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1. Heaun, 3an0aum ¥ IJIaHUPyeMble Pe3yJbTaThl 00y4eHH sl
MO JUCIHUILINHE

K 0CHOBHBIM LeJIIM OCBOEHUS AUCLUILINHBI «J{MCKpeTHAst MaTeMaTHKa» CIEAYyEeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOIIei MaTeMaTHUYeCKON KYJIbTYphI;

- MPUOOPETEHNE CTYACHTAMH IIIUPOKOT0 Kpyra MaTeMaTH4eCKUX 3HaHUN, YMEHUI U HABBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K MHIYKTUBHOMY M JEIyKTUBHOMY MBIIUICHUIO HapsIy C
pa3BUTHEM MAaTEMaTUYECKONU UHTYHUIUY;

- YMEHHE CTYyJeHTaMH pa3BUBATh HABBIKM CAMOCTOATEIHHOIO HW3YYEHHUS Yy4eOHOW M Hay4dHOI
JUTEPATyphbl, COAEPIKALIEH MAaTEMaTUUECKUE CBEJICHUS U PE3YJIbTaThl;

- ¢opmupoBaHue y CcTylneHTa TpeOyemMoro Ha0opa KOMIIETEHIUI, COOTBETCTBYIOLIUX €ro
HaIPaBJICHUIO IOJTOTOBKU M 00ECIIEUYNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYAA.

K o0cHOBHBIM 3aa4yaM OCBOEHHUsI TUCLIMILINHEI «/[UCKpeTHAs MaTeMaThuKa»

CJIelyeT OTHECTH:

- OCBOEHHE CTYJCHTaMH OCHOBHBIX MOHSATHH, METOIOB, (JOPMHUPYIOMUX OONIYI0 MaTeMaTHUECKYIO
MOJIrOTOBKY, HEOOXOAMMYIO JUIsl YCIIEUIHOIO PEIEHUs] BAXKHBIX Ul MPAKTUUYECKUX MPUIIOKEHUN
3a/1a4 ONTHUMU3ALINY;

- IOATOTOBKY CTYJIEHTOB K JIESITEIbHOCTH B COOTBETCTBUM C KBAJIM(UKAIMOHHON XapaKTepUCTUKON
0akanmaBpa 1O HANpaBJICHUIO, B TOM dHucCie (OPMHUPOBAHHE YMEHHUH HCIIOJIB30BaTh OCBOCHHBIE
MaTeMaTHYeCKHUe METO/IbI B TPO(PECCHOHAIbHON 1€ATEIbHOCTH.

OOyuenne 10 JAUCUHUIUIMHE «JlUCKpeTHas MareMaTuka» HampaBieHO Ha (OpMUPOBaHUE
y oOyuarouuxcs ciaeayomux komnereHui B coorBerctBuu ¢ @I'OC (ypoBeHb OakaiiaBpuaTta)
09.03.01 MudopmaTtuka 1 BBIYUCIUTENbHAS TEXHUKA, YTBEPXKICHHBIA MpHKa3zoM MUHHCTEpPCTBA
obpa3oBanus 1 Hayku Poccutickoit @eneparuu ot 19.09.2017 1. Ne929 (B neiicTBYIONICH pelaKIum):

Ko u HauMeHOBaHue KOMIIeTEHIIU NuaukaTopsl 10CTHKEHUSI KOMIIETeHIMHU
OIIK-1. CnocobeH mpUMeHATh NOIIK-1.1. 3HaeT 0CHOBBI BbICIIEH
€CTECTBEHHOHAYUYHbIE U OOIIEMH)KEHEPHbIE MaTeMaTHKU, UHPOPMATUKHU U
3HAHMS, METOJIbl MATEMATUYECKOI0 aHAJIN3a U | IPOrpaMMHUPOBaHUS.

MOJICJINPOBAHUS, TEOPETHYECKOTO U NOIIK-1.2. YMeer pemiaTh CTaHIapTHBIE
AKCIEPUMEHTAJIBbHOTO UCCIIEIOBaHMS B npogeccuoHaIbHbIE 3a/1a4l C IPUMEHEHUEM
pohecCuoHANBHOM e TeNIbHOCTH €CTECTBEHHOHAYUYHBIX U 00IENHKEHEPHBIX

3HaHWH, METOJIOB MaTeMaTHYECKOI0 aHaJIn3a
Y MOJICIIUPOBAHUS.

HMOIIK-1.3. Bnageer MmeTomaMu
TEOPETUUECKOTO U IKCIIEPUMEHTAITHHOTO
HCCIIeIOBaHMS 00BEKTOB MPodecCuoOHAIBHON
IESITENBLHOCTH.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMbl

JucnunimHa OTHOCUTCS K oOsi3aTenbHOM wactu Onoka bl: Mopyns «MaremaTudeckue
M CITATIIINHED) .
Juctunnuza «/luckpeTHas MaTeMaTHKay 0a3upyeTcs Ha CIEAYIOMUX MPOUIEHHBIX JUCIUTIIHHAX:
- TUHEeWHas anrebpa;
- MaTeMaTUYEeCKUI aHaIn3;
- TEOpHUsI BEPOSITHOCTEN U MAaTEMATHYECKasi CTATUCTUKA;



JuctumummHa «J/[uckpeTHass MaTeMaTHKa JJOTHYECKHU CBSA3aHa C IMOCIICIYOIIMMH JTUCITUTUIMHAMMU:
B obazamenvrou wacmu:

- TCOPUA BepOHTHOCTeﬁ N MaTEéMaTH4YCCKass CTaTUCTHKA,

- nuH(popmanroHHas 6€30MacHOCTb;
- 0a3bl JaHHBIX.

B uacmu, ghopmupyemoii yuacmnukamu o6pazo8amenbHulX OMHOUWEHUN.

- CUCTEMBI aBTOMATHU3UPOBAHHOT'O IIPOCKTUPOBAHUS DJICKTPOTCXHHUKU U SJICKTPOHUKHU

B wacmu snexmuesnbix OMCI/;I/{I’ZJZUH.'
- CUCTCMbI ﬂOHOHHeHHOﬁ u BHpTyaHBHOfI PE€AILHOCTH B HHXKCHCPHBIX 3aadax

3. CTpyKTypa U coaep:KaHHue IUCHUIINHBI
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX €IMHULIBI -144 daca.

3.1. Buasl yueOHOH padoThI M TPYA0EMKOCTh
3.1.1 Ounas ¢hopma oOy4eHus

Ne B B110ii DG Koaunuecro | CemecTpbl
u/n uJ y4eOHOoi padoThl qACOB 5
1 | AyauTopHble 3aHATHS 72 72
B ToM uucne:
1.1 | Jleknuu 36 36
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS 36 36
1.3 | JIabopaTopHBbI€ 3aHSTHUSI 0 0
2 | CamocrosiTesqibHAs paboTa 72 72
B ToM uucne:
2.1 | PT'P 32 32
2.2 | IloaroroBka K ceMUHapy 28 28
2.3 | IloarotoBka K 9K3aMeHY 12 12
3 | IIpomMe:KyTOYHAS ATTeCTaAlMsA
3adet/nud.3a4eT/IK3aMeH - DK3aMeH
Hroro 144 144

3.1. TemaTu4yeckuii IJIaH U3Y4YeHUS TUCHUIIMHBI

TpynoemkocTh, 4ac

AyauTopHasi paéora

Cawmo
‘]:? Pa3iesbl/TeMbl CeMHH/a Jlabop | TIpaxt :;zz;
U CIH TN HBI Beero | Jlex pckue/ | aTopH | MYECK
I - IIPaKTU bIe ast sl
YyeckHe | 3aHATH | mmoaro | pador
3aHSTHS i TOBKA a
1 Pa3nen 1. MuoxecTBa u 16 4 4 0 0 8
COOTBETCTBHSI.
Tema 1. Bsenenme. MHuoOXecTBa.
Croco0bl 3aIaHus MHOKECTB.
1.1 | Onepanuu HaJT MHOKECTBAMHU, CBOMCTBA 8 2 2 0 0 4
onepanui. CoOoTBeTCTBUS MEXKTY
MHOkecTBaMu. [IpsiMoe mpowm3BeneHue




MHOKECTB. CnocoObl 3aJlaHus
COOTBETCTBHI. Kommo3umus
COOTBETCTBUIA.

Boinaua pacueTHO-rpaguuecKoi
padoThl

1.2

Tema 2. OtoOpaxeHusl, UX CBOMCTBA.
OyHKIMOHATBHBIE OTOOPaKECHHUS.
OTHOLICHUS HA MHOYKECTBE.

Pa3znea 2. byaeBbl QyHkuuu

48

12

12

24

2.1

Tema 1. Bricka3zbiBanust u (OpMyJIbl
anreOpsl Joruku. HopmanabHbie popMbl
anreOpbl BHICKAa3bIBAHUN

2.2

Tema 2. bByness! ¢pynkuuu. Teopema o
grciie OyneBbIX (pyHKIIHIA.
JIM3bIOHKTHBHBIC U KOHBIOHKTHBHBIC
HOpMalibHBIE PopMbl. COBEpPIIICHHBIC

(hOpMBL.

23

Tema 3. Munumuzauus 0yaeBbIX
bynkuii. ['paduueckuit Mmetos, KapTh
Kapno, meton KBaitna. Munumu3zanus
YaCTHYHO ONPEJICIICHHBIX OYJIEBBIX
(hYHKITHH.

24

Tewma 4. bynesa anrebpa u Teopus
MHO€ECTB. J|BOMCTBEHHBIE JIOTUUECKHE
GyHKIHH.

2.5

Tewma 5. IlonHbIE CHCTEMBI JIOTHYECKUX
¢yuxuuii. [Tonunom XKerankuna.
Teopema Ilocta 0 moHOTE. AITOPUTM
BbIpa)KE€HU JII000H OysieBoi QyHKINM
yepe3 (pyHKIMY TOJTHOM CUCTEMBI.

2.6

Tema 6. [Ipumenenue OyneBbIX
¢ynkuuit kK PKC. Hekotopsie
JIOTMYECKHUE FITEMEHTBl MUKPOCXEM

Pa3zpnen 3. DuemeHnTsl Teopuu rpagos

48

12

12

24

3.1

Tema 1. OcHOBHBIE MNOHATHS TEOPUU
rpados. OpueHTHPOBaHHbIE u
HEOpPUEHTUPOBAHHbBIE rpadbl. DJIEMEHThI
rpada:  BepuIMHBI, pedpa,  JIyru.
['eomeTpuueckue rpadsi.

