MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.B.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MaTteMaTH4ecKkasi JOTHKa, aJiredpa u Teopus Yucel

(HauMeHo8aHUe OUCYUNIUHDBL)

no HanpasieHuto noarotoBku 09.03.03 IIpuknaanas nHpOpMaTHKa

HaIpaBICHHOCTH (PO HIIbH)
Pa3zpaboTka nporpaMMHOT0o 0becreueHust

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2023
O6mas Tpynoemkocts: 5 3E

Pacnpeue.ﬂeﬂue aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 2

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexnuu 4 4
JlaboparopHble
[TpakTnyeckue 6 6
IIpomexxyTouHas arrectamus 0,35 0,35
KoHnrakTHas paboTa 10,35 10,35
CamocTosTenpHas pabora 161 161
KoHTpoan 8,65 8,65
Hroro 180 180

( )
AOKYMEHT MoAariMCAH

SNEKTPOHHOW NOAMUCLIO

Ceptudukat: 017C2CE1004DAF6D8A4ATFI36343E46780
Brnapgeneu;: YTeeBa Po3a AzepbaeBHa
Dencteutenen: ¢ 14.11.2022 po 14.11.2023




Pabouyto nmporpaMmy COCTaBUIIH:
3aBenyromuii kadeapoii, mpodeccop, A.m.H., YTeera P.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamma nucuuIuinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHoro miana
HanpasieHus noarotoBku 09.03.03 Ilpuknaanas nHGoOpMaTHKa

Cpok neiicTBus padoueii mporpaMMel AucuuIIMHBI 10 «31» 08. 2028r.

COI'NTACOBAHO

3asenvrommii kabeaporn "Ilpuriangasg MareMarrka U nadopmaruxa "

« » 20 T. O.M. I'vinuga
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kagenps! "Beiciias maTemMaTuka 1 MaTeMaTHueckoe oOpazoBaHue"

(mporokon 3acenanust Ne 2 ot «07» centsops 2022 1.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS MUCHUUILIUHBI — OBJIAJICHHE COBPEMEHHBIM arlapaToM MaTeMaTH4YeCKOU
JIOTUKU, anreOpbl U TEOpPUM YMCeN JUIs JabHEHIIero HCIOJIb30BaHUS B  MPO(ecCHOHATBHOM
JEeSTEIIbHOCTH, (DOPMHUPOBAHME MAaTEMATHYECKOTO, JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIUICHHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO
JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!

MareMaTuka (1IKOJBbHBIN Kypc), ajredpa (IIKOJABHBIA Kypc), reoMeTpus (ILIKOJBHBIA Kypce), ajredpa
Y Hayajia agajim3a (IIKONbHBIN KYPC), aIalITUBHBIA KYPC MATEMATHKH.

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, TSI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XO,I[I/IMO Kak

HpeIlIHGCTBYIOH_IeeI «I[I/ICKDGTHEUI MaTCMaTHUKa )41 MAaTCMATHYCCKasa KI/I6GDHGTI/IK3,»,
«BpluncnurenpHag MareMaTukay, «MaTeMaTUYecKHue MEeTOAbl MOIEIUPOBAHUS IIPOrPAMMHOLO
olecIieueHusD.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

ITK-4 Cnocoben
HpI/IMCHﬂTI) 3HAHUA
byHIaMEHTAILHOW U
HpI/IKJ'IaI[HOI\/'I MaTeMaTUKU
B pa3paloTke
IIPOrPaMMHOI0
obecreueHust

[1K-4.1. 3HaeT OCHOBHBIC
MOHSATHS, CBONCTBA,
(hopMyIbl MaTEMaTUYECKOM
JIOTUKH, anredpbl U TEOPUU
YHCENI

3HaTh: OCHOBHBIE [TOHATUS, CBOICTBA
1 (popMyIIbI MAaTEMaTHYECKOM JIOTHKH,
anreOpbl U TEOPUU YHCEI,
HGO6XOI[I/IMI)IG AJid pCUICHUA 3aaa4, B
TOM 4Hcie, B Oymaymie
poeCCUOHATBHON IEATETbHOCTH

YMeTb IPUMEHATh OCHOBHBIE
MIOHSTHSI, CBOMCTBA, POPMYJIbI
MaTeMaTHYeCKON JTOTUKH, anreOpbl U
TEOPHH YHCEI IIPHU PEUICHUH 3a1a4.

Brnaners HaBBIKAMHU UCTOJIB30BAHUS
OCHOBHBIX ITOHSITHM, CBOWCTB,
(hopMyIl MaTEMaTHYECKOH JIOTUKH,
anreOpsl U TEOPUH YUCET B PEIICHUN
3a/1a4, B TOM 4uClie B Oymaymieit
poeCCUOHAITBHON e TETHHOCTH.

[1K-4.2 YMmeeT npUMEHSTh
METOJBI MaTeMaTHIECKOM
JIOTUKH, aNTreOpbl U TEOPUHU
quces Ui 000CHOBAHUA
TIPUHSATHS PEIICHU B
npodecCuoHATBHON
JIeSITeIbHOCTHU

3HaTh: OCHOBHBIE ITPABUJIA,
AJITOPUTMBI, METOABI MaTeMaTHUEeCKOH
JIOTHKH, anreOpbl U TEOPUU YHCET,
HEOOXOUMBIE JIJISl PEIICHUs 3a71a4, B
TOM 4Hcie, B Oymayuien
poeCCHOHATHHON IEATETLHOCTH

YMeTh NpUMEHSTH OCHOBHBIC
MPaBHJIA, AITOPUTMBI, METOIBI
MaTeMaTHYeCKOM JIOTHKH, anreOpsl U
TEOPHH YHCEN, HEOOXOAUMBIE /IS
peuicHud 3a71a4, B TOM 4YHCJIC, B
Oynymiei mpodeccnoHaTbHON




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJINpYyeMble KOMITeTe il Ilnannpyemble pe3ybTaThl
KOMIIeTeHIM U o0y4eHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
JIESITENIbHOCTH.

Bragers HaBBIKAMU HCIIOTH30BAHUS
OCHOBHBIX MIPABUJI, AITOPUTMOB,
METOJIOB MAaTEeMAaTUYECKOU JIOTUKH,
areOpbl ¥ TECOPHH YHCEN B PEIICHUN
3a/1a4, B TOM 4UClIe B Oymymieit
poeCCHOHATIHLHOMN I TEITLHOCTH.

11K-4.3 Bnangeer
MHCTPYMEHTOM
HpI/IKHaIlHOI;'I MAaTCMATHUKU B
pa3paboTKe MPOrpaMMHOTO
oOecrieueHus

3HaTh: HHCTPYMEHTapUi
IPUKJIAJHOW MaTeMaTHKU

YMeTh: BBIOUpaTh UHCTpYMEHTapuit
IIPUKJIAJHOW MaTEMaTUKH IS
pa3paboTKy IPOrpaMMHOTO
obecrnieueHus

BJIaI[eTI)I HaBbIKaMH HCIIOJIb30BAaHUS
UHCTPYMEHTA TPUKIIAIHOM
MaTeMaTHKH B pa3paboTKe
IPOrpPaMMHOTO 00eCIICUeHHS

ITK-7 Crioco6en
COCTaBIITh TEXHUKO-
SKOHOMHYECKOE
000CHOBaHHE MPOEKTHBIX
peleHu U TEXHUYECKOE
3a/1laHue Ha pa3paboTKy
MIPOTrPaMMHOTO
obecrieueHus

[IK-7.1 3naetr MmeToanku
MIPOBEICHUS] TEXHUKO-
SKOHOMHUYECKOTO
000CHOBaHHUS MTPOEKTHHIX
pPEILIEHUI U COCTaBIICHUS
TEXHUYECKOTO 3a/IaHUsI Ha
pa3paboTKy MPOTPaMMHOTO
obecrnieueHus

3HaTh: MCTOJIHKHU ITPOBCACHUA
TEXHHKO-3KOHOMHYECKOE
000CHOBaHUS MIPOEKTHBIX PELICHUN
¥ COCTaBJICHUS TEXHUYECKOTO
3a/IaHus Ha pa3paboTKy
IPOTrPaMMHOT0 00eCTIeUeHHSI

YMeTb: MpOBOUTH TEXHUKO-
HKOHOMHUYECKOE 000CHOBaHNE
HNPOEKTHBIX PELUIEHUH U COCTaBIATh
TEXHUUYECKOE 3a/1aHKe Ha pa3paboTKy
IPOTrPaMMHOTr0 00eCIeUeHHsI

Biagers: MeTogukaMu TEXHUKO-
HKOHOMHUYECKOT0 0OOCHOBAHMS
MIPOEKTHBIX PEUICHUIN

IIK-7.2 YMeeT cocTaBiIsITh
TEXHHUKO-DKOHOMHUYECKOE
000CHOBaHHE IPOEKTHBIX
pelIeHU U TEXHHYECKOE
3a/laHue Ha pa3paboTKy
MIPOTrPAMMHOTO
obecneueHUs

3HaTh: IpaBUJIa COCTABIICHUS
MIPOEKTHOMN JTOKYMEHTAIINH;
TEXHUUYECKOH TOKYMEHTAllUX Ha
pa3paboTKy MPOTPAMMHOTO
o0ecreyeHns B COOTBETCTBUU C
TpeOOBaHUSIMU CTaHJAPTOB

YMeTh: COCTaBIATh MPOESKTHYIO
JIOKYMEHTAITUIO; pa3padaThiBaTh
TEXHUUYECKYIO TOKYMEHTAIINIO Ha
pa3paboTKy MPOTPAMMHOTO
obecrnieueHus

