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YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokoun 3acenanus Ne 02 ot «12» cenrsbps 2025 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS TOMOJHUTENLHO B MPAKTUYECKOW M HCCIIENOBATEIbCKON pabote,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTUYECKOTO W  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1IKOJbHBINA Kypce), aredpa (IIKOJABHBIM Kypc), reoMeTpus (LIKOJIBHBIN Kype), aredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

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

IpeIIIeCTBYIOIIEe:

Teopus BeposTHOCTEM, MaTeMaTHUECKUHM aHAJIU3,

OCHOBBI IUCKPETHOM

MAaTEMATHUKH U JIOTHKH.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

dopmMupyemsbie U
KOHTpOJIMpYyeMble
KOMIICTCeHIIUH
(K021 1 HAUMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

[K-4
CrniocobeH npuMeHsITh
3HaHUA

T1K-4.1 3Haer OCHOBBI
(dbyHIIaMeHTaIbHON u
MIPUKIIATHON MaTeMaTHUKU

3HaTh:
. OCHOBHbBIE IOHATHS MaTEMaTHYECKON
JIOTUKH, TCOpI/II/I YHUCCECJI, aTaKXE HX

MIPOEKTHBIX PEIICHUN U
TEXHUYECKOE 3aJaHNe
Ha pa3paboTKy

TEXHUYECKOTO 3aJaHus Ha
pa3paboTKy MPOTPaMMHOTO
obecrniedeHus

(dbyHIaMeHTaNbHON U [IK-4.2 VYmeeT nNpUMEHATH | MPUIOKEHUS B MNPOQPecCHOHATBHBIX
MIPUKJIIATHOM 3HaHUS (QYHAAMEHTAIBHOW W | TMCIMIUIMHAX
MaTEeMaTHKH B MPHUKIAHON MaTeMaTHKUd B | YMeThb:
pa3zpaboTke pa3paboTke mporpaMMHOro | [lepeBoauTh 3a1auu C OMHCATEILHOTO
MIPOTrPaMMHOI0 obecrnieueHus sa3plka  HA  S3BIK  MAaTeMAaTHKH,
obecrnieueHus T1K-4.3 Bnageer MPUMEHATh MaTeMaTUYECKUN amnmapar
MHCTPYMEHTOM NPUKIAAHON | IPH  PCIICHHH  HPO(ECCHOHANBHBIX
MaTeMaTHKHU B pa3paboTkKe 3anad.
MPOrPaMMHOTO OOecTIeueHus Bianern:
HaBpikamu mpuMeHEHHST COBPEMEHHOTO
MaTe€MaTUYecKoro  MHCTPYMEHTapus
Mpu  pemeHud  TnpodeccrnoHaIbHbIX
3az1ay.
IIK-7 I[IK-7.1 3naer wmeroauku | 3HATh:
Crioco0eH coCTaBISATh | MPOBEACHUS TeXHUKO- | OCHOBHBIE =~ METOJMKHA  IPOBEICHUS
TEXHUKO- SKOHOMHUYECKOE TEXHUKO-I)KOHOMUYECKOE 00OCHOBAHMSI
SKOHOMHUYECKOE 000CHOBaHUS MPOEKTHBIX | TEXHUYECKUX 3aJaHHi
o0ocHOBaHUE pemeHuit M COCTaBJICHUS | YMeTh:

OOOCHOBBIBTh TPOEKTHBIX PEUICHUH U
TEXHUYECKOE 3aJaHue Ha pa3paboTKy
MPOrPaMMHOTO O0eCTIeueHUs

Baanern:




IPOrPaMMHOTO
obecrieueHus

[IK-7.2 Ywmeer cocTaBiIATh
TEXHUKO-I9KOHOMHUYECKOE
000CHOBaHUE MPOEKTHBIX
peueHu M TEXHUYECKOE
3alaHue Ha  pa3paboTKy
MPOrpaMMHOTO 00€eCTIeueHUs
I1K-7.3 Bnaneetr
WHCTPYMEHTaMU IIPOBEICHUS
TEXHUKO-9KOHOMUYECKOE
000CHOBAHUS POEKTHBIX
pELIeHU U COCTaBICHUS
TEXHUUYECKOTO 3aJaHMsI Ha
pa3paboTKy MPOrpaMMHOIO
oOecrnieueHus

HaBblkamu nprMeHEHNSI COBPEMEHHOTO
MaTEMaTUYECKOr0  MHCTPYMEHTapus
Opy  peleHur  MpodeccuoHaTbHBIX
3ajad.




4. CTpyKTypa M cojepKaHue TUCHUININHbI

Bun

®opMbI TEKYLIETO

N HanmeHoBaHMe TeM 3aHATHH Oo0mbem, KOHTPOJIA
Monayasb (pa3aen) | y4eOHOM . Cemectp banasl | MaTEpakTHB, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHe

OLICHOYHOI0 CPeJACTBA)

Tema 1. Marpuust u | Jlek 1 CucreMbl TUHEHHBIX YpaBHEHUN 2 2 -

OIIpeIeIUTEeNN

Tema 1. Matpunet u | Cp AHKeTa 2 1 3 -

OIpeaeIUTENN

Tema 1. Matpuust u | Cp OnexTpoHHbIA yueOHuK 1.1. MaTpuus! u 2 17 -

OIIpeIeIUTEeNN JefcTBUSA HaJl MATPULIAMHU.

Ornpenenureny.
Tema 1. Marpuust u | Cp [TpomexxyTounslii TecT 1 2 2 2 - [TpomexxyTOUHBIN TECT K
ONpEACITUTENN DIIEKTPOHHOMY
yuebHuky 1.1

Tema 2. Cucremsl Cp OnextpoHHbli yueOHuK 2.1. [Tonarue 2 15 -

JTMHEHHBIX CHUCTEMBI JINHEVHBIX YPAaBHEHU.

YpaBHEHUU

Tema 2. Cuctemsl Cp [IpomexyTouHsIii TecT 2 2 2 1 - IIpoMexyTOouHBI TECT K

ITMHEWHBIX DIIEKTPOHHOMY

YpaBHEHUI yueOHUKY 2.1

Tema 3. Bexropusie |Cp OnexTpoHHbIH yueOHUK 3.1. OCHOBHBIE 2 15 -

POCTPAHCTBA MOHATHUS BEKTOPHOM anredpsl. basuc.

Tewma 3. Bexropusie |Cp [IpomexxyTounblii TECT 3 2 2 1 - [TIpoMexKyTOUYHBIN TECT K

POCTPAaHCTBA

DIIEKTPOHHOMY
yueOHuKy 3.1




®opMbl TEKYLEro

Bu .
o HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopnyasb (pa3gen) | y4deOHOM . Cemectp baanel | HHTEpaKTHB, 4.
A60TEI (yueoHoii padoThI) 4, (HanMeHOBaHMe
p OLIEHOYHOI0 CPeACTBA)

Tema 4. Anrebpa Cp 4.1. Boicka3bIBaHUS U OTIEpaIluy HaJl 2 15 -

BbICKA3bIBAaHUI HHUMHU.

