHomeHue 3agaHuii ¢ GopMHpPyeMbIMHU MOKA3ATEJISIMH 00yUeHHUS

3aoanus,
HanpaeneHHvle HA:
- npuoopemenue
HOGbIX 3HAHUIL,
yenybnenus u

3aKpennenus pamnee
dopmupyemast
Ilokazamenu cpopmuposannocmu KomnemeHyuu npuoopemenHbIX
KOMITETEHM S L
3Hanuil;
- hopmuposanue
npogheccuonansrpix
YMEHUIl U HABbIKOE
DOC mexyuiezo
KOHmMpOas
Bnaoemp:
-HaBbIKaMM BbIOOpa MHCTPYMEHTAJIBHBIX CPEICTB 111 00pabOTKH
9KOHOMHMYECKMX [AaHHBIX B COOTBETCTBHM C [OCTABJICHHOH
3a7avei;
B1(OIIK-3) -1
-HaBbIKAMH aHAJIM3a PE3yJIbTaTOB M OOOCHOBAHMS IOJYYEHHBIX
OIIK-3 BBIBOJIOB IIpH 00pab0OTKe SIKOHOMHYECKHX TAHHBIX;
B2(OIIK-3) - | 3ananue 6.4.1. B1(OIIK-
CHoco6HOCTE -METOANKOH IIOCTPOCHUS, aHanu3a u npumeHeHus | 3)
MaTeMaTHYECKUX MOJeNiel /I OLIEHKM COCTOSHMA M mporHo3a | 3aganme 6.4.2. B2(OIIK-
BBI6paTL Pa3BUTHUS SKOHOMUYECKHX SABJICHUH U IPOLIECCOB; 3)
UHCTpYMEHTAJIbHBIE | B3(OIIK-3) - | 3apanne 6.4.3. B3(OIIK-
cpezncTBa JUIs | - BYIAACHHE HaBBIKAMH JIOTHYECKOrO MBILUICHHS UL BblpaGOTKl:I 3)
CHCTEMHOr0 B3riisila Ha  mpobiemsl  mpodeccronansHoit | 3amanme 6.4.4 B4(OIIK-
00paboTKn JeATENbHOCTH, 3)
3KOHOMUYECKHX B4(OIIK-3) - | 3aganue 6.4.5. B5(OIIK-
-BJajJicHHe  OpHEMaMHd  aHalk3a  CUHTe3a,  00oOuieHus, | 3)
JAHHBIX '
Kkinaccu(UKAUKY U BBISABICHUS TPUYMHHO-CICICTBEHHBIX cBsizelt | 3amanume 6.4.6. BO(OIIK-
COOTBETCTBUH C | npu ouenxe curyarim; 3)
MOCTaBJICHHOM B5(OIIK-3) - | 3ananue 6.4.7. B7(OIIK-
3aayei, -HAYYHOM METOMOJIOTHEeH OLEHKH W PaspelieHUs] BO3HUKAIOIMX | 3)
SKOHOMUYECKUX MPOoOJIeM, BCEMU METOaMHU HaydyHOro mo3Hanus, | 3aganue 6.4.8. BS(OIIK-
NpoanalIn3npoBaTh CIOCOOCTBYIOIIMMH PELICHHIO CBOUX MPO(ECCHOHANBHBIX 3a71a4; 3)
PE3YyIbTAThI B6(OIIK-3) - |
pacueToB W | - BJAACHME HABBIKAMM SICHOTO BBIDAKCHHS CBOMX MbICTCH M
JIOKa3aTEeJIbHOr0 OTCTauBaHUs COOCTBEHHBIX MO3UIMI U PEIIeHHH;
000CHOBATH B7(OTIK-3) — |
IOJIYYCHHBIC - BJIAJICHUE HABBIKAMH JIOTMYECKOrO MOCTPOCHUS IyONIUYHON
BBIBOJIBL. peuH, apryMeHTalu!, BeJICHHs TUCKYCCHIl;
B3(OIK-3) — |
Ymemo: 3apanme 6.3.1. Y1(OIIK-
-IPUMEHATh MHCTPYMEHTAJBHBIE CPEICTBA, HCIONb3yeMble sl | 3)
00pabOTKM HPKOHOMHYECKMX JAHHBIX B COOTBEeTCTBHHM C | 3amanme 6.3.2. Y2(OIIK-
IIOCTABJICHHON 3aJ1a4eii; 3)
V1(OIIK-3) — | 3apanme 6.3.3. Y3(OIIK-

-aHAIIM3UPOBATh PE3yNbTaThl M OOOCHOBBIBATh IIOTYUCHHBIE

3)

11
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BEIBOJIBI IIPH 00paboTKe SIKOHOMHUYECKUX TAHHBIX B COOTBETCTBHM | 3amanue 6.3.4. Y4(OIIK-

C ITOCTaBJIEHHON 3a/1a4uei; 3)

V2(OIIK-3) — | 3apanue 6.3.5. Y5(OIIK-
-[IPUMEHSTh METOIBI MaTeMaTHIECKOTO aHam3a u | 3)

MOZIEIHMPOBAHHSA, TEOPETHUECKOTO0 W JKCIepuMeHTanbHoro | 3aganme 6.3.6. Y6(OIIK-
HCCIIEI0BAHMS TS PEIICHNUS SKOHOMUYECKHX 3a/1aY; 3)

V3(OIIK-3) - | 3apanue 6.3.7. Y7(OIIK-
-SICHO U HEIIPOTHBOPEYHBO MCIOIB30BaTh IIOHATHHHEIN anmapar; 3)

V4(OIIK-3) - | 3apanue 6.3.8. Y§(OIIK-
-IaBaTh TOYHBIE (DOPMYIIMPOBKH U ONpeeneHus (1euHuImn); 3)

V5(0OIIK-3) - |

- NPUMEHATH Pa3IU4YHbIC NIPUEMbl U OIEpPAlUU, HCIOIb3yeMbIe
mpu  (HOPMUPOBAHMM TOHATHH, B TMPOIECCE PACCYXKICHUS U
YMO3aKITIOUEHHs, a TaKXKe TIpaBHiIa YHOTPEOIEHHs S3BIKOBBIX
BBIPAXKECHUIL;

V6(OIIK-3) — |

-[IOCJIEI0BATENBHO M HEMPOTHBOPEYMBO PACCYKAaTh, JeIaTh
BBIBOJIBI, aHAIM3UPOBATh M KJIACCH(HUIUPOBATH WHOOPMAIHMIO U
(akTHIeckuit Marepua;

V7(OIIK-3) - |

-MCIONB30BaTh ~ METONOJIOTMIO  HAYYyHOrO  IIO3HaHUSA  IIpU
paspellieHud CBOMX HEIOCPEACTBEHHBIX HCCIIEIOBATEIbCKUX
3ajad;

V8(OIIK-3) — |

3namp:

- MHCTPYMEHTAJIFHBIE CPEICTBA, UCHONB3yeMble Uil 0OpabOTKH
SKOHOMUYECKUX JAaHHBIX B COOTBETCTBUM C IIOCTaBJIEHHOH
3aja4ei;

31(OIIK-3) — |

- CIocoObl aHaNW3a pe3ynbTaToB M 00OCHOBaHMsS MOiydeHHBIX | 3amanme 6.2.1. 31(OIIK-
BBIBOJOB INPH  00pabOTKe  JKOHOMHUYECKUMX  MJAHHBIX B | 3)

COOTBETCTBHUH C TIOCTABJICHHOW 3aJ1auei; 3apanue 6.2.2. 32(OIIK-
32 (OIIK-3) - | 3)
-OCHOBBI MaTeMaTHYECKOr0 aHaIn3a, HeoOXomUMEbIe [uis peienus | 3amanme 6.2.3. 33(OIK-
SKOHOMHMYECKHUX 3a]1a4; 3)
33 (OIIK-3) — | 3ananue 6.2.4. 34(OIIK-

- pa3iuuHble IIPHEMbl U ONEpalyd, HWCHOJb3yeMble IpH | 3)
¢dbopMupoBaHMM  TOHATHH, B Tpouecce paccyknaeHus u | 3amanme 6.2.5. 35(OIK-
YMO3AKIIOUCHHUS, a TaKKe MNPAaBUI YIOTPEONCHHs S3BIKOBHIX | 3)

BBIPAKECHUIL; 3apanue 6.2.6. 36(OIIK-
34 (OIIK-3) - | 3)
-OCHOBBI TEOPUH apTryMEHTAIIH; 3apnanue 6.2.7. 37(OIIK-
35 (OIIK-3) - | 3)
-CTpYKTYpy Hay4HOro 3HaHus, creiupuxky smnupudeckoro u | 3ananme 6.2.8. 38(OIK-
TEOPETHYECKOr0 yPOBHEI HAYYHOr O IIO3HAHUS; 3)
36 (OIIK-3) — |
- OCHOBHBIE 3aKOHbI U NPUHLIMIIBI JIOTHKY;
37 (OIIK-3) — |
- TEH/ICHIIMY ¥ IIEPCIIEKTHBB! ()MHAHCOBOTO Pa3BUTHS CTPAHBbI;
38 (OIK-3) — |

