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1 Henu v 3axa4u U3yYeHUs TUCHUILIHHBI (MOIYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI
Huctunnuna «JluckpeTHass MareMaThKa» HM3y4aeTcsi B COOTBETCTBUU C [ OCyIapCTBEHHBIM
00pa3zoBaTelbHBIM CTAHAAPTOM BBICHIETO OOpa3oBaHus P® u sBisercss omaHOW W3 0a30BBIX
JUCHUIUIMH, u3ydaeMbix cryaeHTamu crnenuaibHocTu 01.03.02 «lIpukiannas maremaTuka U
nHpopMaTHKay.

1.2 3agauu TUMCHUILTHHEI

3amaun  W3y4YeHHs AWCIUIUIMHBI 3aKIIOYAIOTCS B TOJYYCHHH TPEJICTaBICHUNH O
dbopMaIM30BAHHOM MAaTEMAaTHYEeCKOM S3bIKe, (YHIAMEHTAJIBHBIX JHUCKPETHBIX MOJCISIX |
CBOMCTBAaX OOBEKTOB JHCKPETHOM MPUPONBI, MPEACTABISIEMBIX W H3Y4YaeMbIX CpPEACTBAMU
JaHHOTO s3bIKa. CyIIeCTBEHHOE 3HAYCHHE MMEET M3YYCHHE METOJOB PadOTHl JUCKPETHBIMH U
KOMOWHATOPHBIMH OOBEKTaMH, IIOJYYCHHE HABBIKOB IIPOCKTUPOBAHUS M HCIOJIb30BAHUS
JTIMCKPETHBIX O0OBEKTOB B 3aja4ax 00paOOTKH MHPOPMAIIMH, JIOTHUYECKOTO aHaIu3a W MPUHITHS
pelIeHuid, M3y4eHHs] CEMaHTHYECKHMX U CTAaTUCTHYECKHX CBOWCTB JHMCKPETHBIX OOBEKTOB U
CHCTEM.

1.3 Mecto aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Hucuunnuna «/luckpetnas marematuka» oTHOcUTCS K «O0s3arenpHas yacTh» bioka 1
«ducnumuunel  (Moxynu)» ydeOHoro ImaHa. OHa BkiIoyaeT (GopMajibHbIE ONHMCAHUA U
HEeoOXoauMoOe TeopeTudeckoe 00OCHOBaHMS (YHIaMEHTAJIbHBIX MOJENe W  METOJIOB,
UCTIONIB3YEMBIX TPH HM3YyYCHHH BCEX IUCIMIUIMH IPOTPAMMHUCTCKOTO IIMKIIA, OOecreduBast
dbopMupoBaHre OOIIMX MPEACTABICHUSIX 00 OCHOBHBIX MOJENSX U METO/aX, UCIOJB3YEMBIX B
pasNUYHBIX pasjaenax coBpemMeHHOM Marematuku u  uHbopmaruku B1.0.07 OcHoBBI
nporpammupoBanus, b1.0.08 Metoabl nporpammupoBanus, 51.0.26 ba3el nansusix, 51.0.36

1.4 IlepedyeHp MJIAHMPYeMbIX Pe3yJbTAaTOB O0y4eHHsI IO AWCHMILIMHE (MOIY.JIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenne paHHOW y4yeOHOM JAMCHUUIUIMHBI HAlpaBiIeHO Ha (QOpPMHUpPOBAaHUE Y
00yYaroImuxcst CAeTYIOIUX KOMIETEHIIHA:

OIIK-1 Cnoco0eH npuMeHATH (yHAaMeHTAJIbHbIe 3HAHUS, MOJYy4YeHHbIe B 00/1aCTH
MATEeMATHYeCKHX M (MJIH) eCTeCTBEHHBIX HAayK, W HCHOJBb30BaTh HX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 31.3) CniocoOeH npuMeHsTh (pyH1aMeHTaIbHbIE 3HAHUS,
MOJIyYeHHblE B O0OJACTH MaTeMaTHYeCKUX U (WJIM) ECTECTBEHHBIX HayK, H
UCMOJIb30BATh UX MPU aHAIM3€ MPeIMETHON 0b1acTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH M MEXKIYHApOJIHBIA ONBITB B
00JIacTH MaTeMaTHYeCKUX U (WJIM) €CTeCTBEHHBIX HAyK, M HCIOJb30BaTh HX B
po¢eCCUOHATBHON EATETLHOCTH

Ymerb NOITIK-1.4 (06.016 A/30.6 ¥.1) Mcnonp30BaTh CyIIECTBYIONINE TUTIOBBIC PEIICHHS
Y 11a0JIOHBI TIPU aHATTN3€ BXOHBIX JTaHHBIX

Baagerrs HOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoekTHpoBaHHWE CTPYKTYp JaHHBIX C
UCTOJNBb30BaHUEM  (DyHIAMEHTaNbHBIX 3HAHWI, TIOJYYEHHBIX B  OOJIACTH
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHbBIX HayK
HOIIK-1.8 (40.001 A/02.5 Hp.2 Tn.) JlearenbHOCTh, HANlpaBiICHHAS Ha PEIICHUE
3aJa4 aHAJIUTHYECKOro XapakTepa, MpeIrojiararolliuX BBIOOp M MHOroodpasue
aKTyaJIbHBIX CIIOCOOOB pEIICHMS 3a/ad, C HCIIOJIIB30BaHHWEM (YyHIAMEHTAIbHBIX
3HaHU, TOJYYEHHBIX B 00JIACTH MaTEeMaTHUECKUX U (UJIM) ECTECTBEHHBIX HAYK



OIIK-3 CnocobeH nmpuMeHATL M MOAU(PUUMPOBATHL MaTeMaTHYeCKHe MOJIeJU [IJIf
peuieHust 3a1a4 B 00J1acTH NPoeCcCHOHATBHOM AeATEeJbHOCTH

3unathb NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3agauul TPOBOAMMBIX HCCIIEAOBAHUN U
pa3paboTOK, METOIbl MAaTeMaTHYeCKOr0 MOJACIMPOBAHUS UIA pEIICHUs 3a7ady B
o0acTy MpohecCHOHALHOW ACSITETbHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Llenu u 3ama4u MPOBOJUMBIX HCCIIEOBAHUN U
pa3paboTOK, METOJbl MAaTEMaTHYECKOTO MOJICIMPOBAHUS Ui pEIICHHs 3a1ad B
obnactu mpodeccnoHABEHOM e TeTbHOCTH
HOIIK-3.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIM U MEXIYHAPOJHBIM ONIBIT B
COOTBETCTBYIOLIIEH  OOJAacTH  HWCCIEAOBAHHWHA, METOAbl  MaTeMaTHYECKOTro
MOJICIIMPOBAHUS [T PEUICHUS 3a/1a4 B 001acTH MTPOGECCHOHATILHON 1A TEIIbHOCTH

Ymerh NOIIK-3.5 (06.016 A/30.6 Y.l) AHanu3upoBaTh BXOJHBbIE JAaHHBIE, CIIOCOOEH
MPUMEHSITh ¥ MOJIU(UIIMPOBATh MATEMATUICCKHE MOJICIIH JIJIsl PEIICHUS 3a/1a4 B
o0acTy Mpo(hecCHOHALHOW ACSITEITBHOCTH

Banagerr UOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoexTupoBaHue CTPYKTYyp [aHHBIX C
MCIOJIb30BAHUEM METOJIOB MAaTEMAaTHIECKOTO MOACIUPOBAHUS IS PEIICHHS 32,124
B 0o0acTH mpodecCHoHaAbHOM ACITEITBHOCTH
NOIIK-3.11 (40.001 A/02.5 Op.2 Ta.) destensHOCTh, HAPABICHHAS HA PEUICHUE
3aJa4 aHAJIMTHYECKOTO XapaKTepa, MPEeIojararolluX BbIOOP M MHOTooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIICHUs 3a/Jad Ha OCHOBE METOJOB MAaTEeMaTHYEeCKOTO

MOJIETIUPOBaHUs
InK-1 Crnoco0eH pemiaTh aKTyaJIbHbIe U 3HAYUMbIE 321a4H PUKJIAAHOH MATEMATUKHA
U MHPOPMATHKH
3HaTh NIIK-1.2 (06.016 A/30.6 3n.3) IIpeamerHas o6aacTh NPUKIAIHOW MaTeMaTUKH U
MH(OPMATUKH

NIIK-1.3 (40.001 A/02.5 3n.1) Llenu u 3amaym mpOBOAMMBIX HCCIETOBAHUN U
pa3paboToK, 3HAaUMMBbIE 3a/1a4M PUKIATHON MaTeMaTUKU U UHPOPMaTUKU
NIIK-1.4 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXTYHAPOJHBIHN OMBIT pPEIIeHUsS
aKTyaJIbHBIX U 3HAUMMBbIX 3a/1a4 NPUKJIAJHON MaTeMaTUKU U UHPOPMaTUKU

YMmerb NIIK-1.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOAHbBIE JaHHbIE IPH PELICHUU
3aJa4 B 00JIaCTH MPUKIIQJAHON MaTeMaTUKU U UH()OPMATUKH

Baamnerr UIIK-1.8 (40.001 A/02.5 Ip.2 Tna.) JesaTenbHOCTb, HampaBieHHAs Ha pelICHHE
3aJla4 aKTyaJbHbIE U 3HAYMMBbIE 3aJ]a4l IPUKIAIHON MaTeMaTUKH U UHPOPMATUKHI
AQHAJIMTUYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOroobpasue
aKTyaJIbHBIX CIIOCOOOB pelleHus 3a1a4

Pe3ynbrartel 00ydeHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIECHHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSTEIbHOM pabOThl 00yUYaIOMIUXCs B COOTBETCTBHH C YTBEPKAECHHBIM
y4eOHBIM IJIAaHOM.

WHaukaTtopel  JOCTH)KEHHS] KOMIETEHLMH  CUMTaloTCs  CPOPMHUPOBAHHBIMU  TIpU
JOCTHKEHUHN COOTBETCTBYIOIINX UM PE3YyJIbTaTOB OOyUEHUSI.

2. CTpyKTYypa M coaepkaHue TUCHUILTHHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT

Oo6mas Tpy10€MKOCTh AUCIUILTHHBI COCTaBisIeT 9 3au. efl. (324yacoB), UX pacnpeaesieHue
10 BUJaM padOT MPEICTABICHO B TAOJIUIIE



Bcero

Cemectpsl

Bup y4eOHoii padoThI 4ACOB (4acel)
1 2
KonTakTHasi pabora, B TOM 4ucJe: 159 86,5 | 72,5
AyauTopHble 3aHATHS (BCEro): 152 84 68
3aHATUA JEKIIMOHHOIO TUIIA 84 50 34
JlaboparopHbIe 3aHATHS 68 34 | 34
3aHATHSI CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNuas koHTaKTHasi padora: 7 25 | 45
Kontpousb camocrostensHOM pabotsl (KCP) 6 2 4
[Tpomexxyrounas arrecranus (MKP) 1 0,5 | 05
CamocrosiTesibHasi padoTa, B TOM YHCJI€: 84,6 | 57,8 | 26,8
Kypconas pabora 0 0 0
[IpopaboTka yueOHOTo (TEOPETUIECKOTO) 48 34 14
Marepuaia
BrinosiHeHUE MHIUBUAYAIBHBIX 3aJaHUN 34 5y 1
(monroToBKa COOOIICHUH, MPE3EHTAINH )
Pedepar
[ToaroroBka K TEKylemy KOHTPOJIIO 3,6 L8 | 03
KonTpoJb: 80,4 | 35,7 | 44,7
[ToaroroBka K sK3aMeHy 80,4 | 357 | 44,7
Jac. 324 180 | 144
B TOM YHCJe
O0mas Tpya0eMKOCTh KOHTAKTHAas 159 | 86,5 | 72,5
pabora
3a4. el 9 5 4

2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.
Paznensl (TeMbl) AUCHUILIMHBL, U3y4YaeMble B 1 cemecTpe

KoauvecTBo yacoB

Bueayn
o HTOPHA
Ne HaumenoBanue pasaenos (Tem) Beero AynuTtopHasi padora .
padoTa
J 13 JIP CPC
1 2 3 4 5 6 7
1 Tema 1 MHoecTBa U 0TobparkeHun 10 4 2 4
o) Tema 2 dnemeHTapHan NornKka 10 2 2 4
3. | Tema 3 OtHoweHwA 20 6 6 8
4 | Temad KombuHaTopuka 32,8 8 12 12,8
5 Tema 5 Anrebpa norukm 47 16 12 19
6. | Tema 6 Fpadbl 26 14 2 10
HUTOI'O no pa3aenam auCHUNIHHBI 141,8 50 34 57,8
KonTpons camoctositensHol pabotsl (KCP) 2
[Tpomexxyrounas arrecramus (MKP) 0,5
ITonroroBka K TeKyIeMy KOHTPOJIIO 35,7




KosnuecTBo yacoB
Bueayn
HMTOPHA
Ne HaumenoBanue pa3sjienos (Tem) Beero AynuTtopHasi padora .
paborta
J 113 JIP CPC
1 2 3 4 5 6 7
OO0masi TPy10eMKOCTh MO IMCUMILIHHE 180
Paznensl (TeMbl) AUCIUTUIMHBI, U3y4aeMbIe B 2 CEMECTpe
KoanyecTBo yacoB
Bueayn
HMTOPHA
Ne HaumenoBanue pa3zjienos (Tem) Beero AynuropHasi padora a
padoTta
J 113 JIP CPC
1 2 3 4 5 6 7
1 Tema 1 KoHe4YHble aBTOMATbI 24 8 10 6
) Tema 2 PekypcuBHble GYyHKLNMU 22 8 8 6
3 Tema 3 CNnoXXHOCTb anropmTmoB 8 4 2 2
4. | Tema 4 Cucrembi Mocra 26,8 8 10 8,8
5 | Tema 5 AndasutHoe KoauposaHme 6 2 2 2
6. | Tema6 Cetn 8 4 2 2
HUTOI'O no pa3aenam IuMCUUNIHHBI 94,8 34 34 26,8
KonTpoas camoctositensHol padotsl (KCP) 4
ITpomexyrounas arrectauus (MKP) 0,5
[ToaroroBka K TEKylemy KOHTPOJIIO 44,7
OO01asi TPY10€eMKOCTb MO TUCHUILIIHHE 144
2.3 Conep:xxanue pa3jiesioB (TeM) IMCUUILIUHBI
2.3.1 3aHATHA JIEKIIMOHHOTO THIIA
®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKylIero
KOHTPOJIsI
1 2 3 4
MHokecTBa. [peacTaBieHne MHOMXECTB
(MmeHoBaHMe, NepeyncneHne aN1eMeHTOB,
33/aHMe XapaKTepUCTUYECKOro CBOMCTBA,
narpammbl BeHHa). Onepaumm Ha
1. MHoKecTBa M oTobpakeHus. avarp ) pati A P,T
MHOXeCcTBaMU. TeopeTUKO-MHOXKECTBEHHbIE
dopmynbl M ypaBHeHMA. MoLWHOCTb
MHOecTBa. KoHeuyHble 1 cyeTHble MHOXKeCTBa.
OTtobpaxkeHus. ObpaTHble oTobpaXkeHUA
dnemeHTapHan 10ruKka BbicKa3biBaHMA U NpeauKaTol. Jlornyeckue P, T
CBA3KM U KBaHTOPbl. PopMynbl. BNoKeHHOCTb
5 dopmyn. Noadopmynbl. IKBUBANEHTHOCTb
dopmyn. UICTUHHOCTb U AOKA3yeMOCTb.
Mpasuna sbiBOAA. MNapagoKchl.




