MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA MATEMATUKHU U MOJIEJIMPOBAHM A

PaGouas nporpamma AUCHUIUIMHBI (MOYJIS)
JUCKPETHAS MATEMATHUKA

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIH)
15.03.04 ABToMaTu3anys TEXHOJIOITMUECKUX MPOLIECCOB U MPOU3BOACTB. ABTOMAaTH3aLU
TEXHOJIOTMYECKHUX MPOIIECCOB U MPOU3BOICTB

['on Habopa na OIIOII
2023

dopma 00yueHHst
OYHast

Brnamusoctok 2023



PabGouass mporpamma maucturuinHbel (Moaynsi) «JluckperHas maTeMaTHKa) COCTAaBJICHA B
cootBeTcTBUU ¢ TpeboBanusamMu GI'OC BO no nanpasnennto noaroroBku 15.03.04 Apromaruzanus
TEXHOJOTHYECKHX IPOIECCOB W MPOHM3BOJACTB (yTB. TpukazoM MwuHoOpHaykum Poccum ot
09.08.2021.  No730) w IlopsimkomM oOpraHu3alid  HM  OCYIIECTBICHHUS 0Opa30BaTEIbHOM
JeATETLHOCTH 1O 00pa3oBaTelbHBIM IpOTrpaMMaM BBICIIETO OOpa3oBaHHMsl — MporpaMMam

OakanaBpuaTa, TporpaMMaM CHEIHAJIWTETa, NpPOrpaMMaM MarucTparypsl (YTB. TPUKa30M
MunoOpnayku Poccun ot 06.04.2021 r. N245).

CocraBurenb(un):

I'pecvro A.A., kanoudam sKkoHOMUYECKUX HAYK, doyenm, Kagedpa mamemamuxu u
mooenuposanust, Aleksandr.Gresko@yvvsu.ru

Knouxosa O.HU., kanouoam ¢husuxo-wamemamuyeckux Hayx, ooyeum, Kageopa
mamemamuku u mooeauposanusi, Klochkova. O@vvsu.ru

Conooyxun K.C., dokmop s3xoHomuueckux Hayx, npogheccop, Kageopa mamemamuxu u

moodenuposanus, Konstantin.Solodukhin@yvvsu.ru

YTBepkeHa Ha 3acefaHuu Kadeapbl MaTeMaTHKH M MojenupoBanHus ot 18.05.2023

poTokoia Ne 7

COI''TACOBAHO:
RaBeayromuii kadeapoii (pa3paboTanka AOKYMEHT NOANNCAH
Aytom (benpoii (pasp ) 3JIEKTPOHHOM NOAMUCHIO
Masennc JI.C. Ceprugukar 1575656200
[Homep Tpan3akuuu 0000000000BB23D7
Biagenerr Masemnuc JI.C.




1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Ilenpto OCBOEGHMSA AUCUMIUIMHBI JIUCKpeTHass MaTeMmaThka SIBJISETCS O3HAKOMJICHHE
CTYICHTOB C TaKUMHU KJIACCUYECKUMHU paslelaMHu JUCKPETHOM MaTeMaTHKH Kak anredpa
BBICKA3bIBaHUI (M HEKOTOPBIE €€ MPUIIOKEHMS), TUCKPETHBINM aHaJIN3, TEOpUs MHOXECTB, TEOPHUS
MPEIMKATOB, KOMOMHATOpHUKA, TEOpUsS HEOPUEHTHUPOBAHHBIX M OPHEHTHPOBAHHBIX TIpadoB,
KOTOpBIE SIBISIIOTCS OCHOBOW MHOIMX JPYIMX AWCLHUIUIMH MaTEMAaTHYECKOTO, TEXHMUYECKOIO H
HKOHOMMYECKOTr0 IIUKIIOB. M3yyas pa3aesnbl JaHHON AMCLUUILINHBI, CTYAECHTHI, IO CYTH, 3HAKOMATCS
C COBpEMEHHBIM MaTEMaTHUYECKUM SI3BIKOM, SIBJISIFOIIMMCSI, KaK H3BECTHO, SI3bIKOM JIF000I1 HAyKH.

3aa4i OCBOEHMSI TUCLUIUIMHBIL:

M3y4YEHHE METOJIOB IUCKPETHOW MaTEeMaTHKU JJIsl peLIEeHUs MPUKIAAHbIX 3a/1a4;
(bopMHpOBaHNE HABBIKOB MOJIEIMPOBAHUS PEAbHBIX 00BEKTOB U MIPOLIECCOB C
MCIIOJIb30BaHUEM MAaTEMaTHUUYECKOT0 anmnapaTa IUCKPETHOW MaTEMaTHKUY;

® pa3BUTHE JIOTMYECKOTO M AITOPUTMUYECKOTO MBIIIJIEHUS CTYACHTOB, OBBIIIEHUE YPOBHS UX
MaTeMaTHYECKOH KyJIbTYpHI.

[InanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
yMeHHS, HaBbIKK. [lepedeHb IUTAHUPYEMBIX PE3YJIBTaTOB OOyUYCHHUS MO JUCHHUIUIHHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTENbHOM IMPOrpaMMmBl,
npejacTaBieH B Tabmute 1.

Tabnuua 1 — Komnerenuu, gopmMupyeMble B pe3yibTaTe U3yUeHUs AUCHUILTUHBI (MOJTYJIs)

Konu PesynbraThl 00y4eHUs IO JUCIUTUINHE
Hassanue OITOIT Konn (bopMyTpoBKa
BO, (opMyIHpOBKa WHAUKaTOpa Kon
COKpaIICHHOE KOMIIETCHIUH AOCTIKCHUA pe3yib DopMyIHpOBKa pe3yiIbTaTa
KOMITCTCHIIUU
TaTa
15.03.04
«ABTOMaTH3AIUS

TEXHOJIOTNYECKUX
mpoueccoB U
IIPOU3BOACTBY
(B-AT)

2 MecTto qucuunanubl (MoayJsi) B ctpykrype OITOII

JuctumnuHa «JlucKkpeTHass MaTeMaTHKay OTHOCHUTCS K 0a30BOM yactu Oiioka 1 AMCIMITINH
ydyeOHoro 1wiaHa HampaBieHus «llpuknagnas wHbOpmaTuka». M3ydeHue AUCIUTUIMHBI
«JluckpeTHas MaTemaTHKa» He o00s3aTenbHO TpeOyeT NPeaBAPUTEIBLHOTO WU3YYEHHUS JPYTUX
JUCHMIUIMH. B TO ke BpeMs AaHHasg AUCUMIUIMHA SIBJISIETCS OCHOBOM MHOTHX JIPYTHX JHCUUILIMH
TEXHUYECKOT0, SKOHOMUYECKOTO U JaXKe T'YMaHUTAPHOTO IIUKJIOB U MPAKTUYECKH BCEX TUCIUIUINH
MaTeMaTHUYEeCKOro ITUKJIa

3. O0beM AUCHUNIMHBI (MOIYJISA)

O0veM juCHMIIMHBL (MOXYNsA) B 3a4ETHBIX €IMHHMIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJIeMUYECKUX YacoB, BBIICICHHBIX HA KOHTAKTHYIO paboTy ¢ oOydarommmucs (IO BHIAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENbHYIO paboTy, PUBEIEH B Tabaue 2.

