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1. He.]'ll/l, 3alavi U IVIAHUPYEMBIC PE3YyJdbTaTbl Oﬁy‘leﬂl/lﬂ
o TMCIHMIIJIMHE

K 0CHOBHBIM L€JIIM OCBOCHUS AUCIUILTUHBI «MareMaTudeckas IOTUKA U JUCKPETHAs
MaTEeMaTHKa» CIEIYyEeT OTHECTH:

- BOCITUTAHKE Y CTYACHTOB OOIICH MaTeMaTHIeCKON KYJIbTYPHI;

- IPUOOPETEHNE CTYJCHTAMH ITUPOKOTO KPyra MaTeMaTHYeCKIUX 3HAHUN, YMEHUN U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHIYKTUBHOMY W JCIyKTUBHOMY MBIIUICHUIO HApsIy C
pa3BUTHEM MaTEMATHYECKON MHTYUIIUH;

- YMEHHE CTYyJIEHTaMH pa3BUBATh HABBIKK CAMOCTOSITEILHOTO W3Y4YCHHsI Y4eOHOM W HAyIHOU
TUTEPaATyPhI, COEPIKAIIEH MaTeMaTHIECKUE CBEICHUS U Pe3yJIbTaThI;

- ¢opmupoBaHue y cTyneHTa TpeOyemMoro HaOopa KOMIIETEHIUH, COOTBETCTBYIOIIUX €r0
HAIPABIICHUIO MTOATOTOBKH U 00ECTICYMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

K 0cHOBHBIM 3a/1a4aM OCBOCHHSI TUCITUTUIMHEI « MaTemMaTnueckas JOTHMKa U TUCKpETHAs
MaTEeMaTHKa» CIEIYyEeT OTHECTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MOHSTHIA, METOJIOB, (JOPMUPYIOUTNX OOIIYI0 MAaTEMATHYECKYIO
MOATOTOBKY, HEOOXOAUMYIO JIsSl YCIEITHOTO PEIICHUS BAXKHBIX IS MPAKTHUYECKUX MPUIOKCHHMA
3a/1a4 ONTUMH3AIUY;

- IOATOTOBKY CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBATH(DUKAITMOHHON XapaKTEPUCTUKON
0akaiaBpa TO HANpPaBJICHHUIO, B TOM 4ucle (OPMUPOBAHHE YMEHHI HCIIONH30BaTh OCBOCHHBIC
MaTeMaTHYeCKHE METOIbI B MPO(ECCHOHAIBHON 1eATEeIHbHOCTH.

OO6yuenue no aucuuminHe «MaTeMaTHueckas JIOTHKa U JUCKpETHass MaTeMaTHKay HaIlpaBlIeHO Ha
dbopMupoBaHHEe y 00YUYaIOUINXCS CIASAYIONMX KoMIeTeHIi B cooTBeTcTBUU ¢ ®I'OC (ypoBeHBb
6akanaBpuata) 09.03.02 MHpOpMaLMOHHBIE CUCTEMBI U TEXHOJOTHH, YTBEPXIECHHBIA MPUKA30M
MunucrepcTBa oOpazoBanust u Hayku Poccuiickoit @enepamuu ot 19.09.2017 Ne926, ¢
M3MEHEHHUAMH, BHeCeHHbIMHU [IprKkazom MuHUCTEpPCTBA HAYKH U BhICIIEr0 oOpa3oBanust Poccuiickoit
@eneparun ot 27.02.2023 Ne 208 «O BHECeHHWH M3MEHEHUH B (enepajbHbIe rOCyAapCTBEHHBIC
o0pa3zoBaTeNnbHbIE CTAHAAPTHI BHICIIETO 00Pa30BaHU:

Kona 1 HanMeHOBaHNe KOMIIETEHIMIA NHaukaTopbl 10CTHKEHUS] KOMIIETEHIIUU
OIIK-1. CnocoGeH NpUMEHSTh NOIIK-1.1. 3HaeT OCHOBBI MAaTEMAaTHKH, (U3HKH,
€CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIE BBIYUCIIUTEIbHON TEXHUKH U IPOTPAMMHUPOBAHUS

3HAHWS, METOIE! MaTeMaTnueckoro anamusa u | AOTIIK-1.2. ymeer  pemath  cTammapTHbie
MOJEJIUPOBAHUS, TEOPETUUECKOTO U npodeccuoHanbHblE  33Jaud  C  [PUMEHEHUEM
€CTECTBEHHOHAYYHBIX U MH)KEHEPHBIX
OKCIIEPUMEHTAILHOTO UCCIEI0BAHUS B . Y OOLICHHIKEHEP
o 3HAHUM, METOJOB MAaTeMAaTU4eCKOro aHaau3a U
npoeCCUOHATILHOMN 1eATEIbHOCTH
MOJIEJIUPOBAHUS
HOIIK-1.3. uMeeT HaBBIKM TEOPETHUYECKOTO H
HKCIIEPUMEHTAIBHOIO MHCCIEIOBAaHUA OOBEKTOB
npodeccuoHanbHOM AEATEIbHOCTH

2. MecTo TUCUMILIHMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

Juctumnuaa «MaTtemaTudeckasl JIOTUKa U TUCKPETHAsi MAaTEMaTHKa» OTHOCUTCS K 00s3aTenbHOM
gactu 6110ka b1: Moayns «MaTemaTH4ecKue JUCIIUTLTAHBD.
JuctumnnmHa 6a3upyeTcst Ha CIeIyONINX MPOHICHHBIX JUCIIUILTHHAX

- IMHEeHHas anredpa;

- MaTeMaTUYECKUN aHaIIN3;

- TEOpHUsI BEPOSITHOCTEN U MAaTEMAaTUUECKasl CTATUCTHKA;

- TeopHst HUH(POPMALIHH;



Jucuumumna «MaremaThueckasi JIOTUKa M JTUCKpETHash MaTeMaTHhKa» JIOTHYECKH CBsi3aHa C
MOCTETYIOIUMH TUCIUTUTMHAMHU:
B obsazamenvhoti wvacmu:
- CEeTH U TeNEKOMMYHHKAIIUH;
- nHpopMaIMOHHAs O€30MaCHOCTH U 3alIMTa HH(popMaIumy;
- 0a3bl TaHHBIX.
B yacmu, ¢popmupyemoui yuacmuuxamu obpazoeamenbHbix OMHOUEHUL:
- uu(poBbIe METOABI 00PAOOTKH HH(OPMAITUH.
B yactu 31eKTUBHBIX JUCHUTUINH:
- MOJICIMPOBAHUE CUCTEM.

3. CrtpykTypa U coaepkaHue TUCUUILIMHBI
OO01mas TpyJ0€MKOCTh JUCIUILINHBI COCTABISET 4 3a4eTHBIX eqUHUIIBI — 144 daca.

3.1. Buabl yueOHO# padoThI M TPYA0EMKOCTH
3.1.1 Ounas opma oOy4eHus

No B 610l 06 Koanyecrso | CemecTphl
w/n U/ y4eOHoi padoThl 4aCoR )
1 | AyauTopHbIe 3aHATHS 54 54
B ToMm uucre:
1.1 | Jlekuuu 18 18
1.2 | CeMuHapcKue/IpakTUYECKUE 3aHATHS 36 36
1.3 | JIaGopaTopHbIe 3aHATHUS 0 0
2 | CamocTosiTeqibHas1 paboTa 920 90
B ToMm uucre:
2.1 | PI'P 40 40
2.2 | IloaroroBka K ceMUHapy 36 36
2.3 | lloaroroBka Kk 3aueTy 14 14
3 | lIpoMe:xxyTOYHAs aTTeCTALMA
3auet/aud.3auer/sK3aMeH - 3ayer
Hroro 144 144
3.1.3 3aounas hopma oOyueHHs
Ne KonunuyectBo
n/n Bup y4yeoHoii pa6oThI Cemectp 4
4acoB
1 | AyautopHble 3aHATHSA 14 14
B ToMm uucre:
1 Jlexuuu 6 6
CeMuHapcKue/IpakTHYECKUE 3aHATHS - -
1 JlaGopaTopHbIe 3aHATHUS 8 8
CamocrosiTeibHass padoTa 130 130
3 | Ipome:xkyTouHasi aTTecTALUS
3auet/aud.3auer/sK3aMeH - 3auer
Hroro 144 144




3.2. Temaruyeckuii IJIaH U3yYeHUS TUCUUIIITHHBI
(o ¢popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

TpynoeMKoCTh, Yac

AyautopHasi pa6oTa

Camo
Pazzeibl/TeMbl Cemuna | Jlabop | IIpakt | €TOAT
JAHCHHILTHHBI Beero | Jlex pckue/ | aTopH | WYecK | €IbHA
n | TPAKTH | bie ast A
YyeCKue | 3aHATH| moaro | pador
3aHTHA A TOBKa a

1 Pazgen 1. MHo:xecTBa N 16 2 4 0 0 10
COOTBETCTBHS.

Tema 1. Bsenenume. MHoOXecCTBa.
Crioco05b1 3aaHUs MHOXKECTB.
Onepanuu HaJi MHOKECTBAMU, CBOMCTBA
onepauui. CoOTBETCTBUSL MEKY
1] | MHOXeECTBaMH. [Ipsimoe mpousBeneHue ] 1 ) 0 0 5
MHOECTB. Crioco05bI 3aIaHus
COOTBETCTBUIA. Komno3umus
COOTBETCTBUIA.

Bbinaua pacyeTHO-rpaduIecKoi
padoThI

Tema 2. OToOpaxeHus1, X CBOWCTBA.
1.2 | ®yHKIIMOHANBHBIE OTOOPaKEHUSL. 8 1 2 0 0 5
OTHOLIEHNS] HA MHOKECTBE.

2 | Pa3nea 2. ByJeBbl pyHKIUH 48 6 12 0 0 30

Tema 1. Beicka3biBaHus U (hOPMYJIBI
2.1 | anreOps! noruku. Hopmanbubie hopMel 8 1 2 0 0 5
anreOpbl BRICKA3bIBAHUN

Tema 2. bynessl ¢pynkuu. Teopema o
qrcie OyJaeBbIX (QyHKIHA.

2.2 | JIn3bI0OHKTUBHBIC U KOHBIOHKTUBHBIE 8 1 2 0 0 5
HopMasibHBIE opMbl. CoBEpILICHHBIE

(hOpMEIL.

Tema 3. Munumu3zanus OyneBbIX
¢byukuuit. ['padmueckuit MeTo, KapThl
2.3 | Kapno, meroxn KBaitna. Munumu3zanus 8 1 2 0 0 5
YaCTUYHO ONPEAETICHHBIX OyJIeBbIX
GYHKITHH.

Tema 4. bynesa anredpa u Teopus
2.4 | MHOXeECTB. [IBOMCTBEHHBIC JIOTHYECKUE 8 1 2 0 0 5

GYHKITUH.