UucnoBble XapaKTEPUCTUKH rpadoB.
Yactu rpados. M3omoppusm u
romeomMopdusm rpados.

3.2

Tema 2. Omnepamuu Hag rpadaMu.
Mapmpytsl. KonnuecTBo MapiipyToB
MarpuuHoe mnpeacTaBieHue Tpados.
Marpuna CMEKHOCTH. Marpuna
WHIOUJIEHTHOCTH. CBs3HOCTH  Tpada.
Marpunia  CBSI3HOCTH. Brigenenue
KOMIIOHEHT CBSI3HOCTH.
CamocrosiTeibHas padora Nel (B
ayAMTOPHUM)

3.3

Tema 3. 3agaun nmoucka MapumpyTOB B
rpade. [ouck MapuIpyToB c
MUHHMAJIBHBIM 9HCIIOM pedep. CBs3HbIE
KOMIIOHEHTHI rpada. Cnabble U CUIIbHbIE




oprpadbel. BepmuHHas CBS3HOCTH U
pebepHasi CBSI3HOCTb.

Paccrostaust B rpade. Auamerp, paauyc
U 1eHTp rpada.

Paccrostaust Mmexay BepmmHamu rpada.
OKCIIEHTPUCUTET BepUIMHbL. JHnameTrp
rpada. [lenTp rpacda. O6xomb1 rpados.

3.4

Tema 4. JlepeBpsa. CBolcTBa 1€pEBBHEB.
Tumnel BeplIMH JepeBa U €ro LEHTPHI.
Kopuessie nepeBbsi. OCTOB CBSI3aHHOTO
rpada.  OmpeneneHue  KOJIUYECTBA
pa3MuYHbIX  OCTOBOB.  Boljenenue
MUHUMAJIBHOIO ~ OCTOBHOI'O  JiepeBa
cBsa3Horo rpada. Meron BeTBel u
rpaHull. DKcTpeMallbHbIe rpadbl.

3.5

Tema 5. Ilpocreine anropuTMbI
teopun TpadoB. IlyTh MUHHUMATBHOMN
CyMMapHOW JUIMHBI BO B3BEIICHHOM
rpade. Anroputrm JledikcTpsl. 3agaua
KOMMMBOsDKepa. Benrepckuil anroputm
IIOCTPOCHUS COBEPLIEHHOI'O
apocovYeTaHus (3amava 00
ONTUMaJIbHOM Ha3zHaueHuwu). Packpacka

rpada.

3.6

Tema 6. Ilotroku B cersix. Teopema
®opaa — Gankepcona; anroputm dopia
— dankepcoHa.

Paszpen 4. OcHoBBI TeOpuHu
KOJIMPOBAHUSA

32

16

4.1

Tema 1. Kogpr. AndasutHoe
KoaupoBaHue.  Paznenumble  KOZBI.
Kpurepnii OJIHO3HAYHOCTHU
JEKOIMPOBAHU. Hepasenctso
Makmuiiana. Y CloBH€E CylIECTBOBAHUS
pa3genuMoro  Kojga € 3aJaHHBIMH
JUIMHAMHU KOJIOBBIX CJIOB

OnTuMmanbHbIE KOJBI U UX CBOMCTBA.
Jlemma o penykuuu. Anropurmsl @ano
u XagppmaHa nocTpoeHus
ONTUMAJIBHBIX KOJOB.

4.2

Tema 2. CaMOKOPpPEKTHPYIOIINE KOJBI.
Konpl ¢ ucnpaBienuemM oJHON OIIMOKH.
BepxHsisi 1 HMXKHSSI OLIEHKU MOIIHOCTH
MaKCHMaJbHOTO Koza. Kozpr
X5MMMHIA, HX CBOWMCTBAa. AJITOPUTM
JEKOAUPOBaHMS JUIsl KOJOB XAMMUHTIA.
JInHEeNHBIE KOJIBI.

CamocrosiTeibHas padora Ne2 (B
ayAMTOPHUM)

43

Tewma 3. [lonsTue anropurma. MammHbl
TrpIOpHHTra X IPUMEHEHUE K CIIOBAM U
KOHCTPYMPOBAaHHE MaIIWH THIOpHHra.




Pexypcunbie pynkmun. HopmanbpHbie
anroputMel Mapkosa.

4.4 O030pHas JJeKIud 6 2 0 0 0 4
" | O030pHOE NpaKTHYECKOE 3aHITHE 2 0 2 0 0 0
Hroro | 144 36 36 0 0 72
3.2. Coaepxanue pa3iesioB IUCHUATIAHBI
BBenenne

[Ipeamer, 3amaum W coaepKaHWe AUCHUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHUS JIACLUILIMHBIL.
CrtpyKTypa Kypca, ero MeCTO U poJib B OJITOTOBKE CHEIIUATKCTA, CBSI3b C IPYTUMU JUCIHUTIIIMHAMMU.

Paznen 1. MHo:xecTBa M COOTBETCTBHA.
MmuoxectBa. CriocoObl 3amaHuss MHOKecTB. Omnepanuu HajJ MHOXECTBAMH, CBOWCTBA OIICPAIIMA.
CootBercTBHS MeXay MHOXecTBamu. [Ipsimoe mnpomsBeacHne MHOXeCTB. CrocoObl 3amaHus
cootBeTcTBUil. Kommosumus cootBercTBuil. OTOOpa)keHHs, MX cBoWcTBA. DYHKIHMOHAIbHBIE
OTO6pa)KeHI/I$I. OTHOHIGHI/I?I Ha MHOXECTBE. BI/IHapHI)IC OTHOIICHMUS. 3aMI>IKaHI/Ie OTHOHIGHI/II;'I.
OTHOIICHHS 2KBUBAJICHTHOCTH W TIOPSIJIKA.

Pa3nen 2. BysaeBbl pyHKIIUM

Bricka3piBaHusT W JOTHUECKHE CBSI3KH. DOpMyJbl JIOTHKH BbICKa3biBaHWH. OOIIe3HaYNMEIE,
BBINOJIHUMBIE U IPOTUBOPEUYUBbIE (OopMyIIbl. OCHOBHBIE 3aKOHBI JTOTMKH. ByneBbl GyHKIMH.
Hopmanbeneie ¢opmbl. Pasnoxenue QyHKum anredpsl JOTHKH MO TepeMeHHbIM. HopmanbHbie
¢opmbl. TeopemMa O COBEpIIEHHOM JU3BIOHKTMBHOM HopMmanbHOH (opme. CoBeplieHHas
KOHBIOHKTHBHAsE HopManbHasg ¢opMa. Munumuzanus OyneBbix ¢pyHkuuid B kiacce [JH®D. Metox
MUHUMHM3UpYOIMX KapT. Munumuzauus [JJH® wmeromom KsaiiHa. MuHuMuH3ammsi 4acTUYHO-
ornpezeneHHbIX OyneBblX pyHKIMNA. KOHTaKTHBIE CXEMBI.

[Tonnble cuctemsl. [IpruMepsl NOTHBIX CUCTEM (C JJOKa3aTeIbCTBOM MONIHOTHI). Teopema XKerankuna
0 MPEJCTaBUMOCTH (PyHKIMHU anreOpsl Joruku nonuHomoM. [lonunom XKerankuna. Kinaccel 0yneBbix
¢yukuuit. Teopema Ilocta 0 mosHOTE. AJITOPUTM BBIPAKEHHSI MPOU3BOJILHON OyneBOW (yHKLIUU
yepe3 (PyHKIHUY MOJTHOM CUCTEMBI.

Pasnen 3. DiemeHnTsl Teopuu rpagos.

OcHoBHBIE MOHATHS Teopuu Trpados. OmnpexneneHus rpadoB paznuuHoro Ttumna. Mzomopdusm.
MaTtpruHble U YHUCJIOBblE XapakTepucTUKH TpadoB. Yactu rpada. MapmipyTsl U CBS3HOCTb.
BepmmuHHast cBSA3HOCTh U pebepHast CBA3HOCTh. [lepeBbs M LUKIB. MUHUMaIbHBIE MapIIPyThl B
Harpy>KeHHbIX rpadax. DKcTpeMaabHble Tpadbl.

[Tpocreiimue anroputmel Teopuu rpados. IlpencraBnenus rpado u aepeBbeB B OBM. IlyTh
MUHUMAaJIbHON CyMMapHOM JJIMHBI BO B3BelIEHHOM rpade. Anroputm JleWkcTpol. 'aMUIbTOHOBBI
LUKJIBL. 3agada KoMmmuBosbkepa. Kparuaiiiee octoBHoe nepeBo. Anroputm Kpackana. Benrepckuii
QJIITOPUTM MOCTPOEHUS COBEPIICHHOT0 TapocoyeTanus. 3aaya 00 ONTUMAIbHOM Ha3HAUYEHUU.
ITotoku B cersax. Teopema @opaa — Pankepcona; anroput™m dopua — PankepcoHa.

Pa3nes 4. OcHOBBI TeOpHH KOAWMPOBAHUS

Kogasl. AndasutHoe kogupoBanue. Pazaenumsie koapl. Kputepuil 01HO3HAYHOCTH AEKOIUPOBAHUS.
HepasenctBo Makmuiutana. YciioBue CylIeCTBOBAaHUs Pa3AeIMMOro KoJa ¢ 3aJaHHBIMU JJIMHAMHU
KOJIOBBIX CJIOB

OnTuManbHble KOABI M UX cBoiicTBa. Jlemma o penykiuu. AnroputMm Xaddmana mocTpoeHus
ONTUMAaJIbHBIX KOJOB.




Camoxoppektupytomue kobl. Koapl ¢ ucnpapiieHHeM OJTHON OMMOKH. BepXHsist 1 HYDKHSS OIICHKH
MOIIHOCTH MakcuMaibHOTO KoAa. Konbl XaMmuHra, ux cBOMCTBA. AJITOPUTM JIEKOJUPOBAHUS IS
KOOOB XA>MMUHTA. JINHEHHEIE KOIBI.

