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

b1.0.18

(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 nabopa: 2022
O6mas Tpynoemkocts: 5 3E

Pacnpeue.ﬂeﬂue aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 2

dopmMa KOHTPOJIA | DK3aMEH Hroro
Buj zansaruii
Jlexuun 4 4
JlaGopartopHbie
[TpakTuyeckue 6 6
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 10,35 10,35
CamocTosiTenbHas paboTa 161 161
KoHTposb 8,65 8,65
Hroro 180 180

(
AOKYMEHT MOAMUCAH

SNEKTPOHHOWM NMOANUCHLIO

Ceptudukat: 017C2CE1004DAFE6D8A4A7FI36343E46780
Bnapgeneu: YTeeBa Po3a AzepbaeBHa
OevictBuTtener: ¢ 14.11.2022 o 14.11.2023




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

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

[IpenomaBarenb, MarucTp neaarorudeckoro oopasonanus, Kypesnosa E.A.

(OondrcHocms, yueroe 3eanue, cmenenv, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensenrt

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

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

Cpok aeiicTBusi padoueii mporpaMMbl THCHHILTHHBI 10 «31» 08. 2027r.

COI''TACOBAHO

3asenviommii kadeapoit  "llpukinagHasg Marematuka v naHGopmMaruka "

« _» 20 O.M. I'yinna
(noonucy) (U.0. amunus)

YTBEPXIEHO

Ha 3acemanuu kadenps! "Bricias MmaTemMaTuka 1 MaTeMaTH4eckoe oopasoBaHue”

(mporokon 3acenanust Ne 2 ot «12» centsopst 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS MUCHUILIUHBI — OBJIAJICHHE COBPEMEHHBIM alllapaToM MaTeMaTU4YeCKOU
JIOTUKU, anreOpbl U TEOpPUM YMCeN JUIs JabHEHIIero HCIOJIb30BaHUS B  MPO(ecCHOHATBHOM
JEeSTEIIbHOCTH, (DOPMHUPOBAHME MAaTEMATHYECKOTO, JIOTHYECKOTO U AJITOPUTMHUYECKOTO MBIIUICHHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiauHbl B cTpykrype OIIOIT BO
JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!

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

JIMCHMIUIMHBI U TPAKTHKH, JUII KOTOPHIX OCBOCHHE JAHHOM JUCIUIUIMHBI HEOOXOIUMO Kak
Hpeﬂmecmy}omee: «I[I/ICKDGTHEUI MAaTCMATHUKA )48 MATCMATHYCCKAsd KH6€DH€TI/IK3»,
«BplyncauTENbHAs MaTeMaTHKay, «MareMaTHYecKue METOAbl MOJEIMPOBAHHUS IIPOrPAMMHOIO
o0ecIIeYeHus.

3. Iliianupyemble pe3yJibTAThl 00y4eHUs

®opmupyemMbie U HNuagukaropbl
KOHTPOJIMpyeMble AOCTUKEHH S IInanupyemble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust
(K0J1 1 HAMEHOBAHUE) (K01 1 HAMEHOBAHUE)
OIIK-1. Cnocoben OIIK-1.1. 3naer ocHOBHBIE | 3HATH: OCHOBHBIE OHITHS, CBOMCTBA
MIPUMEHSATH MOHSTUS, CBOMCTBA, u GopMyITbI MaTEeMaTHIECKOU
€CTECTBEHHOHAY4YHbIE U (bopMyJIbl MATEMAaTUYECKON | JIOTHUKHU, AJIreOpbl U TEOPUH YUCEIL,
OO0IIenHXEHEPHbIE JIOTUKHU, aNreOphl ¥ TEOPUH | HEOOXOAMMBIE JIJISl pelIeHHs 3a1a4, B
3HAHUS, METOIbI yucel TOM 4ucIe, B Oyayien
MaTeMaTu4ecKoro npodeccuoHaIbHOMN e TeTbHOCTH
aHaiu3a u YMeTh NPUMEHSITh OCHOBHBIE
MOJEIIUPOBAHUS, MOHSITUS, CBOICTBA, (POPMYIIBI
TEOPETUYECKOTO U MaTeMaTU4eCKOU JIOTUKH, alreOphl U
AKCIEPUMEHTAIBHOTO TEOPHH YKCEJ IPHU PEHICHUH 3a]1a4.
UCCIIETOBaHMSI B Bramers HaBBIKAMH HCTIOIB30BaHUS
npodeccnoHanbHOM OCHOBHBIX IIOHSATHM, CBOMCTB,
JEATEIHOCTH (dbopMys1 MaTeMaTHYECKOH JIOTHKH,
anreOpbl U TEOPUU YKCEN B PEIICHUN
3a/1a4, B TOM 4ucie B Oyaymieit
npoecCHOHATbHON IeATEIbHOCTH.
OIIK-1.2 Ymeer 3HaTh: OCHOBHBIE IIPaBUJIa,
MIPUMEHSATH METO/IbI AITOPUTMBI, METO/IbI
MaTeMaTH4eCKOH JIOTUKH, MaTeMaTHYeCKOM JIOTUKH, aareopbl U
anreOpbl U TEOPUU YUCET TEOPHUU YKCeN, HEOOXOIUMBIE IS
JUTsl 000CHOBaHUS pelieHus 3a/1a4, B TOM 4ucie, B
MPUHSATHUS PELICHUN B Oyny1ei npodeccuoHanbHON
poQeCCHOHATBHON NeSATeTbHOCTH
JESATEIBHOCTH YMeTb NPUMEHSITh OCHOBHBIE
MpaBUJIa, AITOPUTMBI, METOIbI
MaTeMaTHYeCKOH JIOTHKH, aareOphl u
TEOpHUU YHCes, HeOOXOIUMBIE IS
peuieHus 3aj1ay, B TOM YUCJE, B




dopmupyeMbie U
KOHTPOJINpYyeMble
KOMIETeHIHH
(K01 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIN i
(K01 1 HAMMEHOBAHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

Oynyiiei mpodeccuoHaTbHOM
JESTEIILHOCTH.

BriazeTp HaBBIKAMU HCIOJIB30BAHHS
OCHOBHBIX ITPpaBUJI, AJITOPUTMOB,
METO/IOB MaTeMaTHYECKO! JIOTHKH,
anreOpbl ¥ TCOPUU YUCEN B PELICHUH
3aj1a4, B TOM 4uClie B Oyaymei
poheCCHOHATLHON IEATEIIEHOCTH.