Tabnuna 2 — O61mas TpyI0eMKOCTh AUCIUTIITNHBI

T - .
pyro O0BbeM KOHTAKTHOHM paboThI (dac) ‘ ‘
€MKOCTb

Cemectp




Hasparme OTIOI | Popma | Yacts (020) Bueayu- cpC Dopma
BO obyue- VII WM KypC AynuropHas TopHas arTec-
HUS (BDO, (3.E) Beero Taluu
0300) nex. | mpak. | ma6. | ITA | KCP
15.03.04
ABTOMaTH3aus
TEXHOJIOTUYECKUX 00O b1.b 2 4 73 18 36 18 1 0 71 13
HPOLIECCOB U
MIPOHM3BOJICTB
15.03.04
ABTOMAaTH3aIus
TEXHOJIOTUYECKUX 00 B1.b 3 4 55 18 0 36 1 0 89 D
MPOLIECCOB U
MIPOM3BOJICTB

4 CTpyKTYypa U cojiepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 CrpykTrypa gucuuniauasl (moayJs) xisga OPO

TemaTHueckuil miaH, OTpaXKaroIUK coAepKaHUe TUCHUILUINHBI (IEpEUEHb Pa3AeiioB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHbel (MOAYAs), BUABI yU4eOHOW AEATEIBHOCTH M (HOPMBI
Tekymero koutpos st OO

Kon pe- Kon-Bo yacoB, 0OTBeeHHOE HA
dopma
Ne HazBanue Temsl 3yJbTara
Jlex | IIpakr | Jla6 CPC TEKYLIEro KOHTPOJIS
00y4eHus
1 cemecTp
Meron
1 | maremarnueckoit PA1, 1 2 0 5 MO/ArOTOBKA K MPAKTUYECKUM 3aHATHUM,
P2, PA3 BeInoaHeHue NJ13
WHTYKIHH
5 Bynesr pyHknmm u P/1, 2 6 2 3 rpynnoBoe npakTuueckoe 3aganue Nel,
JIoruKa BelckaspiBanuit | PJ12, PJ13 cobecenioBaHNe, KOHTpOJIbHas paboTta Ne 1.
Hopmanbhbie u
IPYHIIOBOE IpaKTHUecKoe 3aganue Nel,
COBEpLICHHBIC P/1,
3 2 4 2 7 cobecenoBanue, MOATOTOBKA K
HOpMaJIbHBIE (POPMEI P2, PA3 N
. KOHTpOJBHOH paboTe Ne 2.
OyJeBbIX (QyHKIHH
4 [TonuHOMBI P/I1, 2 2 2 3 rpyNIoBoe MpakTHueckoe 3ananue Ne2,
JKerankuna P12, P/13 cobeceoBaHUE
Bsenenue B Teoputo PA1, rpyNIoBoe mpakTHyeckoe 3aganue Ne3,
5 2 2 2 3
MHOXECTB P12, P13 cobece/IoBaHKe
BeCKOHCUHBIC PIIL Tect koMnbIOTEpHEIX python mporpamm
6 MHOKECTEE PII2, PJ3 2 4 2 6 1abopaTOpHBIX PabOT, TECT B CHCTEME
) i Moodle
OtobpakeHus,
7 | ornomerms, PA1, 5 4 5 3 IPYIIOBOE NpaKTH4yecKoe 3ananue Ne4,
P12, P13 cobeceoBaHUE
IIPEUKATHL.
Tect koMnbIOTEpHEIX python mporpamm
PJ,
8 | Kombunaropuka 2 4 2 6 11ab0paTOpHBIX PadOT, TECT B CHCTEME
PA2, P13
Moodle
Dopmya BKOUCH PIII Tect koMnbIOTEpHEIX python nporpamm
9 N 2 4 2 7 11a00paTOPHBIX PaboT, TECT B CHCTEME
W UCKITFOUCHHI P12, P13
Moodle
KOHTpOJsbHas pabota Ne 6, Tect
DJIeMEHTbI TCOpPUU PA1, KOMIIBIOTEPHBIX python mporpamm
10 1 4 2 8
AITOPUTMOB. P12, P13 11ab0paTOPHBIX PaOOT, TECT B CUCTEME
Moodle
2 ceMecTp
Tect koMnbroTEpHBIX python mporpamm
11abopaTOPHBIX paboT, TECT B CHCTEME
1 E;t?iﬂzqr}zl(ba " P ZLPZI[II’:Z[S 2 0 4 8 OTKpPBITOr0 00pa30BaHUs
ABLIP ’ openedu.ru/course/mipt/GRAPHTH/?
session=spring 2022
Teopus Tect xoMIbIOTEpHBIX python mporpamm
PJ,
2 | HeopueHTHMpOBaHHBIX 2 0 4 8 11ab0paTOPHBIX PAOOT, TECT B CUCTEME
P2, P13
rpadoB OTKPBITOTO 00pa3oBaHus openedu.ru




Tect koMnbroTEpHBIX python mporpamm

11ab0paTOPHBIX paboT, TECT B CHCTEME

OKBUBaJICHTHBIE P/1, OTKpBITOI 00pa3oBaTeNbHOI IaThOpMBI

onpeznenenus nepesbes | P/12, P/I3 openedu:

https://openedu.ru/course/mipt/ GRAPHTH/?

session=spring 2022

TecT koMnbIOTEpHEIX python mporpamm

11ab0paTOPHEIX PaboT, TECT B CHCTEME

PAL,

PII2, P13 2 0 4 8 OTKPBITOTO 06pa3OBagnﬂ
openedu.ru/course/mipt/GRAPHTH/?

session=spring 2022

Tect koMnbIOTEpHEIX python mporpamm

1ab0paTOPHBIX PaboT, TECT B CHCTEME

PA1,

P2, PII3 2 0 4 10 OTKPBITOTO o6pa3OBagnﬂ
openedu.ru/course/mipt/GRAPHTH/?

session=spring 2022

Tect koMnbIOTEpHEIX python mporpamm

dopmyna i ducia
4 | yHHIUKINIECKUX

rpagos.

[InanapHocTh U
5 | xputepuit
Kyparosckoro

[apocoueranmus. 1abopaToOpHBIX PabOT, TECT B CHCTEME
PJI1,
6 | Teopema Xomna u PI2. P13 2 0 4 20 OTKPBITOrO 00pa30BaHU
Kenura. ’ openedu.ru/course/mipt/GRAPHTH/?
session=spring 2022
Tect KOMIBIOTEPHBIX python nmporpamm
11ab0paToOpHBIX PabOT, TECT B CHCTEME
7 DKcTpeMalibHas PA1, 5 0 4 8 OTKpBITOI 00pa3oBaTeNnbHOIl MIaThOpPMBI
Teopus rpados. P2, P13 openedu:
https://openedu.ru/course/mipt/ GRAPHTH/?
session=spring 2022
3 OpueHTHPOBaHHBIE PA1, 5 0 4 13 Tect xoMIbrOTEpHBIX python mporpamm
rpadbl. P12, P13 71a00paTOPHBIX PadoOT.
P/1, Tect koMnbIOTEpHEIX python mporpamm
9 | Moroxu B cemix. P12, PA3 2 0 4 6 J1a00paTOPHBIX ;l))a60T.py PoP
Hroro no Taéanue 36 36 54 140

4.2 CoaeprxaHue pa3iesioB U TeM IMCHUILVIMHBI (Moayas) A ODO

1 cemectp

Tema 1 Memoo mamemamuueckoi UHOYKYUU.

Conepxanue tembl: Cranpaptaeii MMMU. Boszepatnbeiiik MMU. HepasenctBo Komu-
bynskosckoro. HepaBenctBo Koiu.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: CTaHJapTHAs.

Buasl camMoCTOATENbHONW MOArOTOBKM CTYAEHTOB IO TEME: MHIUBUAYAJIbHOE JOMAlllHee
3aJlaHueE.

Tema 2 byneguvl pynxkyuu u 102uKa 6b1CKA3bIBAHUIL.