Tema 5. [oaHbIE CHCTEMBI JTOTUYECKUX
¢yukuuit. [Tonunom XKerankuna.

2.5 | Teopema Ilocta 0 nonHoTE. ANTOPUTM 8 1 2 0 0 5
BBIpa)KEHUS JI000H OyneBoil GpyHKIMH
yepe3 PYHKIUU TOJTHON CUCTEMBI.

Tema 6. [lpumenenue OyneBbIxX
2.6 | ¢oynkunmii k PKC. Hexoropsie 8 1 2 0 0 5
JIOTHYECKHUE 3IEMEHTBl MUKPOCXEM

3 | Pa3nea 3. DiemeHTsI Teopuu rpagos 48 6 12 0 0 30




3.1

Tema 1. OCHOBHBIE MOHATUS TEOPUU
rpagos. OpueHTHpOBaHHbBIE "
HEOPHEHTUPOBAHHBIE rPpadbl. DIEMEHTHI
rpada:  BepumMHBI, pedpa,  Iyru.
I'eomerpuueckue rpadsol.

YucnoBble XapaKTepUCTUKU TpadoB.
Yactu rpados. U3omopdusm u
roMeomMopdusm rpados.

3.2

Tema 2. Omnepauun Hax rpadamu.
Mapuipytel. KonnuecTBo MapiipyToB
MatpuuHoe mpeacTaBiIeHHe Tpados.
Marpuna CME)KHOCTH. Marpuna
uHIMIEHTHOCTH. CBs3HOCTH  rpada.
Marpuna  cBA3HOCTH.  BrblieneHue
KOMIIOHEHT CBSI3HOCTH.
CamocrositeibHas padora Nel (B
ayJAUTOPHUN)

3.3

Tema 3. 3agaun Moucka MapuIpyTOB B
rpade. ITouck MapIIpyTOB c
MUHHMAJIBHBIM 9HcIoM pedep. CBs3HbIE
KOMIIOHEHTHI Tpada. Cinabble U CUIbHbIE
oprpadsl. BepimHHas CBS3HOCTH W
pebepHas CBI3HOCTb.

Paccrosinus B rpade. uamerp, paguyc
U LIEHTp Tpada.

PaccTosinus mexay BepiiMHamMu rpada.
DOKCUEHTPUCHUTET BepUIMHBL. J[namerp
rpada. Lentp rpada. O6xoas! rpados.

3.4

Tema 4. JlepeBbs. CBOICTBa 1€PEBBLEB.
Tunsl BepmIMH JepeBa U €ro LEHTPHI.
Kopuessie nepeBbsi. OCTOB CBSI3aHHOTO
rpada.  OrmpeneneHue  KOJUYECTBA
pa3IMYHBIX  OCTOBOB.  BrlneneHue
MUHUMAaJIBHOIO  OCTOBHOTO  JEpeBa
cBs3HOrO rpada. Merox BeTBell u
rpaHuil. DKCTpeMalbHbIe rpadBbl.

3.5

Tema 5. Ilpocreiimine aaropuTMBI
teopun TpadoB. IlyTh MUHHUMATBHON
CYMMapHOM JJIMHBI BO B3BEIICHHOM
rpade. Anroputm JleWikerpel. 3amaua
KOMMMUBOsKEpa. BeHrepckuil anropurm
IIOCTPOCHHUS COBEPLIEHHOI'O
apocoyeTaHus (3amaua 00
ONTHMaJbHOM Ha3HaueHuu). Packpacka

rpada.

3.6

Tema 6. Ilotoku B cersax. Teopema
®opna — QankepcoHa; anroputm Popra
— QasikepcoHa.

Paspnen 4. OcHoBBI TeOpUH
KOIMPOBaHHS

32

20

4.1

Tema 1. Konpr. AndaButHoe
KoaupoBaHue. PasnmenuMple  KOJBL




Kpurepnii OJIHO3HAYHOCTH
JIEKOAUPOBaHUS. HepasencrtBo
MaxkMuiiana. Y ciioBHue CyIeCTBOBaHUS
pa3ienuMoro  Koja € 3aJaHHBIMU
JUIMHAMH KOJOBBIX CJIOB

OnTumanbHbIE KOJIbI U UX CBOMCTBA.
Jlemma o penykuuu. Anropurmsl @aHo
u Xaddmana noctpoeHus
ONTUMAJIbHBIX KOJOB.

Tema 2. CaMOKOpPPEKTUPYIOIIHME KOBI.
Konpl ¢ ucnpaBienrieM 0AHON OLIMOKH.
BepxHsist 1 HUXKHSAS OLIEHKH MOUTHOCTH
MaKCHUMaJILHOT'O KoJa. Konwr

4.2 | XoMMHUHra, UX CBOICTBa. AJITOPHTM 8 1 2 0 0 5
JNEKOIUPOBAHUS NIl KOAOB X3MMUHTA.
JInHeWHbIE KOMBI.
CamocrosiTesibHas padora Ne2 (B
ayJAUTOPHUN)
Tema 3. [lonsaTue anroputma. MammHbl
ThropuHra X NPUMEHEHHE K CIIOBaM U
4.3 | koHCTpyHpOBaHUEe MauH ThlopuUHra. 8 1 2 0 0 5
Pexypcusnbie ¢pynkunu. Hopmanbheie
anroput™sl Mapkosa.
4.4 O0630pHas Jeknus 6 1 0 0 0 5
" | O030pHOe NPAKTHYECKOE 3aHSATHE 2 0 2 0 0 0
Hroro | 144 18 36 0 0 90
3.1.3. Baounas ¢opma oOydeHus
TpynoeMKoCTB, Yac
AyautopHasi pab6orta
Camo
J:/_) Pase/bl/TeMbl CCMI/IH/a Jla6op | Ilpaxt | cTOSIT
HCIHTIAHBI Beero | Jlex pckue/ | aTopH | Mueck | €IbHA
I - [IPaKTU bIe as b
yeckue | 3aHATH | moaro | pador
3aHATHA a TOBKa a
1 Pasznen 1. MHo:xkecTBa 1 16 0 0 1 0 15
COOTBETCTBHSI.
Tema 1. Bsegenue. MHoxecTBa.
CriocoOsr 3a/laHus MHOKECTB.
Onepanuu HaJi MHOKECTBAMU, CBOMCTBA
onepauui. CoOTBETCTBUS MEKY
1] | MHOXeECTBaMH. [Ipsimoe mpousBeneHue ] 0 0 1 0 7
MHOECTB. CriocoOsr 3a/1aHUs
COOTBETCTBUH. Kommnozumus
COOTBETCTBUH.
Brinaua pacyeTHO-rpaduIecKoi
padoThI
Tema 2. OToOpaxeHus1, X CBOWCTBA.
1.2 | ®yHKIMOHANBHBIE OTOOPaKEHUSL. 8 0 0 0 0 8
OTHOIIEHHS] HA MHOYKECTBE.




Pa3nea 2. byJsessl pynknun

48

42

2.1

Tema 1. Beicka3biBaHus 1 (hOPMYJIbI
anreOps! Toruku. HopmanbHelie popmbl
anreOpbl BRICKA3bIBAHUI

2.2

Tema 2. bynessl ¢pynkuu. Teopema o
qrcie OyJaeBbIX (pyHKIHA.
JIM3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HopMasibHBIE popMbl. CoBepILICHHBIE

(hOpMBEL.

23

Tema 3. Munumu3zanus OyneBbIX
¢byukuuit. ['padmueckuit MeTon, KapThl
Kapno, meton KBaitna. Munumuzanus
YaCTUYHO ONPEACTICHHBIX OyJIeBbIX
GYHKITHH.

24

Tema 4. bynesa anredpa u Teopus
MHOKECTB. /|BOMCTBEHHBIE JIOTUUECKUE

GYHKITUH.

2.5

Tema 5. [loaHbIE CHCTEMBI JTOTUYECKUX
¢yukuuit. [Tonunom Xerankuna.
Teopema IlocTa o nmonHOTE. AJIrOpUT™M
BBIpa)XKEHUS JI000H OyneBoil GpyHKIHH
yepe3 PYHKIUU TOJTHON CUCTEMBI.

2.6

Tema 6. [lpumenenue OyneBbIx
¢ynkuuit kK PKC. Hexotopsie
JIOTHYECKHUE 3IEMEHTBl MUKPOCXEM

Pasnen 3. DuemenTsl Teopuu rpagos

48

43

3.1

Tema 1. OcCHOBHBIE MOHATUS TEOpPUU
rpagos. OpueHTHpOBaHHbIE "
HEOPHEHTUPOBAHHBIE rPpadbl. DIEMEHTHI
rpada:  BepumMHBI, pedpa,  OyTrH.
I'eomerpuueckue rpadsol.

YucnoBble XapaKTepUCTUKU TpadoB.
Yactu rpacdos. U3omopdusm u
roMeomMopdusm rpados.

3.2

Tema 2. Omnepauuu Hax rpadamu.
Mapuipytel. KonnuecTBo MapiipyToB
MartpuuHoe mpeacTaBiIeHHe Tpados.
Marpuna CME)KHOCTH. Marpuna
uHIMIEHTHOCTH. CBs3HOCTH  rpada.
Marpuna  cBA3HOCTH.  Bblienenue
KOMIIOHEHT CBSI3HOCTH.
CamocrositeibHas padora Nel (B
ayJAUTOPHUN)

33

Tema 3. 3agaun noucka MapuIpyTOB B
rpade. ITouck MapIIpyTOB c
MUHHMAJIBHBIM YHCcIIOM pedep. CBs3HbIE
KOMIIOHEHTHI Tpada. Ciabble U CUIbHbIE
oprpadsl. BepimHHas CBS3HOCTH W
pebepHas CBSI3HOCTb.

Paccrosinus B rpade. duamerp, paguyc
U LeHTp Tpada.

PaccTosinus mexay BepiiMHamMu rpada.
DOKCUEHTPUCHUTET BepUIMHBL. Jlnamerp
rpada. Lentp rpada. O6xo6I rpados.




34

Tema 4. JlepeBbs. CBOICTBa 1€PEBBLEB.
Tunsl BepmIMH JepeBa U €ro LEHTPHI.
KopueBsie nepeBbsi. OCTOB CBSI3aHHOTO
rpada.  OrmpeneneHue  KOJUYECTBA
pa3IMyYHBIX  OCTOBOB.  Bhlnenenue
MUHUMaJIBHOIO  OCTOBHOTO  JepeBa
cBs3HOrO rpada. Merox BeTBell u
rpaHuil. DKCTpeMallbHbIe IrpadBbl.