HaunmeHoBaHue pa3nesia (TeMbl)

Copep:xanue pa3aesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

OTHOWeEHwMSA.

MpeacTaBneHna oTHoweHM. Onepaummn Hag,
OTHoLWeHnAMK. CBOMCTBa BUHAPHbIX
OTHOLWEHWN. OTHOLIEHMA 3KBUBANEHTHOCTMU U
nopsaaka.

P, T

KombuHaTtopuka.

KombuHaTopHble npasuaa. CoyeTaHus.
PasmelleHuna. PasbrneHna MHOMKECTB Ha YacTu.
dopmyna BKAKOYEHUA-UCKTIOYEHNIA.

P, T

Anrebpa norukm.

®yHKUMK anrebpbl noruku (¢.a.n.). TabnmyHoe
3aaaHue. CyuecTBEHHOCTb NEPEMEHHDbIX.
Pacno3HaBaHMe CyLLeCTBEHHbIX M yaaNeHne
HECYLLLECTBEHHbIX NEPEMEHHDbIX.
dnemeHTapHble GyHKUUK. Popmynbl. PyHKLNNK,
npeacrtassgemblie Gopmynamm.
JKBMBANIEHTHOCTb popmy. Teopema O 3ameHe
paBHbIX. 31eMeHTAPHbIE KOHBIOHKLNN.
Pa3snoxkeHne GpyHKUMI MO NepemeHHbIM.
[AN3bIOHKTMBHbIE HOpManbHble dopmbl (JHD).
leomeTpuyecKkan nHtepnpetauma AHO.
MwuHMManbHaa n cokpalLeHHasa JHO.
MocTpoeHune cokpaleHHbIX AHP. Cxembl 13
dYHKLMOHANbHbIX 3/1eMeHTOB. CI0KHOCTb
cxem. [IBOMYHbIN cymmaTop. BbipasnmocTb
normyeckux GpyHKUmi. MonHble cucTemol
bYHKLMNA. 3aMKHYTble Knaccbl. Kputepuii
nosHoTbI B P2. MpegnosiHble Knaccbl U Ux
CBOWCTBa.

P, T

Mpadbl

1. OnpegeneHune rpada. dnemeHTbl rpados 1
cnocobbl Ux 3afaHuA. FleomeTpuyeckoe
3agaHue n nsomopodmsm rpados. Kputepui
naaHapHoOCTK. MyTn 1 LMKAbI B rpadax.
CyliecTBoBaHME NPOCTbIX U 3/IeMEHTAPHbIX
nyTein. KpuTnyeckme Nyt B Harpy*KeHHbIX
rpadax. MocTpoeHne KpaTyanLwmx nyTe.
CBA3HOCTb rpadoB. TPaH3UTMBHOE 3aMblKaHWe
rpada u ero BobluncneHune. JepeBbs 1 UX
csoncTBa. 06xoabl AepeBbEB U UX
npUMeHeHue.

2. KnaccudmKkauma unknos B rpadax. LMkabl
diinepa n FfamunbtoHa. MepebopHble
aNropuUTMbl NOCTPOEHUA LMKNOB. Teopema
diinepa. [locTtaTouHOE yCN0BME CYLLECTBOBAHMUA
umknoB NamunbToHa. Cymmbl LUMKAOB U rpacdos.
PyHOaMeHTaIbHOE MHOKECTBO LIMKIO0B.
MocTpoeHune GpyHAaMeEHTaNbHbIX MHOXeCTB

P, T.




HaunmeHoBaHue pa3nesia (TeMbl)

Copep:xanue pa3aesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

LMKI0B. XpomaTtmyeckoe ymcno rpada.
Teopema Kénura. Kputnueckme rpadol.
CBoiicTBa KpuUTUYECKMX rpadoB. BHyTpeHHe U
BHELLHE YCTOMYMBbIE MHOXKECTBA BEPLUMNH
rpada. Yncna BHyTpEeHHEN U BHELHeN
ycTonumsocTu. Aapa rpada. CywecrsoBaHme
Anep HeopMeHTUpPOBaHHbIX rpados.. Agpa
OpUEHTUPOBaHHbIX rpadoB.. basbl rpados. CeTn
W NX 31eMeHTbl. TpaHCMOpTHble ceTu. MoToKM B
ceTax. Teopema o BE/IMYMHE NOTOKA B CETW.
MonHble NoToKW. CevyeHuna ceTer u ux cBA3b CO
3HaYeHMEeM MaKCMMaabHOro NOTOKa.
MwuHMManbHble cevyeHus. MNepebopHble
a/IFOPUTMbI HAaXOXAEeHUA MUHUMAJIbHbIX
ceyeHunit. BennumHa notoka B cetn. Teopema o
BE/IMYMHE NOTOKA B ceTu. MNocTpoeHue
MaKCMManbHbIX U MOJIHbIX MOTOKOB.
CyuwecTBoBaHWE MaKCMMaA/IbHbIX MOTOKOB.

KoHe4yHble aBTOMATbI

KoHeuHble aBTOMaTbl. 3ajaHME aBTOMATOB.
Yucnosble U cioBapHbie GYHKLUN,
BblUMC/IAEMblE aBTOMaTaMK. HeBbIYNCIMMOCTb
bYHKLMM YyMHOXKeHUA. Teopema o nepepaboTke
NnepuoanYeckmx ceepxcnos. OTANYMMOCTb
COCTOAHWUI aBTOMAaTA. /IMHa KpaTyanLlero
CNI0BA, Ha KOTOPOM Pa3/INyaloTCA OT/IMYUMbIE
COCTOAHUA. MUHMMAbHbIE aBTOMATbI.
Teopema cyLLecTBOBaHUA aBTOMaTa,
SKBUWBA/IEHTHOrO 3a4aHHOMY aBTOMaTy.
PacnosHaBaHWe c/10B aBTOMaTaMMu.
3aMKHYTOCTb MHOKECTB pacro3HaBaeMbIX C/10B
Ans onepaumin o6beANHEHUA, nepeceyeHmnsa u
pa3HocTK MHOecTB. Onepauunu
cynepnosunumm n obpatHol ceA3n. ABTOMaTHbIe
31eMeHTbI. [oCcTpoeHne CTPYKTYPHOro
aBTOMaTa, 3KBMBAJIEHTHOTO 3a4aHHOMY
aBToMary.

P, T.

PekypcuBHble GyHKUMUM

MpocTtenwme dyHKuMM. Onepaumnn
cynepnosnumm, NPUMUTUBHOM PEKYPCUU U
MWHUMMU3AUMU. INeMeHTapHble, NPUMUTUBHO
PEKYPCUBHbIE N YaCTUYHO PEKYPCUBHbIE
$yHKUMN. Teanc Yepya. Hymepauma 4actmyHo
peKkypcuBHbIX GyHKUMIA. Teaunc Yepua.
Paspelummoctb MHoXecTB. CBOMCTBA
pa3pelwmnmbix MHOXeCTB. HepaspewnmocTtb

P, T




HaunmeHoBaHue pa3nesia (TeMbl) Copep:xanue pa3aesa (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2 3

4

npo6neM OCTaHOBKMU, BCOAY onpeaeneHHOCTn
N 3KBUBANNEHTHOCTMU.

BbluncnmTENbHAA COXKHOCTD BbluMcnmTenbHaA CAOKHOCTb aITOPUTMOB U
anAropuTMoB 3apa4. Knaccudmkauma GyHKUmn
BbIYNCAUTENBHOM CNOKHOCTU. ANTOPUTM
COPTMPOBKM 3a Bpems n log n.

P, T

10.

Cucrtemsl Nocta O6pasubl. MpumeHnmocTb 0bpa3LoB. Teopema
0 NpumeHeHMAx obpasLos.. MpoayKuum.
MpumeHnMmocTb NpoayKLunn. Boisoa 8
NPoOAYyKLMOHHOM cucTeme. [lepeBbs BbIBOAA.
MHOKecTBa BbIBOAMMbIX C/1I0B M UX CBOICTBA.
Cxema yHMBepCcasibHOro aaropmMTma BbiBOAa B
cuctemax MNocra. PyHKLUK, BbIYUCANMDIE B
cMcTeEMax NocTa. BbluMcaMmocTb YacTUyHO —
peKypcuBHbIX GYHKUMI B cuctemax MNocra.
Te3suc Nocra.

P, T

11.

AndasuTHOE KOAMPOBaHUE Mogaenb andaBUTHOIO KOAMPOBAHUA.
OAHO3HAYHOCTb AeKoAMPOBaHUA. MpedurKcHble
Koabl. ONTMManbHoe KoanpoBaHue. MeTtoz,
XaddmeHa. NomexoycTonumeoe KogmMpoBaHue.
FeomeTpuyeckaa MHTepnpeTauma
nomexoycTonuneocTu. Kogbl XeMMmuHra.

P, T

12.

CeTu 1 nX anemeHTbl. TPaHCNOPTHbIE CETH.
MoToKM B ceTsAX. Teopema 0 Be/IMYMHE NOTOKa B
ceTu. MonHble NOTOKK. CeyeHusn ceTei u ux
CBA3b CO 3HAYEHNEM MAKCMMaNbHOTO NOTOKa.

Cetu MuHUManbHble ceyeHun. MepebopHble
AZITOPUTMbl HaXoXAeHUA MUHUMAJIbHbIX
ceyeHuin. BennumHa noTtoka B cetu. Teopema o
BE/IMYMHE NOTOKa B ceTw. MocTpoeHmne
MaAKCUMaAZIbHbIX N NO/THbIX MOTOKOB.
CyLLecTBoBaHME MaKCMMa/IbHbIX MOTOKOB.

P, T

b}

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
VY4eOHbIM MJIaHOM He MPeAyCMOTPEHBI
2.3.3 JlabopaTopHble 3aHATHA

HaumeHoBaHMe pa3aena (TeMbl) HaunmeHoBaHMe J1a00PaTOPHBIX PadoT

®opma
TeKyIlIero
KOHTPOJIs

2 3

4

BbIpaskeHMe MHOMECTB C MOMOLLbIO AMarpamm
BeHHa M TEOPETMKO - MHOMECTBEHHbIX
MHoxecTBa 1 0TObpaKeHNA. KOMBUMHaUMIn. PelieHne ypaBHEHUI C
MHOXecTBamu;

Onpoc




®opma

Ne HaunmeHoBaHue pa3nesia (TeMbl) HaunmeHoBaHue j1abopaTOpHBIX padoT TeKyLIero
KOHTPOJIsA
1 2 3 4
dnemeHTapHas NorMKa OnpepeneHune NCTUHHOCTHbIX 3HayeHul | Onpoc
NIOrNYEeCcKux dopmyn C KBaHTOpamMu.
CocraBneHnue npeauKaTHbIX dopmyn.

2 OcobeHHOCTM  pacno3HaBaHMA  UCTUHHOCTU
dopmyn c umnanKkaumamm. OTpuuaHmne popmyn.
MpaBuna 3ameH KBAHTOPOB MNpu OTpULAHUMU
dopmyn. IKBMBANEHTHOCTb GOPMYN

OTHOLWeHuA M3yyeHne cBOMCTB OTHOLWEHMUI Ha MHOXKecTBe. | Onpoc

3 AHanus NCTUHHOCTU npeauKaTos,

onpeaenawmnx OTHOLWEHWA
OTHOwWweHuA. MocTpoeHne 1 aHaNM3 OTHOLIEHW B Onpoc

4. pa3nnyHbIx 061acTax AeATeNbHOCTY;

OTHOLWeHuUA. AHann3  OTHOWEHWK  3KBUBaneHTHocTM 1 | Onpoc
nopaaka. Knaccnoumkaumsa pa3bueHui,

5 NopoKAaeMblx OTHOLLEHUAMMU
9KBMBaNieHTHOCTU. OUEHKM 4Ymucna  Kaaccos
9KBMBAJIEHTHOCTU U NX MOLLHOCTER;

Pacno3sHaBaHWe CBOMCTB OTHOLIEHWUI Ha Onpoc

6. | OrHowenns MHOXecTBe GyHKUUNA.

KombunHaTopuKa. PeweHwue 3a4a4 Ha NnpumeHeHWe Npasuaa Onpoc
YMHOeHMA.

7.

KombuHatopuKa. PelweHwne 3aga4 c nomMmoLblo Npasuna Onpoc
cnoxkeHus. Monck Kputepmes pasbueHus

8. MHOXeCTB Ha Kfaccbl. OLeHKa MOLLHOCTEM
KNaccos.

PeweHwne KOMBWHATOPHbIX 3agad ¢ | Onpoc

9. | Kombunaropuka MCMNO/Ib30BaHNEM COYETaHUI U pasmeLLeHni

10 KombuHatopuKa MeTopg, BETBNAEHUN. Onpoc
MocTpoeHne  Tabauuy,  MCTUHHOCTU ana | Onpoc

11. | Anrebpa norvkm nornyeckux ¢oyHkumi MpeactaBneHne GyHKLUN
dopmynamu. MpeobpasoBaHusa dopmyn
[loKkazaTenbCcTBOo 3KBMBaNeHTHoCTM ¢dopmya. | Onpoc

12, | Anrebpa norvikm MocTpoeHMe  pasnoxeHuUn  GYHKUM  no
nepemeHHbiMm n CAH® dyHKuuni
MpeactasneHune NIOrMYecKnx byHKumMi | Onpoc

13. | Anre6pa normkm dopmynamm  Hag, 3a4aHHbIMM  CUCTEMaMM

bYHKLMIA anrebpbl 10MMKK




®opma

Ne HaunmeHoBaHue pa3nesia (TeMbl) HaunmeHoBaHue j1abopaTOpHBIX padoT TeKyLIero
KOHTPOJIsA

1 2 3 4
MocTpoeHne muHUManbHbix AH® ¢ nomowbto | Onpoc

14. | Anre6pa norvkm 3KBUBANIEHTHbIX npeobpasoBaHuit n
reomMeTPUYECKN.

15. | Anre6pa norvku CBoOWCTBA CNeLManbHbIX KNAccoB GYHKLMUNA. Onpoc
MocTpoeHue popmy, BbipaxKaowmx GYHKLNK Onpoc
yepes GYHKLMM 3a4aHHbIX

16. | Anrebpa norukm
Knaccos
OnpepeneHne  MolHOCTEM  crneumanbHbix | Onpoc

17. | Anrebpa norukm KNaccoB GyHKLM
MNocTtpoeHune TPaH3UTUBHbIX 3aMblKaHuit | Onpoc
rpados. [peactaeneHne rpadoB B BUAe

18. | I'padmr cnuckos 1 Tabauu Moacyér  uucna
HEeM30MOPPHbIX paclIMPeHN rpados.

19. | Tpader MoacyeT yncna nsomopdHbIX U cBA3HbIX rpados | Onpoc
OnpepeneHne usomopdMsama M nnaHapHoctn | Onpoc

20. | I'padbr rpados
OnpegeneHve  OTAUYMMBIX  cocTosiHMA K | Onpoc

21. | KoHeuHbIe aBTOMATBI NoCTpoeHMe MUHUMA/IbHbIX aBTOMAaTOB
MocTpoeHue puarpamm nepexofa asTomaTos, | Onpoc

22. | KoHeuHbIe aBTOMATHI BbIYUCAAIOLLMX 3a4aHHblE GYHKLUM
PaspaboTka aunarpamm nepexoga asTomaTtos, | Onpoc

23. | KoHeuHbIE aBTOMATBI paCcrno3HaloLWMX 3aaHHbIE MHOMKECTBA C/I0B
CnoKHble 3afia4M Ha aBTOMaTHble f3blkK. He | Onpoc

24. | KoHe4HbIe aBTOMATBI aBTOMaTHbIE A3bIKY.