4. CTpyKTypa M cojepKaHue IUCHUIINHbI

®opMbl TEKYLIEro

Bun .
Monayab . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
y4eOHoi . Cemectp bannel | UHTEpakTHB, 4.
(pa3znen) PaGoTHI (y4eOHoii paboThI) 4. (HauMeHOBaHMe
OLIEHOYHOI'0 CPeCTBA)
Monyns 1. Jlex 1 [ToHsiTHE MAaTpUILIBI U IEUCTBUS HAZ 2 20 - [Iposepsiemoe 3ananue 1
Martputibl u HuMmu: CrnoxxeHue, BBIMUTaHUE, o teme «MaTpHuiibl 1
OIpeAeIuTENN IIPOU3BEACHNE MATPULL. OTIpEeEIIUTENH.
Onpenenurenu U UX CBONCTBA. CucreMbl TUHEHHBIX
MuHopBI ¥ uX anredpanyeckue ypaBHEHUI». Borpocsl
JIOIIOJIHEHUs. Brluncienue Ne 1-8
ornpeAenuTeNel n-ro nopsaKa
Pa3IoKEHUEM I10 CTPOKE WU 9
CTOJIOITY, C UCIIOJIb30BaHUEM
CBOMCTB.
Cp [TonsiTue 0OpaTHOM MATPHIIBL. 10 -
CriocoObl Hax0Xk/1eHHsI 00paTHOM
MaTpPHUIIBI.
Cp [Tposepsiemoe 3aganue 1 mo Teme 12 -
«Matpuibl ¥ OIIPENETUTENN.
CucreMbl TUHEHHBIX YpaBHEHHI
Monyisb 2 IIp 1 ITonsATHE CHCTEMBI JIMHEMHBIX 2 20 - [Iposepsiemoe 3ananue 2
Cucremsl ypaBHeHuid. CoBMeCTHas 1 o Teme «CUCTEMBI
JIMHENHBIX HECOBMECTHAsl CUCTEMA. JVMHEVHBIX YPaBHEHUN».
ypaBHEHHI OnpeneneHHas U HeolpeielIeHHAs Bomnpocer Ne 9-13
cucrema. Pemenue cucrem
JIMHEWHBIX YPABHEHUN METOJ0M 2
I"aycca.
CP Pemrenne cucreM muHENHBIX 10 -

ypaBHeHu# MeToaoM Kpamepa u
CpelcTBaMH MaTPUYHOTO
HWCUUCIICHHUSI.




CP

HccnenoBanue cucTeM JJUHEHHBIX
ypaBHeHui. Teopema Kponekepa-
Kanemnu

CP

ITpoBepseMoe 3aganue 2 o TeMe
«MatpuLbl ¥ OIIPENETUTEIN.
CucreMbl TMHENHBIX YPaBHEHUI»

10

12

Monayins 3.
BexropHusle
MPOCTPaHCTBA

CP

OCHOBHBIE TOHSTHSI BEKTOPHOMU
anreopsl. bazuc. [lepexoxn ot ogHOTO
6asuca K Ipyromy.

10

Bomnpocsr Ne 14-18

Monyns 4.
Aunrebpa
BBICKa3bIBAHUN

Jlek 2

Bricka3biBanus u onepaiu Haj
Humu: [loHsTHE BBICKa3bIBaAHUS.
OTtpuiianue BbICKa3bIBaHHUS.
Konbronkuus, AU3bIOHKINSA,
UMIUTAKAIS, SKBUBAICHTHOCTD JIBYX
BbICKa3bIBaHUH. [loHsTHE POpMYIBI
anreOppl BHICKAa3bIBAHUH.
Jlormueckoe 3Ha4YEHHE COCTABHOIO
BBICKA3bIBAHUSI.

CocraBnenue TabIUI] HCTUHHOCTH
st popmyit. Kimaccudukarus
¢dbopmyn. TaBTonoruu anreOpsl
BBICKa3bIBaHUI

CP

HopmanesHnbie popmsl 1715 popmyt
anreOpsl Bhicka3piBaHUM: [oHsTHE
HOopMalbHBIX (popM. CoBepIieHHbIE
HOpMaJbHbIE (POPMBI.
IIpencraBnenue popmy anreOpsl
BBICKa3bIBaHUI COBEPIICHHBIMU
TU3BbIOHKTUBHBIMH HOPMaJIbHBIMU
(COH) dopmamu. IIpencraBnenue
(dopmy1 anredOpsl BbICKa3bIBaHUH
COBEPIICHHBIMH KOHBIOHKTHBHBIMH
HopmansHbIMU (CKH) hopmamu

10

[IpoBepsiemoe 3ananue 3
10 MOJTYJISIM 4-6
«DIEeMEHTBI
MaTeMaTHYECKON
JIOTHKH.

Bompocer NeNe 19-35




Monyns 5. IIp 2 Jlornueckoe uccienoBanue GopMyir: 2 [IpoBepsemoe 3ananue 3
Jlornueckoe IToHsiTE TOTUYECKOTO CJICICTBUSI. 10 MOJTYJISIM 4-6
UCCIIEIOBaHKE [Ipu3Haku JTOrMYECKOro CIEACTBUS. «DJIeMEHTHI
bopmyn CrnenoBanue U paBHOCHIBHOCTD MaTeMaTUYECKOU
anreopsl hopmyi. JIOTUKW.
BbICKa3biBaHuil | CP [Tpunosxenue anredopsl 10 Bomnpocsr NeNe 36-54

BBICKa3bIBaHUH K JIOTHKO-

MaTeMaTH4ecKou npaktuke: IIpsamas

u oOparHas TeopeMbl. HeoOxomumebie

Y JIOCTaTOYHBIC YCIOBHSI.

[IpotuBononoxxHas u oOpaTHas

IIPOTUBOIOJIOKHOM TeopeMbl. 3aKOH

KOHTPAINo3uliuu. Metoabl

JI0Ka3aTeJIbCTBA TEOPEM.
Monyns 6. CP OCHOBHBIE ITOHSITHS, CBI3aHHEIC C 10 20 [IpoBepsiemoe 3ananue 3
Jloruka npeaukaramu: [lonarue npeaukara. o0 MOAYJIsIM 4-6
MpEANKATOB Knaccudukanus npe1ukaros. «ONEeMEHTHI

MHoO)€ecTBa MICTHHHOCTH IIpeAUKara. MaTeMaTU4YeCKON

PaBHOCHIIBHOCTB NTPEANKATOB. JIOTUKU.

Jlornyeckue onepanuy HaJ Bomnpocer NeNe 55-66

npeaukaramu: OTpulianue

npeavkara. KoHbrOHKINS,

JTU3BIOHKIINS, UMIUTHKAIHS,

SKBUBAJICHTHOCTh JIBYX MPEIUKATOB

CP KBanTOpHBIE ONIEpanyy Haj 10

npenukaramu: KBantop obmHocTy u
KBaHTOP cyliecTBoBaHusA. opmyiisl
JoTUKHU nipenukaroB: [lonsTue
(bopMyJIBI IOTUKY TPEAUKATOB.
Knaccudukanus hopmybl JIOTUKT
IpenKaToB. TaBTOIOIUS JIOTUKH
MIPe/INKaTOB.




