[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®K1O: Makcumos Anekceli bopucosuy

[lomKHOCTb: AMpPeKTop fenapTaMeHTa no 00pa3NBaTe/bHON NOIUTUKE

nara nogmucarns: ONHAAHHCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHU S
YHUKaNbHbIV MPOrPaMMHbIiA KNH0Y: POCCI/IﬁCKOﬁ OEJAEPALINU
Bdb180dta g Hiap Al O Loy i cTReHHOE aBTOHOMHOE 06Pa30BATEIBHOE YIPEIKICHHE

BBICIIIETO 00pa30BaHUs
«MOCKOBCKU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI ITOJIUTEX)
dakyapTeT HHPOPMAITMOHHBIX TEXHOJIOTHUN

YTBEPIIAIO

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«MaTemaTnyeckas JJOriKa U AUCKPETHasE MaTEMAaTUKA»

Hanpasnenue noarotoBku
09.03.02 «MudopManMOHHbIE CHCTEMbI M TEXHOJIOTHID)

OOpazoBaTtenbHas mporpaMma (IpoQuib)
ABTOMaTHU3HPOBaHHbIE CUCTEMbI 00pPadO0TKH MH(pOPMALIUM M YIPABJICHHUS

KBanudukanms (cTerneHb) BHITyCKHUKA:
bakanasp

®dopma oOyueHust
3aounasn

Mocksa 2025 r.



Pa3paboTunk

KaH[. MeJl. HayK, JOLEHT /C.A. MyxaHoB/

3aB. kadenpoit «MaTemaTuka,
KaH/I. TEXH. HayK /O.M. bapanona /

CorjacoBaHo:

3aBenyromuii kapeapoun
«MHpopMaTUKN 1 HHPOPMALTMOHHBIX TEXHOJIOTUI», . ’
K.T.H. yoZe / E.B. Bynataukos/



Conep:xanue

1. Ilenw, 33729y ¥ TUTAHUPYEMBIC PE3YIbTATHI O0YUCHUS 110 TUCIHIIIHHE. . ...\v'veeeeneene ...
2. MecTo AMCUUIUIMHBI B CTPYKTYpPE 00pa30BATEIBHON MPOTPAMMBL. ... .eueenenennenennnn..
3. CTpyKTypa U COACPKAHUE TUCIIHTITIHBL. . . .. eveneeeeneeneeneenenneneeneeneneeneeneaneneeneanss
3.1. Buapl yueOHON PAGOTHI U TPYIOCMKOCTD . ... vveureenetenrsenneeanesenneenneeenneennnns
3.2. TeMaTU4ecKui TIAH U3YUCHUS JUCIIUTITIHBL. . . . ..ouenttteeneeneenenaeneeneanenenn.
B JRC TR @101 (70722120 (5T01 0206110701811 13 1 SO0
3.4. TemaTuka CeMUHAPCKHUX/TIPAKTUYCCKUX U JIAOOPATOPHBIX 3AHATHH. ..........un.e.. ..
4. Y4eOHO-METOAMYECKOE U MHPOPMAITUOHHOE OOCCIICUCHME. ... uveenereenreennnennennnnnns
4.1. HOPMATHUBHAS JIATCPATYPA. « . veennteenteennteenteenteeanteenteennee et enneeaneeenneennens
4.2, OCHOBHAS JIATCPATYPA. .+ uveenrtennteenneeneeenseenneeanseenneeaseenneeaemmeeenseeenseenns
4.3.  JIOTIOMHUTEIBHAS JTHTEPATYPA. .« e e eneeteneneeneenteneatent et eteateteneeneateneeneean
4.4, DNEKTPOHHBIC O0PAZOBATEITBHBIC PECYPCBI. .. uuueennteenneeenreeneeanneaaneennneanneenas
4.5. JIuieH3uoHHOE U CBOOOTHO PACHpOCTPaHIEMOE IPOrpaMMHOE oOecrieueHue. . . ...
4.6. CoBpemeHHBIC ITPOdecCHOHANBHBIC 0a3bl JAHHBIX U HHGOPMAITHOHHBIC
CIIPABOUHBIC CHCTEMBI ... et eeetenteteete e aeeeae et e e et et e e e et e e et e eeneenenas
5. MarepHaabHO-TEXHHUECKOE OOCCTICUCHHUEC. . . ... vuvvrsnrenseneaneneneeneenenneneeneeneanenaneans
6. METOMNYECKAEC PEKOMEHIAIIHH . . . ..t v eneeneeteaeneeteteneeneeaeaae e et eae e eeeeneenenneneaas

6.1. Meroanueckrue peKOMEHIAINH [ PENo/IaBaTelsl 10 OpraHu3aluyd 00y4eHHU . .

7.

6.2. Meroanueckue yka3zaHus Il 00yJarONIUXCs 10 OCBOCHUIO JUCIUTLINHEL. . .. .......
DOH OLICHOUHBIX CPEIICTB. .. vttt ttteeennteeeaneaeeennteeeennaeeenneeeanneeeenseeeannneeennaans
[Ipunoxenue 1. Temarnueckuit IIaH coaep>Kanusi TUCIUILTAHBI
[Tpunoxenue 2. @oH OLICHOUYHBIX CPEACTB
1.
2.
3.

MeTobl KOHTPOJIS ¥ OLEHUBAHUS PE3YIIBTATOB OOYUCHMS. .. v veneeneneeeneennenennnns
[IIkana u KpUTEPUN OLCHUBAHUS PE3YIIBTATOB OOYUCHMS . .. v v nveeeereneeneanannanaansns
(0103 (0351505 (S w7 01571 (o4 i - - HS
3.1, TEKYIIMHM KOHTPOIIB .. cuetentent ettt ettt ettt et et et et et et eae e eaeeneeenene
3.2, TIpOMEKYTOTHAST ATTECTAIIM .+ .. v uvenrseneenseneensennennseneenseaneansenseaneeneennss

10
11
12
16
16
16
17
18
24



1. Hean, 3a1a4u u IAHUPYyeMble
pe3yJabTaTbl 00y4YeHMsI
N0 JMCUMILINHE

K 0CHOBHBIM LeJIIM OCBOEHUS AUCHUILINHBI «MaTreMaTuiecKas JOTUKa U JUCKPETHAs
MaTEMaTHKa» CJIEyeT OTHECTHU:

- BOCIIUTaHHE y CTY/ICHTOB OO0IIeil MaTeMaTH4eCKON KYJIbTYpBhI;

- IpUOOPETEHNE CTYACHTAMU HIMPOKOT0 Kpyra MaTeMaTH4YE€CKUX 3HaHUMN, YMEHUIN U HaBBIKOB;

- Pa3BUTHE CIMOCOOHOCTH CTYAECHTOB K WHIYKTUBHOMY U JI€IyKTUBHOMY MBIIIJICHUIO HAPSAY C
pa3BUTHEM MaTEMAaTUUECKON UHTYHUIIUH;

- YMEHHE CTYyJEHTaMH pa3BUBATh HABBIKK CAMOCTOATEIBHOTO H3Y4YEHHUsS Y4eOHOW U Hay4dHOH
JUTEPATyphl, COJIEPKALIEH MATEMAaTUYECKUE CBEIEHUS U PE3YJIbTaThl;

- - ¢opMmupoBaHue y CTyAeHTa TpedyeMoro Habopa KOMIIETEHIMIl, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO TIOJATOTOBKU M 00ECIIEUNBAIONINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

K ocHOBHBIM 3a2/1a4aM OCBOCHMSI IUCLHUIUIMHB «MartemaTtnyeckas JIOTUKa U TUCKPETHAs
MaTeMaTHKa»

clenyeT OTHECTH:

- OCBOEGHME CTYJIEHTaMU OCHOBHBIX MOHSTHH, METOJI0B, (OPMUPYIOLIMX OOLIYI0 MaTEeMAaTUYECKYIO
MOATOTOBKY, HEOOXOAUMYIO JJISl YCIENIHOTO PEIICHUs BaXHBIX IS MPAKTUYECKUX MPHIOKEHUN
3aJ1a4 ONTUMH3ALUY;

- MOJATOTOBKY CTY/AICHTOB K JI€ATEIHHOCTH B COOTBETCTBUU C KBATH(PUKAITMOHHON XapaKTePUCTUKON
0akanaBpa 1O HANpaBJICHUIO, B TOM ducie (OPMHUPOBAHME YMEHHH HCIOJIB30BaTh OCBOCHHBIE
MaTeMaTHYeCKUe METOIbI B MPO(EeCCHOHAIBHOM 1eATEeIbHOCTH.

OOyuenue no aucuumnHe «MareMmaTHuecKkas JOrMKa U JUCKpeTHas MaTeMaTHKay HalpaBJIeHO Ha
dbopMupoBaHHE Y O0YYAIOMIUXCS CICAYIOMUX KoMieTeHImi B coorBerctBuu ¢ @I'OC 09.03.02
(ypoBenb OakanaBpuara) mo HampasieHuto noarotoku 09.03.02 «MHdopmalnoHHbIE CUCTEMBI U
TEXHOJIOTHUI:

KOI{ U HAMMCHOBaHHE KOMHeTeHHI/Iﬁ I/IHI[I/IKaTopr JOCTHIKCHUA KOMIICTCHIIMHU
OIIK-1. CnocoGeH npUMeHSTh HNOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (GU3MKH,
CCTGCTBCHHOHaquBIe u O6H_IeI/IH)KeHepHBIe BBEIUHCIINTEIBHON TEXHUKU U IIporpaMMUupOBaHUst

3HAHUS, METOAbl MATEMAaTHYECCKOI'0 aHaJIM3a U NOIK-1.2.  ymeer  pemaTs  CTaHIapTHBIC
MOJEIUPOBAHUS, TEOPETUYECKOTO U npodeccCHOHaNbHBIE 33Jaud  C TMPUMEHEHHEM

TCCTBCHHOHAYYHbIX u MHXCHCPHBIX
SKCIICPUMCHTAJIBHOTO UCCJICIOBAHUSA B ecrec ve oHay 0bme CHEp
o 3HaHWHK, MCTOJO0B MATCMATHYCCKOI'O aHalu3a u
HpO(i)CCCI/IOHaJ'H)HOI/I JACATCIIBHOCTH

MOJICJINPOBAHHUS

NOIIK-1.3. mMeeT HaBBIKM TEOPETHYECKOIO U
9KCHEPUMEHTAIBHOTO HMCCIEAOBAaHUS OOBEKTOB
npodecCHoHaIbHON JAeSITEeIbHOCTH

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

JucuuninuHa OTHOCUTCS K 00s3aTenbHOM dactu Onoka bl: Moayne «Matemaruueckue
TV CITATIIIMHED.
JuctunnuHa 6a3upyercs Ha CIeIYIOINUX TPOHASHHBIX JUCIUILTHHAX

- TMHEeWHas anrebpa;

- MaTeMaTUYeCKUI aHaIu3;

-T€OpHUs BEPOSTHOCTEN U MAaTEMAaTHYECKast CTATUCTUKA;

- Teopusi HHGOPMAITUH.



