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1 Henu v 3axa4u U3yYeHUs TUCHUIIHHBI (MOIYJISA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI
Huctunnuna «J{uckpeTHass MareMaTHhKa) HM3y4aeTcss B COOTBETCTBUU C [ OCynapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa3oBaHus P® wu sBisgercs omHOW W3 0a30BBIX
JUCHUIUINH, u3y4daeMbix cryaeHTamu crnenuaibHocTu 01.03.02 «lIpukiannas maremaTuka u
UHPOPMATHKAY.

1.2 3agaun AMCHUIIIMHEI

3amaun  W3y4YeHHs AWCIUIUIMHBI 3aKIIOYAIOTCS B TOJYYCHHHM TPEJICTaBICHUNW O
dbopMalM30BAHHOM MAaTEMAaTHYEeCKOM S3bIKE, (YHIAMEHTAJIBHBIX JHUCKPETHBIX MOJCISIX |
CBOMCTBAaX OOBEKTOB JHCKPETHOM MPUPOJBI, MPEACTABISIEMBIX W H3Y4YaeMbIX CpEACTBAMU
JaHHOTO s3bIka. CyIIeCTBEHHOE 3HAYCHHE MMEET U3YYCHHE METOJOB padOThl JUCKPETHBIMH U
KOMOWHATOPHBIMH OOBEKTaMH, IIOJIYYCHHE HABBIKOB IIPOCKTUPOBAHHUS M HCIOJb30BaHUS
JIMCKPETHBIX OOBEKTOB B 3aadax 00pabOTKM MH(POPMAILIMH, JIOTHUYECKOTO aHaIu3a W MPUHITHS
pelieHuid, M3y4eHHs] CEMaHTHYECKHMX U CTaTUCTHYECKUX CBOWCTB JHMCKPETHBIX OOBEKTOB W
CHCTECM.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuunnuna «JluckpeTHas MaremMatuka» oTHocutcs K «OO0s3aTenbHas 4acTh» bioka 1
«Juctumunbl  (Moxynu)» yudeOHoro riana. OHa BkiIoudaeT ¢GopMaibHble OMHCAHUA U
HEOOXO/IMMOE TEOpeTHYeCKOoe OOOCHOBaHMS (YHIAMEHTAIBHBIX MOJENIEH W METOJOB,
UCIONIB3YEMBIX TPU HM3YyYEHUU BCEX AMCHUILIMH TMPOTPAMMHCTCKOTO IMKJa, obOecredynBast
dopmupoBaHUEe OOLIMX MPEICTABICHUSIX 00 OCHOBHBIX MOEISX M METO/AAX, MCIOJIb3YeMbIX B
pa3iMuYHBIX pas3fenax coBpeMeHHoW Mmarematuku u uHpopmatukun B1.0.07 OcHOBBHI
nporpammupoBanus, b1.0.08 Metoasl nporpammuposanusi, 51.0.26 basel nanusix, 51.0.36

1.4 IlepedyeHb MJIaHMpyeMbIX pe3y/JbTATOB 00y4eHHs] IO AWCHMILIMHE (MOIY.JIO0),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y

00yJaronuXxcs CICTYIONIUX KOMITETEHIIUN

OIIK-1 CnocoGeH nmpuMeHATHh (yHIaMeHTAJbHbIEe 3HAHMS, NMOJYyYEeHHbIe B 00JACTH
MaTeMaTH4YeCKMX W (MJIM) eCTeCTBEHHBIX HayK, M HCIOJb30BaTh HX B
NnpogeccuoHAILHOM 1esITeJIbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH NpUMEHATH (yHIaMEHTAJIbHbIE
3HaHUS, OJyYeHHbIE B 00J1aCTH MaTeMaTUYeCKUX U (UJIM) €CTECTBEHHBIX HayK, U
UCTIOJIB30BATh MX TPU aHAIM3E MTPEIMETHON 00IacTh
HOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U MEXAYHAPOIHBIA OMBITB B
o0acTH MaTeMaTHYeCKWX W (WJIM) eCTECTBEHHBIX HAYK, W HCIOIB30BaTh HX B
npodeccuoHaIbHOM eI TeTbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.l) Hcmonp3oBaTh CyLIECTBYIOIIWE THUIIOBBIE
pelIeHHs 1 a0JIOHBI TP aHAJIN3€ BXOAHBIX JTaHHBIX

Baagers MOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoekTupoBaHuE CTPYKTYyp JaHHBIX C
UCMOJIb30BaHUEM  (DYHIAMEHTANbHBIX 3HAaHMW, TOJYYEHHBIX B  O0JIACTH
MaTeMaTUYeCKUX U (MJIM) ECTECTBEHHBIX HAyK
MOIIK-1.8 (40.001 A/02.5 [dp.2 Tn.) JesrenpHOCTh, HANpaBlIiCHHAs] HA PEIICHHE
3a7a4 aHATUTHYECKOTO XapakTepa, MpEeAIoararolliX BBIOOp M MHOTrooOpasue
aKTyaJbHBIX CIIOCOOOB peEIICHUs 3a/ad, C HMCIOJIb30BaHUEM (yHIaMEHTaIbHBIX
3HaHW, TOJYYCHHBIX B 00JIACTH MAaTEeMaTHUECKUX U (MJTM) ECTECTBEHHBIX HAYK



OIIK-3

3HAaTH

YMmeThb

Baanernb

IK-1

3HaTh

YMmerh

Baagern

CnocoGeH NMpUMEHSITh W MOAU(PHUIHPOBATHL MaTeMaTHYeCKHe MOJETH sl
peleHus 3a71a4 B 00J1acTH NPOdecCHOHAIBHOM 1eATeJIbHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3aga4ur TPOBOJAUMEBIX HCCIEAOBAHUN H
pa3paboTOK, METOIbI MAaTEMAaTUYECKOrO MOJICITMPOBAHUS Ui pEIICHHs 3a1ad B
obnactu npodeccruoHaABHON 1eATeThHOCTH

NOIIK-3.2 (40.001 A/02.5 3u.1) llenu u 3ama4u MPOBOJAMMBIX HUCCIEIOBAHUN H
pa3paboTOK, METOIBl MATEMaTUYECKOTO0 MOJCIUPOBAHMS JI PEIICHHUS 3a7ad B
o0act npodecCHOHAIBHON eI TeTbHOCTH

NOIIK-3.3 (40.001 A/02.5 3n.2) OTeuecTBEHHbI W MEXIYHAPOIHBIA OMNBIT B
COOTBETCTBYIOIIIEH  00JacTH  WCCIICAOBAaHWM, METOAbl  MaTEeMaTHYECKOTrO
MOJEIUPOBAHMUS I pemleHus 3agad B o0nacTH  1podecCHOHaTbHOM
JeSITeIIbHOCTH

NOIIK-3.5 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIC IaHHBIC, CIIOCOOCH
MPUMEHSTh ¥ MOTU(MHUIIMPOBATh MAaTEMATHYCCKHE MOJCIN JUIS PEIICHUsS 3a/1ad B
o0act nmpodecCHOHAIBHOM eI TeTbHOCTH

HOIIK-3.8 (06.001 D/03.06 Ta.2) IlpoexkTupoBaHue CTPYKTYp J[AaHHBIX C
UCIIOJIb30BAHUEM METOJIOB MATEMaTHIECKOT0 MOACIUPOBAHUS JUISl PEIICHHS 3a/1a4
B 00J1acTH MPO(hEeCCHOHAILHOMW JCATEIIbHOCTH

NOIIK-3.11 (40.001 A/02.5 Op.2 Tn.) destensHOCTh, HAPABICHHAS HA PEIICHHE
3aja4 AHATUTHYECKOTO XapakTepa, MPEIIojararolluX BBIOOP W MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pEIICHHS 3a/Jad Ha OCHOBE METOJOB MaTeMaTHYCCKOTO
MO/JICIIMPOBAHUS

Cnocoben pemarb aKTyaJbHble M 3HAYUMble 324244 NPHUKJIATHON
MaTeMaTHKH U UHPOPMATHUKHI

UIIK-1.2 (06.016 A/30.6 3u.3) IIpeamerHas o01acTh MPUKIAIHON MaTeMaTHKU U
MH(OPMATUKH

UIIK-1.3 (40.001 A/02.5 3n.1) llenn u 3amaym MPOBOAMMBIX HCCIEIOBaHUN U
pa3paboToOK, 3HAYUMBIE 3a7a4U MPUKIIATHON MaTeMaTUKU U UHPOPMATUKHI
UIIK-1.4 (40.001 A/02.5 3H.2) OTe4yecTBEHHBIH U MEXKIYHAPOJIHBIA OIBIT
pelieHusT aKTyallbHBIX MW 3HAUUMBIX 33Jlad TPUKIATHOM MaTEeMaTUKU |
UHPOPMATUKU

HNIIK-1.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIE JaHHbIE TPH PEIICHUU
3aa49 B 00JIACTH MPHUKIIQTHON MaTeMaTUKN ¥ HH)OPMATHKH

NIIK-1.8 (40.001 A/02.5 HAp.2 Ta.) HesrenbHOCTh, HampaBJI€HHAs HA PEIICHUE
3a/1a4 aKTyaJabHbIC U 3HAYMMbIC 33]]a41 MIPUKJIAJHON MaTeMaTUKU U HHPOPMATUKU
AQHAJTUTHYECKOTO  XapaKTepa, MpeInojiaraloiiux BBEIOOp ©  MHOT0O0Opasue
AKTyaJIbHBIX CIIOCOOOB peIlIeHus 3aa49

Pesynprarhl 00yyeHHsI MO JUCHMIUIMHE JOCTHTAlOTCS B paMKax OCYIIECTBICHUS BCeX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHONM paboThl OOy4yarolUUMXcsi B COOTBETCTBUH
YTBEP)KICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUYMTAIOTCS COPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHUSI.

2. CTpyKTYypa M coaepkaHue TUCHUUILTHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

C



O6mass Tpymo€MKOCTh AWCHMIUIUHBI cocTaBiser 9 3au. en. (324dacoB), wuX
pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIE
) Beero Cemectpsl
Bup y4eOHoii padoTsI (4acel)
4acoB
1 2
KonTakTHasi pabora, B TOM 4yHcJI€: 159 | 86,5 | 72,5
AyauTOpPHBIE 3aHATHS (BCEro): 152 84 68
3aHATHS JIEKIIUOHHOT'O TUIIA 84 50 34
JlaGopaTopHble 3aHITHS 68 34 34
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSITHSI)
Nnas koHTaKkTHasA padora: 7 25 | 45
Kontpoisb camocTositenbHOM padoThl (KCP) 6 2 4
ITpomexyrounas arrectauus (MKP) 1 05 | 05
CamocrosiTesibHas padoTa, B TOM YHCJIe: 84,6 | 578 | 268
Kypcosast pabora 0 0 0
[TpopaboTka y4eOHOTO (TEOpEeTHIECKOTO) 48 34 14
MaTepuaia
BrinosiHeHME MHIUBUYAIBHBIX 3aJaHUN 34 22 12
(moaroTOBKA COOOIICHHH, MPE3CHTAITHH)
Pedepar
IToaroroBka K TEKylemy KOHTPOJIIO 3,6 18 | 08
KonTpoJs: 80,4 35,7 | 44,7
IToaroroBka K 5K3aMeHy 80,4 | 357 | 447
Jac. 324 180 | 144
B TOM YHCJIe
OO0mas Tpy10eMKOCTh KOHTAKTHAasl 159 | 86,5 | 72,5
pabora
3a4. ef 9 5 4

2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3ienaM JUCIUILINHBL.

Pasnensl (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 1 cemecTpe

KoanuecTBo yacoB

Bueayn
o HTOpPHA
Ne HaumenoBanue pazaenoB (TeM) Beero AynutopHasi padora .
pa6ora
J 13 JIP CPC
1 2 3 4 5 6 7
1 Tema 1 MHoXecTBa 1 0TobparkeHun 10 4 2 4
2 Tema 2 dnemeHTapHaA NOrMKa 10 2 2 4
3 | Tema 3 OTHoweHusA 20 6 6 8
4 | Temad KombunHaTopumKa 32,8 8 12 12,8
5. | Tema 5 Anre6pa norvku 47 16 12 19
6. | Tema 6 Mpadei 26 14 2 10
NTOI'O no pa3znenam a1y cCuUnIHHbI 141,8 50 34 57,8




KoJuaunyecTBo 4yacoB
Bueayn
o HTOpPHA
Ne HaumenoBanue pazaenon (Tem) Beero AynuTopHasi paboTa o
padota
J 3 JIP CPC
1 2 3 4 5 6 7
OHTPOJIbL CAMOCTOSITEILHON pabOTHI
Kontp pab KCP 2
[Tpomesxxyrounas arrecranus (MKP) 0,5
IToaroToBKa K TEKymeMy KOHTPOJIIO 35,7
OO011asi TPY10€eMKOCTb MO TUCHHUTLIHHE 180
Paznenbl (TeMbl) TUCIMIUIMHBI, U3y9aeMbIe B 2 CEMECTPE
KoaunvecTBo 4acoB
Bueayn
o HUTOPHA
Ne HaumenoBanue pazaenon (Tem) Beero AyauTopHasi paboTa .
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1 Tema 1 KOoHe4yHble aBTOMAThI 24 8 10 6
2 Tema 2 PekypcuBHble GyHKUUM 22 8 8 6
3 Tema 3 CNnOXKHOCTb aNroOpmUTMOB 8 4 2 2
4. | Tema 4 Cuctembi Mocta 26,8 8 10 8,8
5 Tema 5 AndpaBuTHOE KOAMPOBAHME 6 2 2 2
6. | Tema 6 Cetn 8 4 2 2
HUTOTI'O no pa3xenam AUCHUNIMHBI 94.8 34 34 26,8
KonTpons camocrositensHoi pabotsl (KCP) 4
ITpomesxxyrounas arrecranus (MKP) 0,5
IToaroToBKa K TEKyleMy KOHTPOJIIO 447
OO0u1asi TPy10€eMKOCTb MO IMCUMILIHHE 144
2.3 Copnep:xanue pa3jiesioB (TeM) THCIUNIHHBI
2.3.1 3ansaTHS JEKIIMOHHOI0 THIIA
®opma
Ne HaumeHnoBanue pazaena (TeMbl) Conep:xanue pazaesa (TeMbl) TeKylero
KOHTPOJISA
1 2 3 4
MHosKecTBa. MNpeacTaBneHMe MHOMKECTB
(vmeHoOBaHMe, NepeynciieHne 31EMEHTOB,
3aaHMe XapaKTepMUCTMYECKOTrO CBOMCTBA,
narpammbl BeHHa). Onepaumm Ha
1. | MHoecTBa 1 OoTObpaXKeHUs. Avarp ) paL A P,T

MHOXeCTBamM. TeOPEeTUKO-MHOMKECTBEHHbIE
dopmynbl 1 ypaBHEHMA. MOLLHOCTb

MHOXecTBa. KOHeuYHble U cHeTHble MHOXeCTBa.

OTtobpaxkeHus. ObpaTHble 0OTOOparKeHUn

3nemeHTapHaﬂ NNOTUKa

BbicKasbiBaHWA M NpeamKaTbl. Jlormyeckune
CBA3KM M KBaHTOPbI. ®opMy/ibl. BAOXKEHHOCTb
dopmyn. NMoadopmynbl. IKBUBANEHTHOCTb

P, T




HaumeHnoBaHue pa3sjieiia (TeMbl)

Copneprxanue pazaena (TeMbl)

®opma
TeKyIlero
KOHTPOJISI

2

3

4

dopmyn. UCTUHHOCTb M A0Ka3yeMoCTb.
Mpasuna BbiBOAA. [apafoKChl.

OTHOWweEHuUA.

MpeacTtaBneHma oTHoweHUn. Onepaunn Hag,
OTHOLWeHMAMN. CBOMCTBA BUHAPHbIX
OTHOWeHMI. OTHOLWEHMA SKBUBAIEHTHOCTHU U
nopAgKa.