CP [TpoBepsiemoe 3aganue 3 1o 13

MOAYJISIM 4-6 «DJIeMEHTHI

MaTEMaTHYECKOMN JIOTUKID)
Monyns 7. Ip 3 OcHoBHBIE anTredpandeckue 2 20 [IpoBepsemoe 3ananue 4
OcHoBHbIE CTPYKTYpHL. ['pynibl, KoJblia, moisl. 1o TeMe «OCHOBHBIE
anredpanyeckue | CP Bynessr anredpsl. Byness! pyHKIMM. 10 anreOpanyeckue
CTPYKTYpBHI. CocraBieHre TaOIHIl UCTUHHOCTH 9 CTpYKTYyphbl. bysneBsl
byinessl byHKIni anreOpsI»
anreOpsl CP [IpoBepsiemoe 3aganue 4 1Mo Teme 12 Bompocsr NeNe 67-85

«OCHOBHBIC aNTreOpandecKue

CTPYKTYpHL. byneBsl anreOpoi»
Monyns 8. CP DJIEeMEHTBI TEOPUH JICTIUMOCTH B 10 20 IIpoBepsaemoe 3amanue 5
DeMeHTHI KOJIBIIC IETBIX uncen. Jlenenue ¢ o TeMe «DIIEMEHTBI
Teopuu octraTkoM. Hanbonpuuii o0muii TEOPUU JAETUMOCTH»
JEIIMMOCTH nenurenb. Hanmensiee oomee 9 Bompockr NeNe 86-90

KpaTHoe. PaznoskeHnue Ha npoctele

MHOHTENH. Anroput™ EBknunia

CpP [IpoBepsiemoe 3aganue 5 1o Teme 12

«DJIEMEHTBI TEOPUU JICTUMOCTH))

IMA sk3ameH | MToroBoe TectupoBanue 2 100 Bompocsl k ak3ameny +
bT3
Hroro: 180 100

Cxema pacdeTa UHTOroBOro Oamna: CymMMa 0aJlIoB 3a BCe MIPpOBEPACMBIC 3aJaHUA U HTOTOBBIM TECT, ACJTICHHAs ITOII0JIaM.




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
PEKOMEHIOBAHHYIO JTUTEPATYPY, YUECTh PEKOMEHIAIMU ITPENIOAABATENS IPU BBIIIOJIHEHUH TEKYIIUX
MPOBEPSIEMBIX 3a/IaHUM.

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
TEOPETHUUECKHUX MOJIOKEHUHN U3yuaeMoro Kypca. Eciu CTy/IeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH UX M BBIOpPATh CaMblii pallMOHAIBHBINA. Pelrenne 3ama4 u mMpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM TMOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYUCIICHHUSA OT OCHOBHBIX. HOJ’Iy‘IGHHBIfI OTBCT CJICAYCT MPOBEPATH CHOCO6aMI/I, BBITCKAOIIIUMU U3
cyllecTBa JaHHOM 3amaud. PemieHuwe 3amad onpeaenéHHOro THUMAa HYXHO MPOAOKATh [0
npuoOpeTeHus TBEPABIX HABBIKOB B PEIICHUU.

Bo Bpemst u3ydueHust MOy CTYI€HTbl CAMOCTOSITENILHO BBIIOJIHSIOT MPOBEPSIEMbIE 3aaHUs
0 K&KJIOMY MOJAYJIO U CAAIOT MX HAa IPOBEPKY MPENoAaBaTelio B yKa3aHHbIE CPOKU. ODTHU 3a/1aHusd
JOJI?KHBI 6I>ITB BBIITIOJIHCHBI aKKYpPATHO, MOCICAOBATCIIBHO, O6OCHOBaHI/IC peuicHud MW OTBET
00s3aTeNbHBI B K&KJIOM 3aJIaHUU.

Ha sx3ameHe BBISICHSETCs, MPEXJIE BCEro, OTYETIIMBOE YCBOCHHE BCEX TEOPETHUUYECKUX U
MPAKTUYECKUX BOMPOCOB MPOTpaMMbl U YMEHHUE MPUMEHSTh MOJY4YEHHbIE 3HAHUSA K PELICHUIO
IIPaKTUYECKUX 3a/1a4. [Ipu moaroToBKe K 3K3aMEHY CTYACHT JOJKEH IIOBTOPHO U3YYUTh KOHCIIEKTBI



JIEKIIMM U PEKOMEHIOBAaHHYI0 OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JTUTEPATYPY, IPOCMOTPETH PELICHUS
OCHOBHBIX 3a/ay, PEIIEHHBIX CaMOCTOATEIBHO U Ha IPAaKTHYECKUX 3aHATHUAX, a TaKKe
IIOATOTOBUTBCS K ClIa4Ye TECTA.

7. OueHOYHBIE CPeICTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Koa koHTpomMpyemoi HaumeHoBanue

Cemect
P KOMIIETeHIIUH (WJIM €€ YACTH) OIIEHOYHOT0 CPeJCTBA

[IpoBepsiemoe 3ananue 1 o teme
«Matpuupsl 1 onpenenurenu. Cuctemsl
JIMHEUHBIX YPABHEHUN»

[TpoBepsiemoe 3aanue 2 1o TeMe
«CucTeMbl JINHEWHBIX YPaBHEHUID»

[TpoBepsiemoe 3aanue 3 O TEMe
«DJIEMEHThI MATEMATUYECKOH JIOTHKI)

OIIK-1

[Iposepsiemoe 3ananue 4 o Teme
«OCHOBHBIE aNredpanyecKue CTpyKTyphl.
Bynesbr anredpsi»

[IpoBepsiemoe 3ananue S5 o TemMe
«DJI€MEHTHI TEOPUH JTCITUMOCTH»

Bonpocsl k ak3ameny NeNel-90+b5T3

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:
X]—x2+x3=5
1) mo merony 'aycca; 2) mo popmynam Kpamepa {2x1+xp+x3=6
X +xp+2x3=4

2. BEIIOIHUTE NefCTBUS:

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
0 1 2 -

3. BeraucnuTh onpenenuTh

3 -1 2 3
31 6 1

X]— X2 +2X3—-X4 =1
. . | X —X2+x3-%x4=0
4. PemuTh cucteMy JTMHEHHBIX YpaBHEHH 17727737

X]—X2+5X3—Xq4 =4

X] —X2 +6X3—-%X4 =5



Bapmuanr 2
1. Pemnth cucteMy JTMHEHHBIX YpaBHEHHUH JBYMs ClIOCOOaMMU:

x1—x2-x3=0
1) no metony 'aycca; 2) no popmynam Kpamepa — 19x1 —x2 +4x3 =3
x1+2x2 +3x3 =5
2. BBIIOJIHUTE NEHCTBUA:
1 2 6 1 1 3 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
3. Beruncnuts onpenenuThb 1110
0111
0 011

