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1 Ileu ocBOECHMS AMCIUIIIMHBI

Lensmu ocBoeHUs yueOHON AUCLUIIIIMHBI «AOCTpaKTHAs aareopay sIBIASIOTCS MOATOTOBKA CTYIEHTOB 110 KypCy
B cootBeTcTBUU ¢ TpeboBanusamMu ®I'OC BO nampasnenus 01.03.02 — «[Ipuknagnas matemMaTuka u
WHPOPMATHKa», Pa3BUTHE CIIOCOOHOCTH MCIOIb30BaTh 0a30BbIC 3HAHMS €CTECTBEHHBIX HayK, MATEMAaTHKH U
NH(POPMATUKHU, OCHOBHBIE (haKThl, KOHIEIINH, IPUHLIUIIBI TEOPHUH, CBSI3aHHBIX C IPUKJIaJHONH MaTeMAaTUKON U
nH(pOPMATHKOH, (HOpMHUpPOBaHHE OOMIEKYIBTYPHBIX U TPO(GECCHOHANBHBIX KOMIETEHITHH, HEOOXOIMMBIX IS
OCyIeCcTBICHHUS MPO(ECCHOHATIBHOM JeITENbHOCTH 0 HampaBieHno «[IpuknaaHas MaTeMaTuka u
nHpopmartuka». Kpome Toro, 11esib JaHHOTO Kypca COCTOUT B OBJIAJCHUHU CTYICHTaMH OCHOBHBIMH
MOJIOKEHUSIMH TEOPHUH alre0pandecKux CTPYKTYp: TPYIIIL, KOJeL, MoJeH.

2 MecTO ITMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe]bLHON NMPOrpaMMbl MOATOTOBKM 0akajaBpa (Marmcrpa,
CIeNUATHNCTA)

HucrummHa « AOGcTpakTHas anredpa» OTHOCHUTCS K 0a30BOI 9aCTH KOMIUTIEKCA MATEMAaTHUECKAX U
€CTeCTBEeHHOHAay4HbIX AucuuIuivH b1.5.26 B pamkxax BapuatuBHoil yactu nporpammsl 01.03.02 — «IIpuknaanas
MaTeMaTHKa U HHQOpMATHKa» U U3ydaeTcs CTyACHTaMU Ha 2 Kypce (TpeTHH CeMecTp).

Juctuurmaa «AOGcTpakTHas anreOpay OnmupaeTcs Ha 3HAHUS JUCIHIDINH «ANTe0pa U TeOMETPHUs»,
«M30panHHbBIe pa3ensl dJeMeHTapHON MaTeMaTHKNy. [lapannensHo ¢ Helt n3ydyaeTcs AUCIHUILIINHA
«MareMaThuuecKuid aHaJIu3», JOTMYECKUM MPOAOIKEHUEM 3TUX JUCLHUILIMH SBISIOTCA JUCUUILIUHBL « Teopusd
BEPOSITHOCTEH M MaTeMaTH4eCKasi CTATUCTUKAY, «J{HCKpeTHas: MaTeMaTHKay.

3 KoMmnerenunu odyuamouerocs, ¢opmupyembie B pe3yabrare O0CBOEHUS
AUCUMILTHHBI (MOIYJIsl) M IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHs

B pesynbrare ocBoeHUS TUCIUTUIAHBL (MOIyJs) «AbcTpakTHas anrebpa» oOydaromuiics JoKeH 001aaaTh
CJICAYIOIINMH KOMIIETCHIMSIMHU:

CTpyKTypHBIil
JJIEMEHT [Tnmanupyemsie pe3ynbTaThl 00ydeHUs
KOMIIETEHIIUU

OIIK-1 cnoco0HOCTHI0 HCTIOIb30BaTh 0a30Bble 3HAHUS €CTeCTBEHHBIX HAYK, MATEMATHKHU H
HH(OpPMATHKH, OCHOBHBbIE (PaKTbl, KOHUENIUH, IPUHLIMIILI TEOPHIi, CBA3AHHBIX € NPUKJIATHOM
MaTeMATHKOH M HH(POPMATHKON

3HaTh OCHOBHBIC TCOPCTUICCKUC ITOJIOKCHUA, CI)OpMyJ'II/IpOBKI/I 1 10Ka3aTeJIbCTBA psAla TCOPEM,
MCTO/Ibl U IMTPUEMBI PCHICHHA OCHOBHBIX 3aJa4 JUCIHUIIIIMHBI;

YmMmeTs HMHTEPIPETUPOBATE TOHATHS U YTBEP)KJIEHUS, MPUMEHSATH K PEIICHHIO 3a/1a4 H3YYEHHYIO
TEOpHI0; 0a30BbIC 3HAHHS E€CTECTBEHHBIX HAYK, MATEMAaTHKU 1 HHPOPMATHKH, OCHOBHBIC
(haKThl, KOHIETIIUH, TPUHIIUIIBI TEOPHH, CBA3aHHBIX C MPUKIIAJHONW MaTeMaTUKOW U
MH(POPMATHKON

Bragers MeToaamu ¥ IppeMaMu peleHns 3a1a4 a0CTPaKTHOM alreOphl, HABBIKAMH HCIIOJIb30BaHUS
0a30BBIX 3HAHUI ECTECTBEHHBIX HAayK, MAaTEMaTHKH U HH)OPMATHKH, OCHOBHBIX (haKTOB,
KOHIIETIMH, TPUHINIIOB TEOPUH, CBS3aHHBIX C IPHUKIIAJHONW MaTEMaTHKON U MH)OPMATHKOM




4 CTpyKTypa U coJep;kaHue JUCHUIITUHBI (MOTYJI5)

OO6mas TpyI0eMKOCTh AUCITUTUINHBI COCTABIISET 3 3a4eTHRIX enuHuI 108 akaa. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paborta — 73,9 akaz. 4acos:

— aynuTopHas — 72 akaJl. 4acoB;