3.5

Tema 5. Ilpocreiimne aaropuTMBI
teopun TpadoB. IlyTh MUHHUMATBHON
CYMMapHOM JJIMHBI BO B3BEIICHHOM
rpade. Anroput™m JleWkerpel. 3amaua
KOMMMUBOsKEpa. BeHrepckuil anropurm
IIOCTPOCHHUS COBEPLIEHHOI'O
apocoyYeTaHus (3amaua 00
ONTHMaJbHOM Ha3HaueHuu). Packpacka

rpada.

3.6

Tema 6. Ilotoku B cersax. Teopema
®opna — QankepcoHa; anroputm dopra
— QasikepcoHa.

Pasznen 4. OcHOBBI

KOAUPOBaAHUA

Teopun

32

20

4.1

Tema l. Kozt AndasutHoe
kogupoBanue.  Pasznenumble  KOZBI.
Kpurepnii OJIHO3HAYHOCTH
IEKOAUPOBaHUS. HepasenctBo
Makmuiana. Y CioBHUe CyLIECTBOBAHHUS
pa3lenuMoro  Koja ¢ 3aJaHHBIMU
JUINHaMU KOJOBBIX CJIOB

OnTumanbHbIE KOJIbI U UX CBOMCTBA.
Jlemma o penykuuu. Anropurmsl @aHo
u Xaddmana noctpoeHus
ONTHMAaJIbHBIX KOJIOB.

4.2

Tema 2. CaMOKOpPPEKTUPYIOIIHME KOIBI.
Konpl ¢ ucnpaBienrieM 0AHON OLIMOKH.
BepxHsisi 1 HUOKHSSI OLIEHKH MOLIHOCTH
MaKCHUMaJILHOT'O KoJa. Konwr
X5MMUHIa, UX CBOMCTBA. AJTOpPUTM
JEKOUPOBAHMS U1 KOAOB XAMMUHTIA.
JInHelHbIE KOABL.

CamocrositeibHas padora Ne2 (B
ayJAUTOPHUN)

4.3

Tema 3. [lonsTue anroputma. MammHbl
ThrOpUHra UX IPUMEHEHHUE K CIIOBAM U
KOHCTPYMPOBAaHKME MAIIUH THIOpHHTA.
Pexypcusnbie ¢pynkunu. Hopmanbheie
anroput™sl Mapkosa.

4.4

O0630pHas Jeknus

0030pHOE NPAKTHYECKOE 3aHSATHE

(e} o o]

(e} e o]

Hroro

144

QOO

S OO

RO IO

S OO

130
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3.3 Conep:xkanue pa3iesioB AUCHUNINHBI

BBenenue
Hpe,uMeT, 3a4auu Hu co;[epncaHHe JOUCIHUITIJIINHBI. OCHOBHBIC STaIlbl pa3BI/ITI/I5I JOUCIHUITIJIINHBI.
CrtpyKTypa Kypca, ero MecTo M poJib B OJITOTOBKE CHEIUATNCTA, CBS3b C IPYTUMU JUCHUTIIIMHAMMU.

Pa3nea 1. MHoOXkecTBA M COOTBETCTBHS.
MuoxectBa. CriocoObl 3aganusi MHOXKecTB. Omnepanuy HaJl MHOXXECTBaMH, CBOWCTBA OIEpaIUil.
CootBeTcTBUs MeXIy MHOXecTBamMu. [Ipsmoe mpousBenenne MHOxecTB. CrocoObl 3amgaHus
coorBercTBUil. Kommnosuuums coorBercTBui. OTOOpakeHusi, ux cBoicTBa. MDyHKIMOHAIBHBIC
oroOpakeHuss. OTHOILICHUS HAa MHOXKECTBE. BUHapHBIE OTHOIIEHHs. 3aMbIKAHHWE OTHOILICHHA.
OTHOLIEHNS SKBUBAJIEHTHOCTH U MOPSJIKA.

Pa3nea 2. BysaeBbl pynkuun

BrickaspiBaHuss U Joruueckue CBs3kH. DopMynbl JOTHKM BbIcKa3biBaHui. OOIIe3HAYUMBIE,
BBITOJIHUMBIE U IPOTUBOPEUUBBIe (hopMyibl. OCHOBHBIE 3aKOHBI JOTHKH. bynieBbl QyHKIHH.
Hopmanbheie ¢opmbl. Paznoxenue QyHKIuM anreOpsl JOTMKH IO nepeMeHHbIM. HopmanbHble
¢dopmbl. TeopemMa o0 COBEpIIEHHONW IU3IBIOHKTHBHOM HopMmanbHOUW (opme. CoBeplieHHas
KOHBIOHKTHBHAsI HOpManbHas (popma. Munnmuzanus OyneBbix (yHkimii B kimacce JJH®D. Meron
MUHUMH3UpYIOIMX KapT. Munumuzauus [JH® wmeromom KgaitHa. MuHuMM3anusi 4acTUYHO-
orpeJieNIeHHbIX OyJeBbIX (pyHKIMI. KOHTaKTHBIE CXEMBI.

[Tonuble cuctemsl. [IpuMepsl MOTHBIX CUCTEM (C TOKA3aTENbCTBOM MOITHOTH). Teopema Xerankuna
0 MPEICTaBUMOCTH (PYHKLUH anreOpsl Joruku noauHomoM. [lonrmaom XKerankuna. Kinacest OyneBbix
¢yukuuid. Teopema Ilocta 0 momHOTE. AJNTOPUTM BBIPRXKEHUS MPOU3BOJILHON OysieBOi (yHKIMU
yepe3 PYHKIUHU TTOTHOM CUCTEMBI.

Paznen 3. DaemeHnTsl Teopuu rpagoB.

OcHoBHBIE TOHATHS Teopuu TpadoB. Omnpexnenenus rpadoB paznuuHoro Ttumna. Mzomopdusm.
MarpuuHbsle W YHMCIOBBIE XapaKTepUCTHUKU TpadoB. Yactu rpada. MapmipyTel U CBS3HOCTb.
BepmmHHast cBA3HOCTh U pebepHas CBA3HOCTb. JlepeBbs M IMKIBL. MHMHUMaJIbHBIE MapIIPyThHl B
Harpy>eHHbIX rpadax. DKCTpemManbHbIe Tpadbl.

[Tpocreiimme anroputmel Teopuu rpados. IlpencraBnenus rpado u aepeBbeB B OBM. Ilytsb
MUHHMAaJbHONH CyMMapHOM JUITMHBI BO B3BelIEHHOM rpade. Anroputm JleWkcTpsl. 'aMHUIBTOHOBBI
LUKJIBL. 3asaya KoMMuBosbkepa. Kparuaiinee octoBHoe nepeBo. Anroput™ Kpackana. Benrepckuii
AJITOPUTM TIOCTPOCHHUSI COBEPILICHHOTO MMApOCcoUeTaHus. 3a1aya 00 ONTUMAIbHOM Ha3HAUYECHUH.
ITotoku B cersix. Teopema @opaa — Pankepcona; anroputm dopua — ankepcoHa.

Pa3nes 4. OcHOBBI TeOpHH KOAUPOBAHUS

Konpl. Andasurnoe koguposanue. Pasnennmeie koapl. Kputepuit 0THO3HAYHOCTH JEKOTUPOBAHHUS.
HepasenctBo MakMuiuiana. YcClIOBHE CYLIECTBOBAHHS Pa3ACIMMOIO KOJAA C 3aJaHHBIMHU JUIMHAMU
KOJIOBBIX CJIOB

OntuManbHble KOABI M UX cBoiicTBa. Jlemma o penykiuu. AnroputMm Xad@mana mOCTpoeHUs
ONTUMAaJIbHBIX KOJOB.

Camoxoppektupytomue koabl. Koasl ¢ ucnpasnenuem oHON om0k, BepXHsis U HIDKHSS OLIEHKU
MOIIIHOCTH MakcUMalibHOro koja. Koael XsMMuHra, ux cBoiicTBa. AJIrOpUTM AEKOIUPOBAHUS IS
Kog0B X>MMHUHTA. JINHEHHBIE KOBI.

Pa3neu 5. DiieMeHTBI TeOpUHN AJITOPUTMOB

[Tonsitue anropurMa. Onpenenenue MamuHbl ThlopuHr. [Ipumenenne MamuH ThlOpUHTra K CJI0BaM.
KoncrpyupoBanue mammu Teiopunra. Berunciaumeie mo Tetopunry ¢ysHkuuu. IlpaBunbHas
BBIUMCIUMOCTS (PpyHKIMI Ha MammHe Triopunra. Kommnosumus mamun Teiopunra. Tesuc Trropunra



(OcHOBHasi TUIIOTE3a TEOPUM aIropuTMoB). Mammubl ThropHHra M COBpEMEHHBIE 3JIEKTPOHHO-
BBIYUCIIUTEIILHBIC MALLIUHBI.

PexypcuBnble ¢(yHKIMU. OCHOBHBIC TOHSATHS TEOPUU PEKYPCUBHBIX (QYHKUMH u Te3uc Yepua.
MapkoBckue NmoACTaHOBKU. HopmasibHbIE alrOpUTMBI U UX INPUMEHEHHE K cioBaM. HopmanbHO
BBIUMCIIUMBIE (PYHKIIUH U IPUHLIUI HOpMalIn3aui MapkoBa. DKBUBAJICHTHOCTh Pa3IMYHBIX TEOPUN
aJITOPUTMOB.

3.4 TemaTuKa NPAKTHYECKUX/JTA00PATOPHBIX 3aHATHI 110 JMCHMUILJIMHE
«MaremMaTH4ecKas JJOTMKA U JUCKPETHAsi MATEeMaTHKa»

3.4.1 CemuHapcKkue\IPaKTUYECKUE 3aHATUSL
CemuHapcKue/mpakTHUECKUE 3aHATUS IPEIYCMOTPEHBI Y OUHOM (HOpMBI 00yUeHHUS.

IIpakTnueckoe 3anarue 1. MHOXeCTBa M onepalvy HajJ HUMHU.

[Ipaktuyeckoe 3ansTre 2. COOTBETCTBUS M OTOOpAKEHUSI.

[IpakTuyeckoe 3ansTue 3. BeickasbiBanus U (GopMyJbl anreOpsl Joruku. Hopmanbhelie popmbl
ayreOpbl BBICKA3bIBAaHUM.

[Ipaktuyeckoe 3austue 4. byness! ¢pynkuun. Hopmanbubie GopMBl.

[IpaxTuyeckoe 3ausTHe 5. MuUHUMU3AMS OyaeBbIX QyHKIMI. MUHUMU3AIUSA YaCTUYHO
OTIpEeICIEHHBIX OYJIeBBIX (DYHKITHIA.

[IpakTruyeckoe 3ansTe 6. bynea anredpa 1 TEOPHUsI MHOKECTB.

[Mpaktuueckoe 3ansarue 7. [lomusie cuctemsl. [lomuaome! XKerankuna. Kitaccer OyneBbIX GyHKITHH.
Teopema [locra o monHOTE.