XL+ X2 +X3+X4 =3
4. PemuTh cucTeMy JTUHEHHBIX YpaBHEHHI XL +2X2 +2X4 =5
XL +3X2 —X3+3Xq4 =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 JUHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/Iﬁ
4x, + 2X, — X +X, = -12, X =X, —4%; +9X, =22,
1 X, + 7%, 5%, +2x, = -9, 11 X, +2X, —4X, =-3,
{ 2%+ 5%, — 6x+3x, = -8 {le —3X, + X, +5X, = -3.
4% - 3, X, — X, = 2 X, + X, —6X; —4X, =6,
2 X - 2X, ¥, — 4x, = -2 12 2%, +3X, +9X; + 5%, =6,
{ 2% + X - 4% + 7x = 6 {3X1 +4X, +3%, — 2X, =12.
X, — 2X, + X, +2 X, = 1, —X —9X, —4x; =-8,
3 X, — 2X, + X, - 2x, = -3, 13 2X, + X, +3%X; + X, =6,
X o= 2% + X5 o+ 6X, = 5 3%, +5X, + 2%, +2x, = 4.
X,% — 2X, + X3 - X, = 1, X + X, +3%X; —2X, =1,
4 X, + 2X, — X + X, = 3 14 2X, +2X, +4X; — X, =2,
X, - 6x, + 3x; - 3, = -L Lxl +4x, +10x, —5x, = 4.
X, X, — X + 2x, = 3 X, —2X, + X, =3,
5 X, X, — X — 2X, = -1 15 3X, — X, —2X%;, =1,
X X, = X% + 6x, = 7 2X, + X, —2X, — 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 — 2% +5X%, —=5%X; + X, = —4.




Howep Cucrema TMHEWHBIX YpaBHEHUN Howmep Crcrema HHHCIEIHHX
Bap. Bap. YpaBHCHHH
8x, 6x, + 4x, + 2x, = 16, — 2% + X, = 3X3 + X, =4,
7 8x, - 6x, + 4x, - 2x, = 8§, 17 4%, +TX, —2Xy — 2X, =6,
12x, - 9x, + 6x, + X, = 20. 2X, +8x, —5x; —x, =-10.
2X, + X, + X, = 5 X, —2X, +4X, +3X, =9,
8 2X, + X, — X, = 3 18 2X, 43X, + X3 +2X, =4,
4x, - 2X, + X, + 3x, = T. 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, =4,
6x, - 3x, ax, - 3%, = -L AX, + X, +6X, +5x, = —6.
X, — 2%, + X, + X, = 1 2% + X, + 3%, + X, =11,
10 X, — 2%, + X, — X, = -1 20 2X +3X, + X3 — X, =1,
X, — 2X, + X, + 5%, = b5 3%, +2X, + X, +2X, =5.
3agmaya 2. VMccrienoBaTh M HaWTH 00IIee pEHICHUE CHUCTEMBbI JIMHEWHBIX OJHOPOIHBIX
YpaBHEHUM.
Howep Cucrema JIMHEHHBIX ypaBHEHUN Honmep Cucrema JIMHENHBIX YPAaBHEHUU
Bap. Bap.
3x, +3x, +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, + X3 + 5%, =0.
X, —3X, +7X, +17X, =0, X, —3X, —4%;+ X%, =0,
2 8x, —6x, — X, —5X, =0, 12 5x, —8x, —2X; + X, =0,
4X, — 2%, +3X, + 7X, =0. — 2%, — X, —10x; —5x, = 0.
X, +4x, —3X, +6x, =0, 7%, +5X%, —=3X%; + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3% +2X, = 3%, + 2%, =0,
X, + 7X, —=10x, + 20X, =0. X, + X, + 3%, —3X, =0.
2X, — X, +3X, = 7X, =0, 2X, + 2X, +8x%, —3x, =0,
4 6x, —3X, + X, —4x, =0, 14 3X, +3X, +5%X; —2X, =0,
4x, —2X, +14x, - 31x, =0. 2X, +2X, +4X, — X, =0.
2%, + 5%, + X, + 3%, =0, X, + X, —=3X; +2X, =0,
5 4x, +6X, + 3%, + 5%, =0, 15 2%, —3X, + X3 —X, =0,
4X, +14X, + X, + 7X, =0. 4x, — X, —=5X; +3x, =0.
3X, +2X, +2X, +2X, =0, X, +3X, — X3 +2X, =0,
6 2X, +3X, + 2X; +5%, =0, 16 2X, +5X, —8%, —5x, =0,
9x, + X, +4x, —=5%, =0. X, +4X, +5%; + X, =0.




Howmep . . Howmep N N
CucreMa JTHHEHHBIX YpaBHCHUU Cucrema TUHEHHBIX YpaBHCHUU
Bap. Bap.
9x, —3X, +5x, +6x, =0, 3%, —2X, =5X; +4x, =0,
7 6x, —2X, +3X; + X, =0, 17 6%, —4X, +4X,+3X, =0,
9X, + X, +4%; —5%, =0. 9x, —6X, +3X, + 2%, =0.
2%, + X, + 7X; +3X, =0, 5X, —5X, +10x, —x, =0,
8 4%, + 2X, +3X, + 2X, =0, 18 SX + X, + 7%+ X, =0,
A%, + 2%, + X; + 2%, =0. X, + 717X, +4%; +3X, =0.
3X, +2X, +5%; + 4%, =0, 7%, +5X, +3X; +6x, =0,
9 2X, + 3X, + 6x, +8x, =0, 19 2% — X, — X3 +4X%, =0,
X, —6X, —9%; —20x%, =0. X, +8X, +6x; —6X, =0.
3X, — 2X, + X; —4x, =0, 4% —X, + X3+ X, =0,
10 2%, —3X, — 2%, + X, =0, 20 3%, +2X, —2X; + X, =0,
4%, — X, + 4%, —9x, =0. 9x, +6X, +X;+3%, =0.

7.2.3. IlpoBepsiemoe 3a1anue 3 10 TeMe «JIeMeHThl MATEeMATHYECKOH JJOTMKI)

Tunossie npuMepsl 3a1aHU

Bapmnanr 1

1. Ha oxnoM 3aBojie paboTaiu Tpu Ipyra: ciecaph, TOKapb U cBapiiuk. Mx damumuu bopucos,
WBanoB u CemeHOB. Y ciecapst HeT HU OpaTheB, Ha cecTep. OH — camblil MilaamMid U3 Apys3eil.
CemeHoB, xeHaThlil Ha cecTpe bopucoBa, crapiie Tokaps. HazoBute damunum ciecaps, Tokaps u
CBapILUKa.

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

3. Haiimute 3HaueHune noruueckoro BeipakeHus (x < 3)&(x < 2) mns ykazaHHBIX 3HAYCHUN
yucnia x.
1.1; 2.2; 3.3; 4.4.

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

(X < 5)V(X < 3)&((X < 2)V(X < 1))

1.1, 2.2; 3.3, 4.4

5. Cnenytonue GopMynnbsl TpeoOpa3ylTe paBHOCHIBHBIM 00pa3oM Tak, 4YTOOBI OHH
COJIEPIKAJTH TOJIBKO JIOTUIECKHE CBS3KH —, A, V:

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

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

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

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

6. Jlokaszarp, 4T0 GOPMYIIBI SBISIOTCS TABTOJIOTHUSIMU

a) (A - B)v(B — A);

0)(A->B)-((B-0—-=A-0)).