Brnagetb: HaBBIKAMU COCTABIICHUS
MPOEKTHON JOKYMEHTALINY;
pa3pabOTKH TEXHUIECKOM
JOKYMEHTAIH Ha pa3paboTKy
MPOTPaAMMHOTO 00€CTICUCHUS




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

I1K-7.3 Bnaneetr
WHCTPYMEHTAMH
MIPOBEJICHUS] TEXHUKO-
IKOHOMHYECKOE
000CHOBaHHUS MTPOEKTHBIX
PELIEHUI U COCTABIICHUS
TEXHUYECKOTO 3aJaHUsI Ha
pa3paboTKy MPOrpaMMHOTO
obecrieueHus

3HaTh: HHCTPYMEHTAPUI
MIPOBEICHUS] TEXHUKO-
SKOHOMHYECKOE 000CHOBAHUS
MIPOEKTHBIX PEIICHUHN U COCTABIICHUS
TEXHUYECKOTO 3aJaHus Ha
pa3paboTKy MPOrpaMMHOTO
obecrnieueHus

YMeTb: BBIOUpATh U IPUMEHSTh
MHCTPYMEHTAPUN POBEACHUS
TEXHUKO-IKOHOMUYECKOE
000CHOBaHUS MPOEKTHBIX PelIeHU
Y COCTaBJIEHUSI TEXHUUECKOIO
3a/1aHUs

Buagers: npuémamu n
UHCTPYMEHTAaMH IPOBEICHUS
TEXHUKO-IKOHOMUYECKOE
000CHOBaHHUS IPOEKTHBIX PELICHUI
Y COCTaBJIEHUSI TEXHUUECKOIO
3aJJaHMsl




4. CTpyKTypa M cojiepKaHue TUCHUIINHbI

Monayab
(pa3znen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHoO padoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HaMMeHOBaHUe
OLIEHOYHOI'0 CPeCTBA)

Mopyns 1.
Marputibl u
onpeeTUTENN

Jlek 1

[ToHATHE MaTpULBI U IEHCTBUS HAJL
HuMHU: CJ10KEHNE, BBIYUTAHUE,
IIPOU3BE/ICHUE MATPULL.
Onpenenurenu U X CBOMCTBA.
MuHOpBI 1 uX anredpanyecKue
JoTI0JIHEHUA. Beruncnenue
ONpEeAEIUTENEHN -TO MOpsIKa
Pa30XKEHUEM IO CTPOKE WU
CTOJIOIY, C MCIIOJIb30BAHUEM CBOMCTB.

CP

[TonsiTe 0OpaTHON MaTPHIIBI.
Crioco0b1 Hax0XIeHUs] 0OpPaTHOI
MaTpHIbIL.

CP

IIpoBepsemoe 3aganue 1 o teme
«Marpuubl ¥ ONPEAETUTEIIHN.
CucreMbl TUHENHBIX YPaBHEHUID)

10

12

20

[TpoBepsiemoe 3ananue 1
o teme «MaTpHuiibl 1
onpenenuTesn. CUCTEMBI
JMHEHHBIX YpaBHEHUN».
Bomnpocsr Ne 1-8

Monyisb 2
CucreMbl
JIMHEWHBIX
YpaBHEHUU

IIp 1

IToHnsiTHE CHUCTEMBI TUHEHHBIX
ypaBHeHui. CoBMeCTHas U
HECOBMECTHAs CHCTEMa.
OrnpenenieHHast ¥ HEONIpeACIICHHAS
cuctema. Penrenne cucteM JIMHEMHBIX
ypaBHeHU MeToqi0M ["aycca.

CP

Perenne cucremM TUHENHBIX
ypaBHeHul MeTtosioM Kpamepa u

Cp€aAcTBaMu MAaTPpUIHOT'O HCYHCIICHUS.

CP

UccnenoBanue cuctem JIMHEHHBIX
ypaBHeHul. Teopema Kponekepa-
Kanenou

CP

IIpoBepsiemoe 3ananue 2 1Mo Teme
«Marpuibl ¥ ONPEIEITUTEIIHN.

10

10

12

20

[Iposepsiemoe 3ananue 2
1o TeMe «CHCcTeMbl
JIMHEUHBIX YPABHEHUI.
Bomnpocer Ne 9-13




CucTteMbl TUHEUHBIX YPAaBHEHUN»

Mopyns 3.
BekropHbie
MIPOCTPAHCTBA

CP

OcCHOBHbIE TOHSTHUSI BEKTOPHOM
anreopsl. basuc. [lepexos ot ogHOTO
0a3uca K Ipyromy.

10

Bonpocsr Ne 14-18

Monyisb 4.
Aunrebpa

BBICKA3bIBaHUH

Jlek 2

Bricka3piBaHuA U oniepalyu Hajl
HuMu: [loHATHE BBICKA3bIBAHUS.
OTpuuanue BbICKa3bIBaHUS.
Konbronkuus, TU3bIOHKIINS,
MMILIMKALMS, S5KBUBAJICHTHOCTh ABYX
BbICKa3bIBaHUU. [loHsITHE DOPMYITBI
anreOpsl BoICKa3bIBaHUMU. Jlornueckoe
3HAYEHHE COCTABHOT'O BHICKA3bIBAHUS.
CocraBnenue TabIuI ICTUHHOCTH IS
dopmyin. Knaccudukamnus popmyi.
TaBTonoruu anredpsl BHICKa3bIBAHUN

CP

Hopmainbsnsie ¢hopmsl aiist popmy
anreOpbl BeICKa3bIBaHUi: [ToHsTHE
HOpManbHbIX (popm. CoBepIlIEHHbIE
HopMalbHbIe popmbl. [IpencraBnenue
dbopmy anreOpbl BEICKa3bIBAHUH
COBEpPILEHHBIMU TU3bIOHKTUBHBIMU
HopManbHbIMU (CIH) popmamu.
[TpencraBienue Gpopmyin anredps
BBICKa3bIBAaHHUH COBEPIICHHBIMHU
KOHBIOHKTHBHBIMU HOPMAJIbHBIMHU
(CKH) dopmamu

10

[IpoBepsemoe 3ananue 3
10 MOJTYJISIM 4-6
«OIEeMEHTBI
MaTeMaTH4eCKOM
JIOTHUKI.

Bonpocer NeNe 19-35

Monyis 5.
Jlormueckoe
HCCIICI0BAHUE
dhopmyn
anreOpbl
BBICKa3bIBaHUH

Jlormueckoe uccrnegoBanue Gopmy:
[ToHsITHE TOTUYECKOTO CIIEACTBUSI.
[Ipu3Haku JOTMYECKOTO CIEICTBHUS.
CrnenoBaHue U paBHOCWJIBHOCTh

bopmyst.

CP

[Tpunoxenue anreOpbl BbICKAa3bIBAHUN
K JIOTHKO-MaTeMaTHYECKOU TIPaKTHKE:
[Ipsimast u oOpaTHAsE TEOPEMBI.

10

[IpoBepsiemoe 3ananue 3
o MOy isiM 4-6
«JIEMEHTBI
MaTE€MaTHYECKOU
JIOTHUKI».

Bonpocer NeNe 36-54




HeoOxoaumbie u 10CTaTOYHbBIE
ycnoBus. [IporuBononoxuas u
oOpaTHasi MPOTUBOIOJIOKHOM
TE€OpEMBl. 3aKOH KOHTPAIO3ULINH.
MeTo/1p1 JOKa3aTeNbCTBA TEOPEM.

Mopyns 6.
Jloruka
MPEINKATOB

CP

OcHOBHBIE IIOHATHUSA, CBA3aHHBIC C
npenukaramu: [loHsTHE IpeanKaTa.
Knaccudukanus npeaukaros.
MHOXecTBa HICTHHHOCTH IIPEINKATa.
PaBHOCHIBHOCTH MMpECaANKAaTOB.
Jlornueckue onepanuy HaJ

npenukaramu: OTpullaHKEe IPEeIUKaTa.

KoHBIOHKIINS, TU3BIOHKIINS,
MMILTUKAIIHS, 9KBUBAJICHTHOCTD JIBYX
MIPEMKATOB

10

CP

KBanTopHbIE Onepanuu Hax
npeaukaramMu: KBaHTop 0OLTHOCTH U
KBAaHTOP CyIIecTBOBaHUS. DopMyITbI
JOTuKH npenukaTos: [Tonsarue
(OPMYITBI IOTUKH TIPEIUKATOB.
Knaccugukarus GopmyIibl JOTUKH
npeauKaToB. TaBTOIOTHS JTOTHKH
PEUKATOB.

10

CP

[IpoBepsieMmoe 3a1anue 3 M0 MOTYJISAM
4-6 «DneMeHTBl MATEMATUYECKOM
JIOTUKI)

13

20

[IpoBepsiemoe 3ananue 3
0 MOJTYJISIM 4-6
«ONEeMEHTHI
MaTeMaTHYECKOM
JIOTHKH.

Bompocer NoeNe 55-66

Moayins 7.
OcHOBHBIE
anreOpanyeckue
CTPYKTYpBHI.
bynesbl
anreopsl

OcHoBHBIE anredpanveckue
CTPYKTYpHIL. ['pyniibl, Kosbla, rmosms.