P, T

KombuHaTtopuka.

KomburHaTopHble npasuaa. CoyeTaHus.
PasmelLeHus. Pa3bneHnA MHOXKECTB Ha YacTu.
dopmyna BKAHOUYEHUN-UCKAOYEHWA.

P, T

Anrebpa nornku.

dyHKUMK anrebpbl norvku (d.a.n.). TabamyHoe
3agaHue. CywecTtBeHHOCTb NepemMeHHbIX.
PacnosHaBaHwue CyLLeCTBEHHbIX U yAaneHue
HeCYLLEeCTBEHHbIX NepeMEHHbIX.
dnemeHTapHble PyHKUNKN. Dopmyabl. DYHKLMM,
npeacrasasemble Gopmynamm.
DKBMBaJIEHTHOCTb dopmys. Teopema 0 3ameHe
paBHbIX. IN1eMeHTapHble KOHBbHOHKLUUMN.
PasnoxeHune GyHKLMIA NO NepeMEHHbIM.

M3 BbIOHKTUBHbIE HOPpManbHble dopmbl (AHD).
leomeTpuyeckasa nHtepnpetauma JH.
MwuHMManbHaa n cokpawieHHaa JHO.
MocTpoeHmne cokpaweHHbix AH®D. Cxembl n3
bYHKLMOHaNbHbIX 31emeHTOB. CNOXKHOCTb
cxem. [1BOMYHbIM cymmaTop. BbipasMmocTb
nornyeckux GyHKUui. MoaHble cuctemsl
dYHKUMIA. 3aMKHYTble Knaccbl. Kputepuit
NoNHOTLI B P,. MNpeanoaHble Kaaccebl U uUx
CBOICTBa.

P, T

Ipadbl

1. OnpegeneHue rpada. dnemeHTbl rpadoBs K
cnocobbl Ux 3agaHua. FfeomeTpuyeckoe
3agaHue 1 nusomopodusm rpados. Kputepuin
naaHapHocTu. MyTn 1 LMKAbl B rpadax.
CyuiecTBoBaHMe NPOCTbIX M 31eMEeHTaPHbIX
nyTen. Kputnyeckme nyTn B HarpyKeHHbIX
rpadax. [ocTpoeHme KpaTyalwmnx nyTen.
CeAsHocTb rpados. TpaH3UTUBHOE 3aMblKaHWe
rpada u ero BbluncneHue. lepesba U Ux
cBolicTBa. O6Xx0A4bl fEPEBLEB U UX
npumeHeHue.

2. Knaccnoumkauma unknos B rpadax. Liuknbl
dinepa n NamunabtoHa. MepebopHble
aNropUTMbl NOCTPOEHMUA LIMKAOB. Teopema
diinepa. [loctaTouHOe yCcNoBMeE CyLLeCcTBOBAHMA
unknos NammnbToHa. Cymmbl LMKNOB U rpadoB.

P, T.




HaumeHnoBaHue pa3sjieiia (TeMbl)

Copneprxanue pazaena (TeMbl)

®opma
TeKyIlero
KOHTPOJISI

2

3

4

OyHAAMEHTalbHOE MHOXECTBO LMK/I0B.
MocTpoeHune pyHAaMeEHTaIbHbIX MHOXECTB
LUMKI0OB. XpomaTtumyeckoe umcno rpada.
Teopema KéHura. Kputnueckue rpadsol.
CBoWcTBa KPUTUYECKUX rpadoB. BHYTpeHHe u
BHELLHE YCTOMYMBbIE MHOMECTBA BEPLUMH
rpada. Yncna BHYTPEHHEN 1 BHeLLHeMN
yctonumsocTu. Aapa rpada. CywiecTsoBaHue
Anep HeopMeHTUpPOBaHHbIX rpado.. Aapa
OpUEeHTUPOBaHHbIX rpados.. basbl rpados. Cetn
N UX 31eMeHTbl. TpaHCcnopTHble ceTU. [NoTOKK B
ceTax. Teopema 0 BeAMYNHE NOTOKA B CETU.
MonHble NoTokn. CeyeHuna ceTer U X CBA3b CO
3HaYeHNeM MAKCMMaNbHOTo NOTOKaA.
MuHMManbHble cedeHus. NepebopHble
ANroOPUTMbI HaXOXAEHUA MUHUMANbHbIX
ceyeHuit. BenmumnHa notoka B cetu. Teopema o
Be/IMYMHE NOTOKa B ceTu. [locTpoeHne
MAKCMMabHbIX M MOJIHbIX MOTOKOB.
CyLiecTBOBaHME MAaKCUMAJIbHbIX MOTOKOB.

KoHeYyHble aBTOMaThbI

KoHeuHble aBTOMaTbl. 3agaHve aBTOMATOB.
Yucnosble n cnoBapHble GYHKLMK,
BblUMCNAEMble aBTOMATaMMK. HEBbIYMCAMMOCTb
bYHKLMM yMHOKeHMA. Teopema o nepepaboTtke
nepuogmyecknx ceepxcnos. OTANYMMOCTb
COCTOAHMI aBTOMaTa. [lIMHa KpaTyaiwero
CN0Ba, HAa KOTOPOM Pa3/IMYALOTCA OTANYMMbIE
COCTOAHMA. MUHMMaNbHblE aBTOMATbI.
Teopema cyLecTBOBaHWA aBTOMATA,
3KBMBAJIEHTHOrO 334aHHOMY aBTOMaATY.
PacnosHaBaHWe c10B aBTOMAaTaMMu.
3aMKHYTOCTb MHOXECTB Pacno3HaBaeMblX C/I0B
ANnA onepauunii o6beAMHEHUSA, NepeceyeHuns u
pa3sHOCTM MHOoXecTB. Onepauumn
cynepnosnuum n obpatHoM cBA3n. ABTOMaTHble
anemeHTbl. [OCTPOEHME CTPYKTYPHOIO
ABTOMaTa, SKBMBAJIEHTHOrO 3a4aHHOMY
aBToOMary.

P, T.

PeKkypcuBHble GyHKLUU

Mpocreiwmne dyHKUMK. Onepauum
cynepnosnuum, NPUMUTUBHON PEKYPCUN U
MUHUMM3ALUKN. DIeMeHTapHble, MPUMUTUBHO
PEKYPCMBHbIE U YaCTUYHO PEKYPCUBHbIE
dyHKumMK. Tesnc Yepua. Hymepauyma 4actmyHo
peKypcuBHbIX dyHKUni. Tesnc Yepuya.
Paspewmmoctb MHoKecTB. CBOMCTBA
paspeLmnmbIXx MHOXKecTB. HepaspelwmmocTb

P, T




HaumeHnoBaHue pa3sjieiia (TeMbl) Copneprxanue pazaena (TeMbl)

®opma
TeKyIlero
KOHTPOJISI

2 3

4

npob6sem 0CTaHOBKM, BCIOAY Onpeae eHHOCTH
N 3KBUBANIEHTHOCTMW.

BblUMCAUTENBHAA CNOMKHOCTb BbluMCAUTENbHANA CNOMXKHOCTb a/ITOPUTMOB U
anropuTMoB 3a4ay. Knaccuoukaumsa pyHKUmiA
BbIYUCAUTENBHOMN C/IOKHOCTU. AIFOPUTM
COPTUPOBKM 3a Bpems n log n.

P, T

10.

Cuctemsl MocTa O6pasubl. MpumeHnmocTb 06pasLoB. Teopema
0 NpUMmeHeHuAx 06pa3uos. MpoayKumu.
MpumeHnmocTb NpoayKumn. Boisog, B
NPOAYKUNOHHOM cucteme. [lepeBbsa BbIBOAA.
MHoKecTBa BbIBOAMMbIX C/1I0B U UX CBOMCTBA.
Cxema yHMBepCabHOro aiIropMTMa BbiBOAA B
cuctemax Nocta. PyHKLMHN, BBIYUCIMMBIE B
cMcTemax nocrta. BelumcammocTtb YacTUYHO —
pPeKypCcUBHbIX GyHKUMI B cuctemax lMNocta.
Tesuc MNocTa.

P, T

11.

AndasuTHOE KOgMpOBaHWe Mogenb andaBUTHOIO KOAMPOBAHMA.
O4HO3HAYHOCTb AeKoANpoBaHUA. NMpedurKcHble
Koapbl. ONnTMmanbHOe KogmpoBaHue. MeTog,
XaddmeHa. NomexoycToinunmBoe KoanpoBaHue.
eomeTpuyeckasa MHTepnpeTaums
nomexoyctonunsoctu. Koapl XemmuHra.

P, T

12.

CeTn U ux anemeHTbl. TpaHCNOPTHbIE CeTU.
MoTokwm B ceTAx. Teopema O BeANYMHE NOTOKA B
cetu. MonHblie NoTokKn. CeveHna cetTen n nx
CBA3b CO 3HAaYEHNEM MAKCMMAJ/IbHOrO NOTOKA.

Cetu MuHUManbHble cevyeHusn. MepebopHble
a/ITOPUTMbI HaXOXKAEHUA MUHUMANbHbIX
ceyeHu. BennunHa notoka B ceTn. Teopema o
BE/IMYMHE NOTOKA B ceTu. lNocTpoeHue
MaKCUMMabHbIX U NOJIHbIX MOTOKOB.
CyLiecTBoBaHNE MaKCMMabHbIX MOTOKOB.

P, T

s

2.3.2 3aHATHSA CEMMHAPCKOI0 THUIIA
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS

HaumeHoBaHue pa3aena (TeMbl) HaumeHoBaHMe J1a00paTOPHBIX padoT

®opma
TeKyLIero
KOHTPOJIst

2 3

4

BbiparkeHne MHOXECTB C MOMOLLbIO AMarpamm
BeHHa 1 TEOPETUKO - MHOXKECTBEHHbIX
MHoxkecTBa 1 oTobpaxeHus. KOMBUHaUUA. PelleHne ypaBHEHUN C
MHOeCTBaMu;

Onpoc




HaumeHnoBaHue pa3sjieiia (TeMbl)

HaumeHoBaHuUe J1a60PaTOPHBIX padoT

®opma
TeKyIlero
KOHTPOJISI

2

3

4

dnemMeHTapHaA NornKa

Onpegenexune WUCTUHHOCTHbIX 3HaYeHui
NOTUYECKUX dopmyn c KBaHTOpPamM.
CocTaBneHue npeaunKaTHbIX dopmyn.
OcobeHHOCTM  pacrno3HaBaHWA  UCTUHHOCTM
dopmyn ¢ vmnavKaumamu.  OTpuuaHue
dopmyn. TlpaBuna 3ameH KBAHTOPOB Mpu
oTpuLaHMK Gopmy. IKBUBANEHTHOCTb GpopMy

Onpoc

OTHOwWweHuA

N3yyeHne CBOWMCTB OTHOLIEHUIA Ha MHOXECTBE.
AHanus NCTUHHOCTU npeanKaTos,
onpesensowmx OTHOWeEHNS

Onpoc

OTHOWeHwUA.

MocTpoeHne 1 aHaNn3 OTHOLLEHWI B
PasNUYHbIX 061acTAX AeATEIbHOCTY;

Onpoc

OTHOWweEeHuUS.

AHanM3  OTHOLWEHMWA  IKBUBANEHTHOCTU U
nopsAzaka. Knaccudumkauma pa3bueHui,
NopoXKAaEMbIX OTHOLWIEHMAMM
3KBUBANEHTHOCTU. OUEHKM 4uCcna  KAaccos
3KBUBAIEHTHOCTM W X MOLLLHOCTEN;

Onpoc

OTHOIICHHUS

Pacno3HaBaHMe CBOMCTB OTHOLLEHW Ha
MHOXXecTBe QYHKUUNNA.

Onpoc

KomburHaTopuKa.

PeweHue 3aga4 Ha NnpumeHeHme npasuna
YMHOXEHUA.

Onpoc

KomburHaTopuKa.

PeleHure 3a4a4 C NOMOLLLbIO Npasuia
cnoxeHus. MoncK Kputepues pasbueHus
MHOXECTB Ha Kiaccbl. OUueHKa MoLLHOCTE
K/Jlaccos.

Onpoc

Kombunaropuka

PeweHne KOMOBMHATOPHbIX 3a4a4 C
MCMNONb30BAaHUEM COYETAHWNIN U PasMeLLLEHN

Onpoc

10.

KomburHaTopuka

MeTog, BeTBAEHUN.

Onpoc

11.

Anrebpa nornku

MoctpoeHne  Tabauy,  UCTUHHOCTM  ANA
nornyecknx GyHKUni MpeacraBneHne GyHKLUNM
dopmynamu. MpeobpasoBaHusa dopmyn

Onpoc

12.

Anrebpa nornkm

[OoKa3aTenbCcTBO  3KBUBANEHTHOCTM  HOpMYA.
MocTpoeHne  pasnoxeHun  GyHKUMM  no
nepemeHHbIM 1 CAH® byHKUNI

Onpoc

13.

Anrebpa nornku

MpeacTaBneHue NNOTUYECKUX bYHKLMIA
dopmynamm  Hag 3agaHHbIMM  CMCTEMaMU
bYHKLMIA anrebpbl NOMMKM

Onpoc

14.

Anrebpa nornku

MNocTtpoeHne MUHUMaNbHbIX AH® ¢ nomoubio

Onpoc




®opma

Ne HaumeHnoBaHue pa3sjieiia (TeMbl) HaumeHoBaHuUe 1a00paTOPHBIX padoT TeKylero
KOHTPOJIsA
1 2 3 4
9KBUBANEHTHbIX npeobpasoBaHuii "
reoMeTpPUYECKN.

15. | Anre6pa normkm CBoOICTBA CNeLnanbHbiX KNaccoB GYHKLMN. Onpoc
MocTpoeHune dopmyn, Bbiparkarowmx GyHKLNUM Onpoc
yepes GyHKLMM 3a4aHHbIX

16. | Anrebpa normku
Knaccos
Onpepgenexune MOLLHOCTEMN cneumanbHbiX | Onpoc

17. | Anrebpa normku Knaccos GyHKLMIA
MocTpoeHune TPAH3UTUBHbIX 3amMblKaHuit | Onpoc
rpagos. [peactaBneHne rpados B BUae

18. | I'padbt CnMckoB  ©  Tabauu; MNoacyét  uucna
HensomMopdHbIX pacumpeHnin rpados.

19. | Tpadpr Mopacuet uncna nsomopdHbIX U cBA3HbIX rpados | Onpoc
OnpepeneHne msomopdmama M nnaHapHoctu | Onpoc

20. | I'padsr rpados
OnpegeneHve  OTAMYMMbIX  cocToAHMI 1 | Onpoc

21. | KoneuHsie aBTOMATHI MOCTPOEHME MUHMMAJIbHbBIX aBTOMAaTOB
MocTpoeHne amarpamm nepexofa aBTomartos, | Onpoc

22. | KoHeuHbIE aBTOMATBI BbIUMCAAIOLLMX 3aA4aHHble GYHKLUN
PaspaboTKka Aauarpamm nepexoga aBTomaTtos, | Onpoc

23. | KoHeuHbIE aBTOMATHI pacno3HawLMX 3a4aHHble MHOXeCTBa C/108
CnoHble 3afa4yM Ha aBTOMaTHble s3blkU. He | Onpoc

24. | KoHeuHbIe aBTOMATHI aBTOMaTHbIE A3bIKM.