Huctumnmaa «MaTtemaThueckass JOTMKAa W JWCKPETHas MaTeMaTHKa» JIOTUYECKH CBsi3aHA C
MOCTICTYFOIIUMHE TUCITUIUTHHAMU:
B obazamenvroii uacmu:
- CETH U TeIICKOMMYHHKAIIHH;
- nH(opmanroHHas 6€30MacHOCTh U 3aIuTa HH(HOPMAIINH;
- 0a3bl JaHHBIX.
.B yacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHuIX OMHOUEHUIL:
- ¢ poBBIC METOABI 00PaOOTKH MH(OPMAITUH.
B yacTu 37K TUBHBIX AUCUIUTLINH:
- MOJICJIMPOBAHUE CUCTEM.

3. CTpykTypa u coaep:KaHue IMCUUIIIMHBI
OO0mas TpyA0eMKOCTh JUCIUILUIMHBI COCTABIISIET 4 3aU€THBIX €IMHUILIBI -144 Jaca.

3.1. Buabl y4eOHoii padoThI H TPYA0EMKOCTH

Ne
n/n Bup yueOHoii padoThl Koawecrso Cemectp 4
yacoB
1 | AyauTopHble 3aHITHSI 14 14
B ToMm uncie:
1 Jlekuun 6 6
CeMuHapCKue/MPaKTUICCKUE 3aHATHSI 8 8
1 JlaGopaTopHble 3aHITHS - -
2 | CamocTosiTejibHasi paboTa 130 130
3 | [TpomekyTOYHAs aTTeCTAMS
3auer 3 3
Htoro 144 144




3.2. TemaTuyecKuii MIaH U3yYeHUS TUCHUTLTHHBI

CprKTypa H COACPKaHUEC TNCHUIIINHBI «MarTemaTHuecKasi JOTMKa U AUCKPETHaAsE MaTEMaTUKA»

11O HAIIPaBJICHUIO IIOAT'OTOBKHU

09.03.02 «MHpopMalMOHHBbIE CUCTEMbI M TEXHOJIOTHID)

OO6pazoBatenbHas mporpamMma (IpoQuIb)

Ilpunoscenue 1

«ABTOMATH3MPOBAHHBbIE CHCTEMbI 00Pa00TKHM HHPOPMALIMHE U YIIPABJICHUD)

(bakaaasBp)
3aounas ¢hopma oOydeHuUs
(2025 rox nadopa)
He Buabl yueOHoii padoThl, DODMEL
ae BKJIIOYAsi CAMOCTOSITEILHYIO Buabl camocTosiTesIbHOI padoThI aTTI:‘,CTa
Ce | ™ paboTy CTY1EeHTOB, CtyneHToB I
n/n Pa3nen Mec | U TPYA0EMKOCTH B Yacax
T
P Me
cT J | II/C | Jad | CPC | KCP | K.P. | K.l | PI'P | Pegepar | K/p | 9 | 3
pa
IIsThIi cemecTp
BBenenue. Paszgen 1. MuokecTtBa u
COOTBETCTBHSI.
MmuoxectBa. CiocoOB! 3ajaHNsT MHOKECTB.
Onepanuyu HaJl MHOXECTBAMH, CBOWCTBA
1.1 | onepauuii. CootBercTBUA Mexay | 4 1 0 1 7 +
MHOKecTBaMu. [Ipsimoe  mpousBeneHue
MHOKECTB. Croco0bl 3aaHus
COOTBETCTBUH. Kommnozunus

COOTBETCTBUM.




Beigaya pacyeTHo-rpaduuecKoi
padoThI

1.2

OTobOpakeHus, UX CBOMCTBA.
@OyHKIMOHAIbHBIE OTOOPAKEHUS.
OTHoILIIEHUS] HA MHOYKECTBE.

1.3

Pa3nea 2. ByJsieBbl pyHkumun
Beicka3biBanus u GpopMyIisl areOpbl
norukd. HopmanbsHsie popmbl anreOpsl
BbICKA3bIBaHUH

1.4

byneBbl ¢ynkmuu. Teopema o uucie
OyneBbIX (QyHKIWH. JIM3BIOHKTUBHBIE W
KOHBIOHKTUBHbIE HOpPMallbHbIE  (DOPMBI.
CosepiieHHbIE HOPMBI.

1.5

MuHuMu3anus OyJeBBIX byHKIHIA.
I'paduueckuii merox, kaptel KapHo, meron
Knaiina. Munummnzanus JaCTUYHO
OIIpeIeNICHHBIX 0yJIeBhIX (DYHKIIHHA.

1.6

byneBa anrebpa u TeopHsT MHOXECTB.
JIBOMCTBEHHBIE JIOTHYECKUE (PYHKITHH.

1.7

[TonHble cHCTEMBl JOrMYECKUX (DYHKITHHA.
[Tonuaom JKerankumua. Teopema Ilocra o
MOJTHOTE. AJITOPUTM BBIPAXEHHUs JIIOOOH
OyneBol pyHKIMU yepe3 GYHKIUU MOJTHOM
CHCTEMBI.

1.8

[Tpumenenue OyneBbix (ynkumii k PKC.
Hekoropsie JIOTUYECKUE JJIEMEHTBI
MHUKPOCXEM.

1.9

Pa3nen 3. DaemenTsl Teopuu rpagos
OcHOBHBIE TOHSATHS TeOopuU TIpados.
OpueHTHPOBAaHHbBIE U HEOPUEHTUPOBAHHBIE
rpadpl.  OnemeHTHl rpada: BepIIMHBI,
pebpa, xyru. I'eomerpudeckue rpagsml.




UucnoBble XxapakTepucTHKu rpados. YacTu
rpadoB. Mzomophusm u romeomopdusm

rpados.

1.10

Oneparuu  Hax  rpadamMu. MapiipyTsl.
KonnyecTBo mapuipyTos
MatpuyHoe  mpexacraBieHue — rpados.

Marpuna CMEXHOCTH. Marpuna
MHIUICHTHOCTH. CBs13HOCTB rpada.
Marpuna CBSI3HOCTH. Beinenenue

KOMITIOHCHT CBA3HOCTH.

10

1.11

3anaum morcka MapupyToB B rpade. [Touck
MapuIpyToB C MHHUMAJIbHBIM YHCIOM
pebep. CBsi3HBIE KOMITOHEHTHI —Tpada.
Cnabble u cuibHbIe oprpadbl. BepumaHas
CBSI3HOCTB M peOepHasi CBI3HOCTb.
Paccrosnust B rpade. duamerp, paauyc u
1eHTp rpada.

PaccrosHust mexay BepmmHamu Tpada.
OKCUEHTPUCUTET  BepmuHBL.  Jmamerp
rpada. Lentp rpada. O6xoab! rpados.

11

1.12

HepeBbs. CpoiictBa nepeBbeB. Tumbl
BEPILIUH JepeBa U ero 1eHTpsl. KopHeBble
nepeBbs. OcToB  cBsi3aHHOTO  rpada.
OmnpezneneHue  KOJMYECTBA  PA3IUYHBIX
OCTOBOB.  BpIeneHne  MUHHUMAaJIbHOTO
OCTOBHOTO JiepeBa CBSI3HOro rpada. Merton
BETBEH U rpaHull. DKCTpeMajbHble Irpadbl.

12

1.13

[Tpocreiitye anropuT™Mbl TeOpUu Tpados.
[IyTh MUHMMaJIBHOWM CYMMapHOM JJIMHBI BO
B3BELICHHOM Tpade. Anroput™ JIeiKkcTpsl.
3amaya  KOMMHBOsDKepa.  BeHrepckuit
QITOPUTM  TOCTPOEHHUSI  COBEPLLIEHHOTO
napocodeTaHusl (3aza4a 00 ONTHMaIbHOM
HazHaueHuM). Packpacka rpada.

13




1.14

IToroku B cerax. Teopema ®opma -—
®dankepcona;  aiaroputm  Dopma -
dankepcoHa.

14

1.15

Pa3nes 4. OcHOBBI TeOpHH KOAWPOBAHUS
Kongr. AndaButHOE KOJIUPOBAHUE.
Pazpenumsrie KOJIBI. Kpurepuit
OJTHO3HAYHOCTH JEKOIUPOBaHHU.
HepaBenctBo  Maxkmuiiana.  YcioBue
CYIIECTBOBaHMS pas3feIMMOro Kojxa ¢
3aJIaHHBIMU JUIMHAMU KOJ/IOBBIX CJIOB
OnTuManbHble KOJbl M UX cBOicTBa. JlemMa
o penykuuu. Anroputmel PaHo U
XapdmaHa [OCTPOEHHS] ONTUMAIbHBIX
KOJIOB.

15

1.16

Camokoppektupyrome koael. Koasl ¢
WCTpaBJICHNEM OJHOW ommOKku. BepxHss u
HDKHSIS OLICHKH MOIITHOCTH
MaKcuMallbHOTo KoAa. Koael XaMMmuHra, ux
CBOMCTBA. AJNTOPUTM JI€KOJUPOBAHUS s
KOJOOB X3MMHUHTA. JINHEHHEIE KOIBI.

16

1.17

ITonstne anropurma. Mammnsl TeropuHra
ux [IPUMEHEHNE K CJI0Bam u
KOHCTpYMpPOBAaHHE MamuH  ThrOpUHTa.
PexypcuBnble  QyHkuuu. HopmanbHble
anroputMsl MapkoBa.