7. ©OHA OHEHOYHBIX CPEACTB JJ151 NPOBEJEHUS TEKYIIEI'O KOHTPOJISA
N ITPOMEXYTOYHOU ATTECTAIMHU OBYYAIOIIUXCA 11O JUCHUIIJIMHE

7.1. CpeacrBa OlICHMBAHMS B X0/1€ TEKYIIero KOHTPOJIs:

7.1.1 3aganus 111 ONEHKH 3HAHUNA
7.1.1.1 TecroBbie 3ananus (OITK-3)

Bapmuanr 1
1) Mausr MHOXeCcTBa A={2; 3;7;9; 11; 17} u B={1;3;7; 10; 12; 17}. A\B=...
a) {1;0:-1};  ©6){2;9;11};  B) {1;10;12}; 1) {1;9;11;12}.
2) Hansl MHOXKecTBa A={2;3} uB={1;3;7}. AxB=...
a) {(2;3); (3:3); (3:7); (3;1); (1;3); (357)}; 6) U(751); (2:3); (257); (757); (353); (357}

12
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B) {(2;1); (2;3); (2;7); (3;1); (3;3); (357 )5 1) {(2:1);(2;3); (351);5 (353); (357)}
3) OTHOILIIEHUEM K8UBAIEHMHOCMY HA3BIBACTCSl OMHAPHOE OTHOIIICHUE, €CITU OHO ...
a) pepIeKCUBHO, CHMMETPUYHO U TPAH3UTUBHO;
0) peheKCUBHO M ACHMMETPUYHO;
B) aHTUPE(ICKCUBHO, CHMMETPUYHO U TPAH3UTHUBHO;
r) peaeKkcuBHO, aHTUCHMMETPUYHO M TPAH3UTHUBHO.
4) OTHOIIIEHUEM nopsiOKa Ha3bIBaCTCsl OMHAPHOE OTHOIIECHUE, €CITH OHO ...
a) peICKCUBHO U CBS3HO;
0) peheKCHUBHO, ACUMMETPHYHO U TPAH3UTHUBHO;
B) aHTUPE(ICKCUBHO U CHMMETPHYHO;
') aHTHCUMMETPHYHO U TPAH3UTHUBHO.
5) Onepanus AeneHUs HA MHOKECTBE PAIllHOHAIILHBIX YHCE ...
a) ompejiesnieHa; 0) He BBINIOJIHUMA; B) aCCOLIMATHBHA; TI') TUCTPUOYTUBHA.
6) Onepanysi yMHOKEHHUSI HA MHOKECTBE II€JIBIX YUCE ...
a) He ompeziesieHa; ©0) He KOMMYTAaTHBHA; B) ONpeNesieHa; T) TUCTPUOYyTHBHA.
7) MHO€eCTBO IEJbIX YHUCENl OTHOCUTEIILHO YMHOKEHUS SIBIISIETCS . ..
a) KOJIBIIOM; ) rpymmoi; B) alireOpoi; T) MOJYKOJIBIIOM.
8) MHOKECTBO palMOHATBHBIX YHCENl OTHOCUTEIIFHO CIIOKEHUS U YMHOKEHUS SIBIISICTCSI:
a) rpynmnoi; ©) mojeM; B) HEKOMMYTAaTHUBHBIM KOJIBIIOM; T) JIECOM.

9) VY1+i, rae i — MEUMas exUMIA, PABEH:
4+ 27K +sin 7wl 4+ 27k

a) §/2 (cos ), k=0;1;2.
0) ﬁ(cos”M;Zﬂk |sinM), k=0;1;2.
B) 6\/i(coswrz”k +sin”+272k ), k=0;1;2.

r) Q/i(cos”/4+2ﬂk + |sinﬁ/4+2ﬂk ), k=0;1;2.

1 .43
10) Tpuronomerpuueckasi opmMa KOMILIEKCHOTO YUCIA — 5 +1 Y UMEET BUJ:

S5z

a) cosz—”+isin2—7[; 0) cos3—7[+isin5—”; B) 2 cos Z +isin = r)\/_c055——|5|n—
3 3 4 6 3 3 6 6

11) (G;*) — Ha3bIBAETCS TPYIIION, €CIH ...

a) Gz, V(a,beG):axbeG;
dJxeG)V(aeG):a*x=x*a=a;
6) G, V(a,beG):a*xbgG;
dJxeG)V(aeG):a*x=x*a=a;
8) G=; V(a,beG):a*begG;
dJxeG)V(aeG):a*x=x*a=a;
nGz0; Y(a,beG):a*xbegG;
dJxeG)V(aeG):a*x=x*a=a;

V(a,b,ceG):a*(b*c)=(a*b)*c;
VaeG)A(yelG):a*xy=y*a=x.
V(a,b,ceG):a*(b*c)=(a*b)*c;
VaeG)A(yelG):a*xy=y*a=x.
V(a,b,ceG):a*(b*c)=(a*b)*c;
VaeG)A(yelG):a*xy=y*a=x.
V(a,beG):a*b=>b*a,
VaeG)A(yelG):a*xy=y*a=x.

12) Koms11o (K ;+;><) Ha3bIBAETCSI TOMOMOP(HBIM KOJIBILY (K ';@;@), €CIH ...
a) cymectByeT otobpaxkenue f Muoxectsa K Bo muoskectso K’ u V(a;b € K):

fla+b)=f(a)+ f(D); flaxb)=f(a)x f(b);

0) cymecTByeT oToOpaxenue f muosxkectsa K Bo Muoxectso K’ u V(a;b € K):

f@®b)=f(a)+ f(b); f(a®b)=f(a)x f(D);
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B) cymectByer otoOpaxenue f muoxecrsa K Bo muoxectso K’ u V(a;b € K):

fla+b)=f(a)® f(b); flaxb)=[f(a)® f(D);

r) cymectByeT otobpaxenue f muosxectsa K’ Bo muosxkectso Ku V(a;b e K'):

fla+b)=f(a)® f(b); flaxb)=f(a)® f(D).
13) buHapHbBIM OTHOILLIEHUEM Ha MHO>KECTBE A Ha3bIBACTCH ...
a) MOJIMHOXKECTBO AXA;
0) pehekcUBHOE U TPAaH3UTHBHOE OTHOIICHUE,
B) MHOKECTBO AXA;
') MHOYKECTBO BCEX YIOPSIIOUYECHHBIX T1ap.

14) (P;+;-) — HAa3BIBAETCA MOJIEM, €CIIH ...
a) (P;—l—;-) — KOMMYTaTHBHOE KOJIBIIO, B KOTOPOM HOJIb OTJIMYEH OT €IUHHIIBI U KaXK IbIi
HEpaBHBIN HYIIO DJIIEMEHT 00OpaThM.
0) (P;+;-) — KOMMYTaTHBHOE KOJIBIIO, B KOTOPOM €CTh €IUHHIIA U KaXK/[bIii HEpaBHBIN HYIIO
3JIEMEHT O0paTUM.
B) (P;+;-) — HEKOMMYTAaTHBHOE KOJIBIIO, B KOTOPOM €CTh €IMHHIIA M KaXKIbIi HepaBHBIH
HYJTIO
3JIEMEHT O0paTHM.
r) (P;+;-) — KOMMYTaTHBHOE KOJIBIIO C SMHMIICH W KaXIbIi 2JIEMEHT 00paTuM.
15) Ilone KOMIJIEKCHBIX YHUCET ...
a) He SIBJIIETCS YMCIIOBBIM TOJIEM; ) SIBJISIETCS TIOAIIOJIEM TIOJISI ICHCTBUTEILHBIX YHCET,

B) MOKHO JIMHEIHO yOPSAI0YUTh T') HeJb35 TUHEHHO YHOPSAIOUUTH.

. .1993
16) Ecnm | — MHUMas enMHUIIA, TO [ =...

ayl; ©)-i; B)Ii; T1)2I
17) JIBe cucteMbl BEKTOPOB HA3bIBAIOTCS IKBUBANEHMHLIMU, €CIH ...
a) OHM 00€ JTMHEITHO 3aBUCHUMBI WJTU JINHEHHO HE3aBUCHUMBI;
0) KaXX/IbIil BEKTOP OJTHOM CUCTEMBI JIMHEHHO BBIPAYKACTCS YEPEe3 APYTYIO CUCTEMY;
B) COJIEpKaT OJJUHAKOBOE YHCIIO BEKTOPOB;
r) 00e coepKaT KOHEYHOE YHCIO BEKTOPOB.
18) Pasmeprocmbio BEKTOPHOTO MPOCTPAHCTBA HA3bIBACTCH ...
a) yuciio 6a3uCOB ATOTO MPOCTPAHCTBA;
0) 4MCI0 TUHEHMHO HEe3aBUCHUMBIX BEKTOPOB IIPOCTPAHCTBA;
B) YMCJIO BEKTOPOB B 0a3uce 3TOro NpoCTPaHCTBA;
T') YUCJIO JINHEHHBIX KOMOWHAIIUN BEKTOPOB IMPOCTPAHCTBA.
19) Hopma BekTOpa omnpenensiercs Tak:

oldl=va: o ld=va-a; wla=a+va; old=f.