— camocTosATenbHas padorta — 34,1 akaj. 4acos;

AynutopHas
KOHTaKTHas paboTa
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1 I'pymmet 3
4 4 4 1. [Touck JIOTIOJTHUTEIIbHOM | Becena — oOcyxeHue. OIlK-1-3yB
1.1 I'pynnst. oarpymnisl uHpopMaun mo 3aganHoi reme. |[IpoBepka perenus
2. CaMoCTOSATENbHOE HW3YYEHHE |IPAKTUUECKUX 3a4a4
y4eOHOI JuTepaTyphl.
3.PaGoTta c anekTpoHHBIMH OWO-
JHOTEKaMH.
1.2 HopmanwsHas monrpymma. ®aktop - 4 4/2 4 1. PaboTa c 3:1eKTpOHHBIMH becena — obcyxnenue. OIIK-1-3yB
rpynma. oubnmmoTekaMu. [IpoBepka perenus
2. CaMoCTOATENbHOE U3YUEeHHE MPaKTHYECKUX 3a/1a4
y4eOHOI JTuTepaTyphl
3. [loaroToBKa K NpakTUYECKOMY
3aHSATHIO.
1.3 OroOpakeHus rpymil. 4 4/2 4 1. CamocrosarensHoe u3ydyenue|becena — oOcyxaeHue. OIIK-1-3yB
Hay4YHOMH JHTepaTyphl [TpoBepka pereHus
2. [loaroroBka K MpakTUYECKOMY  |MTPAKTUYECKUX 33734
3aHATHIO.
HToro no pazneny 12 12/4 12 KonTponbsHas pabora
2. Konsa. [ons 3
2.1Konbua. [Tonkonsia. Mneansr. 4 4/2 6 1. CamocrosarensHoe u3ydyenue|becena — oOcyxaeHue. OIIK-1-3yB
HayYHOI1 JIUTEpaTyphl [TpoBepka perieHus
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2. [loaroTroBka K MpakTUYECKOMY  |MPAKTUYECKUX 3a7ad
3aHATHIO.
2.2 Tlonstue mons. [Ipocreiimme cBoiicTBa 2 2 4 1. CamocrostensHoe m3ydeHne|becema — oOcyxaenue. OIIK-1-3yB
noJsl. XapakTepuCcTHKA OIS, HAYYHOM JIUTEPATYPhI [TpoBepka pemieHus
2. IloaroroBka K NpakTUYECKOMY  |IIPAKTUYECKUX 33434
3QHSTHIO.
HToro mo pazneay 6 6/2 10 na3i
3. BekTOpHBIE IPCTPaHCTBA 3
3.1. BexropHoe mpocTtpaHcTBO. bazwmc 4 4/2 becena — obcyxnenue. OIIK-1-3yB
BEKTOPHOTO TMpocTpaHcTBa. [lepexox ot [TpoBepka pemreHust
OJIHOr0 6a3uca K Ipyromy. MPaKTUYECKUX 33734
3.2 CkansipHOE IPOU3BEIEHUE BEKTOPOB 2 2 becena — obcyxnenue. OIIK-1-3yB
[TpoBepka pereHus
MPaKTUIECKUX 33724
3.3IIpomecc  OpTOTrOHAIM3AIMHM  CHUCTEMBI 4 4/2 4 1. IToaroroBka k nmpaktuieckomy |becena — oOcyxaenue. OIIK-1-3yB
BEKTOPOB. 3aQHSTHIO. [TpoBepka pemeHus
2. BoInoTHeHNE MPAKTHIECKUX NPaKTHYECKUX 3a/1a4
pabor.
3. CaMOCTOSTENIEHOE N3Y4YEHUE
yueOHOM 1 HayYHO JINTEpaTyphl
3.4 EBKIHMI0BO POCTPAHCTRO. 4 4/2 4 1. TToaroroBka k npaktudeckomy |becena — oocyxaenue. OIIK-1-3yB
3aHATHIO. [Iposepka pemenus
2. BeInonHeHnE NPaKTHYECKUX MPaKTUYECKUX 3a7ady
paoor.
3. CaMocCTOSITENEHOE N3YYEeHNE
y4eOHOM 1 Hay4YHO JINTEpaTyphl
Hroro no pazaeny 10 14/6 8 Na32
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4. JluneiHbIe onepaTophl. 3
4.1 Marpurtia TMHEHHOr0 onepaTopa. 4 4/2 4,1 |1.IloaroroBka k npaktuueckomy |becena — obcyxaeHue. OIIK-1-3yB
3aHATHIO. [IpoBepka pemenus
2. BrinoiaHeHue NpakTUYECKUX MPaKTUYECKUX 3a7a4
paboT.
3. CaMOCTOSITENBHOE U3YUCHHE
y4eOHOI 1 HayYHO JIUTepPaTyphl
4.2 CrnexTp oneparopa. 4 4 Becena — obcyxnenue. OIIK-1-3yB
IIposepka perenus
NPaKTHYECKUX 3a/1a4
HToro o pazgeny 8 8/2 41 KonrtponbHas pabota
HToro nmo nucmuIinge 36 36 34,1 IIpomMe:kyTOUHBIH
KOHTPOJIb (324€T)




5 Oopa3oBaTtesibHbIe U HHGOPMAIMOHHBIE TEXHOJIOTHI
1. TpaauuuoHHbIe 00pa3oBaTeIbHbIe TEXHOJOTHH, OPUCHTUPOBAHHBIC HA OPTaHHU3AIINIO
00pa30BaTeIpHOIO MPOoIIecca U MPEAOIArarollyo IPAMYEO TPAHCISAIUIO 3HAHUH OT MpernoaaBaTeis K

OakamnaBpy.