Pa3zgen S. DiieMeHTHI TEOPUM AJTOPUTMOB

[Tonsitue anropurma. Onpenenenue MamHbl TelopuHr. [Ipumenenne Mamus ThloprHra K CI0BaM.
KoncrpyupoBanue wMamuu Teropunra. Beramcnumeie mo Teropunry ¢yskiuu. [IpaBuibHas
BBIUMCIUMOCTS PpyHKIMI Ha MammHe Triopunra. Kommnosumus mamus Teiopunra. Tesuc Toeropunra
(OCHOBHasi THIOTE3a TEOPUM AIrOpUTMOB). MamnHbel ThIOpUHIa U COBPEMEHHBIE 3JIEKTPOHHO-
BBIYMCIIUTEIIbHBIC MALLIUHBI.

PexypcuBHble ¢yHkuuu. OCHOBHbBIE MOHSTHS TEOPHUM PEKYpPCUBHBIX (yHKIMH u Te3uc Yepua.
MapkoBckue 1moactaHoBkd. HopmasbHble anropuTMBbl U UX IpUMEHEHue K cioBaM. HopmanbsHO
BBIUMCIIMMBIE (DYHKIMY U IPUHLUI HOpMalin3auy MapkoBa. DKBUBAJICHTHOCTb PA3JIMUHbIX TEOPUH
aJITOPUTMOB.

3.3. Temarnka npakTHYeCKHX 3aHATHH IO JUCHUIIMHE «MaTemMaTu4eckas
JIOTHKA U IUCKPEeTHAS MaTeMATHKA)

3.4.1 CeMuHapcKue\pakTUUIECKUE 3aHITUS

IIpakTnueckoe 3anatue 1. MHOecTBa M onepalvy HaJ HUMHU.

IIpakTruyeckoe 3anstue 2. COOTBETCTBUS U OTOOPAXKEHUS.

[IpakTryeckoe 3ansatue 3. Beicka3biBaHus U (popMyJbl anreOpsl Joruku. HopmanbHelie hopmbl
ayreOpbl BbICKA3bIBAaHUM.

ITpakTuyeckoe 3anstue 4. byness! pynkunn. Hopmanbabie GopMBI.

[IpakTnyeckoe 3ansaTue 5. Munumu3zanus 0yiaeBbix QyHKIMH. MUHUMU3aIMs YaCTUYHO
OIpeJIeIEHHBIX OYJIeBBIX (DYHKIIHHA.

[IpakTryeckoe 3ansaTue 6. bynesa anredpa v TEOpHsI MHOKECTB.

[Tpaktuyeckoe 3ansatue 7. Ilonnsie cuctemsl. [Tonuromsl XKerankuna. Kitaccs! OyneBbIX (pyHKIH.
Teopema IlocTa o nmonHoTE.

[IpakTnueckoe 3ausartue 8. [Ipumenenne OyneBbIX PYHKIHM K pelelHO-KOHTAKTHBIM CXEMaM.
[TpakTrueckoe 3anstue 9. OCHOBHBIE TOHATHUSI TEOPUU T'PAPOB.

[Tpaktrueckoe 3anstue 10. Oneparuu Hajg rpadamu. MapmipyTsl. KonudecTBo MapuipyTos.
[IpakTnueckoe 3anarue 11. [louck kpaTyaimx MapipyToB. DHIepoB U raMUJIBTOHOB LIUKJIBI U
MyTH.

[IpakTuueckoe 3ansatue 12. JlepeBbs. OctoB rpaga. DxcTpemanbHble rpadbl.

[IpakTuueckoe 3anarue 13. [Ipocreiinme anropuT™Mbl TEOPUH rpadoB.

[Ipaxktnueckoe 3anstue 14. [ToToku B ceTsax.

[Ipaktnueckoe 3anstue 15. OCHOBHBIE NOHATHUS TEOPUU KOAUPOBaHUA. ONTUMaIbHBIE KOJIBI.
[IpakTrueckoe 3ansaTue 16. CaMOKOPPEKTHPYIOIIUECS KOBI.

IIpakTnueckoe 3ansarue 17. [lonsatue anroputma. Mammna TreropuHra. PeKypcruBHBIE alTOPUTMBI.
Hopwmainbnsie anroputmel Mapkosa.

[IpakTryeckoe 3ansaTue 18. O630pHOE MPAKTUUECKOE 3aHSATHE.

3.4.2 JlaGopaTopHbIe 3aHATHUS
JlaGopaTopHble 3aHATUS YU€OHBIM IJIAHOM HE IPEIYCMOTPEHBI.



3.4. TemarTuka KypcoBbIX IPOEKTOB

KypcoBbie npoekTsl (KypcoBbie paboThl) y4eOHBIM IJIAHOM HE IIPEIyCMOTPEHBI

4.1.
4.1.1.

4.2.1.

4.2.2.

4.3.1.

4.3.2.

4.3.3.

4. Y4yeOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecevyeHne

HopmaTusabie 1okymeHTbl 1 ['OCTHI

OI'OC 09.03.01 «MudopmaTrika ¥ BBIUACIUTEIbHAS TEXHUKA», YTBEPKIEH MPUKA30M
MunoOpnayku Poccun ot 19.09.2017 Ne929 (B neiictByromeit peakuun).
AkafgeMu4ecKuil yaeOHBIHN TUTaH 1Mo HampasieHuto moarotToBku: 09.03.01
«MnpopmaTrka u BeIMUCTUTENbHAS TeXHUKa. [Ipoduiis: PazpaboTka HHKEHEpHOTO
nporpamMmmHoro obecrieuenus. @opma o0ydenust — ounas. 2026.

Marpuna coorBerctBust KomrnereHuuid 09.03.01 «MapopmaTnka U BHIYUCIUTEIbHAS
texHukay. [Ipoduns: PazpaboTka nHXEHEPHOTO MPOrPaMMHOT0 00ECIIeUeHUsI.
2026/2027 ron Havana 00y4YeHHUS.

Vka3 [Ipe3unenra Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «CrpaTerun HayuyHO-
TEXHOJIOTM4ECKOTro pa3BuThs Poccuiickoit denepanum.

[Ipuka3z MunuctepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepauuu ot 23.08.2017
Ne 816 «O06 ytBepxaenun [lopsnka mpuMeHeHUs OpraHU3aUSIMU, OCYIIECTBISIIOIIMMHU
00pa3oBaTeNbHYIO JICATCIBHOCTD, JIEKTPOHHOTO 00yUYEHUS, TUCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOIOTUN IPU pealin3alii 00pa30BaTEIbHBIX IPOrPAMM.

4.2. OcHoBHas JuTEparypa

INamxos, C. b. [luckpernas maremaruka : yueOnuk aisi By3os / C. b. 'amkoB. — 3-e u3z.,
ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2025. — 520 c. — ISBN 978-5-507-49866-6.
— Teker : anexTpoHHBI // JlaHb : 3nekTpoHHO-OMOMMOTEe4yHast cucremMa. — URL:
https://e.lanbook.com/book/451232. — Pexwum noctymna: ajas aBTOpU3. MOJIb30BaTENEH.
[Iesenes, 1O. I1. JIuckpeTHas MmaTeMaTuka : yueoHoe nmocoowue s By3oB / HO. I1.
[leBeneB. — 5-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2024. — 592 ¢. — ISBN 978-
5-507-49681-5. — TekcT : 2neKTpoHHBIH // JlaHb : 31eKTpOHHO-O0MOIMOTEYHAs cUCTEMA.
— URL: https://e.lanbook.com/book/399194. — Pexum noctyna: ajst aBTOPU3.
II0JIb30BaTENEH.

4.3. JlomosHHWTeILHAS JUTEPATypa

AcanoB, M. O. JluckperHas maTemaTuka: rpadbl, MAaTpOUIBI, AITOPUTMBI : y4eOHOE
nocodue 1t By30B / M. O. AcaHos, B. A. bapanckuii, B. B. Pacun. — 5-e u3n., ctep. —
Cankr-IlerepOypr : Jlanb, 2026. — 364 c. — ISBN 978-5-507-51384-0. — Tekcr :
IeKTpoHHBI  //  Jlamb @ 2nekTpoHHO-OuMOmmoreuynas cuctema. —  URL:
https://e.lanbook.com/book/511503. — Pexxum noctyma: st aBTOpU3. MOTB30BaTEIEH.
Epycamumckuii, SI. M. [luckperHast MatemaTtuka. Teopus U MPakTUKYM : YUEOHHK IS
By30B / f. M. Epycanumckuiti. — 3-e u3., crep. — Canxkr-Iletepoypr : Jlans, 2025. —
476 c. — ISBN 978-5-507-53650-4. — TexkcT : 37eKTpOHHBIN // JlaHb : 3IEKTPOHHO-
oubmuorteunass cucrema. — URL: https://e.lanbook.com/book/493997. — Pexum
J0CTyMa: JUIsl aBTOPU3. I10JIb30BATENEN. .

Pri6un, C. B. [luckperHas marematrka u nH(popMaTuka : yueOHuK ais By3oB / C. B.
Pei6un. — Cankr-IlerepOypr : Jlanb, 2022. — 748 ¢. — ISBN 978-5-8114-8566-6. —
TexcT : anexTpoHHsli // JIanb : anekTpoHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/193326. — Pexxum fgoctyma: sl aBTOPH3. MOIH30BATENEH.
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4.4.

[IpoBenenue 3aHATHI W aTTeCTAllMii BO3MOXHO B JHMCTAaHIMOHHOM (opmaTe C NpHUMEHEHHEM
cCUCTeMBbI AucTaHIMOHHOro oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTukay 3JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pazaenam
MIPOrPaMMBI:.

DJIeKTPOHHBIE 00pa3oBaTeibHbIE PECyPChl

Maremarudeckas JIOTHKa U
AUCKPCTHAA MAaTCMATHUKaA

https://online.mospolytech.ru/local/crw/course.php?id=1040

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeaeHuss pabOT B JIUCTAHIIMOHHOM QopMmaTe YCTaHABIMUBACTCA OTIEIbHBIMU
pacTopsHKCHHUSIME ITPOPEKTOPa M0 yIeOHOM paboTe W/HITH IICHTPOM YIeOHO-METOINIECKON PabOTHI.