MocTpoeHne aBTOMaTHbIX cxem. [locTpoeHue | Onpoc

25. | KoHeYHbIE ABTOMATEI OMWUCaHMA MHOXecTBa C/10B, Pacno3HaBaemMblIX
3afaHHbIM aBTOMATOM
PekypcmsHoe onpeaeneHune 3agaHHbIX | Onpoc
yncnosbix GyHKUMA. MogenmpoBaHue yCa0BHO

26. | PexypcuBHBIE QDYHKIIMH OYHKLUMOHANbHBIX BbIPaX)EHUI PEeKyPCUBHbBIMM
cXemamm
MogaenupoBaHue BNOXKEHHbIX LIUKAOB cxemamm | Onpoc

27. | PexypcuBHbIe QyHKIHH NPUMWUTUBHOM peKypcum
MocTpoeHne  onpepeneHnn  pekypcmBHbIX | Onpoc

28. | PekypcuBHbIe QYHKINH bYHKLMI METOAOM CBEPXY-BHU3
MoctpoeHne cuctem Mocta, B KoTopbix | Onpoc

29. | Cucremsnl [TocTa

BbIBOAATCA 3aaHHble MHOXeCTBa C/10B




Ne HaumeHnoBaHue pa3sjieiia (TeMbl) HaumeHoBaHuUe 1a00paTOPHBIX padoT TeKylero

®opma

KOHTPOJIsA

3 4

30. | Cucremnl [Tocta

MocTpoeHne pepesbeB BbiBOAA W BbiBOAOB | Onpoc
OTAE/NIbHbIX C/N0B, MOAE/NINPOBAHNE UUKAOB C
npeaycnoBmem.

31 | Cucremsl [Tocta

MogenvposaHue apudmeTmyeckux umkaos B | Onpoc
cuctemax lNMocrta

32. | Cucremsl [Tocrta

MNoctpoeHne cuctem [locta, B KoTopbix | Onpoc
BbIYMCNAIOTCA 334aHHbIE YNCNO0BblEe PYHKLMN.

MNoctpoeHune cuctem lMocTa, mogeNnpyOLNX Onpoc
33 | AndaBuTHOE KOAMPOBAHUE OTHOLLEHMA Ha MHOXXECTBe C/0B.
34 | Cern MocTpoeHne NosHbIX Pa3HbIX TUMNOB B CETAX Onpoc

Ipumeyanue: JIP — omuem/3awuma nabopamopnoi pabomuvi, KII - evinoanenue xypcogozo npoexma, KP -
Kypcogoil pabomui, PI'3 - pacuemno-epaguueckozo 3adanusa, P - nanucanue pegpepama, 3 - acce, K - xonnoxsuym,
T — mecmuposanue, P3 — pewenue 3aoay.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
HanucaHue KypcoBbix paboT (NPOeKToB) He NpeayCMOTPEHO

2.4 TlepeueHb YueOHO-MeTOANYECKOT0 OOecredeHHus 1JIsl CAMOCTOATEIbLHONH padoThl
00y4YaroIUXCsl M0 JUCHUILIMHE (MOIYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTIITUHEI 110

No Bun CPC BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI

1 2 3

1 |U3yuennue MeTtoaudeckue yka3aHus 10 OpraHU3alMd CaMOCTOSITENIbHON paboThl
TEOPETUYECKOT O CTYICHTOB, YTBEPXKICHHBIE Kageapoi UH(POPMALIMOHHBIX
Marepuaia tTexHosorui, mpotokoi Nel ot 30.08.2019

1. KocteHko K.U. dnemeHTbl ANCKPETHOM MaTemaTMKK. KpacHogap:
Ky6bry (6a3osbiit yuebHUK. Bepcusa 2015 r. MNpeacrasneHa B
3NeKTpoHHOM Buae B cucteme Moodle: http://moodle.kubsu.ru/ ).

2. lWesenes O.MN. AncKkpeTHaa matemaTuka, JlaHb, 2008, 592 c.
(npeactaBneHa B aneKTpPoOHHOM 6MbanoTeke Kyorly .

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=437).

3. Konbinos B.N. Kypc anckpetHo matemaTtuku. flanb, 2011, 208 c.
(npepcTaBneHa B aneKTpoHHOM 6MbAnoTeke Kyory.

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=1798).

2 |Pewmenue 3amau

Metoanyeckue yka3zaHHs [0 OpraHU3aLUU CaMOCTOSTEIbHON paboThl
CTY/ICHTOB, YTBEPKICHHBIC kadenpoit WH(POPMAIMOHHBIX
TexHos0rui, mporokos Nel or 30.08.2019



http://moodle.kubsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=437
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1798

COOpHMK TUNBbLIX 3aday /1abopaToOpHbIX 3aHATUA MO  AUCKPETHOM
maTemMaTMKe U maTemaTuyeckol noruke, (Bepcus 2017 r. MpeacrasneHa B
3N1eKTpoHHOM Buae B cucteme Moodle: http://moodle.kubsu.ru/

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrciia MHBAJIM/IOB U JIMIL C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) mpenocraisiroTcs
B (hopMax, aJaliTUPOBAHHBIX K OTPAHMYCHUSM UX 37]0POBbSI U BOCHIPUSATHS HH(DOPMAIIHH:

JUist U1 ¢ HApyIICHUSIMH 3PEHHSL:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,

— B reyatHoi (opme Ha s3bike bpaiis.

JUuist TUT ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist 11 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O6pa3zoBare/ibHbIE€ TEXHOJIOTHH

B nmpomecce oOyueHHMs HCIONIB3YIOTCS TEXHOJOTMH JIMYHOCTHO-OPHUEHTUPOBAHHOTO
o0y4yeHHs, a Tak)Ke MOCTPOCHHUS MHIMBUAYAJIBHBIX 00pa3oBaTeNbHBIX Tpaekropuil. OOydeHue
HaIpaBJieHO Ha ()OpMHUpPOBAHHE HABBIKOB aHAINW3a MOCTAHOBOK 3a/ay, aKTyaJlu3allUd CHCTEM
3HaHWM, OTHOCSIIMXCS K 3a/1a4aM, COCTABJIEHUE U aHAIU3 IIJIaHa PEelIeHUs], peau3alus pelieHus
3ana4y. CocTaBlieHHE D3JIEKTPOHHOIO cJioBaps (yHIaMEHTalbHBIX WHBAPHUAHTOB H3y4aeMbIX
pa3nenoB AUCHUIUIMHBI (KOMOUHATOpHKa, Teopus rpadoB). CocTaBiaeHHE HIEKTPOHHOTO CIIOBAPS
(GyHIaMEHTaJIbHBIX HMHBapUAaHTOB HW3Y4a€MbIX pa3/€joB AUCHMILUIUHBI (T€OpUs AaBTOMAaTOB
pexypcuBHble (QyHKIUH, cucreMbl Ilocra). Cxema omnucaHus TMOHATHS (MHBapUaHTA)
TEPMHUHOJIOTHYECKOTO CJIOBAps pa3jena U3y4aeMOW IUCHHUILIMHBL. «[loHATME» — «CBA3b C
APYTMMUM NOHATUAMMKY, «CBOMCTBA» ,«BapunaHTbl UCNONb30BaHUA», «CTPYKTypa», «3HAaUYMMOCTbY.

B cootBerctBun ¢ TpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI NMPEAYCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoIMX o0pa3oBaTelibHbIe TEXHOJIOTHUH: UYTCHHE
JEKIMA C WCIOJB30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTWH; METOJ MallbIX Tpymm, pa3dop
NPaKTUYECKUX 3a/1a4 U KEeHCOoB.

[Tpn 0OyueHnn UCTIONB3YIOTCS CIEAYIOIIe 00pa30BaTeIbHBIE TEXHOIOTHH:

— TexHonoruss KOMMYHHKaTHMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHpOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sIBJseTcs 0a30BOM, HEOOXOIUMOH ISt
aJIaTnITallid K COBPEMEHHBIM yCIJIOBUSIM MEKKYJIbTYPHONH KOMMYHHKAIIHH.

— TexuHonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0Y4YeHHUs — MpeAroiaraer
OCYILIECTBJIEHHE TO3HABATEILHOW NEATENIbHOCTH CTYACHTOB C YYETOM HMX WHIUBHIYaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH W HWHTEPECOB, MOOMIPSS WX PEATN30BBIBATH CBOM TBOPYECKHI
noreHiman. Co3aHue M UCHOJIb30BAHUE TUATHOCTHUECKUX TECTOB SIBISETCS HEOThEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOyYeHUS — TMpelycMaTpuUBaeT JeleHHE COJep KaHus
JUCLUUIUIMHBl Ha JOCTaTOYHO AaBTOHOMHBIE pa3zieibl (MOAYNH), UHTETPHUPOBAHHBIE B OOIIMIA

KypC.



http://moodle.kubsu.ru/

— MHWudopmannonHo-koMmyHukanmonnele TexHonorun (MKT) - pacmumpsitor pamku
00pa3oBaTeNbHOrO MPOIiecca, MOBHIMIAs €ro MPAKTUYECKYI0 HaAIMpPaBICHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW pabOThl ydYalIuXcs W TOBBINICHUIO [MO3HABATEILHON
aktuBHOCTH. B pamkax KT Beiaenstorcs 2 Buga TEXHOJIOTUI:

— TexHONOTHsT HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJIsIET 3((HEKTUBHO
JIOTIOJTHUTH MpoIiecc 00yUSHHS S3BIKY HA BCEX YPOBHSX.
— HHTepHET-TEXHONOTMM — MPENOCTABIAIOT IIMPOKUE BO3MOKHOCTH JUISl IIOMCKA

uH(pOpMaLny, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyYHBIX UCCIICAOBAHUIM.

— TexHonoruss MHAMBUAYAIM3alUN OOYyYEHHS — IOMOTACT PEAIM30BHIBATH JIMYHOCTHO-
OPUECHTHUPOBAHHBI TOAXOJN, YYHUTHIBas WHIUBHIYaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
yUaIuxcsl.

— IlpoexkTHast TexHOJIOrMS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLUAIBHOTO
B3aMMOJEHCTBUS ydYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOopas ONpPENeNAeTcs B pamMKax
npo¢ecCHOHATBLHOMN MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1acTb.

— TexHonoruss oOyueHuss B COTPYIHHUYECTBE — pealiu3yeT HACH0 B3aWMHOI0 OOy4yeHHS,
OCYIIECTBJISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILLEHUE
yueOHBIX 3a7au.

— MHrpoBas TexHOJOTUSl — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS pslia BO3MOKHBIX
croco0o0B pelleHus MpoOsieM, aKTUBU3UPYS MBIIUICHUE CTYJCHTOB U PAacKpbIBasi JTUUHOCTHBIN
MNOTEHLIMAT KaXJI0T0 yJallerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTbCA K HMH(DOpPMALUU, YMEHUIO
oTOMpaTh HH(OPMALIMIO IS PELICHUS TIOCTABJICHHOM 3a1a4u.

KommiekcHoe ucrnosnb3oBaHuE B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I[103HABATEJIbHbBIE
IPOILECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1a1aTh
OyIyIIMI CTICIINAIIHUCT.

OcHOBHbBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI BKIIOYAIOT B CEO0SI:

— pabota B MalbIX rpynmnax (KOMaHJe) - COBMECTHasl AESITEIbHOCTb CTYAEHTOB B IpYIIIE
[0Jl PYKOBOJICTBOM JIMJI€pa, HAlpaBlieHHAas Ha peleHue oOuel 3ajauu MyTéM TBOPYECKOTO
CJIO’KEHUS PE3yJIbTaTOB MHMBHIyaIbHON PaOOTHI YIEHOB KOMAH/bI C J€ICHHEM ITOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— MPOEKTHas TEXHOJIOTHS - MHAMBUYyalbHAs WIM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
pacnpeesIieHUI0 U CUCTEMAaTU3allui MaTepuala 1o ONPEICIIEHHON TeMe, B PE3yJbTaTe KOTOPOU
COCTaBJISI€TCSI POEKT;

— aHaNu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYallMi, MMEBIINX
MECTO B COOTBETCTBYIOILIEH 00siacTH NMpodecCHOHANIBbHOW NeSTeNbHOCTH, U MOMCK BapHaHTOB
Jy4IIUX PEIEHUN;

— pPa3BUTHE KPUTUYECKOIO MBIIUICHUS — 0oOpa3oBaTeNbHas JeATeNbHOCTh, HAIllPaBICHHAS
Ha Pa3BUTHE Yy CTYAECHTOB Pa3yMHOTro, pe(IeKCUBHOTO MBIIUIEHHUS, CIOCOOHOTO BBIIBUHYTh
HOBBIE UJIEU U YBUJIETH HOBBIE BO3MOKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYallMil [IMPOKO HCIOJB3YyeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIeKIUH, JaOOpaTOpHBIX 3aHITUA W aHalu3a
pe3ysbTaTOB CaMOCTOSITENbHONW paboThl. DTO OOYCIOBIEHO TEM, YTO TNPU HCCIEAOBAHUMU H
pelIeHNN Ka)kKJ0M KOHKPETHOM 3ajauM HMMeeTcs, KakK IMpaBWJIO, HECKOJIBKO METOJAOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH 1IeJI0N COBOKYITHOCTH KOHKPETHBIX CHUTYaIUH.

KOJIHN4eCTBO
Hcnonbs3yemblie HHTEpAKTUBHBIE 00pa30BaTebHbIE
Cemectp | Bua 3ansarus HHTEPAKTHUBHBIX
TeXHOJOTHH 4aCOB




KOJINYeCTBO
Hcnonb3yemble HHTEPAKTHBHBIE 00pa30BaTesbHbIE
Cemectp | Bun 3ansirust HHTEePAKTHBHbIX
TeXHOJIOTUHU
4acoB
[IpakTuueckue 3aHATUA B pexumax
JI, JIP B3aMMOJICHCTBUSI «IIPEMOJABATENb — CTYAECHT» U 32
«CTYIEHT — CTYHACHT»
Hroro 32

Tembl, 3aaHusi U BONPOCH JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBl CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMK, YMEHHUS CaMOCTOSTEIILHO PACHIMPSATh U YLIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYCCKUX 3aHSATHI.

[Toxxon pa3dopa KOHKPETHBIX CHUTYAIMid IIMPOKO HCIIOJIB3YeTCsS KaK MPENoJiaBaTeNieM,
TaK ¥ CTYJCHTaMU TPH MPOBEJCHUN aHAJIN3a PE3yJIbTATOB CAMOCTOSITEILHON paOOTHI.

Jljis M1l ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JUIst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist JTUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AMIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IIPEIYCMOTPEHA OpraHU3allus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM 3JICKTPOHHOH TMOYTEHI.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJaronuxcs.

4, OHeHO‘IHbIe H METOAUIECCKUE MaTEepHraJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyWero KOHTPOJS  YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHBIE CcpelcTBA MNpEJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroIuXcsi, OCBOMBIIMX MpOorpamMmy y4eOHOW AMCUMILIMHBI «HAa3BaHHE
JUCLUTUINHBD.

OIICHO‘-IHBIG Cp€ACTBA BKIKOYACT KOHTPOJIBHBIC MAaTCpHaIbl AJId NPOBCACHUA TEKYLIEIO
KOHTPOJIl B OpME TECTOBBIX 3a/laHUH U MPOMEKYTOUYHOM aTTecTaluu B GopMe BOMPOCOB U
3a/IaHUM K DK3aMEHY U 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU

3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBBS IPEIOCTABIISAETCS TOMOJHUTENIBHOE BpeMs I TOATOTOBKH OTBETA Ha IK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OLIEHUBAHUS PE3YIbTATOB 00YyUEHHs] MHBAINIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTSAMU 30POBBA IMPEAYCMATPUBACTCA HMCIIOJIB30BAHUEC TCXHUUYCCKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— [Opu HeO6XO)II/IMOCTI/I JJIA 06yqa}0m1/1xcs[ C OIrpaHNMYCHHBIMH BO3MOKHOCTAMU 310POBbA
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pE3yJIbTaTOB OOyUYeHHMs 10 JUCHUILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa orneHMBaHUS Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIMII C OrpaHHYEHHBIMH
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMIUIMHE (MOAYNIO) MpeaycMaTpUBaeT MpeAOoCTaBICHHE




uHpopmanuu B (opMax, AZANTUPOBAHHBIX K OTPAHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS

nHpopmanuu:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:
— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jjig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieuaTHoM hopme,

— B popMe IIEKTPOHHOTO IOKYMEHTA.
JUig U1 ¢ HapyIIeHUSIMU OIIOPHO-JBUTATEIbHOTO annapara:

— B IIeYaTHOM (opme,

— B (pOpMe AIIEKTPOHHOTO IOKYMEHTA.
JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA

o0yyJaromxcs.