@DopMbl Y4eOHBIX 3aHATHH € HCMOJIb30BAHNEM TPAAUNMOHHBIX TEXHOJIOTHIi:

WNudopmannonHas JeKIHs — MMOCIe0BaTEIbHOE HII0KEHNE MaTepralia B TUCITUILTHHAPHON JIOTHKE,
OCYIIECTBISIEMOE IPEUMYIIIECTBEHHO BepOAIbHBIMH CPECTBAMU (MOHOJIOT TIPETIOIaBaTesl).
IIpakTudeckoe 3aHATHE, TOCBAMIEHHOE OCBOCHHIO KOHKPETHBIX YMEHAW M HABBIKOB T10 TPEATIOKEHHOMY

ANTOPUTMY.

2. Texnonoruu npodJeMHOro 00y4eHusi — OpraHu3anys oOpazoBaTeNbHOrO Mpolecca, KoTopas
NpeAIoaraeT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JJaHHE YIEOHBIX TPOOIEMHBIX CUTYalUH IS
CTUMYJIMPOBAHUS AKTUBHON IIO3HABATEIbHOM JESTENbHOCTH OaKalaBpoOB.
®opMBbI y4eOHBIX 3aHATHH € HCIO0Jb30BAHNEM TEXHOJIOTHH NMP0o6JIeMHOr0 00y4YeHus:
[IpakTuaeckoe 3aHsATHE B popMe MPaKTUKyMa — OpraHu3anus yd4eOHoH paboThl, HampaBieHHAs Ha
peleHne KOMIUIEKCHON y4eOHO-T103HaBaTEIbHON 3a1a4u, TPeOYyOLIEeH OT CTyIeHTa IPUMEHEHHS KaK

HaYYHO-TCOPETHUCCKUX 3HaHHﬁ, TaK U NPaKTUYCCKUX HAaBbIKOB.

3. UHTEepaKTHBHbIE TeXHOJIOIMH — OpraHU3aIKsd 00pa30BaTEIbHOIO MIPoLecca, KOTopasi IPeAnoaaraeT
AKTUBHOE U HEJTMHEHHOE B3aMMOICHCTBHE BCEX YUACTHUKOB, JOCTIKEHNE Ha 3TOM OCHOBE JIMYHOCTHO

3HaYMMOr0 Il HUX 00pa30BaTeIbHOIO pe3yibTaTa.
@opMBbI Y4eOHBIX 3aHATHH C HCIOJb30BAHNEM CIIENHATN3MPOBAHHBIX HHTEPAKTHBHBIX

TEXHOJIOTUM:

Jleknus «0OpaTHOM CBSI3M» — JIGKIUSA—TIPOBOKAIUS (M3I0KEHUE MaTepraia ¢ 3apaHee
3aIlJIaHMPOBAHHBIMH OIIMOKAMHU ), JIEKIMsI-0ece1a, JISKIUI-TUCKYCCHSI, JICKIH-TPECCKOH(EePECHIINS.
CeMUHAp-AUCKYCCHS — KOJUIEKTUBHOE O0CYKICHUE BOMPOCOB, MPOOIEMBI, BBISIBICHUE MHEHHI B TPYIIIIE
M0 TEeME HAYYHOT'O UCCIICIOBAHHSI ACTTUPAHTOB.
4. Uu¢opManHOHHO-KOMMYHHKANIHOHHBIE 00pa30BaTe/ibHbIE TEXHOJIOTHH — OPTaHU3AIINS
00pa3oBaTeNbHOTO MIpoliecca, OCHOBAHHAS HA MPUMEHEHHHU MPOTPAMMHBIX Cpell M TEXHUUECKUX CPEICTB
paboThI ¢ nH(OpPMAaIIKEH 110 TeMe HayYHO-HCCIIeI0BATENILCKON paOboThl OaKalaBpOB.

6. YueOHO-MeTOAMYEeCKOe 00ecTieYeHHEe CAMOCTOSITEIbHOM PadoThI CTYICHTOB

Paznen/ rema Bun camocTositensHOR Kon-Bo
DopMBI KOHTPOIIS
JTUCIUTIITHHBI paboTHI 4acoB
1 I'pynmbt
1. PaGora c 31eKTpOHHBIMU 4 [IpoBepka nomaniHero
1.1 I'pynmel. | OubnuoTekamu. 3aJlaHusl, IPOBEPKa
IToarpymrst 2. CaMocCTOATENbHOE U3YUEeHHE CaMOCTOSITEJILHOMN
y4eOHO! JIUTEPATYPHI paboThI
3. [loAroToBKa K NpakTUYECKOMY
3aHATHIO.
1.2 Hopmanbnas | 1. CamocTosiTenbHOE H3yUeHUE 4 IIpoBepka nomaiiHero
noarpynna. Paxtop - | HAy4YHOH TUTEPATYpEI 3aJlaHusl, IPOBEPKa
rpynma. 2. [ToaroToBKa K MPaKTHIECKOMY CaMOCTOSITENTEHOU
3AHSTHIO. paboTsI
1.3 Otobpakenus | 1.  Ilomck  AONONHUTENBHOMN 4 IIpoBepka  momamHero
TpyIIIL. WHPOPMAITUH 10 33JaHHOU TeMe. 3a/1aHus,
2. CaMOCTOSTeNIbHOE W3yUYCHUE CaMOCTOSITEITEHOM
y4eOHOU JIUTEPATYPHI. paboThI
3.Pabota ¢ snekTpoHHBIMEH OHO-
JTIMOTEKAMH.
HToro mo pazneay 12
2. Konbua. [ons
2.1Komseia. Ilogkonema. | 1. CaMocToATEeNsHOE HW3YUCHHE 6 [IpoBepka momMantHero
Wneansr. HAY4YHOU JIUTEPaTyPBbI 3aJaHusl,
2. IloaroroBka K MpakTUYECKOMY CaMOCTOSITEIbHON
3aHATHIO. paboThI
2.2 Tlonstue mosi. 1. CamocTosiTenbHOE H3yUYCHUE 4 [IpoBepka momarrHero