7. BeisicHUTE, PaBHOCWIBHBI JIM CIEAYIOIIME TPEIUKAThl, €CIIM WX IOCIEA0BATEIFHO
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 YeTHIpEXyrosibHWKE JHArOHAIM B3aWUMHO MEPICHAMKYISAPHBI, TO 3TOT
YETBIPEXYTOIbHUK — POMO»

Bapmuanr 2

1. B cembe CeMEHOBBIX MATh YEJIOBEK: MYXK, *KEHa, UX ChIH, CECTpa Myka M OTell keHbl. Bee
oHH pabortaror. OIuH — WHXEHEp, IPYroil — OPHCT, TPETUI — CJIecapb, YeTBEPTHI — SKOHOMHCT,
IATBIA — y4uTenb. BoT 4ro emie u3BecTHO 0 HUX. FOpUCT M yuuTenb He KPOBHBIE POJCTBEHHUKH.
Crecaps — xopormii crioprcMeH. OH IOIIEN 110 CTONaM SKOHOMHECTA U UTpaeT B pyTO0II 32 COOpHYIO
3aBoja. MIH)xeHep crapliie KeHbl CBOEro Opara, HO MOJIOXKE, YeM YyUUTeNb. DKOHOMUCT CTaplle, YeM
ciecaps. HazoBute mpodeccun kaxaoro wiena cembu CeMEHOBBIX.

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

4. (Avl)v(BvO0)
3. HaiinuTe 3HaueHUe JJOTMUECKOro BelpaxkeHus (x > 2)&(x > 5) amns ykazaHHBIX 3HaYEHUIH
qucia X:
1.2, 2.3; 3.5, 4.6.
4. JIns Kakoro U3 yKa3aHHbBIX 3HaUeHUI yuciia X UCTHHHO BbICKa3bIBaHUE
(X<10)vX< 8)&(X>1)V(X > 3))
1.4; 2.0; 3.10; 4.1

5. Cnenyromue (opMmynbl MpeoOpa3yidTe paBHOCHIBHBIM 00pa3oM Tak, 4YTOOBI OHU
COJIepKaJIN TOJIBKO JIOTHYECKUE CBSI3KU —, A, V:

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

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

B)(X- V) - ((X-Y) - -X);

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

6. Jloka3aTh, YTO (POPMYIIBI SBISIOTCS TABTOJIOTUSIMHU

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

06) A - (B - (AB)).

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. SIBnsiercst M JaHHOE BHIpakeHUE (POPMYITOH JTOTHKH MTPETUKATOB?
VxP(x)vVyQ(x,y).

10. Mcnionb3ysl NMpHUBEIECHHYI0 OCHOBHYIO TeopeMy, cpopMmyinpoBaTh K Hel oOparHylo,
IPOTHBOIOJIOXKHYI0 U OOpaTHYIO K NPOTHUBOIIOJIOKHOW TEOpeMe, U IMPOBEPUTh MX HCTHHHOCTb.
npUBe/s HEOOXOMMbIE TPUMEPHI.

«Ecmu muddepennpyemas pyHkius 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.

Homep MHOKeCcTBO M
Bap.
1 0 O 1 0 O 1 0 0
1 <A1=<2 1 O),E=<O 1 O),A3=<—2 1 0)}
8 4 1 0 0 1 0 —4 1
1 0 O 1 0 O 1 0 0
2 <A1=(3 1 O),E=<O 1 O),A3=<—3 1 0)}
7 4 1 0 0 1 5 —4 1
1 11 -1 1 0 O 1 —-11 34
3 {A1=<O 1 3>,E=<0 1 0>,A3=<O 1 —3)}
0 0 1 0 0 1 0 0 1
1 0 0 1 0 O 1 0 O
4 {Al = <18 1 O),E = (0 1 O>, Az = (—18 1 0)}
-7 1 1 0 0 1 25 -1 1

1 0 0 100 1 0 0
9 Ai=(2 1 o],E={0 1 0], 4=(-2 1 ol
6 3 1 0 0 1 0 -3 1
10 0 10 0 1 0 0
10 Ar=(4 1 o],E=(0 1 0], 43=(-4 1 0]}
4 0 1 0 0 1 —4 0 1
1 0 0 10 0 1
11 Ar=(22 1 o],E=(0 1 0], A3=|-22
3 -1 1 0 0 1 —25
1 0 0 1 0 1 0
12 A,=(-13 1 0o],E=|0 0], 4;=[ 13 0t
9 2 1 0 1 —35 -2 1
1 10 -5 1 0 1 —10 75
13 A=lo 1 7 ],E=|0 0], =0 1 =7]
0 0 1 0 1 0 o0 1

(=N =] el =)




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 (O 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
PaBHOCUIIBHBIX MPEe0Opa3oBaHUil 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 (Gvy)a(Evyvz)
4 (xny)v(yaz) 14 (Xrynz)v(xXaynz)
5 (and)v(bvi) 15 XDy X-oy-o> 72z
6 x=2y-=>@2Z-2x)-> -2 16 ((xAy)vz)a(ikvz)
7 (anb)v(cad) 17 (Xnyaz)v(Xnyaz)v(xXay)
8 (Xvz)a(yvz) 18 z - (xvy)
9 (xv?—>xAz)—>(x—>E)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.



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

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINNOJTHCHUSA

[IpoBepsiembie 3ananust 1 - 5 BBIMOTHAIOTCS CTYIEHTaAMHU CAMOCTOSITEILHO BO BHEAYTUTOPHOE
BpeMs M JIOJDKHBI OBITh CIIaHBI TIPETNOIaBaTEII0 Ha TIPOBEPKY B YKa3zaHHbIE cpoku. Ha BeImomHeHNe
Ka)XJI0TO MpoBepsiemoro 3ananus 1, 2, 4, 5 orBoautcs 12 yacos, a Ha 3aganue 3 — 13 yacos. 3a
pelieHne Kaxa0ro mpoBepsieMoro 3aganus 1-5 BeicTaBisieTcss MakcuMainbHO 20 0aios.

Homepa BapruaHTOB KOHTPOJBHBIX 3a/1ad OMPEACIISIOTCS C MOMOIIBI0 Ta0auIbl 1, mpudeM
HOMED BapHaHTa KOHTPOJILHOM 3a/auu | HaXOauTCs 10 TIEpBOi OykBe haMUITUU CTY/ICHTA; a HOMEP
BapHaHTa KOHTPOJIBHOMU 3a7aui 2 HaXOUTCS 1O NIepBOi OYKBEe UMEHU CTYICHTA.

