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AHHOTAIUA

Bb.1.0.18. /IuckperHas MaTeMaTHKa, MaTeMaTHYeCKAasl JOTHKA, TeOPHUs AJITOPUTMOB

JlucuuniamHa OTHOCUTCS K oOs3atenbHOM dYacth broka 1. Jlmcuurumsbl (MOIYyIN)
nporpaMMel OakanaBpuara. Moayns MaTeMaTuKU 1 nHGOpMATUKH (MH(OPMAITMOHHBIA MOTYIIb).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHs 10 JUCIHUIINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpPaMMbI

Koa n
HAaHMEeHOBaHHe
KOMIIETEeHIIHH

Koa nm HaumeHOBaHue
HHAUKATOPA JOCTHKCHUSA
KOMIIETCHIIMHA

Ilnanupyemble pe3yJbTaTbl 00y4eHHUs 10
AMCHHUIJINHE

OcHoBanue (IIC)
*nis
npodeccuoHATbHBIX
KOMIIETEeHITHI1

OIIK-1. Ciocoben
OPUMEHSTh
€CTeCTBEeHHOHAYYHBIC
1 00lICHH)KCHEPHBIE
3HAHUSI, METO/IBI
MaTeMaTHYeCKOTo
aHamm3a u
MO/IeJINPOBAHU,
TEOPETHICCKOTO U
9KCHEPUMEHTAIBHOTO
HCCIICIOBaHMUS B
podeCcCHOHATBHOM
JIeATEIbHOCTH.

HOIIK-1.1. Ilpumenser
METO/Ibl MaTEMaTHYECKOTO
aHaIM3a ¥ MOJACIMPOBAHHUS
B pO¢eCCUOHATBHOM
JIeATEILHOCTH.

3HaeT: OCHOBHbIE TMOHSTHS, TEOPEMBI U
METOJbl TEOPUM MHOXKECTB U TEOpUHU
rpad)0B; OCHOBHBIC METOABI  PCIICHUS

KOM61/IHaTOpHI>IX 3aaa4, OCHOBHBEIC
IOHATHA, TCOPECMBI u METOAbI
MaTeMaTHYCCKOM JIOTUKH, TCOpUU

ITOPUTMOB; OCHOBHBIE MaTE€MaTHYECKHE
METOJIBI YIIPOIICHUS JOTHICCKUX (GOPMYIT H
MEPEKITIOYATEIBHBIX CXEM.

YMeeT: WUCHONB30BAaTh MaTEMaTHUYCCKHI
SI3BIK M MaTEMaTUYECKYI0 CHUMBOJIMKY IS
BBIPAKEHUS KOJIHNYECTBEHHBIX H
Ka4eCTBEHHBIX  OTHOIIEHUM 00BEKTOB;
onpenenaTL BUJ MHOX>KCCTBA, BBIIIOJHATDH
onepaunu Hazg MHO>XECTBaMU, pemaTb
3a7Jayd  C  HCIOJB30BAHUEM  IOHSITHH
MaTeMaTquCKOﬁ JIOTUKH u Teopym
MHOXKCECTB, HpI/IMeHHTb AHAJIUTHUYCCKHUEC U
YHCICHHBIE  METOJNBI  MaTeMaTHYEeCKOM

JIOTUKH JUIst pemeHns 3ajaq
Ipo(eCCHOHANBHOM eI TEILHOCTH.
Buaneer: MaTeMaTH4eCKHUMHU u

KOJMYECTBEHHBIMM METOJAMH  PELICHUS
THUIIOBBIX NMPO(eCCHOHATBHBIX 3a/1ad.

HOIIK-1.2. [Tpumensier
METO/Ibl TEOPETUIECKOTO 1
9KCTIEPUMEHTAIIBHOTO
HCCIIEIOBAHMS B
podecCHOHANTBHOM
JIeATeIbHOCTH.

3HaeT: OCHOBEI ,I[I/ICKPCTHOﬁ MaT€MaTHuKH,

MaTeMaTHICCKOM JIOTUKH, TCOpUU
AJITOPUTMOB, MaATE€MaTU4YICCKOTO n
HUMUTALUOHHOI'O MOJCIIMPOBAHMS.

YmMmeer: OCYHICCTBIIATH IIOUCK,
KpI/ITI/I‘IGCKI/Iﬁ aHaJIu3 n CHHTC3

I/IH(I)OpMaHI/II/I JJIA pCHICHUA TOCTABJICHHBIX
3a1ad.

Bnapeer:  cnocoOHOCTRIO — NIPHIMEHSTH
CHCTEMHBIH IoaxXoa JJIA pemcHuA
IIOCTABJICHHBIX 3aaa4.

Kpartkoe cogep:xanue JUCHUILIMHBI:

Teopust MHOXECTB.

DneMeHTHI TeOpuH rpados.
Anrebpa BbICKa3bIBaHUH.
Jloruka npeaukaros.
DNEMEHTHI TEOPUH aITOPUTMOB.




1. IIEPEYEHb IIVIAHUPYEMBIX PE3VJIIbTATOB OBYYEHUsA 110
JUCIUIVIMHE, COOTHECEHHBIX C IIVIAHUPYEMBIMHU PE3YJIbTATAMMU
OCBOEHHA OBPA30OBATEJBHOMN NPOT'PAMMBI

1.1. leab ocBoeHHST AUCHUILIUHBI

Llensro

obmenpodecCuoOHATBHBIX

OCBOCHUs

HUCCIIENOBATEILCKON N€ATEIHLHOCTH.

1.2. IlepevyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHHUIINHE

MUCIAIINHEI
KOMIICTCHITUH,

sBiseTcss  (GopmmpoBaHUE Y
HAlpaBJIICHHBIX  Ha

Pa3sBUTHUC

oOyJaronmxcs
HaBBIKOB

Koa n
HAaHMEeHOBaHHe
KOMIIETEeHIIHH

Koa m HammMeHoBaHue
HHIUKATOPA A0CTHKEHHS
KOMIIETEHIIUH

IInannpyemMsie pe3yJbTAThbl 00y4eHUs MO
AUCHHUILIUHE

OcuoBanue (IIC)
*nis
NpodeccuoHAIbLHBIX
KOMIIeTeHITH I

OIIK-1. Criocoben
MPUMEHSThH
€CTECTBEHHOHAYYIHBIC
1 OOLICHHIKCHEPHBIE
3HAHUS, METOEI
MaTeMaTU4YECKOrO
aHaau3a u
MO/IC/TUPOBAHHS,
TEOPETUICCKOTO U
SKCIEPUMEHTAILHOTO
HCCIEN0BaHUS B
npodeccroHanbHO#
JEATEILHOCTH.

HOIIK-1.1. [Tpumensier
METO/(bI MATEMaTHIECKOTO
aHaNIM3a ¥ MOACIHPOBAHNUS
B IIpo(heCCHOHABHOM
JeSITeIbHOCTH.

3HaeT: OCHOBHEIC MOHATHUA, TCOPEMbI U
MCTOABI TCOPUM MHOKECTB U TCOpHUU
rpa(bOB; OCHOBHBIC MCTOABI  PCHICHUA
KOM6I/IHaTOpHLIX 3aaa4, OCHOBHBIC
IOHATHUA, TCOPECMBI u METOAbI
MaTeMaTHYCCKOM JIOTUKH, TCOpUU
AJITOPUTMOB; OCHOBHBIEC MAaTCMaTUYCCKHUC

METO/IBI YIIPOIICHHUS JIOTHICCKUX POPMYIT U
HepeKn}oaneanblx CXEM.

YMeeT: UCHONB30BaTh MaTEMaTHUYSCKUI
SI3BIK M MATEMAaTHYECKYI0 CHMBOJHKY IS
BEIPaKCHUS KOJINYECTBEHHBIX "
KAa4eCTBEHHBIX  OTHOIIEHMH  OOBEKTOB;
OTIPENIeNATh BHJ MHOXKECTBA, BBIMOIHSITH
Olepalil  HAajJ MHOXECTBaMH, pemIaTh
3aJa4d €  HUCIOJB30BAaHHEM  IIOHATHH
MaTeMaTI/I‘IeCKOf/'I JIOTUKH u TeOpI/II/I
MHOXKCECTB, HpI/IMCHﬂTb AHAJIUTHUYCCKHUEC U
YUCJICHHBIC METOAbI MaTeMaTI/I‘IeCKOﬁ
JIOTUKHU JJIsL peHIEHI/IH 3aaa4
npodeccroHaBHOI eI TeIbHOCTH.
Baageer: MaTeMaTHYECKUMU H
KOJIMYECTBEHHBIMH ~ METOIAMH  PEIICHUS
TUTIOBBIX TPO(eCcCHOHATBHBIX 3a/1ad.

HOIIK-1.2. Ilpumenser
METOJBI TEOPETUIECKOTO U
SKCHEPUMEHTAIBHOTO
UCCIICIOBaHNA B
npodecCHOHANTBHOM
JESITeAbHOCTH.

3HaeT: OCHOBBI JMCKPETHOW MaTEMaTHKH,

MaTeMaTHYCCKOM JIOTUKH, TCOpUU
AJITOPUTMOB, MaAaTEMaTUYCCKOTO u
UMHUTAIUOHHOTO MOACTINPOBAHUS.

YmMmeer: OCYHICCTBIIATH IIOUCK,
KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 n CHHTC3

uH(pOpMAIIUU AT PEIISHHs] MOCTABICHHBIX
3a7ad4.

Baageer: CIIOCOOHOCTBIO
CHUCTEMHBIN TOJIX0JT s
IIOCTABJICHHBIX 3a1a4.

MIPUMEHATH
pelieHus




2. MECTO JUCIHUILUIMHBI B CTPYKTYPE OBPA3OBATEJILHOMN
ITPOI'PAMMBbI

JlucuuruinHa OTHOCUTCS K oOs3arenbHOM dYactu bmoka 1. Jlucumniamubel (MOIYIH)
nporpaMMsl 6akanaBpuara. Moy MaTeMaTUKU U UHPOPMATUKU (MH(OPMAIIMOHHBINA MOAYJIb).

OcBoeHne AUCIUIUIMHBI oOcymiecTBisgercss B 4 cemectpe (oudHasi/3aouHas (opma
00yJeHus).

JMCIUIIMHEL, Ha OCBOSHHMH KOTOPBIX 0a3upyeTcs AaHHasA JUCIUILIMHA
— Hudopmaruka,
— Marematuxa.

JVMCHUIUIMHEL, U KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS, HaBbIKH, IPHOOpPETaeMBbIC B
pE3yJIbTaTe U3YyYEHUs JAHHOU IUCHUIUIVHBIL

— 3ammra nHpOpMaLNH,

— Teopus npunsATHSA PELICHUI;

— HHTemnekryanbHble CUCTEMBI U TEXHOJIOTHH.