CprRTypa OLHCHOYHBIX CPEACTB AJIs TeKyHIeﬁ Hu l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

Kon HaumenoBanue
Ne | KoHTponupyemble pa3/iesbl (TEMbl) | KOHTPOIUPYEMOU OIICHOYHOTO CPEe/ICTBA
/1 JUCUHUTUTAHBI* KOMIICTCHIITHN . [IpomexyTouHas
Teky1uii KOHTPOJIb
(mmm ee gacTH) aTTecTanus
OIIK-1 (UOIIK-
1.1 (06.016
1 MHoKecTBa 1 oTobpaxeHua A/30.6 30.3)) Kontpomnsusrii onpoc | Bompoc Ha sx3amene 1-
IIK-1 UIIK-1.2 | IIposepka I3 2
(06.016 A/30.6
31.3)
HOIIK-1.6
(06.001 D/03.06
2 dnemeHTapHan N0rMKa Tn.2) KouTponsHslit onpoc | JIoMOTHUTENBHBIH
IMK-1 UIIK-1.6 | IIpoepka /13 BOTIPOC, 33/1a49a
((06.016 A/30.6
VY.1))
OIIK-3 (UOIIK-
3.3 (40.001
i P— R b Pr—
(06.016 A/30.6 | Komnoksuym s et
3H.3))
OIIK-3 (MOIIK-
3.3 (40.001
A/02.5 3n.2)) KouTponsHsii onpoc | Bompoc Ha sk3amene 7-
4 | Kombunatopuka TK-1 (MIIK-1.6 | Tposepxa JI3 11
(06.016 A/30.6 KomnokBuym 3amaum 3auéra 3-5
V.1)
OIIK-3 (MOIIK-
3.506.016 A/30.6
Vv.1)) Bomnpoc Ha sk3aMeHe
5 | Anrebpa norvku MK-1 (MIK-1.6 | Ompoc 12-31
(06.016 A/30.6 3angaun 3auéra 6--9
v.1)
OIIK-1 (MOIIK-
1.2) Bomnpoc Ha 3x3amene
6 Mpadbl IK-1 (UTIK-1.6 KonTtponbHIit onpoc 30-46
(06.016 A/30.6 Iposepka 13

v.1))

3amaun 3auéra 10-12




OIIK-3 (MOIIK-

3.11 (40.001
K A/02.5 [Ip.2 Tn.)) | KonTtponsHslii onpoc | Bompoc Ha ak3ameHe
7 OHe4Hble aBToMaTbl IK-1 (MIIK-1.6 | TIposepxa /I3 47-57
(06.016 A/30.6 Komnoxksuym 3amauu 3auéta 13-15
Vv.1))
OIIK 1 (UOIIK-
1.4 (06.016
p A/30.6 ¥.1) KonTponbHslii onpoc | Bompoc Ha 3x3aMeHe
8 EKYPCUBHbIE GYHKLAN [IK-1( UIIK-1.6 IIposepka 13 58-65
((06.016 A/30.6 Komnoksuym 3amauu 3auéra 16-17
v.1))
OIIK-3 (UOIIK-
3.8 (06.001
C D/03.06 Tx.2)) KOHTDOBHEL OMboc Bompoc Ha sk3amene
9 JIOXKHOCTb aNTOPUTMOB MK-1 (UITK-1.6 HpOBIG):pKa o p 66-67
(06.016 A/30.6
Vv.1))
OIIK-1 (UOIIK-
1.8 (40.001
A/02.5 Ip.2 Tn.)) N Bormpoc Ha 3x3aMeHe
10 Cucremol Nocta TTK-1 (MTTK-1.3 EBI;TBEBEZH[][);H onpoc. | s o7
(40.001 A/02.5 3agaun 3auéra 18-19
3m.1))
OIIK-3 (UOIIK-
3.1 (06.016
A/30.6 3u.3 .
11 AndaBuTHOE KOANPOBAHUE K-1 (I/IHII<{-1)4)f KouTponsHslit onpoc | Bompoc Ha sk3amene
i 1 3 74-77
(40.001 A/02.5 posepia J1
3H.2))
OIIK-3 (UOIIK-
3.2 (40.001
Cetn A/02.5 3u.1)) KouTponshslit onpoc | Bonpoc Ha sk3amene
12 IK-1 (UIIK-1.3
. IIposepka 13 78-80
(40.001 A/02.5

3n.1))

HOK333Te.]'ll/l, KPUTECPHUH M IIKAJIA OUEHKHA C(l)OpMI/[pOBaHHI)IX KOMIIeTeHII Ui

CootBeTcTBHE HOPOrOBOMY VPOBHIK) OCBOEHUS KOMIIETECHIIMU TIAHUPYEMBIM

pe3ynbTaTaM OOy4YeHUsT W KpUTEpUSIM MX OICHUBaHMS (OLEHKa:

/3a4TeHo):

OIIK-1 CnocobeH NpuUMeHATH 0CHO6b! (PYHAAMEHTAJIBLHBIX 3HAHWIi, MOJY4YeHHBIX B
00J1acTM MaTeMaTH4YeCKHUX M (WJIM) eCTECTBEHHBIX HAYK, H HCI0JIb30BATH UX B

npodeccuoHATILHOM AeSITeJIbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3n.3) CnocoOeH mnpuMeHATh (yHIAMEHTaIbHBIE
3HAHMS, TOJYYCHHBIC B 00JaCTH MaTeMaTHUECKHX U (MJIM) €CTECTBEHHBIX HAYK, U

HCIIOJIb30BATh UX IIPU aHAJIIN3C HpCI[MCTHOﬁ obOactu

HOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U MEXAYHAPOIHBIA ONBITB B
00J1acTH MaTeMaTHYeCKUX M (WJIM) eCTECTBEHHBIX HAyK, M HCIOIb30BaTh HX B

poeCCHOHATBHON JEATENHHOCTH

Y10BJI€TBOPUTEIbHO




YMmerh

Baanern

OIIK-3

3HaTh

YMmernb

Baagern

IIK-1

3HaTh

YMmernb

Baagern

NOIIK-1.4 (06.016 A/30.6 VY.l) Hcmomp3oBaTh CyLIECTBYIOIIWE TUIIOBBIE
penIeHus 1 madIoHbI IPH aHATHU3E BXOAHBIX JaHHBIX

NOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoekTupoBaHWE CTPYKTYp MAAHHBIX C
UCTIONIb30BaHWEM  (yHIaMEHTAbHBIX  3HAHWW, TIONYyYEeHHBIX B  0O0NacTu
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HAYK

HOIIK-1.8 (40.001 A/02.5 Ip.2 Ta.) destensHOCTb, HANIPaBJICHHAS HA PEUICHHE
3a7a4 aHATUTHYECKOTO XapakTepa, MPEIojararolldX BBIOOP W MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/1ad, C HCIOJIb30BaHHEM (HYHIaMEHTAIbHBIX
3HaHW, TOJYYCHHBIX B 00JIACTH MAaTEMaTHUECKUX U (MJTH) €CTECTBEHHBIX HAYK

Cnoco0eH npuMeHATh U MOAN(PUUMPOBATH OCHOBb! MATEMATHYECKHUX Mo/IeJei
AJIs1 pellieHus 32/1a4 B 00J1acTH MPodecCHOHATBLHOM /1eATeILHOCTH

NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3a7a4u MPOBOJAMMBIX HUCCIEAOBAHUN H
pa3paboOTOK, METOJBI MATEeMATUYCCKOTO MOJICITMPOBAHUS JUIS PEUICHHS 3a1ad B
o0acTH podecCHOHAIBHOMN 1eATeIbHOCTH

NOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3amayn MPOBOIAMMEBIX HCCIIEIOBAaHUN U
pa3paboTOK, METObl MAaTeMaTHYECKOIO0 MOJCIMPOBAHMS I PEIICHHS 3a7ad B
obnactu mpodeccHoHATLHOM IeATETBHOCTH

HOIIK-3.3 (40.001 A/02.5 3n.2) OTedyecTBEHHbII U MEXAYHApOAHBIN OIBIT B
COOTBETCTBYIOIIECH  00JacTH  WCCIICOBAaHWMA, METOJbl  MaTEeMaTHYCCKOTO
MOJICJIMPOBAHUS  JII  pelieHHs 3amad B o0jacT  IpodecCHOHATLHOM
JIEATEIIbHOCTH

HOIIK-3.5 (06.016 A/30.6 Y.1) Ananmu3upoBaTh BXOAHBIE JaHHBIE, CIOCOOEH
HNPUMEHATh U MOIU(PHIMPOBATH MAaTEMAaTUUYECKUE MOJEIU JJIS PeIleHHs 3a1ad B
obnactu mpodeccuoHABHON NeATeTbHOCTH

NOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoexTtupoBaHue CTPYKTYp JAaHHBIX C
MCIIOJIb30BAaHUEM METOJJ0OB MAaTEMAaTUYECKOT0 MOJEITUPOBAHMS JJIs PEIICHUS 3314
B 00J1acTH NTPOECCUOHATBHON AEATETLHOCTH

NOIIK-3.11 (40.001 A/02.5 [dp.2 Tn.) destensHOCTb, HallpaBICHHAS HA PEIICHHE
3a/la4 aHAJIMTUYECKOTO XapakTepa, MPeAroiararolMx BbIOOp W MHOrooOpasue
aKTyaJbHBIX CHOCOOOB peIIeHHs 3a/Jad Ha OCHOBE METOJIOB MaTeMaTH4YeCKOIro
MOJIETTUPOBAHUS

Cnoco0eH pemiaTh 0CHOGHble AKTYaJIbHbIe M 3HAYMMBbIE 33Ja4H NMPHUKJIATHOM
MATeMATHKHU U HHPOPMaTHKH

NITK-1.2 (06.016 A/30.6 3u.3) IIpeamerHas o0nacTb NPUKIAJIHON MaTeMaTHUKU U
UHPOPMATUKU

UIIK-1.3 (40.001 A/02.5 3u.1) Llenu m 3amauu mpOBOAMMBIX HCCIIEIOBAHUNA U
pa3paboTOK, 3HAYMMBbIE 33Ja4i MPUKIIAJHON MaTeMaTHKH U HUHPOPMATUKU
UIIK-1.4 (40.001 A/02.5 3H.2) OredyecTBEHHBIH U MEXKIYHAPOJIHBIM OIBIT
pelIeHus aKTyaJbHBIX W 3HAUMMBIX 3a/Ja4y [PHUKIAJAHONM MaTeMaTuKu |
MH(OPMATUKH

UIIK-1.6 (06.016 A/30.6 V.1) Ananu3upoBaTh BXOJIHbI€ JaHHBIE NPU PELICHUU
3aja4 B 00JIACTH MPUKIIQAHON MaTeMaTUKU U UH(OPMATUKH

UITK-1.8 (40.001 A/02.5 p.2 Ta.) HdestensHOCTb, HAmpaBlieHHAss HA pPEIICHHE
3a/1a4y aKTyaJbHbIC M 3HAYMMBIC 3a7[a4H MPUKJIATHOW MaTEeMaTHKUA U HHPOPMATHKHI
AHAIUTUYECKOTO  XapakTepa, MPeNoNiaralolliuX BBIOOp H  MHOrooOpasue



aKTyaJbHBIX CIIOCOOOB pELIeHUS 3aa4

Coorserctere  0A30BOMY __YPOBHIO  OCBOEHHS  KOMIIETEHIIMH IJIAHUPYEMBIM
pe3yabTaTaM o0y4deHHs M KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: XOPOIIO /3a4TEHO):

OIIK-1 CnocobeH yBepeHHO NPUMEHATH (PyHIaMeHTAJIbHbIC 3HAHHUS, NOJy4YeHHbIC B
00J1acTH MaTeMaTH4YeCKHUX M (WJIM) eCTECTBEHHBIX HAYK, H HCI0JIb30BATh HX B
npogeccHoHAIbHOI 1esiTeIbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3u.3) CnocobeH npUMEHATH (yHIAMEHTAIbHbIC

3HaHUS, OJyYCHHbIE B 00JIaCTH MaTeMaTHYeCKUX M (MJIM) €CTECTBEHHBIX HAyK, U
UCIOJIb30BaTh UX IPHU aHAJIN3€E IPEIMETHON 001acTH

NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuyecTBEHHBIH U MEXKIYHAPOIHBIA ONBITB B
001acTH MaTeMaTUYeCKUX M (WIN) eCTECTBEHHbIX HAyK, M HCIOJIb30BaTh MX B
po(heCcCHOHATTLHOM NI TEIIbHOCTH

Ymerb HOIIK-1.4 (06.016 A/30.6 VY.l) Hcnonp3oBaTh CYIICCTBYIOIIUE THIIOBEIC
pelLIeHHS U A0JIOHBI IPH aHAJIN3€ BXOIHBIX JaHHBIX

Baagerr MOIIK-1.6 (06.001 D/03.06 Tn.2) IIpoekTupoBaHUE CTPYKTYp [aHHBIX C
UCIIONIb30BaHUEM  (yHIaMEHTAIbHBIX 3HAHWUW, TMOJIyYEHHBIX B  o0jactu
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAyK
HOIIK-1.8 (40.001 A/02.5 p.2 Ta.) desarensHOCTb, HANIpaBJIEHHAsI HA PELICHHE
3aJa4 aHAIMTHYECKOTO XapakTepa, MPEeaIojararoliuX BBIOOP M MHOT00Opasue
aKTyaJIbHBIX CIOCOOOB pelIeHHs 3a/ay, ¢ HCIOJIb30BaHHEM (yHIaMEHTaIbHBIX
3HAHUH, TOTYYSHHBIX B 00JIACTH MAaTEMAaTHIECKUX U (MITH) €CTECTBEHHBIX HAYK

OIIK-3 Cnoco0eH yBepeHHO MNPUMEHATh M MOAU(PUUIHPOBATL MaTeMaTHYeCKHe
MO/1eJIU 171l pellieHus 32124 B 00;1acTU NpodecCHOHATbHOI 1esITeIbHOCTH
3Harth NOIIK-3.1 (06.016 A/30.6 3u.3) llenn u 3amauu MPOBOAMMBIX HCCIICIOBAHUN U
pa3paboToK, METOAbl MAaTeMaTHYECKOTO0 MOJECIUPOBAHMS AJI pEIIeHHs 3a7ad B
obyacTu MpoeCCHOHAIBHON e TETbHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3agaun TPOBOJAUMEBIX HCCIEAOBAHUN U
pa3paboTOK, METOABl MATEMAaTHYECKOTO MOJCIMPOBAHMS JJIsl pEHICHHUsS 3a7a4d B
obnactu npodeccruoHalbHOM 1eATeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3n.2) OTedecTBEHHbII U MEXIYHApOAHBINA OIBIT B
COOTBETCTBYIOIIEH  0OJacTH  HWCCIENOBAaHHWMA, METOJIbl  MaTeMaTH4YeCKOIo
MOJICIUPOBAHUS ISl pelIeHHus 3a7ad B oOsactu  npodecCHOHATHHOU
JIeATETbHOCTH

Ymern NOIIK-3.5 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJHBIE JaHHbIE, CHOCOOEH
NPUMEHATh U MOAM(DUIIMPOBATh MaTEMAaTHYECKHE MOJICIH ISl PEHICHUS 3a71ad B
o0acTi npoecCHOHAIBHON eI TeTbHOCTH