Tabauna 1

| EE | X3 | U | K | 1O |

| Byxsa | A | B | B | T | I




Ne Bap. 1 2 3 4 o) 6 7 8 9 10
byksa M HIO | 04 I1 P4 clI | T,11 Y (OXC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20
[Ipu BBIIONHEHMM TPOBEPSAEMBIX 3agaHuil 1-5 HE0OXOAWMO CTPOro NPUICPKHUBATHCS
YKa3aHHBIX HUXKe MpaBuil. PaboThl, BEINOIHEHHBIE 0€3 COOIIOICHNS ATUX MPABUJI, HE 3aUUTHIBAIOTCS
¥ BO3BPAIIAIOTCS CTYICHTY JJIS IepepaboTKu.
1. Kaxnoe rposepsieMoe 3a/laHue JTOJKHO ObITh BBIITOJIHEHO B OTJEJIBHOM TETpaau B KJIETKY CHHUMU
WIA YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATh TOJNs IMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELEeH3EHTA.
2. B 3aronoBke pa®oThl Ha OOJOXKKE TETpaau JOJDKHBI OBITH SICHO HANMCaHBl (paMHUIIUs, UMS U
OTUYECTBO CTY/EHTA, Ha3BaHUE JAMCLUUIUIMHBI, HOMEP MHAUBHUIYaIbHOTO 3afaHus. B xoHie paboTs
CJIEIyeT IOCTaBUTh ATy €ro BBINOJIHEHMS U IOANNCH CTYACHTA.
3. B paboTy A0mKHBI OBITH BKIIIOYEHBI BCE 33/1a4H, YKa3aHHbBIE B 3aJJaHUH, CTPOTO IO MOJIOKEHHOMY
BapHaHTy. Pemienus 3agad Hajo pacronaraTh B MOPsAKE BO3PACTaHUS X HOMEPOB.
4. Ilepen peuieHreM Kax 01 3aa4n HaJ0 MOJHOCTBIO BhIUCATh €€ ycnoBue. Eciu ycnoBue 3agaun
uMeeT oOmyro (QOpMYIHPOBKY, TO, NEPENHCHIBas €ro, Cleayer oOIIue JaHHBIE 3aMEHUTH
KOHKPETHBIMHU, B3SITBIMU U3 CBOero BapuaHTa. He crnenyer mnpuctynaTe K BBINOJHEHUIO
WHAMBUAYAJIbHOTO 33JaHMs, HE pelIMB JOCTaTOYHOrO KOJMYECTBAa 3a7ady [0 MaTepuaiy,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHHi0. OTBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIIH
MHYIO 33/1a4y BbI3bIBAETCS TEM, UTO CTYAECHT HE BBINOJIHUI 3TO TpeOOBaHHE.
5. B mpoBepeHHOl paboTe CTYACHT JOJIKEH UCIPABUTh OTMEUYEHHBIE MPENnoaBaTesieM OIMUOKUA U
YU€CThb €r0 PEKOMEHJAIMU U coBeThl. OHU IMO3BOJISIOT CTYAEHTY CYAUTh O CTENEHH YCBOEHUS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3blBalOT Ha UMEIOIIHUECs Y HEro mpoOebl, Ha JKelnaTeabHoe
HampaBJIeHuE pPa0OThI; TMOMOTAT C()OPMYIUPOBATH BOIPOCHI [UIS TIOCTAHOBKM UX IEpen
IpenoaaBaTesieM.

Kputepun onenkmn:

— 20 OanIoB BBICTABIAETCS CTYACHTY, €CJIM TMPABHJIBHO W TIOJHOCTHIO BBITIOJTHEHBI BCE
3aJlaHMs.

—18-19 GamnoB BBICTABISETCS CTYJASHTY, €CIH B pabOTe MMEIOTCS HE3HAYUTCIHHBIC
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 6am10B BBICTaBIIAETCS CTYAECHTY, €CIIM MPABUIIBHO BBINOIHEHO OT 60- 78% 3amaHuii.

— 5 — 6 0ayuToB BBICTABIISICTCS CTYICHTY, €CIIM MPAaBHIBHO BBITOMHEHBI OT 50 10 59%
3aJJaHuH.

— 0 GayyTOB BBICTABIISIETCS] CTYJIEHTY, €ClTU  BBIMOHEHO MeHee 50% 3amanuii, TMO0 OHO HE
IpeJICTaBICHO BOOOIIE.

7.3.0ueHoYHbIe CpPeACTBA JJsi NMPOMEXKYTOYHOH aTTeCTAMU IO HMTOraM OCBOEHHS
AUCHHUIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlu
Cemectp 2

Ne /i Bonpocsl Kk 3k3amMeHy

1 |Marpuuesl, ocHOBHbIe oHATHS. HyneBast u equHNYHAas MaTpuUla.

CnoxeHue, BBIMUTaHUE MaTPUL, YMHOKEHUE MAaTPHUILbl HA YUCII0, OCHOBHBIE CBOKWCTBA
onepanui.

2
3 Ornepanusi IPOU3BEIACHUS IBYX MATPHI] U €€ CBOWCTBA.
4 |Onpenenutens. Beluncnenne onpeaennTenst BTOPOro ¥ TPETHEr0 NOpsAKa.
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5 |Onpenenenne MUHOpA U alNTeOParueCcKOro AOMOJHEHHUS DJIEMEHTA MATPHUIIBL.

Brruncnenye onpenenuTens n-ro nopsaka no ctpoke win crouony. [pumepsl.

Omnpenenenue oOpatHoi MaTpuIlbl. OCHOBHBIE CBOMCTBA. AJITOPUTM BBIUUCIIECHUS 00paTHON
MaTpUIIbI

ool N |O

OHpeI{GJ’IGHI/IC paHra MaTpuibl U CIIOCOOBI €r0 BEIYMCIICHHUS.

CrcreMbl TMHENHBIX aIreOpanyecKkux ypaBHEHUM, OCHOBHBIE OHATHS. COBMECTHAs U
9  |HecoBMmecTHas cuctema. OnpeseneHHas U HeolnpeeneHHas cucteMa. OlHOpoHas U
HEOIHOPOAHAsL CUCTEMA.

10 [Metox Kpamepa pemeHusi cucteM JHHEHHBIX YpaBHEHUIA.

11  [Merox I'aycca penieHust cucteM JUHEHHBIX YpaBHEHUH.

12 [MatpuuHblii METOJ peIICHHs CUCTEM JIMHEHHBIX YPaBHEHHI.

13 [Teopema Kponekepa-Kanemmn. CinencTBusi TeOpEMBI.

14 JInHeliHasA 3aBUCUMOCTh 1 JIMHEHHAs HE3aBUCUMOCTh BCKTOPOB.

15 Omnpenenenue 0a3zuca ¥ pa3MEPHOCTH BEKTOPHOTO IPOCTPAHCTBA. MaTpuiia nepexoa K
HOBOMY 0Oasmucy.

EBKin0BO IpocTpancTBO. CKalsipHOE MPOU3BEACHUE U ero cBolicTBa. Hopma BekTopa B
€BKJIMJIOBOM ITPOCTPAHCTBE.

16

17 |Onpenenenus u npuMepbl OPTOHOPMHUPOBAHHOT'O U OPTOTOHAJILHOTO Oa3uca.