[Ipaktuyeckoe 3ansTue 8. [lpumenenne OyneBbIX QyHKUIUH K peIeifHO-KOHTAaKTHBIM CXEMaM.
[Tpaktuueckoe 3anatue 9. OCHOBHbBIE TIOHATHUS TEOPUH TPadoOB.

[Ipaxtuyeckoe 3anstue 10. Onepanun Hazg rpadgamu. Mapuipytsl. KonndyectBo MapuipyToB.
IIpakTnueckoe 3anarue 11. Ilonck kpaTyalmx MapmpyToB. DMIEpOB U FaMUJIBTOHOB LIUKJIBI U
My TH.

[Ipaxtuyeckoe 3anstue 12. [lepeBps. OctoB rpaga. DKcTpemMaibHbIe Tpadbl.

[Ipaktuyeckoe 3anstue 13. [IpocTeiiiie anropuT™Mbl TeOpun rpados.

[Ipaktuueckoe 3anarue 14. Ilotoku B ceTsx.

[IpakTnueckoe 3anarue 15. OCHOBHBIE IOHATHS TEOPUU KOAUPOBaHUS. ONTUMaIbHbIE KOABI.
[IpakTuueckoe 3anatue 16. CaMOKOPPEKTUPYIOIIHMECS KOJBI.

[Ipaktnueckoe 3anarue 17. Ilonsatue anroputma. Mammuna TelopuHra. PekypcuBHbIE aITOPUTMBI.
Hopmansnsle anroputmel Mapkosa.

[IpaxTuyeckoe 3ausaTue 18. O630pHOE MPAKTHUECKOE 3aHATHE.

3.4.2 JlaGopaTOopHbIE 3aHATHUS
JlaGopaTopHbI€ 3aHATHS MPETyCMOTPEHBI Y 3204HON (hOPMBI O0YUCHHUS.

JlaGopatopHoe 3anatue 1. MHOMXeCTBa U ONEpaliuyi HaJ HUMH.

JIaboparopHoe 3aHsTHE 2. COOTBETCTBUS U OTOOPAKEHUSI.

JIaGopatopHoe 3ansaTue 3. BrickaszbiBanusa U GopMyIibl anredpsl Joruku. Hopmansabie GopMbl
ayreOpbl BBICKA3bIBAaHUM.

JlaGoparopuoe 3ansitue 4. bynesnl pynkiun. Hopmansasie GopMel.

JlaGopatopHoe 3aHsaTHe 5. MuHnMu3anus OyneBbix GyHKUUNA. MUHUMH3ALNS YaCTUIHO
OTIpEeICIEHHBIX OYIeBBIX (DYHKITHIA.

JIaGopatopHnoe 3ansTue 6. byneBa anreOpa u Teopusi MHOXKECTB.
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JIaGoparopuoe 3anstue 7. [lonusie cucremsl. [lomunoms! XKerankuna. Knacesr OyneBbix QpyHKIHIA.
Teopema [locra 0 monHOTE.

JIaGopatopHroe 3ansatue 8. [Ipumenenue OyaeBbIX QYHKIHHA K peIeiHHO-KOHTAKTHBIM CXEMaM.
JIaGopatopHroe 3ansaTue 9. OCHOBHBIE TOHATHUS TEOPUH IpadoB.

JIaGoparopuoe 3ansatue 10. Onepauuun Hax rpapamu. MapuipyTsl. KoanuecTBo MapmpyToB.
JIaGoparopuoe 3anstue 11. ITouck kparyaimmx MapmpyToB. DUIEpOB U TAMUIBTOHOB IIUKIIBI U
MyTH.

JlaGopatopuoe 3ansatue 12. JlepeBbs. OcToB rpada. IkcTpeManbHble rpadbl.

JlaGopatopnoe 3ansatue 13. IIpocreiimme anroputMsl TeOpun rpados.

JIaGoparopuoe 3anstue 14. IloToku B ceTsx.

JIaGopatoproe 3ansaTue 15. OCHOBHBIC MOHATHS TEOPHH KOAUPOBaHUS. ONTUMAIbHBIE KOJIBI.
JIaGoparophnoe 3ansTHe 16. CaMOKOPPEKTHPYIOIIUECS KOIBI.

JIaGoparopuoe 3ansatue 17. Ilonstre anropurma. Mammmna Teiopunra. PekypcuBHbBIE alrOpUTMBI.
Hopmansnsle anroputmel Mapkosa.

JIaGopatopHnoe 3ansaTue 18. O030pHOE MPAKTUYECKOE 3aHATHE.

3.5 TemaTuKka KypcOBBIX IPOEKTOB
KypcoBbie mpoekTsl (KypcoBbie paboThl) Y4EOHBIM IIAHOM HE TIPEyCMOTPEHBI

4. Y4e0HO-MeToANYEeCKOe U HH(POPMAIIMOHHOE 00ecTieYeHne

4.1. HopmatusHblie 1oKyMeHTbI 1 'OCTb1

1. @I'OC 09.03.02 «MHpOpMALMOHHBIE CUCTEMBI W TEXHOJOTMW», YTBEPKIAEH MPHUKA30M

Munobpnayku Poccum ot 19.09.2017 Ne926, ¢ wu3MeHeHUsIMH, BHeceHHbIMH IIpukazom

MuHHCcTEpCTBA HAYKU U BbIcIIero oopasosanusi Poccuiickoii @enepanuu ot 27.02.2023 Ne 208 «O

BHECCHMH M3MEHEHUIl B (eepalbHble rocylapcTBEHHbIE 00pa3oBaTeIbHbIE CTAHAAPTHI BBICIIETO

00pa3oBaHMsI.

2. AkanemMuueckuii  y4eOHBIH  IuIaH 1O HampamieHuto — moxarotosku:  09.03.02

«upopmanonHsle cucTeMbl U TexHonorum». [Ipopunb: ABTOMaTH3HMpPOBAHHBIE CHCTEMBI

00paboTku nHGOpManuu u ynpasieHus. Popma oOyuenust — ounas. 2026.

3. Marpuna coorBerctBus komnereHiuii 09.03.02 «HpopMamoHHBIE CUCTEMBI U TEXHOJIOTHUN.
[Tpoduns: IIporpammHoe obecrieueHue UrpoBOW KOMMbIOTepHON HHIycTpuu. 2026/2027 ron
Hayasia oOyueHwus.

4. Vka3 IIpesunenra Poccuiickoit @enepanun or 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEXHOJIOTMYECKOro passutus Poccuiickoit denepanumy.
5. ITpuka3 MunuctepcTBa o6pazoBanus 1 Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816

«O06 ytBepkaenuu [lopsiaka npuMeHEHHs OpraHU3alUsIMHU, OCYIECTBIISIOUIMMUA 00pa30BaTEIbHYIO
JeSTeIbHOCTb, AJIEKTPOHHOTO OOY4YeHMS, AMCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTMH NpHU
peanu3aiy 00pa30BaTEIbHBIX POrPAMM).

4.2 OcHOBHas JIUTEpaTypa

1. I'ytoBa, C. I'. [luckpeTHas MaTeMaTHKa U MaTeMaTu4eckas JIoruka : yueonoe nocoodue / C. I'.
I'yroBa, E. C. Karan. — Kemeposo : KemI'V, 2019. — 285 ¢. — ISBN 978-5-8353-2550-4. — Tekcr
MeKTpoHHBIH  //  Jlamb  :  »nmekTpoHHO-OmOnmmoreunas  cuctema. —  URL:

https://e.lanbook.com/book/135218. — Pexxum noctyna: isi aBTOPHU3. MOIb30BaTENEH
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4.3 JlonoJiHUTeIbHAS JTUTEPATYpPA

1. JIuxtapauxos, JI. M. Marematnueckast joruka. Kypc nexkumid. 3aJaqHMK-IPAKTUKYyM U
pemenus : yaebHoe nocodue / JI. M. Jluxtapuukos, T. I'. CykaueBa. — 4-e u3a., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. — 288 c. — ISBN 978-5-8114-0082-9. — TekcT : 31ekTpoHHbIi // JIaHb :
AJIeKTpOHHO-Onbmmoreynas cucrema. — URL: https:/e.lanbook.com/book/210281. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIECH.

4.4 DyeKTpOHHBIE 00pa30BaTe/IbHbIE PecypChl

[IpoBenenue 3aHATHI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMmaTe C NPUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrPaMMBbI:

MaremaTrueckas JOTuKa U https://online.mospolytech.ru/local/crw/course.php?id=1040
JIMCKPETHAs: MaTEeMaTHKa

Pazpaborannbie DOP BKIIOYAIOT TPEHUPOBOYHEIE H UTOTOBBIC TECTHI.

[Mopsimok mpoBeneHuss pabOT B JUCTAHIMOHHOM (OpMaTe YCTAHABJIMBACTCS OTIACIbHBIMU
pacnopsHKeHUSIME IIPOPEKTOpa Mo ydeOHOM paboTe W/ WU EHTPOM y4eOHO-METOINIECKOM PabOTHI.
Kaxnplii cTyaeHT oOecreueH HWHIUBUAYyabHBIM HEOTPAHHUCHHBIM JIOCTYIOM K 3JIEKTPOHHOU
OuOIMOTEKEe MOCKOBCKOTO TMOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

[Tone3Hbie y4eOHO-METOAMYCCKIE U HH(POPMAITMOHHBIC MaTePHAJIbI IPECTABIICHBI HA CaliTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOW ceTH «HTepHeT» UIsi OCBOCHHUS
TUCIMILTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5 JIuneH3uoHHOE U CBOOOIHO PacIPOCTPaHsieMoe
NporpaMMHoe odecrneyeHune

Ne| HammenoBanue | Paspabortuuk [1O JoctynHocTs Ccpuika Ha Enunelii peectp

(mpaBooOnanatens) | (IMUEH3MOHHOE, | POCCUICKHX Mporpamm ais 9BM
cBOOOHO u bJ1 (mpu Hamuaun)
pacipoCTpaHsAeMoe)
1 | Astra Linux | OOO JIuuieH3noHHOE https://reestr.digital.gov.ru/reestr/
Common Edition | "PYCBUTEX- 305783/?sphrase_id=954036

ACTPA"

2 | MoitOduc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/reestr/
OBJIAYHBIE 301558/?sphrase_i1d=943375
TEXHOJIOT "
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4.6. CoBpemeHnHbIe NpodeccuoHAIbHBIE 0a3bI JAHHBIX U HH(POPMALIUOHHBbIE
CIPABOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHET, 1OCTYNHBIX /ISl OCBOCHUSI TUCIHUIJINHBI:

Ne HaunmeHoBanue Ccbuika Ha pecypce JocTynHoCcTh

HNHdpopManHOHHO-CIIPABOYHBIE CHCTEMBbI

) JocTtynHa B cetn
Stack Overflow E:;p si//stackoverflow.co WNutepuer 6e3

OrpaHUYCHUN

HNudopmannonnsie pecypcesl Cetu

KoncymsrantTToc http:// www.consultant.ru | JloctynHo

ITopran ®@enepanbHbIX
rOCyJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaHuUs

http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0UO0INOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetn
WutepHer 6e3
OrpaHUYCHUN

IPR Books https://www.iprbookshop | loctymnna B cetn
ru/ WNutepuer 6e3
OrpaHUYCHUN

IIpodeccuonaibubie 6a3bl JAHHBIX

ba3za naHHbIX Hay4YHOI http://www.elibrary.ru HoctymnHo
ANEKTPOHHOU OMOINOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctynmHo

noJuTeMaTHuecKas peepaTHBHO-
oubnuorpaduyeckas u
HayKOMETpUYECKasI
(bubnuomeTpuyeckas) 6aza qTaHHBIX

S. MaTepHaJIbHO-TEXHI/I‘IeCKOC o0ecrneyeHue ANCIUIIJINHBI

MarepuanbHo — TeXHUYECKasi 0a3a yHHBEpCUTETa 00ECIIeYMBaeT MPOBECHUE BCEX BUIOB 3aHATHUH,
NPEJYCMOTPEHHBIX Y4YeOHBIM IUIAHOM, W COOTBETCTBYET JCHCTBYIOIIMM CAHUTapHBIM U
MIPOTHBOMNOXKAPHBIM IPAaBUJIAM U HOPMaM.