Baagnerrs HOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoekTupoBaHue CTPYKTYp JaHHBIX C
UCIIOJIb30BAHUEM METOJIOB MATEMAaTHYECKOTO MOICITUPOBAHHUS /ISl PEIICHHUS 3a/1a4
B 00J1aCTH PO ECCUOHATBHON eI TeIbHOCTH
NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) JlearensHOCTh, HalIpaBJIeHHAs HA PEIICHHUE
3aJa4 aHAIUTHYECKOTO XapakTepa, MPEeAINoJiaralolinX BbIOOp M MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB PEIICHMs 3aja4 HAa OCHOBE METOJIOB MaTeMaTHYeCKOro
MOZICTHPOBAHHS

IK-1 Cnoco0eH yBepeHHO peliaTh aKTyaJbHble W 3HAYMMbIe 32244 NPHUKJIAAHON
MATEeMATHKHU U HHPOPMATHKH



3HaTh HNIIK-1.2 (06.016 A/30.6 3n.3) IIpeamerHas o6aacTh MPUKIATHON MaTEMaTHKH U
uH(popmMaTHKH
NIIK-1.3 (40.001 A/02.5 3mu.1) lenu u 3amauu TPOBOAMMEBIX HCCIEAOBAHUN H
pa3paboTOK, 3HAYMMBIC 33]]a9 TPUKIIAIHOW MAaTEeMaTHKU U HHPOPMATUKU
UIIK-1.4 (40.001 A/02.5 3H.2) OTeYeCTBEHHBIH W MEXKIyHAPOIHBIA OIBIT
pelICHHUsT aKTyaJdbHBIX W 3HAYMMBIX 33734 MNPUKIAJHOH MaTeMaTHKH U
UHPOPMATUKU

Ymern HNIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOAHbIC TaHHBIC MPU PELICHUU
3a1a4 B 00JIaCTH MPHUKJIAJHON MaTEMAaTHKU U MHOOPMATUKI

Baagers UIIK-1.8 (40.001 A/02.5 [dp.2 Tn.) JedrenbHOCTh, HampaBieHHas Ha peEIICHUE
3a/1a4 aKTyaJbHbIC U 3HAYMMBIC 33]Ia4H MPUKIATHON MAaTEMATUKN U HHPOPMATUKHI
AQHAJTUTHYECKOTO  XapaKTepa, MpeInojaraliMx BbEIOOp ©  MHOTrooOpasue
AKTyaJIbHBIX CITIOCOOOB PEIICHUS 3a1a4

CootBerctBre NPOJABHMHYTOMY VPOBHIQO OCBOCHHS KOMIIETEHIMH IIIAHUPYEMBIM
pe3ysbraTaM 0O0yueHHs U KPUTCPHUSIM MX OIICHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 CnocofeH aHaJIM3MPOBATH M NPUMEHATHh (QyHIaAMeHTAJIbHbIE 3HAHUS,
NnoJy4YeHHble B 00JIACTH MaTeMaTH4YeCKHX U (WJIHM) eCTeCTBEHHBIX HayK, U
HCIOJIb30BATH UX B IPO(eCcCHOHAIBHOT IesITeJIbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3H.3) CnocobeH NpUMEHATh (yHIAMEHTAIbHbIC
3HaHUSI, TIOJYYCHHBIC B 00J1aCTH MAaTEMAaTUYECKUX U (WJIM) €CTECTBEHHBIX HAYK, U
UCTIOJIB30BAaTh MX IPHU aHAIN3E MIPEIMETHOM 00IacTH
HOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yecTBEHHBII U MEXAYHApOAHBIN OIBIT B
00TacTH MaTeMaTHYeCKUX W (WJIM) eCTECTBEHHBIX HAyK, W HCIIOJIB30BaTh MX B
npoeCCUOHATIBHOM I TETbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 VY.1) Hcnosnb3oBaTh CYLIECTBYIOIINUE THUIIOBbIE
pelIeHus 1 MIa0JIOHBI TIPH aHAIHM3€ BXOHBIX JAHHBIX

Baagers MOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoekTupoBaHuE CTPYKTYp [JaHHBIX C
UCMOJb30BaHUEM  (DyHJAMEHTANbHBIX 3HAaHWUH, TMOJyYEHHBIX B  00JIACTH
MaTeMaTUYeCKUX U (MJIM) ECTECTBEHHBIX HAyK
NOIIK-1.8 (40.001 A/02.5 [p.2 Tn.) HearenbHOCTh, HallpaBlieHHast HA PEIIEHUE
3a7ja4 aHAINTHYECKOTO XapakTepa, MPEANoJaraloliuX BbIOOp W MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB peEIIEHHUs 3a/ay, C HMCIOJIb30BaHUEM (YyHIaMEHTaIbHBIX
3HAHUH, TOYYSHHBIX B 00JIACTH MAaTEeMaTHIECKUX U (MITH) €CTECTBEHHBIX HAYK

OIIK-3 CnocoGeH aHAMM3HPOBATH MPUMEHATH U MOAM(PHUIMPOBATHL MaTeMaTHYeCKHe
MO/IeJIU /1JIsl pellieHus 32124 B 00J1acTH NPodecCHOHATBLHOM 1eATeJILHOCTH
3Hatpb NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3a7a4u MPOBOJAMMBIX HUCCIEIOBAHUN H
pa3paboTOK, METOIbl MATEeMaTHYECKOTO0 MOJECIUPOBAHMS JIsA pEIIeHUs 3a7ad B
obyacTi MpoeCCHOHATBHON e TETFHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3amauui TPOBOJUMBIX HCCICTOBAHUA U
pa3paboTOK, METOJBl MAaTEeMaTHYECKOTO0 MOJICIIMPOBAHMS I pPEIICHHUS 3a7ad B
obnactu npodeccruoHalbHON 1eATeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3u.2) OTedecTBEHHBI U MEXIYHApOAHBIN OIBIT B
COOTBETCTBYIOIIEH  00JacTH  HWCCIENOBAHHWMA, METOJIbl  MaTEeMaTHYEeCKOTO
MOJCIUPOBAHUSA [UII  peIIeHHus 3adad B oOmactu  mpodecCHOHATHHOU
e TEIbHOCTH



YMmerh

HOIIK-3.5 (06.016 A/30.6 VY.l) Ananu3upoBaTh BXOJHBIC JaHHBIC, CIOCOOCH
NPUMEHATh U MOAM(DUIIMPOBATh MaTEMAaTHYECKHE MOJCIH ISl PEHICHUS 33a1ad B
obnactu npodeccuoHABHON NeATeTbHOCTH

Baagerr MOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoekTupoBaHue CTPYKTYp HaHHBIX C

IIK-1

3HaTh

YMmernb

UCIIOJIb30BaHUEM METOJIOB MATEMAaTUIECKOTO MOJICTHPOBAHUS ISl PEIICHUS 33134
B 00J1acTH Mpo(heCCHOHATLHON AEATEIbHOCTH

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) JlearensHOCTh, HallpaBieHHAs HA PEIICHUE
3aJa4 aHAIMTHYECKOTO XapakTepa, MPEeaIojararoliuX BBIOOp M MHOTooOpasue
aKTyaJbHBIX CHOCOOOB pEIIeHHs 3a/Jady Ha OCHOBE METOJOB MATEMaTHYECKOTO
MOJICTTUPOBAHUS

Cnoco0eH aHAJIM3MPOBATHL METOJAbl PpPellleHHs] AKTyajbHble U 3HAYMMbIe
3aJa4M NPUKJIAJTHOH MATEMAaTUKN U HHPOPMATHKH

UIIK-1.2 (06.016 A/30.6 3u.3) I[IpeamerHast 067acTh MPUKIAIHON MaTEMATHKH H
uH(popMaTHKH

UIIK-1.3 (40.001 A/02.5 3n.1) llenu u 3amauu TPOBOJAMMBIX HMCCICAOBAHUNA H
pa3paboToK, 3HAUMMBIE 33]]a4M MPUKIATHON MaTeMaTUKU U UHGOPMATUKU
UIIK-1.4 (40.001 A/02.5 3H.2) OTeYeCTBEHHBIH W MEKIYHAPOIHBIA OIBIT
pellleHUs aKTyaJlbHBIX M 3HAUMMBIX 3a/lad MPUKIAAHOW MaTEMaTHKH U
MH(OPMATUKH

HNIIK-1.6 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJHBIC JaHHBIC IPH PEHICHUU
33124 B 00JIACTH TMPHUKJIJHON MaTEMAaTUKU U HHYOPMATUKU

Baagerr UIIK-1.8 (40.001 A/02.5 [dp.2 Tn.) JedrenbHOCTh, HampaBiIeHHas Ha pEIICHUE

3ala4 aKTyaJIbHBIC U 3HAYMMBIC 3a1a4n HpHKJIElI[HOfI MaTE€MaTHKHU U I/IH(i)OpMaTI/IKI/I
AHAJIUTUYCCKOI'O  XapakKTepa, MNpCAIoIararommux BBIGOp )51 MHOF006pa3I/Ie
AKTYaJIbHBIX CII0co00B pPEeIICHUA 3a1a4

TunoBblie KOHTPOJIBHBIE 3aJlaHUA WJIH HHbIE MaTEepHaJibl, HCOGXOI{I/IMLIG IJIsA

OLICHKH 3HaHMWi, yMeHMii, HABLIKOB MU (WJH) ONBITA AeATEIbHOCTH, XapaKTepH3YIOLIUX

Tanbl

(l)Ole/IpOBaHI/Iﬂ KOMIIeTEeHIIMIi B nmpouecce 0OCBOCHUA 06pa30BaTeJ’lLHOﬁ NnmporpaMmmbIl

OIIK-1, OIIK-3, IIK-1
Tema: KomOnHaTopuka
IIpocTele 3a1auu Ha MPABWIIO YMHOKEHHUS

1.

2.

CKOJIBKO CYIIECTBYET CIIOCO0OB CAATh MO 6 KapT YETHIPEM UTPOKAM U3 KOJOJbI B 36
KapT?

CKOJIBKO CYIIECTBYET CIOCO00B ISl 4-X YeNIOBEK caTh M0 6 KapT KaKJOMY, TaK YTOOBI y
Ka)XJIOTO BCE KapThl OBUTH OJTHOM MacTH?

CKOJIBKO CYIIECTBYET Pa3IMYHbIX CIIOCOOOB CAATh MO JAECATH KapT IBYM UTPOKaM, €CIIU Y
MIEPBOT0 UI'POKA KapThl 2-X MAcTe MO MATh KapT KaXJOW MACTH, a y BTOPOTO UTPOKA
KapThl ABYX JPYTUX MacTel B KoJMYecTBax 4 KapThl MJIaAlIEH MacT U 6 KapT cTapiiei
Mactu?

CKOJIBKO CYIIECTBYET Pa3IMYHbIX CJIOB JUIMHBI 10 B TaTMHCKOM ajdaBHuTe, COAEPIKAIINX
5 pa3HbIX OYKB 1O J1Ba paza?

CKOJIBKO CYIIECTBYET CIIOCOOOB pacipeeuTh 16 pa3HbIX KHUT cpelu 4-X 4eloBeK, TaK
YTOOBI KaXKIbIN B3sUI IO YETHIPE Pa3HbIX KHUTH?

CKOJIBKO CYIIECTBYET CIIOCOOOB pacrpeleNuTh 16 pa3HbIX KHUT cpein 4-X YeloBeK Tak,
YTOOBI J]Ba Y€JIOBEKa B3SJIM 10 5 KHUT U JIBA YeJIOBEKa B3sUIM MO 3 KHUTH?



10.

11.

12.

13.

14.

15.

16.

17.

CKOIIBKO CYIIECTBYET CIIOCOO0B pacrpenenuTs 12 mopydeHuii cpenu 6 4enoBek, Tak
YTOOBI Ka)KJJOMY YE€JIOBEKY JOCTAIOCh POBHO 2 OPYUYEHHUS U BCE MOPYUECHUS ObLITU
pacnpeneneHbl?

CKOJIBbKO CYIIECTBYET IBOUYHBIX MATPHI] pazMepa N X N, B KOTOPBIX B KaXKIOW CTPOKE U
Ka)JIOM CTOJIOLIE IMEETCs] POBHO OHA eAUHUIIA?

CKOJbKO CyIIeCTBYET KBapaTHBIX MaTpPHUIl pazMepa N X N, B KOTOPBIX CTPOKa C HOMEPOM
| comepkuT 1 Hyneii ?

CKOJIBKO CYIIECTBYET pa3IMYHbIX Map cioB ( a, 3), TAKUX YTO O COAEPKUT 16 CUMBOJIOB,
13 KOTOPBIX JIBa CHMBOJIa BCTPEYa0TCA M0 3 pasa, elle [Ba CUMBOJIa BCTPEUYAIOTCS 110 5
pa3. CioBo B comepKuT 2 cuMBOJIa U3 ¢, 10 4 pa3a U emle 6 CUMBOJIOB (HE U3 O) TIO
OJHOMY pazy?

CKOJIBKO CYIIECTBYET CIIOCOOOB paCIPECIUTh UTPYIIKH 16 BUIOB (HEOTpaHUUCHHOE
YHCIIO UTPYIIEK KaXJI0r0 BUJA) Cpelind 7 YeIOBEeK, TaK YTOOBI 2 YesIoBeKa B3SUIH 110 3
pa3HbIX UTPYLIKHU, 2 YEJIOBEKA B3sUIM 110 5 pa3HbIX UIPYILIEK, 3 UyelIOBeKa B3sUIM 110 7
pa3HBIX UTPYLIEK?

CkoJpKo cyniecTByeT cioco6oB pa3aauu no 10 kapT 1ByM Urpokam, Tak YTOOBI KapThl
MEePBOro OBLIN 2- BEJIMYUH MO 3 KapThI U elle 2-X BEJIMYUH 10 2 KapThl, a KAPThl BTOPOTO
UIpOKa 2-X BEJIMYMH KapT IEPBOr0 UIPOKaA MO 2 KapThl KAKJOW BETUYUHBI U €LIe TPEX
BEJIMYMH MO 2 KapThl KAXKI0 BEJIUYUHBI?

CKOJIBKO CyHIECTBYET CIIOCOOOB COCTABUTh pacnucaHue 3aHaTuil u3 18 map, no 3 napsl B
JI€Hb, TaK YTOOBI B paclUCaHUU ObLIO 3 Mapbl MAaTEMATHKH, 4 TTApbl — YKOHOMUKH, 5 map
— uH(pOpMaTHKH, 2 mapbl — HICTOPUH U 4 TApbl CTATUCTHKH?

Cpenu 24 yenoBek pacnpeaenstorcs § pa3HbIX MOPYYEHUN TaK, YTO KaXJ10€ NOPYUCHUE
BBITIOJIHSIOT 2 yesnoBeKka. CKOJIBKO BO3MOKHO KOMOWHAIIUA?

Cpenu 40 yenoBek pacnpenenstorcs § pa3HbIX MOPYYEHUH, TaK YTO 2 MOPYUEHUS
BBITNOJIHSIOT 10 3 YesloBeKa, 3 MOPY4YEHHUs BBIIOJIHSIOT 10 2 YeJI0BEeKa U 3 OPYUYECHUS
BBIMOJHSIOT MO 4 yenoBeka. CKOJIBKO CYIIECTBYeT KOMOMHALIUN, B KOTOPBIX KaXK bl
YeJIOBEK BBIMOJIHSAET HE 00JIee OHOr0 MOPYUEHUs U KOTJJa KaX /bl YeJIOBEK BBIIOJIHSAET
1r060€ YMcIo NopydeHui?

B nocnenoBarenbHO MPOBOJUMBIX 5 COPEBHOBAHUSX 10 OJHOMY BHJy CIIOPTA MPHUHSIIO
yuactue 60 yesnoBek. CKOJIBKO CYIIECTBYET CIIOCOOOB OIpeIeIeHus
MOCJIEI0BATENBHOCTH TPOEK MPU3EPOB?