Tema 4. Anrebpa Cp [IpomexxyTounslii TecT 4 2 2 1 - [IpomexxyTOUHBIN TECT K

BHICKA3bIBAHU I PIEKTPOHHOMY
yueOHUKY 4.1

Tema 4. Anrebpa Jlek 2 AnreOpa BBICKa3bIBAaHUH U JIOTHKA 2 2 95 - basnnel 3a npakTuyeckue

BHICKA3bIBAHU I MPEeIUKATOB 3a/laHus

Tema 4. AnreGpa Cp OnexTpoHHbIN yueOHuk 5.1. [Tonarue 2 17 -

BHICKA3bIBAHUI JIOTHYECKOTO CJICIICTBHS.

Tema 4. AnreGpa Cp [IpomexxyTouHbIid TECT 5 2 2 1 - [IpomexxyTOUHBIN TECT K

BHICKA3bIBAHUIA DIIEKTPOHHOMY
yuyeOHHUKYy 5.1

Tema 6. Jloruka Cp OneKTpoHHbINH yueOHuK 6.1. OcHOBHBIE 2 15 -

MPEINKaTOB TIOHATHS, CBS3aHHBIE C MPEIUKATAMH.

Tewma 6. Jloruka Cp ITpomexyTouHbIi TeCcT 6 2 2 1 - [IpomexxyTOUHBIN TECT K

MpEINKATOB PIIEKTPOHHOMY
yueOHUKY 6.1

Tema 7. OcnoBubie  |Cp DOneKTpOoHHBIN yueOHuK 7.1. 2 20 -

anreOpanyeckue
CTPYKTYPHI.

Anrebpanueckue CTpYKTYphI: TPYIIIIBL,
KOJIBLIA, 110JIs




®opMbl TEKYLEro

Cxema pacyera UTOroBoro 6ajia
Cymma 6asuioB 1o BceM yueOHBIM MEPOIPHUATHIM, IPEAYCMOTPEHHBIM B Kypce.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJISA
Mopnyasb (pa3gen) | y4deOHOM . Cemectp baanel | HHTEpaKTHB, 4.
DPaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Tema 7. OcnoBubie |Cp 7.2. bynesl anreOpsl. byneBbl G yHKIINH. 2 20 -
anreOpandecKue
CTPYKTYPBHI.
Tema 7. OcHoBuble |Cp [IpomexxyTounslii TEeCT 7 2 2 1 - [IpomexxyTOUHBIN TECT K
anreOpanyecKue PIIEKTPOHHOMY
CTPYKTYpBHI. yueOHuKy 7.2u 7.1
Tema 8. Dnementsr  |Cp 8.1. Hanbomnpimmit o0t 1enurens u 2 14 5 -
TEOpUU AETUMOCTHU HauMeHblee o011ee KpaTHOE B KOJIbIIE
TIOJIMTHOMOB.
Tema 8. Dnementsr  |Cp [TpomexxyTouHBI TECT 8 2 2 2 - [IpomexxyTOUHBIN TECT K
TEOpUU AETUMOCTU PIEKTPOHHOMY
yaeOHuky 8.1
Cp Wrorosslit TecT 2 2 30 - Urorossiii TecT
ITA [TpomesxyTouHas arrectanus (3a4€T) 2 0,35 - -
KonTpons | Dk3amen 3 8,65 - - Bompocsr k 3auéty NoNe
1-60
Hroro: 180 100




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuumnmne " MaremaTrueckas JIOTHKa, ajaredpa v TeopHst Yucem " HCIIONIb3YIOTCS

TEXHOJIOTUS IMCTAHLIMOHHOT0 00yueHHs B paMKax npoekTa «Pocauctanry;

TEXHOJIOTUSI MOJYJIBHOTO ¥ OJI0YHO-MOAYJIBHOTO 00y4eHHUs (CoaepKaHrue yueOHOT0o MaTepuaia
KECTKO CTPYKTYPHUPOBAHO B IIEJISX €M0 MAKCUMAJIBHOTO YCBOEHUS, COITPOBOKAAETCS 00513aTEIIbHBIMU
OJIOKaMU yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHsI Ppa3BHBAIOIIEr0 OOydeHUs (MPOBEICHUE JICKIHH, MPAaKTHYCCKUX 3aHSATHil,
KOHTPOJIbHBIX padoT, 3auéTa);

TeXHOJIOrus U depeHIMPOBAaHHOr0 00yueHUs (MpeaIaraTcs 3aJaHus pa3IMuHOro0 YpOBHS
CJIIO’)KHOCTH);

MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOIMH (IPUMEHEHHE Y4YeOHBIX 3JIEKTPOHHBIX
U3J1aHul, pecypcoB ceTu IHTepHeT, OCyIECTBIEHUE TECTOBOIO KOHTPOJIS 3HAHUN y4JaIuXcs).

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JTUCHHUIIINHBI

OCHOBY TEOpETHYECKOro OOy4YeHHS CTYJEHTOB COCTAaBJISIOT JIEKIMH, B XOJ€ KOTOpOM
MpenojaBaTellb U3JiaraeT OCHOBHBIC, HANOOJIee CIIOKHBIE TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECCKUE U TPAKTHUYECKUE MPOOIEMBI, TaéT PEKOMEHIANNH I MPAKTHYECKOTO 3aHATHS U
yKa3aHUs U1 BHITIOJTHEHUS] CAMOCTOATEIbHOM PabOThlI.

B xome IEeKIMOHHBIX 3aHATHH OO0yJaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHHE
yuyeOHOro Matepuaina, oOpalias BHHUMaHue Ha (DOPMYIMPOBKH, DPACKPBIBAIOIIME COJEpIKAHUE
n3ydaeMoil aucuuiuiiHel " Martematuyeckasi joruka, aiaredpa um teopus uucen . YKemareabHO
OCTaBJISITh B pab0OYMX KOHCIIEKTAX IMOJIs, HA KOTOPBIX JeNaTh MOMETKH, MOAYEPKUBAIOIIUE OCOOYIO
BOKHOCTB T€X WJIA UHBIX TEOPETHUECKUX MOJOKEHUM.

CamocTtosTenbpHas paboTa CTYIEHTOB SIBIISETCS Ba)KHBIM BHJIOM Y4€OHOW JEsITeNbHOCTH.
CamocrosiTtennbHasi paboTa BBITIOJNHIETCS BO BHEAYAMUTOPHOE BpeMs MO 3aJaHUI0 W TpU
METOJIMYECKOM PYKOBOJICTBE MPEMOIaBaTelsl, HO 0€3 ero HEMOCPEJACTBEHHOTO YUaCTHsL.