Kadenpa «MaremaTtuka» He pacroynaraeT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U HCHOJB3YET
yueOHbIe ayTUTOPUU U3 00Iero GoHaa yHUBEPCUTETA.

[Tpr HEOOXOIMMOCTH ISl NMPOBEJACHHUS WHTEPAKTHUBHBIX IMPAKTUYECKUX 3aHSATHH HCHOIB3YIOTCS
KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.
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6. MeToanuecKkue peKoMeH AU
6.1. MeToauuecKkue peKOMeHIAIMH /115 PENoaBaTeIst
0 OPraHu3alHK 00yYeHHUsI

[Tpexne Bcero, cienyer oOpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO NMPAKTHYECKU BECh M3ydaeMbIH
VMU MaTE€pPHUaIl SBJIACTCS JJI1 HUX HOBBIM, HE M3Y4YaBIINMCs HU B IIPOrpaMMe CpEJHEN IIKOJIbI, HU B
KJIACCHUYECKHX pa3fiesiaX BBICHICH MaTeMaTHKH Ha mepBoM Kypce. OIHAKO OH BIIOJIHE MOXET OBbITh
YCIICIIHO M3YY€H, €CIIM CTYEHTHI OyayT MOCeIaTh 3aHITHsI, CBOEBPEMEHHO BBITIOJIHSATH TOMAITHUE
3aJJaHUs U TOJB30BATHCS (MPH HEOOXOIMMOCTH) CHCTEMOW IUIAHOBBIX KOHCYJIBTALMl B TEUCHHE
Ka)KJI0r'0 ceMecTpa.

Bowmenmue B Kypc IUCKPETHOM MAaTEMAaTUKH IOHATHUS IMPAKTUYECKM HMEIOT OYEHb IIMPOKOE
pacIpoCTpaHEeHHUE [l PELICHUs pa3HOro poAa €CTECTBEHHOHAYUYHBIX 3a1a4. FIX 0CBOCHUE ITOMOXKET
CTYZICHTaM YCIELIHO IPUMEHSTh HAKOIIJICHHbIE 3HaHUS B IPO()ECCHOHAIBHON AEITEIbHOCTH.
Heo0xoaumMo ¢ camoro Havasna 3aHATHIA PEKOMEHI0BATh CTYI€HTaM OCHOBHYIO M JIOTIOJIHUTEIBHYIO
JIUTEPATypy, a B KOHIIE CEMECTPA JaTh CIIMCOK BOIIPOCOB IS IOATOTOBKH K 3a4eTy.

Ha nepBom 3aHsATHH 1O TUCHMIUIMHE 0053aTEIBbHO MPOUH(GOPMHUPOBATH CTYJICHTOB O BHJIE U (OopMe
IIPOMEKYTOYHOM aTTECTAlUU 110 AUCLUIUIMHE, CPOKax €€ IPOBENCHMs, YCIOBHUAX JOIYyCKa K
IIPOMEKYTOYHOM aTTECTAlUU, IPUMEHAEMBIX BUIAX IIPOMEKYTOUHOIO KOHTPOJIA.

M3510keHne TEOpETHIECKOT0 MaTeEpUalIa JOJKHO COIIPOBOKIAATHCS WILTIOCTPATUBHBIMU IIPUMEPaMU,
TIIATEIbHO OTOOPAHHBIMM MpEenoaBaTeieM TaK, YTOObl TEXHUYECKNE TPYAHOCTH M BBIKJIAJKU MPH
pELICHUN 3a/1a4d HE OTBJIEKAJIX OT IVIABHOT'O: OCMBICJICHHS UACU U CYTH IPUMEHSAEMBIX METOIOB.
Crnenyet Bcerja ykasplBaTh IPHUMEphl MPAKTUYECKOTO MPUMEHEHUSI PACCMOTPEHHBIX HA 3aHSTHUSX
ypaBHEHUH U GOpMyIL.

[IpakTuyeckue 3aHATUS JODKHBI OBITH OPraHM30BaHBI IMPEMOJABaTeNIeM TaKHUM 00pa3oM, YTOOBI
OCTaBaJIOCh BpeMs Ha MEPUOJUYECKOE BBHINOJIHEHUE CTYJACHTaMH HEOOJBIIONW CaMOCTOSTENbHON
paboThI B ay IUTOPHH ISl IPOBEPKU YCBOCHHS M3JI0KEHHOTO MaTepuania.

[IpenonaBaTens, BeAyIIUI MPAKTUYECKUE 3aHATHS, TOJDKEH COTIACOBBIBATh YUEOHO — TEMAaTHUECKUN
IUIaH 3aHATHHA C IEKTOPOM, HCIIOJIb30BaTh EAMHYIO CUCTEMY O003HAYCHUH.

[IpenonaBaTento ciexyer MOOMBAaTbCS CHCTEMATHYECKONW HENpPEphIBHOW paboOThl CTYJICHTOB B
TEYEeHHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJCHTOB U IPUBJIEKATh UX K HAYYHOI padoTe,
K YYacTHIO B Pa3HOrO poja OJIMMIHMAJIAX U CTYACHYECKHX HAYYHO-TEXHHYECKUX KOH(EpEeHUUsIX U
KOHKYpCax.

CTy#eHT JOJKEH OILIylaTh 3auHTEPECOBAHHOCTh IPENOoJaBaTelsl B JOCTHXKEHHUM KOHEYHOI'O
pe3yibTara: B IPHOOPETEHNN 00YJaIOIMMHCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJICHUS HAKOTIJICHHOM
uHpOopManuel Ut pereHus 3a1a4 B Ipo(ecCUOHAIbHOM e TeTbHOCTH.

6.1.1. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBenenue 3aHATHI W aTTeCcTallMii BO3MOXHO B JMCTAHIMOHHOM (opMmaTe C NpPUMEHEHHEM
CHCTEeMBl JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoit «MaremaTHKa» 3SJIEKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsimox mnpoBeneHuss pabOT B JUCTAHIMOHHOM (hopMaTe YCTAHABIMBACTCS OTIACIbHBIMU
pacnopsHKeHUSIME ITPOPEKTOpa Mo ydeOHOM paboTe U/ Ui HEHTPOM y4eOHO-METOINIECKOM PabOTHI.

6.2. MeToanueckune YKazaHud NJis oﬁyqamumxca 10 0CBOCHHIO
AU CIHUITIJINHBI

MaremaTnueckasi JOrMKa M JUCKpETHas MareMaThka — 00JacTh MaTeMaTHKH, 3aHMMAIoLIasics
U3Y4YEHUEM JIUCKPETHBIX CTPYKTYDP, KOTOpPbIE BO3HUKAIOT KaK B IpeJeIax CaMOU MaTeMaTUKH, TaK U
B €€ MPUJIOKEHUSX.
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K uuciy Takux CTpyKTyp MOTYT OBITh OTHECEHBI KOHEUHbIE TPYIIIbI, KOHEUHBIE Irpadbl, a TaKkxke
HEKOTOpblE MaTeMaTH4YecKHe MOJenu mpeolOpasoBareneil HWH(pOpMAIMK, KOHEUHBIE aBTOMATHI,
MamuHbl ThIOpUHTA U TaK Janee.

[Tpu u3y4yeHUn ypaBHEHUH JUCKPETHON MaTEeMaTUKHU CIIEIyeT, MPEkKIe BCEro, 00paTUTh BHUMAaHHE
Ha Takoe (pyHJaMEeHTaJIbHOE MOHATHE MAaTEeMAaTHKU KaK MOHSATHE MHOXKECTBA, Ha CIIOCOOBI 3aaHHs,
OTepaliy HaJl MHOKECTBAMH U MX CBOMCTBA.

Heo0xoauMo M3y4yuTh COOTHOIIEHHS MEXIY OYJIEBBIMHU ONEpalMAMU, JOTHYECKUMH ONEpPaIlsIMH
JIOTHKH BbICKa3bIBaHUH 1 ONepaIisiIMU HaJl MHOKECTBaMHU. Tak KaK BHICKA3bIBAaHHS, YMO3AKIIOUCHHS
— 3TO TO, C YEM MBI UMEEM JIeJI0 IOCTOSIHHO B TIOBCEAHEBHOM KU3HH, TO YMEHHUIO NIEPEBOAUTH X HA
MaTeMaTHYECKUH SI3bIK HAJ0 HAYYUTHCS Ha NPAKTUYECKUX 3aHATUSAX U B XOJ€ BBIIOJIHEHUS
pacueTHO-rpaduyecknx padot. MIMeHHO mepexo] K MaTeMaThdeckoi (opMysnpoBKe 3amadu (TO
€CTb €¢ MaTeMaTHYeCKOe MOJAEIMPOBAHME) TO3BOJIAET Jajiee HAWTH IyTH PEIICHUS U NPOBECTH
napaMeTpU4ecKoe UCCIIEJOBaHUE.

[lpy W3ydyeHUM MaTeMaTHYECKOW JIOTMKHM M Teopuu TpadoB MOTpeOyeTcss CTPOUTh HEKOTOpHIE
MaTpUIlbl JaHHBIX OTHOIIEHHM WM 3adaHHBIX rpadoB. 31ech MOHAIOOMTCS 3HAHUE TOHITHUS
MAaTpHUILIbL, JEUCTBUIA HAJl HUMU, U3y4YaBIIUECS PAHEE.