MocTpoeHWe aBTOMaTHbIX cxem. [ocTpoeHue | Onpoc

25. | KoHeuHbIe ABTOMATEI ONUCaHMA MHOMECTBA C/IOB, Pacno3HaBaeMbIX
334aHHbIM aBTOMaTOM
PekypcusHoe onpeaeneHve 3aflaHHbIX | Onpoc
yncnosbix GYHKUMN. MogenmpoBaHue ycaoBHO

26. | PekypcuBHbIE HYHKINH OYHKUMOHA/bHBIX BbIPaXKEHMI PEKYPCUBHBIMU
CXemamu
MogaennpoBaHue BNOXKEHHbIX LMKAOB cxemamun | Onpoc

27. | PexypcuBHbIe QyHKIHH MPYMUTUBHOM peKkypcun
MocTpoeHne  onpegeneHuii  pekypcuBHbIX | Onpoc

28. | PekypcuBHbIE GYHKIMH bYHKLMI METOA0M CBEPXY-BHU3
MoctpoeHne cuctem [Mocta, B KoTopbix | Onpoc

29. | Cucremnl Ilocta

BbIBOOATCA 3a4aHHbIE MHOXECTBA C/10B




®opma

Ne HaunmeHoBaHue pa3nesia (TeMbl) HaunmeHoBaHue j1abopaTOpHBIX padoT TeKyLIero
KOHTPOJISI
1 2 3 4

MocTpoeHue paepeBbeB BbiBOAA M BbiBOAoB | Onpoc
OTAEe/bHbIX C/M0B, MOAEANPOBAHME UMKAOB C
npeaycnosuem.

30. | Cucremsl [locra

MogenvpoBaHue apudmeTmyecknx umknos B | Onpoc
31| Cucremsi ITocta cuctemax Mocta

MoctpoeHne cuctem [locta, B KoTopbix | Onpoc

32. | Cucremst [Tocra BbIYMCNAIOTCA 3aJaHHbIE YNCAOBbIE BYHKLIMN.
MNMocTpoeHune cuctem lMocta, Moaennpyowmnx Onpoc

33 | AndaBuTHOE KOIMPOBAHNE OTHOLLEHMS Ha MHOKeCTBe C/0B.

34 | Cern MocTpoeHMe NoHbIX PasHbIX TUMOB B CETAX Onpoc

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomwi, PI'3 - pacuemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxsuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
HanwucaHwe KypcoBbix paboT (MpoeKToB) He NPesycMOTPEHO

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHHs VI CAMOCTOATEbHON padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOIYJII0)

Hepequb y‘le6HO-MeTOI[I/ILIeCKOFO obecreueHust JUCIUIIIIMHBI 11O

Ne Bun CPC BBITIOJTHEHUIO CaMOCTOSITEIbHOU paboThl
2 3
1 |A3yuennue Metoanueckue yka3zaHHsl [0 OpraHU3alluU CaMOCTOSITEIbHON paboThI
TEOPETUYECKOTO CTYJEHTOB, YTBEp:KJIeHHbIE Kadeapoil HHPOPMAIIMOHHBIX TEXHOJIOTH,
Marepuaia nporokoi Nel ot 30.08.2019

1. KocteHko K.U. dnemeHTbl ANCKPETHOM MaTemaTmKuK. KpacHoaap:
Kybry (6a3osbliit yuebHUK. Bepcua 2015 r. MNpeacrasnieHa B
3NeKTpoHHOM BuAae B cucteme Moodle: http://moodle.kubsu.ru/ ).

2. lWesenes O.MN. AncKpeTHaa matemaTuka, JlaHb, 2008, 592 c.
(npeactaBneHa B aneKTPOHHOM 6UbnnoTeke Kybly .

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

3. Konbinos B.U. Kypc guckpeTHoit matemaTtuku. JlaHb, 2011, 208 c.
(npeacTaBneHa B aneKTpoHHOM bMbanoTeke Kyory.

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

2 |Pemrenue 3amau Meroandeckue yKazaHHs MO0 OpPTaHU3aAIluH CaMOCTOSTEIIbHOW paboThI
CTY/ICHTOB, YTBEpXKACHHBIE Kadenpoil nH(POPMAIIMOHHBIX TEXHOJIOTUH,
npotokoa Nel ot 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

CH60pHUK TMNBbLIX 33434 1a00PATOPHbIX 3aHATUI NO AUCKPETHON MaTeMaTuKe
N MmaTemaTtuyeckon noruke, (Bepcma 2017 r. MNpepacraBneHa B 3N1€KTPOHHOM
Buae 8 cucteme Moodle: http://moodle.kubsu.ru/

Y4eOHO-MeTOUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImUXCs U3
YKClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) npenocrapinstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JUig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaitns.

JIyist nnLL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig au11 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHOU (hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yyJarouuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTHH

B nmpomecce oOyueHHMs HCHONB3YIOTCA TEXHOJOTUU JIMYHOCTHO-OPUEHTHPOBAHHOTO
0o0ydeHusl, a TaKKe MOCTPOEHUSI MHIUBUAYAIbHBIX 00pa3oBaTeNbHbIX TpaekTopuil. OOyueHue
HaIpaBJieHO Ha (hOPMHUpPOBAHHE HABHIKOB aHAINM3a MOCTAHOBOK 3a/ay, aKTyaJlu3allUd CHCTEM
3HaHMUM, OTHOCSIIMXCS K 3a/1a4aM, COCTABJIEHUE U aHAJIU3 IJIaHa pEelIeHUs], peau3alus pelieHus
3ana4y. CocTaBlieHHE D3JIEKTPOHHOIO clioBaps (yHIaMEHTAJIbHBIX WHBAPUAHTOB H3y4aeMbIX
pa3ziesoB AUCIUILUIMHBI (KOMOUHATOpUKa, Teopus rpador). CocTaBiIeHHE IIEKTPOHHOTO CIOBapS
(GyHIaMEHTaJIbHBIX HMHBAapUaHTOB HW3Y4Ya€MbIX pAa3/€joB AUCHMILUIMHBL (T€OpuUs aBTOMAaTOB
pekypcuBHble (QyHKIuHM, cucreMbl Ilocra). Cxema omnucaHuss TMOHATHS (MHBapUaHTA)
TEPMHUHOJIOTHYECKOTO CIIOBAPS pa3jiena U3y4aeMONd JUCHUIIIUHEL. «[ToHATME» — «CBA3b C APYITMMM
NOHATUAMMY, «CBOMCTBA» ,«BapmaHTbl UCNOAb30BaHUAY», «CTPYKTYpa», «3HAYMMOCTbY.

B cootserctBuM ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI MIpeIyCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolEecce CIEAYIUX 00pa30BaTEe/IbHbIE TEXHOJIOTUHU: UYTCHHE
JeKIMA C HWCMOJb30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTMHA; METOJ MallblX Tpymm, pa3dop
MIPAaKTHYECKUX 3a/1a49 U KEHCOB.

ITpu oOyueHnH UCTIONB3YIOTCS CIEAYIOIUE 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHonoruss KOMMYHHKaTMBHOTO OOyueHHMs — HampaBjeHa Ha (OpMHpOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH CTY/IEHTOB, KOTOpas sBJsieTCs 0a30BOii, HEOOXOIMMOI AJist
aJaNTaluy K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHOU KOMMYHHMKAIUH.

— TexHomnorust pa3zHoypoBHeBoro (auddepeHunpoBaHHOr0) O0Y4YeHHUs — MpeAroiaraer
OCYIIIECTBJIEHUE [103HABATEIbHON JI€ATEIbHOCTU CTYIEHTOB C YYETOM HUX HHAMBHUIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEaTU30BBIBATH CBOM TBOpPUECKUN
noreHuuan. Co3laHue M HCIOJIb30BAHHWE JMATHOCTUYECKUX TECTOB SIBIISETCS HEOTHEMIIEMOI
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOTO OOy4eHUS — TMpelycMaTpuUBaeT JeleHHE COJepKaHus
JVCIIATUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ieibl (MOIyJTH ), HHTETPUPOBAHHBIE B OOIIHI KypC.
— HWuadopmarmmonHo-kommyHukanmonaeie  texHonornn (MKT) -  pacmmpsror pamku

06pa30BaTean0ro nmponecca, moBbilIasaA €ro MNpPaKTHUYCCKYHO HaAMpaBJICHHOCTD, CHOCO6CTByIOT



http://moodle.kubsu.ru/

WHTEHCU(DHUKAIIUA CaMOCTOSTEIBLHON pPAaOOThl ydYalMXcsi W TOBBIIMICHUIO ITO3HABATEIbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 BuAa TEXHOIOTHI:

— TexHONOTHsT HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJsET 3(h(HEKTUBHO
JIOTIOJTHUTH MpoIiecc 00yUCHHS S3BIKY HA BCEX YPOBHSX.
— IHTEepHET-TEeXHOJIOTMM — IPEAOCTaBISAIOT LIMPOKUE BO3MOXKHOCTH JUIs  IIOMCKA

uH(popMaLny, pa3pabOTKU HayYHbIX IIPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHU.

— TexHonoruss MHAMBUAYaIW3alUU OOYyYEHMs] — IIOMOraeT pPEeaJn30BbIBATH JIMYHOCTHO-
OPUECHTHPOBAHHBI TOAXOJ, YYHUTHIBas WHIUBHIYaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
y4aIuxcs.

— IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBAHA HAa MOJEIMPOBAHHE COLMAIBHOIO
B3aMMOJEMCTBUS ydYalllUXCsl C IEJbI0 pElIeHUs 3aladd, KOTOopas ONpPENeNsIeTcs B paMKax
npo¢eCCHOHATBLHOM MOATOTOBKH, BBIAEISA Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust 0Oy4eHUsI B COTPYIHUYECTBE — pealM3yeT HJIE B3aUMHOIO OOy4YeHHS,
OCYIIECTBJISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEILEHUE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHHs pslia BOZMOXKHBIX
CIoco00B peleHus Mpo0IeM, aKTUBU3UPYSI MBIIIJICHUE CTYJEHTOB U PacKpbIBas JTUYHOCTHBIN
HOTEHIMAJ KaXKJJ0r0 y4arerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTbCA K HMH(DOpPMALUU, YMEHUIO
oTOMpaTh HMHOOPMAIIHIO [T PEIICHHS TOCTABICHHON 331a4u.

KommiiekcHoe ucnosnb3oBaHuEe B y4eOHOM IPOLIECCE BCEX BBIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIUPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IpOLECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
Oyaymuii CrieluanucT.

OcHOBHBbIE BU/Ibl THTEPAKTHBHBIX 00pa30BaTEIbHBIX TEXHOJIOTMH BKIIIOYAIOT B Ce0SI:

— paboTta B MaJIbIX rpymnmnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJJ€HTOB B IPYIIIE M0/
PYKOBOJICTBOM JIWJIEPA, HAIllpaBJIEHHAs Ha pelIeHne o0uiel 3ajaun MyTEM TBOPUECKOTO CII0KEHHUS
pe3ybTaTOB HMHIMBUAYAJIbHOW pabOThl UYJIEHOB KOMAaHJIbl C JICJIEHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - MHANBUyaJIbHAs WM KOJUIEKTUBHAS JI€ATEIbHOCTh 110 0TOOpY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa 1o ONPEIEIIEHHON TeMe, B Pe3yJIbTaTe KOTOPOU
COCTaBJISIETCS IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYyallUd - aHaJU3 PeabHBIX NPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYMOIIEH 00sacTH MpodecCHOHANbHON NeATeNbHOCTH, U MOMCK BapUaHTOB
Jy4YIIUX PELEHUN;

— pa3BUTHE KPUTHUECKOTO MBILIUIEHUS — 00pa3oBaTebHasl e TEIbHOCTh, HAallpaBJIeHHAs Ha
pasBUTHE Y CTYJCHTOB Pa3yMHOTr0, pe(IeKCUBHOTO MBIIIEHHS], CTIOCOOHOTO BbIIBUHYTH HOBBIE
W€ U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYallMil I[IMPOKO HCIIOJIB3YeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIeKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TMPU HCCIEAOBAHHMU H
pEeIIeHNH KaX10i KOHKPETHOM 3a/1a4il UMEETCsI, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIHYECTBO
I/IcnonwyeMMe I/IHTepaRTI/IBHLIe 06pa30BaTeJ’leLle

Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX

TEXHOJIOI'UN
4acoB
[IpakTrueckue 3aHATHSA B pexrMax
JI, JIP B3aUMOJICHCTBUS «IIPEMOJABaTENb — CTYACHT» U 32

«CTYJIEHT — CTYJICHT)»




KOJIHYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
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Tembl, 3a1aHusi U BONPOCHI JUISI CAMOCTOSITENILHOW pabOThl MPHU3BaHBl CHOPMUPOBATH
HaBBIKM TOWCKAa HH(DOPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSITh W YIIYOJIATh 3HAHHMS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHH.

[Toxxoxa pa3bopa KOHKPETHBIX CUTYAIUI IIMPOKO UCTIONB3YETCS KaK MPEIoaaBaTesieM, TaK
U CTYJICHTaMU TIPU TIPOBEIICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JInst Wil ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI IIPEAYCMOTPEHA OpraHHU3alius
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOM TTOYTHI.

J1J1s1 JIAI C HAPYIICHUSIMH 3PCHHSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O TOKYMEHTA.

JIuist U1 ¢ HApYIIEHUSIMU CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIMI] C HApYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIns auIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI ITPEIYCMOTPEHA OpraHHU3aIus
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHUEM JICKTPOHHOH IOYTHI.

JlaHHBINA TEpPEeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
oOy4aromuxcs.

4. OHeHO‘IHbIe H METOAUIECCKUE MaTepHraJibl
4.1 OueHouHble cpeAcTBa UIA TeKylero KOHTPOJSI  YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTeCTAlNHU

OneHouHble cpelcTBa MpeJHAa3HAYeHbl U KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH  00y4aroImuXcsi, OCBOMBIIMX NPOTpaMMy y4eOHOW IMCHMIUIMHBI «HA3BaHHE
JUCLIUTUTMHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIC MAT€pPHAIIbl Ui MPOBEACHUS TEKYIIero
KOHTPOJIsl B JOpME TECTOBBIX 3a/laHUH U MPOMEKYTOUYHOM aTTecTaluu B GopMe BOMPOCOB U
3a/IaHUM K DK3aMEHY U 3a4eTy.