OCHOBHBIE TMOJIOKEHHsI JUCLMIUIMHBI B JajbHeimeM OyayT MCIOJB30BaHbl IpU
MPOXO0XKJICHUN TIPAKTUKU M BBITIOJTHEHUH BBIITYCKHOM KBATM(UKAIIMOHHON paOOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

OO1ast Tpy10EMKOCTh TUCIMILIMHBI cocTaBiseT 2 3.e. (72 4yaca), ux pacrpeieieHue 1o

BUaamM pa60T H CEMECTpaM MMPEACTABIICHO B Ta6nnue:

Buabl yueOHBIX 3aHATHH U padoThI 00yYaI0OIIUXCSH

TpynoeMKkocTb, Yac

@opMaT  W3yYeHMs] JMCHMIUIMHBI  (TPAJMIUOHHBIA  WIM  C | TPAAUIMOHHBIN C HCIIOIb30BAHUEM
HCIOJIb30BAHHEM 3JIEMEHTOB 3JICKTPOHHOTO 00Y4EHMSI) JJIEMEHTOB 3JIEKTPOHHOTO 00yYeHHs
OO0 as TPY10€MKOCTh THCHMILTHHBI 12

KonrakTHass padora o0ydyalomuxcsi ¢ NpemnojaBaTejeM IO BHIaM 32/10

y4eOHbIX 3aHATHI (BCero), B T.4.:

3aHATHS JIEKHMOHHOTO THNA (JICKIWK W WHbIC YueOHBIC 3aHATHSA, 12/4
npeAycMaTpUBAIONINE  NPEUMYIIECTBEHHYIO  Tepegadyy  y4eOHOU

WH(POPMAIINY MTeJ]ATOTHYCCKUMHU PAOOTHUKAMH)

3aHSATHS CEeMHUHAPCKOro Tuna (CeMHUHAphl, NPAKTHYECKUE 3aHSITHS, 20/6

MPAKTUKYMBI, KOJUIOKBHYMBI Y HHBIC aHAJIOTHYHBIC 3aHSTHU)

CamocrosiTejibHasi paboTa BCero, B T.4.: 40/58
Camono/AroToBKa 1o TeMam (paszesnam) AUCIUIUINHBL 40/58
BrinosHeHHe KypcOBOTo MPOEKTa /KypCOBOH pabOTHI -/-

KoHTpoJb (4achl Ha IK3aMeH, 3a4€T) -14
IIpoMe:KyTOUHASI ATTECTAIUS 3a4er

[Mpumeuanue: -/- 06vem uacos coomeemcmeenHo OJisk OYHOMU, 3A0YHOU GopM 0OYUeHUs.

HI/ICHI/IHHI/IHa peaIn3yeTCsd  NOCPEACTBOM

IIPOBCACHUS

KOHTaKTHOW paboThl C

oOyyJaromuMucs (BKJIFOUYas MPOBECHUE TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH ), CAMOCTOSTEIbHON

pa6OTI>I o6yqa}0m1/1x0}1 n HpOMC)KYTOQHOﬁ aTTCCTalluu.

KonrtaktHas paboTta MOXKET OBITh ayIUTOPHOM, BHEAYAUTOPHOMN, a TAK)KE MPOBOIUTHCS B
3JIEKTPOHHON HMH(pOpMaLMOHHO-00pa3oBaTenbHO cpene yHuBepcutera (nanee — OMOC). B
CiIy4yae TMPOBENECHUSI YaCTH KOHTaKTHOU paboTel mo aucturmHe B OMOC (B cOOTBETCTBUU C
pacriucaHueM Y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTakTHOH pabota B DMOC sKkBUBaJIeHTHA

ayIUTOPHOM pabore.




3.1. CoaepskaHue QUCHHILIMHDI, CTPYKTYPHPOBAaHHOE 10 TeMaM, 1uisi cryaenTroB OUHOM ®OPMbI OBYUYEHUS

IInannpyemble
(KOHTpOJ/IMpYeMbIe)
pe3yJIbTaThl
0CBOEHHS:

Ko hopMHpYeMOii
KOMIIeTeHIHHU H
HHIUKATOPbI
JOCTUKEHUS
KOMIIeTeHIMii

HaumeHnoBaHue pa3neios, TeM

Buabl yue6HoM paboThI

KonTakTHas padora

Jlexkuun, yac
JlaGopaTopHblie

padoTsI, yac
IIpakrnyeckue

3aHATHS, YaC
CamocTrosiTe1bHA

51 padora, yac

®opmbl IPoBeeHNs y1eOHOH PadoThI

4 cemect

OIIK-1: UOIIK-1.1,

HOIIK-1.2

Tema 1. Teopust MHOKeCTB.

CojepxaHue TEMBI:

OCHOBHBIE TIOHATHS TEOPHU MHOXKECTB.
Omnepanuu HaJ MHO)KECTBaMHU.

Koptexu. [lekapToBbl MPOU3BEICHHUS.

OrtHoteHust. BUHapHbIE OTHOIICHUS U UX CBOHCTBA.
DJ1eMeHTbl KOMOUHATOPUKH.

bunom Herotona.

TToncranoBkH.

©CoOoNoO~WNE

CooTBeTcTBUs MEKAY MHOKecTBaMH. OTOOpakeHusI.
Knaccuduxanus MHOXKecTB. MOITHOCTH MHOKECTBA.

2 4

Jlekums-susyanmsanws (B T.4. B QUOC).
YerHblit ompoc.

[TpakTrueckoe 3anarue Ne 1. Teopust MHOKECTB.

Pemenne TMPAKTUYCCKUX 3a0a4.

CamocTosiTennbHast paboTa.

CaMOCTOsTENbHOE N3YyYCHNE YICOHBIX MAaTEPHAJIOB.

OIIK-1: MOIIK-1.1,

HOIIK-1.2

Tema 2. Di1eMeHTHI TEOPHHU rpadoB.
CojaepxaHue TEMBI:

OCHOBHBIE TIOHATHS TEOPHUHU IpadoB.
CBSI3HOCTB B rpadax.

Onepannu Hajg rpadamvu. JlepeBbs.
Hes3Bemennsie rpadsr.

I'pad-cxembl MHOTOMECTHBIX (DYHKIIHI.
B3semennsie rpagsl. CeTb.

ok wbdE

Jlexuus-suzyanuzanus (B T.4. B O1UOC).
YcTHbIH ompoc.

[Mpaktrueckoe 3ausaTre Ne 2. DieMeHThI Teoprn TpadoB.

Pelenne npakTHyecKkux 3aad.

CaMocTosTeTbHAs paboTa.

CamocTosiITeIbHOE H3yUYeHHEe YUeOHBIX MaTepHasIoB.

OIIK-1: UOIIK-1.1,

HOIIK-1.2

Tema 3. Anredpa BbICKa3bIBaHUI.
CozepxaHue TEMBI:

BrIcKa3bIBaHMS U ONEpaly Hajl HUMH.
DopMyItbl anreOpbl BBICKa3bIBAaHHUI.
OCHOBHBIC 3aKOHBI AITeOpPbI JIOTHKH.
ByneBsl GpyHKUINH.

Hopmanbabie hopMbl OyaeBbIX GYHKLHUIL.
Munnmusanus OyneBbIX (HYHKIHHA.

I R A N

q)OpMa.III/BOBaHHoe WCUYNCJICHUE BHICKa3bIBAaHUH.

[Mpumenenne GyneBbIX QYHKIUHA K pelleHHO-KOHTAKTHBIM CXEMaM.

Jlexmus-su3yanm3anus (B 1.4. B OMOC).
YcerHblit onpoc.

HpaKTqucxoe 3anstie Ne 3. Anre6pa BbICKa3bIBaHUH.

Pemrenne ITPAKTUYCCKUX 3a4a4.

CamocTrosTenbHas padboTa.

CaMmocTOsTeIbHOE N3y4YeHUE YUeOHBIX MAaTePHAJIOB.




Ilnanupyembie Bupl yueoHoi#i padoThl
(KOHTpOJIMpyeMbIe) KonrtakTHasi paGota =
pe3yJbTaThl = o
0CBOEHMSI: g 2 P E g E &
Kol popmupyemoii HaumeHnoBanue paszieioB, TeM - E- b g7 &g ®DopMblI NPOBe/ieHHs] Y4e0HOii padoThI
KOMIEeTEeHI U 1 = = E ZE g8
HHIUKATOPbI g 28 g & g s
JIOCTHKEHHUSI = S 2 g § zZ =
KOMIIeTeH i = = O
OIIK-1: UOIIK-1.1, | Tema 4. JIoruka npeInKaTos. 2 4 8 Jlekums-susyanmsanus (B T.4. B OUOC).
HOIIK-1.2 CopeprkaHue TeMbl: VYcrHBIi onpoc.
1. OcHOBHBIC OHSTHS, CBSI3aHHBIC C IPEANKATAMU.
2. Jloruyeckue oIepalnuy HaJl peJHKaTaMu.
3. KganTOpHBIC Onepaiuy Haj IpeanKaTaMH.
4. @opMybl JTOTUKH PEIUKATOB.
5. PaBHOcmibHBIE TpeoOpa3zoBaHus HOPMYN M JOTHYECKOE CIIEIOBaHUC
(OpMYIIT JIOTHKH ITPEANKATOB.
6. dopmann30BaHHOE HCYHCICHHE MTPEANKATOB.
[Ipaktuueckoe 3anarue Ne 4. Jloruka npeauxaros. Pemienne npakTuyeckux 3anad.
CamocTrosiTenbHas paboTa. CaMocCTOsITeNIPHOE N3YUYCHUE YIECOHBIX MATCPHAJIOB.
OIIK-1: MOIIK-1.1, | Tema 5. D/ieMeHTBHI TEOPHH AJTOPHTMOB. 2 4 8 Jlexuus-susyanusanus (8 1.4. B OMOC).
HOIIK-1.2 CopeprkaHre TEMBI: YcTHBII onpoc.
1. ®dopmanuzanus, yTo4HEeHHE W O0OOOLICHHE TIOHATHS AITOPUTMA.
[NoHsITHE ANMTOPUTMHUYECKOH CHCTEMBI.
2. Mamunasl TeropuHra.
3. PexypcuHble QyHKIHH.
4. HopwmainbsHbIe anropuTMBl MapKoBa.
5. HepazpenmMeie anropuTMHUECKHE TPOOIEMEIL.
[Ipaktuueckoe 3aasaTie Ne 5. DeMeHTBI TEOPUH AITOPUTMOB. Pemenne npakTuyeckux 3aaay.
CamocrosiTenpHas padora. CamocTosiTenpHOe n3ydeHne yueOHbIX MaTepuasoB.
HUTOro 12 20 40

®opMbI M KPUTEPUH TEeKYLIEro KOHTPOJISI yclleBaeMOCTH (TeXHOJIornyeckasi Kapra, ouHasi ¢popma)

(I)OpMLI TEKyHIero KOHTPOoJd

KonuuectBo KOHTPOJIBHBIX

KommuecTBo 6ammoB 3a 1 KOHTp.

Makc. BO3M. KOJI-BO 0aJlJIOB

TOYEK TOYKY

YcTHBI# ompoc 5 8 40

PerieHne npakTUUECKHUX 3324 5 10 50

TBopueckuit pedTHHT (ydacTre B KOHQEPEHIUAX, OTUMITHAAX H T.I1.) 1 10 10
HTtoro no iucuunjimnHe 100 6an10B




®dopma npoBeeHUs IIPOMEKYTOUHOIH

YcaoBus AOoMmyCKa

IxaJbl OeHKU YPOBHA

arTecralun copmupoBaHHOCTH IIxaJjia OeHKH YPOBHSI OCBOEHMS TUCHHUIINHBI
pe3yJabTaTOB 00yYeHHs
YpoBHeBas mkana 100 6ambHast 100 6ampHAs 5-0anpHas mKana, HenudhepeHmpo
OIIEHKH KOMIICTCHITHI mkana, % mkaina, % nudhepeHIupoBaHHAS BaHHasl OIICHKA
OIIeHKa/0aJuT
3ader (10 HAKOMHUTEIbHOMY PEUTHHTY WM JIOITyCKAIOTCA BCE JIOTIOPOTOBBIN HIKe 61 HIke 61 «HEYJOBJICTBOPUTEIBHOY / HE 3aYTEHO
KOMITBIOTEPHOE TECTHPOBAHUE) CTYIEHTBI 2
MOPOTOBBII 61-85,9 61-69,9 «y[IOBJIETBOPUTEIBHOY / 3 3a4TEHO
70-85,9 «xopouro» / 4 3a4TEHO
MOBBIIICHHBIN 86-100 86-100 «otnuaHo» / 5 3aYTEHO
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3.2. CozepskaHue AMCHHMILIHHBI, CTPYKTYPHPOBAHHOE IO TeMaM, s cTyaentos 3SAOUYHON ®OPMbI OBYUYEHUA