Copnepxanue Tembl: byneBbl (GyHKINMU U JIOTMKA BbICKa3bIBaHUH. Jlormueckue omeparuu u
OCHOBHBIE JIOrn4yeckue ToxkaecTBa. lloHsThe BbIcKaszbiBaHMA. byneBbl ¢yHkuun. OCHOBHBIE
Joruyeckue onepanuu. TaOGmuiel HCTHMHHOCTU. PaBHOCHIBHBIE (paBHBIC) BbBICKA3bIBAHUS.
OcHOBHBIE JIOTHYECKHE TOXKIECTBA (3aKOHBI). JlOKa3aTenbCcTBa TOXKAECTB.

@®opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa30BaTElIbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs!, METO] KOOTIEPATUBHOTO O0YUEHUSI.

Bunel camocTosTeNbHON MOJATOTOBKM CTYAEHTOB MO TeMe: TecT B moodle, moaroroBka k
NpaKkTU4ecKoil pabdore.

Tema 3 HopmanwHule u cogepuieHHble HOpMabHble hopMbl OY1eablx QYHKYUI.

Copepxanne TeMbl: DnemeHTapHble KoHBbIOHKIMSA (DK) u nusbronkius (3/]). Onpenenenue
JH® u KH®. Teopemst o JH® u KH®. Ilonubie snemeHtapHble koHbIOHKIUS (IIOK) u
nuzbroHkus (I131). Onpenenernne CAH® u CKH®. Teopemsr o CJIH® u CKHO.

@opMBI M METOABI TPOBEACHHS 3aHSATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHJapTHAas.



Bunbl camocToSTeTbHOM MOATOTOBKH CTYACHTOB MO TeMe: TecT B moodle, moaroToBka k
MIPaKTHYECKOH pabore.

Tema 4 Ionunomer JKezankuna.

Conepxxanne Tembl: Croxkenwe no moxaymo 2. OmpeneneHue mMHorouseHa JKerankuHa.
Teopema o nonunome XKerankuna. [IpuBenenue k Muorouneny Kerajakuna.

®opMbl U METOIBI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble 0Opa30BaTeIbHbIC
TEXHOJIOTHH: CTaHapTHAs, METO KOOTIEPAaTUBHOTO O0YUYCHHUSI.

Buasl camocTosiTeIbHOM MOATOTOBKM CTYJEHTOB IO TE€ME: MOJArOTOBKA K MPAKTUYECKUM U
nmabopaTOPHBIM 3aHATHAM, BeioHeHne U/13, TectupoBanue B cucreme Moodle.

Tema 5 BeeoeHnue 6 meoputo MHOMCECMS.

Conepxxanrie TeMbl: [lonsitue wmHOXecTBa. OCHOBHBIE OINPENEICHHS, TEPMUHOJIOTHS.
OcCHOBHBIE TEOPETHKO-MHOKECTBeHHBIE onepanuu. Kpyru Diinepa (auarpamMbl Benna). OcHOBHBIE
TEOPETHKO-MHOKECTBEHHBIC TOXKACCTBA. byneaH (cTeneHs) MHOXKECTBA. JleKapTOBBI TPOU3BEICHUSI.
JlexapToBa CTEMNeHb.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHAapTHAs, METO/ KOOTIEPATUBHOTO O0YUYCHUSI.

Bunel camocTosITENsHOM MOATOTOBKU CTYACHTOB MO T€ME: MOATOTOBKA K MPAKTUYECKUM U
nabopaTopHBIM 3aHATHSAM, BIoHeHUEe M]3, TectupoBanue B cucreme Moodle.

Tema 6 beckoneunvle MHOMCECMBA.

Conepxkannie Tembl: beckoHeunble MHOXecTBAa. (CueTHble MHOXKecTBa. HecueTHbie
MHOKecTBa. Jloka3aTeNnbCTBO CYIIECTBOBAHHS MHOXKECTB, MOIIHOCTh KOTOPBIX OOJIBINIE 33JaHHOM.
Teopema KanTtopa-bepureiina..

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe O0Opa30BaTEIbHBIC
TEXHOJOTHH: CTaHJapTHAs, METOJ KOONIEPATUBHOTO O0yUYEHUSI.

Buasl camocTosiTeIbHOM MOATOTOBKM CTYJEHTOB IO TE€ME: MOJArOTOBKA K MPAKTUYECKUM U
1abopaTOPHBIM 3aHATHAM, BeinoiHeHne U/13, tectupoBanue B cucreme Moodle.

Tema 7 Omobpasicenus, omHouleHus:, NPeOUKamol.

Copnepxanne Ttemsl: [Ipenukartel. Ilomstue n-mectHoro npenukara. (OCHOBHBIE
ompenenenusi, TepMuHoorus. O6parueie npeaukarsl. Cyneprno3unusi OTHOIIEHUH. OTHOIIEHHE
sKkBUBaJIeHTHOCTU. OTHOLIEHHE nopsiika. YacTuyHO ynopsaodeHHble MHOKecTBa (HYM). Jluneiino
ynopsiioueHHble MHOecTBa (JIYM). Jlekcukorpaduueckuii mopsaox.

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsAEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: CTaHAAPTHAs!, METO]l KOOIIEPAaTUBHOTO 00y4EHUSI.

Buasl caMoCTOATENBHON MOATOTOBKU CTYAEHTOB II0 TE€ME: IOArOTOBKA K IMPAKTUYECKUM U
nabopaToOpHBIM 3aHATHSAM, BeIToHeHUEe M]3, TectupoBanue B cucreme Moodle.

Tema 8 Kombunamopuxa.

CopnepxaHue TeMbl: DJIeMEHTbl KOMOMHATOpUKH. OCHOBHBIE MPUHIUIB KOMOWHATOPUKH.
[TepecTanoBku, pa3MenieHus, coyetanus. CBoiictBa couetanuil. IlepecTaHOBKH C MOBTOPEHUSMH,
pa3MelIeHNsl ¢ TOBTOPEHUSIMH, COUETaHus C MoBTopeHussMu. bunom HeloToHa, cnenctaus.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, IPUMEHsEeMble 00pa30BaTENIbHbIC
TEXHOJIOTUH: CTaHaPTHAs, METOJl KOOIIEpAaTUBHOTO O0Yy4EHUSI.

Bunpl camocTosITENbHOM MOATOTOBKU CTYIEHTOB IO T€ME: MOATOTOBKA K MPAKTUUYECKUM U
n1a0opaTOpHBIM 3aHATUAM, BbinonHenue MJ13, rectupoBanue B cucteme Moodle.

Tema 9 @opmyna exnroueHUll U UCKIIOYEHU.

Conepxanne Ttembl: dopmyna BKIOUEHHMH M HCKIodeHHH. Dopmyna BKIIOYEHUH U
UCKIIIOUECHHM 17151 ABYX MHOXecTB. becniopsiaku. Yucna CtupiauHra BTOpOro poja.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC



TEXHOJIOTHH: CTaHJapTHAs, METOJ KOONIEPATUBHOTO O0yUYEHUSI.
Bunapl caMOCTOSTENHHOM TOATOTOBKH CTYIACHTOB IO TEME: MOJATOTOBKA K JIa0OpaTOPHBIM
3aHATUAM, BeinoaHenue UJ13, TectupoBanue B cucteme Moodle.

Tema 10 Snemenmvr meopuu ancopummos.

Conepxanne Tembl: Bbrunciaumele (yHKIMH ¥ anropuTMbl. [IOHATHS NPUMHUTHUBHO-
PEKYpCUBHON U 4acCTUYHO-peKypcuBHOM (yHKuui. Mammnaa Teiopunra. HopmanbHblil anroputm
MapxoBa. Anroputmel Konmoroposa, JIssmyHoBa. AropuTMiUuecKk Hepa3zpeluMble PoOIeMBbl.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOTO O0yUYEHUSI.