CP

Bbynessl anredpsl. byness! pyHKIINN.
Cocrapnenue Ta0aMIl HCTUHHOCTH

byHKIMMA

10

CP

[IpoBepsemoe 3aganue 4 o Teme
«OCHOBHBIE anredpanyeckre

12

20

[Iposepsiemoe 3ananue 4
1o Teme «OCHOBHBIE
anreOpanyeckue
CTPYKTYpHI. BynieBbl
anreOpb»

Bomnpocer NeNe 67-85




CTPYKTYyphl. ByneBsl anre6pbi»

Monyis 8. CP DNEMEHTBI TEOPUH JIETUMOCTH B 10 20 [IpoBepsiemoe 3ananue 5
DneMeHThI KOJIbLIE LIeTIbIX yKcen. Jlenenue ¢ 10 TeMe «DJIEMEHTbI
TEOpUHU ocraTkoM. HanGomnbimmii 00muit TEOPUU JECITUMOCTHY
JIEIIMMOCTH neaurels. HauMmensiee oo1ee 9 Bompocsr NeNe 86-90

KpaTHoe. Pa3nokeHue Ha IpocTbIe

MHOXUTENN. Anroput™ EBkinza

Cp [IpoBepsiemoe 3aganue 5 Mo Teme 12

«DJIEMEHThI TEOPUH JETUMOCTH

ImA sKk3aMmeH | MtoroBoe tectupoBaHue 2 100 Bompocsl k 3x3ameny +
bT3
Hroro: 180 100

Cxema pacuc€Ta UTOIroBOIro Oamia: CymMMa 0aj10B 3a Bce IIPOBCPACMBIC 3aIaHUA U UTOTOBBIM TCCT, ACJIICHHAs I10II0JIaM.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

IIpu peanm3anMu  NporpaMMbl  JI@HHOM  JUCLUUMIUIMHBI  MCHOJNB3YIOTCS  pa3IU4HbIE
o0Opa3oBaTelibHbIE TEXHOJIOTUU:

- Tpaouyuonnvie u oucmanyuouHvle obpaszosamenvHvle mexronocuu. DopMel 00ydeHUs:
uH(popMalMoHHasi (BBOJAHO-0030pHAs) JIEKLIMS, MPAKTUYECKOE 3aHATHE, CAMOCTOSITENIbHAasg pabora,
npoBepsieMoe 3afanne. MeTo sl 00y4eHHs — HarJIsHbBIE, CIIOBECHbIE, IPAKTUYECKHE.

- Texnonocuu npobdremuoco o6yuenus. @opMbl 00yueHUs: MpodIEeMHas JEKIUs, PAKTUKYM C
UCTIOJIB30BAHUEM HBPUCTHUECKOTO0 MeToaa. MeToisl 0O0ydeHUs — «MO3TOBOM LITYpM», JUCKYCCHSA,
yueOHOe uCClIeJOBaHHeE.

- Uumepaxmusnvie mexnonocuu. DopMbl 00y4deHHUS: JEKIUS — KOHCYIbTamMs. MeToIsl
00y4eHHUs — «MO3TOBOI LITypM», paboTa B rpymnmnax.

CamocTosiTenbHast pabora CTYJECHTOB IIpelycMaTpuBaeT BBITIOJTHEHHE
AT TPOBEPSEMBIX 3aJaHUN MO MOIYJISAM Kypca, M3ydeHHE MaTepUalioB JEKUUN, MOATOTOBKY K
3aHATHUSIM U K cljaue IK3aMEeHa.

6. MeToauueckue YKa3aHus 10 OCBOCHUIO JTUCHHUIIINHBI

OCHOBY TEOpPETHYECKOI0 OO0Y4YEHMsI CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpenojaBaTelb u3jiaraeT OCHOBHbIE, HanOoJIee CI0KHBIE MOHSATHUS TEMBI, & TAK)KE CBA3aHHbBIE C HEMl
TCOPCTUUCCKHUEC U NPAKTUYCCKHC HpO6JICMBI, IIaéT PEKOMCHAAUWHN JJISA IIPAKTUYCCKOTI'O 3aHATUA U
YKa3aHUA JUIS BHIIOTHEHUS] CAMOCTOATEIbHOM paboThl.

B Xozme IeKIMOHHBIX 3aHATHHA OO0ydYaromeMycsi HEOOXOIMMO BECTH KOHCHEKTHPOBAHUE
yueOHOro marepuana, obpamias BHUMaHHE Ha (OPMYIUPOBKU OMpPEIEICHUN, TEOPEM OCHOBHBIX
MOHSATUN JUCIUTUTMHBI «MaTemMaTudeckas JoTuKa, aredpa u TeOpust Yucem».

CaMocrtosiTenbHass paboTa CTYJEHTOB SIBIISIETCS BAXKHBIM BHJAOM Y4eOHOH IEeSTENbHOCTH.
CamocrosiTenibHass paboTa BBIMOJHSAETCA 10 33JaHUI0 W TNPU METOAMYECKOM PYKOBOJICTBE
npenoaaBarens, Ho 6e3 ero HemoCPeACTBEHHOTO Y4aCTHsl.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIS, CAMOYTPABIIEHUSI U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JeSTeTLHOCTH.

B xoae moAroToBKM K MPAaKTHUECKUM 3aHATHUSAM CIEIYET U3YYUTh KOHCIEKTHI JEKUHUH, U
PEKOMEHZIOBAHHYIO JIUTEPATYPY, Y4YECTh PEKOMEHIAUU IMIPENoJAaBaTeNsl IIPU BBIIOJIHEHUH
TEKYILIUX IPOBEPAEMbIX 3aJJaHUN.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PENIAIOT 3a/1auy 1MOJ] PyKOBOJICTBOM MPETOaBaTeIIsl.
[IpakTUueckue 3aHATUS HANIPaBJICHBl HA 3aKPEIJICHUE U3YYEHHOTO TEOPETHYECKOro Marepuana u
(dbopMHUpPOBaHHE COOTBETCTBYIOIIUX YMEHUM U HaBBIKOB.

BaxxHbIM KpUTepUeM YCBOECHMSI TEOPUHU SIBISICTCS YMEHHUE pellaTh 33aJayd Ha MPONJICHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKHUX TMOJOKEHUM U3y4yaeMoro Kypca. Eciiu CTyIeHT BUAUT HECKOJIBKO IyTEH pelIeHus,
TO OH JIOJDKEH CPaBHUTb MX M BbIOpaTh caMblii palMOHaNbHbIN. PemieHue 3agay ¥ mpumepos
cleqyeT u3Naratb MOApPOOHO, BBIYMCIEHUS pacrlojiaraTh B CTPOTOM  TOPSAKE, OTAETSS
BCIIOMOTI'aTCJIBHBIC BBIYUCICHUA OT OCHOBHBIX. HOJ’Iy’—I@HHBIﬁ OTBCT CJICAYCT MMPOBEPATH CHOCO6aMI/I,
BBITEKAIONIMMU W3 CyIlIecTBa JaHHOM 3adaud. PemieHuwe 3anay onpeaenéHHOrO THUIA HYXHO
MPOJOJKATH IO MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

Bo Bpemsi u3ydeHuss MoAynisl CTYAEHTbl CaMOCTOSITENIBHO BBINOJIHSIOT IPOBEpPSEMbIE
3aJJaHUs 10 Ka)XJI0My MOJAYNIO U CHAAIOT HUX Ha MPOBEPKY MPENOAaBaTeNi0 B yKa3aHHbIE CPOKHU.
Ot 3alaHusAa OJOJIKHBI GBITL BBIITOJIHCHBI aKKYpPATHO, IMOCJICA0BATCIIBHO, OGOCHOBaHI/IC peuicHud n
OTBET 00sI3aTeNIbHBI B KAKIOM 3a/I1aHUU.

Ha sx3ameHe BBISICHSETCs, MPEXJIE BCEro, OTYETIIMBOE YCBOCHHE BCEX TEOPETHUUYECKUX U
MPAKTUYECKUX BOMPOCOB MPOTpaMMbl U YMEHHUE MPUMEHSTh MOJY4YEHHbIE 3HAHUSA K PELICHUIO
MPAKTUYCCKUX 3a/ad. HpI/I IMOATOTOBKEC K J3K3aMCHY CTYACHT JOJIDKCH IIOBTOPHO H3YYUTH



KOHCIIEKTBl JICKIMA M PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEUICHUSA OCHOBHBIX 3aJa4, PELIEHHBIX CaMOCTOATEIBHO M Ha IPAaKTHYECKHUX
3aHATUAX, a TAKXKE IIOATOTOBUTHCS K Ca4e TECTa.