Ilnanupyembie Bupl yueoHoi#i padoThl DopMbI
(KOHTpOIHpYyeMbIE) KonTakTHasi paboTa CamocrosiTeJibHasi padoTa TEKYIIEero KOHTPOJIs
Pegqu:zn;p? CB:;;{;”: @ o dopmbI opranuzanun (HaumeHOBaHHE
K[:)M“:)Teﬂﬂ)l;u " § z g £ § ®DopMbI IPOBeIeHNs] KOHTAKTHOM y CaMOCTOSITETBHOIM OLICHOYHOT0 CPEe/ICTBA)
T O O TR HanmeHoBaHue pa3zenoB, TeM > §- 5 § = upaﬁon.l 3 3 padoThHI
KOMIIeTeHIMIi E 5 g EE JIEKIMiA, naﬁopaTopHLnf, =
% g€ = E NPAKTHYECKHUX 3AHATHI @
= g =) é" ]
4 cemecTp
OIIK-1: UOIIK-1.1, Tema 1. Teopust MHOKeCTB. 1 1 Jlexus-Buzyanu3anus (B T.4. B OM1OC). 10 | CamocTosTensHOE U3ydeHUE Pemienue npakTHueckux
HOIIK-1.2 [IpaxTuueckoe 3anstue Nel. TEMBI 3azad.
TecTupoBaHue 10 TEME.
OIIK-1: MOIIK-1.1, Tema 2. DiieMeHTbI TeopuH rpagos. 1 1 Jlexuus-susyanusanus (8 T.4. B OUOC). 12 | CamocrosTenbHOE H3ydeHHE Pemenne mpakTHIeCKuX
HOIIK-1.2 [Ipaktuueckoe 3aasaTue No2. TEMBI 3aay.
TectupoBaHue o TeMe.
OIIK-1: UOIIK-1.1, Tema 3. Ajiredpa BbICKa3bIBaHMIA. 0,5 1 Jlexuus-puszyanuszanus (B T.4. B SUOC). 12 | CamocTosTenbHOE U3ydeHue Pemienne npakTuueckux
NOIIK-1.2 IIpakTrueckoe 3ansrue Ne3. TEMBI 3a/ad.
TectupoBaHue Mo TEMe.
OIIK-1: NOIIK-1.1, Tema 4. Jloruka npeInKaTos. 0,5 1 Jlexmus-susyanm3anus (B T.4. B OMOC). 12 | CamocrosTenbpHOE H3ydIeHHE Pemrenne npakTmaeckux
HOIIK-1.2 [Ipaktuaeckoe 3aasTue Ne4. TEMBI 3ajad.
TecTupoBaHue 10 TEME.
OIIK-1: UOIIK-1.1, Tema 5. Dj1eMeHTBI TEOPUH AJITOPHUTMOB. 1 2 Jlexuus-puszyanuszanus (B T.4. B SUOC). 12 | CamocTosTenbHOE U3ydeHue Pemenne npakTHueckux
NOIIK-1.2 IIpakTrueckoe 3ansarue NoS. TEMBI 3a/ad.
TecTupoBaHue Mo TeMe.
HUTOro 4 - 6 58

®opMBbI M KPUTEPHUH TEKYLEr0 KOHTPOJISI YCIIeBaeMOCTH (TEXHOJIOTHYeCKas KapTa, 3a04Hoe 00y4yeHue)

®opMBI TEKyIEro KOHTPOJIsI Konuuectso KommmuectBo 6aim1oB 32 1 KOHTP. Makc. BO3M. KOJI-BO 0alIoB
KOHTPOJIbHBIX TOYCK TOYKY
Pewienne npakTuueckux 3agad 5 10 50
TecTtupoBaHue N0 TEME. 5 10 50
100 6a110B
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®dopma npoBeeHUs IIPOMEKYTOUHOIH

YcaoBus AOoMmyCKa

IxaJbl OeHKU YPOBHA

arTecralun copmupoBaHHOCTH IIIxaJia oeHKH YPOBHS OCBOCHHS JMCLUIIIHHBI
pe3yJabTaTOB 00yYeHHs
YpoBHeBas mkana 100 6ambHast 100 6ampHAs 5-0anpHas mKana, HenudhepeHmpo
OIIEHKH KOMIICTCHITHI mkana, % mkaina, % nudhepeHIupoBaHHAS BaHHasl OIICHKA
OIIeHKa/0aJuT
3ader (10 HAKOMHUTEIbHOMY PEUTHHTY WM JIOITyCKAIOTCA BCE JIOTIOPOTOBBIN HIKe 61 HIke 61 «HEYJOBJICTBOPUTEIBHOY / HE 3aYTEHO
KOMITBIOTEPHOE TECTHPOBAHUE) CTYIEHTBI 2
MOPOTOBBII 61-85,9 61-69,9 «y[IOBJIETBOPUTEIBHOY / 3 3a4TEHO
70-85,9 «xopouro» / 4 3a4TEHO
MOBBIIICHHBIN 86-100 86-100 «otnuaHo» / 5 3aYTEHO
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4. METOJAWYECKUE YKA3AHUS JIJISI OBYUYAIOIUXCSI IO OCBOEHUIO
JTACIATITAHBI

4.1. OO0mme  MeToaMYeCKHe  PeKOMEHJAAIlUH M0  OCBOGHUIO  JUCHHUILIMHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTUH

JlMcuuIuinHa peanus3yeTcs MOCPeACTBOM IPOBEIEHUS] KOHTAKTHOW paboThl ¢ 00yYaroIUMUCS
(BKJIIOYAs TPOBEJICHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIBHON pabOThl 00yUYarOmUXCst
U IPOMEXYTOYHOH aTTeCTallUH.

KonraktHass pabora MOXeT OBITh ayAMTOPHOM, BHEAYJUTOPHOH, a TaKkKe HPOBOJIUTHCS B
3JICKTPOHHOM MH(OpMaIMOHHO-00pa3oBaTeabHOM cpene yHuBepcurera (nanee — DMOC). B cioydae
IPOBE/ICHUS] YaCTU KOHTAKTHOM paboTel no aucuuiuinHe B DMMOC (B COOTBETCTBUM C PaCHHCAHUEM
y4eOHBIX 3aHATHIA), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHUBajeHTHA ayIMTOPHON padore.

IIpu mnpoBeneHMM Yy4eOHBIX 3aHATMH 1O JUCUMIUIMHE O00ECHEeuMBaeTCs pa3BUTHE Y
00y4aromuxcsi HABBIKOB KOMAaHIHOW Pa0bOThI, MEKIMYHOCTHON KOMMYHUKAIIUU, IPUHATHS PELICHUH,
JUJIEPCKUX KAauyecTB (BKJIIOYAsl IPOBEACHNE UHTEPAKTUBHBIX JIEKIIUH, TPYIIOBBIX AUCKYCCUHM, POJIEBBIX
UTp, TPEHUHT'OB, aHAIN3 CUTYalluld 1 MMUTAIIMOHHBIX MOJEJIEH, MpernoaaBanne JUCUUIUIMHEI B (popme
Kypca, COCTaBJIE€HHOIO Ha OCHOBE pe3yJbTaTOB HAYYHbIX HCCIICOBAaHUM, IMPOBOAUMBIX
YHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH MpohecCHOHATBLHON
JeATEeIBHOCTH BBIITYCKHUKOB M OTpeOHOCTEH paboToaareneii).

[IpenogaBanue AUCHMIUIMHBI BEAETCS C MPUMEHEHHEM CIIEIYIOIUX BHJIOB 00pa30BaTEJIbHbBIX
TEXHOJIOTUM:

— OaJITbHO-PEHTHHIOBAsI TEXHOJIOTHS OIICHUBAHMS,

— DJIEKTPOHHOE O0y4YECHHE.

JUis OLEHKM 3HAaHUM, YMEHUH, HAaBBIKOB U YpPOBHS C(HOPMHPOBAHHOCTU KOMIIETEHLUH IIO
JUCLUIUIMHE HpUMEHsieTcs OalIbHO-PEUTHHIOBas CHUCTEMa KOHTPOJS M OLEHKH YCIEBaEMOCTU
CTyIEHTOB. B OCHOBY Oa/sIbHO-pEHTHMHIOBOM CHCTEMBI IOJIOXEHBI MPUHILIMIIBI, B COOTBETCTBHH C
KOTOpbIMH (OPMHUPOBAHHE PEUTHHIAa CTyJIEHTa OCYLIECTBISETCS B XOJ€ TEKYLIEro KOHTPOJISA
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

IIo wroram Tekymied ycHeBaeMOCTH CTYJIEHTY MOXET ObITh BBICTaBJIEHa OIIEHKa I10
IIPOMEXYTOUHOM aTTecTallii B COOTBETCTBUU 3a HaOpaHHBIMU 3a cemecTp Oamtamu. CTyaeHTam,
HaOpaBIIUM B XOJi€ TEKYLIEro KOHTPOJS YCHEBAaeMOCTH MO aucuuiuinHe ot 61 no 100 GamnoB u
BBIMIOJIHUBIIMM BC€ O0Os3aTENIbHbIE BU/bl 3aIUIAHUPOBAHHBIX YUYEOHBIX 3aHATUH, IO PELIEHUIO
npenojiaBatenss 0e3 TMPOXOXKIACHUS TMPOMEXKYTOYHOM aTTeCTallud BBICTABISETCS OLIEHKAa B
COOTBETCTBUU CO IIKAJION OLIEHKU PE3yJIbTAaTOB OCBOCHUS IUCHIUILIMHBI.

Pesynbrar 00y4eHusi cuuraercs c(POPMHPOBAHHBLIM (NOBBIIICHHBI YPOBEHB), €CIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO TOJHOCTBIO; MpPHU YCTHBIX COOECENOBAaHUSAX CTYAEHT
UCUEpIIbIBAOIE, IOCIEI0BAaTEIbHO, YETKO M JIOTHUECKH CTPOMHO H3/araer y4eOHBI Marepua;
CBOOOJHO CHpaBiseTCs C 3ajadyaMd, BONpPOCAMM U JPYTMMM BHJAaMHU 3aJaHUM, TpeOyroIux
NIPUMEHEHNs 3HAHUM, UCIOJb3YeT B OTBETE MONOJIHMUTEIBHBIM MaTepuall; BCE INPEAYCMOTPEHHBIE
paboyeil y4eOHON mporpaMMoil 3aJaHMsl BBIIOJHEHbBI B COOTBETCTBUM C YCTAaHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYJEHT CIIOCOOCH aHAJM3UPOBaTh IOJYYEHHBIE PE3YJIbTaThbl; MPOSBIISIET
CaMOCTOSITENIbHOCTh TPU BBINIOJHEHUH 3aJ[aHHM, KaueCTBO MX BBIIOJHEHUS OLIEHEHO YHMCIIOM OaslioB
or 86 mo 100, YTO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH peE3yJIbTaTOB
00yJeHUsI.

Pesynbrar o00ydeHusi cumrTaercsi C(QOPMHPOBAHHBIM (IIOPOrOBBLIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEp)KAHUE Kypca OCBOEHO TMOJHOCTBIO; MpPH YCTHBIX COOECeIOBaHUSAX CTYAEHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOWHO Wu3jaraeT y4eOHBIH MaTepuall; CIpaBlseTcs C
3aJayaMy, BOMPOCAMHM U JPYIrUMH BHJAAMU 3aJaHuil, TpeOyloIIWX TMpUMEHEHHUs 3HaHWM; Bce
IpeyCMOTpEeHHBIe pabouell yuyeOHOM mporpaMMoil 3aJaHusi BBIIOJIHEHBl B COOTBETCTBHHM C
YCTaHOBJIEHHBIMU TpPEOOBaHUSIMH, CTYJIEHT CHOCOOEH aHaIM3UpPOBaTh IOJyYEHHBIE pPE3yJbTaThl;
IPOSIBIISIET CAaMOCTOSITEIBHOCTh IIPU BBINOJIHEHWM 3aJlaHWl, KAayeCTBO HX BBINOJIHEHHUS OLEHEHO
yucioM OamioB oT 61 no 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU
pe3ysIbTaToOB OOyUEHHUS.