Teopust rpadoB — OMH U3 pa3/ie]IOB COBPEMEHHON MaTEeMaTHKH, UMEIOIINN OOJIBIIOE TPHUKIATHOE
3HayeHue. IIpoOieMbl ONTUMH3AIMM TEIUIOBBIX, TA30BBIX M AJIEKTPHUYECKUX CETEH, BOIPOCHI
COBEPILICHCTBOBAHMS aJTOPUTMOB U CO3JaHHE HOBBIX XUMHUECKUX COCIUHEHUN CBSI3aHBI C
(byHIaMEHTAIBHBIMUA CBOMCTBAMU TAKMX KAXKYIIUXCS aOCTPaKTHHIMH MAaTEeMaTHYECKUX OOBEKTOB,
Kak rpagpl.

Jiist ocBOEHUST METOJI0B Teopuu rpadoB 00s3aTeNbHO PUCYITE 3aJaHHBIA UM IOCTPOCHHBIN Tpad.
Hayuurech cBOOOIHO ONpeIensiTh €ro BEpUIMHBI, pedpa. DTO NMOMOKET BaM HaXOIUTh oprpad,
BUJICTH B rpad)e pa3anyuHble MapIIPYTHI, LIEMH, IUKIBI U HAXOIUTh TpeOyeMble. Y ICHUTE, YTO JII000H
rpa¢p MokeT OBITh OXapaKTepU30BaH MaTpUIlAMH HWHIMIACHTHOCTH M CMexHocTu. OOpatute
BHUMaHHME Ha TO, YTO Pa3MEPHOCTh MATPULII MHIMJIECHTHOCTH OIPENENIAETCSl YUCIOM BEPIIUH U
pebep rpada, a MaTpHIla CMEKHOCTH SBISICTCS KBAAPATHOM.

[Tpu paccMOTpPEHUHU HCIIONB30BaHMS JUCKPETHONM MaTEMaTHKH B MPUKIAJHBIX 33jJadax oOpaTHTe
BHUMAaHHE U M3YUHTE, K IPUMEPY, 3aady NOUCKA KpaTUalIlero myTu, 3aJja4u JUis SKCTPEeMalbHbIX
rpados (anroput™m Kpackana).

7. ®OH OLICHOYHBIX CPEACTB

7.1. MeToAbI KOHTPOJISI M OLICHUBAHNUS Pe3yJIbTATOB 00y4eHHUA
I[JISI KOHTPOJIA YCIICBACMOCTU U Ka4CCTBA OCBOCHU S NUCHHUILIMHBI HaCTOHH_[eﬁ HpOFpaMMOﬁ

IIPEyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH yCrIeBaeMOCTH (TEKYIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalysl (3a4er).

HaumenoBanue
Bun xonTpons
KOHTPOJIS Kpatkas xapakTepucTiKa KOHTPOJIS
Ne n/mt pE3yJIbTAaTOB
pe3yIbTaToB pe3yabTaToOB 00yUYEHUs
o0Oy4deHus
o0ydeHus
OO6yuaronuiics B TEYCHHE cemMecTpa
PacuerHo- CaMOCTOSITENIFHO BBIMIOJHSCT PAJ PacyeTHO-
1 rpaduueckas Texymuii rpapuueckux pador mo Tteme paszaena. [lpu
pabota MIPOBEPKE IMPEIoIaBaTellb OLIEHUBAECT Ka4yeCTBO
o(opMIiIeHHs], MPAaBUIIBHOCTH PAaCUETOB.
Pemenne KOHTPOJIbHON paboThI
OCYILIECTBIISICTCSI HAa  IOCIEAHEM  3aHATHH
KonTponbHas .
2 Texymun u3zydaemoro paszaena. KouTponpHas pabota
pabota
BBITOJIHSACTCS UH/IUBUYAIbHO KaX/IbIM
cryaentoM. Ilpu mpoBepke mpemnogaBaTeib
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OLICHMBAET MPaBUJIBHOCTh  IPOU3BEIECHHBIX
pacyeToB.

3 Tect

TecTtupoBaHue MPOBOAUTCA HaA IOCIECIHEM
3aHATUM H3y4aeMOM TeMmbl. TecTupoBaHue
OCYWIECTBISICTCS,  JIMOO  TpPU  TMOMOIIHU
Texymun KOMIIBIOTEPHOH CUCTEMBI TECTUPOBAHMS, JTHOO C
HCIIOJIb30BAHUEM BBIJAHHBIX TECT-3aJaHUN Ha
OymMa)kHOM HOcHTese. B pamkax TecTHpoBaHUs
MIPOBEPSETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 3auer

[TpomexxyTouHasi arrecTanus OOy4aromuxcs B
dopme 3aueTa MPOBOIUTCS IO pe3ybTaTam
BBITMIOJIHEHUSI BCEX BHUJOB Y4eOHOH paboTHI,
MPEyCMOTPEHHBIX Y4eOHBIM TJIAHOM 1O JTaHHOU
IUCLUMIUIMHE,  TpU  3TOM  YYHUTHIBAIOTCA
pe3yabTaThl TEKYIIETO KOHTPOJIS YCHEBAEMOCTH
B TeueHne cemectpa. OlEHKa CTENEeHU
ITpoMeXyTOUHBIH | TOCTHKEHUS OOyYaIOUIMMUCSA — IJIAHUPYEMBIX
pe3yabTaToB  OOyueHHs 1O  JUCIHILUIMHE
MIPOBOJIUTCS MPENOaBaTeIeM, BEYIHM 3aHATHS
M0 JUCLUUIUIMHE METOJOM 3KCIIEPTHOM OIICHKH.
IIo wroram mNpPOMEXYTOYHOM AaTTECTAUUU 110
JMCLUUIUINHE BBICTABISIETCS OLECHKA «OTIUYHO,
«XOPOLIO», «YIOBJIETBOPUTEIILHOY» 170031
«HEYJIOBJICTBOPUTEIHHOM.

7.2. lllkana u KpUTEpPHH OLICHUBAHUS Pe3yJbTATOB 00y4eHUs!

DopMa NPOMEKYTOYHON aTTECTALIUM: 324€eT

[TpomexxyTounasi arrectauuss oOydarommxcs B (opMe 3adera MPOBOIUTCS IO pe3yibTaTaM
BBITIOJIHEHUSI BCEX BUJOB Y4eOHOH palOThHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCLUIUINHE, IIPU 3TOM YYUTBIBAIOTCS PE3yJIbTaThl TEKYILIETO KOHTPOJS YCIIEBAEMOCTH B TCUCHME
cemecTpa. OLeHKa CTETEeH! TOCTHKEHUS 00YHarOIUMHUCS IUTAHUPYEMBIX PEe3yJIbTaTOB 00YUEHUS 110
JUCLUIIMHE IIPOBOAUTCS IPENOAAaBaTeNIeM, BEAYIIUM 3aHATHSA 110 JUCLUMIUIMHE METOAOM
JKCIIEPTHOM OLEeHKHU. [0 mroram mpoMeKyTOYHOM arTecTalyy II0 JUCLUIIIMHE BBICTABIIACTCS
OLICHKA «3aYTEHO» UJIU «HE 3a4TCHO».

HIxaJjia oneHUBaAHUA

Onucanue

He 3auTeno

He nocturayTo moporoBoe 3Ha4eHUeE XOTs OBl 7151 OTHOTO YPOBHS
(dbopMHpyEeMbIX HA MOMEHT NMPOBEACHHS aTTECTAIlMH KOMITETECHIIHH.
OOyuaronMcs He BBITIOIHEH OJUH WK 0osiee BUAOB yueOHOW paboThl,
MPEYCMOTPEHHBIX Y4eOHBIM TIAHOM:

- HE BBINIOJTHEHA WJIM HE 3alIHIIEeHa XOTs Obl 0/1HA
npakTudeckas/madbopaTopHas padora;

- XOTs1 OBbI O/IHO U3 MPOMEKYTOUHBIX TECTUPOBAHHI HE BBHITIOTHEHO WM
HabpaHo menee 55%;

- HTOTOBOE TECTHPOBAHUE HE NpoiiieHo win Habpano MeHee 60%.
OOyuaronuiicsi AEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB
npeaMeTa, OTCYTCTBHE MPAKTUYECKUX HABBIKOB, HE YMEET JeNaTh
apryMEHTHPOBAaHHBIC BBIBO/IBI U IPUBOAUTH IPUMEPHI, HE BIaIeeT
TEPMUHAMH, IPOSIBISAET OTCYTCTBHE JOTMYHOCTH U TOCIE0BATEIBHOCTH
U3JI0KEHHUS, Ie1aeT OUIMOKH, KOTOPBIE HE MOKET MCIIPABUTH JaXe MPH
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KOppCKIUHU MpCIoaAaBaTCJICM, OTKA3bIBACTCA OTBCUATH HA
AOMOJHHUTCIBHBIC BOIIPOCHI, AOITYCKACT 3HAYUTCIBbHBIC OH_II/I6KI/I,
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA IPHU OICPUPOBAHUUN 3HAHUSIMU
U YMCHUAMU IIPU UX NCPCHOCC HA HOBBIC CUTYyallUH.

OOyuaronmmMcs BBIIOJIHEHBI BCE BUBI y4eOHOU paboTHI,
MIPEIYyCMOTPEHHBIE yUECOHBIM ITAHOM:

- BCE TIPAaKTUYECKHE/1a00opaTopHble padOThI BHITOIHEHBI U YCIIEIITHO
3alIHIIECHBI C PE3YIbTATOM «3aUTEHO;

- IBa IPOMEXYTOUHBIX TECTUPOBAHUsI PO IEHBl MUHUMYM Ha 55%);
- UTOTOBOE TECTUPOBAHUE MPOiIeHO MUHUMYM Ha 60%.