7. OueHOYHBIE CPeICTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii HaumenoBanue
KOMIIeTeHIIUH (MU ee YACTH) OLICHOYHOI'0 CPeICTBA
[IpoBepsemoe 3ananue 1 mo reme
«Martpuupl u onpenenutenu. Cuctemsl
JIMHEUHBIX YPaBHEHUI)
[IpoBepsiemoe 3aanue 2 1o TeMe
«CucTeMbl JIMHEMHBIX YPaBHEHUIN
[IpoBepsiemoe 3aanue 3 1o reme
«JeMEHThl MATEMATUYECKOM JIOTUKU»
[IpoBepsiemoe 3ananue 4 1o Teme
«OCHOBHBIE aNredpandecKkue CTPyKTYpHI.
bynessl anredpei»
IIpoBepsemMoe 3aanue S5 1Mo Teme
«DJIEMEHTBI TEOPUU JIETUMOCTU»
Bonpocsl k 9k3ameny NeNel-90+b5T3

Cemectp

OIIK-1

7.2. TunoBbIe 3aaHMs WJIM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKYHIEro KOHTPOJIst

7.2.1. Ilposepsiemoe 3aganue 1 mo Teme «Matpuubl u omnpegeautean. Cucremsbl
JIMHEHHBIX YPABHEHUI»

Tunossle npuMepsl 3a1aHUi
Bapmuanr 1
1. Pemuthb cuctemMy TMHEWHBIX YpaBHEHUHN ABYMs CIIOCOOaMMU:
X1 —x2+x3=5
1) no merony I'aycca; 2) mo popmynam Kpamepa {2x1+xp +x3=6
X1 +x2+2x3=4

2. BeImonmHUTE NEeficTBUS:

1 3 8 1 1 4 4)(4 2
1) 2|2 0 |-3|3 -4|;2)|0 6 —-2||-1 3
7 -4 2 3 31 4)(3 -2
2 .11 0
01 2 -
3. BeraucnuTh onpenenuTb
3 -12 3
3 1 6

X1 —X2+2X3—-x%4 =1
X —X2+X3—%4 =0
4, PemiTh CUCTEMY JTUHEHHBIX YpaBHEHUN R

X —X2+5X3—x4 =4

X] —X2+6X3—X%4 =5



Bapmuanr 2
1. Pemmuth cucTeMy JTMHEWHBIX YPaBHEHHH JBYMsI CIIOCOOAMH:
x1—-x2-x3=0
1) mo meroxy 'aycca; 2) mo popmynam Kpamepa (9% —x2 +4x3 =3
X1 +2x2+3x3=5

2. BBIOJIHUTE AEUCTBUS:

1 2 6 1 13 2)(3 2

1) 2:{2 0 |-3|2 -3|;2)|0 4 -2||-1 2
5 -3 2 2 31 3/)(3 -2
1100
1110

3. Beruncnuts OIIpCACIINTD

0111
001 1

X +X2+X3+X%X4 =3
4. Pemnth CUCTEMY JTMHEHHBIX YPAaBHEHUHN { X +2X2 +2%X4 =5
XL +3X2 —X3+3X4 =7

7.2.2. IlpoBepsiemoe 3a1anue 2 1o TeMe «CHCTeMbl JIMHEHHBIX YPaBHEHHI»

Tunossle npuMepsl 3a1aHUl
3agaua 1. Jloka3aTb COBMECTHOCTh CUCTEMBI M PELIUTH €€ Tpemsl criocobaMu: o Gpopmysnam

Kpamepa, metonom ['aycca u cpencrBamMu MaTpUYHOIO HCUUCIIEHUS.

Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. Cucrema TUHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/Iﬁ
4, + 2, — X, +X, = -12, X, =X, —4%; +9X, =22,
1 X, + 7X, — 5%, +2x, = -9, 11 X, +2X, —4X, =3,
{— 2%, + X, — 6x+3x, = -8 {ZXl —3X, + X, +5X, = -3.
4, — 3, + 2% - X, = 2 X, + X, —6X; —4x, =6,
2 X — 2, + 3% - 4x, = -2, 12 2X, +3X, +9X; +5X, =6,
{ 2%+ X - 4%+ Tx = 6 Lxl +4X, +3%, — 2X, =12.
X, — 2% + Xy +2 X, = 1 =X = 9%, —4x%; = -8,
3 X, — 2X, + X, — 2%, = -3, 13 2X, +TX, +3%X; + X, =6,
X o= 2% + X5 o+ 6Xx, = 5 3X, +5X, +2X, +2X, = 4.
X, — 2X, + Xy — X, = 1 X, + X, + 3%, —2X, =1,
4 X, + 2X, - X + X, = 3§ 14 {ZXl +2X, +4X; — X, =2,
X, — 6x, + 3, - 3x, = -1 4x, +4x, +10x, —5x, =4.
X, X, — X + 2X, = 3 X, —2X, + X, =3,
5 X, X, = X% — 2% = -1 15 3%, — X, — 2%, =1,
X X, = X% + 6x, = T 2%, + X, — 2%, — X, = 4.
2X, + X, — X, = 2 X, + 71X, —2X; +3X, =3,
6 2x, — X, + X, = 2 16 3%, +5X, +X; —2X, =5,
2%+ X, + X = 4 —2X, +5X, —5X; + X, =—4.




Howmep . o Howmep Cucrema JTUHEHHBIX
Bap. Cucrema JMHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/If/’I
8x, - 6x, + 4x, + 2x, = 16, = 2%, + X, =3X; + X, =4,
7 8x, - 6x, + 4x, - 2x, = 8§ 17 4%, + 71X, —2Xy — 2X, = -6,
12x, - 9x, + 6x, + Xx, = 20. 2X, +8x, —5x, —x, =-10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3 18 2X, 43X, + X3 + 2%, =4,
4x, — 2X, + X, + 3X, = 4%, — X, +5X%; + X, =6.
2%, — X, + X + X, = 3 X, + X, +2X5 +2X, =1,
9 2%, — X, o+ 22X, - X, = 2 19 2X; — X, +2X; — X, =4,
6x, - 3 + 4, - 3k = -L AX, + X, +6X, + 5%, = —6.
X, — 2%, + X, + X, = 1 2%, + X, +3X%; + X, =11,
10 X, — 2%, + X - X, = -] 20 2X +3X, + X3 =X, =1,
X, — 2X, + X, + 5x, = 5 3X, +2X, + X3 +2X, =5.

3agmaya 2. MccrienoBaTh M HaWTH 00IIee pENICHUE CHUCTEMBbI JIMHEWHBIX OJHOPOIHBIX

YpaBHEHUM.
Howep Cucrema JIMHEHHBIX ypaBHEHUN Howmep Cucrema JTMHEHHBIX YpaBHEHUM
Bap. Bap.
3x, +3X, +5x, — 2X, =0, X, — X, — 4%, +9x, =0,

1 2X, + 2X, +8x, —3x, =0, 11 X, + 2%, —4x, =0,

2%, +2x, + 4%, — x, =0. 2%, —3X, + X, + 5%, =0.
X, —3X, + 71X, +17%, =0, X, —3X%, —4%; + X, =0,

2 8x, —6X, — X, —5X, =0, 12 5%, —8x%, —2X; + X, =0,
4x, —2X, +3X, + 7x, =0. — 2%, —X, —10x, —5x, =0.
X, +4x, —3x, + 6%, =0, 7%, +5X, =3%; + X, =0,

3 2X, +5X, + X, —2x, =0, 13 3%, +2X, —=3X%;, +2X%, =0,
X, + 7x, —10x, + 20x, =0. X, + X, +3%; —3%, =0.
2X, — X, +3X, = 7X, =0, 2X, + 2%, +8x%; —3x%, =0,

4 6X, —3X, + X, —4x, =0, 14 3X, +3X, +5X; —2X, =0,

4x, —2X, +14x, —31x, =0. 2X, +2X, +4X%, — X, =0.
2X, + 95X, + X3 + 3%, =0, X, + X, —3%; +2X, =0,

5 4x, + 6X, + 3%, + 5%, =0, 15 2X, —3X, + X, — X, =0,
4x, +14xX, + X, + 7%, =0. 4x, — X, —5X; +3X%, =0.
3X, +2X, +2X; + 2%, =0, X, +3X, — X3 +2X, =0,

6 2%, +3X, +2X; +5x, =0, 16 2X, +5X, —8X;, —5x%, =0,
9X, + X, +4x, —5x, =0. X, +4X, +5%; + X, =0.




Howmep . . Howmep N N
Cucrema JIMHEHHBIX YpaBHCHUU CucreMa JTUHEHHBIX YpaBHCHUU
Bap. Bap.
9x, —3X, +5x, + 6x, =0, 3%, —2X, —=5X; +4x, =0,

7 6x, —2X, +3X; + X, =0, 17 6X, —4X, +4X, +3X%, =0,
9x, + X, +4x, —5x, =0. 9%, —6X, +3x%, +2x, =0.
2X, + X, + 7%, + 3%, =0, 5X, —5X, +10x; —x, =0,

8 4%, + 2X, + 3%, + 2%, =0, 18 SX + X, + 7%+ X, =0,
4X, +2X, + X3 + 2%, =0, X, +7X, +4X; +3X, =0.
3%, + 2X, +5X, +4x, =0, 7%, +5X, +3X%; +6x, =0,

9 2X, +3X, + 6X, +8x, =0, 19 2X, — X, — X3 +4X, =0,

X, —6x, —9x, —20x, =0. X, +8X, + 6%, —6X%, =0.
3X, —2X, + X, —4x, =0, 4% — X, + X3+ X, =0,

10 2X, —3X, — 2%, + X, =0, 20 3%, +2X, —2X; + X, =0,
4x, — X, +4x, —9x, =0. 9x, +6X, +X; +3x, =0.

7.2.3. IlpoBepsiemoe 3a1aHue 3 10 TeMe «IJIeMeHThl MATEeMATHYECKOH JJOTHKID)

Tunossle npuMepsl 3a1aHU

Bapmuanr 1

1. Ha onmnom 3aBozme paboranu Tpu JApyra: ciecapb, TOKapb U cBapiiuk. Mx damunun
bopucos, IBanoB u CemeHoB. Y ciecaps HeT HU OpatbeB, Ha cectep. OH — caMblif MiTaqmuil u3
npyseil. CemeHOB, *eHaThlii Ha cectpe bopucosa, crapme Tokaps. HazoBute damunuu ciecaps,
TOKapsi U CBapIlKKa.