13

PesynbTaT 00ydeHHMsi cunTaercsi HeCOPMHMPOBAHHBIM, €CJIU CTYIEHT MPU BBINOJIHEHUH
3aJaHUii HE JEMOHCTPUpPYET 3HaHUI ydeOHOro Marepuasa, JAOMYCKAaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPyJHEHUSMHU BBIMOJHSACT 3aJaHUSA, HE JIEMOHCTPUPYET HEOOXOIUMBIX YMEHUH,
Ka4eCTBO BBHITNIOJHEHHBIX 33/IaHUl HE COOTBETCTBYET YCTAHOBJIIEHHBIM TpPeOOBaHMSM, KadeCTBO HX
BBITMIOJTHEHUSI OLIEHEHO YHCIIOM OaJlsIoB HIKE 61, UTO COOTBETCTBYET IOMIOPOTOBOMY YPOBHIO.

4.2. Meroanueckue YyKa3aHusi JJsi 00yYAIOUIUXCS IO OCBOEHUIO JHCHUILIMHBI Ha
3aHATHAX JEeKIHOHHOI0 THIIA

JIeKIIMOHHBIN KypC MperoiaraeT CHUCTEMAaTH3UPOBAHHOE H3JI0KEHHWE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IUTaHa. B Xoje JIEKIMOHHBIX 3aHATHUH PaCKpPBIBAIOTCS 0a30BBIE BOMPOCHI B pamMKax
K10l TeMbl JUCHMINIMHBL. O003HAYalOTCs KIIFOUEBBIE aCIEKTHI TEM, a TAKXKE JIEJIAl0OTCS aKIICHTHI Ha
Han0oJiee CIOKHBIE M Ba)KHBIC IOJIOKEHHUS M3y4aeMoro marepuaia. MaTepuaibl JICKIIUN SBIISIOTCS
OTIOPHOW OCHOBOM ISl IIOATOTOBKH O0YYAIOMIMXCS K MPAKTUICCKUM 3aHSATHSIM U BBIITOJIHEHUS 33 JaHHIA
CaMOCTOSTENIbHOW pPabOThl, a TakKe K MEPONPUATHIM TEKYIIEro KOHTPOJISI YCIEBAaeMOCTH M
MIPOMEKYTOUHOM aTTECTAllMU 1O TUCLHUILIINHE.

B xone NEeKIMOHHBIX 3aHATHIH HEOOXOJMMO BECTH KOHCIIEKTHpPOBAHHE y4eOHOro marepHuala.

Bo3M0XHO Be/leHHE KOHCTIEKTA JICKIIUNA B BU/I€ UHTEIUICKT-KapT.

4.3. Meroanyeckue YyKa3aHusi Ui OOYYalOIIMXCSl 1O OCBOEHHI0 JAUCHHUILUIMHBI Ha
3aHAITUSIX CEMHHAPCKOI0 THIIA

[IpakTuueckue (ceMHUHApCKHUE) 3aHATUS MPEACTABIAIOT COOOHM JeTanu3aluio JIEKIHOHHOIO
TEOPETUUECKOr0 MaTepuasna, MIPOBOJAATCS B LIENAX 3aKPEIUICHHUsI Kypca M OXBaThIBAIOT BCE OCHOBHBIC
paznenbl. OCHOBHOM (OpMOI TPOBEACHHS CEMHHAPOB H MPAKTUYCCKUX 3aHATHH  SBISCTCS
oOcyxaeHue Hanbosee MPoOIEMHBIX U CIIOKHBIX BOIMPOCOB MO OTJEIbHBIM T€MaM, a TaKXKe pelIeHHe
3a/1a4 v pa30op MPUMEPOB U CUTYAIIUH B ayJUTOPHBIX YCIOBHSX.

[IpakTuueckue (CeMHUHAPCKHE) 3aHATUS 00yUaOIUXCsl 00eCTIeYNBAIOT:

— TPOBEPKY M YTOUHEHHE 3HAHUM, TTOJIYUCHHBIX Ha JICKIUX;

— TIOJIyYeHHWE YMCHHH W HABBIKOB COCTABIICHHUS JIOKJIAQJIOB W COOOMICHUH, OOCYXICHHS
BOMPOCOB 10 Y4eOHOMY MaTepuany JUCITUILINHBI,

— TOJABEJEHHUE UTOIOB 3aHATHI M0 PEUTHHTOBOM CUCTEME, COIIACHO TEXHOJIOTHYECKON KapTe
JUCITUATIITUHBI.

4.4. MeroanyecKue yKa3aHUus MO CAMOCTOSATEIbHOM padoTe 00y4arommuxcs

CamocrosTenbHas paboTa 06ecreunBaeT MOAr0TOBKY 00y4aroIerocs K ayAMTOPHBIM 3aHATHIM
U MEpONPUATUSAM TEKYIIEro KOHTPOJISI U IMPOMEXKYTOUYHOM aTTECTallUM MO U3y4aeMOW JAMCLMUILIMHE.
Pe3ynbpTaThbl 3TOI NOATOTOBKU MPOSBISAIOTCS B aKTUBHOCTH 00YYArOIErocsl Ha 3aHATHSAX U B KaueCTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJJaHUI U IpYTUX (GOPM TEKYIIEro KOHTPOJIS.

[Ipy BBIMONHEHUM 3aJaHUNA JII CAMOCTOSITENIBHOW pPabOThI pEKOMEHAyeTcss MNpopadboTKa
MaTepHAJIOB JIEKIUNA IO KaXK10M MPONJECHHON TeMe, a TAaKKe U3Yy4EHUE PEKOMEHIYEMOM JIMTEpaTyphl,
npenacraBieHHol B Paznene 5.

B mpouecce camocToATENbHOW pabOTHI MPU M3YYEHUHM JUCHHUIUIMHBI CTYJEHTBI MOTYT
UCMOJIb30BaTh B CIELMAIN3UPOBAHHBIX AYAUTOPHUSAX Ul CaAMOCTOSATENBHOW pabOThl KOMITBIOTEPHI,
o0OecrieynBaroIeMy JOCTYIl K HPOrpaMMHOMY OOECHEYEHHI0, HEOoOXOIUMOMY IJIsi H3ydeHUus
JUCLUIUIMHBL, a TaKKe J0CTYI 4yepe3 UH(OPMAIIMOHHO-TeIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K
AIIEKTPOHHOM HH(OpMaIMOHHO-00pazoBaTenbHON cpeae yHuBepcuteta (OUMOC) u 31neKTpOHHOM
oubmuoreunoit cucteme (OBC), rae B 2JEKTPOHHOM BHUJAE pPACHOJaraloTcs ydyeOHble U ydeOHO-
METOJIMYECKHE MaTepPHaIIbl, KOTOPbIE MOT'YT OBITh MCIOJIB30BaHBI JUIsl CAMOCTOSATEILHONU pabOThl pU
W3Y4YE€HUU JUCLUILINHBI.

Jlnst oOywaromuxcsi 1o 3a04HOM (opme oO0ydeHHsl caMOCTOsITeNbHash paboTa SBISETCS
OCHOBHBIM BHJIOM y4€OHOU NEesTeTbHOCTH.
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5.  YYEBHO-METOIJMYECKOE U HWH®OPMAIMOHHOE OBECIIEYEHHE
JUCIHUIIVIMHBI

5.1. IlepeyeHb OCHOBHOI W /JONOJIHUTENbHON y4eOHOH JIMTepaTypbl, HeOOXOAMMOM /JIsl
OCBOCHHSA JHCHUILIHHBI

Bea nurteparypa, BKIIOYEHHas: B JAaHHBIM IIE€peyYeHb, IPEJICTABICHA B BHUJAE 3JIEKTPOHHBIX
pecypcoB B diekTpoHHOM OnbnoTteke yauBepcurera (ObC). Jluteparypa, ucnonb3dyemasi B Ie4aTHOM
BUJIE, IPE/ICTaBlIEHA B HAYYHOU OMOIMoTEeKe yHUBEpcUTeTa B 00beMe He MeHee 0,25 3K3eMIUIsIpoB Ha
OJIHOTO 00yYarouierocs.

OcHoBHas1 JiUuTEpaTypa

1. WUrommnu, B. M. Marematudeckasi Jioruka [DJIEKTpOHHBINA pecypc] : yueb. mocobue yis
BY30B 10 HampapieHuto noArot. "[lea. oopazosanue" / B. U. UrommH. - JlokymenT Bookread2. - M. :
NH®PA-M, 2019. - 398 c. - Pexxum pocryma: http://znanium.com/bookread2.php?book=987006.

2. Uromwmn, B. WM. COopHMK 3ahay MO MaTeMaTU4YeCKOW JIOTMKE M TEOpUU alTOPUTMOB
[DnexTpoHHBI pecypc] : y4e0. mocoOue IS CTYIESHTOB BY30B IO HampaBieHHio monarot. "Ile.
oOpazoBanue" (kBanudukamus "6akanasp") / B. U. Urommun. - Jokyment Bookread2. - M. : Kypc [u
ap.], 2019. - 392 c. - Pexxum poctyna: http://znanium.com/bookread2.php?book=986940.

3. Kpatkuii kypc BbICIIed MaTeMaTUKH [DJIEKTPOHHBIH pecypc] : ydel. ans BY30B IO
HanpaiieHuto moarot. "OkoHomuka" / K. B. bamnun [u np.] ; mox oobmr. pen. K. B. banauna. - 2-e uzn.
- Jokyment Bookread2. - M. : JamkxoB u K, 2017. - 512 c. - Pexum pocryma:
http://znanium.com/bookread2.php?book=415059.

4. Cobonesa, T. C. JluckperHas maTemMatuka. YTIyOJI€HHBIM Kypc [DIEKTpOHHBIN pecypc] :
yuebnuk / T. C. Cobonesa ; mox pen. A. B. Ueukuna. - JJokyment Bookread2. - M. : KYPC [u np.],
2016. - 277 c. : ni. - Pexxum goctyna: http://znanium.com/bookread2.php?book=520541.

JonoHUTeILHAS JUTEpPaTypa

5. Kannenan, C. A. [IuckperHas maTemMaTuka [DJIEKTPOHHBIM pecypc] : yued. mocodue st
cpen. mpod. oopazosanus / C. A. Kannenan. - Jlokyment read. - M. : ®OPYM, 2018. - 221 c. - Pexxum
noctyna: https://new.znanium.com/read?pid=978416.

6. Kysnenos, O. II. /luckperHas marematuka Juist umxenepa [Tekcr] : yue6. mocobue / O. I1.
Kyznemnos. - U3a. 6-¢, crep. - CII6. : Jlanb, 2009. - 395 c. : .

7. Kynukos, B. B. Jluckpernas marematuka [DJeKTpoHHBIA pecypc] : ydel. mocobue amis
By30B 10 crnieruaabHocTsIM 071700 "duszuka u texuuka ont. cBs3u", 200900 "Cetu CBSA3M U CUCTEMBI
kommytanun", 201000 "MHorokaHan. TeirekomMmyHukan. cucremsl', 201100 "Pamuocssss,
pamuoBenianue u teneBuaeHue", 201200 "CpencrBa cBsizm ¢ moABMXHBIMH oOBekTamu', 201300
"3amm. cucremsl cBszn" / B. B. Kynukos. - JlokymenTt Bookread2. - M. : PUOP, 2010. - 173 c. : un.
- Pexxum noctyna: http://znanium.com/bookread2.php?book=126799.