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU

3/I0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBSI
IPEOCTABIISAETCS JOMOJHUTENFHOE BpEeMS /7Sl TOATOTOBKU OTBETA HA SK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB OOYUCHHSI MHBATUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIMXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSMU 3/I0POBbS
U WHBAIUAOB TIPOIEypa OIICHWBAHUS pE3YyNbTaTOB OOyUYEHHs 110 JUCIUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIUAOB M JIHI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMHM 3/I0POBbsI 10 JTUCHMIUIMHE (MOJIYJIO) TpelycMaTpUBaeT MpeAOCTaBICHHE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JIst I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,



— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

J1Jis U1 ¢ HapYIICHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1st JIU1I ¢ HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

CTpyKTypa OlEeHOYHBIX CPEICTB JJIsl TEKYUIEH U MPOMEKYTOYHOM aTTeCTAMU

Kon HaumenoBanwue
Ne | KonTpomupyemsbie pa3ieibl (TeMbl) | KOHTPOIUPYEMO OIICHOYHOT'O CPEJICTBA
/1 JUCITUTLTAHBI* KOMITETCHITUH N [IpomexxyTouHas
Texkylmuii KOHTPOJIb
(nnu ee yacTH) aTTecTalus
OIIK-1 (UOIIK-
1.1 (06.016
1 MHo»ecTBa 1 oTobpakeHunsa A/30.6 3u.3)) KonTponbuelit onpoc | Bompoc Ha sx3amene 1-
[IK-1 UIIK-1.2 | IIpoBepka 13 2
(06.016 A/30.6
31.3)
HOIIK-1.6
(06.001 D/03.06
2 dnemeHTapHas NorMKa Tn.2) KonTponbuslii onpoc | JJonOAHUTENBHBINA
[IK-1 UIIK-1.6 | IIposepka A3 BOIIPOC, 3a7a4a
((06.016 A/30.6
VY.1))
OIIK-3 (UOIIK-
3.3 (40.001
3 | OHowenws TGN T2 | Tiposepea 3 | BOnpoc ma savere 4
(06.016 A/30.6 | Komnoxsmym i sareta -
3n.3))
OIIK-3 (MOIIK-
3.3 (40.001
A/02.5 3n.2)) KonTponsuslit onpoc | Bonpoc Ha s3x3amene 7-
4 | KombuHatopuka TK-1 (MIIK-1.6 | TIpoepka JI3 11
(06.016 A/30.6 Komnoksuym 3agaun 3auéra 3-5
VY.1))
OIIK-3 (MOIIK-
3.506.016 A/30.6
V.1)) Bomnpoc Ha sk3amene
5 | Anrebpa norvku MK-1 (MIIK-1.6 | Onpoc 12:31
(06.016 A/30.6 3agauu 3auéTa 6--9
V.1))
OIIK-1 (MOIIK-
1.2) Bomnpoc Ha sk3amene
6 Mpadbl TIK-1 (UTIK-1.6 KoHTponpHbI#H ompoc 32-46
(3961‘)(;16 A/30.6 Tposepka 113 3amaun 3auéra 10-12




OIIK-3 (MOIIK-
3.11 (40.001
A/02.5 Ip.2 Tn.)) | KonTtponeHslit ompoc | Bompoc Ha sk3ameHe
7 | KOHEUHbIe aBTOMATbI TK-1 (UIK-1.6 | Mposepka 13 47-57
(06.016 A/30.6 Komnoxksuym 3amaun 3auéra 13-15
Vv.1))
OIIK 1 (MOIIK-
1.4 (06.016
A/30.6 V.1) Kontponsnslii onpoc | Bomnpoc Ha 5k3aMeHe
g | PexypcuBHbie GyHKuuu TK-1( UTIK-1.6 | Tpoeepka 13 58-65
((06.016 A/30.6 Komnoxksuym 3amaun 3auéra 16-17
Vv.1))
OIIK-3 (MOIIK-
3.8 (06.001
C D/03.06 Tn.2)) K . Bompoc Ha sx3ameHe
9 JIOXKHOCTb a/IrOPUTMOB TK-1 (MIIK-1.6 H0HTpOJII>HI>131/I N
(06.016 A/30.6 posepra /I
Vv.1))
OIIK-1 (MOIIK-
1.8 (40.001
10 Cuctemsl MocTa 31/? 215(1/?1?[1?_?;)) EOHTponLHHBﬁ ompoc ]63;%;;00 Ha JK3aAMCEHE
(40.001 A/02.5 porepra /| 3ajaun 3auéta 18-19
3n.1))
OIIK-3 (MOIIK-
3.1 (06.016
11 AndaBUTHOE KOANPOBAHUE HI?— /13?1/161_[31?_‘;’2 KonTponbuslii onpoc | Bonpoc Ha sx3amene
: [Iposepka 113 74-77
(40.001 A/02.5
3H.2))
OIIK-3 (MOIIK-
3.2 (40.001
12 Cetn HI?/IOZ'S 3u.1)) Kontpomsasiii onpoc | Bompoc Ha sk3ameHe
-1 (MIK-1.3 IIposepka /I3 78-80
(40.001 A/02.5 PoBep
3n.1))

Iloka3aTeu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHLIUH

CootBeTcTBHE HOPOIrOBOMY VPOBHI) OCBOEHUS KOMIICTECHIITUHU MIaHUPYEMbIM
pe3yibTaTtaM 00y4eHUs! U KPUTEPHSM UX OLICHUBAHU (OLICHKA: YAOBJETBOPUTEIBHO /324TEHO):
OIIK-1 Cnoco0eH NpPUMEHSITH OCHO6b! (PYHAAMEHTAJIbHBIX 3HAHMH, NMOJYYEHHBIX B
00J1aCTH MaTeMaTH4YeCKHUX M (WJIM) eCTECTBEHHBIX HAYK, H HCI0JIb30BATH UX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH
3HaTh NOIIK-1.1 (06.016 A/30.6 31.3) CiocoGeH npuMeHATh (pyH1aMeHTalbHbIe 3HAHUS,
MOJIyYeHHbIE B O0OJACTH MaTeMaTHYeCKUX U (WJIM) ECTECTBEHHBIX HayK, H
UCTOJIb30BATh UX P aHAIM3€e MPEeIMETHON 0bIacTu
NOIIK-1.2 (40.001 A/02.5 3H.2) OTedecTBEHHBIH M MEXIyHAapOJIHBIA ONBITB B
00JIacTH MaTeMaTHYeCKUX U (WJIM) eCTeCTBEHHBIX HAyK, M HCIOJb30BaTh HX B
poeCCHOHATILHOM 1eATEIbHOCTH




YmMmerh

Baagern

OIIK-3

3HaTh

YMmerThb

Baangernb

K-1

3HaThL

YMmeThb

Baagern

HOIIK-1.4 (06.016 A/30.6 ¥Y.1) Hcnonp30BaTh CyIIECTBYIONINE TUIIOBBIC PEIICHIS
)41 I_HaGJ'IOHBI IIpU aHAJIN3€C BXOAHBIX JaHHBIX

NOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoexktupoBaHHe CTPYKTYp MAHHBIX C
UCIOJIb30BaHWEM  (yHIaMEHTAJIbHBIX 3HAHWW, TOJYy4YEeHHBIX B  o0iacTu
MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HAyK

HOIIK-1.8 (40.001 A/02.5 Hp.2 Tn.) JlearensHOCTh, HAaIIpaBJCHHAs Ha PEIICHHE
3aJa4 aHAJIMTHYECKOTO XapakTepa, MPEIrojiararoliuX BBIOOP M MHOrooOpasue
aKTyaJlbHBIX CIIOCOOOB pEIIeHMs 3aJay, C KCIOJIb30BaHHEM (yHIaMEHTAIbHBIX
3HAHUM, TIOJYYEHHBIX B 00JIACTU MAaTEMATUYECKUX U (UJIM) ECTECTBEHHBIX HAyK

Cnoco0eH NpUMEHSITh U MOAU(PUIHPOBATH OCHO8b! MATEMATHYECKUX MojIesel
JJISI pellleHus 32/1a4 B 00J1acTH NPodecCHOHAIBLHOM 1eATeJIbHOCTH

NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3ama4vi TPOBOJAMMBIX HCCIICAOBAHUN H
pa3paboTOK, METOJbI MAaTEeMAaTHYCCKOTrO MOJCIMPOBAHUS JUIS PELICHUS 331a4 B
obactu mpodeccnOHALHOM IeATEITBHOCTH

HOIIK-3.2 (40.001 A/02.5 3H.1) Llenu u 3amayu MPOBOJAMMBIX HCCICIOBAHUN H
pa3paboTOK, METOJbI MATEeMAaTHYCCKOTO MOJICITHPOBAHUS JUIS PEUICHHS 3a1a4 B
o0sactu mpodeccHoHaIbHOM eATEeIbHOCTH

NOIIK-3.3 (40.001 A/02.5 3u.2) OrTedecTBEHHBI U MEXKIYHAPOIHBIA OIBIT B
COOTBETCTBYIOILIICH  OOJAaCTH  WCCIICAOBAHHW, METOAbl  MAaTeMaTHYECKOTrO
MOJICTTUPOBAHUS JIJISl PEIICHHMS 3a/1a4 B 00JIaCTH MPO(heCcCHOHAIBHON eSATEeTbHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.l) AHanu3upoBaTh BXOJHBIC JaHHBIC, CIIOCOOCH
MPUMEHATh ¥ MOAU(PUIMPOBATH MaTEMATHYSCKHE MOJCH JIJIs PEUICHUsS 3a/1a4 B
obnactu mpoecCHOHAIEHOMN e TENHHOCTH

HNOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoextupoBaHue CTPYKTYp MHaHHBIX C
HCMOJIb30BAHUEM METOJIOB MaTEMATHUYECKOTO MOJIETUPOBaHMS JUIs PELICHUs 3a7a4
B 00y1acTu podheCCHOHATBHOM IEATETbHOCTH

NOIIK-3.11 (40.001 A/02.5 dp.2 Ta.) learenbHOCTb, HalpaBJI€HHAs Ha pElLIeHUe
3a/la4 aHAJIMTUYECKOr0 XapakTepa, IMPeAroyaralouux BbIOOp W MHOTrooOpasue
aKTyaJlbHbIX CHOCOOOB pelleHHs 3a/7ad Ha OCHOBE METOJ0B MaTeMaTHYECKOIo
MOJIETTUPOBAHUS

CnocodeH pemiaTb 0CHOGHble AKTYAJIbHbIE H 3HAYMMbIE 3324 MPHUKJIATHON
MaTeMATHKHU U HHPOPMATHKH
NIIK-1.2 (06.016 A/30.6 3u.3) IlpenmeTHast 06JacTh NPUKIAAHON MaTeMaTUKU U
UH(POPMATUKU
HIIK-1.3 (40.001 A/02.5 3n.1) llenu m 3amauv MpPOBOAMMBIX HMCCIICTOBAHUNA H
pa3paboToK, 3HAYMMBIE 3a]]a4l MPUKIIAHON MaTeMaTHKU U HHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEKTYHAPOIHBIH OIBIT PEIICHUS
aKTyaJbHBIX ¥ 3HAYUMBIX 33]a4 MPUKIIaJHOW MaTeMaTHKU U HHPOPMATUKU

NIIK-1.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTb BXOJHBIE JAHHBIE MPHU PELICHUU
3a7a4 B 00JIACTH MPUKIIQTHON MaTeMaTUKN ¥ HHYOPMATHKH

HIIK-1.8 (40.001 A/02.5 Hp.2 Tn.) JearensHOCTh, HampaBjeHHAs HA PEIICHHE
3a/la4 aKTyaJdbHbIC U 3HAYMMBbIC 33]]a41 IPUKIAIHON MAaTEMAaTUKU U HHPOPMATHKU
AHAJTITHYECKOTO  XapakTepa, MpeanojaraloluXx BbIOOp W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHUs 3a71a4



CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH NJIaHUPYEMBIM
pe3ysbTaTtaM 00y4eHHS ¥ KPUTEPHSIM HX OLICHUBAHUS (OIICHKA: XOPOIIIO /3a4TEHO):

OIIK-1

3HaTh

YmMmerhb

Baagern

OIIK-3

3HaTh

YMmeTh

Baanern

IIK-1

3HAThL

Cnoco0eH yBepeHHO NPUMEHATh (PYyHIaMEHTAJIbHbIEe 3HAHMS, MOJyYeHHbIE B
00J1aCTH MaTeMATHYeCKHUX M (WJIM) eCTECTBEHHBIX HAYK, H HCMO0JIb30BATH UX B
npodeccuoHAIbLHOM 1eATeJTbHOCTH
NOIIK-1.1 (06.016 A/30.6 31.3) CiocoOeH npuMeHATh (pyHIaMeHTaIbHbIC 3HAHUS,
MOJyYCHHbIE B OOJIACTH MaTeMaTHYeCKUX H (WJIM) E€CTECTBEHHBIX HAyK, U
MCTOJIB30BATh UX MPHU aHAIM3E MIPEIMETHOM 00IacTn
HOIIK-1.2 (40.001 A/02.5 3n.2) OTedyecTBEHHBI W MEXKIyHAPOIHBIA OIBITB B
00JIacCTH MaTeMaTHYeCKUX W (WJIM) eCTECTBEHHBIX HAYK, M HCIOJb30BaTh HX B
poheCCHOHATTLHOMN JIeATEIbHOCTH

HOIIK-1.4 (06.016 A/30.6 ¥Y.1) Hcnonp30BaTh CYIIECTBYIONINE TUIIOBBIC PEIIICHHS
Y 11a0JIOHBI IIPU AHATTN3€ BXOJHBIX JTAHHBIX

NOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoexkTupoBaHHWE CTPYKTYp JMAaHHBIX C
WCIOJIb30BaHWEM  (YHIaMEHTAIBHBIX  3HAHWM, IIOJIYICHHBIX B  00JacTH
MaTeMaTHYECKUX U (MJIM) ECTECTBCHHBIX HAYK

NOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) desTensHOCTh, HAlIpaBJICHHAS HA PEUICHUE
3aJa4 aHAMTHYECKOTO XapaKTepa, MPEIojararolluX BbIOOP M MHOTrooOpasue
aKTyalIbHBIX CIIOCOOOB pEIICHHs 3a/lady, C HCIIOJIb30BaHHEM ()YHIAMEHTATbHBIX
3HaHWi, TOJYYCHHBIX B 00JIACTH MAaTEeMAaTHYECKUX U (MJTH) ECTECTBEHHBIX HAYK

Cnoco0eH yBepeHHO IPUMEHATH M1 MOAU(UIIMPOBATH MaTeMAaTHYeCKUE MO/IeJIH
JJISl pellieHus 3a1a4 B 00J1aCTH MPO(ecCHOHAILHOI 1eATeIbHOCTH

NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3aa4u MPOBOJAMMBIX HCCICTOBAHUA U
pa3paboTOK, METOJbl MATEMAaTHYECKOTO MOJEIUPOBAHMS JUIsl PEHICHHS 3aJa4d B
obactu mpodeccnoHaNbHOM e TeTbHOCTH

NOIIK-3.2 (40.001 A/02.5 3u.1) Llenn u 3amauu MPOBOJAMMBIX UCCIEIOBAHUN U
pa3paboToOK, METOJbl MAaTeMaTHYECKOTO0 MOJCIUPOBAHUS JUIS PEUICHHs 3aqad B
obnactu mpoecCHOHAIEHOMN e TENHHOCTH

NOIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEeHHBIH M MEXIYHAPOIHBIA OIBIT B
COOTBETCTBYIOIIEH  OOJacCTH  HWCCIENOBAHMM, METOJAbl  MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS ISl peLIeHUs 3a/1a4 B 00J1aCTH MPOo(heCcCHOHATBLHOM e TeTbHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.l) AHanu3upoBaTh BXOJIHBIE JIaHHBIEC, CIIOCOOEH
MPUMEHATh U MOAU(PUIIMPOBATH MATEMATHUECKUE MOJCIN /I PeIIeHUs 3a71a4 B
obiactu mpodeccnoHaNbHOM eI TeTbHOCTH

NOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoexktupoBaHHe CTPYKTYyp HaHHBIX C
HCIOJIb30BAHUEM METOJIOB MAaTEeMAaTHICCKOTO MOJICIIMPOBAHUS JUISI PEIICHUS 32,129
B 00nacTu npodeccruoHalbHOMN eATeTbHOCTH

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) JlearensHOCTh, HalpaBJieHHAs Ha PEIICHHE
3a/lay aHAJMTUYECKOTO XapakTepa, MPeAroyiararolinxX BBIOOP U MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHUs 3a/Jlad Ha OCHOBE METOJOB MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS

CnocoGeH yBepeHHO pellaTh AKTYyaJIbHble M 3HAYMMbIE 33Ja4M NMPHKJIATHON
MaTeMATHKHU U HHPOPMATHKH
NIIK-1.2 (06.016 A/30.6 3n.3) IIpenmerHas o6aacTb MPUKIAIHON MaTEeMaTHKH U
nH(pOpMaATHKH