[lonsiTue muHEHHOTO oneparopa. Onpezaenenne COOCTBEHHOTO BEKTOpa U COOCTBEHHBIX
3HAYEHUH IMHEHHOTro onepaTopa. XapakTepUCTUYECKOe YPaBHEHHE MATPUIIbI JINHEHHOTO
onieparopa. [IpumMep BbIurCIIeHHs] COOCTBEHHBIX 3HAYCHUN U COOCTBEHHBIX BEKTOPOB
muHeitHOrO omeparopa.

18

19 [[loHsATue u mpuMepbI NPOCTHIX BHICKA3bIBAHUN

20 lormueckue onepamyy HaJl BBICKa3bIBAHUSIMH

21 [[Tonstue popmyinbl anreOpbl BHICKa3bIBAHUM

22  |CoctaBiieHune TabIUI HCTUHHOCTU AJ1st GOpMyIT

23  Uloruyeckoe 3HAYEHUE COCTABHOI'O BHICKA3BIBAHUS

24 [Knaccuduxanus ¢popmys anredpbl BbICKa3bIBaHUH

25 TaBTOMOrNH aJ'IFe6pr BhICKa3bIBaHMH. OCHOBHBIC TABTOJIOTHH

26  |OcHoOBHEBIE ITpaBHJIa MOJYYEHHS TABTOJIOTHMA

27 lornueckas paBHOCWIBHOCTH (hopMyil. [ToHsSITHE paBHOCHIBHOCTH (HOPMYIT

28  [[Ipu3HaKk paBHOCHWIBHOCTU (HOPMYIT

29 |PaBHOCWIBHBIC TpeoOpa3oBaHus HopMyI

30 |PaBHOCHIILHOCTH B JIOTHKE U TOXJIECTBA B anredpe

31 [[Tonsitme HOpMaNBHBIX (hOpM

32  |CoBepmieHHBIE HOpMAIBHBEIE (DOPMBI

Hpe,Z[CTaBJ'ICHI/IC (I)OpMy.H aJir erBI BBICKa3bIBaHUI COBCPUICHHBIMU NU3BIOHKTUBHBIMHA

33 HopManbHbIMU (CIH) hopmamu

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

35 JIBa cioco0a mpuBeaeHus (HopMyIibl areOpbl BEICKa3bIBAHUN K COBEPIICHHOW HOPMaTbHOU

bopme

36 [[ToHsATHE TOTHYECKOTO CIENCTBUS

37 HpI/I3HaKI/I JOTHUYCCKOI'O CIICACTBUA

38 [CienoBanme v paBHOCHIBHOCTH (hopMyI

39 [[Ipunoxenue anreOpbl BEICKA3bIBAHUS

40 |HeoOxoaumble U JOCTATOYHBIC YCIOBUS

41 |B3auMHO 0OpaTHBIC M B3aUMHO MTPOTHBOIOJIOKHBIE TEOPEMBI
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42  [TaBTONOTHH JIOTHKH MPEIUKATOB

43  [[losHbIE CHCTEMBI HICTUHHOCTHBIX (DYHKITUH.

44  |®opmanbHbIE aKCHOMATUYECKUE TEOPHH.

45  |CxeMbl U3 aKCHUOM, ITPaBUJIO BHIBOJIA.

46 [Teopema aemykiuu.

47 |CnenctBue U3 TEOPEMBI NIEAYKIIMH, IPUMEPHI.

48  |BeiBoMMBIE (DOPMYIIBI HICUUCIICHHSI BRICKA3bIBAHUH.

49 |He npotuBopeurie popmanbHOI aKCHOMAaTHYECKON TEOPHUH.

50 [[TomHOTa hopMambHON aKCHOMATUYECKON TEOPUH.

51 [BamxHyTOCTBH (hOpPMATLHON AaKCHOMATHYECKOW TEOPHH.

52 |HezaBucuMOCTh (pOpMaIbHON aKCHOMATUYECKOM TEOPHUH.

53 [[lonarue uHTEpIIpETAIUY.

54 [3nauenue Ghopmysbl B JTaHHOW HHTEPIPETAIIH.

55  |ToxaecTBEeHHO NCTHHHBIE MPEANKATHI.

56  [ToXaeCTBEHHO JIOXKHBIE MPEAUKATHIL.

57 |[Ipumeps! 001IE3HAYMMBIX (POPMYJI JIOTUKH NIPEAUKATOB.

58 |[Ipumepsl BHINOJTHUMBIX B pa3HbIX HHTEPIpPETAIMIX (POPMYI JTOTUKH MPEAUKATOB.

59 [Teopum nmepBoro nmopsaka.

60 [Mopnenp, mpaBuIIO BBIBO/IA B JIOTUKE MPEANKATOB.

61 |Mcuucnenue npeauKaToB MEPBOro MOPsAIKa, Teopembl [ 'enens .

62 |MlHTYMTHBHOE MOHSATHE ANTOPUTMA U HEOOXOAMMOCTh €r0 YTOUHEHHUSI.

63 [[ToHsiTHe YacTHYHO-PEKYPCUBHOM (DYHKITHH.

64 [Oneparus cynepno3unuu.

65 [Omeparusi npUMUTHBHONM PEKYpCUH.

66 |Onepanus MUHUMHU3AIINN.

67 [[ToHsTHe KeKapTOBOro MPOU3BEECHUS ABYX MHOXECTB. [Ipumepsl.

68 [TonaTue anrebpanydeckoil onepanuu. YHapHble, OMHapHbIE, TepHApHBIE, N-apHbIE ONEpALIUH.
[Ipumepsnl. Tabauna Konu.

69 [Ompenenenue rpynmnsl. [Tpumepsl.

70 [[Ipocreiimme caencTBHsI U3 aKCHOM TPYIIIIHL.

71  [[Tomyrpynmel. [Ipumepsl.

72 |Ompenenenue noaArpymnmel, HpUMeEpHI.

73 [TpuBmanbHBIC H HETPUBHAIBHBIC MOATPYNIEL. [Ipr3HaK moArpymITkL.

74  [Teopema o moarpymmax aaJIuTABHON TPYIIIBI IEIBIX YUCEIT.

75 |[Ompenenenne NUKIMYECKON IPYIIBI, TPUMEPHI.

76  |Onpenenenne konbia. [Tpumepsr. [TpocTeitmme cBoiicTBa KOJBIIA.

77 [Onpenenenue nojakonsua. [Ipumepsl.

78 [CpaBuenus. CioxeHHe 1 YMHOXKEHHUE 110 MOJYJIIO N.

79 |KoabIo K1aCCOB BBIYETOB.

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

81 |Yucnoseie kombIia. [Ipumepsr.

82 [Uucnoseie momns. [Ipumepsr.

83 [Uucrnoseie rpymnmsl. [lpumepsl.

84  [OcHoBHbIe anrebpanyeckue CTpyKTyphl. byneBsl anreOpsr

85 |[bynessl hynkumu. CoctaBiaeHue TaOINIl MICTUHHOCTH (YHKIIHHA

86 [D;memeHTHI TeOpHH JETUMOCTH B KOJIbLIE IeNbIX yKcen. JleIeHne ¢ OCTaTKOM

87 |[HambGonpumii oOmwmii genurens. OnpeneneHue U NpUMeEpHL.