20) HepaBenctBo Komin-byHsIKOBCKOTO UMEET BHI:

ola-Blslal+lpl: o a+a]<lal+[p]
B) ZI+E‘SHFZHH5H, r) ag‘ﬁ”&””ﬂ‘
Bapuanr 2

1)A={x|x?-9<0,xeR}; B={x|x?*-5x+6<0,xeR}. A\B pasHo:
a) [-22]U{3}; 6)(-3:21; B)(23); 1) [-3;2] U{3}

2) CkansipHOE NMPOU3BEJICHUE BEKTOPOB 5:(1; -3;4)m b =(4; 6; —1) paBHo:
a)l18; ©6)-18; B)16; T1)-15.

14
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3) (11 +2i) : (3—4i), rue | — MHUMAs €IUHMIIA, paBHO ... a) 2 +1; 0) 1 +3i; B)3-2i; )1+

21.
4) Hansl MHOKecTBAa 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};  6) {2;9;11}; B) {1;2;9;10; 11; 12}; 1) {3;7}.
5) Hanbsr mHOKecTBa 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) Bexroper d =(2;7) u b =(10;35) — ...

a) JIMHEWHO HE3aBUCUMBI,  0) JMHEHHO 3aBUCHUMBI;

B) OPTOTOHAJIBHBI; T') IPOTUBOMOJIOKHO HAIIPaBJICHBI.
7) Bexropel d =(—5;3) u b =(610) — ...

a) COHaIpPaBJICHBI; 0) TUHEWHO 3aBUCHUMBI;

B) OPTOTOHAJIBHBI; ') MPOTUBOMIOJIOKHO HAIIPABJICHBI.

8) VYkaxuTe NpaBUIbHOE YTBEPKICHHE:
a) BCSIKUHM U30MOPGU3M SBISETCSI TOMOMOP(PU3IMOM;
6) 1+2i < 3+4i, Tne i°=—1;

B) €CJIM CUCTEMa BEKTOPOB COJICPAKUT HYJIEBON BEKTOP, TO CUCTEMA JINHEHHO HE3aBUCUMA,

F) OTHOIICHHUE «KPATHO» HAa MHOXKCCTBC HATYPAJIbHBIX YUCEII ABJIACTCA TPAH3UTHBHBIM.

9) EBKIIuA0BBIM NPOCTPAHCTBOM HA3bIBAETCH ...
a) KOHEYHOMEPHOE BEKTOPHOE MPOCTPAHCTBO;
0) BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM BBEJICHO CKAJISIPHOE YMHO>KEHUE BEKTOPOB;
B) BEKTOPHOE MPOCTPaHCTBO R,
I') BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM JIOOBIE /1B BEKTOPA JTMHEHHO HE3aBUCUMBI.

10) Cucrema BeKTOpOB d, ;d.,;...;d, HA3bIBACTCS JMHEHHO HE3aBUCHMOI, ECIIH ...
a) papenctBo A, d, + A,d, +...+ A d = 0 BHLINOMTHAETCS TOMBKO TPH YCIOBHH
A=4=.=1=0;
6) pasenctso Ad, + A,d, +...+ A d =0 Bbmonnsercs mpu ycnosuu
A=A,=.=1=0;
B) pasencteo A,d, + 4,4, +..+ A d = 0 He BEINOJHACTCA HH NIPH KAKHX YCTIOBHAX;

r) paenctBo A,d, + A,d, +...+ A d =0 Bemonusercs npu HeHyneBbIx

ko3 durmenTax.

11) HepaBeHCTBO TpeyrojJbHUKA UMEET BH/I:
ola+o]<lal+fe]: o la-5]<lal+[2]
o la+a|<lal ol ofa-5]<lal+[p]

12) Z[Ba BCKTOpPA HA3bIBAKOTCA OPTOIrOHAJIBHBIMHU, €CIIH ...

a) OHH HOPMHPOBAHLBI U JIMHENHO HC3aBUCHMBI,

6) HUX CKAJISIPHOC ITPOU3BEACHNEC PABHO CAUHUILIC,

B) HUX CKAJIEIPHOC ITPOU3BEACHNEC PABHO HYIIIO,

P) HX CKAJIEIPHOC ITPOU3BEACHNEC PABHO HYJICBOMY BCKTODY.
13) bazucom cucteMsl BCKTOPOB HA3bIBACTCA ...

a) Takas e¢ noacucTeMa, KOTopasa HE MOXKCT OBITh JIMHEHHO BBIPAXKCHA Y€PC3 BCIO CUCTEMY,

6) MHOKECTBO BCEX JIMHEMHO 3aBHCHUMBIX BCKTOPOB 3TOM CUCTEMBI,
B) OCHOBHOC MHOXXCCTBO 3TO CUCTCMBbI,

15
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I) €€ IMHEWHO He3aBUCUMas I0JCUCTEMA, YEPE3 KOTOPYIO JIMHEMHO BhIPAXKAEeTCsl KayK bl
BEKTOP CUCTEMBI.
14) JIuneiinoi 000I0YKO MHOKECTBA BEKTOPOB HA3bIBAETCH ...
a) TMHENHO 3aBHCHMAsl IIOJICUCTEMA 3TUX BEKTOPOB;
0) TMHEIHO He3aBUCUMasl MTOJICUCTEMA 3TUX BETOPOB;
B) MHOYKECTBO BCEX JINHEHHBIX KOMOUHALIUHN 3TUX BEKTOPOB;
I') MHO>KECTBO JIMHEHHBIX IPE0OpPa30BaHUIl 3TUX BEKTOPOB.
15) Ilonem sBisiercs:

a) (Ri+3): 6 (Z+):  » (M+): v ({0f+).
16) Konbo (K ;—|—;><) Ha3bIBAETCSA M30MOP(HBIM KOJIbILY (K ';@;@), ecIm ...
a) cymectByet otobpaxkenue f muoxecrsa K na muoxkectso K’ u V(a;b € K):

fla+b)=f(a)+ f(D); flaxb)=f(a)x f(D);

0) cylIecTByeT B3aUMHO 0 JHO3HaYHOE 0ToOpakenue f maoxkecTBa K Bo MmHOXecTtBO K 1
V(a;beK): f(a®b)= f(a)+ f(b); f(a®b)= f(a)x f(D);

B) CYIIIECTBYET B3aMMHO OJIHO3Ha4YHOE oToOpakenue f MuokectBa K Ha MHOecTBO K’ 1

V(a:beK): fla+b)=f(a)® f(b); flaxb)=f(a)® f(b);

r) cymecTByeT otoOpaxkenne f muoxectsa K* na muoxectso Ku V(a;b € K'):

fla+b)=f(a)® f(b); flaxb)=f(a)® f(b).
17) OTHOIIEHHE «TEePIEHAUKYISIPHOCTIY HA MHOXECTBE MPAMBIX Ha TIOCKOCTH ...
a) peuieKcUBHO;  0) CHMMETPUYHO;  B) TPAH3UTHUBHO;  T) CBSI3HO.
18) Ykaxxute BepHOE yTBEPKIACHHUE JJI YUCITOBBIX MHOYKECTB:

ay NcZcRcQcC(,;
o) NcZcQcRcC(C,;
p) NcZcCcQcR;
n NcCcQcRcZ.

19) HaumeHbIUM MOATIONEM YUCIOBOTO TIOJIS SBISIETCS TIOJIE. . .
a) pallMOHAJIBHBIX YHCEIT; 0) LIETBIX YHCEIT,
B) JICHCTBUTENBHBIX YUCEI;  T') KJIIACCOB BBIYETOB 110 MIPOCTOMY MOYJIIO.

20) (N;+;-) SIBIISETC ...
a) KoJIbIIoM;  0) TpyIIIoi; B) TIOJTYKOJIBIIOM; I') TOJTYTPYIIIOHN.