HIIK-1.3 (40.001 A/02.5 3n.1) llenn m 3amayu MPOBOAMMBIX HMCCICIOBAHUN H
pa3paboToK, 3HAUMMBIC 3a/1a4¥ MPUKIATHON MaTeMaTUKH U UHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN M MEXTYHAPOHBIN OIBIT PEIICHHS
aKTyallbHBIX U 3HAYMMBIX 33/1a4 MPUKIIATHOW MAaTEMAaTUKH U HH()OPMATHKH

YMmerb NIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOJHBIC JAHHBIC MPH PELICHUU
3a7a4 B 00JIACTH MPHUKIIQTHON MaTeMaTuKu U UH(GOpMaTuKu

Baaners UIIK-1.8 (40.001 A/02.5 [p.2 Tn.) JearenbHOCTh, HampaBlieHHAs Ha peEIICHUE
3a/la4 aKTyaJdbHbIC U 3HAYMMBbIC 33]]a91 MTPUKIAHON MAaTeMaTUKH U HUHOOPMATUKH
AQHAJTMTHYECKOTO  XapakTepa, MpeanojaraloluXx BbIOOp W MHOroooOpasue
aKTyaJIbHBIX CIIOCOOOB peIIeHUs 3a1a4

CootBercTBre NPOJABHMHYTOMY YPOBHIO OCBOCHHUS KOMIICTCHIMH TUIAHUPYEMbBIM
pe3ysbTataM OOY4YEHUS ¥ KPUTEPHUSM HX OICHUBAHUS (OI[CHKA: OTJIMYHO /3aYTEHO):

OIIK-1 Cnocofen aHaJM3UPOBATHL M NPUMEHATHb (yHAaMeHTATbHbIEe 3HAHMS,
NoJIy4eHHbIe B 00/1aCTH MaTeMaTHYeCKUX M (WJIH) eCTeCTBEHHBIX HAyK, U
HCIOJIb30BATh UX B MPO()eCCHOHAILHOI eI TeJIbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 31.3) CiocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHHS,
MOJyYCHHbIE B OOJIACTH MaTeMaTHYeCKUX © (WJIM) ECTECTBEHHBIX HAyK, U
MCTIOJIB30BATh MX IPU aHAIM3E MTPEIMETHOM 00IacTn
NOIIK-1.2 (40.001 A/02.5 3un.2) Ore4yecTBEeHHBIH M MEXAYHAPOIHBIA OIBIT B
00JIacTH MaTeMaTHYeCKUX W (WJIM) eCTECTBEHHBIX HAyK, W HCIIOIB30BaTh MX B
poeCCUOHATILHOM JIeATSIILHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 ¥Y.1) Ucnonb30BaTh CyIIECTBYIOLINE TUIIOBBIE PEIICHUS
1 11a0JIOHBI NTPH AHAJIN3€ BXOJHBIX JTaHHBIX

Baagers MOIIK-1.6 (06.001 D/03.06 Tn.2) IlpoekTupoBaHuE CTPYKTYyp JaHHBIX C
UCNOJb30BaHUEM  (DyHIAMEHTaNbHBIX 3HAHWH, TMOJYYEHHBIX B  OOJIACTH
MaTeMaTHYECKUX U (UJIM) ECTECTBEHHBIX HAYK
NOIIK-1.8 (40.001 A/02.5 [p.2 Tn.) HearenbHOCTh, HalpaBiieHHasl Ha pelIeHne
3a7a4 aHAINTHYECKOTO XapakTepa, MPEANoJaralolinX BbIOOp M MHOrooOpasue
aKTyalbHbIX CIIOCOOOB peIIeHUs 3aJad, C MCIOJb30BaHHEM (YHAaMEHTAIbHBIX
3HaHWUH, TOJYYCHHBIX B 00JIACTH MAaTEeMaTHIECKUX U (MJTH) ECTECTBEHHBIX HAYK

OIIK-3 CnocobeH aHATM3UPOBATH MPUMEHATH U MOAUDUIMPOBATH MaTEeMaTHYECKHUe
MO/IeJIH JIVISl pellieHus 32124 B 00/1acTH nMpodeccuoHATbHOI 1esiTeJIbHOCTH
3Hathb NOITIK-3.1 (06.016 A/30.6 3u.3) Llenn u 3ama4u MPOBOJAMMBIX HCCIEIOBAaHUN H
pa3paboToK, METOJbl MATEMaTUYECKOTO MOJEITHPOBAHUS JUIS PEUICHHs 3a1ad B
obmactu mpoecCHOHATBEHON e TENHHOCTH
NOIIK-3.2 (40.001 A/02.5 3n.1) Llenu u 3ama4ul TPOBOJUMBIX HCCIECIOBAHUN U
pa3paboTOK, METOJBI MATEeMAaTHYCCKOTO MOJICITHPOBAHUS JUIS PEUICHHS 3a1ad B
obmactu podeccuoHaNbHOM e TeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3u.2) OredyecTBEHHBIH M MEXAYHAPOIHBIH OIBIT B
COOTBETCTBYIOIIEH  OONAacTH  HUCCIECNOBAaHWMA, METOAbI  MaTEeMaTHYEeCKOTo
MOJICTTUPOBAHUS JIJIS PEIICHHS 3a/1a4 B 00JIaCTH MPO(eCcCHOHABHOMN eI TeTbHOCTH

Ymerh HOIIK-3.5 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIC HaHHBIC, CIIOCOOCH
MPUMEHITh ¥ MOIU(UIIMPOBATh MATEMAaTUYECKHE MOJIEIH JJIsl PEIICHUs 3a/1a4 B
obmactu mpoecCHOHATBEHON AeSTENHHOCTH



Baagers MOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoexTupoBaHue CTPYKTYyp [JaHHBIX C

MCIOJIb30BAHUEM METOJIOB MATEMAaTHYECKOTO MOJICIIMPOBAHUS [JIsI PEIICHUS 3a/1a4
B 0o0acTy nMpoecCHOHAILHOM ACITEITbHOCTH

NOIIK-3.11 (40.001 A/02.5 Op.2 Ta.) destensHOCTh, HAPABICHHAS HA PEUICHUE
3aja4 aHAIMTHYECKOTO XapaKTepa, MPEIojiararolliuX BBIOOP M MHOT0oOpasue
aKTyallbHBIX CIIOCOOOB pPEIICHHUs 3a/lad Ha OCHOBE METOJOB MAaTEMaTHYEeCKOTO

MOJIETTUPOBAHUS

K-1 Cnoco0eH aHAIM3UPOBATH METO/IbI PelIEeHUS AKTyaJIbHbIE M 3HAYMMBbIE 3212491
NPUKJIATHON MATEMATUKHA U HH(POPMATHKH

3Hathb NIIK-1.2 (06.016 A/30.6 3u.3) IIpenmeTHast 061acTh NPUKIAAHON MaTeMaTUKUA U

UH(POPMATUKU

HIIK-1.3 (40.001 A/02.5 3n.1) llenu m 3amayu MPOBOAMMBIX HMCCICIOBAHUN H
pa3paboToK, 3HAYMMBIC 3a/1a49H MPUKIIATHOW MATEMAaTUKH U HH()OPMATHKH
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEKTYHAPOIHBIH OIBIT PELICHUS
aKTyaJIbHBIX ¥ 3HAYMMBIX 33/1a4 MPUKIIATHON MAaTEeMaTUKH U HHPOPMATUKU

YMmerb UIIK-1.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOJHBIC JaHHBIE TPH PEUICHUN

3aJ1a4 B obnactu HpI/IKHa,HHOﬁ MAaTEMAaTUKU 1 I/IH(bOpMaTI/IKI/I

Bnanerr UIIK-1.8 (40.001 A/02.5 [p.2 Tn.) JledarenbHOCTh, HampaBlieHHas Ha peEIICHUE

3aa4 aKTyaJIbHbIC U 3HAYUMBIC 3a1a4n HpI/IKJIaIlHOI\/JI MaT€MaTHKU U HHq)OpMaTHKH
AHAJIMTUYCCKOI'O  XapakTepa, MIpCAaIojararommux BLI60p Hn MHOT 006paSI/IC
AKTYaJIbHBIX crmocoboB peuiCHud 3a1a4

TunoBbie KOHTPOJIbHBIC 3aIaHUA WJINX UHBIC MaTEPpUAJIbI, H006X0)II/[MbIe AJId OHCHKH

3HAHWH, YMEHHMH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XAPAKTEPH3YIOIIMX ITAMNbI
(popMHpoBaHUsI KOMIIETEHLHUH B Ipolecce OCBOCHHS O00pPa30oBATEJbHOH TPOrpaMMbl
OIIK-1, OIIK-3, IIK-1

Tema: KomOnHaTopuka

ITpocTeie 3a1aun Ha TPABUIIO YMHOKEHUS

1.

2.

CKOIBKO CYIIECTBYET CIIOCOO0B CAATh MO 6 KapT YETHIPEM UTPOKAM U3 KOJIOJbI B 36
KapT?

CKOIBKO CYIIECTBYET CIOCO00B s 4-X 4eJOBEK CIaTh MO 6 KapT KaKIAOMY, TaK YTOOBI y
Ka)XJIOTO BCE KapThl OBUTH OJTHOM MacTH?

CKOIBKO CYIIECTBYET Pa3IMYHBIX CIIOCOOOB CIATh MO AECATH KapT JBYM UTPOKaM, €CIIU y
MIEPBOT0 UI'POKA KapThl 2-X MAcTel MO MATh KapT KaXJOW MACTH, a y BTOPOTO UTPOKaA
KapThl IBYX JAPYTUX MacTel B KOJMYECTBAX 4 KapThl MIIAJIIEH MAacTu U 6 KapT crapuieit
Mactu?

CKOIIBKO CYIIECTBYET pa3InYHBIX cIIOB ATUHBI 10 B TaTHHCKOM anihaBUTe, COASPIKAIIUX
5 pa3HbIX OYKB 10 /1Ba paza?

CKOJIBKO CYIIECTBYET CIIOCOO0B paclpeneauTh 16 pa3HbIX KHUT Cpean 4-X YelOBEK, TaK
9TOOBI KaXKIBIA B3SUT TIO YETHIPE Pa3HBIX KHUTHU?

CKOIIBKO CYIIECTBYET CIIOCOOOB paclpeenuTh 16 pa3HbIX KHUT CpeH 4-X YeIOBEK Tak,
gTOOBI JIBa YEJIOBEKA B3SUIM IO 5 KHUT U JIBA YEIOBEKA B3I IO 3 KHUTH?

CKOIBKO CYIIECTBYET CIIOCOO0B paclpeenuTh 12 mopydeHuii cpenu 6 4enoBek, Tak
9TOOBI KXKJOMY YEJIOBEKY JIOCTAIIOCHh POBHO 2 TTOPYUYEHUS U BCE TOPYUCHUS OBLITH
pacnpeneneHsl?

CKOJBKO CYIIECTBYET ABOMYHBIX MATPHIl pa3Mepa n X N, B KOTOPBIX B Ka)KJIO0H CTPOKE U
KaXKJOM CTOJIOIIE UMEETCSl pOBHO OJIHA eAMHHIIA?



10.

1.

12.

13.

14.

15.

16.

17.

CKOJbKO CyIIECTBYET KBaPATHBIX MAaTPHIl pa3Mepa n X n, B KOTOPBIX CTPOKa C HOMEPOM
[ COIEPKUT I HyJeH ?

CKOJIBKO CYIIECTBYET pa3IMYHbIX Map coB ( a, 3), TAKUX YTO O COAEPKUT 16 CUMBOJIOB,
U3 KOTOPBIX JIBa CUMBOJIa BCTPEYAIOTCA 110 3 pasa, elie J1Ba CHMBOJIa BCTPEUarTCA 1o 5
pa3. CioBo B comepKuT 2 cuMBoOJia U3 ¢, 10 4 pa3a u emle 6 CUMBOJIOB (HE U3 O) TIO
OJHOMY pazy?

CKOJIbKO CYIIECTBYET CIIOCOO0B paclpeieuTh UTPYIIKU 16 BUIOB (HEOTpaHUYCHHOE
YHCIIO UTPYIIEK Ka)XJI0ro BUJA) Cpelin 7 YesIOBeK, TaK YTOOBI 2 YelIoBeKa B3SUIH 110 3
pa3HbIX UTPYLIKH, 2 YEJIOBEKA B3sUIM 110 5 pa3HbIX UIPYILIEK, 3 yelIoBeKa B3sUIM 110 7
Pa3HBIX UTPYILIECK?

CKOJIBKO CymIecTBYeT crioco0oB pa3aaun o 10 kapT JByM UTPOKaM, TaK YTOOBI KapThl
MEPBOro OBbLIN 2- BEJIMYUH MO 3 KapThl U elle 2-X BEJIMYUH 10 2 KapThl, a KAPThl BTOPOTO
UIPOKa 2-X BEJIMYMH KapT IEPBOr0 UIPOKaA MO 2 KapThl KAKJ0W BEIUYUHBI U €I TPEX
BEJIMYMH MO 2 KapThl KAXK/I0i BEJIUYUHBI?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTaBUTh PACIHMCAHKE 3aHATUN U3 18 map, o 3 mapsl B
JIeHb, TaK YTOOBI B pacUCaHUU ObLIO 3 Mapbhl MAaTEMATHKH, 4 TTApbl — YKOHOMUKH, 5 map
— uH(pOpMaTHKH, 2 mapbl — HICTOPUH U 4 Tapbl CTaTUCTHKH?

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

Cpenu 40 yenoBek pacnpenenstorcs § pa3HbIX MOPYYEHUH, TaK YTO 2 MOPYUEHHUS
BBITNOJIHSIOT 0 3 YesoBeKa, 3 MOpY4YEeHHUsI BHIIOJIHSIOT 10 2 YeJI0BEeKa U 3 OPYUYECHUS
BBIMOJHSIOT 10 4 yenoBeka. CKOJIBKO CYIIECTBYeT KOMOMHAILIUN, B KOTOPBIX KaXK bl
YeJIOBEK BBIIOJIHSAET HE 00JIee OHOrO MOPYUEHUS U KOTJa KaXK/IbIil YeJIOBEK BBIIIOJIHSAET
11000€ YHCIIO MOPYIESHUN?

B nocnenoBarenbHO NPOBOJUMBIX 5 COPEBHOBAHUSX 10 OJHOMY BHJy CIIOPTA MIPUHSIIO
yuactue 60 yenoBek. CKOJIBKO CYIIECTBYET CIIOCOOOB ONpeieNeHus
MOCJIEI0BATENBHOCTH TPOEK MPU3EPOB?

CKoJbKO CylIeCTBYET TpoeK cJoB ( o, 3, ¥), JVIMHBI 16, TaKUX 4TO B O ABE OYKBbI
BCTpeYaroTcs Mo 3 pasa u emé niatb OyKB BCTpevaroTcs 1o 2 pasa; B 3 1Be OYKBBI U3 O
BCTpeyaroTcs Mo 4 pasza u emeé 4 HoBble OYKBbI — 110 2 pa3a, B Y BCTpedaroTcs 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
BCTPEYAIOTCS TOJBKO B Y IO OJHOMY pa3zy?

HpOCTBIe 3aJa4d Ha pa36HeHHe MHOJKE€CTBA 0OBEKTOB Ha YaCTH

1.

2.

CKOJIBKO CYILECTBYET CIOCOOOB COCTaBJIECHUS CJOBa JUIMHBI 12, COCTaBJIEHHOIO C
HCIIOJIb30BaHUEM 5 pa3HbIX OYKB?