2. Halinure 3HaueHUe BRIpAXKCHUN
1. (1v1)v(1v0)
2. (0&1)&1
3. ((1v0)&(1&1))&(0v1)
4. ((0&0)v0)&(1vl)

3. Haiimute 3HaueHwe mormueckoro BeipaxeHus (x < 3)&(x < 2) mis yKa3aHHBIX
3HAYCHUH YnCIa X.
1.1; 2.2; 3.3; 4.4.

4. J1ns kakoro U3 yKa3aHHbBIX 3HAU€HUH unciaa X UCTUHHO BbICKa3bIBaHHE

(X<H5v(X<3I)&((X<2)V(X <)

1.1, 2.2; 3.3, 4.4

5. Cnenytomue ¢GopMyisl TpeoOpa3yiTe paBHOCHIBHBIM 00pa3oM Tak, 4YTOOBI OHH
COJIEPIKAJTH TOJIBKO JIOTUIECKHE CBS3KU —, A, V:

a) (X = Y)AY - X)) > (XvY);

6) (X » V)A(=X - A7) - ((XvY)A(=XvAY));

B (X-o (Y o2)o(X-Y)oZ),

r) ((Xa=Y) > Y) - (X - =Y);

6. Jlokaszarp, 4T0 GOPMYIIBI SBISIOTCS TAaBTOJIOTHUSIMU

a) (A - B)v(B — A);

0)(A->B)-((B-0—-=A-0)).

7. BeisicHUTE, PaBHOCWIBHBI JIM CIEAYIONIME TPEIUKAThl, €CIIM WX IOCIIeA0BATEIHLHO
paccMmaTtpuBath Hag MHOkecTBamMu R, Q, Zu N:



P(x):vVx-\[y =15; Q(x):/x -y = 15.

8. OTHecuTe OTpUIIAHUS K BHYTPEHHUM MPEANKATAM:

—(Ax)(=P(x)vQ(x)) =...
9. SIBnsiercs mu qaHHOE BBIpaXXeHHE POPMYIIO JTOTUKU TPEIUKATOB?
(P(x) & Q) vIy(VYR()).

10. Ucnonb3yss TMpPUBEIECHHYIO OCHOBHYIO TeopeMy, c(hOopMyIHpoBaTh K HEW 0OpaTHYIO,
MPOTHBOIOJIOXKHYIO M OOpaTHYIO K MPOTHUBOIIOJIOKHOW TEOpeMe, U IMPOBEPUTh MX HCTHHHOCTB.
pHUBeIs HEOOXOIUMBIC TPUMEPHI.

«Ecimn B YeThIpEXyroiibHWKE JHATOHAIM B3aWUMHO MEPICHAMKYISAPHBI, TO 3TOT
YETBIPEXYTOIbHUK — POMO»

Bapmuanr 2

1. B cembe CeMEHOBBIX ISITh YEIOBEK: MYX, )KE€Ha, UX ChIH, CECTpa My>Ka U OTell KeHbI. Bce
OHU pabotaroT. OUH — UHXKEHEP, APYroil — IOPUCT, TPETUN — cJiecapb, YETBEPThIH — 3KOHOMUCT,
IATBI — yuuTenb. BoT 4To emie u3BecTHO 0 HUX. FOPUCT U yduTeNb He KPOBHBIEC POJCTBEHHHKH.
Crnecapp — xopommuid crioptcMeH. OH TOIIeN MO CTOIMaM KOHOMHCTa W Urpaer B Qyrdoon 3a
coopHyro 3aBoga. MHkeHep cTapiie >KeHbl CBOETO Opara, HO MOJIOKE, YeM YUUTENIb. DKOHOMHCT
crapiie, uem ciecapb. HazoBute npodeccuu kaxaoro wieHa cembi CeMEHOBBIX.

2. Haiinure 3Ha4YeHHE BBIpQKCHUI
1. ((1vO)v1)vil
2. 1&(1&1)&1
3. ((1&1)v0)&(0v1)

4. (Avl)v(BvO0)
3. Hailimute 3HaueHue JOrHMueckoro BbIpaxkeHus (x > 2)&(x >5) ia  yKazaHHBIX
3HAYEHUM YnciIa X!
1.2; 2.3; 3.5, 4.6.
4. JIns Kakoro U3 yKa3aHHbBIX 3HaUeHUI yuciia X UCTHHHO BbICKa3bIBaHUE
(X<10)v(X<8)&(X>1V(X > 3))
1.4; 2.0; 3.10; 4.1

5. Cnenyromue (opmynsl mpeoOpa3yiiTe paBHOCHIBHBIM 00pa3oM Tak, YTOOBI OHHU
COJIepKaJIN TOJIBKO JIOTUYECKUE CBSI3KU —, A, V:

a) (X = VA - =X)) - (Z - X);

6) (X & Y) > 2Z) > (X & =Z);

B)(X > Y) > ((X->V) - —X);

N(X-Y)->Y)->Y

6. Jloka3aTh, YTO (POPMYIIBI SBISIOTCS TABTOJIOTUSIMHU

a) (A - B)v(B - A);

0) A - (B = (4B)).

7. BeisicHUTE, PaBHOCWIBHBI JIM CIEAYIONIME TPEIUKaThl, €CIIM WX IOCIeA0BATEIFHO
paccMmaTtpuBaTh HaJ MHOkecTBamMu R, Q, Zu N:

P(x):x?>=0; Q(x):|x| <0.
8. OTHecuTe OTPHUIIAHUS K BHYTPEHHUM IPEIUKATAM:
—(Vx)(P(x) » =Q(x)) =...
9. SIBnsieTcs i MaHHOE BBIpaXKeHHE (OPMYIION JTOTUKH TTPETUKATOB?
VxP(x)vVyQ(x,y).

10. Mcnionb3ysl NMpHUBEIECHHYI0 OCHOBHYIO TeopeMy, cpopMmyinpoBaTh K Hel oOparHylo,
MPOTUBOMNOJIOXKHYIO U OOpaTHYIO K NPOTHUBOIOJIOKHON TeopeMe, U MPOBEPUTh UX HCTUHHOCTH.
npUBe/s HEOOXOMMbIE TPUMEPHI.

«Ecmu muddepennpyemas GyHxius f(x) UMeeT B TOUKE Xy MAKCUMYM UM MHHUMYM, TO
ee NMPOM3BOHAsE 00PAIIAETCS B HYJIb B 3TOM TOUKE».



7.2.4. TIpoBepsiemoe 3ananue 4 nmo temMe «OCHOBHBbIE ajiredpamyecKue CTPYKTYPHI.
ByneBbl anredopbi»

TunoBble npuMepsbI 3aJaHNIH

3agaya 1. /fokaxkure, 4T0 MHOXKECTBO MaTpULl M COCTaBIIAIOT IPYIITY OTHOCUTEIBHO
MaTpU4YHOI0 YMHOXKECHUS.

Howep MHOkeCcTBO M
Bap.
1 0 0 1 0 0 1 0 0
1 {4, =(2 1 0),E={0 1 0], A4A3={-2 1 0]
8 4 1 0 0 1 0 -4 1
1 0 0 1 0 0 1 0 O
2 141=13 1 O[,E={0 1 0, A3=(-3 1 0]
7 4 1 0 0 1 5 -4 1
1 11 -1 1 0 O 1 —-11 34
3 A;=(0 1 3 [,E={0 1 0),43=(0 1 =3[
0 0 1 0 0 1 0 0 1
1 0 0 1 0 O 1 0 0
4 A;=118 1 O|,E=({0 1 0], 43=(-18 1 0.
-7 1 1 0 0 1 25 -1 1
1 0 0 1 0 0 0 0
5 A;=13 1 O0)|,E={0 1 0], A= -3 1 0]
9 -1 1 0 0 1 -12 1 1
1 0 o0 1 0 0 1 0 O
6 A =] 6 1 O,E=|0 1 0, 43=(-6 1 0]
-5 -17 1 0 0 1 -97 17 1
1 0 0 1 0 0 1 0 0
7 14,=(4 1 O0),E={0 1 0),A4A3=|-4 1 0|
7 -9 1 0 0 1 —43 9 1
1 0 0 1 0 0 1 0 0
8 14,=({-4 1 O0),E={0 1 0),4:=14 1 0|
-1 -9 1 0 0 1 37 9 1
1 0 0 1 0 0 1 0 O
9 Aj=(2 1 0),E=10 1 0, A3=|-2 1 O]
6 3 1 0 0 1 0 -3 1
1 0 0 1 0 0 1 0 0
10 Aj=(4 1 0),E={0 1 0),4:=1—-4 1 0|
4 0 1 0 0 1 -4 0 1
1 0 O 1 0 0 1 0 0
11 A;=(22 1 O0),E=({0 1 0),A3=(-22 1 0]
3 -1 1 0 0 1 =25 1 1
1 0 0 1 0 0 1 0 O
12 Aij=(-13 1 0},E=|10 1 0}, A3=( 13 1 0|
9 21 0 0 1 =35 -2 1
1 10 -5 1 0 0 1 —-10 75
13 A;=(0 1 7 ),E={0 1 0],4=|0 1 =7
0 0 1 0 0 1 0 0 1




1 5 -7
14 Ai=|{0 1 3 |, E=
0 0 1

0 0 —5 22
FEE
0 1 1

0

0

1

1 -3 -1
15 {Al = (0 1 —4>,E =
0 O 1

1 2 4 1 0 0 -2 14
16 {Al = (0 1 9>,E = <0 1 0>, Az = (0 1 —9)}
0 0 1 0 0 1 0 0 1
1 20 -1 1 0 0 1 =20 161
17 {A (0 1 8 ),E = (0 1 0>, Az = (0 1 -8 )}
0 1 0 0 1 0 0 1
—9 —4 1 0 0 1 9 -23
18 < >E=<O 1 0),A3=<0 1 —3)
0 0 1 0 0 1
-11 -10 1 0 0 1 11 -1
19 A1—<0 1 1 ),E':(O 1 O),A3=<0 1 —1)>.
0 O 1 0 0 1 0 0 1
1 21 -1 1 0 0 1 -21 400
20 A = (0 1 19>,E = (O 1 O), Az = (0 1 —19) -
0 0 1 0 01 0 O 1

3anaua 2. [[ns nannoit pyukuut Hainure CJJH® u CKH® nmyrem ucnosib3oBaHus
PaBHOCUJIBHBIX MPe0oOpa3oBaHuil U TAOIUIl HCTUHHOCTH.