Bapuanr 3
1) ausl MmHOKEeCTBA A={2;3;7;9; 11; 17} u 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) Jlanbl mHOkecTBa A={2; 3} mu B={1;3;7}. AxB=...
a) {(2:3); (3;3); (3;7); (351); (1;3); (357D )5 ©) {(751); (2:3); (257); (757); (353); (357}
B) {(2;1);(2;3); (2:7); (351); (3:3); (357)}; 1) {(2:1);(2:3); (351); (353); (357)}
3) OTHOILIEHUEM 9KEUBAIEHMHOCU HA3bIBACTCS ONHAPHOE OTHOIIIEHHE, €CIIU OHO ...
a) peIIeKCUBHO, CAMMETPUYHO U TPAH3UTHUBHO;
0) peh1eKCUBHO M aCUMMETPUYHO;
B) aHTUPE(DICKCUBHO, CHMMETPUYHO U TPAH3UTHBHO;
r) peIeKCMBHO, aHTUCHMMETPUYHO M TPAH3UTHUBHO.
4) OTHOIICHUEM NOpsiOKa Ha3bIBAETCS OMHAPHOE OTHOIIICHUE, €CIIU OHO ...
a) peJICKCMBHO U CBSI3HO;
0) pe(hIeKCUBHO, ACHMMETPHYHO U TPAH3UTHUBHO,
B) aHTUPE(DICKCUBHO ¥ CHMMETPHUYHO;
') aHTHCUMMETPHYHO U TPAH3UTHUBHO.
5) Oneparus AeeHUS HA MHOKECTBE PaIllHOHAIBHBIX YHCE ...
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a) ompenenieHa; 0) HE BBHINIOJIHKMMA; B) aCCOIIMATHUBHA; T) IUCTPUOYTHUBHA.
6) Onepanusi yMHOKEHHUSI HA MHOKECTBE II€JIBIX YUCE ...
a) He ompezenieHa; 0) He KOMMYTaTHBHA; B) OTpeJeNieHa; T') AUCTPHOYTHUBHA.
7) MHO€eCTBO LEJIBIX YUCENl OTHOCUTEILHO YMHOXKEHUS SIBIISICTCH . ..
a) KoJbloM; O) rpymmoii; B) anreOpoif; r) MOTYKOIBIIOM.
8) MHOKECTBO PallMOHAIBHBIX YMCENl OTHOCUTENHLHO CIIOKEHUS M YMHOKEHUS SBIISICTCS:
a) rpynnoi; 0) mojeM; B) HEKOMMYTaTHBHBIM KOJIBIIOM; TI) JIECOM.

9) Y1+i, rae i — MEUMas exuMIA, PABEH:

a) 6\/§(cos”/422ﬂk + sin ”/4;2”k ), k=0;1;2.

6)ﬁ(cos”/4;2’zk isin@),kzo; 1:2.
B) 6\/5(0037”2”'( + gin £+ 2K ), k=0:1;2.
mld+27k . . 7ld+ 27K

r)Q/E(cos +isin ), k=0;1;2.
3 3
10) Tpuronomerpuueckasi popmMa KOMIIEKCHOTO YUCIa — > +1 > MMEET BUJ:

a) cosz—”+isin2—7[; 0) cos3—7[+isin5—”; B) 2 cos Z +isin = r) V2 c055——|5|n5—7[
3 3 4 6 3 3 6 6

11) A= {x|x?*-9<0,xeR}; B={x|x*-5x+6<0,xeR}. A\B pasno:
a) [-22]U{3}; 0)(=3:2]; B)(Z3); 1) [-3;2] U{3}
12) CkassipHOE MPOU3BEICHHE BEKTOPOB 5=(1; -3;4)m b =(4; 6; —1) paBHo:
a)18; ©06)-18; B)16; 1)-15.
13) (11 + 2i) : (3 — 4i), rae | — MHMMAas ¢IUHKIA, paBHO ... a) 2+1i; 6) 1 +3i; B)3-2i; 1) 1+
2i.
14) Naner mHOXKEcTBa 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}; 6) {2;9;11}; B) {1;2;9;10;11;12}; 1) {3;7}.
15) Haner mHOXecTBa A={2; 3;7;9; 11; 17} n 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) Bextoper @ =(2;7) u b =(10;35) — ...

a) IMHCWHO HE3aBUCUMBI, 0) JUHEHHO 3aBUCHMBI,

B) OPTOTOHAJIHHBI; T') IPOTUBOTIOJIOKHO HAIIPABIICHBI.
17) Bekropel d =(—5;3) u b =(610) — ...

a) COHAITPaBJICHBI; 0) TMHEHHO 3aBUCHMBI;

B) OPTOTOHAIBHBI; T') IPOTHUBOMOJIOKHO HAMPaBJICHBI.

18) VYkaxure npaBUIIbHOE YTBEPXKACHUE!

a) BCAKUN M30MOP(DU3M SABIISIETCS TOMOMOPHHU3MOM;

6) 142i < 3+4i, rae i’=-1;

B) €CJIM CUCTEMa BEKTOPOB COJICPXKHUT HYJIEBON BEKTOP, TO CUCTEMA JINHEHHO HEe3aBUCUMa,

I') OTHOILIEHHE «KPATHO» HA MHO>KECTBE HATypaJIbHBIX YUCEN SIBJISAETCS TPAH3UTUBHBIM.
19) EBKIIHI0BBIM IPOCTPAHCTBOM Ha3bIBAETCH ...

a) KOHEUHOMEPHOE BEKTOPHOE MTPOCTPAHCTBO;

0) BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM BBEJICHO CKAJSIPHOE YMHOKEHUE BEKTOPOB;

B) BEKTOPHOE NpOCTpaHcTBO R¥;

I') BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM JIIOOBIE J]Ba BEKTOPA JIMHEHHO HE3aBUCUMBI.

17



roJ Havajia moarotosku 2017

20) Cucrema BeKTOPOB d,;d.,;...;d, HA3bIBACTCS JIMHEHHO HE3aBUCHMOM, €CIIH ...

a) paenctBo A,d, + A,d, +...+ A d, =0 Bemonusercs TonbKo npu ycnosuu
A=A=.=1=0;
n
6) pasenctso Ad, + 4,4, +...+ A a, =0 semonusercs npu ycnosuu

A=A =.=1 =0;

B) paBencteo A,d, + A,a, + ... HE BBIIIOJIHSETCS HY IIPU KAKUX YCIIOBUSX;

r) paenctBo Ad, + A,d, + ... BBINIOJIHSAETCS IPU HEHYJIEBBIX

ko3¢ puLmeHTax.
Bapuant 4 (JIunAnr)
1) (G;*) — HA3bIBAETCS TPYIIION, €CIH ...
a) G=J; V(a,beG):axbeG; V(a,b,ceG):a*(b*c)=(a*b)*c;
dJxeG)V(aeG):a*x=x*a=a, V(aeG)AyeG):a*xy=y*a=x.
0) G=D; V(a,beG):a*xbgG; Y(a,b,ceG):a*(b*c)=(a*b)*c;
dJxeG)V(aeG):a*x=x*a=a, V(aeG)AyeG):a*xy=y*a=x.
8) G=; V(a,beG):a*begG; V(a,b,ceG):a*(b*c)=(a*b)*c;
dJxeG)V(aeG):a*x=x*a=a, V(aeG)AyeG):a*xy=y*a=x.
nGz0; Y(a,beG):a*xbeG; Y(a,beG):a*b=b*a,
dJxeG)V(aeG):a*x=x*a=a, V(aeG)AyeG):a*xy=y*a=x.
2) Konbo (K ;+;><) Ha3bIBAETCSI TOMOMOP(QHBIM KOJIBILY (K ';G—);@), €CId ...
a) cymectByet otobpaxkenue f Muoxectsa K Bo muoxkectso K’ u V(a;b € K):
fla+b)=f(a)+ f(D); flaxb)=f(a)x f(D);
6) cymectByet oToOpaxenue f muoxkecta K Bo muoxectso K’ u V(a;b € K):
f(a®b)=f(a)+ f(b); f(a®b)= f(a)x f(b);
B) cymecTByeT oToOpaxenue f muoxectsa K Bo muoxectso K' n V(a;b € K):
fla+b)=f(a)® f(b); flaxb)=f(a)® f(b);
r) cymecTByer oTobpaxkenue f muoxkectBa K’ Bo muoxectso Ku V(a;be K'):
fla+b)=f(a)® f(b); flaxb)=f(a)® f(b).
3) BUHApHBIM OTHOIIEHUEM HAa MHOKECTBE A HA3bIBAETCA . ..

a) MOAMHOXKECTBO AXA;  0) pedIeKCUBHOE U TPAH3UTHBHOE OTHOIICHHUE;
B) MHOYKECTBO AXA; ') MHOXECTBO BCEX YIOPSIOUCHHBIX Tap.

4) (P;+;-) — Ha3bIBAETCS MOJIEM, €CIIH ...

a) (P;—I—;-) — KOMMYTaTUBHOE KOJIbIIO, B KOTOPOM HOJIb OTJIMYEH OT €UHULBI U KaX bl
HEpaBHBIN HYIIIO JIEMEHT 00paTHM.
0) (P;+;-) — KOMMYTaTHUBHOE KOJIbIIO, B KOTOPOM €CTh €MHHIIA U KaKblii HEPABHBIN HYIIIO
3JIEMEHT 00paTuM.
B) (P;+;-) — HEKOMMYTAaTHBHOE KOJIBIIO, B KOTOPOM €CTh €JMHUIA U Ka)KIblii HEpaBHBIN
HYIIIO
3JIEMEHT 00paTuM.
I) (P;+;-) — KOMMYTaTHBHOE KOJIBIIO C €JMHUIIEH U KaX/IbIi 2IIeMeHT 00paTum.
5) Iosie KOMIUIEKCHBIX YHCEI ...

a) HE SIBJISIETCS YHCIIOBBIM IOJIEM; 0) ABNSETCS MOAMOJEM MO IEHCTBUTEIBHBIX YUCEIT;
B) MO>KHO JIMHEHHO YIOPSIA0YUTh T') HENb3sl JINHEWHO YIOPSJ0YUTD.