8. Cnaiin-nekuus no gucuuruiiHe "JlMCKpeTHas MaTeMaTHKa, MaTeMaThdecKas JIOTHKa |
Teopust anropuTMoB" paznen "MaremaTtudeckas Jioruka' [DIEKTPOHHBIM pecypc| : Ui BCex
Hanpasinenuit BIIO / TloBomxk. roc. yH-T cepBuca (@I'BOY BIIO "TIBI'YC"), [Ka¢. "Beicm.
maremaTrka'] ; coct. M. C. CrmpuHa. - Jlokyment PowerPoint. - Tonssrtu : TIBI'YC, 2015. - 6,95
MB, 79 c.. - CD-ROM.

9. Ilemenes, FO. II. [uckpernas Matemarwka |[Tekcr] : yde0. mocoOue sl BY30B IIO
HarpasieHuo u cneunansHocty "[Ipuxian. matemaruka u nHpopmaruka" / O. I1. Illesenes. - CIIO. :
Jlanw, 2016. - 592 c. : ni.

10. Hlesenes, FO. II. COopHuk 3amady MO IUCKPETHOW MaTeMaTHKe (JUIsl MPaKTHUYECKUX
3aasaTHR B Tpynmax) [Tekct] : y4e6. mocoOue [/1si By30B]| MO HAmpaBlICHUIO MOATOT. OakaJaBpOB
"Ilpuknan. matematuka u unpopmaruka" / FO. I1. Ilesenes, JI. A. Ilucapenko, M. 1O. IlleBenes. -
CIIb. : Jlanb, 2013. - 528 c. : uin.
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5.2. IIpodeccuoHanbubie 0a3bl JAaHHBIX, HH(POPMALNMOHHO-CIPABOYHBLIE CHCTEMBI,
HHTEPHET-Pecypchl

1. Allmath.ru [DnextponHslii pecypc] : BCs MaTeMaTHKa B OJHOM MecTe. — PeKuM J0CTyra:
http://www.allmath.ru/. - 3ari. ¢ sxpana.

2. Exponenta.ru [DnexkTpoHHBIN pecypc] : oOpa3zoBar. Mar. calt. — Pexum mgoctyma:
http://www.exponenta.ru/. — 3arJ. ¢ 3kpaHa.

3. Math-Net.Ru [Dnekrponnsiii pecypc] : obmepoc. mar. mopral. — Pexum gocryma:
http://www.mathnet.ru/. — 3ar. ¢ s3xpaHa.

4. ToToBBIC 3aJayd M pEIICHHWS OHJAMH [DJEeKTpoHHBIH pecypce]. - Pexum pocryna:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.
5. Pemenue BbIcHIEl MaTeMaTHKW OHJIAWH [DIEKTpOHHBIM pecypc]. - Pexum npocryma:

http://mathserfer.com/. - 3aru. ¢ skpaHa.

6. OnekrponHas OubaMOTeyHast cucreMa I[IOBOKCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA
cepBuca [ DIeKTpoHHBIH pecypc]. - Pexxum poctyma: http://elib.tolgas.ru/. - 3ari. ¢ skpana.

7. DnekTpoHHO-OMOIMOTEeYHas cucTeMa ZNnanium.com [DieKkTpoHHbIA pecypc]. - Pexum
nocryna: http://znanium.com/. — 3ari. ¢ 3kpaHa.

5.3. IIporpammHoe obecnieuyeHue

HNudopmannonnoe obecrieueHne y4eOHOrO Mporecca MO AMCHUIUIMHE OCYIIECTBISIETCS C
UCIIOJIb30BAaHUEM  CJIEYIOIIEr0 MPOrpaMMHOTO o0ecnedeHus (IMIIEH3HOHHOTO U CBOOOIHO
pacIpoCTpaHseMOro), B TOM YUCJI€ OTE€YECTBEHHOI'O ITPOU3BO/ICTBA.

Ne HaumeHoBaHHe YciaoBus gocryna
n/n
1 Microsoft Windows 13 BHYTPEHHEH CeTH YHUBEpCUTETa (JIMIICH3MOHHBIH TOTOBOP)
2 Microsoft Office 13 BHYTPEHHEH CeTH YHUBEpCUTETa (JIMIICH3MOHHBIH TOrOBOP)
3 C10 MOODLE u3 JII000H TOYKH, B KOTOPOH MMeeTcs JOCTyN K ceTd VHTepHer
(JIMIIeH3MOHHBII 1OT0BOP)



http://www.allmath.ru/.%20-%20����
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
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6. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM JJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

[Tomerienust mpencTaBisiioT co00il yuyeOHbIe ayIUTOPUH AJISi MIPOBEACHUS YUEOHBIX 3aHITHH,
MPEeyCMOTPEHHBIX y4eOHBIM IUJIAaHOM U paboyeil MporpaMMoil JUCHUIUIMHBI, OCHAIlECHHbIC
000py/1I0BaHUEM M TEXHUYECKHMHU CPENCTBAMU OOyUEHUS.

3aHATHSA JIEKIIHOHHOTO THNA. Y4ueOHble ayAUTOPUM [UIS 3aHATUH JICKIMOHHOTO THUIA
YKOMIUIEKTOBAaHBI MEOENIBIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHHUSI, CITY KALTUMHU IJIs1 TIPEACTABICHUS
yueOHoli nH(popManuu (CTallMOHAPHBIE WK TIEPEHOCHbIE HAOOPHI IEMOHCTPALIMOHHOTO 000PyI0BaHUs
(IpOEKTOp, IKpaH, KOMITBIOTEP/HOYTOYK), y4eOHO-HAINISIHbIE TOCOOUs (MPEe3eHTAlMH 10 TeMaM
JeKUi), 00ecCreurBaoIie TeMaTUYeCKHe WILTIOCTPAIMKM, COOTBETCTBYIOLIME IAHHOW IMpOrpaMme
JVCLIATUTAHBL.

3aHATHSA CeMHMHAPCKOro TUma. Y4eOHble ayAUTOPUM JUIsl 3aHATHUI CEMHHApPCKOrO THUIA
YKOMIUIEKTOBAaHBI MEOENIbIO U TEXHUYECKUMHU CPEICTBAMH O0YUEHUS, CITYKAIIUMH JUTS TPEACTABICHHS
yueOHoii nHpopmanuu (CTallMOHAPHBIE HIIM IEPEHOCHBIE HAOOPHI JEMOHCTPAILIMOHHOTO 000PYI0BaHHS
(IpoeKTop, 9KpaH, KOMITBIOTEP/HOYTOYK).

IIpomexyTounas arrecramusi. J[ns mnpoBedeHHs TPOMEXKYTOYHOM aTrTecTaliuu 1o
JUCLIUIUINHE HCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILEHHBIE KOMIIBIOTEPHON TEXHUKOU C
BO3MOXXHOCTBIO TMOJKJIIOYeHHsT K ceTH HWHTepHeT M oOecriedyeHHeM JOCTylna B SJIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIFHYIO  CpPelly  YHHBEpCHUTETa  W/WIM  y4eOHBIE  ayJUTOPHH,
YKOMILIEKTOBaHHBIE MEOENIbIO U TEXHUUECKUMHU CPECTBAMHU O0yUEHHUSI.

CamocrositesbHass pabGora. Ilomemenust 11 CcaMOCTOSTENbHOM pabOThl  OCHAILEHBI
KOMIIBIOTEPHONH TEXHHKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTH «MHTepeHeT» U JOCTYNOM K
AJIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. Jns  opraHuzaiuu
CaMOCTOSITENIbHOM pabOThl 00YJAIOIIUXCS UCTIOTIB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

O6ubnnoreka (Meauasan), UMEIoIIasi MecTa g 00yJaroluXcsi, OCHAIIICHHbIE KOMITBIOTEpaMH C
JOCTYIIOM K 0a3aM JaHHBIX U ceTH MHTepHeT.

DJIeKTpPOHHasi HMH(OpPMaNMOHHO-00pa3oBaTeqbHass cpeaa yHusBepcurera (JQUOC).
Kaxnaplii oOywaromuiics B TEYEHHE BCEro Iepuoaa oO0y4deHHs oOecnedyeH WHIWBUIYaJIbHbIM
HEOI'PaHMYEHHBIM JOCTYIIOM K 3JI€KTPOHHOM MH(OpMAIIMOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETa
(OUOC) http://sdo.tolgas.ru/ u3 nr0bOW TOYKH, B KOTOPOH HMMeeTcss JOCTyNl K HH()OPMAIUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu "MHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00ecrneynBacT:

JOCTYN K Y4eOHBIM IUIaHaM, pabodyuMM IporpamMmaM JTUCHMIUIMH (MOJIyJei), mporpammam
NPaKTHUK, OJIJIEKTPOHHBIM YYeOHBIM M3JaHUAM U DJIEKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
yKa3aHHBIM B pabouux MporpamMmax JUCHMILIMH (MOAYNEe), porpaMMax MpakTHK;

(dhopMupOBaHHE JIEKTPOHHOTO MOPTGOJINO 00YUaIOIIEToCs], B TOM YHCIIE COXPaHEHUE ero padoT
Y OLIEHOK 32 3TH PalOTHI.

B cayuae peanuzamuu o6pa3oBaTeIbHON MPOTPaMMBI ¢ TPUMEHEHUEM DJIEKTPOHHOTO OOyUCHHS,
JTUCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHonoruit SMOC nonoaHUTENBHO 00ECTIeYnBaEeT:

¢ukcanuo xoxa oOpa3oBaTEIBLHOrO MpOIEcca, Pe3yIbTaTOB MPOMEKYTOUHOW aTTecTaluu U
pe3yabTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl,

MpOBeJIeHNE YUEOHBIX 3aHATHI, MPOLIEYp OLIEHKH Pe3yIbTaTOB 00YUYEHHUs, pealn3aiusi KOTOPbIX
IOPEeIyCMOTPEHAa C TPUMEHEHHUEM JJIEKTPOHHOIO OOYYeHHUs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH;

B3aMMOJICHCTBHE MEX/y YYaCTHUKaMU 00pa30BaTeNbHOIO MPOIiecca, B TOM YHCIE CHHXPOHHOE U
(unm) acHHXpPOHHOE B3aUMOJAEHCTBUS ocpeacTBOM ceTu "UHTepHer".
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1. OCOBEHHOCTH OPI'AHMU3ALINN OBYYEHUA  JIA JIMIQ C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

[Ipu HeoOxomumocTH pabouas HporpamMma IUCIHUILUIMHBI MOKET OBITh aJanTHpPOBaHA IS
oOecrieyeHrss 00pa30BATEIBLHOIO MPOIECCa WHBAIUIOB M JIMI C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMHU
3I0pOBbsI, B TOM YHUCIIE Ul TUCTaHIMOHHOTO 0OyueHwus. [y aToro tpeGyeTcs 3asBI€HUE CTYACHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHHUE IICHXOJIOT0-MEIUKO-TIEarorHiecKod KOMHCCUU
(IIMIIK).