CKOJIBKO CYIIECTBYET TPOeK CIoB ( ., 3, Y), JUIMHBI 16, TaKUX YTO B O ABE OYKBBI
BCTpeYaroTcs 1Mo 3 pasa u emé natb OyKB BCTpedaroTcs 1o 2 pasa; B 3 1Be OYKBBI U3 O
BCTpeuaroTcs 1o 4 paza u emé 4 HoBble OYKBBI — 110 2 pa3a, B Y BcTpeuaroTcs 2 OyKBbI U3
o 1 He u3 3 o 2 pa3a, 1 OykBa u3 [3 1 HE U3 o BcTpeyaeTcs 7 pas, a ocTalibHbIe 5 OYKB
BCTPEUAIOTCS TOJIBKO B Y IIO OJHOMY pa3zy?

[IpocThie 3aaun Ha pa3OMEeHNE MHOXKECTBA OOBEKTOB HA YaCTH

1.

2.

CKOJIBKO CYILECTBYET CIOCOOOB COCTaBJIEHHUS CJOBa JUIMHBI 12, COCTaBIIEHHOTO C
HCIIOJIb30BaHUEM 5 pa3HbIX OYKB?

CKoJbKO cymiecTByeT crioco0oB pacrpenenenus 40 pa3HbIX KHUT cpen 4 4eoBeK, Tak,
YTOOBI KaXKBIA B3sUT OT 8 710 12 KHUT U BCe KHUTH ObUTH PO3/IaHbI?

CKOJIBKO CYIIECTBYET CIOCO00B pactipenenenus 60 coTpyJHUKOB IO TPEM OT/eNaM, TaK
YTOOBI B K&XKJIOM OKa3ajoch He MeHee 16 yenoBek?

CKOJIBKO CYIIECTBYET CIoco00B BbIOOpa 16 pa3HbIX KHHT, €CIIM UMEIOTcs KHUru 20
BUJI0B 110 20 pa3HbIX HAMMEHOBAHMM Ka)KJI0T0 BHJIA, TAK UTOOBI B BBIOOPKU COJIEPIKAIN
KHHUTH POBHO 5 BU0B?

CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOpA 8 MOPYUEHUH, €CIIM UMEIOTCS 25 TOpy4YeHU I
tuna |, 25 nopyuennit Tuna 1, 30 nopydennit Tuna Il u 30 nopyuenuii Tuna 1V, tak
YTOOBI B BEIOOPKE ObUIH MPEICTaBICHBI OPYUEHUS BCEX YETHIPEX THUIIOB?



10.

CKOIBKO CYIIECTBYET CIIOCOO0B pacnpeaeneHus 16 T0KyMEHTOB M0 5 HyMEpPOBaHHBIM
markam, TaK 4TOObI B K0 Iarke ObLI0 He OoJiee 2 Wi He MeHee 5 IOKYMEHTOB?
CKOJIBKO CYIIECTBYET CIOCO00B pazaauu 12 kapT Urpoky (13 KoJIoAsl B 36 KapT), Tak,
4yTOOBI OHH OBLTU TPEX Pa3HbIX MacTei?

CKOJIBKO CYIIECTBYET crioco00B pa3aauu 10 kapT UTPOKY U3 KOJIOAKI B 36 KapT, TaK
yTOOBI OHM ObUTH 6 Pa3HBIX BETUYUH?

CKOJIBKO CYIIECTBYET CIIOCOOO0B 3amucH ciioBa u3 16 OyKB, Tak 4TOOBI B HEM
COJIEPXKAIOCh 5 pa3HbIX OyKB?

CKOJIBKO CYIIECTBYET CIOCOO0B cocTaBieHus ciioBa u3 20 OyKB, Tak 4TOOBI B HEM OBLIO
MOPOBHY BXO>KJCHHH ITACHBIX U COTJIACHBIX OYKB, U UMEJIOCH 5 Pa3HBIX COIJIACHBIX U 4
pa3HBIX TJIACHBIX OYKBHI ?

HpOCTBIG 3a1a4M Ha IMOCJICA0BATCIIbHOC MHOT'OKPATHOC p3.36I/ICHI/IC MHOXECTBa 00OBEKTOB Ha
qaCTu

1.

CKOJIbKO CyIIECTBYET CIIOCOOOB AJIs ABYX YEJIOBEK B3SITh 10 8 UTPYIIEK BCEX UETHIPEX
BUJIOB, €CJIM UMeeTcs 15 HauMEeHOBaHUM UIpyIIeK NepBoro BUAa, 18 HauMeHOBaHMM
UTpyIIEeK BTOPOro Bujaa, 20 HAaMMEHOBaHUM UIPYIIEK TPETHETO BUAA, 25 HAMMEHOBaHUI
UTPYLIEK YETBEPTOrO BU/IA, TAK YTOOBI OHU HE UMEIIH OOLIUX UTPYIIEK?

Nmerorcs urpyuku 6 BuaoB 1o 10 pazHbIX Urpyuek kaxaoro Bujaa. CKoibKo
CYLIECTBYET CIIOCOOOB ISl 2-X YEJIOBEK B3ATh 110 7 UTPYIIEK, TaK YTOOB! y HUX ObUIN
UTPYLIKH 3-X 0OLIMX BUIOB?

Nmeercs 4 kinacca T0KyMEHTOB 110 12 JOKYMEHTOB B KaxJ0M Kiacce. CKOJIbKO
CYILIECTBYET CIIOCOOOB JUIsl TPEX YETIOBEK B3ATh 110 6 TOKYMEHTOB, TaK YTOOBI Y HUX
ObUIM JOKYMEHTBI U3 TpeX 0OLIMX Ki1accoB?

JIBa Urpoka paccTaBJIlOT Ha IIaXMaTHOU JocKe 1o § nemiek. CKOJIbKO CYLIECTBYET
Croco00B paccTaHOBKH, IPU KOTOPBIX POBHO B YETBIPEX CTOJIONAX OyIyT pa3MelieHbl
MEITKU 000UX UTPOKOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB IS IIECTH YEJIOBEK B3ATh MO 4 JOKYMEHTa pa3HbIX
BU/JIOB, €CJIM CYILIECTBYET 8 BUAOB JJOKYMEHTOB, 110 2 (3, 4) pa3HbIX TOKYMEHTa KaXKI0ro
Buaa?

CKOJIbKO CyIIECTBYET CIIOCOO0B pa3AaTh MO 8 KapT IBYM UTPOKaM TaK, YTOOBI y HUX
ObU10 3 O0IMX BETMYUHBI KapT?

CKOJIBbKO CyIIECTBYET CIIOCOO0OB COCTAaBUTh TPOMKY CIIOB JJIMHBI 9, KaXK/ble ABa U3
KOTOPBIX cofiepxkat poBHO 4 001IMX OyKBbI?

CKOJIBbKO CyHIECTBYET CIOCOOO0B il TPEX YETIOBEK BHIOpATh 10 6 pa3sHbIX MOJAPKOB U3
40 BU10B MOJAPKOB, TaK YTOOBI y IBYX M3 HUX ObLJIO 2 OOIIMX BHJIA MOAAPKOB U €Ille Y
JBYX ObUIO 3 00LIMX BHJIAa TOJAPKOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTAaBUTh MPOrpaMMy COPEBHOBaHHM 10 6 BUIaM
CIOpTa, MPOBOJUMBIX B T€UeHHUE 6 JHEH, TaK YTO KaX/Iblil IeHb NOCIIEA0BATEIbHO
IIPOBOASITCS] COPEBHOBAHUS IO TPEM pa3HbIM BUJIaM CIIOpPTa M 110 IBYM BUAAM
COPEBHOBAHUS MPOBOJATCS B TEUEHUE 2 THEW, 110 IBYM BUJAM — B TEUCHHE 3 THEH U enlé
10 IByM BHJIaM — B TeueHue 4 nueu?

[TpuMepHBIe 3a1auu TSI KOHTPOJILHBIX paboT Mo mpeaMeTy o npeameTy (1 cemectp)

1 BapuanTt

1. CKOJIBKO CYIIECTBYET CIIOCOOOB JIJIsl TPEX YEIOBEK B3STh MO 18 KHUT U3 KHHT 60
HAaMMEHOBAHUM, TaK YTO:

a. Y mepBOro 4eyioBeKa Mo 2 KHUTH 2-X BUJIOB, 10 4 KHUTU 3-X BUJIOB, 10 OJJHOW KHHUIE 2-X

BHUJIOB;



b. ¥ Broporo uenoBeka o 1 kHure 4-X BUIOB IIEPBOTO YEIIOBEKA, 110 3 KHHUTH JIBYX BHJIOB,
KOTOPBIX HET y NIEPBOT0, U M0 1 KHUT'E€ TAKUX BUAOB KOTOPBIX HET Y NIEPBOTO.
C. Y TpeTbero 4yesoBeKa 1o 2 KHUTH 2-X BUJIOB IIEPBOr0 HO HE BTOPOI'O YEJIOBEKA, 10 1 KHUre
YeThIPEX BUA0B BTOPOI'0, HO HE IIEPBOTO YEJIOBEKA U €LIE MATH BUJOB, KOTOPHIX HET Y IIEPBOTO U
BTOPOTO 1O 2 KHUTH.
2. Vmerorcst mogapku 4 THIIOB B KOJMYECTBAX 10 25 pa3HBIX MOJIAPKOB KaXKIOTO TUIIA.
JIBa uenoBeka OepyT OJAPKH, TaK YTO y OAHOro oT 12 1o 15 nonapkoB, HE MEHEE, YEM 110 JBa
noJapKa Ka)aoro Buja. Y JIpyroro yesioBeka 18 momapkoB Bcex BUIOB, HE Oosee ueM 1o 9
M0JIapKOB Ka)/10r0 BUAA.
3. Nmeercs 4 Tuna mapos 1o 9 mapos ¢ Homepamu 1-9 B kax1oM TUIe.
Tpu denoBeka BHIOMPAIOT 1O 7 MAPOB, TaK YTO

d. POBHO y JIBYX YEJIOBEK 2 OOIMX THUIA IIAPOB;

b. poBHO y IByX uenoBek 3 0OImKX HOMEpa IMapoB

C. PpOBHO Yy JIBYX 4eloBeK | o0mmuii Homep 11apos.
2 BapuaHT
1. CKOJIBKO CYIIECTBYET CITOCOOOB ISl TPEX YeNIOBEK B3sTh 1O 18 KHUT u3 KHUT 80
HAaMEHOBaHUM, TaK YTO:
a. Y nepBoro yenoBeka 1o 1 kHure 3-X BHJIOB, IO 3 KHUTH 3-X BUJIOB, IO JIB€ KHUTH 3-X
BU/IOB;
b. ¥V Broporo denoBeka o 1 kaure 2-x BUIOB IIEPBOTO YEIOBEKA, 10 3 KHUTH JBYX BUJIOB,
KOTOPBIX HET y NEPBOr0, U MO 2 KHUTH JPYTUX BUAOB KOTOPBIX HET Y IIEPBOTO.
C. Y TpeTbero yesnoBeka 1o 3 KHUTH 2-X BUJIOB IIEPBOT0 HO HE BTOPOIO YeJIOBEKa, MO 1 KHUre
YeTbIPEX BUOB KHUI BTOPOT0, HO HE NEPBOr'0 YEJIOBEKA U €I11€ YETHIPEX BUIOB, KOTOPBIX HET Y
IIEPBOrO U BTOPOTO 110 2 KHUTH.
2. Vmerotcst mogapku 4 THIOB B KoJH4uecTBax 1mo 30 pa3HbIX MOJAPKOB KaXKIOTO TUIIA.
JlBa yenoBeka OepyT MOJIAPKH, TaK YTO y 0J1HOTrO OT 13 10 16 moapkoB, HE MEHEe, YeM 110 JBa
noJapka Kaxaoro Buja. ¥ Jpyroro uesnoBeka 17 mopapkoB Bcex BUIOB, He Oosee ueM 1o 9
MOJIapKOB KaX/10T0 BUAA.
3. Umeercs 4 tumna mapoB 1o 9 mapos ¢ Homepamu 1-9 B kaxom Ture.
Tpu yenoBeka BHIOMPAIOT MO 7 MAPOB, TaK YTO

d. poBHO y IBYX Yes0BeK 2 OOIIMX THIIA IIAPOB;

€. POBHO Y JIByX Ye€JOBEK 3 OOILIMX THIIA IIapOB

f. poBHO y JBYX uesioBeKk 2 OOIIMX HOMEpa IIapOB.

3ayeTHO-3K3aMEHAIIMOHHbIE MAaTepHAJbl VI TNPOMEKYTOYHON  aTTecTaluu
(3x3amen/3auer) I1K-1
Cnucok THUIMOBBIX 3a/JlaHUi WTOTOBOM M IMPOMEXYTOUHOM aTTecTalluy TNPaKTUYECKUX
yMeHu# 1 HaBBIKOB B | cemecTpe. st momydenust 3a4é€ta TpeOyeTcsi IpeICTaBUTh PEIIEHNE BCEX
I/IHJII/IBPIJIyaHI)HBIX 3agav. I/ITOFOBaSI OIICHKA <Ba4YTCHO)» BBICTABJIISACTCA HpI/I YCJ'IOBI/II/I YCHeIHHOFO
pemenus Bcex 10 TumoBbIxX 3a1a4. Pemenne kaxmoi 3amaun oreHuBaercs B 6amnax: 0, 0.25, 05.,
0.75, 1. 3amaua cuymTaeTCsl PEIICHHOW, €CIM OHA OIleHHWBaeTcs B He MeHee dyem (.75 Gamios.
3amaun, pemieHrue KOTOphiX onieHeHo B (.5 Oamna MOXKHO pemiath 0€3 pelieHus aHaJOTHYHON
3aJ1a4M 3aHOBO. 3aJ]a4M C MEHBIIEH OIEHKOUN PeIIaroTCs 3aHOBO.

[Tpumep 3au€tHoro 3aganus B | cemectpe

1. a o B < 4nCNO CMMBOOB B O, MEHBLIMX CUMMETPUYHO PACMO/IOKEHHbBIX CUMBOJIOB, PAaBHO
YMCNY CUMBOJIOB B [3, MEHbLUINX CUMMETPUYHO PACNONOMKEHHbIX CUMBOJIOB.
2. fp g Ik>0VxeR(f(x-k)/g(x+k)<1)



3. CKO/IbKO CywlecTByeT TpoeK c/oB (o, B, 7), TaKMX 4TO B 0L 5 CUMBOJIOB BXOAAT Mo 3 pasa, 2
CMMBOAA BXOAAT Mo 4 pasa u 4 cumsona — no ogHomy pasy; B B 3 cumsona 13 a BxoaaT no 3
pasa, 2 cMMBO/a U3 0L BXOAAT MO 7 pa3 1 3 CMMBO1A He U3 oL BXOAAT No 2 pasa; B y BxoaaTt 3
cMmBOAa U3 o M He 13 3 no 3 pasa, 2 cumBoAa U3 B U He U3 oL 7 pas 1 eLLé TPY CUMBOJIA He 13 O,
1 He u3 3 no 3 pasa.

4, WmeeTca 5 BMAOB NOAAPKOB B KOAMYECTBaX 25 pa3HbIX NOAAPKOB KaxKA0ro TMna. 2 yenoseka
BbIOMpPAIOT NOAAPKM, TaK UTO NepBbii 6epéT oT 14 A0 16 pa3HbIX NOAAPKOB BCEX TUMOB, @ BTOPO
oT 15 no 17 nogapKkoBs He 60osiee, YemM Mo 7 NOAAPKOB KaxKa0oro Tuna,

5. Wmeetca 4 BUAA KHUT NO 9 KHUT ¢ HOMepamu 1-9 B Kaxkaom Tune. 3 YyesioBeka HabupatoT no 7

KHUT, TaK 4TObObl POBHO Y ABYX YE/IOBEK He 6bla10 2 06LWMX TUMOB KHUT; POBHO Y ABYX YE/10BEK

6b1711 2 06LLMX HOMEPA KHUT; POBHO Y ABYX YeN0BEK Ob110 3 06LWMX HOMEPA KHUT.