B nporecce camocTosTenbHONW pabOTHI CTYJAEHT MPHOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIS, CAMOYTPABIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYOBhEKTOM y4eOHOM
NeSITEIbHOCTH.

B xone moAroToBKM K MPaKTUYECKUM 3aHATHSIM CIEAyeT M3YUYUTh KOHCHIEKTHI JEKIUH, U
PEKOMEHIOBaHHYIO JTUTEPATYPY, YIECTh PEKOMEH/IAINH MPEToAaBaTesl.

Ha mpakTudeckux 3aHSATHSIX CTYIEHTHI PElIatoT 3a7auu MoJ PyKOBOJICTBOM IpernoaBaTes.
[IpakTrueckue 3aHATHS TOCBAIIEHB W3YyYEHUIO HaWOOJIE€ BAXKHBIX W CIIOXKHBIX TeM Y4eOHOU
JUCIUIUTAHBI U CITY)KaT IS 3aKpeTIeHUs] H3y4eHHOT0 MaTepHarna.

BaxxapIM KpUTEpHEM YCBOCHHS TEOPUHU SIBIISICTCS YMEHUE pElIaTh 3aa4d Ha MPOUJICHHBIN
Matepuan. [lpu pemieHuM 3amad HY)KHO OOOCHOBATh KaXKABIA OTall pEHICHUS, WCXOAS U3
TEOPETHYECKUX MOJIOKEHUN H3ydaeMoro Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO MTyTEH PEIIeHHS, TO
OH JIOJDKEH CPaBHHUTH WX U BHIOpATh CaMblil palloHANbHBINA. Perienne 3a1ad U MpuMepoB CleayeT
W3JIaraTh MOAPOOHO, BBIUMCICHUS paCIoiaraTh B CTPOTOM TOPSJIKE, OTNENsAs BCIIOMOTATEIbHBIC
BBIYHCIICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET CIeayeT MPOBEPSITh CIIOCO0aMU, BBHITEKAIOIINMH U3
cyliecTBa JaHHOW 3amaud. PemieHue 3amay ompenen€HHOrO THUIMAa HYXHO NPOAODKATH JI0
MpHOOpeTeHNUs TBEPIBIX HABBIKOB B PEIICHUU.

[To 3aBepiIeHNIO U3yUEHUSI MOAYIIS IPE01aBaTeb IPOBOAUT KOHTPOJIBHYIO pabOoTYy C LIETbIO
MIPOBEPKU U OIICHKU 3HAHWUW U YMEHUU CTYJIEHTOB. 3aJaHusi KOHTPOJIBHOW pabOThI TOJKHBEI OBITH
BBITIOJTHEHBI aKKYPaTHO, TIOCIIE0BATEIbHO, 000CHOBAHNE PEIICHUS i OTBET 00s13aTEIbHBI B KaXKI0OM
3amaHuu. [Ipy BBIMOTHEHWH KOHTPOJBHBIX PabOT HE JOIMYCKAETCs HCIONIb30BaHHE MOOWMIBHBIX
YCTPOMCTB U raJ)KETOB.

[Ipy noOATrOTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYACHT JOHKEH MOBTOPHO H3Y4YUTh
KOHCIEKTHI JIEKIIUI U PEKOMEHJOBAHHYIO OCHOBHYIO U JAOMOJHUTENIBbHYIO JINTEPATYPY, IPOCMOTPEThH



peuicHrud OCHOBHBIX 3ajad4, peL[IéHHBIX CaMOCTOATCIIBHO U Ha IMPAKTUYCCKUX 3aHATHAX, a TAKIKC
COCTaBUTh IMTMCbMCHHBIC OTBETHI Ha BCE€ BOIIPOCHI, BEIHCCCHHBIC HA 3a4ErT.

7. OueHo4YHbIE CPpeaCTBA

7.1. IlaciopT OLIEHOYHBIX CPEJICTB

Koa xoHTpo/IMpyemMoil KOMIIleTeH UM HaumeHoBaHue
Cemectp
(M1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
1 [IK-4.1, I1K-4.2, [IK-4.3, [IpakTuueckoe 3ananue
MK-7.1, IK-7.2, [IK-7.3 P A
1 [1K-4.1, T1K-4.2, TIK-4.3, TectupoBanue on-line (mpomexxyTodHbie
I1K-7.1, IIK-7.2, TIK-7.3 TecThl 1-8)
1 [1K-4.1, 11K-4.2, [1K-4.3, TectupoBanue on-line (uToroBeIii TecT)
I1K-7.1, TIK-7.2, IIK-7.3
1 [1K-4.1, T1IK-4.2, [1K-4.3, Msviere a1eKT 6
MK-7.1, IK-7.2, [IK-7.3 i PORHOIO yaebiKa
1 1_FIIII<{T47111,1;ITII<<-i22: E[[If(_j‘%%’ Bompocs! k sx3ameny NeNe 1-90

7.2. TunoBblie 3alaHUA WIN UHBIC MaTE€pHaJIbl, H606XOHI/IMble AJIA TEKYIIET0 KOHTPOJIsA

7.2.1. IlpakTHYecKOe 3aJaAHUE

(HaumeHoBaHUE OYEHOUHO20 CPedCmBa)

Tunosbie NpuMepsbl 3a]aHUI
Howmep BapuanTa 3a1auun onpenensieTcs: ¢ MOMOIIbI0 TaOJIUIIBI TIO TIEpBOM OyKBE PaMUINH CTYICHTA.
Tabnuua. Beibop Homepa BapuaHTa

Byksa A b B r 01 | EEE | K3 ]| U K 7
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 09 | 10 PU | CUI | UL | V | @3 | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

3agaua 1. /loka3zaTh COBMECTHOCTb CUCTEMBI U PELIUTH €€ TpeMsl crioco0aMu: 1o popmynam
Kpamepa, metonom ["aycca u cpeacTBaMu MaTpUYHOTO MCUUCIICHHUS.

Howmep . . Howmep Cucrema TMHENHBIX
Bap. Cuctema TMHEHHBIX ypaBHEHUN Bap. ypaBHCHHi
4, + 2X, — X +x, = -12 X, — X, —4%; +9X, =22,
1 X, + 7%, — 5x,+2x, = -9, 11 X, +2X, —4X, =3,
-2X, + 5X, — 6x,+3x, = -8 2%, —3X, + X, +5%, = 3.
4 - 3%, + 2, - X, = 2 X, + X, —6X; —4x, =6,
2 X, — 2x, + 3x, — 4x, = -2 12 2X, +3X, +9X; +5X, =6,
2% + X - 4% + Ix, = 6 3x, +4X, +3%, — 2%, =12.