17

1.18

O030pHas JeKIus

SN

18

O0630pHOE MPAKTHYECKOE 3aHSITHE

18

(DOPM“ ammecmauuu

21

Bcero yacoB mo jucuMIJInHe
B TPETheM CceMecTpe

130

PI'P




3.3.  Conep:xaHue pa3aejioB TUCHHIIHHBI

BBenenue
[Ipenmer, 3amaun W coaepxkaHue JTUCHUIUIMHBI. OCHOBHBIE JTallbl PAa3BUTUSA JUCHMIUIMHBI.
CrtpyKkTypa Kypca, €ero MECTO U pOJib B IIOATOTOBKE CIIELUAINCTA, CBS3b C APYTUMU AUCLUIIIMHAMM.

Pa3znen 1. MHo:xecTBa M COOTBETCTBHS.
MmuoxectBa. CriocoObl 3amaHuss MHOKecTB. Omnepanuu HajJ, MHOXKECTBAMH, CBOMCTBA OIEpaluii.
CootBercTBUS MeXaAy MHOXecTBamu. [Ipsimoe mnpousBeaeHne MHOXKeCTB. CrocoObl 3amaHus
coorBercTBUi. Kommo3umus coorBercTBHid. OTOOpakeHHs, UX CBOWCTBA. (DYHKIIMOHAIBHBIC
oroOpaxenus. OTHOIICHHWS HA MHOXXECTBE. DWHApHBIC OTHOIICHHS. 3aMBIKAHUE OTHOIICHHIA.
OTHOIICHHS 2KBUBAJICHTHOCTH U TIOPSJIKA.

Pa3pnen 2. BysaeBbl pyHKIIUM

BrickazpiBaHust U JIOTHYECKHE CBs3KU. DOpMyIibl JIOTMKM BbICKa3biBaHUi. OOIe3HauYNMEbIE,
BBHITIOJTHUMBIE U IPOTHBOpEUUBbIe GopMyIibl. OCHOBHBIC 3aKOHBI JIOTUKU. byneBbl G yHKIUH.
Hopmanesabie (opmbl. Paznoxenne ¢QyHkmum anreOpbl JIOTHKM 1O TepeMeHHbIM. HopMmaiabHbie
dopmel. TeopemMa O COBEpIICHHOW JTU3BIOHKTUBHOW HOpMasibHOW ¢opme. CoBeplieHHas
KOHBIOHKTHBHAs HOpManbHasi (popma. MunuMuzanust OyneBbix ¢yHkuuid B kinacce JJHD. Meton
MUHUMM3UpYIOIMX KapT. Munumuzauus [IH® merogom Kgaaiina. MuHuMH3anmusi 4acTUYHO-
orpeeNeHHbIX OyieBbIX GyHKInid. KOHTaKTHBIC CXEMEI.

[Toable cucTeMbl. [IpuMepbl OJHBIX CUCTEM (C I0Ka3aTeIbCTBOM MOJHOTHI). Teopema XKerankuna
O TIPEJCTABUMOCTH (DYHKIIUU anreOpsl Joruku mommaomMoM. [Tommaom XKerankura. Kitaces 0yneBbrx
¢bynkuii. Teopema [locta 0 momHOTE. ANTOPUTM BBIpaKEHUSI MPOU3BOJILHON OyseBoil (yHKIIUU
gepe3 (QYHKIUY TOTHOW CUCTEMBI.

Pa3nen 3. DaemenTsl Teopuu rpagos.

OcHoBHbIE TOHATHS Teopuu TrpadoB. OmnpexneneHus rpadoB paznuuHoro Ttumna. Mzomopduzm.
MaTtpryHble ¥ YHUCJIOBblE XapakTepucTuku TrpadoB. Yactu rpada. MapmpyTbl U CBS3HOCTb.
BepumHHas cBA3HOCTh M peOepHasi CBA3HOCTh. [lepeBbs M LUKIB. MUHMMAaJIbHBIE MapLIPYTHI B
Harpy>KeHHbIX rpadax. DKCTpeMaabHble Tpadbl.

[Tpocreiimme anroputmel Teopuu rpados. IlpencraBnenus rpado u aepesbeB B OBM. Ilyth
MUHUMAaJIbHONH CYMMAapHOM JJIMHBI BO B3BelIEHHOM rpade. Anroputm JleWkcTpel. 'aMUIbTOHOBBI
LUKJIBL. 3agada kommuBosbkepa. Kparuaiiiee octoBHoe nepeBo. AnroputMm Kpackana. Benrepcekuii
QJIITOPUTM MOCTPOEHUS COBEPIICHHOT0 MapocoyeTanus. 3aaya 00 ONTUMaIbHOM Ha3HAUYEHHUH.
ITotoku B cersax. Teopema @opaa — Pankepcona; anroput™m dopua — PankepcoHa.

Pa3nes 4. OcHOBBI TeOpHH KOAWMPOBAHUS

Konapl. AndasutHoe koaupoBanue. Paznenumelie koael. Kpurepuil oqHO3HAYHOCTH JEKOAUPOBAHMSL.
HepasenctBo Makmuiuiana. YciioBue CyIIeCTBOBAaHUS Pa3AelIMMOro KoJa ¢ 3aJaHHBIMU JJIMHAMHU
KOJIOBBIX CJIOB

OntumanbHble KOABI M UX cBoicTBa. Jlemma o penykumuu. AnroputMm Xaddmana mocTpoeHus
ONTUMAaJIbHBIX KOJOB.

Camoxoppektupyromue koabl. Koasl ¢ ucnpaiennemM o JHON omMOKU. BepXHsis U HIDKHSAS OLIEHKU
MOIIIHOCTH MakcuMaiabHOro koja. Kojael XamMmuHra, NX cBOicTBa. AJNrOpUTM JEKOIUPOBAHUS AJIS
Kog0oB X>MMHUHTA. JINHEHHBIE KOIBI.

Pa3nes 5. DiieMeHTBI TEOPUM AJITOPUTMOB
[TonsiTne anroputma. Onpenenenne MamnHbl TeopuHT. [IppuMenenne MammH ThIOpUHTA K CIIOBAM.
KoncrpyupoBanne mamms Teiopunra. Berunciaumelie no Teropunry ¢yskuuu. IlpaBuiibHas



BBIYMCIMMOCTD (DyHKIHI Ha MamuHe TriopuaTra. KoMmosunus mamun Treiopunra. Tesuc Teropunra
(OcHOBHasl TUIIOTE3a TEOPUM aIropuTMoB). MamnHbl ThropuHra M COBpEMEHHBIE AJIEKTPOHHO-
BBIYMCIIUTEIIbHBIE MAIITUHBI.

PexypcuBnble ¢yHkuun. OCHOBHBIC TOHSTHS TEOPUH PEKYpCHBHBIX (PyHKIMA u Tezuc Yepua.
MapkoBckue nmoacraHoBkd. HopmanbHble anropuTMbl U UX IDpUMEHEHHE K ciioBaM. HopmanbHO
BBIYUCIIMMBIC (DYHKIIUH U IPUHLIUI HOpMaTu3auu MapKkoBa. DKBHBAJICHTHOCTD PA3IMYHBIX TEOPHIA
aJIrOPUTMOB.

3.4. Temaruka NpaKTHYECKHX 3aHATHI M0 THCHUTIIMHE
«MartemaTuyeckasi JIOTHKA U TUCKPEeTHASI MaTeMaTHKA

Ne Tema 3ansATHSA

n/m

1 MHo’kecTBa ¥ ONepalyuy HajJ HUMHU

2 CooTBeTcTBUS U OTOOpAKEHHUS

3 BrickasbiBanus u  ¢dopmynsl  anrebpsl Jorukd. HopmanbHble (opmbl  anredpbl

BBICKA3bIBaHUN

SN

Bbynessl pynakin. Hopmansable GopMBI

5 MunumMunzanus OyieBbiX (yHKUMNA. MUHMMH3ALUS YaCTUYHO ONPEIETICHHBIX OYyJIeBBIX
byHKUIMMA

6 bynesa anrdepa v TeOpusi MHOXKECTB

7 [Tosubie cucremsr. [Tormmuaombr XKerankuna. Knaccer OyneBsix ¢pyHkmmii. Teopema [locra
0 MOJIHOTE

8 [Tpumenenne OyneBbIX GYHKIUN K peIeHHO-KOHTAKTHBIM CXeMaM

9 OcHOBHbIE MOHATHUS TEOPUH rpadoB

10 | Onepanuu Hax rpadamu. Mapmipytel. KonuuecTBo MapuipyToB

11 | Ilouck KpaTyaliux MapipyToB. DiIepoB U raMWJIbTOHOB LIUKJIbI U IYTU

12 | Hdepesbs. OcTtoB rpada. DxkcTpemManbHble rpadol

13 | [IpocTeiinme aropuT™Mbl TEOPHH rpadoB

14 | ITotoku B ceTsax

15 | OcHOBHbIE NOHATHUS TEOPUH KOIUpoBaHus. ONTHUMaIbHBIE KOJbI

16 | CaMOKOpPPEKTUPYIOHIHECS KOJIBI

17 | llonarue anroputma. MammuHa Teropunra. PexypcuBHble anroputmbsl. HopmanbHble
anroputmMsl Mapkosa.

18 | O630pHOE MPAKTHUECKOE 3aHSATHE

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHne

4.1. HopmatuBublie 10kyMeHTbI 1 OCTob1

OI'OC 09.03.02 «MHbpopMalMOHHBIE CUCTEMBI M TEXHOJOTHM»,  YTBEPKAEHHBIM IPUKA30M
Muno6pnayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021);

AxageMudeckuid ydeOHbIN Tuian 1o HampabiieHnio noarotoBku: 09.03.02 «udbopmarnmoHHbIe
cUCTeMBbl U TexHosorum». [Ipoduib: ABTOMaTH3UPOBAHHBIE CUCTEMBI 00paObOTKM MHPOPMALUU U
ynpasieHusi. @opma obyueHus — 3aounas. 2025.

OOpaszoBarenbHas mporpaMma 1o HampasieHuto noarotoBku: 09.03.02 «MudopmanmonHsie
cucTeMbl U TexHojorum». [Ipoduns: ABTOMaTH3MPOBAHHBIE CUCTEMBbI 00paOOTKH MHPOPMAIUH U
yrnpasieHus. @opma o0ydeHus — 3aounast. 2025.