CkoJbKo cymiecTByeT crioco0oB pacrnpenenenus 40 pa3HbIX KHUT cpesin 4 4eoBeK, Tak,
9TOOBI KaXKIBIA B3sUT OT 8 710 12 KHUT U BCe KHUTH ObUTH PO3/IaHbI?

CKOJIBKO CYIIECTBYET CIOCO00B pactipenienenus 60 coTpyJHUKOB IO TPEM OT/eNaM, TaK
YTOOBI B KJKJIOM OKa3ajoch He MeHee 16 yenoBek?

CKOJIBKO CYIIECTBYET CIOCO00B BbIOOpa 16 pa3HbIX KHHT, €CIIM UMEIOTCs KHUTH 20
BUJI0B 110 20 pa3HbIX HAMMEHOBAHMM Ka)KJI0T0 BHJIA, TAK UTOOBI B BBIOOPKU COJIEPIKaIN
KHHUTY POBHO 5 BUI0B?

CKoJbKO CylIecTBYeT crioco00B BbIOOpa 8 MOpYUYEeHU, eciii UMeIoTCs 25 mopydYeHHi
tuna I, 25 nopyuenuit tuna I, 30 nopyuenuit Tuna III u 30 nopy4enwuii Tuna IV, tak
YTOOBI B BEIOOPKE ObUIH MPEICTaBICHBI OPYUYEHUS BCEX YETHIPEX THUIOB?

CKOJIBKO CYIIECTBYET CIIOCO0O0B pactpeienenus 16 TOKyMeHTOB M0 5 HyMepOBaHHBIM
markam, TaK 9TOOBI B K10 Marke Ob10 He OoJiee 2 Uik He MeHee 5 TOKYMEHTOB?
CKOJIBKO CYIIECTBYET CIOCO00B pa3naun 12 kapT Urpoky (13 Konojasl B 36 Kapr), Tak,
yTOOBI OHM OBUTH TPEX Pa3HBIX MACTEH?

CkoJbKO cymiecTByeT crioco0oB pa3aaun 10 kapT UTpoKy U3 KoJosl B 36 KapT, Tak
yTOOBI OHM OBUTH 6 Pa3HBIX BETUYUH?



9.

10.

CKOJIBKO CYIIECTBYET CIIOCOOOB 3aMMCH clIoBa U3 16 OYyKB, Tak 4TOOBI B HEM
COJePKAIOCh 5 pa3HbIX OYKB?

CKOJIBKO CYIIECTBYET CIIOCO0OB cocTaBieHUs ciioBa U3 20 OyKB, Tak 4TOOBI B HEM OBLIO
IOPOBHY BXO)KZ[GHI/II;'I TJIACHBIX U COIJIaCHBIX 6yKB, 1 UMEJIOCH 5 Pa3HbIX COIJIACHBIX U 4
pa3HbBIX IJIACHBIX OYKBHI ?

HpOCTBIe 3aaa4M Ha IIOCJICA0BATCIbHOC MHOI'OKPATHOC p336HeHI/Ie MHOKECTBa 00HEKTOB Ha
qacTu

1.

CKOJIBKO CyIIECTBYET CIIOCOOO0B Ul ABYX YEJIOBEK B3ATh 110 8 UTPYIIEK BCEX YEThIpEX
BUJIOB, €CJIM UMeeTCsl 15 HauMEHOBaHUI WIpYILIEK EpBOTo BUAA, 18 HauMeHOBaHUM
UTpYIIEK BTOPOTO BUAa, 20 HAMMEHOBAHUIN UTPYIIEK TPETHErO BUA, 25 HAMMEHOBAHU I
UTPYIIEK YETBEPTOrO BU/IA, TAK YTOOBI OHU HE UMEIH OOILINX UTPYIIEK?

Nmerotes urpymku 6 BuioB 1o 10 pasHbIX urpyuek kaxaoro Buaa. CKoJbKo
CYIIECTBYET CIIOCOOOB IS 2-X YEIIOBEK B3ATh 10 7 UTPYIIEK, TAK YTOOBI y HUX ObUIH
UTPYLIKH 3-X 00X BUIOB?

Nmeertcs 4 knacca JOKYMEHTOB 10 12 JOKYMEHTOB B Kax10M Kiacce. CKOJIbKO
CYLIECTBYET CIIOCOOOB I TPEX YENIOBEK B3ATh 110 6 TOKYMEHTOB, TaK YTOOBI Y HUX
OBLIM TOKYMEHTBI U3 TPEX 00LIUX KJIacCOB?

JlBa urpoka paccTaBisIFOT Ha IIaXMaTHOM ocke 110 § nemniek. CKOJIbKO CYLECTBYET
CII0COOOB pacCTaHOBKH, IIPU KOTOPBIX POBHO B YETBHIPEX CTOJIONAX OYIyT pa3MeIleHbl
HEIKU 000UX UTPOKOB?

CKoJIbKO CyIIECTBYET CIIOCOOO0B ISl IIECTH YEJIOBEK B3ATh M0 4 JTOKYMEHTA pPa3HbIX
BUJIOB, €CJIM CYLIECTBYET § BUJIOB JOKYMEHTOB, 110 2 (3, 4) pa3HbIX JOKYMEHTa Ka)kJJ0ro
BUJA?

CKOJIBKO CYIIECTBYET CIIOCOOOB pa3AaTh MO 8 KapT ABYM UTPOKAM TakK, YTOOBI y HUX
ObUTO 3 001X BETMYMHBI KapT?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTaBUTh TPOUKY CJIOB JUIMHBI 9, KaXK b€ 1Ba U3
KOTOPBIX COJEpKaT pOBHO 4 001mKX OyKBbI?

CKOJIBKO CYIIECTBYET CIIOCOOO0B [T TPEX YENIOBEK BHIOPATh 10 6 pa3HbIX MOAAPKOB U3
40 BUJI0OB MOJAPKOB, TaK YTOOBI y ABYX U3 HUX OBLIO 2 OOIIMX BUAA MTOJAPKOB U €IlIE Y
JIBYX ObUTO 3 00IIUX BHJIA TOJAPKOB?

CKOJIBKO CYIIECTBYET CIIOCOO0B COCTABUTh MTPOrPaMMy COPEBHOBAHUM MO 6 BUAAM
CIIOpTa, MPOBOJUMBIX B T€UEHHUE O JHEW, TaK YTO KaXbIi I€Hb NIOCIEA0BATEIBHO
IPOBOJSTCSI COPEBHOBAHUS MO TPEM pa3HbIM BHUIaM CIOPTa U IO JIBYM BUAAM
COpPEBHOBAaHMS MPOBOJATCS B TEUECHUE 2 JHEM, 110 IBYM BUAAM — B T€UEHUE 3 JHEH U enlé
MO IByM BHJIaM — B TeueHue 4 Hei?

[TpumepHBbIe 3a1a4u Isl KOHTPOJBHBIX padoT Mo MpeaMeTy 1o npeamety (1 cemectp)

1 BapuanT

1. CKOJIBKO CYIIECTBYET CIIOCOOOB JIJIst TPEX YEIOBEK B3STh 1O 18 KHUT U3 KHHT 60
HAaMMEHOBAaHUM, TaK YTO:

a. Y mepBOro 4eyioBeKa Mo 2 KHUTH 2-X BUJIOB, 1O 4 KHUTU 3-X BUJIOB, 110 OJJHOM KHHUIE 2-X

BHUJIOB;

b. ¥ Broporo uenoBeka 1o 1 kuure 4-X BUJOB IIEPBOTO YEIOBEKA, MO 3 KHUTH JIBYX BUJIOB,
KOTOPBIX HET y NIEPBOT0, U IO 1 KHUTE TaKUX BUIOB KOTOPBIX HET Y MEPBOTO.

. Y TpeTbero 4eyoBeKa Mo 2 KHUTH 2-X BUJOB IIEPBOr0 HO HE BTOPOI'O YEJIOBEKA, 10 1 KHUre
YeThIPEX BUA0B BTOPOT'0, HO HE IIEPBOTO YEJIOBEKA U €UIE MATH BUJOB, KOTOPBIX HET Y IIEPBOTO U
BTOPOTO 1O 2 KHUTH.

2. merotes nofapky 4 TUIIOB B KOJIMYECTBAX O 25 pa3HBIX MOJAPKOB KaK0ro THIIA.



JIBa yenoBeka 6epyT MoIapKu, Tak 4TO y 0fHOTO OT 12 10 15 mogapkoB, HE MEHEE, YeM 10 J1Ba
nojapKa Kaxaoro Buja. Y JIpyroro uesioBeka 18 momapkoB Bcex BUIOB, HE Oosee ueM 1o 9
M0JIapKOB Ka)/10r0 BUAA.
3. Nmeercs 4 Tuna mapos 110 9 mapos ¢ HomepaMu 1-9 B Kax10M THIIE.
Tpu denoBeka BHIOMPAIOT 1O 7 MIAPOB, TaK YTO

a. POBHO Y JIBYX Y€JIOBEK 2 OOIINX THIIA IIAPOB;

b. pPOBHO y JBYX uei0OBeK 3 OOIIMX HOMEpA IapOB

C. POBHO y JIBYX 4ejoBeK | oOuuii Homep mapos.
2 BapHMaHT
1. CKOJIBKO CYIIECTBYET CIIOCOOOB JIJIst TPEX YEIOBEK B3ATh 1O 18 KHUT u3 KHHT 80
HAaUMEHOBAHUA, TaK 4TO:
a. Y mepBoro yeynioBeka 1o 1 kaure 3-X BUJIOB, 1O 3 KHUTH 3-X BUJIOB, 110 JBE KHUTU 3-X
BU/IOB;
b. ¥ Broporo uenoBeka 1o 1 kuure 2-X BUJOB EPBOTO YEIOBEKA, MO 3 KHUTH JIBYX BUJIOB,
KOTOPBIX HET y NEPBOT0, U MO 2 KHUTH JPYTUX BUAOB KOTOPBIX HET Y IIEPBOTO.
c. Y TpeTbero 4yesoBeKka Mo 3 KHUTH 2-X BUJIOB IIEPBOT0 HO HE BTOPOIO YEJIOBEKa, MO 1 KHUre
YeThIPEX BUOB KHUT BTOPOT0, HO HE IIEPBOr'0 YEJIOBEKA U €I11€ YETHIPEX BUIOB, KOTOPBIX HET Y
IIEPBOrO U BTOPOTO 110 2 KHUTH.
2. Umerotes nogapku 4 TUMOB B KoJindecTBax 1o 30 pa3HBIX MOJIAPKOB KaXKI0TO THUIIA.
JIBa yenoBeka 6epyT MoapKu, Tak 4TO y 0AHOTO OT 13 10 16 mogapkoB, HE MEHEE, YeM 10 JBa
1oJlapKa Ka)/1oro Buja. ¥ Apyroro uenoseka 17 nogapkoB Bcex BUIOB, HE OoJiee ueM 1o 9
M0JIapKOB Ka)/10r0 BUAA.
3. Nmeercs 4 Tuna mapos 110 9 mapos ¢ HomepaMu 1-9 B Kax10M THIIE.
Tpu genoBeka BHIOMPAIOT 1O 7 MIAPOB, TaK YTO

d. POBHO y IByX YeJIOBEK 2 OOIIMX THUIIA IIAPOB;

€. POBHO Y JIByX 4eJOBEK 3 OOILIMX THIIA IIapOB

f. poBHO y IByX yenoBek 2 00ImMX HOMEpa IIapoB.

3ayeTHO-IK3aMeHAIMOHHbIE MAaTepHAJIbl IS TNPOMEKYTOUHON  aTTecTaluu
(3x3amen/3auer) IIK-1
CnuCcOK THUIOBBIX 3aJlaHU WTOTOBOM M TPOMEKYTOYHOM aTTEeCTAllud MPAKTUYECKHUX
yMeHu# 1 HaBbIKOB B I cemecTpe. st momydenust 3auéta TpeOyeTcst IpeICTaBUTh PEIIEHNUE BCEX
WHIUBUIYAJIbHBIX 3a7a4. MITOroBasi OlleHKa «3a4T€HOY» BBICTABIISIETCS TIPU YCJIOBHH YCIEUITHOTO
pemenus Bcex 10 TunoBbIx 3ana4. Pemenne kaxmaoi 3amaun orneHuBaercs B 6amnax: 0, 0.25, 05.,
0.75, 1. 3amaua cuyWTaeTcsi PEIICHHOM, €CIM OHA OIlCHWBaeTcsa B He MeHee ueM (.75 Gaos.
3anauu, pemeHue KoTopbix oueHeHo B (.5 Oamya MOXHO pemiath 0€3 pelieHus] aHaJOoTH4YHON
3a/1a4M 3aHOBO. 3aJ1a4u C MEHbIIEH OIEHKOUN PEIIatoTCs 3aHOBO.

IIpumep 3au€tHOro 3ananus B I cemectpe

1. o p B < uyncno cMMBOJIOB B O, MEHBLUMX CUMMETPUYHO PACMOIOKEHHBIX CUMBOJ/IOB, PaBHO
4yncay CUMBOIOB B [3, MEHBLUMX CUMMETPUYHO PACMONOKEHHbIX CUMBOJIOB.

2. fp g Ik>0VxeR(f(x-k)/g(x+k)<1)

3. CKOAbKO cylecTsyeT Tpoek cnoB (o, B, y), TaKMX 4TO B 0L 5 CUMBOIOB BXOAAT No 3 pasa, 2
CMMBOAA BXOAAT Mo 4 pasa u 4 cumBoJia — No ogHomy pasy; B B 3 cumsona 13 o BXogaT no 3
pasa, 2 cMMBO/Ia U3 0L BXOAAT N0 7 pa3 1 3 cMMBOA He U3 oL BXOAAT No 2 pasa; B y Bxoaat 3
cMmBOAa M3 o M He 13 3 no 3 pasa, 2 cMMBOAA U3 3 M He U3 oL 7 pas 1 eLLé TPY CUMBOJIA He 13 O,
n He u3 B no 3 pasa.



4. WmeeTtca 5 BMAOB NOAAPKOB B KOSIMYECTBAX 25 pasHbIX MOAAPKOB KaX40ro TMna. 2 Ye0BeKa
BbIOMPAIOT NOLAAPKM, TaK YTO NepBblii 6epéT oT 14 A0 16 pa3HbIX NOAAPKOB BCEX TUMOB, @ BTOPOA
oT 15 no 17 nogapkos He 6osiee, 4em No 7 NO4aPKOB KaxK40ro Tmna,

5. Wmeetca 4 Buaa KHUT No 9 KHUT c HoMepamm 1-9 B KaxKaom Tune. 3 yesioBeka HabupatoT no 7

KHUT, TaK 4TOObl POBHO Y ABYX YE/NOBEK He 6bIN0 2 06LWMX TUNOB KHUT; POBHO Y ABYX YE/NOBEK

6b111 2 06LLMX HOMEPA KHUT; POBHO Y ABYX Y€/0BEK ObIN0 3 06LWMX HOMEPaA KHWT.