Pasgen/ tema Bun camocrogrensHOI Kon-Bo
®DopMBI KOHTPOJIS
JUCTIATITHHBI paboTHI 4acoB
TIpocreiimue cBoiicTBa Hay4HOH JINTEpaTyphl 3a7aHus, MOJIrOTOBKA
nosis. Xapaktepuctuka | 2. [IoAroToBKa K MpakTHUECKOMY JIOKJIaJI0B
TOJISI. 3aHSTHIO.
HToro no pazneay 10 NA31
3. Bextopnsie
MIPCTPAHCTBA
3.1. BexropHoe
IIPOCTPAHCTBO. baszuc
BEKTOPHOTO
npoctpaHcTBa. Ilepexon
oT omHOro ©Oasmca K
JIPyromy.
3.2 Ckansipaoe
MTPOM3BEICHIE BEKTOPOB
3.3IIpouecc 1. IloaroroBka K NpakTUYECKOMY 4 [IpoBepka noManiHero
OpPTOTOHATU3ALNH 3aHATHIO. 3aJlaHusl, IPOBEPKa
CHCTEMBI BEKTOPOB. 2. BrinoiaHeHue NpakTHYECKUX CaMOCTOSITEIbHON
pabor. paboTHI
3. CaMocTOsTENIEHOE N3YYEHNE
yueOHOI U HAYYHO JIUTEPaTyphl
34 EBknunoBo | 1. IToaroroeka kK npakTU4ECKOMY 4 [IpoBepka noManiHero
MIPOCTPAHCTBO. 3aHSTHIO. 3aJlaHus, TPOBEPKa
2. BoinonHeHune NpakTHYeCKUX CaMOCTOSITEIILHOM
pabor. paboTHI
3. CaMOCTOSITENbHOE U3YUCHHE
y4eOHON ¥ HAy4HO JIUTePaTypHl
HToro nmo pa3zneny 8 32
4. JIunelinpie
OTIepaTOPBHIL.
4.1 Matpuna nunetinoro | 1. [loaroroBka Kk mpakTHUYECKOMY 4,1 IIpoBepka nomaiiHero
oreparopa. 3aHATHIO. 3aJlaHusl, IPOBEPKa
2. BrinoiaHeHne NpakKTUYECKUX CaMOCTOSITENIbHOM
pabor. paboTHI
3. CaMocCTOSITENEHOE N3YYEHNE
y4eOHOW ¥ HAy9HO JIUTEPATyPhl
4.2 Cnektp onepaTopa.
HToro nmo pazneay 4,1
HTOro mo AMCHUIINHE 34,1
O6pazerr /13 1.
Bapuanr
1. SBnsiercs MM JaHHOE MHOYKECTBO OTHOCHTEINIFHO TJIABHBIX OTEeparii KOblia
JIEUCTBUTEIBHBIX YHCEN KONBLIOM?
z-[V2]=fa+bv2 | abez,a>0,b>0f
2. SIBNISIeTCS I JAHHOE MHOYKECTBO OTHOCHTENLHO onepaiuii konbia M, (R) kosbrom?

A—rarZabQ
“No b)) =TS

3. B Z, pemnre ypaBHeHUS

a) 3-x=2;

0) 2+x=1




4, SIBnsieTcs mu maHHOE 0TOOpakeHNue roMmoMophU3MOM yKa3aHHBIX Kosen? Ecim na, To

HaluTe SAPO TOoMOMOPGH3MA.

f: a aa,beR - R; fa a:a+b
b b b b

5. JlokakuTe, 4TO CICAYIONIUE KOJIbIa U30MOP(HBI:
a b
2| u a,b .
Q[\/_] (Zb aj =Q
O6pazerr /13 2.
Bapuanr
1. B BexTopHOM mpocTpaHcTBe V 337aHa MaTpuIia nepexonaa ot 6asuca E k 6azucy F:
1 2 1
T=({2 3 3
1 0 -1

[a]E = (3'_1' 1)1 [b]F = (1; 1;_1)
Haiigure [a]g, [b]E.

2. Haiitu 6a3uc u pa3sMepHOCTb JINHEHHOTO MPOCTPAHCTBA PELICHUH OHOPOJHON CHCTEMBI

JTUHEWHBIX anreOpandecKux ypaBHEHUI
X, +2x,—3x,+2x, +x, =0,
3x, —2x, + x, —3x, =0,
5x, +2x, —5x; + x, +2x, =0,
2x, —4x, +4x,—5x, — x, =0.

3. B npocTpaHcTBE €O CKaISPHBIM IIPOU3BEACHUEM 3a/1aH 0a3HC :
1 -1 0

a=[0}a=[1]a=|2
1 0 1

IIpoBectn mporecc oproroHanmzanuu [ 'pama-llIMuaTa CHUCTEMBI BEKTOPOB 0a3uca M COCTAaBUTh

OpPTOHOPMMPOBAHHBIH Oaswuc.

4. Haiitin oproHOpMHpOBaHHBIN 6a3uc noAnpocTpancTBa M, nopoxkaeHHOro Bekropamu al al= (1,

1,0,0),a2=(1,0,1,0),a3=(1,0,0, Duad=(3,1, 1, ).

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB H 3aJaHMI /ISl CAMOCTOSAATEJIbHOI padoThI
HcTouHuKOM 3aaHuil U1 CAMOCTOSITEIbHON PaOOThI CTYICHTOB SBJISIFOTCS JIEKIMHU U IPAKTHUECKHIE

3aHaTus. [Ipu u3ydeHnn KOHKPETHON TeMBI CTyIEHTaM MOXKET OBITh MPEAIOKEHO:
CaMOCTOSITEIBHO A0Ka3aTh PsIJl yTBEPKICHU;

CaMOCTOSITENIBHO 3aKOHYMTH JOKA3aTeIbCTBO HEKOTOPBIX YTBEP KICHUI;
MIPOBECTH JI0OKA3aTEIbCTBO 110 AHAJIOTHH;

paccMOTPETh YaCTHBIE CITyYau U3yUEHHBIX Ha JIEKIINH YTBEPKICHUM;
MIPUBECTU KOHKPETHBIE IPUMEPHI 110 JAHHOM TeME;

MPUMEHUTh U3YyYEHHBIE METO/IbI PEIICHUS 331a4 Ha NMPAKTHKE;
CaMOCTOSITEIBHO PACCMOTPETh HEKOTOPBIE BOIIPOCHI 110 TaHHOU TEME.
[lonoGHBIe 3a1aHKs peAaraloTcs CTYACHTaM IPU U3YYEHUH CIEIYIONINX BOIIPOCOB:
CBoiicTBa OMHApHOH Onepanyy Ha MHOXKECTBAX.