Vka3 Ilpesuaenta Poccuiickoit ®eneparuu ot 01.12.2016 Ne 642 «Crpaternnm Hay4dHO-
TeXHOJIOrn4eckoro passurus Poccuiickoit denepanum».
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[Ipuka3z MunnctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepamuu ot 23.08.2017 Ne 816 «O06
yrBepkaeHun [lopsiaka NpUMEHEHHs] OpraHU3alUsAMH, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
NeSITeNIbHOCTh, 3JEKTPOHHOTO OOYYEeHMsI, IUCTAHIIMOHHBIX O00pa30oBaTENbHBIX TEXHOJOTHHM INpu
peanm3anuu 00pa30BaTEIBHBIX MTPOTPAMM.

4.2.  OcHoBHas JuUTepaTypa:

1. ApnomuHa C.M., HaGeOun A.A. MaremaTtudeckas JIOTHKa W AWCKpPETHAsh MaTeMaTHKA.
Anroputmsl: Teopus u npaktuka / M.: IMK Ilpecc, 2019. 282 c.
2. Kypc nexumii. DneMeHThI AUCKPETHON MaTeMaTukH: yaeoHoe rmocodue // B.B. [Tokaszees, I'.B.

Uepkecona, B.W. Matsim, M.H. Kupcanos. M.: 2006. 239 c.
4.3. JlomosHUTEebHAS JIUTEpPATypa:

1. OBHuH A.IO. 3amaunuk no auckperHoil Mmarematuke. M.: Kumwxkueii jom «J IMBPOKOM»,
2012.

2. Matsm B.M. DnemenTsl quckpeTHOM MaTeMaTuki. OCHOBHBIE IOHATHS U onpeaesneHus. M.:
MAMU, 2005. 176 c.

3. [IyctoBoittoB H.H. Psgel. Maremarnueckass Joruka M JMCKpPETHass MaTeMaTHKa.
MeTtoauueckue yka3aHus JUisl CTyIeHTOB iHeBHOTo otaenenusd. M.: MI'TY «MAMMN», 2010. 64 c.
4. Kupcanos M.H. I'padsr B Maple.3agauu, anroputmsl, nporpammsel / M.: @uszmarnut, 2007.
168 c.

4.4. DnekTpoHHBIE 00pa3oBaTeIbHbIE PECYyPChI

[IpoBenenue 3aHATUH W aTTECTAlMii BO3MOXKHO B JUCTAHIMOHHOM (opmare ¢ HpUMEHEHHEM
CUCTEMbI JMCTaHUMOHHOrO o00ydeHust yHuBepcurera (CJO-LMS) Ha ocHoBe pa3paOoTaHHBIX
kadenpoit «MaremaTHka» 3JIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem pazaenam
IIpOrpaMMBI..

MareMaTrueckas JJOTHKa U https://online.mospolytech.ru/local/crw/course.php?id=1040
JAUCKPECTHAA MATCMATHUKA

Pa3paborannbsie JOP BKII0UAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[opsimox mnpoBeneHuss pabOT B JAUCTAHUMOHHOM (opMaTe YCTaHABIMBAECTCS OTAEIbHBIMU
pacropsKeHUsIMHU IPOPEKTopa 1o yueOHol paboTe u/uiu HeHTPOM y4eOHO-METOAMYECKONH PabOTHI.

Ka)KI[Hﬁ CTYACHT oOecrieueH WHIAUBUAYAJIIbHBIM HCOTPAHWUYCHHBIM JOCTYIIOM K 3J'ICKTpOHHOI71
OMOIMOTEKEe MOCKOBCKOTO TTOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

[Tone3nbie yueOHO-MeTOUYECKHE U MH(DOPMAIITMOHHBIE MaTepUabl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedensr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHUKAITMOHHON ceTn «HTEepHET» AJisT OCBOEHUS
JUCIMILIAHBI. WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3HOHHOE ¥ CBOOOHO pacnpocTpPaHsIeMoe
NporpaMMHoe odecrevyeHue

No| HammenoBanme | Pazpaborumk 10 HocTtynHocTh Ccpuika Ha Enunblii peectp
(mpaBooOnanaTens (JINLIEH3MOHHOE, poccuiickux nporpamm ains O9BM
) CBOOOIHO u BJ] (mpu Hammumm)
pacrpocTpaHsieMoe)
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Astra Linux | OO0 JIMLEeH3UOHHOE https://reestr.digital.gov.ru/reestr/

Common Edition | "PYCBUTEX- 305783/?sphrase_id=954036
ACTPA"

MoitOduc OO0 "HOBBIE JIuneH3NOHHOE https://reestr.digital.gov.ru/reestr/
OBJIAYHLIE 301558/?sphrase_id=943375
TEXHOJIOI' MI"
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpemeHHbIe TPo(eccHoHaNbHbIE 0a3bI JaHHBIX U MHGOPMALIMOHHBbIE
CIIPABOYHBIE CHCTEMbI

Ilepeuennb pecypcoB cetu UHTepHET, 1OCTYNHBIX IJIS OCBOCHUSI JUCHUIJIMHBI:

Ne HaunmeHoBaHue Ccbuika Ha pecypce JocTynmHocTh

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

HocTtynHa B ceTn
WuTepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

WNudopmannonnsie pecypesl Cetu

Koncynrastlloc http:// www.consultant.ru | loctymnHo

ITopran ®enepanbHbIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIETO 00pa30BaHUs

http://www.fgosvo.ru. HocrymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanub https://e.lanbook.com/ JloctymHa B ceTH
WuTepuer 6e3
OTpaHUYCHU N

IPR Books https://www.iprbookshop | [loctynua B cetn
ru/ WuTepuer 6e3
OTpaHUYECHUN

IpodeccnonanbHbie 6a3bl JAHHBIX

baza nanHbIx HaydHOU http://www.elibrary.ru HoctymHo
AJIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | docrymHo
MoJIUTEeMaTHIecKasi peepaTUBHO-
6ubnuorpaduueckas u
HayKOMETpUYecKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajibHO-TEXHHYECKOe o0ecnevYeHne U CIUIIIHHbI

MarepuanbHO — TeXHUYECKasi 0a3a YHUBEPCUTETA 0OSCIICUMBAET MPOBEJACHUE BCEX BUJIOB 3aHATHUH,
MPEIyCMOTPEHHBIX y4eOHBIM IUTAHOM, UM COOTBETCTBYET JCHCTBYIOIIMM CAHUTAPHBIM U
MIPOTHBOIOKAPHBIM MPABHIIaM U HOpMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCIOIB3YET
yueOHbIe ayTUTOPUU U3 001Iero (poHaa YHUBEpCUTETA.

[Ipu HEoOXOAMMOCTH HJIsi TPOBEACHUS WHTEPAKTUBHBIX MPAKTUUECKHX 3aHSATHU HCIIOIB3YIOTCS
KOMITbIOTEPHBIE KJIACCHl YHUBEPCUTETA.
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6. MeTonnuyeckue peKOMeH/aluu
6.1. MeToanyecKkue peKOMeHIAUMH JIJIA MpenoaBaTeisi
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh M3Yy4aeMbIil
MMM MaTepUall SIBISAETCS JUIsl HUX HOBBIM, HE MU3YyYaBUIMMCS HU B IPOTPAMME CPEAHEN LIKOJIbI, HU B
KJIACCMYECKHX pa3jiesiaX BbICIIEH MaTeMaTUKH Ha mepBoM Kypce. OJHAKO OH BIOJHE MOXET ObITh
YCTIEIIHO U3YUYeH, €CIIA CTYICHTHI OYyT MOCeHaTh 3aHATHS, CBOCBPEMEHHO BBIMOIHSITH JIOMAIITHUAC
3aJlaHusl U TOJIb30BaThCs (MpU HEOOXOIUMOCTH) CHCTEMOH IUIAaHOBBIX KOHCYJIbTAIlMM B TeUEHUE
Ka)KJI0ro ceMecTpa.

Bomenmue B Kypc AMCKPETHON MaTeMaTHUKHU IOHATUSA IMPAKTUYECKHM HMMEIOT OYEHb LIMPOKOE
pacrpocTpaHeHue JUIsl PEeLICHUs pa3HOro poAa €CTECTBEHHOHAYYHBIX 3a/1ad. X OCBOGHHE IIOMOXKET
CTYJCHTaM YCIEIIHO MPUMEHSATh HAKOIJIEHHbIEC 3HAHUS B TPO(ECCUOHATILHOM JESTEIIbHOCTH.
Heob6xoauMo ¢ camoro Hauana 3aHsTHI PEKOMEHI0BAaTh CTY/IEHTaM OCHOBHYIO M JOMOJHUTEIbHYIO
JUTEPaTypy, a B KOHIIE CEMECTPa JaTh CIIMCOK BOIIPOCOB /ISl IOJATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHM 110 TUCHHUILIMHE 00513aT€bHO TPOUH(POPMHUPOBATH CTYJIEHTOB O BHUJIE U (HopMe
MIPOMEXKYTOUYHOM aTTECTAalMU MO AMCLHUIUIMHE, CpPOKax €€ IMpPOBEACHUs, YCIOBUSIX [OMycKa K
MPOMEKYTOUYHOM aTTECTALMH, IPUMEHIEMBIX BUAAX TPOMEKYTOUYHOTO KOHTPOJIA.

N3noxeHne TeopeTHYecKoro MmaTepuaa J0HKHO COPOBOKAATHCS MILTIOCTPATUBHBIMU ITPUMEPAMHU,
THIATEILHO OTOOPAaHHBIMH TPEIOAaBaTeNIeM TaK, YTOOBl TEXHUYECKHE TPYAHOCTH M BBIKIAJIKH TIPH
pEeLIeHUN 3a/1a4yd HE OTBJIEKAJIM OT IVIABHOT'O: OCMBICJICHHUS MJAEH U CYTH MPUMEHSIEMBbIX METOJOB.
Crnenyer Bcerja ykas3blBaTh NMPUMEPhI TPAKTUYECKOTO MPUMEHEHHUS! PACCMOTPEHHBIX HA 3aHSTHIX
ypaBHEHUH U POpMyII.