18
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. .1993
6) Ecnu | — MHUMas enuHULa, TO I =... a)l;

7) ABe cucteMbl BEKTOPOB Ha3bIBAIOTCS 9KEUBANEHMHBIMU, €CIIH ...
a) OHU 00€ TUHEIHO 3aBUCHUMBI WJIW JIMHEHHO HE3aBUCHMBI;
0) Ka)KIbIii BEKTOP OJTHOM CHCTEMBI IMHEWHO BBIPAXKACTCS Yepe3 PYTYI0 CUCTEMY;

B)i; T1)2I.

B) COJICPYKAT OJMHAKOBOE YMCIIO BEKTOPOB;  T') 00€ COo/IepKAT KOHEYHOE YUCIIO BEKTOPOB.

8) PasmepHocmbo BEKTOPHOTO TIPOCTPAHCTBA HA3BIBACTCS ...

a) 4nCIIo0 OA3MCOB ATOTO MPOCTPAHCTBA;

0) YKCII0 TUHEHHO HE3aBUCUMBIX BEKTOPOB IIPOCTPAHCTBA;

B) YHCJIO BEKTOPOB B 0Aa3MCE ITOTO MPOCTPAHCTBA;

T') YKCJIO JIMHEHHBIX KOMOUHAIIMI BEKTOPOB MPOCTPAHCTBA.

9) Hopma BekTOpa onpesensieTcs Tak:

oldl=va: old=vaa: wli=q+a

10) HepaBenctBo Komn-byHsIKOBCKOTO MMEET BU:
SHZiH—F [;H 6) i+b
<lal-|p|;  nla-5|<|al-|5].
11) HepaBeHcTBO TpeyrojibHUKA UMEET BU:

2 ‘Zz+l§ <|a|+|p

a) C_i'g

; 0)

a+bH£Ha b|- r) ‘a-b
12) JIBa BeKTOpa HA3BIBAKOTCSl OPTOTOHAILHBIMH, €CIIH ...
a) OHM HOPMHUPOBAHBI U JINHEHHO HE3aBUCHUMBI;

0) UX CKaJISIPHOE MPOU3BEICHUE PABHO CAMHUIIC,
B) HX CKaJISIPHOE MPOU3BEJICHUE PABHO HYJIIO;

T') UX CKaJIIPHOE MPOU3BEACHHUE PABHO HYJIEBOMY BEKTODY.

13) ba3zucom cucTeMbl BEKTOPOB HA3bIBAETCH ...

a) Takas e€ moacucTeéMa, KoTopasa HE MOXKCET OBITH JINHEHHO BBIpaXCHA 4Y€PE3 BCIO CUCTEMY,

<lal+ o]

i —b| <|al+|p]:

<lal+e].

0 [ =l

6) MHOKECTBO BCEX JIMHEHMHO 3aBUCHUMBIX BEKTOPOB JTOM CUCTEMBI,

B) OCHOBHO€ MHOXXECTBO 3TO CUCTCMBI,

r) e€ IMHEWHO He3aBUCUMas MOACUCTEMA, Yepe3 KOTOPYIO JTMHEHHO BhIpaXaeTcs KasK bl

BCKTOP CUCTEMEIL.

14) JIuneitHo# 000JI0YKOM MHOKECTBA BEKTOPOB HA3bIBACTCH ...

a) JIMHEWHO 3aBHCHMas MOACHUCTEMA 3TUX BCKTOPOB;
6) JIMHEWHO He3aBHCHUMas MOJACUCTEMA dTUX BCTOPOB,

B) MHO>KECTBO BCEX JINHEHHBIX KOMOUHALIUN ITUX BEKTOPOB;
') MHOYKECTBO JIMHEHHBIX IPe0Opa30BaHuil 3TUX BEKTOPOB.

15) Ilonem siBiiseTcs:  a) (R;+;-); 0) (Z;-l-;'); B) (N;+;');

r) (10}+:).

16) Komb11o (K ;+;><) HA3bIBAETCS H30MOP(HBIM KOJBILY (K ';@;@), €cly ...

a) cymectByeT otobpaxkenue f Muoxecrsa K na muosxkectso K’ u V(a;b € K):

6 C C€CTBYECT B3aUMHO OJHO3HAYHOC 0T06 AXKCHUC f MHOXXECTBaA K BO MHOXCCTBO K'n
YILIECTBY! A p

B) CymE€CTBYCT B3aUMHO OJHO3HAYHOC OTO6pa)KCHI/Ie f maoxxectBa K Ha maoxectso K’ u

r) cymecTByer oToOpaxkenue f MuoxkecTBa K’ Ha Muoxkectso Ku V(a;be K'):

fla+b)=f(a)+ f(D); flaxb)=f(a)x f(b);

V(a:beK): f(a®b)=f(a)+ f(b); f(a®b)=f(a)x f(b);

V(a:beK): fla+b)=f(a)® f(b); flaxb)=f(a)® f(b);
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fla+b)=f(a)® f(b): flaxb)=[f(a)® f(b).
17) OTHOIIEHHE «TIEPIIEHAUKYISIPHOCTIY HA MHOXECTBE MPAMBIX Ha IUIOCKOCTH ...
a) pepaekcuBHO;  0) CHMMETPHYHO;  B) TPAH3UTHUBHO;  T) CBS3HO.
18) Vkaxxute BepHOE yTBEPKIEHUE JIJIs1 YUCIIOBBIX MHOXKECTB!

ay NcZcRcQcC(C; 6)NcZcQcRc(;
B NcZcCcQcR;, nnNcCcQcRcZ.

19) HaumeHbIMM NOIOJIEM YUCIOBOTO IOJIS SIBISIETCS MOJIE. ..
a) pallOHaIbHbBIX YUCEIT; 0) LenbIX Yucel;
B) NCHCTBUTEIBHBIX YUCEN,  T') KJIACCOB BHIYETOB IO IIPOCTOMY MOJYJIIO.

20) (N ;+;-) SIBJISIETCS ... @) KOJBIIOM;  O) TpymNIioN;  B) MOJYKOJBIOM; T)

MOJTYTPYIITION.
NQ Ilokazamenu cqbopmupoeauuocmu KomnemeHnyuu @352;]3:}{;2:;;22’::5)0]1”
1. 31(OIIK-3). Bapwuantl, 1-20
2. 32(OIIK-3). Bapwuanrl, 1-20
3. 33(OIIK-3). Bapuant2, 1-20
4, 34(OIIK-3). Bapuant2, 1-20
5. 35(0I1K-3). Bapuant3, 1-20
6. 36(OI1K-3). Bapuant3, 1-20
7. 37(OIIK-3). Bapuant4, 1-20
8. 38(OIIK-3). Bapuant4, 1-20

7.1.2 3ajanus 1Jisl OLeHKU YMEHU
7.1.2.1 Ilpumepubie Tembl coodmenuii (OITK-3)

Coobmenns (yctHas popma) MO3BOJISET IIy0)Ke 03HAKOMHUTHCS C OTIEIBHBIMH, HanuboJee
BaYKHBIMH U MHTEPECHBIMHU MPOLECCAMH, OCMBICIUTD, YBUAETh UX CI0KHOCTb U OCOOCHHOCTH.
1. MHoxecTBa.

. AnreOpsl.
. KommiekcHple uncna.

. BexTopHbIe mpocTpaHCTBa.

. Onpenenurent.

2
3
4
5. Marpurisl.
6
7. CucteMbl IMHEHHBIX YpaBHEHUN.
8

. CucreMnl TMHEHHBIX HCPABCHCTB.

No DOC mexkywezo KOHmMpOAA

Iokazamenu chopmuposannocmu Komnemenyuu -
(memamuxa coobwenuir)

V1(OIK-1)
V2(OIIK-1)
V3(OIIK-1)
VA4(OIIK-1)
V5(OIIK-1)
V6(OIIK-1)
V7(OIIK-1)
V8(OIIK-1)

X NG~ WM
o ~Njo|u|s|w N
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7.1.3 3ananus 15 OlleHKH HABBIKOB, BJIA/IEHH, ONbITA 1eATEJIbLHOCTH
7.2.3.1 3apaumn no qucuumiune (OIK-3)

. . 7% +8X,=9;
1) Pemuth cucteMy JIMHEHHBIX ypaBHEHHI MeToj0M Kpamepa:
6x, —5x, =4.
2 3 4
2) Boruncnuth onpenenurens: 5 6 7).
8 9 1
2 3 -2 2
3) Boruncnuth onpenenurens: 3 2 -3 2.
4 -3 5 6
2 5 2 3

9 7
4) Haiitu 0OpaTHyt0 MaTpuIly JUIsl MATPULIBI: { 8 J .