I'pynmel moacTaHOBOK.

Haxoxaenne HOpMaTbHBIX TOATPYIL.

Haxoxxnenune ¢akrop - rpymm.

Jloka3zarenscTBa roMoMopdr3mMa u n30MophU3Ma TPYIIIL.

Konsno. Buas! xoner,.

HaxoxnaeHnune noaxoser 1 UAeaos.

T'omoMopdu3MBI KOJIE.

®akTop - KOJBIIO.

CoNo~WNE

10



10.
11.
12.
13.
14.

CRoiicTBa CpaBHEHHI B KOJIBIIE TETBIX YHCEI.

IlonHas u npuBEAEHHAS CICTEMBI BEIYETOB.
[Ipumenenus reopemsl ditnepa u depma.

MerTtoipl pelieHu cpaBHEHUH 1-0 CTeNeHH.

Tlone. [TpocTeiiue cBOWCTBA MOJISI U UX IPUMEHEHHS.

[lepedeHsb BOMPOCOB K 3a4eTy:

©oOoNoTk~wWwN

e
= o

R N R e e e e N e
WNPFPOOoNUTE WD

ITonsitue rpynnst. IIpumeps! rpymi.
[Ipocreliue cBoWcTBa IPYIIIL.
Iloarpynnst. ITpumeps! noarpynm.
Ionrpynnsl. Kputepuit noarpymnisl.
CpaBHenus o noarpymnmne. CBoHCTBa CpaBHEHUI.
CMekHBIE KIacChl TPYIIBI 10 TOATPYTIIE.
KoHneunsble rpynmsl.

I'omomopdu3m rpymm.

Nzomopdusm rpym.

I{uknudeckne TpyNIbl U HOATPYIIEL.
[Tonsarue xonpua. [Ipumeps! Komew.
OO0mre cBOWCTBA KOJIell.

[Hoaxonbuo. Ilpumepsl noaxone.
Ionkonsuo. Kpurepuit noakosnsLa.
Wneans! koneun.

@DakTop - KONBIIO.

I'omomopdusm kometl.

ITone. ITpocTeiiue cBoNHCTBA MOJIA.
XapaxTepucTrka nous. Koneunsie moss.
BexTopHOE IpOCTPaHCTBO.

EBKIINI0BO BEKTOPHOE MPOCTPAHCTRO.
IIpouecc oproronanuzanuu I'pamma-IlImunara.
Jlunelinple onepaTopsl.
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7 OueHo4HbIe CpeACTBA ISl POBEAeHUS IPOMEKYTOYHOM aTTecTauuu

a) Ilnanupyemsble pe3yabTaThl 00yUeHHs M OLICHOYHBIE CPe/ICTBA VIS MPOBeAeHUsI NPOMEKYTOYHOM aTTeCTAMM:

CTpyKTypHBIii
3JIEMEHT [Inanupyemsie pe3ysibTaTbl 00yUeHUS
KOMIIETCHIIUI

O1eHOYHBIE CPEICTBA

OIIK-1 cnoco0HOCTHIO HCTOIb30BATH 0230BbIe 3HAHUS €CTECTBEHHBIX
TeOPHii, CBSI3AHHBIX C MPHUKJIAJTHOI MaTeMaTHKOH ¥ MHpOPMaTHKOH

HAYK, MATEMATHKHU U HH(POPMATHKH, OCHOBHBbIE (PAKTHI, KOHLENIHUU, IPUHIHIbI

3HaTh OCHOBHBIE TEOPETHUECKHUE MOJI0KEHUS, (HOPMYITUPOBKU
U J10Ka3aTeNbCTBa Psiia TEOPEM, METOJIBI U
IPUEMBI PEIIEHHsI OCHOBHBIX 3a/1a4 AUCLUIIINHEL,

HepelleHb meopemu4ecKux 6onpocoes

24, [Honstue rpynmsl. [Ipumeps! rpymi.

25. [Ipocreiimme cBoiicTBa TPYIII.

26. [Hoarpynmnsl. [Ipumeps! noarpym.

27. Hoarpynnsl. Kpurepuii noarpymnel.

28. Cpasuenus 1o noarpymnmne. CBOHCTBa CpaBHEHHUIA.
29. CMexHBIe KIacChl TPYIIIBI IO TOATPYIIIE.
30. Koneunsle rpymiisl.

31. T'omomopdu3sm rpymi.

32. Nzomopdusm rpymr.

33. Huknuyeckue Tpynibl ¥ TOATPYIIIIBL.

34. [Tonsatue xonbma. [IpumMepsl Koer.

35. OO01Me cBOMCTBA KOJIELL.

36. [oaxomnsio. [Ipumeps! moakomer.

37. IToaxomnbiio. Kputepwuii moakobia.

38. Wneans! xoner.

39. ®daxTop - KOIBIIO.

40. I'omomopdusm Koierr.

41. ITone. IIpocTeiine cBONCTBA NOJIA.

42. XapakrepucTuka nojist. Koneunsle noss.
43. BexTopHoe mpocTpaHCTBO.

44, EBKIINMI0BO BEKTOPHOE MPOCTPAHCTBRO.

45. [Ipouecc oproronanuzanuu I'pamma-IlImuara.
46. Jlunelinple onepaTophl.