[IpakTudeckue 3aHATHS JOJDKHBI OBITH OPTaHW30BaHBI MPEIOJaBaTEIeM TaKUM 00pa3oM, YTOOBI
OCTaBajJOCh BpeMsl Ha MEPUOAMYECKOE BBIMIOJIHEHUE CTYACHTAaMU HEOOJIBIION CaMOCTOSTENbHOMN
paboThI B ayIUTOPUU JJIsI TPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBarens, BeAyIIUNA MPAKTUYECKUE 3aHSTHSL, I0JKEH COTJIACOBBIBATh Y4€OHO — TEMATHUECKHIA
TIJIaH 3aHSATHH C IEKTOPOM, MCIIOIh30BATh €IMHYIO CUCTEMY 0003HAaYEHUH.

[IpenogaBarento crneayeT AOOMBATHCS CUCTEMATUUYECKON HEMPEephIBHOW pabOThI CTYICHTOB B
TEUEHUE CEMECTPa, HEOOXOIMMO BBISBIISITH CUJILHBIX CTYJIEHTOB U IPUBJICKATh UX K HAYYHOU pabdoTe,
K YY4acTHIO B PA3HOTO POJia OJMMIIHNAaX M CTYJICHUECKUX HAYYHO-TEXHMUYECKUX KOH(PEPEHIHUIX U
KOHKYpCax.

CTygeHT AOKEH OUlyllaTh 3auHTEPECOBAHHOCTh IMPENOJAaBaTeNsl B JIOCTHIKEHUU KOHEYHOTO
pe3yibTaTa: B IpHOOPETCHUH 00yUYaIOIUMHUCS MPOYHBIX 3HAHUW, YMEHHUI U BIAJCHUS HAKOTIJICHHOM
uH(popMalel A peneHus 3a1a4d B IpohecCHOHATBEHON e TEIbHOCTH.

6.1.1. Oopa3oBaTeabHbIE TEXHOJIOTHI

[IpoBenenue 3aHATHII W arTecTanuil BO3MOXHO B JMCTAaHIMOHHOM (opmare C MpUMEHEHHEM
CHCTeMBbl JHUCTaHIMOHHOro oOyuyeHus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenport «MaremMaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazzaenam
nporpammel (cMm. 1. 4.4).

[Topsimox mnpoBeaeHuss pabOT B JUCTAHIIMOHHOM (QopMmaTe YCTaHABIMUBAETCA OTIEIbHBIMU
pacropsHKeHUsMHU IPOPEKTOopa 1o yueOHol paboTe W/uiK IEHTPOM Y4eOHO-METOAMYECKONH PabOTHI.

6.2. Meroauueckue yKazaHus 1JIsl 00y4ANUIUXCS 10 OCBOEHUIO
AUCHUTTHHBI

Maremartuueckass JJOTMKa U AUCKPCTHAA MATCMATHKaA — 001acTh MaTEMAaTUKU, 3aHUMaromiasiacsAa
HU3YUCHUEM JUCKPETHBIX CTPYKTYP, KOTOPBIC BOZHHUKAIOT KaK B MPEACIax camou MaT€éMaTHKU, TaK U
B €€ MMPUITOKCHUSAX.
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http://dic.academic.ru/dic.nsf/ruwiki/750
http://ru.wiktionary.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D1%8B%D0%B9

K 4duciy Takux CTpyKTyp MOTYT OBITb OTHECEHBI KOHEUYHBIE TPYIIbI, KOHEUHbIE Ipadbl, a Takxke
HEKOTOpBIE MaTeMaTW4YecKue MOoAeNu mpeoOpa3oBareneii mHpopmanuu, KOHEYHBIE ABTOMATHI,
MamuHbl ThrOpUHTa U Tak janee.

[Ipu n3ydyeHun ypaBHEHUN AUCKPETHOM MAaTEMATUKH CIIEYET, MPEXJIe BCEro, 00OpaTuTh BHUMAHUE
Ha Takoe (pyHJAaMEeHTaJIbHOE MOHATUE MAaTEeMATHKU KaK MMOHSITHE MHOXKECTBA, HA CIIOCOOBI 3a/1aHNUS,
olepaly HaJl MHOYKECTBAMH U UX CBOWCTBA.

Heo0xoaumMo M3y4uTh COOTHOIICHUS MEXKIY OyJIEeBbIMU ONEpPALUMsSIMU, JTOTUYECKUMH ONepalusiMu
JIOTUKY BBICKA3bIBAHUM U OTNEpallMsIMU HAJl MHOKECTBaMH. Tak Kak BICKA3bIBAHUS, YMO3AKIIOUSHUS
— 3TO TO, C YEM MbI HIMEEM JI€JI0 MOCTOSIHHO B ITOBCEJHEBHOM XKU3HH, TO YMEHUIO NIEPEBOAUTH UX HA
MaTeMaTUYeCKUI S3bIK HAJ0 HAYYUTHCS Ha NPAKTUYECKUX 3aHIATHUSX M B XOJE BBINOJHEHUS
pacuetHo-rpaduueckux pador. MIMeHHO mepexol K MaTeMaTHuecKoil (popMyIHpoBKe 3a1adu (TO
€CTb €€ MaTeMaTHYECKOE MOJEIMPOBAHME) IMO3BOJISIET Jajee HAWTHU IYTH PELICHUS U IPOBECTU
rapaMeTprU4eCcKoe UCCIIEJOBaHNUE.

[Ipn w3ydeHHH MaTeMaTHYeCKOW JIOTUKH M TEOpUH TpadoB MOTPEOYeTCs CTPOUTH HEKOTOPHIC
MaTpULIBl JIaHHBIX OTHOIICHWW WJIM 3aJaHHBIX rpadoB. 31ech MOHATOOUTCS 3HAHUE TOHATHUS
MATpHIIbL, TEUCTBUIA HAJl HUMU, U3y4YaBILIHECS PaHEE.

Teopus rpadoB — 0UH U3 pa3/ie]IOB COBPEMEHHOW MaTEMAaTHKH, UMEIOIIUI OO0JIbIIOe MPUKIIATHOE
3HaueHue. lIpoOieMbl onTUMH3ALMM TEIUIOBBIX, TAa30BbIX M 3JIEKTPUUYECKUX CETEH, BOMPOCHI
COBEPILECHCTBOBAHUSl AJITOPUTMOB U CO3/JaHME HOBBIX XHUMHUYECKHX COCAUHEHUU CBSI3aHbI C
(dyHIaMEHTAIBHBIMU CBOMCTBAMU TAaKHX KAXKYIIMXCS aOCTPAKTHBIMH MATEMATHUYECKUX OOBEKTOB,
Kak rpadsl.

JIyist oOcBOGHUST METO/IOB TeOpHH IpadoB 005A3aTEIIBHO PUCYWUTE 3aJaHHBIN W MMOCTPOSHHBIN rpad.
HayuuTtech cBOOOAHO ompenensiTh €ro BepIIMHBI, pedpa. DTO MOMOXKET BaM HaxOIUTh oprpad,
BHJIETH B Ipade pa3IMuHbIe MapIIPYTHI, IETH, IIUKJIBI K HAXOJUTh TpeOyemble. Y ICHUTE, YTO JIF0O0H
rpad MokeT OBITh OXapaKTepH30BaH MAaTpPHUIAMH WHUIUJCHTHOCTH U cMexHocTu. OOparure
BHHMaHUE Ha TO, YTO Pa3MEPHOCTh MATPUIIbl MHUIUJIESHTHOCTH OINPENEISICTCS YHUCIOM BEPIIUH U
pebep rpada, a MaTpulla CMEKHOCTH SIBIISIETCS KBaJAPATHOM.

[Ipu paccMoTpeHHUM HCTIOIB30BAHMS JUCKPETHOW MaTeMAaTHKW B MPUKIATHBIX 3a/Jadax oOpaTuTe
BHMMAaHUE U U3YyUHTE, K IPUMEPY, 3a/1auy MOMCKa KpaTyalIlero myTH, 3aJa4u JUIsl SKCTPEMaJIbHbIX
rpadoB (anroputm Kpackana).

7. ®OH/1 OLIEHOYHBIX CPEACTB

q)OHI[ OICHOYHBIX CPECACTB 10 JUCHUIITINHE «MaremaTtnyeckas JJOrTHuKa 1 AUCKPCTHAA MaTCMaTuKa»
BKJIFOYACT pa3aciibl:

1. MeTo/1bl KOHTPOJIS M OLIEHUBAHUS PE3yIbTaTOB 00yUEHHUS.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3YyIbTATOB OOYyUEHUSI.
3. OueHOYHbBIE CPEACTBA.

3.1. Texymui KOHTPOIb.

3.2. IlpoMexyTouyHasi aTTecTalus.
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1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs
JUyist KOHTPOJISL YCHIEBAEMOCTH M Ka4ecTBa OCBOCHHS JUCLUILIHHBI HACTOSIICH IpOrpaMMoit

npeaAyCMOTPEHBI CIICAYIOIIUEC BUAbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYLIUI KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. lllxaJjia ¥ KPUTEPUHU OLCHUBAHUSA Pe3YJIbTATOB 00y4eHH S

®opMa NPOMEKYTOUYHOM ATTECTANUN: IK3AMEH

[TpomexxyrouHas aTrecranus oOywaromuxcs B (opMe 3K3aMeHa IPOBOJUTCA IO pe3yibTaTraM
BBITIOJIHEHUSI BCEX BHUJOB YYEOHOH pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLMILIMHE, IIPYU 3TOM YYUTBHIBAKOTCS PE3yJIbTaThl TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH B TEUCHUE
cemectpa. OlLieHKa CTENEHHU JOCTHXKEHUS 00y4aloIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
BEIyIIUM 3aHATUSA 10 JUCLMIUIMHE METOAO0M
9KCIepTHOM oneHku. [lo uTtoram mnpomMeXKyTOUHOM arTrecTaluu MO AMCLMUILIMHE BBICTABISAETCS

AUCHUIINIMHE IIPOBOJAHTCA IIPCIIOaAaBaTCIICM,

OLCHKA «OTJIIMYHO», «XOPOLIO», KYAOBJICTBOPUTCIILHO» NN «HCYHOBJIICTBOPUTCIIBHO).