Munumusupoats reomerpudeckn f=0111101111111101

Beipazuts (X, V x_z) — (x_3 + x,)) depe3 dynkuun @1 = 01001000 u 2 = 11110111

Momrocts MHOXecTBa GyHKIHHN ((To W T1)\(SN(L\ Th))) W (SN((M\(( Tow T1)\L)))
[Tomra mu cucrema (SN Tr) U (L\ (T1US)) U( M\( T1n S))

NI IS - N

Cnucok TUMOBBIX 3a/IaHUH UTOTOBOM M MPOMEKYTOYHON aTTeCTalluy MPAKTUYECKUX
ymenuii 1 HaBbIKOB BO II cemectpe. s momyuenus 3aué€ra TpeOyeTcs peICTaBUTh PEIICHUE
BCEX MHJUBUIYyalIbHBIX 33/1a4. FITOroBas oIeHKa «3a4TE€HO» BBICTABISETCS MPU YCIOBUH
ycmemHoro pemenus Bcex 10 TUMOBBIX 3a1a4. Perenne kaxaoi 3a1aun OlleHUBaeTCs B Oayiax:
0, 0.25, 05.,0.75, 1. 3agaua cuyuTaercs pelIeHHOM, €CJIM OHa OlICHUBaeTCsl B HE MeHee yeM 0.75
0autoB. 3aaun, penieHrne KOTOPBIX oreHeHo B 0.5 Gaa MOKHO pemarh 0e3 permeHus
aHAJIOTUYHOM 3a7]a4M 3aHOBO. 3a/1a4d C MEHBIIEH OIICHKON PEIIatoTCs 3aHOBO.

IIpumep 3au€THOro 3ananus Bo II cemectpe

1. Ckonbko cymectByeT rpadgoB ¢ BeplidyHamMu u3 {a, . . . , Z}, KOTOpbIE HU30MOP(HBI
3alanHoMy rpady:

2. CKOJIBKO CYIIECTBYET HEM30MOP(MHBIX CBA3HBIX I'padoB, MOJyIaeMbIX U3 33JJaHHOTO Tpada
no0aBiieHHEeM MUHIMAJIBHOTO KOJTMYecTBa péodep:

LIRS T LT

(Yka3zaHue: pacCMOTPETh BCE€ BAPHAHTHI CBSI3bIBAHUS KOMIIOHEHT CBSI3HOCTH 33JaHHOTrO rpada,
JUIsl 2-X BapMaHTOB IIOCTPOUTH OJIHY BETBb JiepeBa pa30OueHus Ha ciaydaH) ;

3. CkonbKO CyIIecTByeT HeM30MOpP(MHBIX HE IUIaHAPHBIX TpadoB Oe3 merenb, UMermmx 12
BepivH U 18 pebep? (Ykazanue: [loctpouTs 0/1HY BETBb JiepeBa pa30MeHus Ha cilydan);

4. IToctpouts auarpammy nepexonoB KA, Beraucisromero GyHkuio f(x, y) = Sx — 4y —3;

5. Tloctpouts nuarpammy mnepexofoB KA, pacmnosHawoIero ciaoBa, CTPYKTypa KOTOPBIX
npencranisercs Beipaxkenuem {0,1}*[S0, 101, 11]1*#{00,0S}*(011)*{S,SO}*1*{SS,01}*[ 0,1]*;
6. IToctpouts nuarpammy nepexonoB KA, pacro3Haromnero MHOXKECTBO BCEX TaKUX CIIOB,
KOTOpBIE COJIepKaT BXOXKAeHHsI 0e3 nmepeceueHuit Bcex cioB MmHoxkecTBa {0010, 1100, 0100};

7. Jloka3aTh MPUMUTHUBHYIO PEKYPCUBHOCTh QYHKIMU f(X, y) = MAKCUMYM JUTAH
nocJieI0BaTeNbHOCTEN HEUETHBIX Yncen B K1, . . . , kr, KOTOpBIE CO/IEPKAT CUMMETPUYHYIO
MOJIMIOCIIEZIOBATEILHOCTD U HE BXOJST B MOCIEA0BATENbHOCTD uncen di, . . . , ds Oonee 1Byx pas.

Bueebx = pki_pky=pd pd);

8. Jloxa3aTh MPUMUTUBHYIO PEKYPCUBHOCTh GYHKINU f(X, Y) = MAKCUMYM JUIMH
M0CJIEI0BATEIbHOCTEN OJJMHAKOBBIX IIU(P B 3aMUCH X, KOTOpPask BXOAUT B 3alUCh Y
MaKCHUMaJIbHOE YUCIIO pa3;

9. IToctpouts cuctemy IlocTta, B KOTOpO# BEIBOASTCS ciioBa Buaa (d, ), Tae o — MpOU3BOJIbHAS

JBOMYHAsS TTOCIIEA0BATEIHLHOCTD, a B— BCsikoe o 1ciioBo B o Buaa (010)*, koTopoe BXOAUT B o
4€THOE YMCII0 pa3 0e3 mepeceyeHui;



10. IToctpouts cucremy [locTa, B KOTOPO BRIBOASTCS CI0Ba BUA (O, 3), TJ€ Ol — MPOU3BOIbHAS
JBOMYHAs MTOCIIEA0BATEIBHOCTD, a 3— MOJydaeTcsl U3 O yAaJleHHeM BCeX IPYII HYJel He
MaKCHMaJIbHOW JUIMHBI, KOTOPBIE BXOJAT B 3aMUCh L HEUETHOE YHCIIO Pas.

Bonpochl 111 NOATOTOBKH K IK3aMeHY

I cemecTp
1. MoniHOCTh MHOKECTB.
2. OroOpaxenus. OOpaTHbie 0TOOPaKEHHS.
3. Otnomenus. [IpencraBnenue u onepanuy HaJl OTHOIICHUSIMH.
4. CpolicTBa OMHAPHBIX OTHOLLIEHUI HA MHOXKECTBE.
5. OTHOIIEHMS SKBUBAJICHTHOCTH.
6. OTHOUIEHUS MTOPSIIKA.
7. KoMOuHaTOpHBIC ITpaBUJIa.
8. PasMemenus.
9. CoueraHusl.

10. Pa30uenust MHOXECTB Ha 4acTH.

11. ®opmyna BKIFOUEHUIN — UCKIIFOUEHUI

12. ®.AJIL. CymiecTBEHHOCTh IEPEMEHHBIX.

13. ®opmynbl. DKBUBAJIEHTHOCTD (POPMYII.

14. Teopema o 3ameHe paBHbIX. COOTHOIICHHS IKBUBAJICHTHOCTH.
15. Paznoxenue ai mo nepeMeHHbBIM.

16. Cxembl U3 GYyHKIMOHATIBHBIX JIEMEHTOB.

17. IBOM4HBINA CyMMaTOp.

18. Munumansubie JJHD.

19. I'eomerpuueckas uHTEpnperanus MuHMManbHbIX JTHD
20. MakcumalibHble KOHBIOHKIIMM U UX CBOMCTBA.

21. DxBuBaneHTHbIE npeodpazoBanus JHO.

22. [lonnble cucteMbl GyHKIUNA. TeopeMa peayKIuu.

23. IlonmuHoMms! JKerankuHa.

24. Knaceor To u Th.

25. JIBoiicTBEHHbIE (DYHKIUH.

26. Knacc S. Jlemma 0 HecaMOABOWCTBEHHOM (PYHKIIMH.
27. Knace M.

28. JleMMa 0 HEMOHOTOHHOM (YHKIIHH.

29. Knacc L. Jlemma o HenuHEHHON QyHKITUY.

30. Kpurepuit nosHoTHI B Pa.

31. IlpeanonHble KIacchl U UX CBOMCTBA.

32. Cnoco6s! 3aganus rpados. M3omopdusm rpados.

33. Henmanapuocts rpadoB Ksz u As.

34. Kpurepuii mnanapHocTtu rpados.

35. Ilytu u uukis! B rpadax.

36. TpaH3uTuBHOE 3aMblKaHKE TpadoB.

37. JlepeBbs 1 UX CBOWCTBA.

38. Huxuer Ditnepa. Teopema Diinepa (HEOOXOAUMOCTS ).
39. Hukier Diinepa (10CTaTOYHOCTD).

40. Huxinel 'amunbrona. [lepeOopHBIN anroputm.

41. JloctaTtouyHOE YCIOBHUE CYIIECTBOBAHUS LIMKIOB ['aMUIIbTOHA.
42. Cymmbl TpadoB.

43. dyHaaMeHTaIbHOE CEMEMCTBO IIMKIIOB (IIOCTPOCHHUE).
44. dyHIaMEeHTaTbHOE CEMEHCTBO UKIIOB (JI0KA3aTeIhCTBO (DYHIaMEHTaTHLHOCTH )
45. Snpa rpados.



46. XpomaTtudeckoe uncio rpados. Kpurepuit 2-XxpoMaTUdHOCTH.
IT cemectp

47. Crioco0OblI 3a1aHnii KOHEYHBIX aBTOMATOB.

48. OyHKIuH aBTOMATOB. HEBBIUMCIMMOCT (DYHKIIMH YMHOKEHUSI.

49. Teopema o nepepabOTKe NEPUOAUUECKUX CBEPXCIIOB.

50. OTanuumocTh cocTOsTHUM aBTOMAaTOB. CBOWCTBA OTHOIICHUN K—HEOTIIMUUMOCTH.

51. Teopema o IMHE KpaT4YaMIlero cioB, Ha KOTOPOM PazinyaroTcs OTIIMYUMBIE
COCTOSIHHUSI.

52. MuHAMalbHbIE aBTOMAThl. DKBUBAJIECHTHOCTh aBTOMATOB.

53. TeopeMa cylieCTBOBaHUS MUHUMAJIBHOTO aBTOMAaTa, SKBUBAJIEHTHOTO 3a/IaHHOMY.

54. Pacrio3HaBaHuE CI0B KOHEUHBIMU aBTOMAaTaMU.

55. Oneparuu Cynepro3uiuy U 00paTHOM CBSI3U.

56. ABTOMAaTHBIE CXEMBI.

57. IlocTpoeHue aBTOMaTHOM CXEMbl, 3KBUBAJICHTHON 3aJJaHHOMY aBTOMaTy.

58. DneMeHTapHbIE U IPUMUTUBHO PEKYPCUBHBIE (DYHKIIMH.

59. Yactuuno pexypcuBnble pyakimn. Tesuc Yepua.

60. IIpencraBienre 4aCTUYHO PEKYPCUBHBIX (DYHKIUI HATPYKECHHBIMU JI€PEBbIMHU.

61. Hymepanus 4acTHIHO-PEKYpPCUBHBIX (YHKIMNA. Y HUBEpCAIbHbIE () YHKIIHH.

62. PekypcuBHBIE MHOXKECTBA.

63. HepaspemmmocTs mpo06iieMbl OCTAaHOBKH.

64. HepaspemuMocTs mpoOaeMbl BCIOLY OMPEICTICHHOCTH.

65. Hepaspemmmocts mpo0ieMbl SKBUBAJICHTHOCTH.

66. CinoxHoCTh anropuT™MoB 1 3a1a4. Knaccudukanus GyHKIUN CI0XKHOCTH

67. AnropuTM OBICTPOIl COPTUPOBKHU

68. O0Opas1ibl U UX IPUMEHEHHUS.

69. Ilpoaykuny U BBIBOJBI.

70. MHOXecTBa BBIBOJIMMBIX CJIOB U UX CBOMCTBA.

71. BeruniciiumocTts B cucteMax [locra.

72. BBIYUCIUMOCTH 2JIEMEHTAPHBIX U IPUMUTUBHO PEKYPCUBHBIX (DYHKIIUH.

73. BBIUNCIMMOCTh YaCTUYHO PEKYPCUBHBIX QyHKIMH B cucteMax [locTa.

74. TpaHCHOPTHBIE CETHU U MOTOKHU B CETSAX.

75. TeopeMa 0 BEIHMYMHE MMOTOKA.

76. CeueHust CETU U UX CBA3b C MAKCUMAJIbHBIM TOTOKOM.

77. Teopema 0 cyniecTBOBaHUHM MaKCUMaJIbHOIO MOTOKA.

78. AndasutHoe konupoanue. OTHO3HAYHOCTH AEKOIUPOBAHUS.

79. OnTUManbHOE KOJUPOBAHUE.

80. ITomexoycToiUMBOE KOAUPOBAHHUE.

Ilepeuenv Komnemenyuii (uacmu KOMHEMEHUUU), NPOGEPAEMbIX OUECHOUYHBIM
cpeocmeom
OIIK-1 (), OIIK-3 (), IIK-1()

4.2 MeToanyeckue MaTepHuajbl, Onpeae/solie NpoueIypbl OeHUBAHUS 3HAHUIA,
YMeHHi, HaBBIKOB M (MJIM) ONBITAa [AeATEJbHOCTH, XapPaKTEPU3YIOIIMX JTaIbI
(opMupoBaHus KOMIETEHIMA

OTJIHMYHO — yBEPEHHOE 3HAHUE BCEX MOHATUM, KOHCTPYKLIIMNA U YTBEPKIECHUH, ITPEICTAaBICHHBIX
B 9K3aMEHAIIMOHHBIX BOIPOCAX, CIOCOOHOCTh K aHAIM3Y U CHUHTE3y MOHATUNA U YTBEpP)KICHHIA,
JI0OKa3aTeJIbCTBO AHAIMTUYECKUX YTBEPKICHUW, YMEHHE pelaTbh TEOPETUYECKUE 3aauH,
CBSI3aHHBIC C U3YYECHHBIM MaTEpPUAJIOM;



Xopomo — 3HaHUE BCEX MOHATUWA, KOHCTPYKUMUA M YTBEPXKICHUH, MPEIACTABICHHBIX B
AK3aMEHAIMOHHBIX BOMPOCAaX, TPAMOTHOE OPOPMIICHHE ONPEACTICHUI U T0KA3aTeIbCTB, HABBIKU
aHaJM3a U CUHTE3a MPU PEIICHUH TEOPETUUECKUX 3aay.

Y10B1eTBOPUTENbHO — 3HAHUE OCHOBHBIX MOHATUH, CTPYKTYpP JOKAa3aTEJIbCTB YTBEPKACHUN U
TEOpeM, IOJIHOE JO0Ka3aTeJbCTBO OTHEIBHBIX YTBEPXKICHUH, INPaBUIBHOE MCIIOJIb30BaHUE
MaTEeMaTHYECKOT0 A3bIKa JJIs IPE/ICTaBICHUS ONPEAeICHUH U (OPMYINPOBOK PE3yJIbTaTOB.

HTorosas oleHKa 10 peIMETY BBICTABJISIETCSA B CIy4ae [10JIy4EHHsI BEPHBIX OTBETOB Ha OCHOBHbIE
U JIONOJIHUTEIbHBIE BOMpOCHL. Takke MJOKHBI OBITh B IEJIOM PpELIEHBbl IpeaaraeMble
KauecTBEHHbIE 3a7aun. OTBET Ha BOIIPOC B COCTaBe OMJIETa CUMTAETCS MPABUIBHBIM €CIIH, €CIIU
OH BKJIIOYAET BEPHOE OIpPE/EICHHUE BCEX HEOOXOAWMBIX IMOHATHH, TOYHbIE (OPMYIHPOBKHU
OCHOBHBIX DPE3YyJbTaTOB (QHAJUTHUYECKHE YTBEPXKACHUS), 3HAHUM CTPYKTYpbl [OKAa3aTElIbCTB
(obocHOBaHMIl), a TAaKK€ yYMEHHE CaMOCTOSITEIBLHOTO H3JIOKEHUS J10Ka3aTesdbCcTB. Kpurepuu
OLICHKMA OTBETa OIleHKa Ha + (BepHBIA MOJHBIA OTBET) WM +/- (B IIEIOM BEpPHBIA OTBET,
CoJIepKallil HEIOCTATKH, KOTOpble ObUIM YCTpaHEHbl B IMPHUCYTCTBUHU Ipenoaasarens). B
OCTaJIbHBIX CIIy4yasix

(pCSYJ'IBTaT IMPOBECPKHU — UIIH —/+, a TaKXKC +/-, C€CJIU CTYACHT UCIBITBIBACT TPYAHOCTHU C ITOJIHBIM
OTBCTOM C IIOMOIIBIO HpCHOI[aBaTCJ'IH).