Howmep . . Howmep CucreMa TUHENHBIX
Bap. Cucrema JJMHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/Iﬁ
X, — 2X, + X, +2 X, = 1, — X —9X, —4x;, =8,
3 X, — 2%, + X3 — 2X, = =3 13 2X, + X, +3X%; + X, =6,
X o= 2% + X o+ 6x, = 5 3X, +5X, +2X, +2X, = 4.
X, — 2X, + X, - X, = 1, X, + X, +3X%, —2X, =1,
4 X, + 2X, = X3 + X, = 3, 14 2X, +2X, +4X, — X, =2,
X, — 6x, + 3 - 3, = -L 4%, +4x, +10x, —5x, =4.
X, o+ X, - X o+ 2x, = 3 X, —2X, + X, =3,
5 X + X - X - 2X, = -1 15 3X, — X, —2X%; =1,
X + X, - X + 6x, = T 2X, + X, — 2%, — X, = 4.
2X, + X, — X, = 2 X, + 77X, —2X; +3X, =3,
6 2X, X, + X, = 2 16 3X, +5X, + X, —2X, =5,
2X, + X, X = 4 — 2%, +5X, —5X; + X, =—4.
8x, 6X, 4x, + 2x, = 186, = 2%, + X, =3%X; + X, =4,
7 8X, 6X, 4x, - 2x, = 8, 17 4%, +7X, —2X, — 2X, = -6,
12x, - 9x, 6x, + x, = 20. 2%, +8x, —5x; — X, = -10.
2X, + X, + X, = 5 X, —2X, +4X; +3X, =9,
8 2X, + X, — X, = 3 18 2X, +3X, + Xy +2X, =4,
4x, - 2X, + X, + 3x, = 7. 4%, — X, +5%; + X, =6.
2x, - X, X, + X, = 3 X, + X, +2X; +2X, = -1,
9 2%, — X, 2%, - X, = 2 19 2X; — X, +2%X; — X, =4,
6x, — 3x, + 4x, — 3, = -L AX, + X, +6X, +5X, = 6.
X, — 2%, + X, + X, = 1 2X, + X, +3%X; + X, =11,
10 X, — 2%, + X, — X, = -1 20 2X +3X, + X, — X, =1,
X, — 2X, + X, + 5x, = 5 3%, +2X, + X5 + 2X, =5.

33}18‘18 2. HccnegoBaTth U HalTH 06mee peHICHUC CUCTCMBbI JIMHENHBIX OIHOPOJHBIX

YPaBHEHUM.
Howmep . . Howmep . .
CucreMa THHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
3x, + 3%, +5x, —2x%, =0, X, — X, —4X, +9x, =0,
1 2X, + 2x, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, + 2X, + 4%, — X, =0. 2X, —3X, + X; +5X, =0.
X, —3X, +7X, +17x, =0, X, —3X, —4X%; + X, =0,
2 8%, —6X, — X, —5x, =0, 12 5% —8x, —2X; + X, =0,
4x, —2X, +3X, + 7x, =0. —2X, — X, —10x; =5x, =0.




Howmep . . Howmep N N
CucreMa THHEHHBIX YpaBHCHUU CucreMa TUHEHHBIX YpaBHCHUU
Bap. Bap.
X, +4x, —3x, + 6Xx, =0, 7%, +5%X, =3%; + X, =0,
3 2X, +5X, + X, — 2%, =0, 13 3X, +2X, —3X; +2X, =0,
X, + 7%, —10x, + 20x, =0. X, + X, +3X; —3X, =0.
2%, — X, +3X, = 71X, =0, 2%, +2X, +8X%, —3X, =0,
4 6x, —3X, + X, —4X, =0, 14 3%, +3X, + 5%, — 2%, =0,
4x, —2X, +14x, —31x, =0. 2X, +2X, + 4%, — X, =0.
2%, +5X, + X, +3X, =0, X, + X, —3%X; +2X, =0,
5 4%, +6X, + 3%, +5x%, =0, 15 2%, —3X, + X3 — X, =0,
4x, +14X, + X; +7X, =0. 4X, — X, —5X; +3%, =0.
3X, +2X, +2X; +2X, =0, X, +3X, —X; +2X, =0,
6 2%, +3X, + 2%, + 5%, =0, 16 2X, +5X, —8%; —5X%, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%X; + X, =0.
9x, —3x, + 5%, + 6%, =0, 3%, —2X, —=5X; +4x, =0,
7 6%, —2X, + 3%, + X, =0, 17 6X, —4X, +4X, +3%, =0,
9x, + X, + 4x, —5x, =0. 9x, —6X, +3X; + 2%, =0.
2X, + X, + 7%, + 3%, =0, 5X, —5X, +10x%, — %, =0,
8 A%, + 2X, + 3%, + 2X, =0, 18 SX + X, + 7%, +X, =0,
4%, + 2X, + X; + 2%, =0. X, +7X, +4X;, +3%, =0.
3X, + 2X, +5X; +4x, =0, 7%, +5X%, +3%; +6x, =0,
9 2X, +3X, +6X, +8x, =0, 19 2X, — X, — X3 +4x, =0,
X, —6X, —9x, —20x, =0. X, +8X, +6Xx, —6X%, =0.
3X, — 2X, + X, —4X, =0, 4%, — X, + X, + X, =0,
10 2%, —3X, —2X; + X, =0, 20 3X, + 2%, —2X; + X, =0,
4%, — X, + 4%, —9x, =0. 9x, +6X, +X; +3%, =0.

1 21 -1 1 0 0 1 -21 400
20 A= (O 1 19),E=|0 1 0), A;=(0 1 —19) .
0 O 1 0 0 1 0 o0 1

3apaua 3. /Ina nannoit pynkuunt Haitaure CIH® u CKH® nyrem ncnosiabp3oBaHus
PaBHOCHIIBHBIX MPE0Opa30BaHUN U TaOIUI] HICTUHHOCTH.

Howmep Howmep
Bap. dbopmyna T Bap. dbopmyna T
1 xv(yAz) 11 (avc)a(avbvc)
2 Xozoy—oXx 12 (avc)n(bvc)
3 x->y--x) 13 (xvy)a(xvyvz)
4 (xny)v(ynaz) 14 (Xnynz)v(Xnynz)
5 (and)v(bve) 15 XDy ->X-oy-o7I-2z




6 X-oy->(z-oX%X)-> (F-2) 16 ((xAy)vz)a(xvz)

7 (anb)v(cad) 17 (XAyAz)v(XAyAz)v(XAy)
8 (kvz)a(yvz) 18 z = (Xvy)

9 (xV?—>xAz)—>(x—>f)Vy/\Z 19 XvVyvz

10 (ab > bc) > ((a>b)>(c—>b)) |20 ((xvy)a(xvz))vy

3anaua 4. Haiitu: a) HOJ] 1 HOK uucen a u b; 6) nuneitnoe npenacrasinenue HOJl uncen a
u b, ucnonp3ys pacuMpeHHbIi anroput™ EBkimna.