88 [Hammensnmee obmiee kpaTHoe. OnpeeieHHe U IPUMEPHI.
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89 [[IpocTsle uncna. Pa3noxenue Ha NpOCTbIE MHOXKHUTEIH

90 [|Anroputm EBkimaa

7.3.2. Kputepun u HOpMbI OLlEHKH

®opma
MpOBeIeHHUs
CemecTp . Kpurepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOI
aTTecTaliu
Crynent nomyunn 85-100
0aJIoB: 3a BCe MPOBEPSIEMbIE
COTIIUIHOY .
3a1aHUs U UTOTOBBII TECT B
CyMMe, JCJICHHOH IMonoiaM
Crynent nonyuwmt 70-84 6aminos:
3a BCE NMPOBEPSICMbIC 3aJaHHsI U
«XOPOIIIOY .
UTOTOBBII TECT B CyMME,
JICICHHOM TOT0JIaM
2 DK3aMeH

«YHAOBJICTBOPUTCIIBHO»

Crynent nomyunn 55-69 6amos:
3a BCE MPOBEPSAEMbIC 3aJJaHUs U
WUTOTOBBIN TECT B CYMME,
JIEJICHHOM TOIT0JIaM

«HCYOOBJICTBOPUTCIIBHO»

CryneHT noayuyus MmeHee 54
0aiyIoB: 3a Bce MPOBEPsEMbIC
3aJaHus 1 UTOTOBBIA TECT B
CyMMe, JeJI€HHOH Monoiam




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
Innauyes. — Mocksa : UH®PA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/10.12737/5394. - Texkcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

JanmnoBlO.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




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
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Huxonosa, C.H. Hypuea. — Mockaa :
Hypuesa C.H. NH®PA-M, 2019. — 372 c. — (Bsicmee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
5 | Urommn B.U. MaremMaTrueckas JIoTHKa: ydeOHoe 2020 3BC
nocobue/ B.. Urommn. —Mockaa : “ZNANIUM.COM”
NH®PA-M, 2020. — 399 c.—(Cpennee
npodeccuoHabHOE 00pa3oBaHue). - TEKCT :
3JIEKTPOHHBIM. -
URL.:https://znanium.com/catalog/product/1
043090 (mara obparenus: 03.10.2021). —
PexuM gocTyna: 1o nojamnucke.
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHHK, yueOHOE Konnqecnio i
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOAHYECKOe mocodue,
HaumeHoBanue
NPaKTUKYM, JP.) 3EC
1 | Ky3nenos JLA. COopHHMK 3a/1aHU 1O BBICIIIEH MaTeMaTUKe. VYuebHoe nmocobue 2015 9bC
Tunossie pacyeTsl : yaeOHOE mocodue / “Jlanp”

JI.A. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
ANEKTPOHHBIN // DNEKTPOHHO-O0MOIMOTEYHAS
cucrema «Jlaupy : [caiiT]. — URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocooue, yueOHo- Hay-mou
w/n ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3panus ouoaunortexe /
HpPAKTHEYM, 1p.) HaumenoBanue
i 9BC
https://e.lanbook.com/book/4549 (nata
obpamienus: 03.10.2021). — Pexum
JOCTYIIA: JUIsl aBTOPH3. IOJIh30BaTEIICH
2 ®umunosa E.E. Marematuka: Yueonoe nocooue / E.E. VYuebOHOe mocodue 2015 9BC
Cepreena /1.B., ®unumosa, /[.B. Cepreena, “ZNANIUM.COM”
Cnob6oackas U.H. N.H.Cno6oxckas - Bonorga: BUITD ®CHUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Texkcr : anekTponnbid. - URL:
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmaxkoBa I'. M., nocodue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii heaepanbHbIi
yauBepcureT, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
ANEKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 03.10.2021). — Pexum
JIOCTYTIA: JUJIsl aBTOPU3UP. TIOTIh30BaTeIeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucTeM

— OcCHOBBI BbIcHIeH U quckpeTHoi MateMatuku /] [1ly6osuu A.A., Knoukoe FO.B. CripaBOYHUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

— Jlekiuu o Beiciiel Matemaruke // I'anos B.A., [leemepesa P.B. Yueb6Hoe nocobue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
YKCIia, Pa3jIoKEeHUE PallMOHAIIBHBIX JIpoOel, BBEJIEHHE B MaTeMaTUYeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE | AONOIHEHHOE). Peorcum docmyna: http://elibrary.ru

—JIlekiMM W TpakTUKyM 0O MareMaThudeckoil joruke // 3apumona 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 MPOrPaMMHOIo0 odecneyeHust

Ne HaumenoBanmue I1O PexBu3uTHI 10rOBOpa (1aTa, HOMeEPp,
n/n CPOK J1eiiCTBHS)
1 Windows Horosop Ne 757 ot 04.07.2018r., cpok

neiictust — 6eccpouno; WinPro 10 RUS Upgrd
OLP NL Acdmc, cpok aeiictBus — 6ECCpOUHO;
KonTpaxT Ne 1653 ot 14.12.2018, cpok aelictBus
- 6eccpovHO

2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictus - 6eccpouno; Office Stdandard 2013
Russian OLP NL AcademicEdition, cpok
JeiicTBuUs - 6eCCPOUHO

3 Mirapolis Human Capital Jluniensnonuelii gorosop Ne 234/10/21-K
Management2 ot 19.10.2021, cpok apeiictBus - no 01.03.2023

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

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, JJadopaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl NPOBEICHUS

n/n | NMpakTHYecKHUX U JJa00paTOPHBIX 3aHATHIA,
NMOMEILIEeHHUH I CAMOCTOATEIbHOM

padoThl o0yyarommxcst (Homep ayAMTOPUM)

ITepeyenb 0CHOBHOTO 000pPYyAOBAHMA

Aynutopust Be6-KOH(pepeHIuii. Cron MIpenoaBaTeNbCKUM, CTYJI
VYyeOHast ayauTopus AJisi IPOBEICHUS 3aHATHI | MpenoiaBaTeabCKui, Jocka (MapKepHas),
JIEKIIMOHHOTO THMA. YueOHas ayJuToOpus Ui | CUCTEMHBIN OJIOK, SKpaH

MPOBEJCHUS 3aHATUA CEMHMHAPCKOTO THIIA.
VYuebHas  ayautopuss  JUIE  KypCOBOTO
1 | npoexkTtupoBaHusl (BBIMOJIHEHHUS KYPCOBBIX
pabot). YuebHast ayauTOpHs AJIsi IPOBEACHUS
IPYMIOBBIX u WH/INBUTYaTbHBIX
KOHCYNbTalMii YueOHast ayauTopus s
IIPOBE/ICHUS 3aHATUI TEKYIIEro KOHTPOJsA U
npomexyrounoii arrectaruu (YJIK - 301a).

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



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