Bunbl caMOCTOSTENbHOW MOATOTOBKH CTYAEHTOB IO TEME: MOATOTOBKA K MPAKTHUECKUM U
nabopaTopHBIM 3aHATHAM, BIoHeHUEe M]3, TectupoBanue B cucreme Moodle.

2 cemecTp

Tema 1 Ionamue epagha u uowvi epagos.

Conepxanne Tembl: Krnaccuoukanus rpada mno crpykrype. MapupyTsl B rpadax.
Ces3Hocth B rpadax. Omnepaumm Hax Tpadamu. Pasnuunble mnpumeHeHus rpagoB: OT
Kenurcoepckux moctoB 10 MutepHera CBs3HOCTH rpada, moarpadsl U CTENEHb BEPILINHEL.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs!, METO] KOOTIEPATHBHOTO OOY4EHHUSI.

Buasl caMOCTOATENIbHONW MOATOTOBKHM CTYAEHTOB 110 TEME: MOJrOTOBKA K MPAKTUYECKUM U
n1a00paTOpHBIM 3aHATUAM, BbioHeHue M/13, TectupoBanue B cucreme openedu.

Tema 2 Teopus HeopueHMUpPOBAHHBIX 2pAPO8.

Copnepxanme Tembl: CBSI3HOCTh HeorpadoB. MUHUMaNbHBIE MapLIPYTHl B CBSI3HOM rpade.
AnroputMmel noucka. Anroputm Jlelikctpsl. AnroputM bemnmana -@opra. .

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs!, METO] KOOTIEPATHBHOTO OOY4EHHUSI.

Buasl caMOCTOATENbHONW MOATOTOBKHM CTYAEHTOB 110 TEME: MOJrOTOBKA K MPAKTUYECKUM U
7a00paTOpHBIM 3aHATUSAM, BbIMonHeHHe WJI3, TecTUpoBaHME B CHUCTEME B CHCTEME OTKPBITOTO
oOpazoBanus openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 3 Dxsusanenmmuvlie onpedeneHus 0epesbes.

Conepxxanne Tembl: JlepeBns. [lonstue nepesa, nmeca. CoiicTBa nepeBbeB. llepeuncnenue
nepeBbeB: koa [prodepa u hopmymna Kanu. AnropuTMbsl HOCTpOEHHUSI OCTOBHOTO JiepeBa rpada. .

@opMbl U METOIBl TMPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsEMble 00pa30BaTEIbHbIC
TEXHOJOTHH: CTaHJapTHAas, METOJ KOONIEPAaTUBHOTO O0yUYEHUSI.

Buasl camocTosTeIbHOM MOATOTOBKM CTYJAEHTOB IO TE€ME: MOJArOTOBKA K MPAKTUYECKUM U
nab0OpaTOpHBIM  3aHATHSAM, BbIMOMHeHWEe MJI3, TecTupoBaHWe B  CHUCTEME  OTKPBITON
o0pazoBaTenbHON 1aTGOPMBI openedu: https://openedu.ru/course/mipt/GRAPHTH/?
session=spring_2022.

Tema 4 @opmyna ona yucia yHUYUKIUYECKUX 2pagdos.

Copnepxxanne tembl: QopMyna Ans Yuciia YHUIUKIAYECKHX TpadoB. DnepoBbl MUKIBI U
KpUTEPUI 3i1epOBOCTH. [ 'aMmiibTOHOBEI ITUKIIbL. Kputepuil Jlupaka u kputepui XBaTania .

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs, METO]] KOOTIEPATHBHOTO OOYYEHHUSI.

Bupl caMOCTOATENIbHON MOATOTOBKH CTYAEHTOB 10 TEME: MOJIrOTOBKA K MPAaKTUYECKUM U
71a00paTOpPHBIM 3aHATHUAM, BbinosHeHHe M/I3, TecTupoBaHue B CHCTEME OTKPHITOrO 0Opa3oBaHUs
openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 5 Ilnanaprocmo u kpumepui Kypamosckozo.
Conepxkaname TeMmbl: I[lmockwmit rpad. Ilmamapnwni rtpad.Teopema @apu. Martpuia



UHIMIEHTHOCTU.Matpuna cMmexHoctn IlpaBunbHast packpacka rpada. Dopmyna Diinepa.
XpoMaTHYECKOE YHCIIO IIaHAPHOT o Tpada. .

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs!, METO] KOOTIEPATHBHOTO OOY4EHHUSI.

Buael caMOCTOATEIPHON MOATOTOBKHM CTYIEHTOB IO T€ME: MOATOTOBKA K IMPAKTUYECKUM H
71a00paTOPHBIM 3aHATHUAM, BbinosiHeHHe M/I3, TecTupoBaHHe B CHCTEME OTKPHITOro 0Opa3oBaHUs
openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 6 Ilapocouemanus. Teopema Xonna u Kenuea.

Conepxanuie TeMbl: [IBynonbHbli Tpad. Teopema Kénura (kputepuii ABY10JIBHOCTH rpada).
Benrepckuit anroputm Teopust Pamces. 3HakoMCTBa cpeau MIECTH YEIOBEK .

@opMBl MU METOABI NPOBEACHMS 3aHATUI 1O TeMe, NPUMEHsAEMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOONIEPAaTUBHOTO O0yUYEHUSI.

Bunpl camocToSITENPHOM MOATOTOBKU CTYIEHTOB IO T€ME: MOATOTOBKA K MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHAM, BbimosnHeHHe M/[3, TecTupoBaHWe B CHCTEME OTKPHITOTO 0Opa3oBaHUs
openedu.ru/course/mipt/ GRAPHTH/?session=spring 2022.

Tema 7 dxcmpemanvuas meopus epagos.

Conepxxanue TeMbl: Teopema Typana. Ananor Teopembl Typana is rpad)oB Ha IIIOCKOCTH.
Teopema o cripoce U MpeIoKEHNH.

@®opMbI ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMme, NpPUMEHSIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTAaHIAPTHAs, METO]l KOOTICPATHBHOTO O0YYCHHUSI.

Buasl caMOCTOSTENBHOM MOATOTOBKH CTYJACHTOB IO TEME: MOATOTOBKA K MPAKTUYCCKUM U
7a00paTOpPHBIM  3aHATUSIM,  BbimonHeHue W13, TecTMpoBaHWE B CHCTEME OTKPBITOU
o0Opa3oBaTeNbHOMI wiatopmbl openedu: https://openedu.ru/course/mipt/GRAPHTH/?
session=spring_2022.

Tema 8 Opuenmupogantvie epagol.

Conepxanne TeMbl: OpueHTHpoBaHHbBIE Tpadbl. OCHOBHBIC TIOHIATHS W ONpeneaeHus. THrmb
oprpagoB. MarpuuHsle mpeiacTaBieHust oprpagos. HaxokneHue CUIbHBIX KOMIOHEHT. basbl u
aHTHOa3bl. He3aBrcuMble MHOKECTBA BEPIIMH B oprpadax. JJoMUHUpYIOMIEe MHOXKECTBA BEPIIUH B
oprpadax.IlocnenoBaresbHOCTh COIIACOBAHHBIX METOK. AJITOPUTM TOIOJIOTUYECKOH COPTUPOBKH.
Marpuna poctmwxumoctu oprpada. Harpyxkennsiii rpad. Onpenenenue KpaTyaimx MapuipyToB.
Anroputm ®noiaa—Y opuienia. OpueHTUPOBaHHbBIN Tpad Kak MOJETb KOMIBIOTEPHOM CETH.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTAaHIAPTHAs!, METO] KOOTIEPATHBHOTO OOY4EHHUSI.