3auTreHo OOyuarouuiics AEMOHCTPUPYET MPOYHBIC TEOPETUUECKUE 3HAHUSA,
MPAaKTUYECKHE HaBBIKU, BIIAJZICET TEPMUHAMHU, JICJIACT
apryMEHTHPOBAaHHBIC BBIBO/IBI U 0000IIEHNS, TPUBOIUT IPUMEPHI,
OTepUpyeT NPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMH, HaBbIKAMHU,
MPUMEHSET UX B CUTYAIMSIX MOBBIIICHHOH cI0XKHOCTH. [Ipu 3TOM MOTYT
OBITH JJOMYIIEHBI OIIMOKH, HETOYHOCTH, KOTOPbIE 00YYaOLIHICs MOXKET
UCTIPAaBUTh CAMOCTOSITEIIBHO.
3. OueHo4YHbBIE CPeaCTBA
HaumenoBanue [IpencraBnenue
Ne Kpatkast xapakTepuCTHKa OLIECHOYHOTO
OLIEHOYHOT'0 OLICHOYHOI'O CPEJCTBA
/11 cpencTBa
CpeacTBa B ®OC
1 KonTponbHas CpenctBo mpoBepku yMeHuiM npuMeHsATb | KoHTposibHbIE
(camocTosiTenbHASA) | OTYYCHHBIC 3HAHMS I PEIICHUS 3a/1ad | 3a/JaHus
pabora OIIpEJICIEHHOT0 TUTIA TI0 TEME WIIH pa3iemy
(KP)

2 | PacuetHo- CpenctBo mpoBepku yMeHUN npuMeHsATh | Kommuekr 3aganuii
rpaduydeckas NOJyYeHHbIE ~ 3HAHUS 1O  3apaHee | JJs BBITTOJIHEHHS
pabora OIpENICICHHOW METOJIUKE JUIsl PELIeHHs | pacueTHO-

(PTP) 3ajad WIM 3aJaHUi 10 MOIYJI0 WM | TpaduuecKoil paboTh
JMCLUIUIMHE B LIEJIOM.
CpencTBO KOHTpPOJIS, OPTraHU30BaHHOE KaK
crienuanbHas Oeceda IMEAaroruueckoro
. aboTHHKAa ¢ OOyYaroIMMCsi Ha TEMBI
YcTHBI onpoc P yHAROT . Bompocsl no
CBSI3aHHBIC C W3y4aeMOW AMCUUIUIMHON, U
3 cobecenoBanue, TemMam/pazzenam
paccuMTaHHOE Ha BBUICHEHHE o0ObeMa
(YO) N IUCIIAIIINHEI
3HaHUU o0yyarorerocs 1o
OIIpEeICIIECHHOMY pa3fielly, TeMe, podieme
U T.II
Cucrema cTaHIapTU3UPOBAHHBIX 33/1aHUM,
MIO3BOJISIOIIAs
Tect -
4 (T) aBTOMAaTU3HUPOB Bapuanr Tecra

aThb NPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN
U YMeHH 00yJaromerocs.
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7.3.1. Tekymuii KOHTPOJIb
OLieHOYHBIE CpPENICTBA TEKYIIErO KOHTPOJSI YCIEBAEMOCTH BKJIOUAIOT KOHTPOJIBHBIE BOIMPOCHI U
3amanusl B opMe OJIAHKOBOTO TECTUPOBAHUS TSI KOHTPOJISI OCBOSHUS OOYYAIOIIUMUCS Pa3JIeioB
JTUCLMIUTUHBL, npreM PI'P.

Copnepxxanue pacueTHO-Tpadpnyeckoi padoTsbl.

Onepauuy HajJ MHOXECTBaMM. TpPaH3UTHBHOE 3aMbIKAHUE OTHOILEHUS, AJTOPUTM Y OplIoJuia.
Anrebpanueckue CTPYKTYpbl. DJIEMEHThl MaTeMaTHYecKOW Jsoruku. HeopueHTHpOBaHHBIA H
OpPHEHTUPOBAHHBIN rpadbl, MUHUMAJIBHBIN OCTOB Tpada.

KommuiekT TecToBBIX 3a1aHN B KOHTPOIbHBIX padot (T, KP)
(n1st ouenku komnereHuun OITK-3)
10 TUCLUIUINHE

Maremarnueckas JIOTUKA U JUCKPCTHAA MATCMATHUKA
(HaUMEHOBAHHUE JHCIMILTHEI)

Jano ynuBepcanmpHOe MHOXecTBO U={1,2,3,4,5,6,7} u B Hem mnommHOXecTBa A={x| x < 5},
B={2,4,5,6}, C={1,3,5,6}.

Haittu 4\Y B (Ykasath NpaBHIbHBIE BADHAHTHI OTBETOB).

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

b {1,2,3,4,5.6}

c. (x| x<7,X€Uy
d {13}

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

Jano Beicka3siBanue: «Eciau Temneparypa BbILLIE HYJIs, TO JIEL PACTACT U I€PEBO BCILIBIBET.
Kakas ¢hopmysa COOTBETCTBYET JaHHOMY BBICKA3bIBAaHHIO.

A-B
AAB
A-B
A—(BAC)
AVB

Kakas u3 OyneBbIX (yHKIMH 3anicaHa B KOHBIOHKTUBHON HOPMAaJIbHOM
dopme (KHD)?

(xAYAZ)V(XAZ)

(xvy)Aax

(xAy)AXx

(xvyvz)a(xvz)

(xvy)vx

I'pad G 3aman cnenyromieit MaTpuIe CMEXHOCTH:
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00110100
00111000
1 10000 01
1 1.0 0 0010
010 00O0T10O0
1 0000001
00011000
001 00T1O0O0
Haiitu paguyc 7(G) rpada.

CripaBeyIUB 11 JUCTPUOYTUBHBINA 3aKOH?
A®(BUC)=(A®B)U(A®C)
a. na

b. HET

Kaxkoe u3 cocTaBHBIX BHICKA3bIBAHUH SBIISIETCS HpOTI/IBOpe‘{I/IeM?

—(AV<—A)

A<B

AVB
AAB

A—B

[IpumenuTe MapKOBCKYIO MOACTaHOBKY ab—dc k cioBy abcddacba.

dcceddacba
ddcdcdcca
dceddddda
dccaaaaaa
dccdcccccc

Hana cuctema komanyg apromata: qo0—qiOL; qi0—qrl; qol —qolL; qil—qil1L. dua

koH(uryparmu 1qo0 kakoe u3 cioB OyAeT Ha BBIXOJIE U3 aBTOMATA.
000

110

0101

1110

0111

Kaxkoit u3 rpados siBisercs 31i1epoBbIM?
0 1 1 1]

1
1
1
1

oS O = O
—__= O =
S O = O =
oS O = O
o O O = O
S = O O =
—_ = O O O
S O = = O
S O = O O

AlG)=L : As (G)=L |



01 000 0 0 0 01
1 01 10 001 10
01 011 01 011
01100 01100
AyG)=L0 0 1 0 0] A(G)=L1 0 1 0 0]
Kakoii u3 rpa¢oB siBisieTcst raMHIbTOHOBBIM?
011 0 1] 0 0 1 0 0]
1 01 10 00 01O0
1 1 0 1 1 1 0011
01 1 01 01100
AG)=L1 0 1 1 0] Ay (G)=L0 0 1 0 0]
01000 01 0 01
1 01 10 1 0010
01 011 00 0 11
01 100 011 01
AG)=L0 0 1 0 0] AG)=L1 0 1 1 0]

[Toctpoiite xonq Xemmunra ans coodbmenus f=11001110000111. B orBere mpoBepodHble OUTHI
JOJDKHBI HAXOJIUTHCS B COOOIIICHHH.

[lpu mnepemaue cooOIIEHUS, 3aKOJUPOBAHHOTO MO XEMMHHTY, OBLIO MOJy4eHO COOOLIeHHE
f=1111100111100001111. ITpowuzouuta au ommobka npu nepenade? Ecnu ga, To ykazaTe B KakoM
oute (MOPSIKOBBIA HOMEP MPH 3aITUCH C UCTIOIH30BAHUEM BCIIOMOTATeNbHBIX Tabmui. Yka3ath 0 -
€CIIi OIIMOKY TpH 1epeiaue He ObLI0).

Onenka «0TIMYHO» BbIcTaBisieTcs cTyAeHTY 3a 90 — 100% npaBUIBHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 32 He MeHee 75% NpaBUIbHBIX OTBETOB;

OIICHKA «yJIOBJIETBOPUTEIILHO» - 3a HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OLICHKA «HEYJIOBIETBOPUTEILHOY - 3a MeHee 50 % NpaBUIIBHBIX OTBETOB.

KomnuiekT 3aganuii Il BBINIOJIHEHHUS
pacdyeTHo-rpadpuueckunx pador (PI'P)
110 JUCHUIIIIUHE

MaremaTudecKkas JIOTUKA U JTUCKPETHAs MaTeMaTHKa
(HaMMEHOBAHHUE JIMCIMILTUHEI)

PacuerHo-rpaduyeckue 3aganus
1. YHHBepcalbHOE MHOKECTBO COCTOHUT U3 26 CTPOUYHBIX OYKB JJATMHCKOTO ayi(haBuTa. 3a1aHbI

MHoxecTBa A, B, C u D (Ilpunoxenue 1). Beraucants MOmHOCT, MHOXKECTB X U Y.
2. 3ajaiiTe MHOXXECTBO, YKa3aHHO€ Ha PHUCYHKE C HCIOJb30BAHUEM XapaKTEPUCTUUECKOTO

CBOMCTBA MHOYKECTBA:
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YA
y=1
0
T x
x=

3. [TpousmtrocTpupoBaTh PaBEHCTBO NP MOMOINHK quarpamm Jinepa-Benna: (ANB) \ (ANC) =
(ANB) \C.
4. Otnomenue 3anano Marpuueit (Ilpunoxenue 2). UccnenoBaTh OTHOIIEHHE HA CHUMMETPUIO,

AHTUCUMMETPHIO, aCUMMETPUIO, Pe(IeKCUBHOCTh, aHTUpe]IeKCUBHOCTh. HaliTu TpaH3UTHUBHOE

3aMBbIKAaHHUEC OTHOLIICHHA.

X, :(0,0) X, =(1,0)

3. Ha MHOXeCTBE yHOPSANOYEHHBIX IIap , ’x2 - (0’1) , X3 = (1’1)

3aaHa OMHApHAS MyJIbTUIUIMKATHBHAS omepanus. IIpoumssemenue 3agaHo no mpasury A * B

*
3anucanHoMy B Tabnuie (IIpunoxenue 3). SIBnseTcss MU MOIYTPYNIION CTPyKTypa ( ’ ), rae

X =1X,,%,X,,X
{ 02717720 3}? CocraButb Tabmuiy Kanu cTpykrypsl.

6. [TocTpouB COOTBETCTBYIOIIYIO TaOIHILy 3HAUCHUH, BEIICHUTE, PAaBHBI JIU CIIEAYIOLIHE OyJIEeBbI
byHKIIUN

! ! !

! !
f(x,y,z)z(x+z ) (y+xz) , g(x,y,z)=y+(z —>x)

7. [Toctpoiite MmunuManbhyto JJH® st GyHKIMK Tpemst pa3HbIME crioco0amu (rpaduyeckum
cniocobomM, kapramu Kapno, meronom Kgaitna): =01011101.
8. Jns QyHKUMHM, 33aJaHHOM B BEKTOPHOM BHJE IMOCTPOWTE MoiuHOM JKerajkuHa Tpems
pasHbIMH crtoco0amu (METOJIOM HEOMpEeeNICHHbIX K03 duimeHTos, npeodbpazoanuem CIHD, c
UCTOJIb30BaHuEM Tpeyronbhuka): f=10111011.
9. Jlnst OyneBoit GyHKIIMM HaiuTe MpeCTaBIAIONIHiA ee nosimHoM JKerankuHa:

xzv(x+z)yvx'z
10. JlokaxwuTe, 4To oJ(Ha U3 (PYHKIMI TBOWCTBEHHA JPYTOM:

xyz+xy+xz+y+1, xyz+yz+x+y

11. [TocTpoiiTe peneitHO-KOHTaKTHYIO CXeMY C 33JaHHON (DyHKIIMEN TPOBOJMMOCTH:
(x+y)v(x+z)y +2)
12. YIpocTure peaeiiHO-KOHTAKTHYIO CXEMY:
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’

X y Z

13.  3amana cuctema OyneBbix ¢ynkuuit fi=10110010 u £,=00111111. IIpoBepsre naHHYyIO
CHCTEMY Ha MOJIHOTY. BBITIOIHUTE MOMHYIO POBEPKY [Tt 00euX (QyHKIIUHA.