B ciydae HeoOXomuMOCTH, 00yUYarOIIAMCS M3 YUCIIA JIUI C OIPaHUYECHHBIMH BO3MOXKHOCTSIMHU
310pOBbsl  (TIO 3asBIEHUIO OOydaromerocs) a s WHBAIMJAOB TaKKe B COOTBETCTBUH C
WH/IMBUYAJIbHOW MTPOrpaMMOl peaOuiIMTalliy HHBAIHIA, MOTYT TPEIaraThCsl CICIYIOINE BApUAHThI
BOCTIpUATHUS YIeOHOM HH(DOPMAIIMH ¢ YIETOM X HUHIUBUIYATHHBIX TICUXOPU3NIECKUX OCOOCHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM AJIEKTPOHHOTO O0yYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHI:

— IS UL C HAapYIIEHUSMH 3PEHUS: B MeYaTHON (opMe yBEIMYEHHBIM HmpupToM; B hopme
AIIEKTPOHHOTO TIOKYMEHTa; B opme ayauodaiiia (mepeBos yueOHbIX MaTepuaioB B ayanopopmar); B
neuyaTHoOH Qopme Ha s3blke bpaiig; WHIMBUAyalbHBIE KOHCYJIBTAllMM C  TPHUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHIANBUAYAIBHBIC 3aJJaHUS U KOHCYJIbTALINY;

— IS JIMI] C HAPYUIICHUSIMU CIyXa: B NIEUYaTHOH (Gopme; B GopMe IEKTPOHHOTO JOKYMEHTA,
BUZCOMATEpHATIBl C  CYOTUTpaMH;  WHAWBUIYyalbHbIE  KOHCYJIbTAllMM C  TNPUBJICYCHUEM
CYpJIOTIEPEBOIUMKA; UHANBUIYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIIUY;

— IS UL ¢ HAapyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amrapara: B me4aTHoil ¢opme; B hopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiisia; HHINBUIYaIbHBIC 3a1aHUS 1 KOHCYJIbTAIHH .
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8. OHEHOYHBIE MATEPUAJIbI (®OHJ OIEHOYHBIX CPEACTB) JIJs
TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAM

8.1. TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIH UHbIE MATEPHAJIbI, HEOOXOAUMBIE VIl OI[€eHKHU
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/I€e TEKYILEr0 KOHTPOJISI yCIIeBAeMOCTH

8.1.1. Tunossie 3alaHUi K IPAKTHYECCKUM 3aHATHAM

IIpakTuyeckoe 3ansaTue Ne 1. Teopusi MHOKeCTB.

3amanue 1. Ha quckperHom mHOkecTBe U Becex mudp 3agansl MHOkecTBa A, B, C:

A={3,4,5, 7}, B={2, 4,5, 9}, C={1, 2, 4, 9}.

Haiigure ciemyromme MHOKECTBA, H300pa3uTe UX KpyraMu Dijiepa ¥ ONPeIeIuTe MOIIHOCTb
MOJTyYEHHBIX MHOYKECTB:

a) ANB;6) AUB;B) A\B;r) AAC; 1) AxB; ¢) C*

3ananue 2. CKOJBKUMHU CIIOCOOAMH MOYKHO TIOCTABUTh PSJIOM Ha IMOJIKE 5 Pa3IMYHBIX KHUT?

3amanue 3. B maxmaTHOM TypHHUpE ydYacTBYIOT 5 toHomied u 3 neBymkd. CKOJIBKAMH
crioco0amMu MOTYT paclpeleIuThCs MECTa CPeH JICBYIIEK, €CIIU BCE YYACTHUKU TYPHUPA HAOMPArOT
pa3HOE KOJIIMYECTBO OYKOB.

3ananue 4. 3anuiuTe pa3noxeHue OuHoma (1 — w.ﬁ) g

Bamanue 5. Haiiaure cpeanuii wieH pasnoxenns ounoma (2 + 3b)°,

IIpakTuyeckoe 3ansitue Ne 2. JjieMeHThI Teopuu rpados.
3amanwue 1. 3agaiire OunapHoe oTHOIIEHUE R:

a) rpadom,
0) criuckom pebep,

1110
1000
CCJIM MaTpHlla OTHOLICHUA R HNMECT BU. 1010
0010

I1Io 3a,Z[aHHOI>'I MaTpune OTHOIIIEHUN OIIPCACIINTEC BUJ OTHOIIIEHUN U BUJ COOTBCTCTBYIOLICTO

rpada.
3ananue 2. Haiinute oO0veaunenue u nepeceuenue rpadoB Gi u Gy, gononHenue s rpada

G;. 3amanue rpadoB Gy u Gy:
V2 £]
°
" "
v,
1%
2 T

Gi(V; X) Gy(V; X)

3ananue 3. Haiinure nuamerp, paauyc u ueHtp rpada G. Spnsercs au u300paxeHHbIH rpad

IJIaHAPHBIM?
b q

G:

[ Bx—m

3al[aHI/IC 4, Hpe,[[CTaBLTC 3aJaHHOC aﬂFeraI/I‘-ICCKOC BBIPAXKCHUC B BHAC ABOUYHOI'O

-uql ¥iz+2n)
nepesa (rpag-cxemsl 3TOH (HOpMyIibl), TUCThS KOTOPOTo — MepeMeHHbIe M, N, X, Y, Z. Beimummre Bce
BO3MOJKHBIE TTOA(POPMYJIBI.

3amanue 5. CocTaBbTe CLieHapuil M MO HEMY IHOCTpOiiTe ceTeBoM rpad, WILTIOCTPUPYIOLIHA
HOPSI0K BBIITOJIHEHUSI ONIEPALUi, JUIsl TOTO YTOOBI IPOBECTH LIAXMAaTHBIM TYpHUP.
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IIpakTuyeckoe 3ansaTue Ne 3. Aiiredpa BbICKa3bIBAHUI.

3ananue 1. M3 nByx npoctTeix BbicKaszbiBaHuM: A — «lloHATh uctuny» u B — «Jlogymarbcs
CaMOMY» COCTaBbT€ CJIO’KHBIE BHICKA3bIBaHUS MO (popMyram:

a) 4;0) AVE;B) A®B r) AABn)A—+B;e)A < B,

3ananue 2. ns 3anannoi OyneBoit pyHkuuu Tpex nepeMenHbix F(X, Y, ):

a) BBIYUCIUTE 3HaYeHrne GyHkuuu F(X, Y, Z) npu 3adaHHBIX 3HAYCHHUSIX aprymMeHToB X=1, y=0,
7=0;

0) mocTpoiiTe TabIWIy MCTUHHOCTH, HAWIUTE aHAIUTHYECKYIO (opmy OyseBoil (GyHKIMHU B
CH-dbopme 1 CKH-dopwme;

B) paszjoxwure OyneBy pyukiuio F(X, Y, Z) mo nepeMeHHoi Z;

I') IOCTPOiiTe ABOMYHYIO (OpMY 3a1aHHON OyieBoi QyHKIHH;

J1) C TOMOIIIBbIO AKBUBAJICHTHBIX IpeoOpa3oBaHuii NpuBenuTe GyHKIHIO K TynukoBod JTHD,
KH®;

€) Haiaute Tpems crocobamu (Ha Kybe, ¢ momomipio kapT KapHo m meromom KsaiiHa)
muHnMaibabie MJIH® 1 MKH®-dopmer.

k) TIOCTPOMTE pENeHHO-KOHTAaKTHYIO CXeMy C 3aJaHHON (QyHKIHMEW MPOBOAMMOCTH,
COOTBETCTBYIOILEH OyneBoi (pyHKINU;

3) MOCTPOITe KOMOMHALIMOHHYIO CXeMY JJIs 3aJaHHOM OyseBoil pyHKINU.

3ananue 3. [TocTpoiiTe JIOrHYecKOoe BRIPAKCHHE 110 33IaHHOH Ta0JIHIIe HCTUHHOCTH, TIPUBEIUTE
ero Kk muHuManbsHoil JIH® anreGpanuecku u ¢ nmomolipio kapT KapHo mocTpoiite cOOTBETCTBYIOIIUN
JIOTUYECKUI DJIEMEHT.

N XN K| F
0 0 0 1
0 0 1 1
0 1 0 1
0 1 110
1 0 0o
1 0 1 1
1 1 010
1 1 110

3ananue 4. Iloctpoiite cosepiienasle IHO® u KH® u coorBercTByromye MUHHUMAaIbHbIE
dbopmbl 11t OyIeBBIX DYHKIIHI, 3aJaHHBIX TaOJIWYHO!

X X X |F
0 0 0 1
0 0 1 0
0 1 01
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0|1
1 1 1 ]1

3amanve 5. CocraBbTe TaOMMIBI MCTHHHOCTH IS HPEIaracMbIX BBIPaXKEHHH. YTIPOCTUTE
BBIP@XKEHUS M CHIENAiTe BBIBOJ 00 X UCTHUHHOCTH:

a)A = (B —=A4);

6) (AvB)A - B;

B) A = (A — B).
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IIpakTuyeckoe 3ansaTue Ne 4. Jlornka npeaukarTos.

3amanue 1. HaliquTe 0061acTh HCTUHHOCTH MpEIUKaTa P(x,v) = «ayv—x>=0»n n300pa3uTh
€ro Ha KOOPJIMHATHOU TUIOCKOCTH.

3ananue 2. Haiigure MHOXECTBO MCTUHHOCTH JJISl CIEAYIOUIMX JBYXMECTHBIX MPEIHKATOB,
3aJJaHHBIX Ha YKa3aHHOM MHOXKECTBE CBOMX IepeMeHHbIX. CpaBHuTe npeaukatsl Pi(x; y) u Po(x; y)=
Pi(y; X), ecnn 3a7aHa BbICKa3bIBaTeIbHas Gopma «y aemutes Ha X», M, ={2, 3, 6}; My={2, 3, 9, 12,
15}.

3amanue 3. M3BectHo, uro P(X)=«X nemutcs Hameno Ha 2», T(X)=«X — IPOCTOE YHUCION,
Q(X,y)=«y nmenutTcs Haleao Ha X». BbIpa3uTh B MOHATHUAX €CTECTBEHHOTO sI3bIKa (HOPMYJy JIOTHKH
npeaukatoB. OnpeaenuTh N-MECTHOCTh M YCJIOBHE HUCTHHHOCTH mnpeaukata VX(T(X) — 3y

(P(y) ® Q(x.y))).

IIpakTuyeckoe 3ansaTHe Ne 5. JjIeMeHTbI TEOPUHU AJTOPUTMOB.

3amanue 1. Hanumumre nporpamMy mamuHbl ThlopuHTa, nepeBojsmeld konpurypamuo Cp B
koHpurypamuto Cy:

a) Cy = qqoa™b, €, = q,a"ba™ (n = 1);

0) Cy = gga™b™, C; = q,(ab)" (n = 1);

B) Cp = Aa"qyb™, €, = Ab™g,a" (m,n = 1), rue A — nycToii cCUMBOIL

Bamanue 2. Haiiaure ¢pynkuuu g u h B pekypcuBHO# (opmyrne At AByXMECTHON (YHKIIMU
fx,¥) = x- ¥+ z, ecitu pexypcus IPOBOAUTCS 110 IEPEMEHHOI X.

3ananue 3. COCTaBUTh CXeMy HOPMAJILHOTO alropMTMa, BeIYMCIsomero Gpynxuuio f(x) = 2x
B €IMHUYHOM KOJI€.

8.1.2. TunoBbie BONMPOCHI VIS YCTHOTO OMPoOca

Tema 1. Teopusi MHOXKECTB.

OCHOBHbIE TIOHATHS TEOPUH MHOKECTB.

Omneparuu HaJ MHOXKECTBaAMH.

CootBeTcTBUS MEXKIY MHOXKecTBaMU. OTOOpaxeHHU .
Knaccudukanus MHOKecTB. MOLTHOCTH MHOKECTBA.
Koprexu. JlekapToBbl MPON3BEACHNUS.

OtHowenus. buHapHble OTHOILIEHMS U UX CBOMCTBA.
DneMeHTbl KOMOMHATOPUKH.

bunom Herorona.

. IloacraHoBKH.

Tema 2. JneMeHTHI TEOPUU TPadoB.

10. OcHOBHBIE OHATHUS TEOPUH IpadoB.

11. CeszHOCTB B rpadax.

12. Onepanun Hajg rpadamu. JlepeBbs.

13. Hes3BemnieHnble rpadpml.

14. I'pad-cxemMbl MHOTOMECTHBIX (DYHKITHIA.

15. B3Bewennsie rpagpl. CeTb.

Tema 3. Auredpa BbICKa3bIBAHMI.

16. Bricka3pIBaHUS ¥ ONIEPAIH HAJI HUMH.

17. ®opmyinbl anreOpsl BHICKA3bIBAHUH.