Kam{mﬁ CTYACHT oOecrieueH HHIUBUAYAJIbHBIM HCOIPAHWUYCHHLBIM JOCTYIIOM K SHCKTpOHHOﬁ
OMOIMOTEKE MOCKOBCKOTO MOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.

[Tone3Hble yueOHO-METOANYECKHE U HH(DOPMALIMOHHBIC MAaTePHAIbI TPEJCTABICHBI Ha caiiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenb pecypcoB HMH(DOPMAIIMOHHO-TEICKOMMYHHKAIMOHHON ceTh «MHTEepHEeT» Uil OCBOCHHS
TUCIMIUTAHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3MOHHOEe U CBOOOIHO pacnpocTpaHsieMoe
NporpaMMHoOe odecrneyeHue

Ne| HammenoBanue | Pazpaboruuk [10 HoctynHocTh Ccbuika Ha Equnelii peectp

(mpaBooGagaTens (JIMLIEH3MOHHOE, poccuiickux nporpamm ans 9BM
) cBOOOIHO u bJl (mpu Hamu4mn)
pacrmpocTpaHseMoe)
1 | Astra Linux [ OOO JIuueH3noHHOE https://reestr.digital.gov.ru/reestr/
Common Edition | "PYCBUTEX- 305783/?sphrase_1d=954036

ACTPA"

2 [MoitOduc 00O "HOBBIE JInnieH3snoHHoe https://reestr.digital.gov.ru/reestr/
OBJIAYHBIE 301558/?sphrase_1d=943375
TEXHOJIOTMN"
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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/
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 TPpodeccHOHATBbHBIE 0a3bl JAHHBIX U HH(OPMAIlUOHHbIE
CIPABOYHbIE CHCTEMbI

l'[epe'leHL PECYpPCOB CETH HHTepHeT, AOCTYIIHBIX [JIl OCBOCHUA NTUCHMUIJINHBI:

Ne HaunmeHoBaHue Ccbuika Ha pecypce JocTynmHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

JlocTynHa B cetn
WNHurepuer 6e3
OTpaHUYCHUMN

https://stackoverflow.co

Stack Overflow
m/

Nndopmannonnsie pecypcebl Cetn

http: . Itant.
KoncynsratTloc ttp:// www.consultant.ru | [loctymHo

[Topran @enepanbHbIX
roCyJ1apCTBEHHbIX
00pa30BaTeNIbHbIX CTaHIaPTOB
BbICLIETr0 00pa30BaHUs

http://www.fgosvo.ru. JloctymHO

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
Wurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | loctymnHa B cetn
ru/ Hurepuer 6e3
OTpaHUYECHUN

IIpodeccnonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX Hay4HOU http://www.elibrary.ru HocTtynHo
AJIIEKTPOHHOU OMOJIMOTEKH

(eLIBRARY.RU)

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

HoJUTeMaTHYecKas peepaTHBHO-
6ubnuorpaduueckas u
HAyKOMETpHUYECKasl
(bubnuomeTpuyeckas) 6aza JTaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecriedyeHue U CIIMIIMHBI

MartepuaipHO — TeXHHUYECKas 0aza yHUBEpPCUTETa 00eCIeunBacT MPOBEJACHUE BCEX BUIOB 3aHATHIA,
MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
MPOTHBOIMOKAPHBIM MPABHUIIaM U HOPMaM.

Kadenpa «Marematuka» He pacroyiaraeT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM M HCIIOJIB3YyeT
y4eOHBIC ayTUTOPUU U3 001Iero PoH1a yHUBEPCUTETA.

[Tpy HEOOXOAMMOCTH IJIsl TPOBEACHHS MHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HUCIOIB3YIOTCS
KOMITbIOTEpPHBIE KJIACChl YHUBEPCUTETA.
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6. Meroauyeckue peKOMeHIAAUNH

6.1. MerToanueckue peKOMEHIAMUH JJIS PenoaaBaTeJisi
10 OPraHu3aunu 00y4eHus

[Tpexne Bcero, cieayer oOpaTuTh BHUMAaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh U3y4aeMbIi
MMH MaTepua sIBJISETCs JUIsl HUX HOBBIM, HE M3YYaBIIUMCS HU B IIPOrpaMMe CpeIHEH LIKOJIbI, HU B
KJIACCMYECKMX pa3jiesax BbICILIEH MaTeMaTUKHU Ha nepBoM Kypce. OJJHAKO OH BIIOJHE MOXET ObITh
YCIIEUIHO U3Y4Y€H, €CIM CTYIEHThl OyAyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO BBIIOJIHATH JOMALIHHUE
3aJJaHus U TOJBH30BATHCS (MPH HEOOXOIMMOCTH) CHCTEMOM IUIAHOBBIX KOHCYJBTAIlMi B TEYCHHE
KaX/10r0 ceMecTpa.

Bomenmue B Kypc IUCKPETHOW MaTeMAaTHUKH IOHSATHS IMPAKTUYECKHM HMMEIOT OYEHb IIHPOKOE
pacrpocTpaHeHHe I PELICHUs] Pa3HOI0 poJia €CTECTBEHHOHAYUHBIX 3a/1a4. VX ocBOeHHe TOMOXKET
CTYICHTaM YCIIEUTHO PUMEHSTh HAKOIJICHHBIE 3HAaHUS B MPO()ECCHOHATLHON JAEATEIbHOCTH.
Heo6xonumo ¢ camoro Hadana 3aHATUH PEKOMEHJI0BATh CTYJIEHTaM OCHOBHYIO U JIONIOJHUTEIbHYIO
JIUTEpaTypy, a B KOHLE CEMECTPa J1aTh CIIUCOK BOIIPOCOB JJISl IOATOTOBKYU K 3K3aMEHY.

Ha nepBoM 3aHATUHM MO AUCLUIUIMHE 0053aTENIbHO MPOMH(GOPMHUPOBATH CTYACHTOB O BUJE U (popme
IIPOMEXYTOUYHON aTTecTaluuu MO0 AMCLUMIUIMHE, CpPOKax €€ IMpOBEJEHUs, YCIOBUSX JAONYyCKa K
IIPOMEKYTOUHOM aTTecTallly, IPUMEHIEMbIX BUIaX IPOMEXYTOYHOTO KOHTPOJIS.

W3noxeHune TeopeTuyecKkoro MaTepuasa JOJKHO COIIPOBOXKAATHCS WILTIOCTPATUBHBIMU IPUMEPAMU,
TIIATEIbHO OTOOPaHHBIMU IPENoJaBaTeiIeM TaK, YTOObl TEXHUUECKUE TPYAHOCTU U BBIKJIAAKH IIpU
pELIeHNH 3a/ladyl HE OTBJIEKAIM OT IJIABHOTO: OCMBICIICHUS UJIEU U CYTU MPUMEHSIEMBIX METOOB.
Crenyer Bcerza yka3blBaTh NPUMEPHl MIPAKTUYECKOIO NMPUMEHEHHsS] PACCMOTPEHHBIX Ha 3aHATHUSX
ypaBHEHHH U GOpMYII.

[TpakTuyeckue 3aHATUSA JOJDKHBI OBITH OPraHM30BaHbI IpPENojaBaTeleM TaKMM 00pa3oM, YTOObI
OCTaBaJOCh BpeMsl HAa MEPUOAMYECKOE BBIIOJIHEHUE CTYACHTaMU HEOOJIBIION CaMOCTOSITENbHON
paloThI B ay TUTOPHUHM ISl IPOBEPKU YCBOCHMS W3JI0KEHHOTO0 MaTepHuaia.

[IpenonaBarens, BeAylnii MPaKTUYECKUE 3aHSTHSI, I0JIKEH COTTIaCOBBIBATh Y4EOHO — TEMaTHUECKHM
IUTaH 3aHATHH C IEKTOPOM, UCIIOJIb30BaTh €ANHYIO CUCTEMY 0003HAaUEHUH.

[IpenogaBarento cieayeT A0OMBATbCS CUCTEMAaTHMYECKON HENpephIBHOW pabOThl CTYJIEHTOB B
TEYEeHHUE CeMECTPa, HE0OXOAUMO BBISBIISATh CHIIBHBIX CTYZECHTOB U IPUBJIEKAaTh UX K HAY4YHOH padoTe,
K Y4acTHIO B Pa3HOTO poJia OJMMIIMNANaX U CTYJAEHUYECKUX HAYYHO-TEXHUYECKUX KOH(PEpEeHUUsAX U
KOHKYpCax.

CTy#eHT JOJKEH OIIylaTh 3aUHTEPECOBAHHOCTH IPENoJiaBaTeNsi B JOCTHKEHHMM KOHEYHOI'O
pe3yJbTarta: B IPHOOPETEeHNH 00yYatoMMKCS TIPOYHBIX 3HAHUH, YMEHUH U BIIaJIeHNs] HAKOTUIEHHON
nH(popManyen s peieHus 3a1ad B Ipo(ecCuOHaIbHOU JeSTEIbHOCTH.

6.1.1. Oopa3oBare/ibHbIE TEXHOJIOTHHI

[TpoBenenue 3aHATHI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opmaTe C HpUMEHEHHEM
CUCTeMBbI JMCTaHLUHUOHHOTO o0ydenus yHupepcutera (CJO-LMS) Ha ocHoBe pa3paOoTaHHBIX
kadenpoit «MaremaTHKa» SJIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
MpOrpaMMsl (CM. 1. 4.4).

[Topsimox mnpoBeneHuss pabOT B JUCTAHUMOHHOM (hopMaTe YyCTaHABIMBACTCS OTICIbHBIMU
pacrnopsKeHUSIMH [TPOPEKTOpa Mo yueOHOoM paboTe U/ Ui LIEHTPOM y4eOHO-METOINYECKOH paboThl.
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6.2. MeToanueckne yKazaHus JJIsl 00y4aloIMXCsl M0 OCBOCHUIO
TUCUMILTHHBI

MaremaTtnueckasi JIOTMKa W JMCKpETHas MaTeMaTuka — oO0JacTh MaTeMaTHKH, 3aHMMaroulascs
U3Y4YEHHEM JTUCKPETHBIX CTPYKTYP, KOTOPbIE BO3HUKAIOT KakK B IIpe/ieax caMOM MaTeMaTUKH, TaK U
B €€ MPUIOKECHUSIX.