MunnmmsupoBaTh reomerpudeckn f=0111101111111101

Beipazuts (X, Vv X_z) —> (X_3 + X,) ) uepe3 dynkuuu @1 = 01001000 u @, = 11110111

Moirocts MHOXecTBa (yHKIHi ((To U TI)MSN(L\ T1))) U (SA((M\(( Tow Tp)\L)))
[Monua au cucrema (SN Tp) U (L\ (T10S)) U(M(T1 1 S))

©x® N o

CHOuCcoK TUHOBBIX 33JJaHUN UTOTOBOM U IPOMEKYTOUHOM aTTeCTALIMK MPAKTUYECKUX
ymenuii 1 HaBbIKOB BO |l cemectpe. s momyuenus 3a4é€ra TpeOyeTcs MpeCTaBUTh PEelICHUE
BCEX MHIUBUIYyaTbHBIX 33/1a4. FITOroBas oIeHKa «3a4TE€HO» BBICTABISETCS MPU YCIOBUH
ycremHoro pemenus Beex 10 TUMOBbIX 3a1a4. Perenne kaxkaoi 3a1aun OlleHUBaeTcs B Oaiax:
0, 0.25, 05.,0.75, 1. 3agaua cuyuTaercs peuIeHHOM, €CJIM OHa OlICHUBaeTCsl B HE MeHee yeM 0.75
O6ayutoB. 3aaum, penieHrne KOTOphIX olleHeHo B (.5 Oaiia MOXKHO peiath 0e3 perieHus
aHAJIOTUYHOM 3a7]a4M 3aHOBO. 3a/1a4M C MEHBIIIEH OIICHKON PEIIatoTCs 3aHOBO.

[Tpumep 3auétHoro 3aganus Bo Il cemectpe

1. Ckonbko cymiectByeT rpaoB ¢ BeplIMHAMH W3 {a, . . . , Z}, KOTOpblE H30MOpP(HBI
3aJJaHHOMY Tpady:

2. CKOJBKO CYIIECTBYET HEM30MOP(HBIX CBS3HBIX TpadoB, IMOIYy4aeMBIX H3 3aTaHHOTO
rpacga 100aBjIeHHEeM MUHUMAJILHOTO KOJIM4ecTBa pédep:

QARSI H

(Yka3aHue: pacCMOTpETh BCE€ BAPHAHTHI CBS3BIBAHUS KOMIIOHEHT CBSI3HOCTH 33J1aHHOTO rpada,
JUIs 2-X BapHAHTOB ITOCTPOUTH OIHY BETBb JiepeBa pa30MeHUs Ha CIIydan) ;

3. CKONbKO CyIIecTBYeT HEH30MOP(HBIX HE IUIaHApHBIX rpadoB Oe3 merenb, umeromux 12
BepunH U 18 pedep? (Ykazauue: [TocTpouTs 01Hy BETBb JiepeBa pa3OueHHs Ha CIIyyan);

4. TToctpoutsb auarpamMmy nepexooB KA, Beraucisromero ¢pynknuro f(X, y) = 5x — 4y -3;

5. TMoctpouts nuarpammy mnepexonoB KA, pacmo3Haromero cioBa, CTPYKTYpa KOTOPBIX
npejctaBnsiercss  Beipaxkenuem  {0,1}*[SO, 101, 11]*{00,0S}*(011)*{S,S0}*1*{SS,01}*[
0,1]*;

6. [Toctpouts auarpammy nepexoioB KA, pacro3Haronero MHOXXECTBO BCEX TaKHX CIIOB,
KOTOpBIE COJIepKaT BXOXAeHUs 0e3 mepeceueHuit Bcex cioB MHoxkecTBa {0010, 1100, 0100};

7. Jloka3aTh NPUMHUTUBHYIO PeKYpPCUBHOCTD QyHKIUHU T(X, Y) = MaKCUMyM JJTHH
MOCJIEI0OBATEIbHOCTEH HEUETHBIX urcel B Ky, . . . , K, KOTOpBIE coiep)kaT CHMMETPUYHYIO
HOIOCIISIOBATSILHOCTD M HE BXOJISIT B MOCIEIOBATEILHOCTD uncen dy, . . . , ds 6osee AByxX pas.

(3,Z[CCB X= pl(l plr(r, y= hldlhsds),



8. JlokaszaTh MPUMHUTHBHYIO peKypcuBHOCTE GyHKiuu f(X, y) = Makcumym utnH
MOCIIEI0BATEIPHOCTEN OJJMHAKOBBIX IIU(P B 3aMUCH X, KOTOpPasi BXOTUT B 3aMKCh Y
MaKCHUMaJIbHOE YUCIIO pa3;

9. Iloctpoutsk cucremy I[locta, B KOTOPOH BBIBOAATCS clioBa Buaa (o, ), r/ie oL — MpOu3BOJIbHAS
JIBOMYHAS MTOCIIEIOBATEIBHOCTD, a 3— BCsikoe moiciioBo B o Bua (010)*, koTopoe BXOAUT B o
4ETHOE YMCIIO pa3 0e3 mepeceueHuii;

10. IToctpouts cuctemy Ilocra, B KOTOpO# BEIBOAATCS ciioBa Buaa (o, ), T o — MPOU3BOJIbHAS
JBOMYHAS MOCTIEIOBATEIBHOCTD, a [3— MOJIY4aeTcs U3 oL yJaJIeHUeM BCeX TPy HyJel He
MaKCHUMAaIbHOU JUIMHBI, KOTOPBIC BXOIAT B 3aMUCh 0L HEUETHOE YHCIIO Pas.

Bomnpocs! /151 NOATOTOBKH K 3K3aMeHY
| cemecTp

MoIHOCTE MHOXKECTB.
Otobpaxenus. OOpaTHbie OTOOpAKECHUSI.
Otnowenus. [Ipeacrasnenue u onepannu Haji OTHOLICHUSAMM.
CBolicTBa OMHAPHBIX OTHOLLIEHUI Ha MHOYKECTBE.
OTHoOLIEHUS 3KBUBAJICHTHOCTH.
OTHoleHus nopsaxa.
KomOuHnaTopHble mpaBuia.
Paszmemenusi.
CoueraHusl.
. Pa3Ouenust MHOKECTB Ha YaCTH.
. @opMyIa BKIOUEHUN — UCKIIIOUEHHUN
. @.A.JI. CyniecTBEeHHOCTh IEPEMEHHBIX.
. @opMy1bl. DKBUBAJIEHTHOCTH (POPMYII.
. Teopema o 3ameHe paBHBIX. COOTHOIICHUS IKBUBAJICHTHOCTH.
. PaznoxxeHue ¢ain no nepeMeHHbIM.
. Cxembl u3 pyHKIMOHAJIBHBIX 2JIEMEHTOB.
. JIBOMYHBIN CyMMAaTOp.
. Munumanensie JIHO.
. 'eomeTpuyeckas nHTEpIpeTanus MUHUMaIbHBIX J[HD
. MakcumanbHble KOHBIOHKIIMU U UX CBOWCTBA.
. DKBUBaJNeHTHbIE npeoOpa3oBanus JHO.
. [onmuwie cuctemsl pyHKIUN. Teopema peryKiuu.
. [TonmnaoMms! XKerankuHa.
. Knaccer Tou Tj.
. JIBolicTBEHHbIE (DYHKIINH.
. Knacc S. Jlemma o HecaMOBOMCTBEHHOM (hyHKITHH.
. Kimace M.
. JleMMa 0 HEMOHOTOHHOU (YHKIINU.
. Knacc L. JleMMa o HelnMHEHHON QyHKITUH.
. Kpurepuit noianots! B Pa.
. IIpeanonHele K1acchl U UX CBOMCTBA.
. Crioco0wI 3ananus rpados. M3omopdusm rpados.
. Herutanapuocts rpadoB Ksz u As.
. Kpurepuit manapuoctu rpados.
. [yt u muKssI B rpadax.
36. TpaH3uTUBHOE 3aMbIKaHUE IpadoB.
37. [lepeBbs 1 UX CBOICTBA.
38. Huxnst Diinepa. Teopema Ditnepa (HE0OXOIUMOCTB ).
39. Huxuel Ditnepa (I0CTaTOYHOCTH ).

CoNoOA~WNE
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O OWONPFPOOOONOOUORARWNPOOO~NOUIAWNEO



40.
41.
42.
43.
44,
45.
46.

[uknsl amunbsToHa. [lepeGopHbIil anropuTm.

JlocTtaTouHOE yCIIOBUE CYIIECTBOBAHUSA LIUKIIOB |'aMUIbTOHA.

Cymmel rpados.

DyH1aMEHTaIbHOE CEMENCTBO LIUKIIOB (IIOCTPOEHHE).

DyHIaMEHTaTBbHOE CEMEHCTBO IIUKIIOB (JJOKAa3aTEeIbCTBO (PyHAaAMEHTATILHOCTH )
Snpa rpados.

Xpomaruyeckoe uncio rpados. Kpurepuii 2-XxpoMaTHYHOCTH.

Il cemecTp

47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

CnocoObl 3ajaHnii KOHEYHBIX aBTOMATOB.

DyHKIIUMA aBTOMATOB. HeBBIYMCIMMOCTD (PYHKITUN YMHOXKEHUS.

Teopema o iepepaboTKe IEPUOAMUECKUX CBEPXCIIOB.

OTANYUMOCTh COCTOSTHUI aBTOMaToB. CBOMCTBA OTHOIIEHHI K—HEOTIIMYNMOCTH.
TeopeMa 0 JIMHE KpaT4yalulero CJi0B, HA KOTOPOM pa3jInyaroTCs OTIMYUMbIE
COCTOSIHUS.

MuHHMMAaJIBEHEIC aBTOMATHL. DKBHBAJICHTHOCTh aBTOMATOB.

TeopeMa cyniecTBOBaHUS MUHMMAJIBHOTO aBTOMATAa, SKBUBAJIEHTHOT'O 3a/1aHHOMY.
Pacno3naBanue 0B KOHCUHLIMU aBTOMAaTaMU.

Onepanuu cyneprno3uiuu U 00paTHON CBS3H.

ABTOMAaTHBIE CXEMEL.

[TocTpoeHre aBTOMaTHOM CXEMbl, SKBUBAJIEHTHOW 3aJaHHOMY aBTOMaTYy.
DneMeHTapHbIC U IPUMUTHBHO PEKYPCHUBHBIE ()YHKITHH.

Yactuuno pexypcuBHbie pyHkiuu. Tesuc Uepya.

[IpencraBienue 4acTUYHO PEKYPCUBHBIX (QYHKIIUNA HArPYKEHHBIMU JCPEBBSIMHU.
Hywmeparus yacTH4HO-peKypCUBHBIX (QYHKIMI. YHUBEpcalbHbIe (PYHKINU.
PexypcrBHBIE MHOXKECTBA.

Hepaszpemmmocth mpo06iieMbl OCTAaHOBKH.

HepaspemumocTs po6iemMbl BCIOAY ONIPEIeTIEHHOCTH.

Hepaspemmmmocts mpo6iieMbl S5KBUBATEHTHOCTH.

CrnoxHoCTb anropuT™MoB U 3aaa4. Kinaccuduxanust yHKIni ClI10KHOCTH
ARTOpUTM OBICTPOI COPTHPOBKHU

OO6pa3upl 1 UX TPUMEHEHUS.

[IponyKkunu u BBIBOJBI.

MHokecTBa BEIBOAUMEIX CIIOB U MX CBOMCTBA.

BreraucnumocTts B cuctemax Ilocra.

BrrancanmocTs 351eMEHTapHbBIX U MPUMUTHUBHO PEKYPCUBHBIX (DYHKITHIA.
BbraucnnmMocTs 4acTUYHO peKypcUBHBIX (GyHKIUH B cuctemax [locra.
TpaHCTIOPTHBIE CETH U MIOTOKU B CETSX.

Teopema o0 BeIMUYMHE MOTOKA.

CeueHMS CETH U BX CBA3b ¢ MAKCHMAaJIbHBIM IIOTOKOM.

TeopeMa 0 CyIIeCTBOBAHMM MaKCUMAJIbHOTO MTOTOKA.

AndasutHOE KOmUpoBaHue. OHO3HAYHOCTH JIEKOIUPOBAHUS.

OnrtuManbHOE KOAUPOBAHUE.

IToMexoycTOIYMBOE KOIUPOBAHUE.

Ilepeuenv Komnemenyuii (Yacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
OIIK-1 (), OIIK-3 (), ITK-1()

4.2 MeToanyeckue MaTepuaibl, onpe/easiioliue Npoueaypbl oOleHUBAHUS 3HAHWIA,

YMEHHid,

HaABBIKOB H (I/I.]'II/I) onbIiTa JCATCJIbHOCTH, XaPaKTCPU3YIOIIHUX IJITallbl

popMupoBanus KoMneTeHIHH



OTJHMYHO — YBEPEHHOE 3HAHUE BCEX MOHATUN, KOHCTPYKLMI U YTBEPKACHUM, TPEACTABICHHBIX
B 9K3aMEHAIIMOHHBIX BOIPOCAX, CIOCOOHOCTh K aHAIM3Y U CHUHTE3y MOHATUNA U YTBEP)KICHHIA,
JIOKa3aTeJIbCTBO AHAIMTHUYECKUX YTBEP)KICHUN, YMEHHE pelaTb TEOPETUYECKUEe 3alauu,
CBSI3aHHbBIE C U3YYCHHBIM MaTepUaIoM;

Xopomo — 3HaHUE BCEX MOHATUW, KOHCTPYKUMUA M YTBEPKICHUH, MPEIACTABICHHBIX B
9K3aMEHAIIMOHHBIX BOIIPOCAX, TPaMOTHOE OGOpMIICHUE ONpeesIeHU U J0Ka3aTeIbCTB, HaBBIKU
aHaJIM3a U CUHTE3a MPU PEIICHUHN TEOPETUUECKUX 3aad.

Y10B/1€TBOPUTEIBbHO — 3HAHUE OCHOBHBIX MOHATUH, CTPYKTYpP IOKA3aTENbCTB YTBEPKIACHUM U
TEOpEM, IOJTHOE JO0Ka3aTeIbCTBO OTACJbHBIX YTBEPKACHUH, MPaBUIbHOE HCIIOJIb30BAHUE
MaTeMaTUYECKOTO S3bIKa JJIsl IPEICTaBICHUS ONpeiesieHui U (OPMYITUPOBOK PE3yIbTATOB.

Hrorosast oleHka MO NPEIMETYy BBICTABJISETCA B Cllydae IMOJYYEHHUs] BEPHBIX OTBETOB Ha
OCHOBHBIE U JIONIOJHUTENIbHBIE BOMPOCHI. Takke TOJKHBI ObITh B IIEJIOM PEILEHbBI NpeasiaraeMble
KauecTBeHHbIE 3aaun. OTBET Ha BOIPOC B COCTaBEe OMJIETa CUMTACTCS MPABUIILHBIM €CIIH, €CIIU
OH BKIIIOYAET BEpPHOE OIMpeJelieHne BCeX HEOOXOIMMBIX MOHSITHH, TOYHBIE (OPMYITUPOBKHU
OCHOBHBIX DPE3yJbTaTOB (aHATUTHUYECKHE YTBEPXKACHHUS), 3HAHUM CTPYKTYpbl JOKA3aTEIbCTB
(o0ocHOBaHMI), a TaKKe YMEHHE CaMOCTOSITENIBHOTO H3JI0KEHHUs Jl0KazarenbcTB. Kpurepuu
OLICHKH OTBETa OILIEHKa Ha + (BEpHBIM MOJHBIA OTBET) WM +/- (B IEJIOM BEpPHBIM OTBET,
COJIepKalllii HEeIOCTaTKH, KOTOpble ObUIM yCTpaHEHbl B MPHUCYTCTBUHU IpenojaaBarens). B
OCTAJIbHBIX CITy4asiX

(pe3yabTaT IPOBEPKU — WK -/+, @ TaK)Ke +/-, €CIIN CTYACHT MCIBITHIBACT TPYTHOCTH C MOJTHBIM
OTBETOM C MOMOIIBIO MPETNoaBaTeNs).