14.  Jloructuyeckass KOMIaHUs TpoekTupyeT (HedrenmpoBona) razompoBox Mmexay 10
HACEJICHHBIMH IyHKTaMU. TpaHCIIOpTHAs CeTh MOKa3aHa Ha puc. PaccTosiHuS yKka3aHbl B KUJIOMETpax.

Onpenenuts KpaT4allInil MyTh MEXTY y37IaMHU 1 M BCEMH OCTaJIbHBIMU y3JIaMHU.

15. I[To 3amanHOl MaTpulle BecoB rpada HAWTH BEIUYHMHY MUHUMAIBHOTO ITyTH OT BEPILIMHbI M

710 KayKJOW U3 BEPIIMH 110 aNroputMmy JleHKcTpel (B MAaTpUYHOM BUJIE):

X1 Xy | Xy | Xy | X | X
X, 0 |15|10| o0 | 0 | ®©
x, |®© | 0 oo o 1218
X, |© | 10109 12119
X, | ®© | ®© | © 0 | 0|13
X | 3|0 oo 110 |14
Xg | © | © 4 | oo |0 | 0

16. Han oprpad. Haiiti urcno mapuipyToB AnuHbI 2 u3 BepuirHbl Ne 3 B Ne 2, yncio MapmpyToB
B rpade AnuHbI 3 U MapHpyToB JUIMHBI 4 (3ajaHue B COOTBETCTBHM C BapUaHTOM BO3bMHTE B
«IIpunoxenue 4»).

17. Jan B3BemeHHbIH Tpad. HailTu OCTOB MHUHUMANIBHOTO Beca (IKCTpEMANBHOE JEPEBO).
3asaHue B COOTBETCTBUM C BapuaHTOM Bo3bMuTe B «IIpmiioxxenue 5».

18. Jns rpada G, 3aJaHHOTO MaTPUIIEH BECOB, TOCTPOUTH MUHUMAJIBHBIH 110 BECY OCTOB U HAalUTH

€ro BCC:

XX | x| x| X | X | X,
x |03 8127 [ow]16
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X, 3 0 4 0 o0 o0
X, 8 4 0 11 | o
x, | 12 ] © 5 0 [ 10| 6 4
x5 | 7 9 7 110 ] O 5 | o
X, | © | @ 11 6 5 0 5
X, 16 | o 0 4 0 5 0
19. HaliTn raMuibTOHOB LIMKJI HAMMEHBIIEH JUIMHBI (PEIINTD 3aJ1a4y KOMMHUBOSIKEPA):
1121314 ]5]6
110(39|45| 2 | 51|33
2 0 [20]33/40]35
3 0 [55]22 |56
4 0 1843
5 0 |25
6 0
20. Oprpad 3axan marpurei cmexxaoctu. Heodxoanmo:

a) HapucoBaTh rpad;
0) 3aMEHUTH BCe Iyrd peOdpaMu U B MOJIy4€HHOM HEOPUEHTHPOBAHHOM Ipade HAUTH SHIEPOBY LIETh
(Wm 1UKI);

B) MPOBECTH pacKpacky rpada 1 HalTH ero XpoOMaTHYECKOE YHCIIO.

21.

22.

Jlnst nanHOTO Tpada onpeAeanTb, €CTh I B HEM 3IJIEpOB IIUKII U, €CJIU €CTh, HAUTH €To.

1 0 0 0 0 1
0 0 0 0 0 1
0 I 1 1 0 O
0 1 0 1 0 1
0 0 1 0 0 O
0 1 0 I 1 1

IIpy moMomu BEHIepCKOro aJIropuTMa pPEIIMTe 3aJadyy Ha MAKCUMyM Ui JIBYJOJIBHOTO

rpada, 3aJaHHOTO MaTPULICH:

23.

qacCToT. OHpGI{CHI/ITB CTOMMOCTH KOJa.

“w A~ B~ O

3
8
5
8

[ )N SN

N

a) [Toctpouts ko Pano u Xahdmana 1is1 criucka COOOIIEHHI C 3aJaHHBIM paclpeeICHIEM

U

0,15

0,1

0,15

0,15

0,1

0,15

0,1
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6) ITocTpouts koa XammuHra i 3agannoro coodmenus 11001011, Baectn ommbky B 6 paspsn, u
NpoBeAs JEKOIUPOBAHKE, IOATBEPIUTH MECTO OLTMOKH.
BapuaHTel 3aJaHNH NPUIATaIOTCH.

Kpurepun onenku:

- OLICHKA «3a4YTE€HO)» BBLICTABIIIETCS CTYICHTY, €CIIU OH PETYIAPHO B TEUEHUE CEMECTPA IIPEACTABIII
pelicHusd 3aaa4, BBINMOJIHWIII IOJHOCTBIO BCC 3aJaHUsA W HUX 3alllUTUJI, OTBCTUB Ha BOIIPOCHI
IpenoaaBaTes;

- OLIEHKA «HE 3a4YTE€HO» BBICTABIIAETCI CTYIECHTY, €CIIM OH HEPETYSIPHO B TEUYEHUE CEMECTpa
NpEACTaBJIA PCHICHUA 3a4a4d, BbIINOJIHWII 3aJdHUSA HC IMOJHOCTBIO WJIA B006H_[e HC MOPpCACTaBJIAI
paboThl Ha TPOBEPKY, [OIMYCKAEeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCH
npenoaaBaTeis.

JUis mpoBeneHWs TEKYIIEro KOHTPOJIA 3HAaHUM CTYJEHTOB B JUCTAaHLUMOHHOM (opmaTe B
pa3paboTaHHbIX Kadenpoil «MaTeMaTukay OHJIAWH-Kypcax UMEIOTCS NMPOMEXKYTOUYHbIE (IPOOHBIC)
TECTBI.

7.3.2. [IpoMexkyTOUHAS ATTECTAUSA

[TpomesxyTouHas arTecTanus - (3K3aMeH) MPOBOJUTCS 1O OUIeTaM B YCTHOM (opme.
BpewMs 114 moAroToBKM OTBETA Ha BOIPOCHI HE Oosee 45 MuH.

buier BKiItOYaeT TEOPETUYECKHUMA BOIIPOC U 3aa4H.

KoMmeKkThl 35K3aMeHallMOHHBIX OUIETOB XpaHATCs Ha Kadeape «MaremaTukay.
Tunosbie BApHAHTHI ONJIETOB NPHJIATAIOTCS.

KoMmmuiekT Bonnpocos

1. MuoxectBa. CriocoObl 3a1aHUSI MHOKECTB.

2. IlycTtoe u yHuBepcalbHOE MHOXKECTBA.

3. Onepaunn Hax MHOKecTBaMU. CBOMCTBA onepanyii HaJ MHOKECTBaMH.

4. Bynean. MoutHocTs MHOECTBa. MOIIHOCTD OyeaHa.

3. VYnopsnouennas napa. [Ipsmoe npoussenenue. CBolcTBa IPSIMOIO IPOU3BENCHUS.
6. CooterctBue. O6macTh onpeneneHuii. O0nacts 3HadeHHH. CeueHNEe COOTBETCTBHSI.
O6patHoe, omHOe, TycToe cooTBeTcTBHE. CIIOCOOBI 3a1TaHUSI COOTBETCTBHIA.

7. bynessie maTpunbl. Komnosuius coorBercTBus. Jlornueckas cyMMa u npouss. byieast
MaTpHILa.

8. OTtobpaxenusi. DyHKIMOHATBHOCTH 0TOOpakeHus. O6pa3 u mpoobdpas.

9. Xapakrepuctuka pyHKuuu. CBOWCTBA XapaKTEPUCTUKU (YHKLIUH.

10. CBoiicTBa 0TOOpasKEHHIA.

11. CropbeKTHBHBIE, HHbEKTUBHBIE, ONEKTUBHBIE OTOOPaKEHUSI.

12. Kommosurus orobpakeHui.

13.  Eguawnunoe otoOpaxkenue. OOpaTHOe 0TOOpakeHuUe.

14. Teopema 0 OMeKTUBHOM 0OPaTHOM OTOOPaKEHHH.

15.  3ampikanue otHoweHUs. [locTpoeHre TPaH3UTUBHOTO 3aMbIKAHMS.

16. Anroputm Yopuiosuia.

17. OTHOLIEHNS SKBUBAJIEHTHOCTH U OTHOIIEHHUS

18. Jlornueckue onepanuu. Jlornueckue cBs3ku. Tabnuia uctuHHOCTH. [Ipumepsr

19. ®opmyiiel oruyeckue. OO1e3HaUNMBbIe, IPOTUBOPEUHBLIC, BHIITOJHUMBIE.

20. OcCHOBHBIE 3aKOHBI JIOTUKH.

21.  BbyneBsl QyHKIHH.

22. JIM3bIOHKTUBHBIE U KOHBIOKTUBHBIE HOpMaibHbIe popmbl. C/IHD, CKHO.
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23.  VYmpolueHHue NepeKIodaTeIbHbIX CXEM.

24.  bynesa anreOpa. [Tonnsie cucremsl gornyeckux ¢pynkuuid. [lltpux Hleddepa, crpenka
ITupca, nonunom JKerankuna.

25. OcHoBHbIE TOHATHS TeopuH rpadoB. OnpenencHus rpadoB pa3IMYHOIO THIIA.

26.  M3omopdusm.

27. MarpuuHble U YUCIIOBBIE XapaKTEPUCTUKU TpadoB.

28. Yactu rpacda. MapupyTsl ¥ CBA3HOCTb. BepinHHas CBA3HOCTh U pebepHast CBA3HOCTb.
29.  JlepeBbs M LUKIIBI.

30.  MuHuMaIbHBIE MAPIIPYTHI B HATPY)KEHHBIX rpadax.

31. OkcerpeManbHble rpadsl. HekoTopsle npukiaaHble 3a1a4i T€OpUH rpados.

Jlis mpoBeieHus] MPOMEXYTOYHOTO KOHTPOJISI 3HAHUN CTYAEHTOB B JUCTAHIIMOHHOM (opmare B
pa3pabotaHHOM Kadenpoit «MareMmaTHKa OHJIalH-Kypce UMEETCS UTOTOBBIH TECT.
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