Howmep

1 2 3 4 5 6 7 8 9 10
Bap.
qH:HO 57824 | 48906 | 45214 | 36806 | 52731 | 29925 | 23850 | 47850 | 47889 | 31416
qHISHO 2151 | 3563 | 2768 | 7521 6327 | 4950 1635 | 4335 1683 | 3927
H;’a“;ep 11 12 13 14 15 16 17 18 19 20
qH:HO 43316 | 36201 | 37389 | 26928 | 31206 | 37506 | 27138 | 40755 | 36516 | 33994
qHISHO 2872 | 7419 | 2760 | 5412 1586 2478 6874 | 3963 3651 | 3632
3amaua 5. Haittu HOJI u HOK mHorouieHoB.
Howmep
Bap. f(x) g(x)
1 fxX) =x*+4x3+8x*+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 — 6x*> —7x — 10 gx) =x*—2x3—-2x*+8
6 f(x) = x* —2x3 — 11x% — 16x — 20 gx)=x*+3x3+x*+x—-6
7 fx) =x*+4x3+3x2—-2x—6 gx) =x*—4x+3
8 fx)=x*+x3—3x2—-7x—4 gx)=x3+2x2+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 — x2 — 10x — 24 g(x) = x* + 4x3 — 2x%2 — 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 — 6x%2 —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*+x3 —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 g(x)=x3+3x*+x+3
18 fX)=x*+x3+x>+3x+2 gx) =x3+2x*+2x+1
19 f(x) =x*+3x3+2x%2+ 4 gx)=x*+x+2
20 f(x) =x*+2x3 +2x% + 2x + 2 g(x) = x3 + 3x?




KpaTKOC ONMUCAHUEC U PEIVIAMEHT BBIIIOJTHCHUA

3amanus,

IIPOBEPSEMBIE BPYYHYIO BBINOJHSAIOTCS CTYJEHTaMH CaMOCTOSITEIBHO BO

BHEAYIUTOPHOE BpPEMSI, IPH 3TOM HEOOXOANMO MPUBOIUTH B OJIAHKE OTBETOB MOJPOOHBIC PEIICHUS
Ka)I([[OfI 3ala4yu CO BCCMHU IPOMCKYTOUYHBIMU BBIYHUCICHUSIMU. Pemenns 3aaa4 MOryT OBITD
BBIIIOJIHEHBI OT PYKH B TETPAAAX B KJIETKY WJIM HaOpaHbI C IMOMOIIBIO penaktopa ¢opmyn. Bee
rpadMKu JOJDKHBI OBITH IOCTPOCHBI B CUCTEME KOOPAMHAT C coOMoAeHneM Mmacmraba. B ciydae
PYKOIIMCHOTO BapHaHTa, MIPUCHIIACTCS Ha MMPOBEPKY (HOTO BHIMOJTHEHHOTO 3a/1aHHS.

Kpurtepuu ouenku
[TpakTHueckue 3a1aHusl COCTOST U3 5 3ajaHUi, KaXKJ0€e olleHnBaeTcs Ha 11 OamioB

11 GanioB BBICTABISAETCS CTYACHTY, €CIIH IIPOCIEKUBAETCA YETKOE YCBOEHUE CTYJIECHTOM MaTepuaia
MOJTyJIsl; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HA BCE IMOCTABIEHHbIE BONPOCHI B 00bEMe OT 80 % u BblILIE.

9 Gaya BBICTABISETCS CTYICHTY, €CIH 33/IaHHUE BBIMOIHEHO B 00BEMeE OT 60 % 1m0 79 %
8 GaJ BeICTABISETCS CTYACHTY, €CIIH 33JlaHKe BBITIOTHEHO B 00bEMe oT 40 % 10 59 %
5 0ajuta BBICTABIIACTCS CTYACHTY, €CJIH 3aJjaHue BbIoJIHeHA B 00bEMe oT 20 % 110 39 %
0 GayyIOB BBICTABIISIETCS CTY/ICHTY, €CIIH 3a/1aHue BBIMOIHEHO B 00bEMe MeHee 19 %.

7.2.2. UTOroBoe TeCTUPOBAHUE

(HaumeHoB8aHUE OYEHOUHO20 CPpedCmBa)

Tunosble BOIIPOCHI U3 0aHKa TeCTOBBLIX 3ananm71 AJIst MPOMEKYTOYHOI0O U UTOTOBOIO

TeCTUPOBAHUS
1
1. Berunciaute onpenenurenb .
P 6 10
Ortser:
2 3 4
2. BbIYHUCIIATH ONPEICIHUTENb |4 5 -
371
Ortger:
1 0 2 -3
4 2 1
3. Beruucauts onpenenurens
5 2 3
6 0 3
Ortser:
5 1 0 1
4. Haiigure cymmy MaTpunl ,_ o _q|H p_ 3
3 6 4
1 2 3 4 5
-1 2 0 3 1 1 2 1
cC=|-1 4 P=|-1 -1 T=|-1 M=|-1 2 K=|-1
3 -1 6 5 9 _3 1 9




1 21
5. lanamarpuna A=|2 6 2|. Tornamarpuna C=A— A" papHa...
5 4 1
1 2 3 4
00 -4 1 0 0 0 0 0 4
0o 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 0 4 2
1 01
6. Jana matpuna A=|0 2 0|. Torma marpuna A? wumeer Bul. ..
1 30
1 2 3 4
2 3 1 2 0 1 1.0 1 1.0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
7. JlaHBI MaTpPHIIBI A:(z 3 1}, = , C :(1 ZJ. Torga cyiiecTByeT MpOU3BEICHUE
1 41 59
MAaTpHIL. ..
1 2 3 4
C-A-B B-A-C C-B-4 A-C-B

8. Panr MaTpuia paBeH equHuIpl. Toraa MaTpuiia MOKET UMETh BH/L..

1 2 3 4
1 2 4 1 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 7 8 9
3x+1 2
9. Panr matpuisl 4 = 1 paBeH BYM, €CIIM 3HaYEHHE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0O O
10. Haiinure panr MaTpuiisl a<lo 2 4 1
00 3
00 0 1

OTtBerT:




2cosx 1
11 . s marpunbl 4 = 0 sin HE CYyIIECTBYeT OOpaTHOM, €ClIi X PABHO ...
X

1 2 3 4

T T T T

2 4 3 6

12. Jlna matpuiisl A cyniectByet oOpaTHasi, €CJIM OHA PaBHA ...
1 2 3 4
1 2 1 1 2 2 12 1 17
31 0 01 1 5 8 9
1 3 0 1 0 0 2 4 2 2 3 6
. (1 2y - (3 S a
13. Ecm A= 3 1) A= 4|1 TO DOMCHAE MATPHIHOTO YpABHEHMS A* O =A wumeer
BHU] ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5
14. EnvHCTBEHHOE pelieHre MeeT 0JJHOPOJIHAsI CUCTEMA JIMHEHHBIX YPaBHEHHUH ...