K uuciy Takux CTpyKTyp MOTYT OBITh OTHECEHBI KOHEYHBIE TPYIIIbI, KOHEUHBIE Tpadbl, a TaKxke
HEKOTOpble MaTeMaTH4YecKHe MOoJenu mpeoOpasoBaresiell MHGOpMalMU, KOHEYHbIE aBTOMATHI,
MamuHbl ThIOpUHIa U Tak J1asee.

[Tpy u3yyeHun ypaBHEHUH JUCKPETHON MaTeMaTHKHU CJEIyeT, IIPeXkKae BCero, 0OpaTUTh BHUMAHUE
Ha Takoe (pyHAaMEHTAIbHOE MMOHATHE MAaTEeMAaTHKU KaK MOHSATHE MHOXKECTBA, HAa CIIOCOOBI 3aJaHuUs,
olepaluy HaJl MHOKECTBAMH U UX CBOWCTBA.

Heo0xoauMo M3y4uTh COOTHOIICHHSI MEXIY OYyJEBBIMHU OINEPALUSMH, JOTUYECKHUMHU ONEpaIisIMUA
JIOTMKH BBICKa3bIBaHUI M ONIEPALUAMHU HaJl MHOXKECTBaMU. Tak Kak BbICKa3bIBaHMs, yMO3AKIIOUECHUS
—3TO TO, C YEM MBI UIMEEM [IEJIO TIOCTOSIHHO B ITOBCEHEBHOM KU3HU, TO YMEHHUIO NIEPEBOJIUTh UX HA
MaTEMaTUYECKUH SA3BIK HAJ0 HAyYNUTbCS Ha INPAKTUYECKUX 3aHATHSAX U B XOJAC BbBIIOJHEHUS
pacueTHO-rpadudyeckux padboT. VIMEHHO mepexo] K MaTreMaTH4ecKod (OopMyJIHMpoBKe 3ajgadu (To
€CTb € MaTeMaTHYeCKOe MOJEIMPOBAHUE) MO3BOJIAET Jajee HAWTH MyTH pelIeHHs U NPOBECTH
[apaMeTprUuecKoe UCCIIEOBAHUE.

[Tpy n3ydyeHUM MaTeMaTHYECKOW JIOTMKHM U Teopuu rpadoB MOTpedyeTcs CTPOUTh HEKOTOphIE
MaTpUIBl JaHHBIX OTHOIICHHH WM 33aHHBIX TrpadoB. 31eCh MOHATOOUTCS 3HAHUE MOHATHUS
MaTpHUILIbI, IEHCTBUI HAJl HUMU, U3y4YaBUIMECS paHEe.

Teopus rpadoB — 01MH U3 pa3/ieIOB COBPEMEHHOM MaTEMaTUKHU, UMEIOLIUN OO0JIbLIOE MPUKIIATHOE
3HadyeHue. IIpoOieMbl ONTUMHU3AIMU TEIUIOBBIX, Ta30BBIX M JJIEKTPUYECKHX CETEH, BOIPOCHI
COBEpIICHCTBOBAHUS AJITOPUTMOB U CO3JaHUE HOBBIX XUMHYECKHX COEIMHEHUN CBSA3aHbl C
(GyHIaMEHTaJIbHBIMU CBOMCTBAMHU TAaKUX KAXKYLIMXCS aOCTPaKTHBIMM MaTeMaTHYECKUX OOBEKTOB,
Kak rpagpl.

Jlis ocBO€HUST METOJI0B Teopuu rpadoB 00s3aTeNbHO PUCYITE 3alaHHBIN WM TOCTPOCHHBIN rpad.
Hayuntech cBOOOMHO OMpenenaTh €ro BEpIIMHBI, pedpa. DTO MOMOXKET BaM HaxoIUTh oprpad,
BUJIETh B rpad)e pa3aryuHble MApIIPYThl, LIEMH, IUKJIBI U HAXOUTh TpeOyemble. Y ICHUTE, YTO JII000H
rpad MokeT OBITh OXapaKTepU30BaH MaTpUIAMM HHUUIEHTHOCTH U CMeXHOCTH. OOpartute
BHUMaHHE Ha TO, YTO Pa3MEPHOCTb MATPHUIbl MHIUACHTHOCTH OMNPEIENAETCS YHUCIOM BEPIIMH U
pebep rpada, a MaTpurIla CMEKHOCTH SIBISIETCS KBAJAPATHOM.

[Tpu paccMOTpeHUH MCIIONB30BaHMS AMCKPETHONM MaTeMaTWKM B MPUKIAIHBIX 3a/adyax oOpaTure
BHUMaHUE U U3y4YUTE, K IPUMEPY, 3aJ1auy MMOUCKa KpaTyaiilero myTH, 3ajjauu JUIsl SKCTPEMaJIbHBIX
rpados (anroput™m Kpackana).

7. ®OHI OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISA M OLICHMBAHMSA Pe3yJIbTATOB 00y4eHUS

J171st KOHTPOJIS YCIIEBaeMOCTH U KayecTBa OCBOCHMSI TMCIUIUIMHBI HACTOSIIIENH TPOrpaMMoit
MIPEeyCMOTPEHBI CIIEYIOIINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH yCIIEBaEMOCTH (TEKYILUI KOHTPOJIb);

- IPOMEXKYTOYHAs aTTeCTalys (9K3aMeH).

Haumenoanue
Bun xouTpons
KOHTPOJIA Kparkas xapakTepucTrka KOHTPOJIA
Ne n/m pe3yJIbTaToB
pe3yabTaTOB pe3yJIbTaTOB 00YUYEHUS
oOyueHus
00y4JeHHS
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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
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http://dic.academic.ru/dic.nsf/ruwiki/8046

Texymun

OO6yuarommiics B TEUEHUE cemecTpa
CaMOCTOATCIIBHO BBIMOJHACT PpAd paCdCTHO-
rpapuueckux pabor mo Tteme paszaena. [lpwu
IPOBEPKE NpernoaBaTeb OICHHBACT Ka4eCTBO
oopMIIeHHUS, IPABUIIBHOCThH PACUETOB.

Tekymmit

Pemenue KOHTpPOJIbHOM paboTHI
OCYLIECTBIIICTCS HAa IOCIECJHEM  3aHITUH
u3ydaemoro pasaena. KonrtpospHas pabora
BBITIOJTHSETCS VHIUBHTy aTbHO Ka)XJIbIM
cryaentoM. llpu mpoBepke mpemnogaBareib
OLICHUBACT TPABMWIBHOCTh  IPOU3BEIECHHBIX
pacyeToB.

Texymmit

TectupoBaHue HPOBOAUTCS Ha IOCICIHEM
3aHATUM M3yYaeMOM TeMmbl. TecTtupoBaHue
OCYIIECTBIsICTCS,  JMOO  TpU  TOMOUIH
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUS, JTHOO C
UCIIOJIb30BAaHUEM BBIJIAHHBIX TECT-33JJaHUN Ha
OyMaxHOM HocuTene. B pamkax tecTupoBaHus
IIPOBEPSAETCS] 3HAHUE TEOPETHUECKON Oasbl.

PacueTHo-
1 rpaduyueckas
paborta
2 KonTposbnas
paborta
3 Tect
4 OK3aMeH

[IpomexxyTouHbIN

[TpomexxyTouHast arrectauus oOyyarolUXcs B
(dopme 3K3aMeHa MPOBOAUTCS IO pe3ybTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOH paloTHhl,
IPEAYCMOTPEHHBIX YY€OHBIM IUIAHOM T10 TaHHOK
JUCLMIUINHE, TpU  OTOM  YYHUTBHIBAIOTCS
pE3yJIbTaThl TEKYIIErOo KOHTPOJSA YCIEBAEMOCTU
B TedeHue cemecrpa. OneHka CTeNeHU
JOCTIDKEHUSI  OOyYaroIMMUCS — TUIAHUPYEMBIX
pe3yabTaroB  OOyuyeHHss 1O  JUCLMILIMHE
IIPOBOAMTCS MPENOIAaBATENEM, BEAYIIIUM 3aHATUS
[0 JHUCUUIUIMHE METOJIOM 3KCHEPTHOM OLEHKH.
[Io wuroram mnpoMEXyTOYHOM aTTeCTaluu IO
JUCLUIUINHE BBICTABIISIETCS OLICHKA «OTIMYHOM,
«XOPpOILOY, «YIOBIIETBOPUTEIBHO» WIH
«HEYJOBIETBOPUTEIHHOY.

7.2. Illkaja ¥ KPUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00yUeHHUS

®DopMa NPOMEKYTOUYHOM aTTECTALMH: IK3aMeH

[TpomexxyTouHast aTtTtecranus oOyvaromuxcs B (opMe dK3aMeHa MPOBOJIUTCS IO pe3ylbTaraM
BBITIOJTHEHUSI BCEX BUIOB Y4YeOHOH paOOThI, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJJAaHOM [0 JaHHOU
JUCLUIUIMHE, TIPU 3TOM YYUTBHIBAKOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJS yCIIEBAEMOCTH B TEUEHUE
cemectpa. OlleHKa CTENEeHHU JOCTHKEHUS 00y4aloIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS 110

AUCHUIITIMHE TIPOBOJAUTCA

npenoaaBaTeiicM,

BCAYHIUM 3aHATUA MO JUCHUIINIMHEC MCETOJAO0M

3KCHepTHOI\/’I OLCHKH. Ilo wmroram HpOMe)KyTOLIHOfI arreCraguu 1o AUCHUIIIMHE BBICTABJIIACTCS
OIICHKA «OTJIMYHO», «XOPOHIO», KYAOBJICTBOPUTCIILHO» UJIK «HCYAOBJICTBOPUTCIIBHO).

Ikana oueHNBaHUA

Onucanue

OT1iau4yHO

BrimonHeHb!

Bce oOsi3aTejibHbIe YCJIOBUSI TOATOTOBKH
CTYJ€HTa K NMPOMEKYTOUHOI aTTecTAllUM, [IPETyCMOTPEHHbIE
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MPOTPaMMOit JTUACIATINHBIL. CryneHnt JEMOHCTPUPYET
COOTBETCTBME 3HAHUM, YMEHHI, HAaBBIKOB IOKAa3aTEJsIM,
MPUBEJICHHBIM B TaOJMUIAX, ONEPUPYET NPHOOPETCHHBIMH
3HAHUSAMH, YMEHUSIMU, HABBIKAMU, IIPUMEHSAET UX B CUTyalUsAX
MOBBIIICHHONW CIIOXKHOCTH. [Ipr 3TOM MOTyT OBITH JOIYIICHBI
HE3HAYUTENIbHBIC OINMOKHA, HETOYHOCTH, 3aTPyIHEHUS NIpU
MepEeHOCe 3HAHUI U YMEHUI Ha HOBBIC, HECTAHJAPTHHIE 3a/1a4UH.