Howmep Howmep
Bap. dbopmyna T Bap. dbopmyna T
1 xv(ynz) 11 (avc)a(avbvc)
2 Xoz-oy-oX 12 (avc)a(bvc)
3 x>y - (y-x) 13 (vy)A(Evyvz)
4 (xny)v(yaz) 14 (Xrynz)v(xnynz)
5 (and)v(bvi) 15 XDy Xoyo 72z
6 x-2y->0Z-oxX) > -2) 16 ((xAy)vz)a(kvz)
7 (anb)v(cad) 17 (Xnynz)v(xnyaz)v(xny)
8 (kvz)a(yvz) 18 z - (Xvy)
9 (xv§—>xAz)—>(x—>§)VyAE 19 XVyvz
10 (ab > bc)> ((a>b)>(c—> b)) |20 (Gevy)n(xvz))vy

7.2.5. IIpoBepsiemoe 3a1anue 5 Mo TeMe «IJIeMEHTbI TEOPUH AeJTUMOCTH»

Tunossie npuMepsl 3a1aHUI

3agaua 1. Haiitu: a) HOJ] u HOK uucen au b; 6) nuneiinoe npeacrapnenue HOJI uncen
au b, ucnonb3ys pacuMpeHHbI anroputM EBkimna.




H};’ah;ep 1 2 3 4 5 6 7 8 9 10
Yucno a | 57824 | 48906 | 45214 | 36806 | 52731 | 29925 | 23850 | 47850 | 47889 | 31416
Yucimo b | 2151 | 3563 2768 7521 6327 4950 1635 4335 1683 3927
H;’a“ffp 11 12 13 14 15 16 17 18 19 20
Uncno a | 43316 | 36201 | 37389 | 26928 | 31206 | 37506 | 27138 | 40755 | 36516 | 33994
Yucno b | 2872 | 7419 2760 5412 1586 2478 6874 3963 3651 3632
3agava 2. Hatitu HOJI 1 HOK mMHOrouieHos.
Howmep
Bap. f(x) g(x)
1 f(x) =x*+4x3+8x%2 +x— 14 g(x) = x* + 6x3 + 12x% + 9x — 28
2 f(x) = x* —8x3 + 16x* — 25 g(x) =x*+x3—17x%* — 55x — 50
3 f(x) = x*+ 6x3+ 7x% — 30x — 32 g(x) = x* +3x3—17x%> —99x — 80
4 f(x) = x* + 6x3 + 8x% + 10x — 25 g(x) = x* +8x3 + 19x% + 22x + 10
5 f(x) =x*+4x3 —6x2—7x— 10 g(x) =x*—2x3—2x*>+8
6 f(x) = x* —2x3 — 11x% — 16x — 20 gx)=x*+3x3+x*+x—6
7 fx) =x*+4x3+3x>—2x—6 gx) =x*—4x+3
8 fx)=x*+x3—-3x2—-7x—4 gx) =x3+2x*+2x+1
9 f(x) = x*+ 6x3 +8x% —21x — 54 g(x) = x* +2x3 — 27x* + 52x — 28
10 f(x) = x* +3x3 —5x% — 29x — 30 g(x) =x*—8x*—8x+15
11 f(x) = x* +4x3 — x* — 10x — 24 g(x) =x*+4x3 —2x> —12x — 16
12 f(x) = x* —4x3 + 3x% + 2x — 56 g(x) = x* —x3 — 20x% + 42x — 40
13 f(x) = x* + 4x3 — 4x? — 31x — 60 g(x) = x* + 4x3 — 6x2 —33x — 36
14 f(x) = x* —4x3 — 6x% + 33x — 36 g(x) = x* —4x3 — 6x% + 15x + 36
15 f(x) = x* —2x3 — 16x% + 67x — 140 g(x) =x*+x% —10x% + 43x — 35
16 f(x) = x* + 2x3 — 20x? — 63x — 60 g(x) = x* + 10x3 + 34x% + 51x + 30
17 f(x) = x*+8x3+ 14x*> —8x — 15 gx)=x3+3x*+x+3
18 fX)=x*+x3+x>+3x+2 gx) =x3+2x*+2x+1
19 fx) =x*+3x3+2x%2+ 4 gx)=x*+x+2
20 f(x) = x*+2x3 4+ 2x% + 2x + 2 g(x) = x3 + 3x?

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

IIposepsiembie

3agaHust  1-5

BBIITIOJIHAKOTCA

CTYACHTaMH CaMOCTOATCIIbHO BO

BHEAYJIUTOPHOE BPEMs M JIOJDKHBI OBITH CAAHBI MPETOIABATEINI0 HAa MMPOBEPKY B YKa3aHHBIE CPOKH.
Ha BrinonHenue kaxxaoro nposepsemoro 3aganus 1, 2, 4, 5 orBonurces 12 yacos, a Ha 3ajanue 3 —
13 dyacoB. 3a pelieHHE KaxJIO0ro MPOBEPSEMOro 3adaHusg [-5 BBICTABISAETCS MaKCUMAaJIbHO

20 0anoB.

Homepa BaprnaHTOB KOHTPOJBHBIX 3a/lad OMPEAEAIOTCS C MOMOLIbI0 TaOIuIbl 1, mpuuyeM
HOMEp BapHaHTa KOHTPOJIBbHOH 3a1a4uu 1 HaXoauTCs 1o nepBoil OyKBe (aMHIIMU CTYJIEHTa; a HOMEp
BapHaHTa KOHTPOJIbHOMU 3a7jaun 2 HaXOUTCS 10 NepBOi OYKBE IMEHU CTYACHTA.

Tabmumna 1
Byksa A b B r i EE | X;3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I1 PY | CII | T,1I y ®D | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20




[Ipu BBIONHEHMM TPOBEPSAEMBIX 3adaHWil 1-5 HE0OXOAWMO CTPOro NHPUICPKHUBATHCS
yKa3aHHBIX HW)KE NpaBwi. PaboThl, BBIIONHEHHBIE 0€3 COONIONEHUS OJTHUX NpPaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIsl IepepabOTKH.

1. Kaxxnoe mpoBepsieMoe 3afaHue JODKHO OBITh BBIIIOJHEHO B OTIENIBHON TETpaju B KIETKY
CHHMMU WJIM YEpHbIMH 4YepHWIamMH. HeoOXomumo ocTaBiATh MOJds MHMpUHOH 4 - 5 oM s
3aMeYaHUH pereH3eHTa.

2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaad JOJDKHBI OBITH SICHO HANMCaHBl (GaMHUIIUs, UMS U
OTYECTBO CTYJICHTA, HA3BAaHHE JAWCIMIUIMHBI, HOMEP WHAMBUAYaIbHOTO 3amaHus. B koHie paboTs
CJICAYCT MMOCTABUTH AAaTy €ro BbIIIOJIHCHUA U MOAININCH CTYJACHTA.

3. B paGoTy m0oyKHBI OBITH BKIIIOUEHBI BCE 3a/1a4H, YKa3aHHBIC B 3aJJaHUH, CTPOTO TI0 TIOJIOKCHHOMY
BAapHaHTYy. Pemenns 3ala4 HaJl0 pacrojaratb B HOPAAKEC BO3PACTAHUA UX HOMCPOB.

4. Ilepen pemieHrEM KaX101 3aa4y HaJI0 MOJTHOCTBIO BBITHCATH €€ ycioBue. Eciu ycnoBue 3axaun
uMeeT oOmyl0 (QOpPMYIHPOBKY, TO, NEPENHUCHIBas €ro, cleayer oOIIue JaHHbIE 3aMEHUTD
KOHKPETHBIMH, B3STBIMH M3 CBOEro BapuaHTa. He cieayer mnpucTynate K  BBIOJHEHUIO
WHIMBUYAIILHOTO 3aJaHWs, HE pEIIMB JIOCTAaTOYHOIO KOJIHMYECTBAa 33Jad MO0 Marepuaiy,
COOTBETCTBYIOLIEMY 3TOMY 3aJaHuio. ONbIT MOKa3bIBAET, YTO Yallle BCEI0 HEYMEHHE PEIIUTh Ty
HJIM UHYIO 3a/1a4y BBI3BIBACTCA TEM, YTO CTYACHT HC BBIIIOJIHUII 3TO Tpe60BaHI/Ie.