1 2 3 4
x-3v+z=0, x-3v+z=0, x-=3v+9z=0, x-3y+2z=0,
2x+2yvy+4z=0, 2x+2v+4z=0, 2x+2y-6z2=0, 2x+5v+4z=0,
3x+3v+z=0 3x+3v+6z=0 3x—yv+3z=0 3Jx+3v+6z2=0
15. Haiwmm X+Y+Z,ecnm  X,Y,ZABISIOTCA  PELIEHUSMH  CUCTEMBI  ypaBHEHMM

6X+5y—-2z=-4

3X+4y+2z=1

3x-9y =11
Ortser:

KpaTKOC OIMCaHHue: HpOMC)KYTOLIHLIC TCCThI BBIIIOJIHAIOTCA TMOCJIC HUIYUCHUA KaAXKIAOTO U3

ANEKTPOHHBIX Y4€OHUKOB.

Kpurepuii onenku. Kaxnapiii n3 mpoMexxyroqnoro tecta 2-7 coctout u3 10 3amanuii, n kaxmoe
3aganue onenuBaercs B 0,1 6amn

0,1 6ayn — 3a1aHME BBIMTOJTHEHO BEPHO
0 GayoB 3a/1aHUE BHIMIOJTHEHO HEBEPHO

ITpomesxytounslii Tect 1 u 8 coctout u3 10 3amanmii n kaxxaoe 3aaanue oneHusaercs B 0,2 6anna.




0,2 Gayna — 3a1aHKE BBIIOJIHEHO, BEPHO
0 6as1oB 3a1aHUE BBHIIIOJHEHO HEBEPHO

HTorosoe TectupoBanue, KOTopoe coctout u3 40 3agaHuil U Kaxaoe 3agaHue oueHuBaercs B 0,75
Oamna.
0,75 Gamna — 3a1aHK€e BBITTOJIHEHO, BEPHO

0 6ayI0B 3a/1aHKE BBINOJIHEHO HEBEPHO

7.3. OIIeHO‘leIe cpeacrea AJasd l'[pOMG)KyTO‘lHOﬁ aTrrecralum 110 HMTOoramMm oOCBOCHHUSA
AUCHHUIIIMHBI

7.3.1. Bonnpochl K IPOMEKYyTOYHOM aTTecTalluu

Cemectp 1

=
=]

BOl'lpOCLI K 9K3aMEHY

ManI/II_IBI, OCHOBHBIC ITIOHATHA. Hy.]'IeBaSI W CAMHHUYHAA MaTpula.

CnokeHue, BBIYMUTAaHUE MATPHI], YMHOKEHUE MATPHIIbI HA YUCJIO, OCHOBHBIE CBOMCTBA
oTepaIum.

Onepaum{ IPONU3BCACHU IBYX MAaTpUIl U €€ CBOICTBA.

Onpenenurens. Berunciienue onpeaenuTelis BTOPOro U TPETHET0 MOpsiIKa.

OnpeneneHI/Ie MHUHOpA U anre6pa1/1qec1<0ro JOITIOJIHCHMA 3JICMCHTA MATPUIIBI.

Brruncnenne onpenenuTens n-ro nopsaka no cTpoke win cronony. [pumeps.

Onpenenenne oOpaTHoi MaTpuilbkl. OCHOBHBIC CBOMCTBA. AJITOPUTM BBIYUCIICHUS OOPaTHOM
MaTpUIbI

o ~ |o|a[s|lw]| N [k]|g

OrnpeziesieHne paHTa MaTPUIIbl U CIOCOOBI €T0 BBIUMCIICHUSI.

CurcreMbl TUHEMHBIX aNre0panyecKux ypaBHEHUH, OCHOBHBIE MOHATHs. CoBMeCTHas U
9 |HecoBmecTHas cuctema. OnpeseneHHas U HeomnpeeneHHas cuctema. OJIHOpoHas U
HEOIHOPOAHAsI CHCTEMA.

10 [Metox Kpamepa pemieHust cucteM JUHEHHBIX YpaBHEHUI.

11 |[Meroa l'aycca penienus cucteM JIMHEWHBIX ypaBHEHUI.

12  |MatpuyHbIi METOJ peIICHHs CUCTEM JIMHEHHBIX YPaBHEHHH.

13 |[Teopema Kponekepa-Kanemau. CiaecTBusi TEOpEMBI.

14 luneiinas 3aBUCMMOCTD M JIMHEWHAsI HE3aBUCUMOCTh BEKTOPOB.

15 Omnpenenenne 6a3nca U pa3MepHOCTH BEKTOPHOTO MPOCTpaHCTBA. Martpwuiia nepexoaa K
HOBOMY 0asmucCy.

EBKkin0BO pocTpancTBo. CKalsipHOE MPOoU3BEACHUE U ero cBoiicTBa. Hopma BekTopa B
€BKJIMJOBOM IIPOCTPAHCTBE.

16

17 |Onpenenenus u npuMepbl OPTOHOPMHUPOBAHHOTO U OPTOTOHAJIBLHOTO Oa3uca.

[Tonatue nuHelHoro oneparopa. OnpeneneHue cOOCTBEHHOTO BEKTOPa U COOCTBEHHBIX
3HAYECHMI JIMHEWHOT O oneparopa. XapakTepUCTHYECKOE YPABHEHNE MAaTPUIbI INHEWHOTO
orneparopa. [IpuMep BbIYMCIEHUSI COOCTBEHHBIX 3HAYCHUN U COOCTBEHHBIX BEKTOPOB
ITMHEITHOTO oreparopa.

18

19 [[loHsTHE W MPUMEPHI MPOCTHIX BHICKA3BIBAHUN

20 Jlorndyeckue Ooncpal HaJ BbICKA3bIBAHUSAMU

21 [[Tonsitme dhopmyibl anreOpbl BRICKa3bIBAHUH

22  |CocraiieHre TaOIUI] HCTUHHOCTH JUTS (HOpMyIT

23 Jlorndyeckoe 3HaueHHE COCTAaBHOTO BBICKA3bIBAHUS

24 [Knaccudukamus hopmyn anredpsl BEICKa3bIBAHUN

25 [TaBromorum anreOpsl BhICKa3biBaHW. OCHOBHBIC TABTOJIOTHU




Ne i/

Bomnpocekl Kk 3xk3aMeny

26  [OcHoBHBIE MpaBHJiIa MOJYYEHHS TABTOJIOTHMA

27 |lornueckas paBHOCHIBHOCTH (hopMyJ1. [1oHsITHE paBHOCHIBHOCTH (HOPMYJT

28  [[IpuzHak paBHOCHIBLHOCTH (POPMYIT

29 [PaBHOCHIBHBIE TpeoOpazoBaHust GoOpMyI

30 |PaBHOCHIJIBHOCTH B JIOTUKE U TOXJIECTBA B aredpe

31 [[TonsTtre HOpMaIBHBIX HhOpM

32 |CoBepuieHHbIe HOpMaAJIbHBIE ()OPMBI

33 [IpencraBnenue popmyi anreOpsl BbICKa3blBaHUI COBEPIIEHHBIMU IU3bIOHKTHBHBIMU
HopmansHbIMU (C/IH) hopmamu