Vmers HUHTCPHIPCTUPOBATL IMOHATUA U YTBCPKACHHUA,
MNPUMCHSTH K pCIICHHUIO 3a/1a4 U3YUCHHYIO TCOPHUIO,

Ipaxmuueckue 3a0anust
1. Onpenenure TN anreOpandeckoil CUCTEMBI.

12



CTpyKTypHBIiH

3JIEMEHT [Inanupyemsie pe3ysbTaTbl 00yUeHUS OneHouHbBIE CpeNCTBA
KOMITCTEHIINT
0a30BbIC 3HAHHUS E€CTECTBEHHBIX HayK, MaTeMaTUKU U | 2. Jlokaxkute n3oMophu3M anredpandecKix CUCTEM.
WH()OPMATHKH, OCHOBHBIE (PaKThI, KOHIICTIIIHH, 3. OpToroHaM3UpyHTE 33JaHHYI0 CHUCTEMY BEKTOPOB.
IPUHIMIIBI TEOPUH, CBA3aHHBIX C MPUKJIATHOM 1. SBnsieTcs 1 JaHHOE MHOKECTBO OTHOCHUTEINIBHO ITIaBHBIX OIEpaIvii KOJIbIa
MaTeMaTHKOH B HHPOPMATHKON JeHCTBUTEIBHBIX YUCEI KOIBLIOM?
z-V2]=fa+bv2 | abez,a>0b>0]
2. SIBnsercs 1M JAHHOE MHOKECTBO OTHOCUTEIILHO OIepalvid Konbua M, (R)
KOJIbLIOM?
r a
A= reZ, abeQ
0 b
3. B Z, pemnte ypaBHeHUs
a) 3-x=2; ©0)2+x=1
4. SBnsercsa v maHHOE OTOOpakeHNe ToMOMOP(U3MOM YKa3aHHBIX Kosen? Ecimu
Iia, TO HaauTe siipo roMoMophusma.
a a a a
f: abeR;—>R; f =a+b
b b b b
5. Jlokaxwure, 4TO cleayIolIre KOJIbla N30MOPQHBI:
a b
Q[\/E ] u a,beQ;.
2b a
Bnanets Metonamu 1 mpueMaMu peleHus 3a1a4 abcTpakTHOU | 3adanus na pewenue 3a0ay u3 npogeccuonarbHoll 00IACmu, KOMIIEKCHbIE 3A0aHUs

anreOpsl, HaBBIKAMU HCIIOJIb30BaHMs 0a30BBIX 3HAHUI
€CTECTBEHHBIX HayK, MaTeMaTUKHA U HHPOPMATUKH,
OCHOBHBIX (haKTOB, KOHIICTIIINH, PUHIIMIIOB TEOPHH,
CBSI3aHHBIX C MPUKIIAJIHOW MaTEMaTUKON U
MHPOPMATUKON

1. C nomomipio MeTona ['pamma-IIIMuTa OPTOTOHATH30BATH 33JaHHYIO CHCTEMY BEKTOPOB.
2. Haiitu criekTpaibHbIe XapaKTEPUCTUKHU 3aJJaHHOTO OIeparopa.
3. Haiitu 6a3uc, kK KOTOpOM MaTpHIla 33JaHHOTO OTepaTopa NMEeT AUarOHAIbHEIN BH/T.

1. B BexTopHOM mpocTpancTBe V 3aaaHa MaTpuIia nepexona ot 6asuca E k 6azucy F:
1 2 1
T=12 3 3
1 0 -1

[a]E = (31_11 1)1 [b]F = (11 1'_1)
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CTpyKTypHBIiH
JJIEMEHT
KOMITCTEHIINT

[Inanupyemsie pe3ysbTaTbl 00yUeHUS

O1eHOYHBIE CPEICTBA

Haiinure [a]g, [blg.
2. HatiTu 6a3uc u pa3MepHOCTh JTUHEWHOTO MPOCTPAHCTBA PEIICHUN OJTHOPOTHON
CUCTEMBI JIMHEHHBIX anreOpandecknx ypaBHEHUH

X, +2x, = 3x;+2x, + x; =0,
3x, — 2x, + x, — 3x, =0,
5x, +2x, —5x, + x, + 2x, =0,
2x, —4x, +4x, —5x,—x, =0.

3. B mpocTpaHCcTBE cO CKaNSIpHBIM IPOU3BEACHUEM 3a7aH 0a3uc :
1 -1 0

a=|0}a=1}|a=|2
1 0 1

[IpoBectn mpomecc oproroHanm3anuu | 'pama-llIMuaTra cucreMbl BEKTOpOB Oa3uca u
COCTaBHTh OPTOHOPMHUPOBAHHBIHN Oa3uC.

4. Haiitn oproHOpMUpOBaHHBIN 0a3UC MOAMPOCTPAHCTBA M, TOPOKICHHOTO
Bektopamu al al=(1,1,0,0),a2=(1,0,1,0),a3=(1,0,0, 1) mad =3, 1, 1, 1).
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0) Ilopsinox mpoBeAeHUsI IPOMEKYTOUHOI aTTecTaAllUM, IOKA3ATe/IH M KPUTEPHHU OLleHUBAHMSA:
IIpoMexyTouHasi aTrecTanysl MO AWCHUIUIMHE «AOCTpakTHas anreOpay» BKIIOYAET TEOPETUIECKHE
BOTPOCHI, TIO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHUS O0YYAIOIIUMUCS 3HAHUH, U IPAKTHYCCKUE 3a/1aHus,
BBISBJISIFOIINE CTETICHb CHOPMHUPOBAHHOCTH YMCHHIA U BIIAJICHUM, TPOBOAUTCS B POpME 3aueTa.

3adueT 1Mo AUCIUILIMHE TTPOBOIUTCS MO PE3yNbTaTaM OTYETHOCTH Ha MPAKTHYECKUX 3aHATHAX C OIPOCOM
B YCTHOH ¢opMe TO dSTamaM BBIIONHEHWS ¥ AaKTHBHOTO BBICTYIUIEHHS B Oecele-00CyXJIeHHH Ha
JIEKIIMOHHBIX 3aHSITHSIX.