Buael caMOCTOATEIPHON MOATOTOBKHU CTYIEHTOB IO T€ME: MOATOTOBKA K IMPAKTUYECKUM H
7a00paTOpPHBIM 3aHATHUAM, BbIMonHeHue WMJI3, nekimuu B cucTeMe OTKPBITOrO 00pa3oBaHus
openedu.ru/course/mipt/GRAPHTH/?session=spring_2022.

Tema 9 Ilomoxu 6 cemsix.

Conepxkanne tembl: OmnpeneneHue nmoroka. JleMma o motoke. Teopema 0 MakCHMaJIbHOM
notoke. CaeactBus. CeTu ¢ HECKOJIBKMMU UCTOYHUKAMU U cTokaMu. TeopeMa o nupkysauuu HO.

@opMbl U METOIBI MPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsEMble 00pa30BaTeIbHbIC
TEXHOJIOTHH: CTaHapTHAs, METOJ KOOTIEPAaTUBHOTO OO0YUYCHUSI.

Buasl camocTosiTeIbHOM MOATOTOBKM CTYJAEHTOB IO TE€ME: MOJArOTOBKA K MPAKTUYECKUM U
1ab0opaTOPHEBIM 3aHATHAM, BhITTONIHEHUE M]3, TecTupoBanue B cucTeMe OTKphITOoro opendu.ru.

5 Metoanueckue yKazaHus J1Jis1 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Moay.Jis1)



5.1 Meroanyeckue peKOMeHAAUUM O0YYAIOIIUMCS MO M3YYEHHMI0 JAUCHUIUVIMHBI M 10
o0ecrnev4eHnIo CaMOCTOSITe/IbHOI padoThI

Teopernueckuid maTepuag HM3y4aeMbIX pPa3/iesIOB AUCKPETHOW MAaTEMaTHUKH H3JIOKEH B
y4eOHUKaxX CIHCKa OCHOBHOM JIMTEPATYPBHI.

Tema “Teopust rpadoB" MOryr OBITh H3Y4YEHBI C HCIOJB30BAaHHEM OTKPBITOM
o0Opa3oBaTesbHOI 1aTHOPMBI openedu: https://openedu.ru/course/mipt/GRAPHTH/?
session=spring_2022

5.2 OcoOGenHocTn opraHu3anuu oO0y4eHUsl JJs JHUL C OrPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOMMMOCTH OOYYAIONIMMCS U3 YHCIA JIUII C OTPAaHHYECHHBIMHI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJIHUOB (T10 3asBJICHUIO 00YYarOIIErocs) MpeoCTaBIsIeTCs yueOHast HHPOPMaIHs B TOCTYITHBIX
¢dopmax ¢ yueToM UX UHIAUBUAYAIBHBIX MCUXO()U3NIECKHX OCOOCHHOCTEH:

- JUIS JIUL ¢ HApYIIEHUSIMU 3pEHUsS: B ITeYaTHOM (popMe YBEIHMYEHHBIM pUdTOM; B popme
3IIEKTPOHHOIO JIOKYMEHTA; WHJUBUTyJIbHbIE KOHCYJIbTall! c MIPUBJICYCHUEM
TU(IIOCYPIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTALUU U JP.

- Ui JIML ¢ HApYIIEHUSIMU clTyXa: B Ie4aTHON (opme; B hopMe 3JeKTPOHHOTO JOKYMEHTA;
WHJUBU]lyallbHbIE KOHCYIBTALMU C IPUBJICUYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 33/I1aHUS,
KOHCYJIbTAIlH U Jp.

- 7Isl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTENBHOTO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUyJIbHBIC 33a/1aHUsI, KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIA MPOBEAEeHHs TEKYIIero KOHTPOJIS U NMPOMEKYTOYHOM
arrecTauMy 00y4aroIMXCs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ tpeboBanumsiMu PI'OC BO mns arrecranum  oOydarommxcs Ha
COOTBETCTBUE MX IEPCOHANBHBIX JOCTHKEHUM IUIAHUPYEMBIM pe3yiasraTaM OOydeHHUs 110
JUCHUIUIMHE (MOJIYII0) cOo3/aHbl (DOHIBI OLEHOYHBIX CPENCTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEIAIOIUE MPOLETyphl OLIECHUBAHUS 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKXKe KPUTEPHUM U I0Ka3aTesld, HEOOXOAUMbIC Ul OLEHKM 3HAHWN, yMEHUH, HABBIKOB U
XapaKTepU3yIOIUe ATaIbl (OPMHUPOBAHUS KOMIIECTEHIUI B MpoOIlecce OCBOEHUS 00pa30BaTeNbHON
MpOTrpaMMBbl, ipescTaBieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00eceYyeHrue TUCHUIIJIMHBI (MOAYJIs1)

7.1  Ocnoenaa numepamypa

1. BeuromoB E. M., lllupoko /[I. B. MATEMATUKA: JIOTYUKA, MHOXECTBA,
KOMBUHATOPUKA 2-¢ w3a. VYuebOHoe mocobme s OakanaBpuaTa | CICIHAIATETA
[OnexTponnslii pecypc] , 2019 - 243 - Pexum noctyma: https://urait.ru/book/matematika-logika-
mnozhestva-kombinatorika-441204

2. TamkoB C. b., ®ponos A. b. IMCKPETHAA MATEMATHUKA 2-e u3a., ucnp. v I0I.
Y4eOHHUK U MPAKTUKYM Ul aKaJeMUYecKoro 0akanaBpuara [DieKTpoHHBIN pecype] , 2019 - 448 -
Pexxum noctyma: https://urait.ru/book/diskretnaya-matematika-433206

3. TamkoB C. b., ®posnos A. b. IUCKPETHAA MATEMATUKA 3-e uzn., ucop. u J01.
Y4eOHUK M TpPaKTUKyM s By30B [DnekTpoHHbIH pecypc] , 2021 - 483 - Pexum nocryma:
https://urait.ru/book/diskretnaya-matematika-469349

4. JluckpeTHas MateMaTHKa : Y4yeOHoe mocobue [DnekTpoHHbIH pecypce] : M3naTensckuit
Jom ®OPYM , 2019 - 222 - Pesxxum noctyna: https://znanium.com/catalog/document?id=329577

5. Cypmommaros C. B., OpunnnukoBa E. B. IUCKPETHAA MATEMATUKA 5-e u3n.,
UCTp. U 0. YUeOHMK M MPAKTUKYM Ui By30B [DneKkTpoHHBIA pecypc] , 2021 - 279 - Pexum


https://openedu.ru/course/mipt/GRAPHTH/?session=spring_2022

nocryna: https://urait.ru/book/diskretnaya-matematika-468700

7.2 [dononnumenvnas numepamypa

1. JluckpeTHass mMaTeMaTHKa. YIIyOJeHHBIH Kypce : Y4eOHHMK [DIeKTpoHHBIA pecypc] :
KYPC, 2020 - 280 - Pexxum noctyna: https://znanium.com/catalog/document?id=343807
2. Huknmeukun A. I1. JJUCKPETHASI MATEMATUKA W JAWUCKPETHBIE

CUCTEMBI YITPABJIEHUSA 2-e u3a., ucnp. u nomn. YueOHOe ocodue A By30B [ DIEKTPOHHBIM
pecypc] , 2021 - 298 - Pexxum goctyma: https://urait.ru/book/diskretnaya-matematika-i-diskretnye-
sistemy-upravleniya-474752