5) BbuuciauTh paHr MaTpHULIbL:

~N -
© N Ol
© w o

X, + 2%, +3X; =10;
6) PemmTh cucteMy ITMHEHWHBIX ypaBHeHHI MeTooM [aycca: < 4X, +5X, +6X, =11;
7%, +8x, +9x, =12.
7) Haifty MaTpuIly IMHEHHOTO OmepaTopa ¢, 3aJaHHOro B pocTpancTe R mpasmmom:
V(X = (a;a,;a;) € RY) (X)) = (o, + 20,201, — at, + 333, + @, +202;) , OTHOCHUTENBHO
€CTECTBEHHOT0 Oa3uca.
8) Haittu marpuiy nepexona ot 6asuca a, = (L2); a, =(0;1) x 6azucy b, = (34); b, =(-12)
npocrpancTsa R2.
9) HaiiTi coGCTBEHHbIE 3HAYCHHUS JTMHEIHOTO OIepaTopa, 3a1aHHOT0 B POCTpaHCcTBe R?

5 2
MaTpHUuICH: .
puneit: |

2 -3 1||5 2

10) Haiitu npousBenenue matpur: | 0 5 1|-(-3 0.
-1 0 2||-7 1
2 -2 3 1 0
11) Beruucnute panr matpunei: (|3 0 1 -1 2.
7 -4 7 1 2
5 -4 2
12) Jluneiinblii onepatop @ B pocTpancTse R® umeer matpuiy | 1 3 —2 | OTHOCHTENHEHO
-1 4 7

ectecTBeHHOro Oasuca. Haiiti ¢(X), ecu X = (—3;2;6) .
13) [TpuBecTH K KAHOHUYIECKOMY BUY KBajapatHunyio gopmy: f(X.;X,) =5x> +8x,X, +5x2.
14) Haiitu HOpMy apudmeTrndeckoro Bektopa (—2; 5; —=3; 4; 7).
15) UccnenoBare Ha IMHEHHYIO 3aBUCMOCTb CUCTEMY apH(PMETHUYECKUX BEKTOPOB:

16) Beruncnuts: 3/1—i, rae i2=-1.
17) Bemonuuts neiicteust: (5 + 7i) : (2 — 3i), roe i2= —1.
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18) s muoxectB A; B; C nokasars paseHctBo: AN(BUC)=(AnB)U(ANC).

19) Haiitu ANB; AuUB; A\B,eciu 4 ={5;8;9; 11}; B = {4, 8; 10; 11}.

20) M300pa3uTh HAa KOMILIEKCHOM IJIOCKOCTH MHOXECTBO YHUCEIT Z, YIOBIETBOPSIONINX YCIOBUIO:
lz—1i]>3.

21) JlokasaTh MeTonoM MareMaTndeckoi uaaykiun: V(ne N): (10" +18n—28):27.

22) Jloka3zatb, 4TO MHOXKECTBO IIEJIBIX YUCEII, KPATHBIX 4, 00pa3yeT rpynny OTHOCHTEIHHO
OTIepAIINH CIIOKEHHS.

23) Jloka3atb METOJIOM MaTEMATUYECKON MHIYKIIUU:

V(neN): 1P+2°+3°+..+n°= n(n+1)6(2n+1) _

Ne Ilokazamenu cpopmuposannocmu Komnemenyuu POC umozogozo Konmpors
(3a0auu no oucuyuniune)

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 pi1s1 IpOMeKYTOYHOM aTTecTalMu
7.2.1 3ajaHus ISl OLEHKHU 3HAHUI
Bonpocsl k 3auety (OIIK-3)

1) MuoxectBo. [TonmaOX)ecTBO. Oniepanyu Hal MHO)KECTBAMHU U UX OCHOBHBIE CBOMCTRBA.
Huarpammsl Ditnepa-Benna.

2) IonsiTue ynopsimodeHHou mapsl. [Ipsimoe mpon3BeneHne 1ByX (HECKOJIbKHUX) MHOKECTB.
bunapnsie (n-apubie) oTHoeHus. [IpencraBienne KOHEUHbIX OMHAPHBIX OTHOIICHHM
rpadamu.

3) OTHoOLIIEHNE SKBUBAJICHTHOCTH;, pa30HeHe MHOKECTBA Ha KJIACChI
SKBHUBAJIEHTHOCTH, (haKTOP-MHOKECTBO.

4) OtHomenue nopsiaka. [lonsrue ¢pynknuu (otoopaxkenus). Kommosumus
GbyHKIHA.

5) Anrebpanueckue onepauuu. [lonsrtue anredpsl Kak MHOXKECTBA C
anredpanveckumu onepanusimu. [lonanredpsr. ['oMmomMopdu3Mb

“30MOp(hU3MBI anreop.
6) Ilonykonblo HaTypaJdbHBIX yMcel. Meroa matemaruueckoil nuAykuuu. 7) [loHsTHE TPyYIIIbI,
konbna. [loakoneia. 'omomopduzmsl u
n30MOp(U3MBI KOJIEL.
8) Ilone, mpumeps! nosneii. [Tone panroHanbHBIX YHCET.
9) lousTHe anredpandeckoil CHCTEMBI KaK MHOXKECTBA C OTIEPAIIUSIMU U
OTHOUICHUSMH. Y IOPSJOUYEHHOE TOJIE.

10) Cuctema nelCTBUTENBHBIX YHCEI; TPOCTEHIINe CBOMCTBA
JEHCTBUTEIBHBIX YUCEL.

11) Ione xommnekcHbIX yncen. [ToHsATHE YUCIOBOTO MOJIs; HANMEHbIIIEee
MIOIII0JIE YUCIIOBOTO MOJIs. ['eomMeTpruiecKkoe MpeacTaBIeHNE
KOMILJIEKCHBIX YHCEIL.

12) Tpuronomerpuieckasi opma KOMILIEKCHOTO YUCIA.

13) TloHATHE BEKTOPHOTO MPOCTPAHCTBA, MPUMEPHI; apu(PMETHIECKOEe
BEKTOPHOE IIPOCTPAHCTBO.

14) TloanpocTpaHCTBO; TMHEHHAs 000JI0YKa MHOYKECTBA BEKTOPOB.
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CymMma 1 npsimasi cymma noanpoctpascts. [loHaTue nuHelHoro
MHOT000pa3usl.

15) JIuneliHas 3aBUCUMOCTD U HE3aBUCUMOCTb CUCTEMBI BEKTOPOB.
OKBUBAJIEHTHBIE CUCTEMBI BEKTOPOB.

16) basuc u panr cucremsl BektopoB. KoopaunaTtHas crpoka
(cTonberr) BEKTOpa OTHOCUTEIIBHO JJAHHOTO 0a3uca.

17) Pa3MepHOCTh BEKTOPHOTO MPOCTpaHCTBa. M30MOp(H3M BEKTOPHBIX
IIPOCTPAHCTB OJINHAKOBOM pa3MEpPHOCTH.

18) EBKIMI0BO BEKTOPHOE MTPOCTPAHCTBO.

19) OpToronanbHasi cucteMa BeKTOpoB. J[oMoJIHEeHHE OPTOTrOHATBHOM
CUCTEMBbI BEKTOPOB JI0 OPTOrOHAJIBLHOrO 0asuca, npoiece
oproroHanu3anuu. OpToroHaJbHOE TOTIOJIHEHHE K
MOANPOCTPAHCTBY.

20) Hopma Bektopa. HepaBencto Komu-bynsikoBckoro.
OpTOHOPMUPOBAHHBIN Oa3uc €BKINA0BA IPOCTPAHCTBA.

Bonpocsl k 3x3ameny (OIIK-3)

1) Matpuupsl. Oneparuu HaJ MaTpULIAMH, UX CBONCTBA.

2) PaBeHCTBO CTPOUYEYHOTO M CTOJIOIIOBOTO PAHTOB MATPHIIBI.
[IpuBeneHre MaTpULIbl K CTYIIEHYAaTOMY BUY; BBIYUCIICHHE paHTa
MaTpHUIIbI.

3) O6paTumblie MaTpHIIbl. DJI€eMEHTapHbIE MAaTPULIBL. Y CIIOBUS 0OPaTUMOCTH
MaTpulibl. Beraucnenne oopaTHO# MaTpPHUIIBI.

4) OnpenenuTenb KBaapaTHOW MaTpuilbl. OCHOBHBIE CBOHCTBA
OTpeaeIUTENEH.

5) MuHopBI 1 anredpandecKue T0MOTHEHHS. Paznokenne onpeaenauTens
0 CTPOKE WJIH CTOJIOITY.

6) HeoOxoaumbie u 10CTaTOYHBIE YCIOBHS PAaBEHCTBA HYIIO
onpenenutens. OnpenenuTens NPOU3BeACHUs MaTpull. Teopema o
paHre MaTpHUIIbL.

7) Beruncnenue oOpaTHOM MaTPHUIIBI TIPH MTOMOIIH TPUCOEANHEHHOM.