Xopoio

BrinosniHeHsl Bce o0si3aTesibHbIE YCJOBUSI MOATOTOBKH
CTYAEHTAa K MPOMEKYTOYHOMN aTTecTalluu, [IPETyCMOTPEHHBIE
MPOTrpaMMOit JUCIUTUINHEL. CryneHt JIEMOHCTPUPYET
COOTBETCTBME 3HAHUM, YMEHHI, HAaBBIKOB IIOKa3aTEJsIM,
MPUBEJICHHBIM B TaONMUIAX, ONEPUPYET NPHOOPETCHHBIMU
3HAHUSAMU, YMEHUSIMH, HaBbIKaMHU. B TO e BpeMsl Ipu OTBETE
JIOITyCKAeT HECYIIECTBEHHBIE MOTIPEUIHOCTH, 3aJa4l PEIIAeT C
HEJI0UeTaMH, HE BIUSIOMMMH Ha OOIINI X0 pelIeHusl.

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO

BoinonHeHnsl Bce o0s3aTe/ibHbIe YCJIOBUSI IOATOTOBKH
CTYJEeHTA K NPOMEKYTOYHOM ATTECTALMH, [IPELYCMOTPECHHbBIE
IIPOrpaMMOM  TUCLMILINHBIL. CryneHT  J1€eMOHCTpUpPYET
COOTBETCTBUE 3HAHUM, YMEHMM, HABBIKOB II0KAa3aTEIIsM,
NPUBEJCHHBIM B TaONHIAX, ONEpPUPYET MNPHOOPETEHHBIMU
3HAaHUSMM, YMEHUSIMH, HaBblkaMu. Ho moka3piBaeT HeriyOokue
3HaHUS, TPU OTBETE HE JOMyCKaeT TPyOBIX OMIMOOK WIH
IPOTUBOPEUH, OJJHAKO B (POPMYIMPOBAHUN OTBETA OTCYTCTBYET
JIOJKHAs CBSI3b MEXYy aHAJIM30M, ApIYMEHTALIMEN U BBIBOJAMU,
B pEIIEHUM 3a/a4 MOTYT coJepxkarbcsi rpyOble ommoOku. s
MOJIy4€HUsl TMPAaBUIBHOIO OTBETAa TPeOYIOTCA YTOUHSIOIINE
BOIIPOCBI.

HeynosnersopurensHo

He BbimosnHeHsl o0s3aTejbHBIC YCIOBHS IOATOTOBKH
CTY/ICHTA K NMPOMEKYTOYHOM aTTECTAUMHU, [IPETYCMOTPEHHBIE
nporpammoit  pucuuniueel, WJIA  cryneHT pemMoHCTpupyer
HEMOJIHOE  COOTBETCTBME  3HAHUM, YMEHUW,  HaBBIKOB
IOPUBEJCHHBIM B Ta0nMLaxX, JOMYyCKAalOTCd 3HAYUTEIbHbIE
OILIMOKH, TPOSBIISAETCS OTCYTCTBUE 3HAHUN, YMEHHI, HABBIKOB 110
psALy TOKasarelned, CTYAEHT WCHBITHIBACT 3HAYUTEIIbHbIC
3aTpyAHEHUS IIPU ONEPUPOBAHUM 3HAHUSAMU U YMEHHUSMM.

7.3. OueHo4YHBbIE CpPeACTBA

HaunmenoBanue
OIIEHOYHOT'O
CpeACTBa

KpaTKaH XapaKTCPUCTHUKA OLICHOYHOI'O

IIpencrasinenue
OLICHOYHOI'O CPENCTBA

cpezcTBa 5 POC

KoHnTtponbHas CpenctBo mpoBepkH yMmMeHUN NpUMeEHATh | KoHTpoibHBIE
(camocTodATENbHAS | MOJIYYEHHBIE 3HAHUS JUId PELIEHUS 3a1ad | 3aJaHusd
) pabdoTta OTIPEICTICHHOTO THUTIA IT0 TEME WJIN Pa3ieny

(KP)
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2 | PacuetHo- CpenctBo mpoBepkd ymMeHMM npuMeHATh | Kommiiekr 3anaHuit

rpaduydeckas MOJydYeHHbIE ~ 3HAaHUS 10 3apaHee | s BBITTOJTHCHHSI
pabora OTpEACIICHHOW METOJMUKE IS PEIICHUs | pacyeTHO-
(PT'P) 3a/1ad WM 3aJaHui 10 MOAYJI0 Wiu | rpadudeckoit paboTh

JUCHUIIJIMHC B IICJIOM.

CpencTBo KOHTPOJISI, OPraHU30BAaHHOE KaK
crenuanbHas Oecela TMEIAaroru4eckoro
paboTHHKAa ¢ OOyYaromUMCs Ha TEMBI,

VYeTHbII onpoc o o
CBA3aHHLIC C U3y4YaCMOU AUCHHUIIJIMHOU, U

Bompocs o

cobecenoBaHue, TeMaM/pazjiesiam

3 (YO) paccuMTaHHOEC Ha BBIICHEHHE O0beMa U —
3HAHUU oOyuJaromerocs o
OIpeICICHHOMY pa3ieiy, TeMe, podiieMe
" T.II.
CucreMa CTaHIaPTH3UPOBAHHBIX 33 [aHHH,

Teer II03BOJISIONIAS
4 (T) aBTOMAaTHU3HPOB BapuanT tecta

aTh MPOIEAYPY U3MEPEHUSI YPOBHSI 3HAHUI
Y YMEHUH 00y4aromerocs.

5 | Ok3ameHaunonHsl | CpeacTBO NPOBEPKM 3HAHUN, YMEHHUH, | DK3aMEHallMOHHBIE
e OueTsl HaBBIKOB. MOXKET BKJIIOYATh KOMIUIEKC | OMIIETHI

(Bb) TEOPETUYECKUX BOIIPOCOB, 3ajad,
IIPAKTUYECKUX 3a/1aHU.

7.3.1. Tekymnii KOHTPOJIb

OneHouHBIE CpEeACTBAa TEKYLIErOo KOHTPOJSA YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIPOCHI U
3aJaHus B (popMe OJAaHKOBOIO TECTUPOBAHMSA JUIsl KOHTPOJISI OCBOEGHUS OOY4arOIIMMUCS Pa3JeoB
JUCLUIIINHEL, pueM PI'P.

Coaep:xanue pacueTHo-rpadpuueckoii padoTsi.

Onepauuy HajJ MHOXECTBaMU. TpaH3UTHBHOE 3aMbIKaHHE OTHOILUEHUS, AJTOPUTM Y OpULIOJUIA.
Anrebpanyeckue CTPYKTYpbl. DJIEMEHThl MaTeMaTHuecKoW Joruku. HeopueHTHpOBaHHBIA U
OpPUEHTUPOBAHHBIN I'padbl, MUHUMAaIbHBIA OCTOB Irpada.

KoMmieKT TecTOBBIX 321aHUI U KOHTPOJIbHBIX pador (T, KP)
(n1st ouenku komnerenuun OIIK-3)
10 TUCLUIUINHE

MaremaTtruueckas JJOTHKA U JUCKPETHAs MaTeMaTHKa
(HaMMEHOBAaHHE UCIUIIINHBI)

Hano yuuBepcambHOoe MHOXecTBo U={1,2,3,4,5,6,7} m B Hem mnoamHOxecTBa A={x| x < 5},
B={2,4,5,6}, C={1,3,5,6}.
Haiitu 4~ B (Yka3aTh npaBuIbHbIE BAPHAHTHI OTBETOB).

a. (12234456}
b, {123,456}

c. i x<7,X€U)
d {13}

e. 1342516
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[ano Beicka3biBanue: « Ecau Temneparypa BbIllIe HYJIs, TO JEA pacTaeT U IEPEBO BCILIBIBET.
Kakast ¢hopmysa COOTBETCTBYET JAHHOMY BBICKA3bIBAHHIO.

A—B
AAB
A<B

A—(BAC)
AVB

Kakas u3 OyneBbIX (yHKIMI 3anMiCaHa B KOHBIOHKTUBHON HOPMaJIbHOM
dopme (KHD)?

(xAyAZ)v(XAZ)

(xvy)ax

(xAy)Ax

(xvyvz)a(xvz)

(xvy)vx

I'pad G 3agan ciaenyrouieil MaTpuIe CMEXHOCTH:

0 0

0
0
|
1
0
1
0

-_ 0 O O O = =
- o O © O = O
o O = = O O

0
1
0
0
1
0

e T e S

_—o OO O O e e
_—0 O O O O D -

0 0 00 00

Haiitu paguyc (G) rpada.

CripaBeUIUB JIM TUCTPUOYTUBHBIN 3aKOH?
ARXBUC)=(ARB)LU(A®C)
a. na

b. HET

Kakoe 13 cocTaBHBIX BBICKA3BIBAaHHH SBISCTCS HpOTHBOpqu/ICM?

—(AV—A)

A<B

AVB
AAB

A—B

[TpumeHnTe MapKOBCKYIO MOJCTaHOBKY ab —dc k cioBy abcddacba.

decddacba
ddcdcdcca
decddddda
dccaaaaaa
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decdcecccce

Hana cucrema komanyg apromata: qo0—qiOL; qi0—qrl; qol —qoll; qil—qilL. dus

koHpurypamuu 1qo0 kakoe u3 cioB OyaeT Ha BBIXOJIE U3 aBTOMATA.
000

110

0101

1110

0111

Kaxoit u3 rpadoB siBisieTcst SitepoBbIM?