34 [IpencraBnenue popmys anreOpsl BEICKa3bIBaHUH COBEPIIEHHBIMUA KOHBbIOHKTHBHBIMU
HopMmasibHbIMU (CKH) dhopmamu

35 JIBa criocoba npuBeieHus1 POPMYIIBI aNTeOphl BEICKA3BIBAHUH K COBEPIIICHHON HOPMAITbHOM
hopme

36 [[TonHsiTHe TOTHYECKOTO CIEICTBUS

37  [[Ipu3HaKW JOTHYECKOTO CIEACTBUS

38 |CnemoBaHue M paBHOCHIBHOCTD (POPMYI

39 [[Ipumosxenue anreOpsl BBICKAa3bIBAHHSI

40 |HeoOxoamMmble M JOCTATOYHBIC YCIOBUS

41 |B3aumMHO 0OpaTHbIE M B3aUMHO ITPOTHBOIOJIOKHBIE TEOPEMBI

42  [TaBTONOTHH JIOTHKH MTPEIUKATOB

43  |[lonHbIE CUCTEMBI HCTHHHOCTHBIX (DYHKIIUH.

44 |DdopMasbHbIe AaKCHOMAaTHYECKUE TEOPUH.

45 |CxeMbl U3 aKCHOM, ITPABUJIO BHIBOJIA.

46 |Teopema JEayKIIHH.

47 |CnenctBue U3 TEOPEMBI JeTyKIIMH, TPUMEDPHI.

48  |BeiBoMBIE (hOPMYITHI ICUUCIICHHSI BRICKA3bIBAHUH.

49 |He nporuBopeurie hopMabHON aKCHOMATHIECKON TCOPUH.

50 [[TosHOTa hopMasbHON aKCMOMATHYECKOW TEOPHH.

51 [3aMkHyTOCTH (pOpMaNIbHOM aKCHOMAaTUYECKON TEOPHUH.

52  |He3aBHCHMOCTH (POPMATBHON aKCUOMATHICCKOUM TCOPHUH.

53 [[loHsiTHe MHTEpHIpeTaLUH.

54 [3nauenue Ghopmysbl B JTaHHOW WHTEPIPETAIIH.

55  |TokaecTBEHHO UCTHHHBIE NPEANKATHI.

56  [ToxaecTBEHHO JIOKHbIE TPEIUKATHI.

57 |[Ipumeps! 001e3HAYNMBIX GOPMYJT JIOTUKH MPEAUKATOB.

58  [[Iprmepsl BHITOJHUMBIX B Pa3HBIX HHTEPNPETALUAX (OPMYIT JIOTUKH NPEIUKATOB.

59  [Teopuu nmepBoro nopsaka.

60 |Mogenb, TpaBWIIO BBIBOJIA B JIOTHKE MTPEIUKATOB.

61 [Mcuncnenue npeaukaToB MepBOro nopsijaka, reopemsl ['enens .

62 [MHTYyWTHBHOE MOHSATHE AITOPUTMA M HEOOXOAMMOCTb €r0 YTOUHEHHUSI.

63 [[TonsiTme YacTHYHO-PEKYPCUBHOW (DYHKITHH.

64 |Onepanus Cyneprno3UIHH.

65 [Omneparusi npUMUTHBHOM PEKYpCHH.

66 |Onepanus MUHUMHU3AIINN.

67 [[TonsTue nekapTOBOro MpoM3BeeHUS ABYX MHOXECTB. [Ipumepsl.

68 [TonaTue anrebpandeckoil onepanuu. Y HapHble, OMHAapHbIE, TepHApHBIE, N-apHbIE ONEPALIUH.
[Tpumepsl. Tabmmia Komm.

69 [Ompenenenue rpynmsl. [Tpumepsr.




Ne i/ Bomnpocekl Kk 3xk3aMeny
70 [[Ipocreiimme caeacTBHsI U3 AaKCHOM TPYIIIIBL.
71  [[Tonyrpynmel. [Tpumepsi.
72  |OnpeneneHue moaArpymbl, IPUMEPHI.
73  |TpuBHManbHBIC U HETPUBUAIBHBIC TOATPYNIEL. [IpU3HAK MOATPYIITIHL.
74  [Teopema o moarpymnmnax aJjJIMTABHON TPYIIIBI IEJIBIX YHCEI.
75 |[Ompenenenne NUKIMYECKON TPYIIIBI, TIPUMEPBI.
76  |Onpenenenue konbia. [Ipumepsr. [IpocTeiimme cBoiicTBa KObIIA.
77 |Onpenenenue nonkosbua. [Tpumepsl.
78  |CpaBHenus. ClIOKEHUE M YMHOKEHHE IO MOAYIIIO M.
79  [Komipo xmaccoB BBIUETOB.
80 [Ompenenenue nmoss. [Ipocreiimue caencTsust u3 akcuom nodsi. [Tpumepsr.
81 [Uumcnosble komiba. [Ipumepsr.
82 [Uucnoseie mons. [Ipumepsl.
83 [Umcnoseie rpymnmel. [lpumepsr.
84  |OcHoBHbIe anreOpanyeckue CTPYKTypbl. byneBsl anre6pol
85 |byneBsl pyHKIMH. CocTaBiIeHUE TaOJIHUIl UCTHHHOCTH (DYHKITHIA
86 [D;memeHTHI TeOpHH JETUMOCTH B KOJIBIIE IENBIX yKcen. JleTieHne ¢ 0CTaTkoM
87 [HambGonprmmit oOmmit nenurens. OnpenencHue U MpuMephbl.
88 [Hammenspmee obmiee kpatHoe. OnpeaencHne U MPUMEpPHI.
89 [[Ipocteie uncna. Pa3noxeHne Ha MPOCThIC MHOKUTEIH
90 [Anroputrm EBkimaa
7.3.2. Kputepuu 1 HOpMbI OLleHKH
dopma
Cemectp NMPOBCICHMUN Kputepuu u HOpMBI OLIEHKHU
MPOMEKYTOUHOI
aTTecTaluu
Crynent Habpain 85 u 6onee
«OTJIIMYHO» 0aJlIOB 3a BCE YUeOHbBIE
MEPOIPUSITHSI
Crynent Habpan ot 70 mo 84
Dxsamen (110 «XOPOIIIO» 0aJIOB 3a BCE YUeOHBIC
1 HaKOIIUTEIILHOMY MCpOTIpATHA
peitTHHTY) Crynent Habpan ot 55 1o 69

«yIIOBJIETBOPUTENIHHO» | OaisioB 3a Bce yueOHbIE
MEpONPHUITHUS

Crynent Habpan menee 55
«HEYJOBJICTBOPUTEIHLHO» | OAJIJIOB 3a BCe yUeOHBIE
MEPOTIPUATHS




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, yueOHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC

1 | Marpocos, B. JL. MaremaTHnueckas Joruka : yueouuk / B. JI. VYuebHuk 2020 9BbC
Martpocos, M. C. Mup3oeB. — Mockga : «JIanb»
[Tpomerteii, 2020. — 228 c. — ISBN 978-5-
907244-03-0. — TekcT : 37eKTPOHHBIH //
JIaHb : 3NEKTPOHHO-OMOIMOTEUHAS CUCTEMA.
— URL: https://e.lanbook.com/book/165998
(mara oopamenus: 05.05.2024). — Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.