IIIxana oneHNBaHUA

Onucanune

OT1ian4yao

Bemmonnensl  Bce  o0si3aTesibHbIE YCJIOBUSI IOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM aTTeCTALMH, [IPEIYCMOTPCHHBIC
MpOrpaMMONl  JUCUUIUIAHBI. CryaeHT  JeMOHCTPHUPYET
COOTBETCTBUE 3HAHUM, YMEHMI, HaBBIKOB I[1OKA3aTeNsIM,
NPHUBEACHHBIM B TaONUIaX, ONEPHPYET NPUOOPETCHHBIMU
3HAHUSAMU, YMEHHUSIMHU, HABBIKAMU, IIPUMEHSAET UX B CUTYyaLUsAX
MOBBIIICHHONW CJIOXKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OIIMOKHU, HETOYHOCTH, 3aTpyJHEHUs Npu
MEPEHOCE 3HAaHWI U1 YMEHUI HA HOBBIE, HECTAHJAPTHHIE 3a/1aUH.

Xopomo

BeimmonHensl  Bce  o0s3aTebHbIe YCJIOBUSI TNOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM ATTECTALMH, IPEIYCMOTPEHHEIE
IIpOrpamMMoOil  JTUCLMILUINHBIL. CTyneHT  JI€MOHCTPHUpPYET
COOTBETCTBUE 3HAHUHM, YMEHHMH, HAaBBIKOB IIOKA3aTeNsM,
NPUBEICHHBIM B TaOMUIaX, ONEpPUPYEeT NPUOOPETCHHBIMU
3HaHUAMU, YMEHUsAMM, HaBbIKaMU. B TO xe Bpems Ipu OTBETE
JIOIYCKA€eT HECYIIECTBEHHBIE IOIPEUIHOCTH, 3a7a4d PEIIaeT ¢
He/l0ueTaMH, He BIUSIOIMMU Ha OOIIUN XO/1 PEeLIeHHUS.

Y 10BIETBOPUTETBLHO

BeimnonHensl  Bce  o0s3aTesIbHbIE  YCJIOBHSI IOATOTOBKH
CTYIeHTa K MPOMEeKYTOUYHOI aTTecTalluM, IPETyCMOTPCHHBIE
IPOrpaMMOil  AMCLMILINHBIL. CryneHT  J1€MOHCTPUPYET
COOTBETCTBHME 3HAHWN, YMEHHI, HAaBBIKOB IOKAa3aTEIsIM,
NPUBEJCHHBIM B TaONMIAX, ONEpUpPYeT NPUOOPETEHHBIMU
3HAHUSAMHU, YMEHUAMHU, HaBblkamMu. Ho mokaseiBaeT HermyOokue
3HaHUs, TPU OTBETE HE JOMYCKaeT TIpyObIX OMIMOOK WU
MIPOTUBOPEUMil, OIHAKO B (YOPMYIUPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAsI CBSI3b MEXKAY aHaJIN30M, apryMEHTAllMEed U BBIBOJAMH,
B pEIIeHHH 3a7ad MOTYT cojepKaTbcs TpyOble omuoOku. Jls




MOJIyYEHUsl TPABUJIBLHOIO OTBETAa TPEOYIOTCA YTOUHSIOIINE
BOIIPOCBI.

He BbmmonHeHsl o0s3aTejibHbIE YCJIOBHSl IOATOTOBKH
CTYJEHTA K NPOMEKYTOYHOM aTTECTAIMH, [IPETYCMOTPEHHbIE
nporpammoit  gucuuiueel, WJIM  cryneHT pemoHcTpupyer
HEIOJIHOE  COOTBETCTBHE  3HAHMW,  YMEHHH,  HABBIKOB

HeynosnerBoputenbHO
NPUBEJCHHBIM B Ta0NMIAX, JOMYCKAIOTCA 3HAYUTEIbHBIC
OIIMOKH, TPOSABIISETCS OTCYTCTBUE 3HAHUN, YMEHUI, HABBIKOB 110
psaay ToKazaTeled, CTYAEHT HCIBbITHIBACT 3HAYUTENIbHBIC
3aTPyAHEHMS TIPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSIMH.
3. O1leHOYHbIE CPeICTBA
HaunmenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPe/ICTBA
n/a Cpe/cTBa
CpeACTBA B ®OC
1 Kontposnbhas CpenctBo mpoBepkH yMEHUU NpuMeHATh | KoHTposbHBIE
(camocToOsITENbHAS) | MOTYUYEHHbIE 3HAHUS JUIsl PEIICHUs 3ajad | 3aJlaHus
paboTta ONPEIETICHHOT O TUIIA 10 TEME WUJIU pa3lieny
(KP)

2 | PacuetHo- CpenctBo mpoBepkd yMeHHUM NpuMeHATh | Kommuiekt — 3anaHuid
rpadudeckas [IOJIyUeHHbIE ~ 3HaHUS 1O  3apaHee | A BBITNIOJIHEHUS
paboTta ONpPENIEICHHON METOJMKE [JIsl PELICHUs | pacyeTHO-

(PI'P) 3aJa4 WM 3aJaHud 0 MOJAYJII0 WU | rpaduvecKkoi paboThl

NUCLIUILIMHE B IIEJIOM.

CpeI[CTBO KOHTPOJIsA, OPraHn30BaHHOC KakK
cricnuajibHas 6ece)1a neaarorudcCKoro
pa6OTHI/IKa C O6y‘IaIOIJ_[I/IMCSI Ha TCMBI,

. . Bormpocsl o
CBA3aHHBIC C M3YyUaCMOU AVWCHUIIIIMHOU, U

VYerHbIM onpoc

3 cobecesioBaHueE, TeMaM/paszzenam
pacCuMTaHHOE Ha BBIICHEHHE O00BeMa
(YO) . JUCITUTITUHBI
3HAHUI obOyyarorerocs o
OIIpEIeTICHHOMY Pa3Jielly, TeMe, podIeMe
U T.IL.
Cucrema cTaHIapTH3UPOBAHHBIX 33/1aHUM,
MIO3BOJISIONIAST
Tect B
4 (T) aBTOMATH3HPOB Bapuanr Tecta

aTh MPOLIEYyPy U3MEPEHUS YPOBHS 3HAHUI
U YMEHMH 00yJaromerocs.

5 | Ok3amenanonnble | CpeIcTBO TPOBEPKU 3HAHUH, YMEHHH, | DK3aMeHallMOHHbIE
OuneTH HaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OMIIETHI

(Bb) TEOPETUUECKUX BOIIPOCOB, 3ajad4,
PAaKTUYECKUX 3alaHUH.

3.1. Tekyuuii KOHTPOJIb
OLEeHOYHBIE CPEJCTBA TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH BKJIOYAIOT KOHTPOJBHBIE BOIPOCHI U
3amanus B ¢popMe OJIAHKOBOTO TECTUPOBAHUS JIJII KOHTPOJISI OCBOCHHUSI OO0YYAIOIIUMHUCS Pa3/IeiioB
JTUCLUMIUIUHBL, pueM PI'P.

Coaepixanue pacueTHO-Tpaduyeckoi padoThl.
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Onepauuy HajJ MHOXECTBAMU. TpPaH3UTHBHOE 3aMbIKAHUE OTHOILEHUS, AJrOPUTM Y oplloJuia.
AnreOpandecKkue CTPYKTYpbl. DJIEMEHThl MAaTeMaTHYeCKOW JIOTUKU. HeopueHTHpOBaHHBIN W
OpPHEHTUPOBAHHBIN rpadbl, MUHUMAIbHBIA OCTOB rpada.

KommiekT TecToBBIX 3a1aHMii 1 KOHTPOabHBIX pador (T, KP)
(nas ouenku komnerenuu OINK-3)
10 TUCLUIUIMHE

Matematuyeckast JIOTHKa U JVUCKPETHAA MAaTCMATUKA
(HaMMEHOBAHHUE JMCIUILINHEI)

Hano yHuBepcanbHoe MHOxectBo U={1,2,3,4,5,6,7} u B Hem moamHOxkecTBa A={X| X < 5},
B={2,4,5,6}, C={1,3,5,6}.

Haiitu A U B (Yka3aTh npaBuiIbHbIC BApUAHTHI OTBETOB).

a. {1,2,2,3,4,4,5,6}

{1,2,3,4,5,6}

{x x<7, xeU}

{1.3}

b
C.
d.
e {3,4.2,5,1,6}

[ano Beicka3biBanue: «Ecau Temneparypa BbILIE HYJIS, TO JIE PACTAET U I€PEBO BCILIBIBETY.
Kakas (bopMyna COOTBCTCTBYCT JaHHOMY BbICKAa3bIBAHUIO.

ACB

AsB

AlB

A(B>0)

AB

Kaxas u3 OyneBbIx (pyHKIIMI 3an1caHa B KOHbIOHKTUBHON HOpMaJIbHOM
dopme (KHD)?
(XAYAZ)V(XAZ)

(Xvy)AX

(XA y)AX
(XvyvI)A(XvI)

(Xvy)vx

I'pad G 3anan cnenyromieit MaTpuIel CMEXHOCTH:

O r O B B O O
o O B B B O O
P O O © O B
P O O O O +» O
O O O ©O ©O O Bk
O B O O+ O

, O O ©O © O B+ B
O O O B B O O

00 0 01 0

Haiitu pamuyc r(G) rpada.
CrnpaBeayiuB 1 TUCTPUOYTUBHBIN 3aKOH?
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A®(BuUC)=(A®B)U(A®C)

a. a
b. HET

Kaxkoe 13 cocTaBHBIX BBICKA3bIBAHUHN ABIISIETCSA HpOTI/IBOpe‘II/IeM?
«—(A(«A)

ArB

AB

As5B

ACB

[IpumeHnnTe MapKOBCKYIO 110/ICTaHOBKY ab[dc k ciioBy abcddacba.
dccddacba
ddcdcdcca
dccddddda
dccaaaaaa
dccdceccec

Jana cucrema komang aBTomara: o0 10:10L; Q1001g¢l; QolriqolL; qi111g11L. dis koudurypammm
1900 xaxoe u3 cioB OyJeT Ha BBIXOJIE U3 aBTOMATA.

000

110

0101

1110

0111

Kaxoit u3 rpadoB siBisieTcs SitepoBbIM?