HTOoroBeIii 3a4€T MO MPEAMETY BBICTABIISCTCS B CIIyYae IMOJYICHHS BEPHBIX PEIICHUH 3a71a9 BCEX
OCHOBHBIX THIIOB, BBIHECCHHBIX Ha 3au€T. 3au€THas 3ajjaya CUMUTACTCS PEIICHHOW, €Cli OHa
OIICHCHa Ha + (BEpHOE MOJIHOE PEIICHWE) WX +/- (B IEJIOM BEpHOE PEIICHUE, COIepIKaIlee
HEJIOCTaTKH, KOTOPBIC ObLTN YCTPAHECHBI B MPUCYTCTBHH MPETOIaBaTENs ). B OCTaNIBHBIX CITydasx
(pe3ynbpTaT MpPOBEpPKU — WIH -/+, a Takxke +/-, HO OmMOKK He OBUIM YCTpaHEHBI) 3aja4ya He
3aCUUTHIBACTCSA U CTYCHT IOJIYYaeT JAPYrol BApUAHT 3a7add TOTO KE THIIA.

OrneHouHble CcpencTBa Ul HMHBAJIUAOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSMHU
37I0POBBSI BRIOMPAIOTCS C YUYETOM MX MHIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEOCTABIISIETCS TOTIOJHUTEIFHOE BPEeMS JIJIS TIOATOTOBKM OTBETA Ha K3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLICHUBAHUS Pe3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— MPU HEOOXOIMMOCTH JJIsI O0OYUAIOIIMXCS C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTaTOB OOydYeHHMs] MO JAUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oneHMBaHUSI PE3yIbTaTOB OO0Y4YEHHsS WMHBAJIUAOB M JIUI[ C OIpPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS IO JUCHMILIMHE MpPEaycMaTpUBaeT MperocTaBlieHne HHopMaluu B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS 1 BOCIIPHUATHS UH(POpMAIIHH:

JI71st TUTI ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUnist 1 ¢ HapyIIEHUsIMU CITyXa!

— B TIeYaTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst man ¢ HapyIeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (hpopMe 3IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIE€HTA
oOydJaronuxcs.



S. Ilepevyenb y4eOHOH JUTEPATYpPbl, HH(POPMALMOHHBIX PECYPCOB H
TEXHOJIOT UM
5.1 OcHoBHas JiuTEepaTypa:

1. Hextsaps, M.H. OcHoBbl auckpeTHo# MaTemaTuku / M.U. JlexTspsb. - 2-e u3a., ucup. -
Mocksa : Hanimonanenbiit OTkpeiTeiii Y HuBepcuter « MIHTYUT», 2016. - 184 ¢. : rpad. -
(OcHOBBI HH(OPMALIMOHHBIX TEXHOJIOTUH). - bubmuorp. B kH. - ISBN 978-5-94774-714-0
; To ke [DneKkTpoHHbIN pecypc]. -

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

2. Cynomiaros, C.B. /luckpernas maremaruka : yaeOnuk / C.B. Cynomiaros,

E.B. OBunHHHKOBA. - 4-¢ u31. - HoBocuOupck : HI'TY, 2012. - 278 c. - (Y4ueOHukH
HI'TY). - ISBN 978-5-7782-1815-4 ; To e [ DneKTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=135675 (05.02.2018).

3. Komsuios, B.U. Kypc auckperHoit MareMaTuku [ DIeKTpOHHBIN pecypce] : yued. mocodue
— Onekrtpod. nan. — Cankrt-IletepOypr : Jlans, 2011. — 208 c¢. — Pexum gocryna:
https://e.lanbook.com/book/1798. — 3aru. ¢ skpana.

Jl11s OcBOEHHS AUCHMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JAHHSI B JICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«JIaub» n «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPATypa:
1. Kysuenos, O.Il. JluckperHnass maremaTuka ajisi MH)XEHepa [DIeKTpOHHBIN pecypc| : yueo.
nocodue — DnekTtpoH. naH. — Caunkrt-IletepOypr : Jlanb, 2009. — 400 c. — Pexum gocryna:
https://e.Janbook.com/book/220 .

2. I'myxoB, M.M. 3agauu u ynpakxHeHHUs 10 MATEMaTUYECKOMN JIOTHKE, TUCKPETHBIM (QYHKIUAM U
TEOPHH AITOPUTMOB [ DNEKTPOHHBIN pecypc] : yuebHoe nmocodue / M.M. I'myxos, O.A.
Koznurtun, B.A. Illanomxukos, A.b. IlInumkos. — Onekrpon. naH. — Cankr-IletepOypr : Jlans,
2008. — 112 ¢. — Pexum noctyna: https://e.lanbook.com/book/112

3 Koxyxos, C.®d. CoopHUK 33724 10 JUCKPETHOM MaTeMaTUKe [ DJIEKTPOHHBINA pecypc] : yueo.
nocobue / C.®. Koxyxos, [1.11. CoBepTkoB. — DinektpoH. naH. — CankTt-IlerepOypr : Jlans,
2017. — 324 ¢. — Pexxum noctyma: https://e.lanbook.com/book/93769 .

4. 'aBpmiios, I'.I1. 3anaun u ynpakHeHus 1o AUCKPETHOM MaTeMaTuke [ DIeKTPOHHBIN pecypc] :
yue6. mocobue / I'.I1. I'aBpunos, A.A. CanoxxeHko. — DIEeKTpoH. JaH. — Mocksa : ®u3martiur,
2009. — 416 c. — Pexxum goctyma: https://e.lanbook.com/book/2157.

5. Mansues, M.A. J/luckpeTHas maTemaTuka [ QNEeKTpOHHBIN pecypc] — DnekTpoH. jaH. — CaHKT-
[TetepOypr : Jlanb, 2011. — 304 c. — Pexum noctyna: https://e.lanbook.com/book/638.

5.3. Illepuoauyeckue U3IaHNUS:
1. Ba3sl gannbeix komnanuu «Mct Brro» http://dlib.eastview.com
2. DOnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3.

5.4. UntepHeT-pecypchl, B TOM 4HCJe COBpeMeHHbIe MNpodeccnoHAIbHbIE 0a3bl
JAAHHBIX U HH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO0-0u0InoTeYHbIe cucTeMbl (IBC):
1. OBC «IOPANT» https://urait.ru/


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

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» 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

S5.5.IlpodeccnonanbHbie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnains! uznarenscta Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubmmoreka (HOB) http://www.elibrary.ru/
[TotHOTEKCTOBBIC APXUBBI BEIYIIMX 3aNaIHBIX HAYYHBIX KYpHAIOB Ha Poccuiickoit
nﬂaT(bopMe Hay4HbIX )xypHaoB HOUKOH http://archive.neicon.ru

7. HamuonanmpHash 9JCKTpoHHas  OuOmmoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
nucceptanuii Poccuiickoit rocynapersennoit oubnuorexu (PI'B) https://rusneb.ru/
8. Ilpesmmentckas oubnmorexa uM. b.H. Enprinna https://www.prlib.ru/

9. DOnextponHas koiekuus Okcdopackoro Poccuiickoro ®ouaa
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. YuuBepcutetrckas uapopmanuonsas cucrema POCCUS http://uisrussia.msu.ru
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5.6. UndopMmanuoHHble CIPABOYHbIE CHCTEMBbI:
1. KoncynbranT [lntoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII 1O JIOKAIbHOM CceTH ¢
KOMITBIOTEPOB OUOINOTEKH )

5.7.ecypchbl cBOOOAHOIO A0CTYMA:

AMepHKaHCKas aTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

[TonHbIE TEKCTHI KaHAACKUX auccepTanui http://www.nlc-bne.ca/thesescanada/

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

MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
https //[www.minobrnauki.gov.ru/;

5. ®enepanbHblii nopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. HMudopmarnmonnas cuctema "EqunHoe okHO JocTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komneknus nudpoBbIX 00pazoBaTeabHbIX pecypcoB http://school-collection.edu.ru/ .
8. denepanbHBIN IIEeHTP HHPOPMAIIMOHHO-00pazoBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

9. IIpoext I'ocymapcTBEHHOro MHCTUTYTa pycckoro a3bplka UMeHH A.C. ITymkuHa
"OG6pa3oBanue Ha pycckoM' https://pushkininstitute.ru/;

10. CnpaBo4yHo-uH(popMamoHHbIN optan "Pycckuit s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTH4YEeCKHX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u 3HUMKIONENUH http://dic.academic.ru/;

13. OGpa3zoBarenpHbIi moptan "Yueba" http://www.ucheba.com/;

14. 3axonomnpoekt "OO6 obpazoBanuu B Poccuiickoii @eneparuu". Borpocs! 1 oTBeTsI http://xn--
273--84d1f.xn--plai/voprosy i otvety
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5.8.Co0cTBeHHbBIE 2JIEKTPOHHBIE 00pa30BaTe/bHbIC U HH(POPMaLMOHHBIE PeCypPChl
KyoI'Vy:

1. Cpena MOAYIBHOTO JUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOIUKalUi U KOHGEpeHIUH
http://mschool.kubsu.ru/

3. bubnuoteka nHGOpMaAITMOHHBIX PecypcoB Kadenapbl HHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
texHosorui http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB HokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DNeKTpOoHHBIC 00pa30BaTEIbHBIE PECYPCHI Kapeapbl THHOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckne YyKazaHusi JJIA OOYYAKIIMXCH IO OCBOCHHUIO

AUCHHUILIMHBI (MOIYJIs1)
1. JluckpeTHas MmaTeMaTuKa U MaTeMaTuuyeckas joruka. JlabopatopHsii Kype (IpeacTaBieH

B DJICKTPOHHOH 00pa30BaTeNbHOM cpe/ie yHUBepcuTeTa Ha tiardopme Moodle:

http://moodle.kubsu.ru/ ).
ITo kypcy nmpeaycMOTpeHO NMPOBEACHUE JEKIIMOHHBIX 3aHATHUM, HA KOTOPBIX JAETCS OCHOBHOMU
CI/ICTeMaTI/I?;I/IpOBaHHI)Iﬁ Marcpuall, J'Ia60paTOpHI)IX SaHHTI/II\/JI, Pa3sBUBAOIIUX HABBIKHM JIOT'HKO-
MaTEMAaTU4YCCKOI O, KOM6I/IHaT0pHOFO, OHTOJIOINYE€CKOI'0, THOCCOJIOTMYCCKOI'O MBIIIJICHUS,
MOJIEIUPOBAHUS KOTHUTUBHBIX LIEJIECH, ONEPALIUI U TPOLECCOB.
BaxnaenmmM sTamom KypCa ABJIACTCA CaMOCTOATCIIbHAA pa60Ta M0 H3YUYCHUIO JUCHUITJINHBI
(Momyssi) obecrieunBaroniero (POPMUPOBAHKUE YCTONYMBON MPUBBIYKH MTPABHIIEHOTO MBIILICHUS.
CamocrosTenpHas padoTa CTYZEHTOB KOHTPOJIHMPYETCs B (opMe MPEAYyCMOTPEHHBIX YUeOHBIM U
VMHAUBUAYaAJIbHBIM IUIAHOM, I'padUKOM NPOBEACHUS JIaOOPATOPHBIX 3aHATHUN, KOHTPOJIBHBIX U
CaMOCTOSITENIbHBIX paboT. 3 KOHTPOJIbHBIX. paboThl B 1 ceMecTpe 10 OCHOBHBIM pazjiesiaM Kypca
(oHTOIIEHUS,, KOMOWHATOPUKA, aiaredpa JOrMKH, 4 KOHTPOJIBHBIX pabOThl BO 2 ceMecTpe Io
OCHOBHBIM pazziesiaM Kypca (rpadbl, aBTOMaThl, peKypcUBHbIE QYHKLIUU, cucTeMsl [locTa).
B ocBoeHMM TUCHMIUIMHBI HHBAIMAMU U JIMLAMH C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBBS
0oJbIII0€ 3HAUEHHE UMEET UHMBHTyalbHas yueOHas paboTa (KOHCYIbTAllUN) — JOIOIHUTEIbHOE
pa3bsCHEHHE yueOHOro MaTepuaia.
WuauBHyanbHbIe KOHCYJIBTAIMU 110 IPEIMETY SBJISIOTCS BaXKHBIM JIOMOJHUTEIBHBIM (DakKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.
[To BceM wu3yyaeMbIM TeMaM CTYAEHTaM MpPEJOCTaBIAETCS pa3laTOYHBIA  MaTrepua,
oOecrieunBaroInii HHPOPMALMOHHYIO MOIIEPKKY TEOPETHUECKOTO M MPAKTUUYECKOro KypcoB. 1o
U3ydyaeMOl UCHHIUIMHE TIOATOTOBICHO O0030pHOE W3J0KECHHWE OCHOBHBIX  pa3feiioB,
MpeHa3HAaYEHHOE JIJI1 O3HAKOMIICHHS TIepe]] caaveil BeITyckHOro sk3amena I'IK.

B ocBoeHun AWCIMIUIMHBI MHBATUIAMU M JUIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTaIllUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHple KOHCYJIBTAIIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTOpoM,
CMOCOOCTBYIOIIUM WHIWBHIYyAIH3AIUA OOYICHHUS M YCTAaHOBJIICHUIO BOCITUTATEIHHOTO KOHTAKTA
MEXIy TIpernojaBaTelieM W OOYyJaroIIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 37I0POBBSI.

7. MatepuaJbHO-TEXHHYECKOe o0ecnevyeHue Mo JUCHUIIMHE (MOAYJII0)
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I[To BceM BumaM y4eOHOW JEATEIBHOCTH B paMKaxX JIUCHUIUIMHBI HCIOJIB3YIOTCS

ayJIUTOpuH, KaOMHEThl U J1TaOOPaTOPHH, OCHAIEHHBbIE HEOOXOIMMBIM CHEIHATU3UPOBAHHBIM U

71a00paTOPHBIM 000PYTIOBAHUEM.

HanmenoBanue yueOHOM ayIUTOPHH, €€ OCHAILIEHHOCTh

Ne Buj pador
000pyIOBaHNEM U TEXHHYECKUMU CPEJICTBAMH O0yUCHUS
1. JlexumonHble 3aHATUS | Ayautopus, YKOMILJIEKTOBaHHAas CHelHalM3UpOBaHHON
MeOeNIbI0 U TEXHUYECKUMH CPEJICTBAMU 00 yUCHHSI
2. JlaboparopHsble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAas CHeIHaIM3UPOBAaHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOMIIBIOTEPaMHU, TPOEKTOPOM, POTPAMMHBIM 00eCIeUeHUEM
3. [TpakTHdeckue 3aHATHS | AyauTOpHS, YKOMILJICKTOBaHHAS CHEeIHATM3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
4. ['pymioBsie Aynuropus, YKOMILUIEKTOBaHHAs CHEIHATM3HPOBAHHON
(MHIUBUYyaTbHbBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOy4yeHwus,
KOHCYJIbTAIAH KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00eCIICUCHHEM
5. Texkymuid  KOHTpPOJb, | Ayautopus, YKOMILJIEKTOBaHHAs CHeIHaTu3UpPOBAaHHON
IPOMEKYTOUHAS MeOCNbI0 W TEXHUYECKHMMH  CpPEACTBAMH  OOydYeHWUs,
aTTecTanus KOMIIBIOTEPAMH, POrpaMMHBIM 00eCIIeYeHHEM
6. CamocTosaTenbHas Kabuner st camMocTOSTENbHON  paboOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «VHTEpHET»,IPOTPAaMMOI SKPAHHOTO YBEIHYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENILHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Kontkpernszauus aynuropuil u ux ocHauienue onpenensercs OIIOIL