2 | ITapmenkosa, 0. A. OCHOBBI MaTEMaTHYECKOI JIOTHKH : yueOHOe VYuyebHoe nocobue 2023 3BC
nocobue / 0. A. ITapmenkosa, H. T. «JIanby»
Kynun, A. C. Anekceenko. — Mocksa :
PTY MUPDA, 2023. — 27 ¢c. — ISBN 978-
5-7339-1770-2. — TeKcCT : 3NeKTPOHHBIH //
JlaHb : 2IEKTPOHHO-OMOMMOTEUHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/368666
(mata obpamenus: 05.05.2024). — Pexum
JOCTyNa: JUIsl aBTOPHU3. MOJIb30BaTeEeH.

3 | Jlrogkosckuid, C. B. OCHOBBI MaTEeMaTHYECKOH JIOTUKH : yaeOHOE Y4eOHOe mocodue 2023 3BC
mocobue / C. B. JIronkosckuii, P. 1. «JTaub»

Hzepxunckuii, C. A. Bonomyk. —
Mocksa : PTY MUPDA, 2023. — 63 ¢c. —
ISBN 978-5-7339-1859-4. — TekcrT :
3JIEKTPOHHBIH // JIaHb : 3IeKTpOHHO-
oubnmoteunas cucrtema. — URL:
https://e.lanbook.com/book/382439 (nara




n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yuyeOHUK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaunmenoBanne 96C

obpamenus: 05.05.2024). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BATEIICH.
CxkonupoBatb B Oydep

8.2. JlonosinuTeIbHAS JIUTEPATypa

Tun (yueOHuk, yueoHoe

KoaunuecTBo B

Neo nocodue, yuedHo- I'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3aryiaBue (3aroJioBoK)
n/n MeToaHYecKoe mocooue, H3JaHus oudamnorexe /
NPAaKTHKYM, Jp.) HaunmenoBanue IbC
1 | Tposikoma, I'. A. MaremaTHueckas JIOTHKa : yueOHOoe VYuebHoe nocobue 2018 9BbC
nocobue / I'. A. Tposikosa, A. C. Monry1. «Jlauby
— Kbbin : Tysl'Y, 2018. — 101 c. —
Texct : anexkTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubnunoreunas cucrema. — URL:
https://e.lanbook.com/book/156191 (nata
oOpamenus: 05.05.2024). — Pexxum
JIOCTYTIA: /1715l aBTOPU3. TOJIb30BATENEH.
2 | 3r03bK0B, B. M. BBeneHue B MaTEMAaTUUYECKYIO JIOTHUKY : VYuebHoe nocobue 2022 9BbC
yueOHoe mocooue / B. M. 31036Kk0B. — 2-¢ «JlaHb)

u31., uctp. — Cankr-IlerepOypr : Jlans,
2022. — 268 c. — ISBN 978-5-8114-3053-
6. — TekcT : anekTpoHHbIH // JIaHb :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTeEMA. —
URL.: https://e.lanbook.com/book/213008
(mata obpamenus: 05.05.2024). — Pexum
JIOCTYTIA: JI7Isl aBTOPU3. TIOJIb30BATENEH.




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

—OCHOBBI BbICIIICH U IMcKkpeTHOM MateMatuku // [Ily6osuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapaayn, 2014. Tom Yacts 1 JIuneitnas anrebpa, aHaTuTHYECKast TEOMETPHSI, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AONOIHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX MEPEMEHHBIX, (YHKIINU KOMILJIEKCHOTO IepeMEHHOTr0, T dhepeHnanbHble YpaBHEHUS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

PexkBu3uTHI 10rOoBOpa

1‘1\;“1_)1 HaumenoBanue I1O (mara, HOMep, CPOK
AeicTBUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUSA — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018,

CPOK JeiCTBHS — OECCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL KOHTPakT Ne 690 ot 19.05.2015,

AcademicEdition

Office Stdandard 2016 Russian OLP NL
AcademicEdition

Office Stdandard 2016 Russian OLP NL
AcademicEdition

CPOK JeHCTBHS — OECCPOUHO

noroBop Ne 757 ot 04.07.2018, cpok
necTBus — 6eccpoyHO

KoHTpakT Ne 727 ot 20.07.2016, cpok
JefcTBUS — 6eCCPOUHO

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpoLecca MO0 JUCHUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

VYuebHast  ayauTopuss UL KypCOBOTO
IPOEKTUPOBAHUS  (BBIMOJIHEHUSI  KYpCOBBIX
pabot). YuebHast ayauTOpHs AJIsl IPOBEIACHUS
IPYIIOBBIX " VMHIMBUAYAJIBHBIX

Ne Ap. 00bEKTOB /151 IPOBEICHUsI
N IlepeyeHb OCHOBHOI0 00OPY10BAHUSA
n/n | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NOMEIECHUH /151 CAMOCTOATEIbHOM
padoThl o0yyarommxcst (Homep ayAMTOPUM)
Aynuropus BeOKOH(pEPEHIIUH. DKpaH TEJIEBU3UOHHBIN, IUPMBI,
VYyeOHast ayaAuTOpHs 1J1 MPOBEACHUS 3aHATUH | TPOKEKTOP Ha LITATUBE. CTOII
JIEKIIMOHHOTO TUMA. YueOHas ayAuTOpus JUIsl | TPETo1aBaTeIbCKUH, CTYJIbA
1 | mposeseHus 3aHATHH CEMHHAPCKOTO THIIA. | MPEToAaBaTeIbCKUE. Tpancnapant-

NEpCTAKKaA, CHUCTEMHBIH OJIOK.



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=24259885
http://elibrary.ru/

n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0UHETOB, J1a00paToOpuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KOHCY/IbTAllMii  YueOHas ayauTopus Ui
IPOBEJCHUS 3aHATHI TEKYIIEr0 KOHTPOJIS U
npomexyrounoit arrectanuu. (YJIK-807).

[TomereHre AIsl CaMOCTOSITENIBHOW PabOThI
cryaentos (C-401).

CToJIB1 yYEHUYECKHUE, CTYIbSI YYCHUUECKUE,
I1K ¢ BbIx0g0M B ceTb MHTEpHET
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