Ai(G)=[0 1 1 1 1 A2(G)=[o0 1 0 0 O
10100 10010
11011 00011
10100 01100
1 010 0] 0 010 0

A3(G)=[0 1 0 0 0] A4G)=[0 0 0 0 1]
10110 00110
01011 01011
01100 01100
0 010 0] 1 010 0

Kaxoii u3 rpadoB sBisieTcss raMUIbTOHOBBIM?

A1(G)=[0 1 1 0 1] A2(G)=[0 0 1 0 O]
10110 00010
11011 10011
01101 01100
1 011 0 0 010 0

A3(G)=[0 1 0 0 O] A4(G)=[0 1 0 0 1]
10110 10010
01011 00011
01100 01101
0 010 0] 1 01 1 0]

20



[Moctpoiite xon Xemmunra mns coodmenus f=11001110000111. B orBere mpoBepodHble OUTHI
JOJDKHBI HAXOUTHCS B COOOIICHHH.

[Ipu mnepemaue coOOIIEHHUSA, 3aKOJUPOBAHHOTO MO XEMMHUHTY, OBLIO IOJY4EHO COOOIIeHue
f=1111100111100001111. IIpousomnura nu omubka npu nepenade? Eciau ma, To ykazaTh B KaKoM
oute (MOPSIIKOBBIN HOMEP MPHU 3aIMUCH C UCIIOJIB30BAHUEM BCIIOMOTaTeNbHBIX Tabnul. Ykaszats 0 -
€CII OIIMOKY IpH TIepeiade He ObLI0).

OneHka «OTJIIMYHO» BbICTaBIIsIETCS CTYAEHTY 3a 90 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOLIO» - 32 HEe MeHee 75% NpaBUIIbHBIX OTBETOB;

OILICHKA «YJOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OIICHKA «HEYJIOBJIETBOPUTEIILHOY - 32 MeHee 50 % MmpaBUIIbHBIX OTBETOB.

KoMmiuiekT 3a1anuii 1Jis1 BHINOJTHEHUSA
pacuerHo-rpaduueckux pador (PI'P)
110 AUCIIUIIJIIMHE

Marematnyeckas JIOTUKA U AIVUCKPETHAA MAaTCMATHUKA
(HaUMEHOBaHHUE AUCIUTUTHHBI)

PacyeTHO-Tpaduyeckue 3a1anns
1. YHuBepcanbHOE MHOYXKECTBO COCTOUT U3 26 CTPOUYHBIX OYKB JaTMHCKOro ajiaBuTa. 3a1aHbl

MHokecTBa A, B, C u D (Ilpunoxxenue 1). Beranciuts MOIHOCTh MHOXKECTB X U Y.
2. 3anaiiTe MHOXKECTBO, YKa3aHHO€ Ha PUCYHKE C HUCIOJIb30BAHHUEM XapaKTEPUCTUUYECKOIO

CBOMCTBA MHOKECTBA:

x=

3. ITpounmocTpupoBaTh PaBEHCTBO MPH MOMOMM auarpamm Jifnepa-Benna: (A)B) \ (A)C) =
(A)B) \C.

4. OtHowenne 3anano marpuieit (Ilpunoxenue 2). Mcecnenosarh oTHOIIEHHE HA CHUMMETPHIO,

AHTHUCUMMETPHIO, aCUMMETpPHUIO0, pedieKCHBHOCTh, aHTHpediaekcuBHOCTh. HailTu TpaH3uTHBHOE

3aMbIKaHHE OTHOIIICHHUSI.
5. Ha mHOXecTBe ymopsioYeHHBIX Map X, :(0’0) ;X :(1’0) ' X, :(0’1) " X, :(1,1)

3aaHa OWHApHas MYJbTHILUTMKATHBHAs omepanus. [IpowsBenenue 3amaHo mo mpaBuiny A* B,

3ancanHomy B Tabmuue (IIpunokenue 3). SIBnsiercst oM MOMYTPyIoi CTPyKTypa (X ’*), rae
X = {Xo’ X, Xy, X3} ? CoctaBuTh Tabnuity Kamu cTpykTypsl.

21



6. [TocTpouB COOTBETCTBYIOIILYIO TAOIHILY 3HAUEHUH, BEISICHUTE, PaBHBI JIH CJIETYyOIINE OyIeBbl

byHKIIUU

f(y.2)=(+2) (y+x2) gk y2)=y+(z—>x)
7. [TocTporite Munumanbhayto JIH® mist pyHKImu TpeMs pa3HbIMU criocobamu (rpadudecKum
criocobom, kapramu Kapuo, merogom Ksaiina): =01011101.
8. Jns yHKUIWHM, 3aJaHHOM B BEKTOPHOM BHJIE IMOCTPOHTE MOJUMHOM JKerajakuHa Tpems
pasHbIMH crioco0amMu (METOJIOM HEOMpeeNIeHHbIX K03 duimeHTos, npeodpazosanuem CIHD, ¢
HCIIOIb30BaHueM TpeyronbHuka): f=10111011.
9. Jlst OyneBoit GyHKIIMK HAWIUTE TIPEICTABIISIONINN ee moauHoM JKerajakuHa:

xzv (x+2)y v xz’

10. Jlokaxkute, 4TO OAHA U3 (PYHKLIUN JBOMCTBEHHA JAPYTOii:

XYZ+ XYy +XZ+Y+1, Xyz+Yyz+X+Yy

11. [Toctpoiite peneiiHO-KOHTAKTHYIO CXEMY € 3aJIaHHOW (PyHKIIMEH TPOBOAMMOCTH:
(x+y)v(x+z)y +2)
12. VYrpoctute peiaeiiHO-KOHTAKTHYIO CXEMY:
x »' x t—
zZ
—_—
x’ yf z —

13. 3amana cucrema OyneBblx ¢(yHkumid f1=10110010 u £2=00111111. IlpoBeprTe naHHYIO
CHCTEMY Ha MOJIHOTY. BBINOIHUTE MONHYIO POBEPKY AJIsl 00eUX (PYHKIHUH.

14. Jloructuueckass KOMIAHMSI HIpOeKTUpYyeT (HedpTenmpoBona) razompoBox Mexay 10
HACEJICHHBIMH ITyHKTaMHU. TpaHCIIOpTHAs CeTh IMOKa3aHa Ha prc. PaccTosHUS yKka3aHbI B KWIOMETpax.

OnpenenuTth KpaTyaiumii myTh MEXIy y3/1aMu 1 ¥ BCEMHU OCTaJIbHBIMHU Y3JIaMHU.

15. [To 3aganHOl MaTpuile BecoB rpada HAMTH BETMYMHY MUHUMAIBHOTO IYTH OT BEPIIMHbI X,

710 KaXKJOW U3 BEPIIMH M0 anroputMmy JelkcTpsl (B MAaTpUYHOM BUJIE):
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X X | X X | X | X
x| 0]15]10| w0 |
X, | © | 0 o o0 |12)18
X, |© |10 0] 9 1219
X, | © | ®© | © 0 | 0|13
X 3| |0 |11 0| 14
Xg | | 4 |0 |0 | 0

16. Han oprpad. Haiiti yrcno mapupyToB AnuHb! 2 u3 BepmrHbl Ne 3 B Ne 2, yncio MapupyToB
B rpade muHBl 3 ¥ MapmpyToB JUIMHBI 4 (3alaHue B COOTBETCTBUU C BAapUAHTOM BO3BMHUTE B
«[Ipunoxenne 4»).

17. Jan B3BemieHHBIH Tpad. HaliTh 0CTOB MUHUMAILHOTO Beca (IKCTPEMalbHOE JIEPEBO).

3aiaHue B COOTBETCTBHM C BapMaHTOM Bo3bMuTe B «lIpuiioxkenue 5».

18.  Jlnarpacda G, 3a1aHHOTO MaTPULIEH BECOB, TIOCTPOUTH MUHIMAJIBHBIH IO BECY OCTOB M HAUTH
ero Bec:
N[ X [ X XX | X | X
X, 0 3 8 |12 | 7 | o | 16
X, 3 0 4 00 9 0 |
X, 8 4 0 5 7 |11 | o
X, 12 | o | 5 0 |10 | 6 4
Xs 7 9 7 10| 0 5 | ©
X, | © | © 11 | 6 5 0 5
X, 16 | 0 | 0 | 4 | ®© | 5 0
19.  HaiiTi raMMIbTOHOB LIUKJI HAUMEHbIIEH JUTMHBI (PELIUTD 3a/1a4y KOMMHUBOSIKEPA):
112[3|]4]5]6
1/0/39[45| 2 |51]33
2 0 |20[33 /4035
3 0 |55]22 |56
4 0 11843
5 0125
6 0
20. Oprpad 3anan maTpuiei cmexxnoct. Heodbxonnumo:

a) HapHucoBaTh rpad;
0) 3aMEHUTH BCe Iyrv peOpaMu U B IOJIyYEHHOM HEOPUEHTHUPOBAHHOM Ipade HalTH JilyiepoBy Lenb
(WH MK,

B) MMPOBECTH pacKpacky rpada 1 HallTH ero XpoMaTH4EeCKOe YHCIIO.
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oNeNoNoNol
RPORREFR OO
OrORr OO
RPORrREROO
RPOOoOOOO
RPORrORBR

21. Jiia nanHoro rpada onpeaenuTs, €CTh JU B HEM SIJIEpOB LIUKII U, €CITU €CTh, HAUTH €ro.

22. [Ipy momomM BEHTepCKOTo ajiropuTMa peluTe 3aJadyy Ha MaKCUMyM Ui JABYIOJBHOTO

rpada, 3aJaHHOTO MaTPUIICH:

4 6 3 5),
3 4 8 4
C=
5 45 6
4 5 8 4
23. a) [Toctpouts ko Pano u Xaddmana 1j1s CIUCKa COOOIICHUH ¢ 3aJaHHBIM pacipeielieHueM
gacToT. OnpenenuTs CTOMMOCTh KOJIa.
S T U \Y W X Y Z
0,15 0,1 0,15 0,15 0,1 0,1 0,15 0,1

6) ITocTpouts kox XsamMmuHra i 3aganHoro cooduenus 11001011, Buectu ommbky B 6 paspsia, u
MIPOBE/S AEKOIMPOBAHNE, TOATBEPIUTH MECTO OLINOKHU.
BapuaHTel 3aJaHNH IPUIATAIOTCH.