YcaoBus npu caave 3avera

— Ha OIEHKY «3a4YTEHO0» — CTY/IEHT JIOJDKEH IMOKa3aTh 3HAHW Ha YPOBHE BOCTIPOM3BEACHHS U OOBSICHEHHUS
UHGOPMAITUH, HHTEIUICKTYaIbHBIC HABBIKW PEIICHUS MTPOCTHIX 33134,

— Ha OIICHKY «HEe 3a4TEeHO0» — CTYJICHT HEe MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
0o0BscHeHHNS HH(HOPMAITNH, HE MOXET ITOKA3aTh HHTEUIEKTyallbHbIE HABBIKH PEIICHHUS MMPOCTHIX 3ajad.

8 YueoHo-MeTomnmuecKoe 1 HH(POPMAIHOHHOE 00ecTieYeHre JUCIUIIINHBI (MOTYJI5)

a) OcHoBHasl IUTEpPaTYpa:

1. KpaBuenko A.B. YHuBepcanpHas anreOpa u Teopus penieTok: yaeoHoe mocooue / A.B. KpaBueHko. -
HoBocubupck : HoBocubupckuii rocyqapcTBeHHBIH TeXHUYeCKuid yHuBepcutet, 2019. - 75 c. - ISBN
978-5-7782-4061-2. - URL: https://ibooks.ru/bookshelf/372297/reading (mara obpamenus: 28.10.2020). -
TeKCT: AIeKTPOHHBIH.

2. IImuar, P. A. Anrebpa. Y. 4. 3amaynuk-npakTukyMm: YueObHoe mocobue / Ilmuar P.A. -
CIlo:CIIor'y, 2016. - 184 c.: ISBN 978-5-288-05650-5. - Tekct : snektponnsid. - URL:
https://znanium.com/catalog/product/941730 (mata oOpamenus: 28.10.2020). — Pexxum gocTyma: 1o
TIOJITTHCKE.

3. boprakosckuii, A. C. Jluneiinas anreOpa B mpuMepax H 3agadax : yueOHOoe mocodme / A. C.
Boprakosckuii, A. B. [TaateneeB. — 3-e u3n., ctep. — Mocksa : UTHOPA-M, 2020. - 592 ¢. — (Bricmiee
obpaszoBanme: bakamaBpmat). - ISBN 978-5-16-010586-4. - Tekct : omekTtponHbii. - URL:
https://znanium.com/catalog/product/1045621 (nara oOpamenus: 28.10.2020). — Pexxum pocryna: 1o
TIOJTITHCKE.

4. PyOamxwmnra, E. B. Jluneiimas anre6Opa. Jluneilinsie ormepaTopel. KBampatndubie  (GOpMEIL.
Kommnekcubie uncna: Yueonoe nocooue / Pybamkuna E.B. - Mocksa : HUL| MIHOPA-M, 2016. - 38 c.
(Beiciee  oOpasoBanue) ISBN  978-5-16-011858-1. - Tekcr : oanekrtponssii. - URL:
https://znanium.com/catalog/product/544419 (mata oOpamenus: 28.10.2020). — Pexxum pgoctyma: 1o
HOIITUCKE.

5. Hlesuos, I'. C. Jluneitnas anreOpa: Teopusi W TPHUKIAIHbIE acHeKTbl: YueOHoe mocobue / I.C.
[eBnoB. - 3-¢ u3n., ucnp. u pom. - M.: Maructp: HUL] UH®PA-M, 2019. - 544 c. - ISBN 978-5-9776-
0258-7. - Tekcr : anekrpoHHbIH. - URL: https://znanium.com/catalog/product/1015326 (nara oOparueHust:
28.10.2020). — Pesxum gocTyma: mo HOoAMUCKe.

0) JlonoiHuTeILHAS JIMTEPaTYpa:

1. XKyxkoga, I'. C. Ananurudeckas reoMmeTpus. BekropHas u auHelHas anreOpa : yueOHoe nocodue /
I'.C. XKXykoBa, M.®. Pymaiino. — Mocksa : UHOPA-M, 2019. — 415 ¢. — (Bricmiee obpa3oBanwue). -
ISBN 978-5-16-108299-7. - Tekcr : anexrponHssiid. - URL: https://znanium.com/catalog/product/1067421
(mara obpamenus: 28.10.2020). — Pexxum noctyma: 1mo moarnmcke.

2. JKypasnes, FO. U. JluckpetHbiit anamu3. OCHOBBI BBICIIEH anreOpsl : yueOHOe mocodme s By30B /
10. U. Xypagnes, 10. A. ®nepos, M. H. Bsutsiit. — 2-e uzn., ucrnp. u gon. — Mocksa : 31aTenbeTBo
Opaiit, 2020. — 223 c. — (Bsiciiee oopazobanue). — ISBN 978-5-534-06277-9. — Tekcr :
snextponnsti / OBC FOpaiit [caitr]. — URL: https://urait.ru/bcode/452195 (marta obpamieHus:
28.10.2020).

3. UsneBa A.M. Jluneiinas anreOpa. AHanUTHYECKask TeOMETpUs: yueOHoe mocodue. — 5-e uzn-e, ucrp.
u jor. / A.M. Uenesa, [1.U. [puynkas, W.J1. Yepusix. - HoBocubupck : HoBocubupckmii
roCyIapCTBeHHBIN TexHuueckui yuusepeutet, 2019. - 183 ¢. - ISBN 978-5-7782-3868-8. - URL.:
https://ibooks.ru/bookshelf/367868/reading (nara oopamenus: 28.10.2020). - TekcT: AIEKTPOHHBIM.

4. Kpasuenko A.B. YHuBepcanbHas anredpa u Teopusi KBa3UMHOToo0Opasuii: yueOHoe mocooue / A.B.
Kpasuenko, M.B. llIBunedcku. - HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIA TEXHIYIECKII
yauBepeutet, 2020. - 80 c. - ISBN 978-5-7782-4145-9. - URL.:
https://ibooks.ru/bookshelf/372294/reading (nara obpamenus: 28.10.2020). - TekcT: 3IEKTPOHHBIM.