5. B npoBepenHoll paboTe CTYAEHT JOJDKEH UCIPAaBUTh OTMEUEHHBIC MPEMNoAaBaTeeM OMIMOKH 1
YUYCCTh €TI0 pCKOMCHAAIIMU W COBCTHI. OHH TO3BOJISIOT CTYACHTY CYAUTb O CTCIICHU YCBOCHUA
COOTBETCTBYIOLIETO pa3jieNa Kypca; yKa3bIBalOT Ha UMEIOIIMECS Y HEro MpoOeIbl, Ha JKelaTeIbHOe
HampaBJIeHuE pPa0OThI; TMOMOTAalT Cc(HOPMYIUPOBATH BOIPOCHI [UIS TIOCTAHOBKM UX IEpen
IpernoaaBaTeeM.

Kpurepun oneHku:

— 20 OamIoB BBICTABIAETCS CTYACHTY, €CJIM IMPABHJIBHO W TIOJHOCTHIO BBITIOJIHEHBI BCE
3a/laHusl.

—18-19 GamnoB BBICTABISETCS CTYJACHTY, €CIH B pabOTe MMEIOTCS HE3HAYUTCILHBIC
HEJI0YETHI.

— 16-17 GayuioB BBICTABISACTCS CTYIACHTY, €CIIM MPAaBUIBHO M MOJHOCTHIO BBITIOJHEHO HE
menee 80%- 99% 3anaHuil.

— 15 GamIoB BBICTABISETCS CTYACHTY, €CIIM MIPABHIBLHO BBITOJIHEHO MeHee 79 % 3amanmid.

— 10-14 OGannoB  BBICTABISETCA CTYNEHTY, €CIM TMPABUWIBHO BBINNOJHEHO OT 60- 78%
3a/1aHUM.

— 5 — 6 6amIoB BHICTABISIETCA CTYAEHTY, €CIU TPaBUIBHO BHIMOIHEHBI OT 50 g0 59%
3a/1aHUM.

— 0 GanyoB BBICTABISETCS CTYEHTY, €Clid BbIONHEHO MeHee 50% 3amanuii, 1100 OHO HE
MIPEJICTaBICHO BOOOIIIE.

7.3.011eHOYHbIE CpeACTBAa IJIsl NMPOMEXKYTOYHOH aTTecTalud MO0 UTOraM OCBOEHHS
AUCHHUILJIMHBI

7.3.1. Boipochbl K IPOMEKYTOYHOM aTTeCTALIUMA
Cemectp 2

Ne i/ Bomnpocsl Kk 3k3amMeHy

ManI/IHBI, OCHOBHBIC ITOHATHS. HyneBa;I 1 CIMHUYHAs MaTpula.

CnoxxeHue, BBIYUTaHUE MAaTPHUL, YMHOKEHUE MATPHUIbl HA YUCII0, OCHOBHBIE CBOMCTBA
ornepanui.

Onepanys Dpou3BeIEeHUs ABYX MaTpUIl M €€ CBOMCTBA.

Onpenenurens. Belunciienne onpeneanTeiis BTOPOro U TPETHETo MOpsIIKa.

OnpeneneHre MUHOpA U aNre0panyecKoro TONOJHEHUS dJIEMEHTa MaTPHIIbL.

OO [W] N |

BrruncneHne onpenenuTens n-ro NopsaKa no CTpoke win cronony. [pumeps.




Ne i/

Bomnpocel Kk dxk3aMeny

Omnpenenenue oOpaTHoi MaTpuilkl. OCHOBHBIC CBOMCTBA. AJTOPUTM BBIUMCICHHS OOpaTHOM

! MaTpUIbI

8 |OmpeneneHue paHra MaTPUIlbl U CIOCOOBI €T0 BRIYUCIICHUS.
CucTeMbl TMHEWHBIX aNreOpandecKux ypaBHEHHH, OCHOBHbIE MOHATHSA. COBMECTHAS U

9  |HecoBMmecTHas cuctema. OnpeseneHHas U HeolnpeeneHHas cucteMa. OlHOpoHas U
HEOTHOPOHASL CUCTEMA.

10 [Merox Kpamepa perieHust CUCTEM JIMHEHHBIX YPaBHEHHI.

11 Meron l'aycca penieHus cucTeM JIMHEHHBIX YpaBHEHUM.

12 [MatpuuHblii METOJ peIICHHs CUCTEM JIMHEHHBIX YPaBHEHHIA.

13 [Teopema Kponekepa-Kanemmm. CiencTBusi TEOPEMBI.

14 Uluneiinas 3aBUCMMOCTD M JIMHEWHAsI HE3aBUCUMOCTh BEKTOPOB.

15 Omnpenenenne 6a3uca 1 pa3MEpHOCTH BEKTOPHOTO MPOCTpaHCTBA. Martpuia nepexoaa K
HOBOMY 0Oasmucy.

16 EBKiIn0BO IpocTpancTBO. CKalsipHOE POU3BEACHUE U €ro cBolicTBa. Hopma BekTopa B
€BKJIMJIOBOM IPOCTPAHCTBE.

17 |Onpenenenus u npuMepbl OpPTOHOPMUPOBAHHOI'O U OPTOrOHAJIBLHOTO Oa3uca.
[lonsiTue muHEHHOTO oneparopa. Ornpezaesenne COOCTBEHHOTO BEKTOpa U COOCTBEHHBIX

18 3HaYeHUH JIMHEHHOTo onepaTopa. XapakTepUCTHUECKOE YpaBHEHUE MaTPHIIbI IMHEHHOTO
oreparopa. [IpuMep BBIYHCICHUST COOCTBEHHBIX 3HAYCHHUI U COOCTBEHHBIX BEKTOPOB
THeHOro oneparopa.

19 [[lonsTue u mpuMepHI MPOCTHIX BHICKA3BIBAHUN

20 loruueckue onepamyy HaJl BBICKa3bIBAaHHSIMU

21 [[TonsTue popmyinbl anreOpbl BHICKa3bIBAHUM

22  |CocraiieHre TaOIUI] HCTUHHOCTH JUTS (HOpMYIT

23  lormueckoe 3Ha4eHHE COCTABHOTO BBICKA3bIBAHUS

24 [Knaccuduxanus ¢popmys anredpbl BbICKa3bIBaHUN

25 [TaBronormm anreOpsl BhICKa3biBaHMi. OCHOBHBIE TABTOJIIOTUHI

26  |OcHOBHBIE ITpaBHJIa MOJIYYEHHs TABTOJIOTHI

27 lornueckas paBHOCHIBHOCTH (hopMyil. [ToHsSITHE paBHOCHIBHOCTH (HOPMYIT

28 |[Ipu3HAK PaBHOCHIBHOCTH POPMYIT

29 |PaBHOCHIIBHBIE TpeoOpazoBaHust HopMyI

30 [PaBHOCHIILHOCTH B JIOTMKE U TOXJIECTBA B ajire0pe

31 [[Tonsitme HOpMaTBHBIX (hOPM

32  |CoBepuieHHbIE HOpMaAJIbHBIE (DOPMBI

33 [IpencraBnenne hopmyst anreOpsl BEICKa3bIBaHUI COBEPIICHHBIMHU U3 HIOHKTHBHBIMA
HopMmanbHbIMU (C/IH) hopmamu

34 [IpencraBnenue popmyi anreOpsl BbICKa3bIBaHUIM COBEPIIIEHHBIMU KOHBIOHKTHBHBIMU
HopManbHbIMU (CKH) dhopmamu

35 JlBa cioco0a npuBeaeHus: GopMyIibl anreOphl BHICKA3bIBAHUN K COBEPIICHHON HOpMaJIbHOM
hopme

36 [[ToHsiTHE JIOTHYECKOTO CIEICTBUS

37  [[Ipu3HaKu JOTHYECKOTO CIECTBUS

38 [CiemoBanme n paBHOCHIBHOCTH (hOpMYIT

39 [[Ipunoxkenue anredpbl BEICKa3bIBAHUS

40 |HeoOxoaumble U JOCTATOYHBIC YCIOBUS

41 |B3anmHO 0OpaTHBIC U B3AaMMHO IMPOTHUBOMOJIOKHBIC TEOPEMBI

42  [TaBTONOTHH JIOTHKH MTPEIUKATOB

43  [[lonHbIe CUCTEMBI HCTHHHOCTHBIX ()YHKIUH.




Ne i/

Bomnpocel Kk dxk3aMeny

44 |®opMmanbHblE AKCHOMATUYECKUE TEOPUH.

45  |CxeMbl U3 aKCHOM, IPABUJIIO BBHIBOJIA.

46 [Teopema aemykiuu.

47  |CneactBue U3 TeOpPEMbl JEAYKIIMHU, TIPUMEPHI.

48  |BoiBopuMble pOpMYIIBI HCUHCIICHUS BBICKA3bIBAHHIA.

49 |He npotuBopeurie popmanbHOI aKCHOMAaTHYECKON TEOPHUH.

50 [[lomHoTa hopManbHOM AKCHOMATHYECKON TCOPHH.

51 [BamkHyTOCTBH (hOpMaANTHHOM AKCHOMATHYECKOM TCOPHUH.

52 |HezaBucuMOCTh (POpMaIbHON aKCHOMATUYECKOM TEOPUH.

53 [[lonsiTue mHTEpHIpETALIU.

54  [3nauenue GhopMysIbl B JTaHHOW HHTEPIPETALIH.

55  |ToxaecTBEeHHO NCTHHHBIE MPEANKATHI.

56 [ToxaecTBEHHO JIOKHBIE TPETUKATHI.

57 |[Ipumepsl 001Ie3HAYNMBIX (POPMYJI JIOTUKH MPEAUKATOB.

58 |[Ipumepsl BEINOJTHUMBIX B pa3HbIX HHTEPIpETAIsIX (JOPMYI JJOTUKH MPEAUKATOB.