Kpurepun onenkn:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CIU OH PETYJISIPHO B TEUEHUE CEMECTpa MPeACTaBIIsAI
pelleHns 3a/1ad, BBINOJHWI IOJHOCTBIO BCE 3aJaHUS M UX 3allUTUJ, OTBETUB HA BOIPOCHI
IIPEero/iaBaTes;

- OLEHKAa «HE 3a4TEHO» BBICTABISAETCS CTYIECHTY, €CIIM OH HEPETyJIspHO B TEUEHHUE CeMecTpa
IPEJCTaBIsUl PELICHUs 3aJ]a4, BBINOJHWI 33JaHHs HE IOJHOCTBIO WM BOOOIIE HE MpPEeACTaBIIsLI
pabOThl Ha TMPOBEPKY, JOIMYCKAET CYLIECTBEHHblE HETOYHOCTH B OTBETax Ha BOIPOCHI
IIpenoiaBaTels.

Jis mpoBeneHMs TEKYIIEro KOHTPOJIS 3HAaHUM CTYJEHTOB B JIUCTAaHLUMOHHOM (opmaTe B
paspaboTtanHbIX Kadenpoit «MaremaTtuka» OHJIAWH-Kypcax MMEIOTCS MPOMEXKYTOUYHbIE (IIPOOHbIE)
TECTBHI.

3.2. [IpomMe:kyTOUHAS aTTECTAIUSI

[IpomexyTounas aTTectanus - (3K3aMeH) MPOBOIUTCS O OHIIeTaM B YCTHOM (popme.
Bpewmst 115t moAroTOBKM OTBETA HA BOMPOCH! HE Oosiee 45 MUH.

buner BkiItoyaeT TeOpETUUECKUNA BOIIPOC U 33/1aUH.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHsTCs Ha Kadenpe «MareMaTnkay.
Tunosbie BApUAHTHI OWJIETOB MPHJIATAIOTCS.
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1. MmuosxectBa. CriocoObl 3aaHMsI MHOXKECTB.

2. [Iycroe u yHuBepcaaibHOE MHOXKECTBA.

3. Omnepannu Hax MHOXKecTBaMU. CBOMCTBA Oomepaluii HaJl MHOXKECTBaMHU.

4, Bbynean. MomHocTs MHOXKECTBA. MOIITHOCTH OyrieaHa.

5. VYnopsnouennas napa. [Ipsmoe npousBenenue. CBOHCTBA IPSIMOTO MPOU3BECHHUS.
6. CootserctBue. ObnacTs onpenenenuit. O6macts 3HadeHuit. CeueHue COOTBETCTBHUS.
Oo6patHoe, onHOe, TycToe cooTBeTcTBUE. CITOCOOBI 3aJaHUSI COOTBETCTBHIA.

7. bynessie matpunbl. Kommnosuius coorBeTcTBus. Jlornyeckas cymma u npouss. bynesas
MaTpuIa.

8. Otobpaxenus. DyHKIIMOHATBHOCTh 0TOOpaxkeHus. O6pa3 u mpoodpas.

9. Xapakrepuctuka GyHkunu. CBOWCTBA XapaKTEPUCTHKH (PYHKITUH.

10. CBoiicTBa OTOOpaKEHUI.

11. CropbeKTHBHbBIC, HHbEKTUBHBIC, ONEKTUBHBIC OTOOPAKEHUSI.

12. Kommo3surus oro0paskeHwmii.

13. Enuananoe otoopaxkenue. O6paTHoe oToOpakeHue.

14, TeopeMa 0 OMEKTHBHOM 0OpaTHOM OTOOPaKCHHH.

15. 3amblkaHue oTHoIIeHUs. [TocTpoeHre TpaH3UTUBHOIO 3aMbIKaHUS.

16. Anroput™m Yopiosa.

17. OTHOIICHHS S5KBUBAJICHTHOCTH U OTHOIICHUS

18. Jlornueckue onepanuu. Jlornyeckue csizku. Tabmuna uctuHHOCTH. [Ipumepsr

19. ®opmyiel toruyeckue. O0me3HaunMble, IPOTUBOPEUNBBIC, BHITTOTHIUMEIE.

20. OcHoBHbIE 3aKOHBI JIOTUKU.

21. Bynessr ¢pyHKIIHN.

22. JIN3BbIOHKTUBHBIE U KOHBIOKTHBHBIE HOpManbHble popmbl. C/IHO, CKHO.

23. YrponieHne MepeKIFoIaTeIbHBIX CXEM.

24. bynesa anre6pa. Ilonnbie cucremsl gorunueckux ¢pynkuuid. lltpux Hleddepa, ctpenka
[Inpca, nonmmuoM XerankuHa.

25. OcHoBHbIE OHATHS TeopuH rpadoB. OnpeneneHus rpadoB pa3IuYHOIO THIIA.

26. Nzomopduzm.

217. MaTtpuyHble U YUCIOBBIE XapaKTEPUCTUKH IpadoB.

28. Yacrtu rpada. MapuipyTsl U CBI3HOCTh. BepiinHHast CBSI3HOCTb U peOepHast CBA3HOCTb.
29. JlepeBbs U UKJIBL.

30. MuHuManbHblEe MApLIPYTHI B HATPYKEHHBIX Tpadax.

31. OkcrpeManbHble rpadsl. HekoTopele mpukiaaHble 3a1a4l TEOPUH rpadoB.

KoMmuiekT Bonnpocos
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TunoBbie BapuaHThI 6MJI€TOB

MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAH S POCCUCKON OEJEPAILINN
®OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YYPEXXJIEHME BBICIIEI'O OBPA30OBAHU A
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET>»
(MOCKOBCKHWH ITOJIUTEX)

@daxynpTeT 0a30BbIX KOMIIETEHITHH, Kadenpa MaTeMaTHUKU
Huctunnuna «MaTtemaTuyeckas JOTUKa U TUCKPETHAs: MaTeMaTHKa

Buier Ne 1

YnopsnoyeHHas napa. IIpsmoe nponssenenue. CBoicTBa NPSIMOro IPOU3BEAEHUS.
[Moctpoiite Munnmansayto JH® nns GyHkuun § — (xy') — ((X +2) 3 (yz)) VXYV ZX-

w e

ITpoBepbTe cuctemy ¢ynkuuii Ha moaHoTy f1=10001001, f=00110011 (mpoBectn
MOJTHYIO TIPOBEPKY [T 00enX (DyHKITHIA).

4, [Toctpouts kox dano 11 cumBoioB {a,b,c.d,e,f,g,h} umeronux cooTBETCTBEHHO
BepositHoctH {0,2; 0,15; 0,1; 0,1; 0,16; 0,09; 0,08; *}, rae * - mpaBuiIbHAsT BEPOATHOCTD TSI
MTOCJICAHEr0 CUMBOJIA.

S. Haiinure yncno MapmpyToB anuHbl 3 B rpade:

YTBepkaeHO Ha 3aceqaHuu kadenpel MmareMatuku « 30» 04 2025 r., mpoTokon Ne 7

3aB. kadenpoii / O.M. Bapanosa /

MHHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPABOBAHU S POCCUNCKON ®EJIEPALTUN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE
OBPA3BOBATEJILHOE VYPEXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«MOCKOBCKHWM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa MaTeMaTHUKN
Hucnunnuna «MartemaTuyeckas JOTUKa U JUCKPETHAs MaTEMaTUKA

Buner Ne 2
. MmuoxectBa. CriocoObl 3aanust MHOXkeCTB. [TycToe u yHHBEpCcaabHOE MHOXKECTBA.
. IMoctpoiite nonunoM JKerankuHa GyHKIUU § — (xy') - (( X+2) J (yz)) VXYV ZX-

[TocTpouts ko Xaddmana 1yt cumBoIIOB {a,b,c,d,e,f,g,h} nMerommx cOOTBETCTBEHHO
epositHocTH {0,2; 0,15; 0,1; 0,1; 0,16; 0,09; 0,08; *}, rme * - mpaBUIbHAS BEPOSATHOCTb.
. [Toctpoiite u o Bo3moxxHocTH ynpoctute PKC dynknuu:

f=(xy)—>((x2)d(y=2))vax-

5. Haliagute MakcUMaabHBIN IIOTOK

1
2
3
B
4
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YTBepkaeHo Ha 3acenanuu kadenpe MmareMatuku « 30» 04 2025 r., mpoTokon Ne 7

3aB. kadenpoit / O.M. bapanosa /

MMHUCTEPCTBO HAVYKMU 1 BBICILIET'O OBPA3OBAHUS POCCUIICKOI ®EJEPALINN
®EJEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE YUPEXJEHUE BBICILIET'O OBPA3SOBAHUS
«MOCKOBCKHUI NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

CDaKy.TIBTeT 0a30BBIX KOMHGTGHHHﬁ, Ka(bez[pa MaTEMAaTUKHU
I[I/ICHI/IHJII/IHa «MatemaTtuyeckas JJIOrTuKa u JUCKPECTHAA MaTCMaTuKa»

Bbuaer Ne3
1. OcHoBHble OHATHA Teopuu rpados. OnpenencHus rpagoB pa3IMuHOIO THUIIA.
N3omopdusm rpados.
2. YHUBEpCcaIbHOE MHOXKECTBO COCTOHT U3 26 CTPOUYHBIX OYKB JaTHHCKOTO andaBuTa.

Beraucnute Mmomuocts MHOKecTBa X =(A\B)N(CuD),rne A={c, f,g,k},B={e, f,m,q}
C={h,i,r,w,x},D={b,e, j,u,v,z}.
3. [Moctpoiite CAH® dynkuuu: § — ((X+ 7) l (yz)) —(Xyv2x)-

4. s coobmenus 1001001110110 moctpouts ko X3MMHUHTA.
5. Haittu TpaH3UTHBHOE 3aMbIKaHWE OTHOLIECHUS 1 00O
1 101
M =
0100
1110

VYTBepkaeHo Ha 3acegaHuu Kadeapsl MateMaTuku « 30» 04 2025 r., mpotokos Ne 7

3aB. kadeapoit / O.M. bapanosa /

Jl1is ipoBeieHUs] MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYJ€HTOB B TUCTAHIIMOHHOM (hopmare B
pa3paboTanHOM Kadenpoit «MaTemaTiKa» OHJIalH-Kypce NMEeTCs] HTOTOBbIH TecT.
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