3. I[Mak B. I JUCKPETHAS MATEMATUKA: TEOPUA MHOXECTB U
KOMBUHATOPHBIMI AHAJIM3. CBOPHUK 3AJIAU. VueGHoe mocoOme I BY30B
[OnekTponnbrit pecype] , 2021 - 235 - Pexum pocryma: https://urait.ru/book/diskretnaya-
matematika-teoriya-mnozhestv-i-kombinatornyy-analiz-sbornik-zadach-471960

7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu ""UHnmepnem',
6KNI04as npogeccuonanvuvie 0a3vl OAHHLIX U UHOOPMAUUOHHO-CHPAGOUHDbLE
cucmembsl (npu HeobX00UMOCmu):

1.  Xarraptu, P. JluckperHas marematuka JUis IpOrpaMMUCTOB: yueOHoe mocobue / P.

Xarrapty; nep. ¢ ann. nof pex. C. A. Kynemosa. — u3n. 2-e, ucnp. — Mocksa : PULL TexHocgepa,
2012. — 400 c. — Pexxum goctyma: https://biblioclub.ru/index.php?page=book&id=89024

2. A. Paimiroponckuii, A. KymaBckuii Teopus rpadoB. OTkpwiTas oOpazoBareibHas
iatopma (https://www.coursera.org/learn/teoriya-grafov)

3. . Unbunckuii, A. Paiiropoackuii. KomOunatopuka s HaunHaomux. OTKpbITas
oOpasoBarenbHas maTdopma (https://www.coursera.org/learn/kombinatorika-dlya-
nachinayushchikh )

4. OnektponHasi Oubnmuoreunass cucrema ZNANIUM.COM - Pexum pgocrtyma:
https://znanium.com/

5. DOneKTpoHHO-0MOMMoTeuHast cuctema usgatenberBa "HOpaiit" - Pexxum mocryna:

https://urait.ru/
6.  Open Academic Journals Index (OAJI). IIpodeccuonansHas 6a3a qaHHBIX - Pexxum
noctyna: http://oaji.net/

7. [Ipesunentckass Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3IudyHBIX
npodeccuoHaIbHbIX o0nacteil) - Pexxum nocryna: https://www.prlib.ru/
8. Nudopmannonno-cnpasoynast cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe oO0ecneyeHHe AUCHMIUIMHBI (MOAYJsI)) H IepevYeHb
HH(GOPMALIMOHHBIX TEXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00pPa30BaTeJbHOIO
npounecca no TUCHUILVINHE (MOAYJII0), BKJIOYasl NepeYeHb NPOrpaMMHOro odecredyeHust

OcHOBHOE 000pPYIOBAHUE:

- Mynbsrumenuiinas TpulOyna E-Station S
Mynsrumenuiiabiii - koMriekT Ne2 B coctaBe:mpoektop Casio  XJ-M146,35kpan

180*180,kpemnenne NOTOI0YHOE

- Hactrennsrit mkad anst ycunurens 3syka Krauler GPC-66512

- O6naunsii MoauTOp 23" LG CAV42K

- O6naunsiii Monutop LG Electronics yepHsbliii +KIaBHaTypa-+Mbllib

- [Ipoexrop Ne 1Epson EB-480

- ITpoexTop SONY VPL-FX500L (6e3 06bexTHBa)

- CereBolt MmonuTop:HyneBoit ket Samsung SyncMaster NC240

- Cucrema ayJMOBU3yaJIbHOTO IIPEJCTAaBICHUS HHPOPMALIUU



[IporpaMMHoe obecrieyeHue:
- Microsoft Windows XP Professional Russian
- Python



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA MATEMATUKHU U MOJIEJIMPOBAHM A

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

JUCKPETHAS MATEMATHUKA

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

15.03.04 ABToMaTu3anys TEXHOJIOIMUECKUX MPOIIECCOB U MPOU3BOACTB. ABTOMAaTH3ALUS
TEXHOJIOTUYECKUX MPOLIECCOB U IIPOU3BOJICTB

I'ox mabopa na OIIOII
2023

dopma 00yueHus
OuHas

Brnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

COKpalicHHOe

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS

KOMIIECTCHIIMN

15.03.04 «ABTOMaTH3
anys TEXHOJIOTHYECKU
X MPOIIECCOB U TIPOH3B

OICTB»
(B-AT)

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynsraTel OOydeHMsl IO JUCLUIUIMHE OLCHEHBI

MOJIOKUTENBHO  (AMana3oH KpUTEpUEB

OLICHUBAHUA PC3YyJIbTATOB o6yquI/151 «3aYTCHO», KYAOBJICTBOPUTCIILHO», «XOPOIIO», «OTJ'II/I‘-IHO»). B

cIyd4ac OTCYTCTBHUA MMOJIOKUTEILHOMN OLICHKM KOMIICTCHIIMA Ha JaHHOM J3Tall€ CUYHUTaACTCA

Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 1 PaGouelt mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)

KoHTponupyemble IIaHupyeMBbIe pe3y
JIBTAThI 00YYCHUS

KoHTponupyemble TeMBbI

HaunMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JUCLIUITINHBI

Texymuii KOHTPOJIb

IIpomexxyTouHas art

TeCTAIHS
Ounas popma oOydeHus
PI1 3HaHHE : OCHOBHBIX 3aKOH | 1.1. Mertoj MaTeMatnyec Cob T
OB I[PICerTHOﬁ MareMaTu KO UHIYKIAU obecerioBaHHC eer
KH S
JlaboparopHas pado
patop p Tecr
1.2. Bynessl Gpyukuun un | T@
OTMKa BBICKA3bIBAHUM
CobecenoBanue Tecr
JlabopatopHas pado Tecr
1.3. HopmanbHble 1 coBep | 1a ce
LIeHHbIE HOPMaJbHBIE (O
pMbI OyJIeBBIX QYHKIIHi CobecenoBanue Tect
JlaGoparopnas pado
patop p Tect
1.4. ITomuaoMme! JKeranku Ta
Ha
CobecemoBanue Tect
Jlaboparopuas pado
patop p Tect
Ta
1.5. Beenenue B TeOpuio
MHOXECTB CobecenroBanne Tect




JlabopatopHas pado

Tect
1.6. BeckoHeunsle MHOXke | T2
CTBa.
CobecenmoBanue Tect
Jlaboparopnas pado
patop p Tect
1.7. OtoGpaxkenusi, OTHO ra
MIeHUs, TIPETUKATHI.
CobecenoBanue Tect
Jlaboparopuas pado
patop p Tect
Ta
1.8. Kombunatoprka
CobecenoBanue Tecr
JlabopatopHas pado
Ta Tecr
1.9. ®opmyna BKIIOYEHI
¥ ¥ UCKIIFOYECHUH
CobecemoBanue Tect
Jlaboparopuas pado
patop p Tect
1.10. Dnementsl Teopun a | T8
JTOPUTMOB.
CobecenoBanne Tecr
2.1. ITousarue rpada u BH JIaGoparopHas pado
Tecr
Iiel TpadoB Ta
2.2. Teopus neopuentupo | JlaGoparopnas pabo
Tect
BaHHEIX rpadoB Ta
2.3. DKBUBAJICHTHBIC OIIP JlabopatopHas pado Teer
€JIeJICHUS IEPEBHEB Ta
2.4. ®opmyiia ISt Yucaa JlaGoparopnas pado
Tect
YVHHIUKIAYecKux rpados. | Ta
2.5. [nanaprocts ¥ kput | JlaboparopHas pado Teer
epuit Kyparosckoro Ta
2.6. ITapocoueranus. Teo | JlaGoparopras pabo Tecr
pema Xosna u Kenura. Ta
2.7. DKcTpeManbHas T€O Jlaboparopuas pado
Tect
us rpados. Ta
2.8. OpueHTHUPOBaHHBIE T Jlaboparopuas pado
Tect
padsl. Ta
JIaGoparopHas pabo
2.9. IloTokH B ceTAX. a patop p Tect
P12 Hagpik : mcionp3oBaTh 0C KonTponbHas pabot Tecr
HOBHEBIE 3aKOHBI JUCIUILIT a
UHBI B IPO(ECCHOHATBHO
1 JesATeNbHOCTH, IPUMEH Jlaboparopuas paGo Tect
SITh MATEMATHYECKUE MET 1.1. MeTon MaTemaTh4dec Ta
OJIbl TIPU PEIICHUH Mpode KO HHAYKITUH IpakTHyeckas pado T
CCHOHAJILHBIX 3a/1a4 T2 ecT
PazHoypoBHEBBIE 3a Tecr
a4 U 3aJaHUs
Konrponsuas pador
p p Tect
a
Jlaboparopuas pado
a patop p Tect
T