18. OcHOBHBIE 3aKOHBI ATEOPHI JIOTHKH.

19. Byness! pyHKINH.

20. HopmanbHbIe (hopMBI OYIIE€BBIX ()YHKITHIA.

21. Munumu3anus 0yneBbIX GyHKIUH.

22. Tlpumenenue OyneBbIX (DYHKIHMHA K PETICHHO-KOHTAKTHBIM CXEMaM.
23. ®opMaTM30BaHHOE HCYUCIICHUE BBICKA3bIBAHHM.
Tema 4. Jloruka npeauKaTos.

24. OCHOBHBIE TIOHATHSA, CBA3aHHBIC C TIPESIUKATAMH.

25. Jlornueckue onepanyy HaJl IpeauKaTaMu.

26. KBanTopHBIE onepanuu HaJl IpeIuKaTaMHu.

CoNoOR~WNE
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27. ®opMyIIbl TOTUKHU TIPEIUKATOB.
28. PaBHOocHIbHBIE TIpeoOpa3oBaHus (POpPMYNT M JIOTHYECKOE CleJoBaHUE (OPMYN JOTMKH

MIPEANKATOB.

29. ®opMaIM30BaHHOE UCUYHCIICHUE TIPEAUKATOB.
Tema 5. D1eMeHTHI TEOPHH AJITOPUTMOB.
30. ®opmanuzanusi, yTOYHEHHWE W  O00OOImIeHWEe  TOHSTHS  ajroputMma.  [loHsTHE

aJIFOpI/ITMH‘leCKOI;'I CHUCTCMBI.

paBHO:

31. Mammnsl TrropuHra.

32. PexypcuBHbIC (DYHKITHH.

33. Hopmasbabie anroputMbel MapkoBa.

34. HepaspemmMebie anropuTMUYECKHE TPOOIEMBI.

8.1.3. TunoBbIe TECTOBBIE 3a]aHHUA

Tema 1. Teopusi MHOMKeCTB.

1. lano mHOXecTBO N = {O; 1}. JlexapTosa crenenb N papHa:

a{0;1}  6)((0:0%(0:1; (LOK(L1)) B {(0:1); (0;0):(L1)5(L0)}

2. Jlausl mHOXecTBA A = {X:X € [-2, @]} u B = {X:X e (-5, 3] }. Torma muoxectBo (-5, -2)

a) AUB 0) AnB B)B\A
3. Orobpaxenue MmHOkecTBa [ 1, 3] Ha MHOXKeCTBO [2, 8] 3amaercst popMyInoii:

a) y=x> 06)y=2" B)y=3x-2
4. CKOJIBKAMH CIIOCOO0aMH MOXKHO pacupeaciimtb OJHO IICPBOC, OAHO BTOPOC U OJHO TPEThC

MecTa Cpeii BOCbMH YYaCTHUKOB COPEBHOBAHMUSI?

a)124 ©6)260 B)336
5. Yucno A paBHO:
a)15 6)360 )30

Tema 2. JnemeHnTsl Teopuu rpagos.

1. Marpuiia MHIIUEHTHOCTH HEOPUEHTUPOBAHHOTO Tpada

1. X; 2
6e X2 X3 Xs
5
3 Ky
NMECT BU.
1 00 0 0O 01 0 0O 1 00 0 0O
1 11000 1 0110 1 11000
01 0100 01 000 01 0100
a) 0) B)
001110 01 0 01 001110
0 0001 2 0 00 11 0 00011

2. JIns 3amanHoro rpada
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IIPpUBCACHHAA Ta6m/1ua:

X1 | X2 | X3 [ X | X5 | Xg | X7
Vi | -1 -1
Vo | +1 | -1
V3 +1 | +1 | -1
V4 +1 | +1
Vs -1 | +1
Ve -1 -1 | +1

Ha3bIBaCTCS:
a) Marpuiia HHIUICHTHOCTH HEOPUEHTHPOBAHHOTO Tpada
0) Marpuiia HHIIUICHTHOCTH OPHEHTUPOBAHHOTO Tpada
B) Matpuiia CMEKHOCTH OPHEHTHPOBAHHOTO Tpada
3. I'pad G(V;X,f) Ha3bIBaeTCst 1epeBOM, €CIIH OH:
a) He COJICPIKUT IMKIIOB U MMeeT N pebep
0) He colepKUT IMKIIOB U uMeeT (N-1) pebdep, T.e. [X|=|V|-1
B) umeet (N-1) pedep, T.e. [X|=|V|-1
4. bunapaomy otHoenuto R(a,b):(b-a=4) ynosierBopsitoT napsr:
a) (6,10) 1 (14,19)  6) (12,17) 1 (6,10)  B) (6,10) u (17,21)
5. Crenenu BepmnH rpada G
1 2

HUMEIOT BUI:
a) deg (V1)=2, deg (V,)=2, deg (V3)=3, deg (V4)=4
6) deg (V1)=3, deg (V2)=2, deg (V3)=3, deg (V4)=4
B) deg (V1)=3, deg (V2)=2, deg (V3)=3, deg (V4)=3

Tema 3. AuredOpa BbICKa3bIBAHUIA.

1. ®yHK1Ms, 3a1aHHAs HA IBYMEPHOM €IMHUYHOM KyOe EZ,
X

10 11

00
01 Y
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nmeet C/IHD:

a) X~Y 0) X>Y B)X®Y

2. bynepa pynkuus X — 1 TOXIE€CTBEHHO paBHA (PYHKIIHH:

a0 0)1 B)X

3. MuHuManbpHas AM3BIOHKTHBHAS HOpMaibHas (opma OyneBoil pyHKIMH TpeX MepeMEeHHBIX
F(X)Y,Z) cpeau paBHOCHIBHBIX (OPMYIT Tpex MEpEeMEHHBIX, KOTOpasi npuHuMaeT 3HaueHue F(X,Y,Z)=
(0101010 1), umeer Bux:

a) XZvXZ 0) XYZvXYZvXYZvXYZ B)Z

4. Bynesst pyukuuu f(X,Y) u g(X,Y) 3anarorcs cronéuamu sHavennii f = [0110]" u g = [1011]".
CronGer 3Hauenuii pynkyu (f @ g) TpaHCIIOHMPOBaH B CTPOKY:

a)[1101]" 6)[1011]" ) [0101]"

5. MuHuManbHasi TU3BIOHKTUBHAS HOpMajbHas Gopma OyieBol (QYHKIMH TPEeX IEPEeMEHHBIX
F(X\Y,Z) cpenu paBHOCWIBHBIX (OPMYI TpeX IEPEMEHHBIX, KOTOpas MpEeACTaBlICHA 3aJaHHOM

peeHHO-KOHTAaKTHOM CXEMOM,
X

_ —Z—Y -
—Y—7— 5 X —
Y

HUMECT BU:

a) XYZ(XVY) 6) XYZ B) XvYVvZ

Tema 4. Jlornka npeamKaToB.

1. [lepemenHbIe, GUTYpUPYIOLIHE B KBAHTOPAX BCEOOIIHOCTH U CYIICCTBOBAHUS, HA3bIBAIOTCS:

a) HECBSI3aHHBIMU ITEPEMEHHBIMU

0) cBOOOTHBIMH TIEPEMEHHBIMH

B) CBSI3aHHBIMH [IEPEMCHHBIMU

2. [penukarnas popmymna VX Y V Z P(X, Y, Z) npexacraBnsier co0oii:

a) BBICKa3bIBaHUE 0) OJIHOMECTHBIN MPEIUKAT  B) ABYXMECTHBIN MPEIUKAT

3. Tepmun «Bce X» 0003HAYaETCS B JIOTHKE MPEAUKATOB:

a) AXx 0) IXx B) VX

4. Tlyctb K 03HauaeT CBOWCTBO «OBITh YETHBIM YHCIOMY», P: «OBITh MPOCTHIM YUcIOM». Toraa
BBICKA3bIBAHUE «CYIICCTBYIOT HEUETHBIC TPOCTHIC YHCIIA» CHMBOJIUYCCKH 3aITUCHIBACTCS TaK:

2) (V) k(A P(X)  6) @) k() v p(x)  B) (@) :k(X) A P(x)
5. Jlna muoxkects X ={1, 2}; Y={2, 3, 4} npemukar P(X,Y): «X*+Yy*>10» MoxeT OBITH
npeICTaBICH TAOIUIICH:

a) y 6) y B) X
X[27]3] 4 X[2]3]4 v|[2]3]4
1(o0]|o0] 1 1011 1(1]1]0
2(0](1] 1 2011 2100

Tema 5. D1eMeHTBI TEOPHUH AJTOPUTMOB.

1. Pexypcus B anroputme OyieT mpsSaMoi, Koraa:

a) PEKYPCUBHBIA BBI30B JIAHHOTO aJrOpHUTMa IMPOUCXOIUT U3 BCIIOMOTATEIILHOTO aJropuTMa, K
KOTOPOMY B JIAHHOM aJITOPUTME UMEETCs oOpaleHne

0) MOPSIAOK CIIeIOBAHUS KOMAaHI OIIPEICIIICTCS B 3aBUCHMOCTH OT PE3yJIbTaTOB MPOBEPKHU

HEKOTOPBIX YCIIOBHI
B) KOMaH 1a 0OpaIeHus AIropuT™Ma K caMoMy ce0e HaXOUTCSl B CAMOM aJITOPUTME

T') O/IMH BBI30B aJITOPUTMA MIPSMO CIEAYET 3a IPYTUM.

2. B mamne TrropuHra npeanvucanie R 1is TeHTONpoTsHKHOTO MEXaHW3Ma 03HAYaeT:
a) MepEeMECTUTh JICHTY BIPaBO  0) MEPEMECTUTH JICHTY BJIEBO

B) OCTAHOBHUTH MAIIMHY B) 3aHECTH B AYEHKY CHMBOJI

3. B anroputme MapkoBa acCOlMaTUBHBIM MCYUCIICHUEM Ha3bIBACTCS:
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a) COBOKYIHOCTh BCEX CJIOB B JaHHOM al(aBHUTE
0) COBOKYITHOCTbH BCEX JOMYCTHUMBIX CUCTEM ITOJACTAHOBOK
B) COBOKYITHOCTh BCEX CJIOB B JAHHOM aJi(paBUTE BMECTE C JOIMYCTUMOM CUCTEMOH TOJICTAHOBOK

I') KOT'/Ia BCE CJI0Ba B ali(paBUTE SIBIISIFOTCS CMEKHBIMU

4. B mammne [TocTa HEKOPPEKTHBIM AITOPUTM OYET B CICIYIOIIEM CIydae:
a) MY BBIIIOJIHEHUHU HEJIOMYCTUMOM KOMaH/IbI

0) pe3ysbTaT BBIOIHEHUS IPOTPAMMBI TAKOW, KAKOH U 0KUAAJICS

B) o koMauze «Ctom»

') MalllMHA HE OCTaHaBJIMBAETCS HUKOTJA

5. B anropurmax MapkoBa JjaHa cucTeMa MojICTaHOBOK B andasute {a, b, c}:
abc — c; ba — cb; ca—ab.

IIpeoOpasyiiTe ¢ HOMOIIBIO ITOM CHCTEMBI CI0BO bacaabc:

a) cbc  ©) cchcbbc  B) cbacba r) chabc

8.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIH UHbIE MATEPHAJIbI, HEOOXOAUMBIE VIl OI[€HKHU
3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/1€ POMEKYTOYHOM aTTECTAIUU 1O JUCHUIJINHE

@dopma MpoBeIeHUS NMPOMEXKYTOUHOM aTTecTallMM IO AUCLUUIUIMHE: 3aueT (10 pe3yjbTaTam
HAKOMUTENbHOTO PEUTHHTA UK B (POpME KOMIBIOTEPHOTO TECTUPOBaHMUs). Y CTHO-IUCbMEHHas (hopma
1o OmiieTaM IpeAroiIaraeTcs, Kak mpaBuiio, AJIs CIa4H aKaIeMUIeCKON 3aI0JDKEHHOCTH.