59 [Teopuwm mepBoro mopsijaka.

60 |Mopenb, mpaBUIJIO BBIBOJIA B JIOTUKE MPEIUKATOB.

61 |Mcuucnenue npeauKaToB MEPBOro MOPAIKA, Teopembl [ enens .

62 |[MHTyWTHBHOE MOHSATHE AITOPUTMA M HEOOXOAMMOCTD €r0 YTOYHEHHUSI.

63 |[lonsiTue YacCTUYHO-PEKYPCUBHOMN (YHKIIHH.

64 |Onepanus Cyneprno3uIHH.

65 [Omeparust npUMHTHBHON PEKYPCHH.

66 |Onepanys MUHUMU3ALINY.

67 [[ToHsTHe KeKapTOBOro MPOU3BENCHUS ABYX MHOXECTB. [Ipumepsl.

68 [lonsiTe anreOpandeckoit onepanuu. Y HapHble, OMHApHBIC, TEPHAPHBIE, N-apHBIE OIEpaIUH.
[Tpumepsl. Tabauma Kanu.

69 [Ompenenenue rpymmel. [Tpumepsr.

70 [[Ipocreiimme caenCTBHsI U3 aKCHOM TPYIIIIHL.

71  [[Monyrpynmnsl. [Ipumeps.

72 |Ompenenenue moarpymniel, NPUMEPHI.

73 [TpuBmanbHBIC M HETPUBHAIBHBIC MOATPYNIEL. [Ipr3HaK moArpymIsL.

74 [Teopema o moarpymnmnax aaJMTUBHON IPYIIIBI IEJIbIX YUCE].

75 |OnpeneneHre NUKINYECKON TPYIIIbI, IPUMEPHI.

76  |Onpenenenne konbia. [Tpumepsl. [TpocTeitmme cBoiicTBa KOJbIIA.

77 [Onpenenenue nojakonsua. [Ipumepsl.

78 [CpaBuenwms. CnoxeHne M YMHO)KEHHUE 110 MOJYITIO N,

79 |KonbIlo KJIaccoB BHIUETOB.

80 [Ompenenenue noss. [Ipocreiimue ciaenctsust u3 akcuom nodsi. ITpumepsl.

81 [Umcrnoseie kombna. [IprmMepsl.

82  [Uucnoseie nomus. [Ipumepsl.

83 [Uucrnoseie rpymnmsl. [lpumepsl.

84  |OcHoBHbIe anreOpanyeckue CTPYKTYphl. ByneBsl anreOpsr

85 |byneBsl pynkiuun. CoctaBieHre TabIUI HCTUHHOCTH (YHKIUHT

86 [D;memeHTHI TeOpHH JETUMOCTH B KOJIbLIE IIeNBIX yKcen. JleleHne ¢ OCTaTKOM

87 [HambGonpmmit o6mmit nenurens. OnpenencHue U MpUMephI.

88 [Hamwmenbmee obuiee kpatHoe. OnpeeneHne U NPUMEpHIL.

89 [[IpocTsle uncina. Pa3noskenue Ha IPOCTbIE MHOXKHUTEIH

90 |Anroputrm EBkimaa




7.3.2. Kputepru ¥ HOPMbI OlIEHKH

dopma
NpoBeIeHus!
Cemectp . KpuTepuu 1 HOpMBbI OLEHKH
MPOMEKYTOYHOI
aTTecTaluu
Crynent nomyunn 85-100
0aJUIoB: 3a BCE MPOBEPSIEMbIC
«OTIHYHOY .
3aJ[aHusl ¥ UTOTOBBIH TECT B
CyMMe, JCICHHOH Momnoiam
Crynent nomyuun 70-84 6annoBs:
3a BCE MPOBEPSICMbIC 3aIaHMsI 1
«XOPOIIO» .
UTOTOBBII TECT B CyMME,
CJICHHOM TOToJIaM
2 DK3amMeH A

«YAOBJICTBOPUTCIIBHO»

Crynent nomyunn 55-69 6amios:
3a BCE MPOBEPsICMbIC 3aJIaHUS U
UTOTOBBIN TECT B CYMME,
JICJICHHOU ITOITOJIaM

«HEYHOOBJICTBOPUTCIIBHO»

CryneHT nomyuun MeHee 54
0aiIoB: 3a Bce MpOBEpsSeMbIe
3aJaHusg U WTOTOBBIM TECT B
CyMMe, JeJICHHOW IonoiamMm




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/10.12737/5394. - Tekcr :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

HaannoBlO.M. |
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonora H.B., Huxonosa, C.H. Hypuea. — Mockaa :
Hypuesa C.H. NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
5 | Uromwun B.1. MaremaTriueckas JIoTuka: yuyeOHoe 2020 3BC
noco6ue/ B.. Urommn. —Mockaa : “ZNANIUM.COM”
NH®PA-M, 2020. — 399 c.—(Cpennee
npodeccuoHalibHOE 00pazoBaHue). - TekcT :
ANEKTPOHHBINU. -
URL.:https://znanium.com/catalog/product/1
043090 (nara obparenus: 03.10.2021). —
Pexum octyna: mo moamnucke.
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arnaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoAHnYECKoe mocoome,
HaumenoBanue
NMPaKTHUKYM, JIP.) 3EC
1 | Kyznenos JLA. COopHHUK 3a/1aHUI 1O BBICIIEH MaTeMaTUKe. YuebHoe nocobue 2015 9BbC
TumnoBkie pacyeTs : yaeOHOE mocodue / “Jlanp”

JLLA. Ky3nenoB. — 13-e u3n., crep. —
Canxrt-Ilerepoypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Tekcr :
3JIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs
cucreMa «Jlanby : [caiiT]. — URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueoOHo- Haysnou
w/n ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) MeToHYecKoe mocobHe, T'ox m3panus ounoaunorexe /
OPAKTHKYM, 1p.) HaunmeHoBanue
’ 9BC
https://e.lanbook.com/book/4549 (nata
obpamienns: 03.10.2021). — Pexum
JOCTYTIA: JIJISl aBTOPH3. TIOJIh30BaTEIICH
2 ®umunosa E.E. Marematuka: YueOHoe nocodue / E.E. VYuebHoe mocodue 2015 9BbC
Cepreena /I.B., ®unumnosa, /[.B. Cepreena, “ZNANIUM.COM”
Cnoboxackast U.H. HN.H.Cnobonckas - Bonorga: BUITD ®CUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Tekcer : anekTponssiid. - URL:
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., Bricmas maremaruka. Yacte | : yuebnoe Y4ebGHoe mocobue 2016 3BC
EpmakoBa I'. M., nocobue / B. 1. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii dpenepanbHbIit
yausepcureT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AIIEKTPOHHBIHN // DAEKTPOHHO-OMOIMOTEUHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara oopamienus: 03.10.2021). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

— OcHOBBI _BbICHICH W JuickperHoit wmarematuku /[ Illyboeuu A.A., Knouxoe I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

— Jlekiuu o Beiciiel Matemaruke // I'anos B.A., [leemepesa P.B. Yueb6Hoe nocobue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMIUIEKCHBIE YHCIIA, Pa3JIoKEHUE PALMOHAJIBHBIX ApOoOel, BBEACHUE B MaTEMAaTUUYECKUN aHAIU3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekiuu W TpakTUKyM 1O MareMaTuueckoil sormke // 3apumoBa O.P., Mapxkosa E.B.
Jleknuu ¥ MpakTUKyM O MaTeMaTHYECKOW JIOTHKE : yuyeOHoe mocobue / Mocksa : PY]JIH, 2016.
Pexxum noctyna: https://elibrary.ru/item.asp?id=28858374.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu sl

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eliCTBHS)
1 Windows Horosop Ne 757 or 04.07.2018r., cpox

neiicrBus — 6eccpouno; WinPro 10 RUS Upgrd
OLP NL Acdmc, cpok aeiictBus — GeCCpOUHO;
Kontpakr Ne 1653 ot 14.12.2018, cpok
JICHCTBUS - OECCPOUHO

2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Office Stdandard 2013
Russian OLP NL AcademicEdition, cpok
JecTBUS - GECCPOUHO

3 Mirapolis Human Capital Jlunensuonnbiit gorosop Ne 234/10/21-K
Management2 ot 19.10.2021, cpok geiictBus - go 01.03.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpoLecca MO0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB JJIsl IPOBEACHHUSA

n/m | NpPakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
NMOMELIEeHHUH VI CAMOCTOATEIbHOMI

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyenb 0CHOBHOTO 000pPYyAOBaHHSA

Aynutopust Be6-KOH(pepeHIuii. Cron IIPENoAaBaTeIbCKUMN, CTYI
VYyeOnast ayautopuss Jid  TPOBEACHMS | IPENoAaBaTeIbCKUN, J0CKa (MapKepHas),
3aHATUM  JIGKIMOHHOTO THUMAa. Y4eOHas | CUCTEMHBIH OJIOK, SKpaH

ayoqUTOpUs  JUIsL  TIPOBEINEHHUS  3aHATHUH
CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
1 | KkypcoBoro mnpoeKTHpOBaHUS (BBIMIOIHEHUS
KypCOBBIX paboT). YueOHas ayauTopus A
MIPOBEJICHUS TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYNbTalMii YueOHast ayauTopus s
IIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJI U
npomexyrounoit arrecraimu (YJIK - 301a).

[Tomemenne mJii CaMOCTOSITEIIBHOW PaOOTHI
cryaentos (I'-401)



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=28858374
https://elibrary.ru/item.asp?id=28858374
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