B) MeToauuecKune yKazaHusi



https://urait.ru/bcode/452195

1. TlpakTukyM 10 JIMHEHHON ¥ TEH30pHOM anredpe : yuedHoe mocooue / O.H. Kazakosa, T.A.
®owmuna, C.B. Xaputonosa, A.P. PycranoB. — Open0Oypr : OI'Y, 2017. — 117 ¢. — Texkcer :
3NEKTPOHHBIH // DIeKTpoHHO-OMOHoTeuHas cucteMa «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/110639 (nata oOpamenus: 28.10.2019). — Pexum mocryma: s
aBTOpH3. MOJIb30BaTENEH.

2. Maremartnueckue ocHOBBI nHGopMaTHkh [Tekcr] : yueOHOe mocobue [ By30oB] / E. H. I'ycesa,
. 1. Bobposa, U. 0. Epumosa [u ap.] ; MI'TY. - Marautoropck : MI'TVY, 2016. - 234 c. : un.,
CXEMBlI, TabJI. - ISBN 978-5-9967-0781-2 : 200 p.
[IeenelO.I1. COopHHMK 3amad MO TUCKPETHOW MareMaTtwke (I MPaKTUICCKUX 3aHATHH B
rpynnax) [Tekct] : yaeoHOe nocodue. - CII6. ; M. ; Kpacuonap : Jlans, 2013. - 523 c. : un., Tabm.
- (VueOnuku 1 By30B. CrnierpanbHas utepatypa). - ISBN 978-5-8114-1359-1 : 588 p. 50 .

3. Jlsnun,E.C.Ynpaxuenus mo teopun rpymnn [Tekcr] : yueOHOe mocodue. - 2-¢ u3l., crep. - CII0. ;
M. ; Kpacnonap : Jlans, 2010. - 264 c. : un. - (YueOHukH ais By30B. CrenuanbHast JIMTEpaTypa).
- ISBN 978-5-8114-1015-6 : 240 p. 02 k.

r) IIporpammuoe o0ecnieuenue 1 UHTEepHeET-pecypchl:

[IporpammHOe oOecrieueHue:

Haumenosaunue 110 No norosopa CpoKk neHCTBUS JTUICH3UN
MS Windows 7 I-1227 o1 8.10.2018 11.10.2021
7zip CBO0OOTHO PACIIPOCTPAHAEMOC 0eccpoyHO
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager CB00OOIHO pacIpocTpaHsIeMoe OeccpouHO

HNurtepHeT-pecypchi:

1. HanmonaneHass wH(GOpPMAIMOHHO-aHAUTHYECKAass CHCcTeMa — POCCHICKMI WHIEKC HAay4HOTO
mutuposanus (PUHLY). - — URL: http//elibrary.ru/project_rick.asp.

2. IMTouckosas cucrema Axamemust Google (Google Scholar). - — URL: http// scholar.google.ru/.

3. HNudopmarnmonnas cucrema — ExuHoe okHO noctyna k mHGOpManmoHHEIM pecypcam. - — URL:
http//window.edu.ru/

4, MesxayHapoHas pedepaTiuBHas 6a3a JaHHBIX 110 YHCTON M MPUKIaHON MaTemaTike ZbMATH —
URL: http://zbmath.org/.

5. OnexktpoHHsle  pecypcel  Oubimmoreku @ MITY  wm. T'.M.  Hocoa -  URL:
http://magtu.ru:8085/marcweb2/Default.asp.

6. Poccuiickas locynapcrBenHas OoubnHMoTeKa. Karasoru - URL:

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuajabHO-TeXHHYeCKOe o0ecniedeHne TUCIUIIMHBI (MOIYJIs)
MaTtepranbHO-TEXHHUYECKOE 00eCIIeYeHNE TUCITUTUINHBI BKIIIOYACT:

Tun u Ha3BaHUE ayTUTOPUH OcHalieHue ayIuTOpun

JlexuroHHas ayIUTOpUs MynbTUMEINIHBIE CPEACTBA XPAHEHUS, IEPEIaYl U
MpeJICTaBIeHUs] HHPOpMaLIUU

VYuebHas ayAUTOpH IJ1sl TPYNIIOBBIX U | MynbTUMEIUIHbIE CpeACTBa XpaHeHHUs, IepeJadu 1

WHIMBUIYaJIbHBIX KOHCYJIbTALUH, npezacTasieHus nHpopmanu. KoMIieke TeCTOBBIX 3a1aHUM

TEKyIIero KOHTPOJIS U JUTSL IPOBEJICHHST TIPOMEXKYTOUHOTO U PYOEIKHOTO KOHTPOJICH.

IPOMEXYTOYHOH aTTecTauuu

[lomereHus 11 cCaMOCTOSITENBHOM IlepconanbHbie KoMIBIOTEPHI ¢ TakeToM Office, BEIX0J0M B

paloThl yyaruxcs HHTEpHET U ¢ 1OCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIIOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA

[Tomerenue 11t XpaHeHus U kadsr ans XpaHeHHUsT Y94eOHO-METOJMUECKON TOKYMEHTAINH,

PO HIAKTHYECKOT0 00CTYKUBAHUS yuebHoro 000py10BaHNE U YUEOHBIX HATTISAHBIX MOCOOUH.
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http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/MSImagine.pdf
http://sps.vuz.magtu.ru/docs/DocLib16/Оперативный%20учет%20вычислительной%20техники%20и%20программного%20обеспечения/Лицензии%20на%20ПО/Лицензии/MSOffice2007(42649837).pdf
http://zbmath.org/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/

Tun u Ha3BaHUe AyJAUTOpPUN

OcHaleHue ayAuToOpun

y49e6HOT0 000pyTOBaHU
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