IlepeueHb BONPOCOB /IS MOATOTOBKHU K 3a4eTy
OIIK-1: UOIIK-1.1, UOIIK-1.2
. OCHOBHBIE TIOHSTHS TEOPHUH MHOKECTB.
Omnepanuu Hajl MHOKECTBaMHU.
CooTBeTcTBUs MEXKIY MHOXKecTBaMU. OTOOpaXKeHHUS.
Knaccugukanus MHOXeCTB. MOIITHOCTh MHOXKECTBA.
Koprexu. JlekapToBbl TPOU3BEAECHUS.
OtHoenus. bBuHapHble OTHOILIGHUS U UX CBOWCTBA.
DneMeHTbl KOMOMHATOPUKH.
bunom HeroroHa.
[ToacranoBkw.
0. OcHOBHBIE OHATUS TEOPUH I'PadoB.
11. CszHOCTH B rpadax.
12. Onepauuu Hag rpadamu. [lepesbs.
13. Her3BemeHHBIC Tpadbl.
14. T'pac-cxeMbl MHOTOMECTHBIX (YHKIIUH.
15. B3Bemennsie rpadsl. CeTb.
16. Bricka3bIBaHUS U ONEPALIMH HAJ HUMH.
17. ®opmy:sl anredpsl BHICKa3bIBAHUH.
18. OcHoBHBIE 3aKOHBI ANreOpbl JIOTUKH.
19. ByneBsl pyHKINH.
20. HopmanbHbie popMbl OyIeBbIX (QYHKIHIA.
21. MunuMu3anus OyJIeBbIX (QYHKIIHM.
22. OyHKIMOHAIBHAS 3aMKHYTOCTh M Ki1acchl [locTa.
23. OyHKIMOHAIBHAS TTOJIHOTA CHCTEMBI OYIIEBBIX (DYHKIIUH.
24. Ilpumenenue OyneBbIX (PYHKIMI K pesleiiHO-KOHTAaKTHBIM CXEMaM.
25. Tlonstre npenukara. Kiraccudukarnmst mpeaukaToB. MHOKECTBO MICTUHHOCTH MPeIuKaTa.
26. Jlornueckue onepanuy Haj MpeIuKaTaMu.
27. KBaHTOpHBIE OTepaiuy Hal IpeArKaTaMu.
28. ®opMyIIbI JTIOTUKH MTPETUKATOB.
29. PaBHOCWIBHBIE TIpeoOpa3zoBaHusi (HOPMYNI W JIOTHYECKOE CieoBaHUE (OPMYI JIOTHKH
PEIUKATOB.
30. dopmann30BaHHOE HCYUCIICHHE TIPEANKATOB.
31. IlonsiTHE ANTOPUTMUYECKON CUCTEMBI.
32. Mamunsl Trropunra.

BoOoo~Nooa~WONE
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33. PexypcuBHbIE YHKITUH.
34. HopmaibHbIe alropuTMbl MapkoBa.
35. HepaspemmMeblie anropuTMHIECKHE TTPOOTIEMBI.

IIpumepHBbI TECT AJIA UTOTOBOT0 TECTUPOBAHUSA
OIIK-1: UOIIK-1.1, UOIIK-1.2

1. Jausr maoxectBa A = {X:X € [-2, ©]} u B = {x:X € (-5, 3] }. Torma muoxectBO (-5, -2)
paBHO:

a) AUB 0) AnB B)B\A

2. CKOJIBKHMH CIIOCO0aMH MOXKHO PacIpe/eiUTh OJHO MEPBOE, OJHO BTOPOE U OJHO TPEThE
MecTa Cpe/i BOCbMH Y4aCTHUKOB COPEBHOBaHUS?

a) 124 ©6)260 B)336

3. Yucno A paBHo:

a)15 ©0)360 B)30

4. I'pad G(V;X,f) Ha3pIBaeTCS AEPEBOM, €CITH OH:

a) HE COJCPIKUT IUKIIOB U KMeeT N pebep

0) He colepXKHUT IUKIIOB U uMeeT (N-1) pedep, T.e. [X|=|V|-1

B) umeet (N-1) pedep, 1.e. [X|=|V|-1

5. bunapuomy otHomienuto R(a,b):(b-a=4) ynoBneTBopsIoT napsi:

a) (6,10) u (14,19) 6) (12,17) u (6,10) B) (6,10) u (17,21)

6. Crenenu BepmuH rpada G

1 2

UMEIOT BUJI:

a) deg (V1)=2, deg (V2)=2, deg (V3)=3, deg (Va)=4

0) deg (V1)=3, deg (V2)=2, deg (V3)=3, deg (V4)=4

B) deg (V1)=3, deg (V2)=2, deg (V3)=3, deg (V4)=3

7. byneBa pynkuus X — 1 TOXKI€CTBEHHO paBHA (PYHKIIHH:

a0 ©06)1 B) X

8. MuHMManbHas TU3BIOHKTHBHAS HOpMaybHasi (hopma OyineBOil (YHKINU TpeX TMEePEeMEHHBIX
F(X,Y,Z) cpean paBHOCHIBHBIX (OPMYI TpeX MEePEeMEHHBIX, KOTOpas mpuHuMaeT 3HadeHnue F(X,Y,Z)=
(01010101), umeer Bux:

a) XZVvXZ 6) XYZVXYZVvXYZVvXYZ B)Z

9. Bynessl ¢pynkimu f(X,Y) u g(X,Y) 3amatorcs cronbramu suagenuii f = [0110]" u g = [1011]".
CronGen 3nauennii pynkyu (f @ g) TpaHCIOHMPOBAH B CTPOKY:

a)[1101]" 6)[1011]" ) [0101]"

10. MunumanpHas JU3BIOHKTHBHAS HOpMalibHas (hopMma OyseBod (pyHKIMH TpeX MepEeMEHHBIX
F(X,Y,Z) cpenn paBHOCWIBHBIX (OPMYI TpeX IEPEMEHHBIX, KOTOpas MpeACTaBlieHa 3aJaHHOM
pENEHHO-KOHTAaKTHOM CXEMOM,

X
Y—7 . X
z z
Y

UMeEET BUJI:
a) XYZ(XvY) ©0) XYZ B) XvYvVvZ
11. Tlepemennble, GUTYpHpYIOIIME B KBAaHTOPAaX BCEOOIIHOCTHM U  CYIIECTBOBAHUSA,
HA3BIBAIOTCS:
a) HECBSI3aHHBIMH ITEPEMEHHBIMHU
0) CBOOOJHBIMH ITEPEMEHHBIMHU
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B) CBSI3aHHBIMH ITEPEMCHHBIMU

12. Tlpenukarnas popmyrna VX IY V Z P(X, Y, Z) npeacrasinsier coO0ii:

a) BbICKa3bIBaHUE  0) OJIHOMECTHBIN MPEAUKAT  B) IBYXMECTHBIN MIPEIUKAT

13. Tepmun «Bce X» 0003HAYAETCS B JIOTHUKE IMPETUKATOB.

a) AX ©0) 3x B) VX

14. Tlyctpb K 03Ha9aeT CBOMCTBO «OBITh YETHBIM YHCIOM», P: «OBITh MIPOCTHIM YKCIOMY. Torma
BBICKa3bIBAHUE «CYIIECTBYIOT HEUETHBIE MPOCTHIC YMCIIa» CUMBOJIUYECKHU 3aITUCHIBACTCS TaK:

a) (W) k() AP 6) @) :k()v p(X)  B) (3 k() A P(X)
15. Tnsa muoxects X ={1, 2}; Y={2, 3, 4} mpeauxar P(X,Y): «X* +y*> >10» MOXeT ObITh
IPEICTABIICH TAOJIHIICH:

a) \% 0) \% B) X
X|12|3]| 4 X234 Vi2|3|4
1]10(0] 1 11011 111(110
2|10(1] 1 210|111 211010

16. Pexkypcus B airoputme OyaeT MpsSMOM, KOrja:

a) PeKypPCUBHBIN BBI30B JJAHHOI'O aJIrOPUTMa IMPOUCXOIUT U3 BCIIOMOTaTeIbHOIO ajirOPUTMa, K
KOTOPOMY B JIaHHOM aJITOPUTME UMEETCs oOpariecHue

0) MOPSATOK CIAEAOBAHUS KOMaH/ ONPEIALSISAETCS B 3aBUCMOCTH OT PE3YJIbTATOB IMPOBEPKHU
HEKOTOPBIX YCIIOBUI

B) KOMaH 1a 0OpaIeHus aIrOPUTMa K caMoMy ce0e HaXOUTCS B CAaMOM aJITOPUTME

T') OJIMH BBI30B JITOPUTMA MPSIMO CIIEIYET 3a APYTUM.

17. B mammmne TrropuHTa npeanicanie R 1 ISHTOMPOTsDKHOTO MEXaHu3Ma 03HavyaeT:

a) MepeMECTHUTh JICHTY BIPaBO  0) MEpEMECTUTH JICHTY BJIEBO

B) OCTAaHOBHUTH MAIIMHY B) 3aHECTH B STYCHKY CUMBOJI

18. B anroputme MapkoBa acCOIMaTHBHBIM UCUUCIICHHEM HA3bIBACTCS:

a) COBOKYITHOCTh BCEX CJIOB B JJAHHOM ayipaBUTE

0) COBOKYITHOCTB BCEX JIOIYCTUMBIX CHCTEM IOCTAHOBOK

B) COBOKYITHOCTH BCEX CJIOB B JAHHOM aJi(paBUTE BMECTE C JIOIYCTUMOM CUCTEMOU TIOJICTAHOBOK

T') KOT/Ia BCE CIIOBA B aJI(aBUTE SIBJISIFOTCST CMEKHBIMHU

19. B mamune [Tocta HEKOPPEKTHBIM aNTOPUTM OYJET B CIEAYIOLIEM Cllydae:

a) MPY BBIITOJIHCHUN HEIOIYCTUMOMW KOMAaH/TBI

0) pe3yabTaT BBIMIOJIHEHUS IPOrPaMMBbI TAKOH, KAKOH M 0XKHIaJICs

B) 1o koManze «Crtom»

') MallliHa HEe OCTAHABIMBACTCS] HUKOTIA

20. B anroputmax MapkoBa faHa cucTeMa IoACTaHOBOK B ajidasure {a, b, ¢}

abc — c; ba — cb; ca—ab.

Ipeobpasyiite ¢ MOMOIIBIO 3TOM CHCTEMEI clIoBo bacaabc:

a) cbc  ©0) ccbhcbbc  B) cbhacba r) chabc

PeraameHnt MPOBEACHUA KOMINBIOTCPHOI0 TECTUPOBAHUSA

Kon-Bo 3agannii B 0aHKe BOIPOCOB Koui-Bo 3apanmii, npeabsBiIsieMbIX Bpems Ha TecTHpOBaHMe, MHH.
CTY/ICHTY
He meHee 100 20 45

[TonHbIid (OH OIEHOUYHBIX CPEACTB VIS MPOBEIACHUS MPOMEKYTOYHOM aTTecTanuu B (opme
KOMITBIOTEPHOTO TECTUPOBAHUS Pa3MEIleH B OaHKE BOIPOCOB JAHHOTO Kypca mucuuiuimabl B DM1OC
yauBepcureta http://sdo.tolgas.ru/.

B Xome TOATrOTOBKM K MPOMEKYTOYHOH aTTECTAMH OOYYarOIIUMCS IPEIOCTaBISIETCS
BO3MO>XXHOCTH HpOfITH TECT CaMOIIPOBCPKH. Tect AJi1 CaMOIIPOBEPKHU MO AWCHUILUIMHE PasMCIICH B
OUOC ynusepcuteta http://sdo.tolgas.ru/ B cBOO0OAHOM JUTsI CTYZEHTOB JIOCTYIIE.