8) Cuctembl TUHEHHBIX ypaBHeHUH. [[oHATHE CIIENCTBUS CHCTEMBI
ypaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI YPABHEHUH U 3JIEMEHTAPHbIE
npeoOpazoBanus cucteMbl. BekropHas (opma 3anucu TMHEHHBIX
YPaBHEHUI.

9) Cucrema 0JTHOPOIHBIX JTUHEHHBIX YPaBHEHU; YCIOBHSI CYILIECTBOBAHUS
HETPUBUAIBHBIX perieHuil. [[pocTpaHCcTBO penieHnii CUCTEMBI
OJIHOPOJHBIX YpaBHEHUH, ero 0asuc.

10) HeognopoaHasi cucreMa JMHEHHBIX ypaBHEHU; INHEHHOE
MHOT000pa3ue pelIeHUi.

11) Kputepuii coBMECTHOCTH CUCTEMBI JINHEMHBIX YpaBHEHUI. MeToa
I'aycca.

12) 3amucek u perieHne CUCTEMbI N TMHEWHBIX ypaBHEHUH C n
NepeMEHHBIMH B MaTpUYHOM popme.

13) IIpaBuiio Kpamepa. YcioBue, mpu KOTOpOM OJHOPOIHAS CHCTEMA N
OJIHOPOJIHBIX JIMHEWHBIX YPABHEHUH C N IEPEMEHHBIMU UMEET
HETPUBUAJILHBIE PELICHUSI.

14) JIuneiinbsie 0TOOpaXKeHUs BEKTOPHBIX IPOCTPAHCTB; MPUMEPHL. A 1po
1 00pa3 JIMHEHHOTO 0TOOPaXKEHHUS.

15) Matpuna nuneiinoro oneparopa. CBsizb MEXy KOOPAUHATHBIMU
cTonbuamu BeKTopoB X u @(X).
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16) CBs13b MEXIY KOOPAMHATHBIMU CTOJIOIIAMH BEKTOPA OTHOCUTEIHHO
pa3nuyHbIX 6a31coB. CBSA3b MEX/Y MaTPULIAMU JIMHEHHOTO
oTiepaTopa OTHOCUTEIHHO PA3IMYHBIX 0a3MCOB; MOA00HE MATPHII.

17) Conpsixénnsiii onepatop. Conpsikénnas marpuiia. CaMoconpsKEHHbBIS
OIEepaTOPbl U CUMMETPUYHBIE MATPHULIBL.

18) OproronasibHbie MaTpullbl. OOpaTHMbIE JIMHEWHBIE OLIEPATOPHI.

19) IonsiTue nuHEiHOM anredpsl; mpuMepbl. AnreOpa TMHEHHBIX
OTICPAaTOPOB BEKTOPHOTO MpocTpancTBa. MizoMophusm anreOpsl
JIMHEMHBIX ONIEPATOPOB U MOJHON MaTPUYHOM alnreOphl.

20) CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHHS.
XapakTepucTUYECKOE ypaBHEHHUE.

21) JIuneliHble onepaTophl C IPOCTHIM CHEKTPOM. Y CIIOBUS, IPH KOTOPBIX
MaTpulia 1o100Ha JuaroHaJIbHOM MaTpHIIE.

22) Ionstue o kBaapaTHuHbIX popmax. [IpuBeneHne kBaapaTHUHOM
(OpMBbI K KAHOHUYECKOMY BUAY.

23) OcHOBHBIE TIOHATHUS CUCTEM JIMHEWHBIX HEpaBeHCTB. CHCTEMBI
OJIHOPOJHBIX JTMHEHHBIX HEPABEHCTB.

24) CrnenctBusi CHCTEMBI OJHOPOIHBIX HEPABEHCTB (TeopeMa
MunkoBckoro). Kputepuii HeCOBMECTHOCTH CUCTEMBI IMHEHHBIX
HEPaBEHCTB.

25) CranaapTHbIE ¥ KAHOHUYECKUE 3a/1a9U JTUHEHHOTO
nporpaMMupoBanus. JlomycTuMble U ONTUMallbHbIE BEKTOPHI. TeopeMa
JTBOMCTBEHHOCTH (0€3 I0Ka3aTeNhCTBA).

26) [TonaTHe 0 CUMILIEKC-METO/IE.

Ne Ilokazamenu cghopmuposannocmu Komnemenyuu POC npomecy MOUNOZ0 KOHIMPORH
(sonpocul K 3auémy, IK3ameHy)

9. 31(OTIIK-3). 1-2,1-3

10. 32(OI1K-3). 3-5, 4-7

11. 33(OI1K-3). 6-8, 8-11

12. 34(OI1K-3). 9-11, 12-15

13. 35(OI1K-3). 12-14, 16-19

14, 36(OI1K-3). 15-17, 20-23,

15. 37(OIIK-3). 18, 24-25

16. 38(OI1K-3). 19-20, 26

{.2.2 3ajanus 115 OlleHKH YMEHUIA.
B kauectBe (OHIOB OIEHOYHBIX CpPEACTB Uil OLCHKA YMEHHHA OOydYaroIerocs

UCITOJIB3YIOTCS 3aJIaHUs], PEKOMEHI0BAHHBIE JUIS BHIITOJHEHHS B YaChl CAMOCTOSTEIBHOM PabOThI
(pasnen 6.2)

7.2.3 3ajaHus ISl OIEHKH HABBLIKOB, BJIAJI€HHIi, ONILITA I1eATEIbHOCTH
B kauwectBe (OHIOB OILIEHOYHBIX CPEACTB Ui OLIGHKH HaBBIKOB, BJAJICHUH, OIbITA
JeSITENLHOCTH 00y4aroIerocss UCIOJIb3YIOTCS 3a/aHUsI, PEKOMEHIOBAHHBIEC IS BBINOJHEHUS B
4achl CaMOCTOSITeNIbHOM paboTh (pazaen 6.3).

8. IEPEYEHb OCHOBHOM Y JONMOJHUTEJIbHON YYEBHOU JIUTEPATYPBI,
HEOBXOJIUMOM JIJIsI OCBOEHUA JUCIHUILJIAHBI
Jluteparypa
a) OcHoBHast
1. Jluneiinas anreOpa [DnekTpoHHBIM pecypc]: mnpakTHkyM. YueObHoe mocobue/ E.b.
MaunbieBa [1 Ap.].— DJIEKTPOH. TEKCTOBBIE AaHHbIE.— M.: MOCKOBCKUI rOCYAapCTBEHHBIN
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crpoutenbHblii  yHuBepcurer, ObC ACB, 2014.— 135 c.— Pexum pgocryna:
http://www.iprbookshop.ru/26858.— DBC «IPRbooks, o napouito

2. Jluneiinas anreOpa W aHATUTHYECKas TeOMETpUs [DJIEKTPOHHBIA pecypc]|: METOAUYECKUe
yKa3aHWs, DPEUICHWE THIOBBIX 3aJad W BapUaHTBl 33JaHUN — DJIEKTPOH. TEKCTOBBIC
naHHble.— M.: MOCKOBCKUI TOCyIapCTBEHHBIN cTpouTenbHbll yHuBepcuter, ObC ACB,
2014.— 83 c¢.— Pexum gocryma: http://www.iprbookshop.ru/25511.— 3BC «IPRbooksy,
10 MapoJIt0

3. Yrmmpx HO.I'. Jluneiinas anreOpa. AHanuTHyecKas reoMerpus [DIEKTPOHHBIN pecypc]:
yaeOHoe mocodue s cryneHToB / Yrmupx FO.I'.— DinekTpoH. TeKcToBbIe JaHHBIE.— OMCK:
Omckmit  rocynmapcTBeHHbI — yHHBepcuter, 2013.— 148 c.— Pexum gocryna:
http://www.iprbookshop.ru/24895.— DBC «IPRbooks», mo napouito

4. Wneun B.A., Kum T'.JI. JluneitHas anreOpa W aHATMTHYECKAs TEOMETPHs: YIeOHUK. — 3-€
u3 ., nepepad. u gon. — Mocksa: [Ipocnekr, 2015. — 400c. (I'pud)

0) JlonosiHuTeILHAS

1. Kpemep H.II., Ilyrko U.M., ®punman M.H. Beicuias maremaTtnka 1Jii SKOHOMHYECKHUX
criermanbHocTeil: YueOnuk u [lpaktukym (wactu | u Il). — M.: Beiciiee oOpa3oBanue,
Opaiit-Uzgar, 2009. (I'pud)

2. bepesuna H.A. Jlunelinas anreOpa [DJIeKTpOHHBIA pecypc]: yueOHoe mocobue/ bepesnna
H.A.— DmekrpoH. TekctoBble nanHbie.— CaparoB: Haywnas kuwra, 2012.— 126 c.—
Pexxum noctyna: http://www.iprbookshop.ru/6293.— DBC «IPRbooksy, mo maposto

3. bepesuna H.A. Jlunelinas anreOpa [DJIeKTpOHHBIA pecypc]: yueOHoe mocobue/ bepesnna
H.A.— DmnekrpoH. TekcroBble nanHbie.— CaparoB: Haywnas kuwra, 2012.— 126 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/6293.— 3BC «IPRbooksy, mo mapouto