1.2. Byness! pyHKINH U 1




OTrMKa BbICKa3bIBaHUM

IpakTryeckas pabo | Tecr
Ta
Pa3snoypoBHEBEIC 32
M Tect
a4 U 3aJaHUs
Konrponsuas pador
p p Tect
a
Jlabopatopnas pabo Tecr
1.3. HopmanbHble U COBEP | g
[IeHHbIE HOPMaJbHbIE (O
PMBI OYJIEBBIX (DYHKITHH Ipaxrieckas pabo Tecr
Ta
PasHoypoBHEBBIE 3a
M Tecr
a4y ¥ 3aJjaHus
Kontponbnas padot
p p Tect
a
JlaGoparopnas pabo
patop p Tect
1.4. Tlonmuaoms! XKeranku | T@
Ha II
aKTHYECKas pado
P P Tect
Ta
Pa3snoypoBHEBEIC 32
M Tect
a4 U 3aJaHUs
Kourponsuas pador
p p Tect
a
Jlaboparopuas pado
patop p Tect
1.5. BBeieHUE B TEOPHIO Ta
MHOXKCCTB IIpakTuueckas pab6o
Tect
Ta
PasHoypoBHEBBIE 3a
M Tecr
a4y ¥ 3aJjaHus
Kontponbnas padot
p p Tect
a
JlaGoparopnas pabo
patop p Tect
1.6. BeckoHeuHble MHOXKE | T2
CTBa. I
aKTHYECKas pado
P P Tect
Ta
Pa3snoypoBHEBEIC 32
M Tect
a4 U 3aJaHUs
Konrponsuas pador
p p Tect
a
JIaboparopuas pado
patop p Tect
1.7. OtoGpakenusi, OTHO ra
LICHHUSL, TIPETUKATEL. IpakTHyeckas pado
Tect
Ta
PasHoypoBHEBBIE 3a
M Tecr
a4y ¥ 3aJjaHus
KontponbHnas padot
p p Tect
a
JlaGoparopnas pabo
patop p Tect
Ta
IIpakTrueckast pabo
1.8. Kom6uHaTopuka p p Tect

Ta




PazHoypoBHeEBbIE 3a

Tect
JIa4y¥ U 33JIaHUS
Konrponsras pabor Teer
a
Jla6opaTtopHas pabo Tecr
1.9. ®opmyna BKIIOYEHH Ta
1 1 MCKITIOYCHIN MpakTieckas pabo | .
Ta
Pa3noypoBHeBrIe 32 Tecr
JIa4d ¥ 33JaHUs
KonTponbHas padbot Tecr
a
JlabopaTopHas pado Teer
1.10. Dnementsl Teopun a | T
JrOPUTMOB. IMpaxtuueckas pado Tecr
Ta
PazHoypoBHeEBbIE 3a Tecr
JIa4y¥ U 33JITaHUS
2.1. Ilousarue rpada u BU JlabopaTtopHas pabo Teer
16l rpadoB Ta
2.2. Teopus neopuentupo | JlaGoparopras pabo Tecr
BaHHBIX IpagoB Ta
2.3. DKBUBAJICHTHBIC OII JlaGoparopnas pabo
Tect
eJICIICHHSI ICPEBBCB Ta
2.4. dopmyna i1 yucia JlaGoparopuas pado
y Tect
YHUIUKINYECKUX rpadoB. | Ta
JlaGoparopuas pado
2.5. [InaHapHOCTb U KpUT patopHas p
N Ta Tect
epuit Kyparosckoro
2.6. ITapocoueranus. Teo JlaGoparopnas pabo
Tect
pema Xosuia u Kenwura. Ta
2.7. DkcTpemMalibHas TEO JlabopaTopHas pado
Tect
ust rpadoB. Ta
2.8. OpueHTHPOBAHHBIE T JlabopatopHas pado
Tecr
padsr. Ta
JlaGoparopuas pado
2.9. IloToku B ceTsX. a patop p Tecr
T
PI[3 YMenue : ucnosib30BaHus KOHTpOHBHaH pa60T Tecr
METOJIOB TIOCTPOCHHUS MAT a
€MaTHUYECKUX MOJEIIE IIp
0(eCcCHOHANBHBIX 3a/1a4 U Jlaboparopuas pabo | .
COJICPKATEILHOW UHTEPIT 1.1. Meron Marematudec Ta
peTaIuy MOMYYCHHBIX pe3 | KOH MHAYKIUH IpakTHyeckas pado Teer
YJIBTaTOB Ta
a3HOYPOBHEBBIE 3a
P Y Tect
JIa4d ¥ 3aaHHs
KonTponbHas padbot
p p Tect
a
JlabopaTopHas pado
paTop p Tect
Ta
1.2. ByneBsl pyHKIIMU U 1T
4 by N [pakTndeckas padco
OTHKa BBICKa3bIBAHUI Tect

Ta




Pa3H0ypOBHeBI>I€ 3a

Tect
Ja4Yd U 3aJaHUs
Kourponsuas pador
p P Tect
a
Jla6opaTtopHas pabo Tecr
1.3. HopmanbHble U COBEP | g
MICHHBIC HOPMaJbHBIE (O
PMBI OYIIeBBIX (QYHKITHH Ipaxriaeckas pabo Tecr
Ta
Pa3noypoBHeBbIC 3a
M Tect
a4y ¥ 3aJaHus
Kontponsnas padot
p p Tecr
a
JIaGoparopHas pado
patop p Tect
1.4. Honunoms! XKeranku | T
Ha II
aKTHYECKas pabo
P P Tect
Ta
Pa3snoypoBHEBEIC 32
M Tect
Ja4Yd U 3aJaHAs
Kourponsuas pador
p P Tect
a
Jlaboparopuas pado
parop p Tect
1.5. Beeaenue B Teoputo Ta
MHOMXECTB I[IpaxTuyeckas pado
Tect
Ta
PasnoypoBHeBbIC 3a
M Tect
a4y ¥ 3aJaHus
Kontponsnas padot
p p Tecr
a
JIaGoparopHas pado
patop p Tect
1.6. BeckoHeunsle MHOke | T2
CTBaA. II
aKTHYECKas pabo
P P Tect
Ta
Pa3snoypoBHEBEIC 32
M Tect
Ja4dd U 3aJaHUs
Kourponsuas pador
p P Tect
a
Jlaboparopuas pado
patop p Tect
1.7. OtoGpaxkeHusi, OTHO ra
MICHUS, IPETUKATHI. TTpakTiueckas pado
Tect
Ta
Pa3snoypoBHeBbIC 3a
M Tect
J1a4yy ¥ 3aJaHus
Kontponsnas padot
p p Tecr
a
JIaGoparopHas pado
patop p Tect
Ta
IIpakTraeckas padbo
1.8. Kombunaropuka p p Tect
Ta
Pa3snoypoBHEBEIC 32
M Tect