WTOTOBBIIf 3a4eT MO MPEAMETY BHICTABIISICTCS B CJIydae MOTYYCHUS] BEPHBIX PEIICHUH 3a/1a4 BCEX
OCHOBHBIX THIIOB, BHIHECEHHBIX Ha 3auéT. 3au€THas 3a/laya CUMTAETCSl PEIICHHOM, €clii OHa
OlleHEeHa Ha + (BepHOE NOJHOE pelleHue) wiu +/- (B IeJIOM BEpHOE pelIeHHe, COoAeprKallee
HEJOCTaTKH, KOTOpBIE OBLITM yCTPaHEeHbI B MPUCYTCTBUU MPENoiaBaTess). B ocTalbHBIX ciydasx
(pe3ynbTar MpOBEpKH — WU -/+, a Takke +/-, HO OMMUOKKM He OBbLTM YCTpaHEHBI) 3a/adya He
3aCUUTHIBACTCSA U CTYJACHT IOJIYYaeT JAPYroi BApUAHT 3aa4d TOTO KE THIIA.

OneHouyHbIe CpeACTBa ISl WHBAIUAOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMU
37I0POBBSI BHIOMPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEIOCTABIISICTCS JOMOJTHUTEIIFHOE BPeMsI JIUIs IIOJATOTOBKU OTBETA Ha dK3aMEHE;

— MPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3YIbTATOB 0O0YUEHHUSI HHBAIUOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATHHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCS C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
W UWHBAJWAOB TIpOLIEypa OILICEHWBAHUSA pE3YyJIbTaTOB OOyUeHHUS 10 AUCIMILIUHE MOXKET
MIPOBOJIMTHCS B HECKOJIBKO JTAIIOB.

[Ipouienypa oleHUBaHUsl pe3yabTaTOB OOYUEHHS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS IO JUCHMILIMHE MpPEeaycMaTpUBaeT MperocTaBlieHne nHopMauu B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS M BOCIIPHUATHS HH(DOpMAIIHH:

JIJIst I ¢ HApYIICHUSIMH 3PCHUS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17is U1 ¢ HapYIICHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

J1J1s1 T ¢ HApYIISHUSIMH OTIOPHO-IIBUTATEIBHOTO ammapara:



— B mieuaTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOydJaronuxcs.

5. IlepeyeHnb y4yeOHO# JuTepaTypbl, HHPOPMALMOHHBIX PECYPCOB U
TEXHOJIOTHI
5.1 OcHoBHas JiuTEepaTypa:

1. Hextsaps, M.U. OcHoBbI nuckpetHoit MatemaTuku / M.U. JlexTsps. - 2-€ u3., ucmp. -
Mocksa : Hatimonaneusiit OtkpeiTeiii Yausepcurer «MHTYUWUTy, 2016. - 184 c. : rpad. -
(OcHoBBI HH(OPMAITMOHHBIX TeXHOJIOTHH). - Bubmmorp. B kH. - ISBN 978-5-94774-714-0
; To e [DnexTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=428981 (05.02.2018).

2. Cynomnaros, C.B. Tuckpernast maremaTuka : yaeouuk / C.B. Cynoruiaros,

E.B. OBunnHukoBa. - 4-e u3a. - HoBocubupcek : HI'TY, 2012. - 278 c. - (YuebHuku
HI'TY). - ISBN 978-5-7782-1815-4 ; To e [ DneKTpoHHBIIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=135675 (05.02.2018).

3. Komsuios, B.1. Kypc nuckperHoii MaTemaTHku [ DIeKTpOHHBIN pecypc] : yuel. mocobue
— DnektpoH. naH. — CankTt-IlerepOypr : Jlans, 2011. — 208 c. — Pexum nocrymna:
https://e.lanbook.com/book/1798. — 3aru. ¢ skpaHna.

Jl11s ocBOEHHS AUCHMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JaHHSI B JICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaub» n «OpaiiT».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:
1. Ky3uenos, O.I1. JluckperHas mMaremartuka Jjisi UHXKEHepa [DIEKTpOHHBIN pecypc]| : yueo.
nocobue — OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 400 c¢. — Pexxum pocryma:
https://e.lanbook.com/book/220 .

2. I'myxoB, M.M. 3anauu 1 ynpaxHeHUs 110 MaTeMaTUYEeCKOH JIOTUKE, TUCKPETHBIM (DYHKLIUAM U
TEOPUU AITOPUTMOB [ DIEKTPOHHBIN pecypc] : yuebHoe nocodue / M.M. I'myxos, O.A.
Koznutun, B.A. Hlanomnukos, A.B. Ilumkos. — DnextpoH. nan. — Cankr-IletepOypr : Jlanb,
2008. — 112 c. — Pexxum nmocryma: https://e.lanbook.com/book/112

3 Koxyxos, C.®. CoopHUK 3a7a4 110 AUCKPETHOU MaTeMaTHKe [ DIEeKTPOHHBIN pecypc] : yueo.
nocobue / C.®. Koxyxos, II.U. CoBepTkoB. — DnekTpoH. 1aH. — Cankr-IletepOypr : Jlans,
2017. — 324 c. — Pexum mocryma: https://e.lanbook.com/book/93769 .

4. I'aBpuiios, I'.I1. 3anaun u ynpakHeHuUs 110 AUCKPETHOM MaTeMaTuke [ DIEKTPOHHBIN pecypc] :
yuae0. mocodbue / I'.I1. I'aBpuiios, A.A. CanosxkeHKo. — DJeKTpoH. JaH. — Mocksa : ®u3zMatiur,
2009. — 416 c. — Pexxum nocryna: https://e.lanbook.com/book/2157.

5. Manbues, M.A. JluckperHas mareMaTuka [DIEKTpOHHBIM pecypc] — DIEKTpOH. AaH. —
Cankr-IlerepOypr : Jlans, 2011. — 304 c¢. — Pexxum gocryna: https://e.lanbook.com/book/638.

5.3. Illepuoauyeckue U3IaHNUs:
1. Basel ganubix koMmnanuu «Mct Beroy http://dlib.eastview.com
2. Dnextponnas oubnmmoreka GREBENNIKON.RU https://grebennikon.ru/



http://biblioclub.ru/index.php?page=book&id=428981
http://biblioclub.ru/index.php?page=book&id=135675
https://e.lanbook.com/book/220
https://e.lanbook.com/book/112
https://e.lanbook.com/book/93769
http://dlib.eastview.com/
https://grebennikon.ru/

3.

5.4. UnTepHeT-pecypchbl, B TOM 4YNCJie COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1IpodeccnonanbHbie 0a3bl TaHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6udnuorexa (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaAHbIX HAYYHBIX )XYpPHAJIOB HAa Poccuiickoin
nﬂaT(bopMe HayuHbIX xKypHaoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHas  2JIEKTpOHHas  OwbOnworeka (mocTym K DIEKTPOHHON — OMOIMOTEKe
nuccepranuii Poccuiickoit rocynapcrsenHoi oubimoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas 6ubimoreka um. b.H. Enbruna https://www.prlib.ru/

9. DmnekrponHas koymekus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmarronnas cucrema POCCUS http://uisrussia.msu.ru
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5.6. UudopmanmoHHble CIPaBOYHbIE CHCTEMBbI:
1. Koncynbrant [lmtoc - cripaBo4Hast mpaBoBasi CUCTeMa (JIOCTYII MO JOKaJIbHOM CEeTH ¢
KOMITBIOTEPOB OUOINOTEKH )

5.7.ecypcbl CBOOOIHOTO 10CTYHA:

1. AwmepukaHCKas maTeHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/

2. Tlomuble TEKCTHI KaHAJACKUX Auccepraruii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpCTBO HayKHU U BhIcuero oopasosanus Poccuiickoit denepannu

https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "EquHoe OKHO J0CTymHa K 00pa3oBaTelibHBIM pecypcam”

http://window.edu.ru/;

7. Enunas xoyutekiys HugpoBbIX 00pa3oBaTenbHbBIX pecypcos http://school-collection.edu.ru/ .
8. ®denepanbHbIi IICHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. IIpoekr ['ocynapcTBEHHOTO HHCTHTYTa pyccKoro si3pika uMeHu A.C. [Tymkuna

"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popManroHHbIH mopTan "Pycckuii si3pik" http://gramota.ru/;
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11. Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. Cnosapu u suiukioneaunu http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 oOpa3zoBanuu B Poccuiickoit denepanuu”. Borpockl 1 oTBeTHI hitp://XNn--
273--84d1f.xn--plai/voprosy i_otvety

5.8.Co0cTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/IbHbIe H HH(POPMAILHOHHBbIE PecypChl
KyoI'y:

1. Cpena MOAYJIBHOTO JUHaAMHYECKOro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, ITyOIUKAIMi U KOHGEpeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PECYpcOB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHbIX
texHousoruit http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DnexTpoHHBIE 0O0pa3oBaTeNbHBIE peCcypchl Kadenpbl HHPOPMAIMOHHBIX CUCTEM U
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MerToanueckne yKka3zaHusi Ui O0Y4YalOIIMXCS 1O OCBOEHUIO

AUCHUILIUHBI (MOIYJIs1)
1. JluckperHas maremaTHKa U MaTeMaTHuecKas Joruka. JlabopaTopHslil Kype (peacraBieH

B 3JICKTPOHHOIT 00pa3oBaTeNbHOl cpelie yHuBepcuTeTa Ha miardopme Moodle:

http://moodle.kubsu.ru/ ).
[To xypcy npeaycMOTpEeHO MpPOBEACHHUE JEKIIMOHHBIX 3aHSATHH, Ha KOTOPBIX JAeTcs OCHOBHOM
CHUCTEMaTU3UPOBAHHBIM Marepuan, jJaObOopaTOPHBIX 3aHATUH, Pa3BUBAIOIIMX HAaBBIKU JIOTHKO-
MaTeMaTHYeCKOro, KOMOMHATOPHOTO, OHTOJIOIMYECKOI0, T'HOCEOJIOIMYECKOr0 MBIIIICHHUS,
MOJIEJIMPOBAaHUS KOTHUTUBHBIX LEJIEH, OTIepaliiii U IPOLIECCOB.
BaxuelmmM sTanoM Kypca sIBISIETCSI CaMOCTOSTENbHas pabdoTa MO H3YYEHHUIO JUCIUILIUHBI
(Monynsi) oOecrieunBaromero GOpMUPOBaHUE YCTOMUUBONW MPUBBIYKU MPABUIBHOIO MBIIUIEHUS.
CamocrosTenbHas paboTa CTYAEHTOB KOHTPOJIUPYETCs B (hopMe MPEYCMOTPEHHBIX YU€OHBIM U
UH/IMBUYaJIbHBIM TIJIAHOM, TpauKOM IMpOBeACHUs Ja0OpaTOPHBIX 3aHATUH, KOHTPOJIBHBIX U
CaMOCTOSITENIBHBIX Pa0OT. 3 KOHTPOJIBHBIX. pabOTHI B 1 cemecTpe 10 OCHOBHBIM pazjiesiaM Kypca
(oHTOIIEHUS,, KOMOWHATOPUKA, airedpa JOrMKH, 4 KOHTPOJIBHBIX pabOThl BO 2 ceMecTpe 1o
OCHOBHBIM pa3zjiesiaM Kypca (rpadsbl, aBTOMaThl, peKypcuBHbIE QYHKINH, cucTemsl [Tocrta).
B ocBoeHMM 1UCHUIUIMHBI HHBAIKMIAMU U JIMLIAMU ¢ OTPAaHUYEHHBIMHA BO3MOXHOCTSIMU 3/10POBbS
OornplIoe 3HAUEHME UMEeT HHJUMBHAyaJdbHas ydyeOHas palOoTa (KOHCyJIbTallUu) —
JIOTIOTHUTEIBHOE PA3bsICHEHHE yUeOHOr0 MaTepuraa.
WuauBuayanbHble KOHCYJIbTAlMM 1O HPEIMETY SBISIOTCS BaXXKHBIM  JOIOJIHUTEIbHBIM
dakTopoM,  CIOCOOCTBYIOIIMM  HHAMBUAYyaNIU3alMM  OOy4eHHs U YCTAHOBJICHUIO
BOCIHUTATEILHOTO KOHTAKTa MEXIY IMpernojaBaTesieM U 00y4aromuMcs HHBATUIOM UJTH JIULIOM C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBbSI.
[To BceM wu3ydyaeMbIM TeMaM CTYIEHTaM [PeNOCTaBIAETCS pa3laTOYHbI Marepual,
obOecneunBarOmMi UHPOPMALIMOHHYIO MOJAEPKKY TEOPETUYECKOTO M MPAKTUYECKOTO KYpPCOB.
[To wu3yyaemMoll JUCHUIUIMHE IMOATOTOBJIEHO OO30pHOE W3JI0)KEHHE OCHOBHBIX pa3/IelioB,
MpeIHa3HAYEHHOE U1 O3HAKOMIICHHS TIepe]] caaveil BeImyckHoro sk3amena I'IK.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JOTIOTHUTEILHOE PAa3bsICHEHHE yUeOHOro MaTepurara.

NuauBuayanbHple KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoM,
CIOCOOCTBYIOIIUM MHIMBUIYaTN3alliid O0y4EHHUS U YCTAaHOBJICHHUIO BOCIIUTATEIbHOTO KOHTAKTa
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MCXKAY NOperunoaAaBaTciicM U 06y‘-IaIOH_II/IMCSI HWHBAJILJOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSAMU 310POBbA.

7. MatepuaJibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUIInHe (MOXYJII0)

HO BCEM BHIaAM y‘-IC6H01>i JCATCIIBHOCTU B paMKax JOUCIHUITIINHBI I/ICHOJIB?)y}OTCSI
aAyaIuTOpHH, Ka6I/IHeTBI nu na6opaTopHH, OCHAIIICHHBIC HeO6XOI[I/IMI>IM CIICHUAIIN3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

No Bix paGot HaumeHnoBaHue yueOHOM ayJUTOPUH, €€ OCHAILIEHHOCTh
000py/IOBaHUEM M TEXHHYECKUMHU CPEJICTBAMU O0yUYCHUS
1. JIeKuMOHHBIE 3aHATUS | AyIUTOpHS, YKOMIUIEKTOBaHHas CIeLMaIN3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMH CPEJICTBAMU O0yUCHHS
2. JIaGopatopHble 3aHATHS | AyOUTOpHUS, YKOMIUIEKTOBaHHas CIeLUaIN3UPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00ECIIEYeHUEM
3. [IpakTuyeckue 3aHATUS | AyaUTOpHS, YKOMILJIEKTOBaHHAsI CHelUaIn3upOBaHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU 00yUYEeHHSI
4. I'pynmoseie Aynuropus, YKOMIIJIEKTOBAHHAs CHELUaIU3UPOBAHHOMN
(MHIMBUyaTbHBIC) MeOenpl0 M TEXHUYECKHMMH  CpPeACTBaMH  OOy4yeHwus,
KOHCYJIbTaIlHH KOMIIBIOTEPAMH, IPOrpaMMHBIM 00€CIIeYeHHEM
S. Texymuit ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBaHHAas CHELUaIU3UPOBAHHOMN
IIPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelCcTBaMM  0OyudeHwus,
aTTecTranus KOMIIBIOTEPAMH, IPOrpaMMHBIM 00eCIIedeHHEM
6. CamocrosrenbHas Kabuner g caMocTosTenbHOM  paOOThl, OCHAILEHHBIN
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHHS K
cetu «l/HTEepHET»,lIpOrpaMMONl  SKPAaHHOTO YBEIMYEHUS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIlMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.

[Ipumeuanue: KonTkperuszanus ayauropuii u ux ocHaienue onpenensercs OIIOIL