0O 1 1 11 01 0 00
I 01 00 I 0010
I 1011 000 11
I o1 00 01 1 00
AyG)=L1 0 1 0 0] Ar(G)=L0 0 1 0 0]
01 0 00 000 01
I o1 10 001 10
01011 01011
01 1 00 01 1 00
Ay(G)=L0 0 1 0 0] AyG)=L1 0 1 0 0]
Kaxoit u3 rpadoB siBIsS€TCS TaMIIIBTOHOBBIM?
01 1 01 001 00
I 01 10 00010
1 1011 1 0011
01 1 01 01 1 00
AG)=L! 011 0] Ar(G)=L0 0 1 0 0]
01 000 01 0 01
I o1 10 1 00 1 0
01011 00 0 1 1
01100 011 01
A(G)=L0 0 1 0 0 AyGy=L! O 1 10

[Toctpoiite xon Xemmunra s coodumenuss f=11001110000111. B orBere mpoBepouHble OUTHI
JIOJKHBI HAXO/IUTHCS B COOOIIICHUH.

[Ipu mepemaue CcOOOIIEHHUS, 3aKOJUPOBAHHOTO MO XEMMHHTY, OBLIO TOIY4YeHO COOOIICHHE
f=1111100111100001111. Ilponsomnna nu ommobka mpu nepemnade? Ecnu ma, To ykazarh B KaKOM
oute (MOPSIAKOBBIN HOMED MPHU 3aIUCH C UCIIOJIIB30BAHUEM BCIIOMOTATENbHBIX TaOmuIl. Yka3zath 0 -
€CJIM OITMOKHU TIPH Tiepeiaue He ObLI0).

Onenka «0TIIMYHO» BbICTaBisAeTC CTyAEeHTY 3a 90 — 100% npaBUIBHBIX OTBETOB,
OIIEHKA «XOPOIIO» - 3a He MeHee 75% MpaBUIIbHBIX OTBETOB;

OLICHKA «y/IOBJIETBOPUTEIBHO) - 32 HE MeHee 50-60% npaBUIBHBIX OTBETOB;
OLIEHKA «HEYJIOBJIETBOPUTEIBHOY - 3a MeHee 50 % MpaBUIIBHBIX OTBETOB.

KoMniekT 3anaHuid 1151 BLINOJHEHU S
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pacdetrHo-rpaduueckux pador (PI'P)
10 AUCIUIIJIIMHE

MareMaTrudeckas JIOTHKA M JUCKPETHAsA MaTeMaTHUKa
(HaMeHOBaHHE JIHCIUILIIHBI)

PacuerHo-rpaduyeckue 3aganus
1. YHHUBepcaTbHOE MHOKECTBO COCTOMUT U3 26 CTPOUYHBIX OyKB JAaTUHCKOTO ajaBUTa. 3a/1aHbl

mHoxecTBa A, B, C u D (Ilpunoxenue 1). BeraucanTs MOIHOCTS MHOXKECTB X U Y.
2. 3amaiiTe MHOXKECTBO, YKa3aHHOE€ Ha PUCYHKE C HCHOJIb30BAaHUEM XapaKTEPUCTUYECKOTO

CBOMCTBA MHOKECTBA:

Xy
3. [TponsurocTpupoBaTh PABEHCTBO MPH MOMOINHU quarpamm Ditepa-Benna: (ANB) \ (ANC) =
(ANB) \C.
4. OtHomenne 3agano marpuieit (IIpunoxenue 2). MccnenoBars OTHOIIEHHWE HA CHUMMETPHIO,

AHTUCUMMETPHUIO, aCUMMETPUIO0, Pe(]pIEeKCUBHOCTbh, aHTHpediaekcuBHOCTb. HailTu TpaH3uTHBHOE

3aMbIKaHHUEC OTHOLIICHUS.

X, :(0,0)’ x,=(10) e :(0,1)’ x, =(L1)

5. Ha MHOXecTBe YNOpPSIOYEHHBIX Hap

*
3ajaHa OMHApHAS MyJbTHIUIMKATABHAS omepanus. IIpowssenenne 3agaHo no npasutry A% B

S
3anucanHomy B TaOnune (Ilpunoxenue 3). SIBnsercs nu modayrpynmnoi CTpyKTypa ( ’ ), rae

X =1X,,%,X,,X
{ 02272 3}? CocraButs Tabmuiy Kanu cTpykrypsl.

6. ITocTpouB COOTBETCTBYIOILYIO TaOIMIly 3HAUEHUH, BBISCHUTE, PaBHBI JIU ClIeAYyIOIIHE OyIeBbI

byHKIIUN
fley.z)=(x+z2) (y+x72), glx,y,z)=y+(z—x)
7. [Toctpoiite Mmunumaneuyto JJH® mis pyHKIMM Tpems pazHbIMH criocobamu (rpaguueckum

criocobom, kaptamu Kapuo, merogom Ksaiina): f=01011101.

8. Jns ¢GbyHKOUM, 33aHHOM B BEKTOPHOM BHUJE MOCTpPOiTEe MoJMHOM JKeramkuHa Tpems
pasHBIMHU cllocoO0aMu (METOZOM HEOMNpEENeHHBIX K03 uienTos, npeodpasoanuem CIAHD, c
UCIoJib30BaHueM TpeyronbHuka): f=10111011.

9. Jlst OyneBoit GyHKIIMK HAWIUTE TIPEACTABISIONINN ee moauHoM JKerankuHa:

xzv(x+z)yva'z
10. JlokaxuTe, 9TO OJTHA U3 PYHKIIUN JBOMCTBEHHA IPYTOM:

20



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

11. [TocTpoiiTe peneifHO-KOHTaKTHYIO CXeMY C 33/1aHHON (DyHKIMEH POBOAMMOCTH:
(x + y')v (x + z)(y' + z')
12. YIpocTuTe peneiHO-KOHTAKTHYIO CXEMY:
x »' x t—
z
et T S
e ¥ Ze—s)

13. 3amana cucrema OyneBbix ¢Gynkmumid fi=10110010 u £r=00111111. IlpoBepbTe maHHYIO
CHCTEMY Ha MOJIHOTY. BBITIOJHHUTE MONHYIO MPOBEPKY Uit 00EHX (PYHKIIHH.

14.  Jloructuueckas KommaHusi npoekTHpyeT (HedrempoBom) razompoBon Mexay 10
HACEJICHHBIMH ITyHKTaMH. TpaHCIIOpTHAs CeTh IMOKa3aHa Ha puc. PaccTosHUS yKa3aHbl B KWIOMETpaXx.

Onpenenuth KpaT4aliuil MyTh MEXY y3JaMu | U BCEMH OCTaJIbHBIMH Y3JIaMU.

. . X
15. [To 3amanHOl MaTpuile BecOB rpada HaAlTH BEIMYMHY MUHUMAJIbHOTO IyTH OT BEPIIMHBI !

710 KaXJI0M U3 BEPIIUH 0 alropuTMy JleHKCTphl (B MATpUYHOM BUJIE):

DN I O 0 A I P I A i o
X, 0O |15 (10| o0 |0 |
X, | © | 0 [ |12]18
X, || 10109 |12]19
X, | ®© | ® | ® 0 | oo |13
X, 3 oo | |11] 0|14
X |®© | o | 4 | o]0

16. Haun oprpad. Haiitu uncno mapuipyToB JiinHbI 2 U3 BepiinHbl Ne 3 B Ne 2, yncino mapuipyToB
B rpade IIuHBI 3 U MapHpyToB JUIMHBI 4 (3ajaHue B COOTBETCTBMM C BapUaHTOM BO3bMHTE B
«[Ipunoxenue 4»).

17. Jan B3BemeHHbld rpad. HaliTh 0OCTOB MHHUMaNbHOTO Beca (IKCTPEMATbHOE [IEPEBO).

3ajaHne B COOTBETCTBHH C BApUAHTOM BO3bMUTE B «lIpuioxxerue 5».
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18. st rpada G, 3a1aHHOTO MaTPHUIIeH BECOB, TOCTPOUTh MUHUMAJILHBIH 110 BECY OCTOB M HAUTH

€ro Bec:
XX | X | X | X | X | X
X, 0 3 8 12 w | 16
X, 3 0 4 o0 o0 | o0
X, 8 4 0 11 | w
X, 12 | © 5 0 | 10 | 6 4
Xs 7 9 7 10 | O 5 o0
s | © [ oo | 11 6 5 0 5
x, | 16 | o | o 4 0 5 0
19. Haiitu raMuIbTOHOB LUK HAMMEHBIIEH JUTMHBI (PEIIUTh 33/1a4y KOMMHUBOSIKEPA):
1/]2(3]4]5]6
110[39]145] 2 |5133
2 0 120334035
3 0 552256
4 0 |18]43
5 0 25
6 0
20. Oprpad 3ampan matpuiel cmexxnoct. Heobxonumo:

a) HapuCcoBaTh rpad;
0) 3aMEHUTH Bce yTH peOpamMu U B NOJIYYEHHOM HEOPHUEHTUPOBAHHOM Tpade HailTH 3iliepoBy LEeNb
(vu nuKn);

B) NIPOBECTH pacKkpacKy rpada u HalTH ero XpoMaTHYECKOE YHUCIIO.

1 0 0 0 0 1
0 0 0 0 0 1
0 1 1 1 0 O
0 1 0 1 0 1
0 0 1 0 0 O
0 1 0 1 1 1
21.  Jlns naHHOro rpada onpenenuTs, €CTh I B HEM 3MJIepOB LUK U, €CIIH €CTh, HAUTH €ro.

22. HpI/I IMOMOIIIM BCHICPCKOI'0 aJIrOpUTMa PCHIMTEC 3aAady Ha MAKCHUMyM JUIA ABYHOJIBHOTI'O

rpada, 3aJaHHOTO MATPUIICH:

[ )
oo b 00 W
E e
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23. a) [Toctpouts ko ®@ano u Xaddmana 115 CrIUcKa COOOIICHUH ¢ 3aJJaHHBIM pacipeiesieHueM

qacCToT. OHpel[eJII/ITL CTOMMOCTHB KOJa.

S T U \% W X Y Z
0,15 0,1 0,15 0,15 0,1 0,1 0,15 0,1

0) IToctpouth Ko XaMmmuHTa 715 3aaHHOT0 coodmieHus 11001011, Baectn ommoKy B 6 paspsi, 1
MPOBEAS ICKOAUPOBAHUE, TOATBEPIUTH MECTO OLIUOKH.
BapuanThl 3a1aHuii npuJaralTcs.