4. Wneun B.A. Jluneiinas anreOpa [DneKTpoHHBIN pecypc]: yueOnuk s By3os/ Uneun B.A.,
[Tozask 3.I''— Dnekrpon. Tekcroeie manabie.— M.: OUIMATIIUT, 2010.— 277 c.—
Pexxum noctyma: http://www.iprbookshop.ru/25698.— 5bC «IPRbooks», mo mapo:to

5. PomannmkoB A.H. Jluneiinas anreOpa [DnekTpoHHBIH pecypc]: ydeOHOe mocobue/
PomannukoB A.H.— DOnekTpoH. TekcToBble AaHHble.— M.: EBpa3sulickuii OTKPBITHII
WHCTUTYT, MOCKOBCKHMI TOCYIapCTBEHHbI YHUBEPCUTET HSKOHOMHKH, CTaTHUCTHKH H
unpopmaruku, 2007.— 124 c— Pexum noctyma: http://www.iprbookshop.ru/10890.—
OBC «IPRbooksy, mo maposto

6. CkpeimioBa E.B.  Jluneiitnas anreOpa [DnekTpoHHBIH pecypc]: ydeOHOe mocooue/
CkpeiiioBa E.B., bemoBa O.0.— DIIeKTpOH. TEKCTOBbIE JaHHble.— KaluHUHTpan:
Poccuiickuii rocymapcTBeHHbI yHUBepcuTeT WM. Mmmanywna Kanrta, 2010.— 151 c—
Pexxum noctyna: http://www.iprbookshop.ru/23814.— 3BC «IPRbooks», mo maposto

9. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOAUMBIX JIJISA OCBOEHUA JUCHUIIJINHbBI

1. BBC IPRbooks (AiilluApoykc) http://www.iprbookshop.ru

2. Poccuiickas rocymapcTBeHHas myonuuHas oubnuoreka http://elibrary.rsl.ru/

3. NadpopmannoHHo-1IpaBoBoif moptan «"apanT» www.garant.ru

10. OBYYHEHHUE NMHBAJINIOB U JINIl C OI'PAHUYEHHBIMUA
BO3MOXHOCTAMMHU 310POBbS
W3yuenne naHHOW y4eOHOM JUCLUIUIMHBI OOYYaIOIIMMUCA C OTPaHMYCHHBIMH
BO3MOXHOCTSIMH 3J0POBbsSl OCYLIECTBJIAETCS B cooTBeTCTBUM ¢ IIpukazom MuHucrepcrsa
oOpazoBanuss u Hayku P® or 9 wHos6ps 2015 1. Ne 1309 «O6 yrBepxkaenuu Ilopsaka
oOecrieyeHns yCIOBHHA JOCTYMHOCTH Uil MHBAJIUI0B OOBEKTOB M MPEAOCTABISAEMBIX YCIYI B
chepe oOpazoBaHMs, a TaKKe OKa3aHUd UM T@pPU ATOM HEOOXOAMMOM MOMOIIUY,
«MeToMUeCKUMH PEKOMEHJAIMsIMHM 110 OpraHM3aluu  o0pa30BaTEeNIbHOTO Mpolecca s
WHBAIMJOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMM 3/0POBbS B 00pa3zoBaTeIbHBIX
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OpraHM3alusaX BBICIIEr0 00pa3oBaHMsA, B TOM 4YHCJIE OCHAIIEHHOCTH O0pa3oBaTEILHOIO
nporeccay MunucrepctBa obOpasoBanuss U Hayku P® ot 08.04.2014r. Ne AK-44/058H,
«[lomoxxennem o mopsiike OOyYEHHsI CTYIEHTOB — HHBAIMJOB W JIMII C OTPAaHMYCHHBIMU
BO3MO’KHOCTSIMH 37I0POBBSD», YTBEPKIACHHBIM MPUKA30M pekTopa oT 6 HostOps 2015 roga Ne60/o,
«[Tomosxxennem o ciry6e HHKIIO3UBHOTO 00pa3oBaHUA U ncuxosiornyeckoi momomm» AHO BO
«Poccuiickuii HOBBIH yHUBepcuTeT» OT 20 Mast 2016 roma Ne 187/o.

[IpenocraBienne cHenMaIbHBIX TEXHUYECKUX CPEIACTB OOYUEHHs KOJJICKTHBHOTO U
WHAWBHUIYAIBHOTO TIOJIB30BaHUS, TMOJAOOpP © pa3paboTka y4eOHBIX MaTepuaioB JUIs
o0yJaromuxcs ¢ OrpaHUYCHHBIMU BO3MOYKHOCTSIMU 3JJ0POBbS IPOU3BOIUTCS MPETIONABATEIISIMU
C Y4ETOM WX MHIWBUAYAIBHBIX TCUXO0(U3HOIOTUIECKUX 0COOEHHOCTEH M crienn(uKU mprema
nepeaayn yaeOHoH HHpOpMaIUu.

C oOywarommMucsi 1O WHAWBHIYAIILHOMY IUIAaHY W WHIUBHIyaIbHOMY TpaduKy
MIPOBOJISATCS] MHMBHTyaIbHBIEC 3aHATUS U KOHCYIIbTAIUH.

ABTOD (coctaButens): noueHT A.C. JIaGy3oB

(no;lm/fCL)
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AHHOTALIUSI PABOYEH ITPOT'PAMMBI JIUCLIMIIJIMHEI
«J/IuneitHas aaredpa»
s moaroroBku 0axkajgaBpos 1o HanpaBJjeHUuIo 38.03.01 «IxkoHOMHUKA»
(mpodpunb «PUHAHCHI U KPEeIUT)

enun u 3apa4v AMCUUIUIMHBI.

03HAaKOMHUTH CTYAECHTOB C OCHOBHBIMH METOJAaMU U TOHSATHUSMHU JHMHEWHOH aireOpsl,
HEOOXOJIMMBIX [UIsl PEUICHHs] TEOPETUYECKUX M MPAaKTUYECKUX 3a7ad SKOHOMHKHU. Mcxons u3
L[EJIH, B ITPOLECCE U3YYCHMS] TUCLHUIUIMHBI PENIAIOTCS CIEAYIOIUE 3aJa4u.

Komnerenmnuu cryaenTa, popMupyemblie B pe3yiabTare ocBoeHus qucuutumabl: OIMK-3.

Oxupaembie pe3yabTaThl.

B pesynbpTaTe nzydeHus: AUCIUTUIMHBI CTYICHT JTOJDKEH:

3HaTh: OCHOBHBIC TOHATHS JMHEHHOW anreOphl, HEOOXOMUMBIE MJisi PEIICHHs 3ajad;
MpocCTeNIIe 5KOHOMUYECKHE MOJIETH U 3a/1a4l, OCHOBHBIM alapaToM HCCIIEIOBaHUS KOTOPBIX
CITYKUT JIMHEHas anreopa.

YMeThb: NpUMEHSATh OCHOBBI JIMHEWHOUM anreOphl Ui pelleHus IKOHOMUYECKUX 3ajad;
BBIOMpATh METOJbl U CPEACTBA PELIEHUS COOTBETCTBYIOIIMX 3a/ay; MPUMEHSTh IMOTy4YEHHBIE
3HAHUS B BHIOPAHHOM CIIEIUAIBHOCTH.

Baagers: HaBblkaMM NMPUMEHEHHS COBPEMEHHOIO MAaTeMAaTUYECKOTO HHCTPYMEHTApHUs
JUIS pelIeHUs SKOHOMMYECKUX 3a]ad; METOJIMKON IOCTPOCHHMsS, aHalu3a MU IPUMEHEHUs
MaTeMaTHYEeCKUX MOJEJEeH /sl OLIGHKH COCTOSIHUS M IPOTHO3a Pa3BUTHS SKOHOMHYECKHX
SIBIICHUH, TIPOLIECCOB.

CopepxaHue TUCIUIUINHBI:

CucteMbl JIMHEHMHBIX YpaBHEHUH. DJIEMEHTbl AHAIUTHUYECKOW T€OMETPUU Ha MPSIMO,
IJIOCKOCTH U B mpoctpaHcTBe. Onpenenurenu. Cucremsl BeKTOpoB. Panr marpuibl, N — MepHOE
JTUHEITHOEe BEKTOPHOE MPOCTPaHCTBO. EBKIMIOBO mpocTpaHcTBO. JIMHElHHBIE omepaTtopbl U
Matpuilbl. COOCTBEHHBIE BEKTOPHI JIMHEWHBIX omepaTopoB. JIMHEHHbIE 3aJaud ONTUMU3ALUU.
OcHoBHbBIE OIpeAeTeHUs] W 3aJa4d JUHEHHOro mporpaMMupoBaHus. CHUMIUIEKCHBIA METO/I.
Teopus JIBOIICTBEHHOCTH. JuckpetrHoe IpPOrpaMMHUPOBAHUE. Junamudeckoe
nporpaMmupoBanue. HennneiiHoe mporpaMmmMupoBaHHe.
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