Ja4uu U 3agaHuA




Konrponsnas pabor Teer
a
JlabopatopHas pado Teer
1.9. ®opmyia BKIIOUEHH ra
W1 NCKIIFOUCHIH Mpaxruyeckas pabo | ..
Ta
Pa3noypoBHeBbIe 3a Tecr
a9y U 3aJaHus
Konrponbnas pabot Tecr
a
JlabopaTtopHas pabo Teer
1.10. Dnementsl Teopun a | T8
JIrOPAUTMOB. Mpaxtieckas pabo | .
Ta
PasHOoypoBHEBEIE 3a Teer
JTa9¥ U 3aJaHusL
2.1. lMonsrue rpacda u BU JlabopatopHas pado Teer
161 TpadoB Ta
2.2. Teopus nHeopuentupo | JlaboparopHnas pado Teer
BaHHBIX IpadoB Ta
2.3. DKBUBAJICHTHBIE O Jla6opaTtopHas pabo Tecr
€JICIICHHSI ICPCBBCB Ta
2.4. ®opmyna amns yucna Jlabopatopnas pado Tecr
YHULMKIHYecKuX rpados. | ta
2.5. [Inanapuocts 1 kput | JlaGoparopnas pado Teer
epuii Kyparosckoro Ta
2.6. [Mapocoueranus. Teo | JlaboparopHas pado Tecr
pema Xomna u Kenwra. Ta
2.7. DkcrpeManbHas Teop | JlaboparopHas pabo Tecr
nst rpadoB. Ta
2.8. OpuentupoBanubie r | JlaboparopHas pabo Teer
padsr. Ta
2.9. IloToku B ceTsX. JT'Iaa60p atopHas paco Tect

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS I10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcuMmanbHas cymma 0auioB mo guciuruimHe (Momymoo) paBHa 100
Oamiam.

Hnst ODO 1 cemectp

(OrieHOYHOE CpPenCTBO




[Ipax [Ipax [Ipax
[THU4C ITU4C [THU4C
[Ipaxt [IpakT
B 610ii Cobec|Cobec|Cobec cKas I/I‘II)CCK cKas I/I‘?@CK cKas
WLYHCOHON o 10pa |enoBa [enoBa [pago a6o a6o
P00 a5 pac[P ast pa6[P
(ACATCILHOCTH Hue Nouue Nouue Nara No ota No Ira No ora No ITa No
1/ 2/ 3/ /by Iy 5/
Komr Kout|KouT Komr KOHTKOHT [ mprm| K38
JIa6 JIa6 PJIab [J1a6 126 NEL 126 J1a0 Plyons pors Ploons PliyanpngMena
a a oM bras pliast plo o frast plo 2 e noma [THOH|Toro
opatr|opar|opariona a a -
p p patiop opar Op opat OPa i pado 6ot abor [ pa62 agot [ pa6g nee 3affib1
OPHAQIOPHAOPHATOP opHaTOP opHaTOP ra Nl | Noola No3|™ o4 o Nos[P2 N napme  [FSCT
sl pa fipa plpa Hasl | g [HAS | g [HAS
0oralooralooTa pa6 6oTa paG GoTa pa6
INel [No2 [Ne3 oTa No5 oTa INo7 oTa
No4 No6 Ne8
Ulekuu 1 1 1 9
[IpaxTHueckue 5 s s 5 5 bs
BaHsTHsI
UTaGopaTopHbIg > b b b b b b b
a0O0ThI
(CamocTosiTelnb s 5 5 s 5 5 7 U6
Has paboTa
[IpomexyTouH| bo  bo
ast aTTectanus
liToro 3 3 3 5 5 5 5 5 7 7 7 [ 7 1 4 20 100
Hnst ODO 2 cemectp
Bup yuebn
oii iesitens | JJagoparo |JlaGoparo |JIa6oparo |a6oparo |a6oparo |Ta6oparo |Ta6oparo |Ta6oparo
Dx3amenanu |Mro
HOCTH pHas pado |pHas pado |pHas pabo |pHas pabo |pHas pabo |pHas pabo |pHas pabo |pHas pabo onmi Teer |ro
Ta Nel Ta Ne2 Ta Ne3 Ta Ned Ta Ne5 Ta Ne6 Ta Ne7 Ta Ne8
Jlexun 3 3 3 9
Jla6opatop
HBIE paboT |3 4 7 7 7 7 7 7
BI
CamocrosT
enpHAas pad | 5 5 2 5 5 46
ora
[IpomexyT
OoYHast 20 20
aTTecTanus
HUroro 11 12 12 12 12 7 7 7 20 100

CymmMma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B pPaMKax
JTUCITUTUIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOIHUIICH.

Cymma 6amioB | Ouenka 110 mpoMexy

o XapaKTepI/ICTI/IKa KadueCTBa C(bOpMPIpOBaHHOCTI/I KOMIICTCHIIUHN
10 JTUCLMUILINHE TOYHOU aTTeCTalluu

CTyaeHT 1eMOHCTPHPYET CHOPMHPOBAHHOCTh JHUCIUILTHHAPHBIX KOMIICTEHINH, 00
Hapy’KUBaeT BCECTOPOHHEE, CUCTEMAaTUUECKOE U NTy0OKOoe 3HaHUE y4eOHOro MaTep

o191 510 100 «3a4TCHO» / HaJia, yCBOUII OSHOBHon J'II/ITEEpaTypy Y 3HAKOM C JOTIOJHUTEILHOMN JINTEpaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOTPaMMOid, yMeeT CBOOOTHO BBITIOJHSATH MPAKTUUCCKHIE 3aIaHMs,
MIPEIyCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHpYyET NPHOOPETEHHBIMH 3HAHUSIM
U, YMEHUSMU, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOMN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET COPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 110 90 «3auTeHO» / HOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAUNTEIbHbIE OIINOKU, HET

«XOPOIIO» OYHOCTH, 3aTPYAHEHHS IIPU aHAJTUTHYECKUX OINEpaLUX, IEPEHOCe 3HAHUN U YMEHU
Il Ha HOBBIE, HECTAH/IaPTHBIC CUTYallUU.




«3a4TeHoy /

CryzmeHT 1eMOHCTpUpyeT c(hOPMUPOBAHHOCTD AUCIUILIMHAPHBIX KOMIIETEHIHUIT: B X
0]1¢ KOHTPOJIBHBIX MEPOIIPUSITUH HOMYCKAIOTCS 3HAUYUTENbHBIE OIIHOKH, IPOSIBIISIETC

ot 61 1o 75 «YIOBJIETBOPHUTENBH g OTCYTCTBUE OT/ICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JTUCLUIUIMHAPH
o» BIM KOMIICTEHIIUSM, CTYJICHT UCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHCHUS TIPH OLICPUP
OBaHWU 3HAHUSAMH M YMCHUSIMH IIPU MX [IEPEHOCE HA HOBBIC CHTYALIUH.
«HE 3aYTCHOY /
ot 41 10 60 V crynenTa He chOPMUPOBAHBI AUCUHUILIMHAPHBIE KOMIICTCHIIUH, TPOSIBIISICTCS HEI0
CHCYROBIICTBOPUTCIIE | craroupocTh 3HAHWH, YMEHHIA, HABBIKOB.
HO»
«HE 324TCHOY /
ot 0 510 40 JlucuMIuTMHAPHBIE KOMIETCHIMH HE C(HOPMHUPOBAHBL I[IpOSIBISETCS MOIHOE WM

«HCYHOOBJICTBOPUTCIIb
HO»

MPAaKTUYECKH TTOJTHOE OTCYTCTBUE 3HAHUH, YMEHH, HABBIKOB.
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