Kpurepum ouenku:

- OLICHKA «3a4YTE€HO» BBICTABIISIETCS CTYJICHTY, €CJIK OH PETYJIIPHO B TEUEHHE CEMECTPa MPEACTABIISLII
pelleHrs 3a/ay, BBIMOJIHWI MOJHOCTHIO BCE 3aJaHUSl W WX 3allUTUJ, OTBETUB Ha BOIPOCHI
IpenojaBaTes;

- OLIEHKAa «HE 3a4TeHO» BBICTABISETCS CTYICHTY, €CIM OH HEperylsipHO B TEUEHUE CeMecTpa
MPEJCTABISUT PEIICHHUS 3aJ]1a4, BBIMOJHWI 33JaHHs HE TOJHOCTHIO HIIM BOOOIIE HE MPEACTaBIISLI
paboThl Ha TPOBEPKY, JIOMYCKAE€T CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx HA BOMPOCHI
IpenojaBaTes.

Jns mpoBeneHUsT TEKYIIETO KOHTPOJS 3HAHUM CTYAGHTOB B JUCTaHIUOHHOM (opmare B
paspaboTtanHbx Kadenpoir «MaremaTtukay OHJIAWH-Kypcax MMEIOTCS IMPOMEKYTOUHbIE (TIPOOHBIE)
TECTBL.

7.3.2. IlpoMesKyTOUHAS aTTeCTALUA

[TpomesxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opMme.
Bpewms 11 moAroToBKM OTBETa Ha BOIPOCHI HEe Oosee 45 MuH.

buner BkiIto4aeT TeopeTHUECKUil BOIIPOC U 3aa4H.

KoMIuieK Tl 9K3aMeHaMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunosBble BAPHAHTHI OUJIETOB NMPUJIATAIOTCS.

KoMmmuiekT Bonnpocos

1. MHoxectBa. CriocoObl 3a1aHUsI MHOXKECTB.

2. [lycroe u yHuBepcaaibHOE MHOKECTBA.

3. Onepannn Hax MHOXKecTBaMu. CBOMCTBA ONEpanvid HaJ MHOKECTBAMH.

4. Bbynean. MoutHocTh MHOeCTBa. MoOITHOCTh OyseaHa.

5. VYnopsnouennas napa. [Ipsmoe npoussenenue. CBoNCTBA NPSAMOIO IPOU3BEICHUS.
6. CootserctBue. O6nacts onpeaenennii. O6macts 3HaueHnid. Ce4eHne COOTBETCTBUA.
Oo6partHoe, oJHOE, ITycTOe cOOTBeTcTBUE. CIOCOOBI 3a7]aHNsl COOTBETCTBUIA.

7. bynesbie maTpunsl. KoMnosunus coorBercTBus. Jlornueckas cymma u npousB. bynesast
MaTpHILa.

8. OTto6paxkenusi. DyHk1HOHATBHOCTH 0TOOpaXkeHus. O0pa3 u npoobpas.

9. Xapakrepuctuka GyHKkuuu. CBOWCTBA XapaKTEPUCTHKU (YHKIIUH.

10. CaoiicTBa 0TOOpaKEHUIH.

11. CIopbeKTHBHbIE, UHBEKTUBHBIE, ONEKTUBHBIE OTOOPAXKEHHUS.

12. Kommnosurus otoGpakeHwuii.

13.  Eaunuunoe otoOpaxkenue. OOpaTHOE 0TOOpaKkeHuUe.

14. Teopema 0 OMEKTHBHOM OOpaTHOM OTOOPaKEHHH.

15.  3ambikanue oTHOmEeHUs. [locTpoeHNE TPAaH3UTUBHOTO 3aMBIKAHHUS.

16. Ausnroput™ Y opiosia.
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17. OTHOILIEHUS DKBUBAJIEHTHOCTH Y OTHOIIECHUSI

18.  Jlormueckue omnepanuu. Jlornueckue cBsi3ku. Tabnuna uctuaaocty. [Ipumepst

19. ®opmyisl Joruueckue. O01Ie3HaYUMBbIe, TPOTUBOPEUUBBIC, BHIIIOTHUMBbIE.

20. OcCHOBHBIE 3aKOHBI JIOTUKH.

21. Bynesbl pyHKIINH.

22. JIM3bIOHKTUBHBIE U KOHBIOKTUBHBIE HOpMasbHbIe popmbl. CIHD, CKHO.

23. VYpouieHne nepeKatovaTesIbHbIX CXEM.

24. Bbynesa anre6pa. [Tonubie cucremsr norudeckux ¢pynkiuit. [ltpux lleddepa, crpenka
[Iupca, nonmuuom XKerankuHa.

25. OcHoBHbIe OHATHS TeopuH rpadoB. OnpenencHus rpadoB pa3IuIHOIO THIIA.

26. Nzomopduzm.

27. MarpudHbie U YUCIIOBBIE XapaKTEPUCTUKU TpadoB.

28. Yactu rpada. MapumpyTsl ¥ CBSI3HOCTh. BepImHHas CBA3HOCTh B peOepHasi CBA3HOCTb.
29. JlepeBbs U LIUKIIBI.

30.  MuHuManbHbIE MAPUIPYTHI B HATPY>KEHHBIX Tpadax.

31. OkcrpeManbHble rpadsl. HekoTopsie mpukiiaaHbie 3a1a4i TEOPHH rpadoB.
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TunoBble BApUAHTHI OUJIETOB

MUHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3ZOBAHUS POCCUNCKOM OEJEPALIN
®OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YYPEXXJIEHME BBICIIEI'O OBPA30OBAHU A
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

®axynbTeT 6a30BbIX KOMIIETEHITHH, Kadenpa MaTeMaTHUKU
Hucuunnuna «MaremaTuueckasi IOTUKA U AUCKPETHAs MaTeMaTUKay

Buger Ne 1

1. VYnopsnouennas napa. [Ipsmoe npoussenenue. CBoNCTBa NPSAMOI0 IPOU3BEICHUS.

2. [Toctpoiite Munumanbuyto JIH® mis pynkuuu /= (xy ) - ((x * Z) v (yz)) VA zx.
3. [TpoBepwTe cucremy pynkmuii Ha monHoty £1=10001001, £5=00110011 (mpoBectn
MOJIHYIO TIPOBEPKY ISl 00enx QyHKIHUIN).

4, [Toctpouts ko ®ano mns cumBoioB {a,b,c,d,e,f,g,h} uMeronx cOOTBETCTBEHHO
BepositHoctH {0,2; 0,15;0,1; 0,1; 0,16; 0,09; 0,08; *}, rae * - npaBrIbHASA BEPOITHOCTD IS
MOCJIETHETO CUMBOJIA.

5. Haiigute yncio mapiipyToB JuinHbI 3 B rpade:

YTBepkIeHO Ha 3acenanuy Kadenpbl MateMaTuku «31» 03 2026 r., mporokon Ne 7

3aB. kadeapoit / O.M. bapanosa /

MHWHHCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3BOBAHU S POCCUMCKON ®EJIEPALTUN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE
OBPA3BOBATEJILHOE VYPEXJIEHUE BBICIIIEI'O OBPA3OBAHUSA
«MOCKOBCKHWM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@dakynbpTeT 6a30BbIX KOMIIETEHIINH, Kadeapa MaTeMaTUKH
Hucuumnmua «MareMmaTuueckast IOTUKa U AUCKPETHAas MaTeMaTHKay

bujger Ne 2
1. MmuosxectBa. CriocoObI 3aganust MHOKeCTB. [TycToe u yHuBepcanbpHOe MHOXKECTBA.
=(0) o> ((x+2)V (y2))vayvzx
2. [Toctpoiite nmonunom XKerankuHa QyHKIMH / ( Y ) (( ) (y )) 4 .
3. [Toctpouts kon Xaddmana ans cumBoioB {a,b,c,d,e,f,g,h} nmeronmx cooTBeTCTBEHHO
BepositHoctH {0,2; 0,15; 0,1; 0,1; 0,16; 0,09; 0,08; *}, rae * - mpaBUIbHAS BEPOSITHOCTD.
4, [Toctpoiite 1 o Bo3zmoxkHOCTH yiipoctuTe PKC dyHkmu:
f=(x")— ((xz) \2 (v= z)) v ZX
5. Haitnnre MakcuManbHBIN IMTOTOK
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VYT1BepxkacHO Ha 3aceqanuu Kadenpsl MareMaTuku «31» 03 2026 r., mpoTtokoa Ne 7

3aB. kadenpoii / O.M. bapanoga /

MUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA3OBAHMS POCCUIMCKOMN ®EJEPALIMNA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKHAM YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kaeapa MaTeMaTUKA
Hucuunimuna «MareMaTtuyeckas JIOTUKA U JUCKPETHAs: MaTEMaTUKay

buier Ne3
1. OcHoBHBIE IOHATHS TeopuH TpadoB. OnpeaeneHus rpagoB pa3IMIHOTO THIIA.
Nzomopdusm rpados.
2. YHHBepcalbHOE MHOKECTBO COCTOUT U3 26 CTPOYHBIX OyKB JATUHCKOTO andaBuTa.

BBIYNCINTH MOIIIHOCTh MHOYKECTBA X =(A\B)n(CUD) , TIe A=ic.f.8.k},B=1e, f,m,q;

C={hir,wx;,D=1{be, ju,v,z}

3. IMoctpoiite CIH® ¢yHKIMH: f= ((x +2) \ (yz)) — (x'yv zx) .

4. s coobmenus 1001001110110 moctpouts kog XoMMUHTA.
1 0 0 O
11 0 1
M =
01 00
. 1 1 1 0
5. Haiitu TpaH3uTUBHOE 3aMbIKAaHHUE OTHOLLEHUS

VYTBepkaeHO Ha 3aceqanuu Kadeapel mareMaTuku «31» 03 2026 r., mpotoxon Ne 7

3aB. kadeapoit / O.M. bapanosa /

Jlns npoBesieHUs] MPOMEXKYTOYHOTO KOHTPOJIS 3HAHUM CTY/IEHTOB B TMCTaHIIMOHHOM (hopmarte B
pa3paboTaHHOM Kadenpoit «MaremaTHKa» OHJIalH-Kypce UMEETCsS HTOTOBBIH TECT.
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