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57/03 ot 15.05 2023 r., Ne 6-5.3-57/04 ot 15.05 2023 r.;

Ha ocHoBe OCBO 6-05-0533-12-2023 cneyuanbHocTn 6-05-0533-12
«Kunbep6e30nacHOCTb», MPUMEPHOro y4e6HOro niaHa, perncrpaynoHHblii Ne 6-05-
05-030/np. ot 30.01.2023, yyebHoro nnaHa bI'y Ne6-5.3-60/02 ot 15.05. 2023 r.

COCTABUTENIN:

T.M. Bonukosa - cTapwuii npenogasatesnb Kageapbl ANCKPETHOM MaTeMaTUKU U
anropuTMUKN  (hakynbTeTa  MPUKNAAHOW  MaTeMaTUKM W MH(OPMATUKM
Benopycckoro rocyaapcTBeHHOr0 YHUBEPCUTETA;

PELLEH3EHTbI:

M.A. KoBaneB - rnaBHbIA Hay4HbI COTPYAHMK nabopaTopum maTemMaTUyecKomn
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HNOACHUTEJIBHASA 3AIIMCKA

esn 1 3212491 y4eOHOM TMCIUIIMHBI

OcHoBHOM crnenupuKOW JUCKPETHOM MaTeMaTUKH W MaTeMaTHYeCKON
JIOTUKU SIBIIIETCS UX aJITOPUTMUYECKAash OCHOBA U AEMOHCTpalUsl MCIIOIb30BaHUS
JUCKPETHOCTH B COBPEMEHHOW Hayke. YueOHas guciuiuinHa «Jluckpernas
MaTeMaThKa W MaTeMaTU4yecKasl JIOTMKa» SBJISIETCS HE TOJIbKO (YyHIaMEHTOM
MaTEeMaTUYeCKOM KUOEPHETHKH, HO W BaXXHBIM 3BEHOM MaTEMaTHYECKOTO
oOpa3oBaHUsS I CHICNHAIMCTOB B OOJACTH TPUKIAAHOW MaTeMaTHKA W
uHpopmatuku. JlucuuminHa 3HAKOMUT CTYJICHTOB C TaKUMHU JUCKPETHBIMU
00OBEKTaMM, KaK MHOYKECTBA, KOMOMHATOpPHBIE KOH(pUTYypauuu, rpadsl, OyJIeBbl
GyHKIIUU, TpPaMMaTUKH, KOHEYHBIC aBTOMAThl U aJITOPUTMbI. Y Ka3aHHBIE OOBEKTHI
OMPENENAIOT  OCHOBY  MEPEUYHUCIUTEIHHOM  KOMOMHATOPUKH,  JUCKPETHOMU
ONTUMU3AIMHU, KpUNTOrpaduu, TEOPUH aITOPUTMOB U SBISIOTCS 0A30BBIMH IS
MHOTUX TIPUKIAIHbIX oOmacted. Ilporpecc B WX U3YYEHUH CaMbIM
HEIMOCPEICTBEHHBIM 00pa30M BIIUSET Ha COCTOSIHUE U pa3BUTHE HH(DOPMAITMOHHBIX
TEXHOJIOTUH.

Heab yueOHOM AUCHMIUTUHBI «/[uCKpeTHas MaTeMaTHKa M MaTeMaTHYecKas
JIOTUKA COCTOUT B M3YYEHHH METOJIOB PEIICHHS JIOTHYECKUX M KOMOMHATOPHBIX
3a/lay, TMOJYy4YeHUU OYIyImIUMH CIEeNHATMCTaMd 0a30BOTO MaTEMaTHYECKOTO
oOpa3zoBaHus, HEOOXOIMMOTO WM B JaJbHEHIIEM I YCHEIIHOW paboThl,
bopMHpOBaHHE Yy CTYJEHTOB COBPEMEHHOIO MAaTeMaTHYeCKOro Kpyrosopa,
OBJIa/ICHUE HABBIKAMU aJITOPUTMHUYECKOTO U JIOTHUYECKOTO MBIIIUICHUS.

3agaumn yueOHOM IUCHMILIIMHBI:

1. O3HakoMJIEHHE CTYJICHTOB C TAKUMH (PyH/IaMEHTAJLHBIMU TTOHITHSIMU
KaK BbICKa3bIBaHUE, TPEAUKAT, MHOXKECTBO, MIOJIHOTA, 3aMKHYTOCTh, aJITOPUTM U JIP.

2. OOyueHue MpaBWIBHON 3alHMCH MaTeMaTUYECKUX YTBEP)KIECHUH C
MOMOIIIBIO JIOTHYECKUX U TEOPETUKO-MHOKECTBEHHBIX KOHCTPYKIIUM.

3. TlpumeHeHME METOJOB MAaTEMATHYECKON JIOTUKU M TEOPHH MHOYKECTB
JUISL pEeIIeHUs 3a/1a4 NMePeUrCIUTeIbHON KOMOMHATOPUKHU U TeOpHUH Tpados.

4. OOyueHue MEeTOoJlaM CpaBHEHUS U KJIaCCU(PUKALIMU MACCOBBIX TPOOIeM
Y aJITOPUTMOB MO UX CJIOKHOCTH.

MecTo y4eOHOH TUCUMILTHHBI

B cucreme nmoaroToBku crenyanyucTa ¢ O0IMM BBICIITUM 00Opa3oBaHUEM IS
cnenuanbHocTel  6-05-0533-09 «lIpuxknagnas wmatematruka», 6-05-0533-12
«KubepOe3onacHocTh» yuyeOHas AUCLHMILUIMHA OTHOCUTCS K MOAYJIIO «JlucKpeTHas
MaTeMaTHKa M aJiTOPUTMUKA» KOMITOHEHTA YUPEKICHUS 00pa3oBaHUsI.

VY4yebHasi mporpaMMa COCTaBJICHA C YYETOM MEXKIIPEAMETHBIX CBsi3eil U
MpOrpaMM MO JUCHUILIMHAM.

Jlns cnenmansHOocTr 6-05-0533-09 «IlpukiagHas MaTeMaTHKay OCHOBOM JIJIs
U3Y4YCHUS Y4eOHOW JUCIUIUIMHBI SIBIISETCS JTUCIUILIMHA TOCYIapCTBEHHOTO
KOMIIOHEHTa «MaremaTtnueckui aHanu3» Mmoayisa «MareMaTudecKuii aHaInus,
JUCHUIUIMHA TOCYJaPCTBEHHOTO KOMIIOHEHTa « OCHOBBI BBICILIEH are0pb» MOy
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«T'eometpust wu  anreOpa», JTUCHUIUIMHA TOCYIApCTBEHHOTO  KOMITOHEHTA
«AHanuTuyeckas reoMeTpus» Moayns «['eomerpus u anrebpay, JAUCIUILIMHA
roCyJlapCTBEHHOTO KOMIMOHeHTa «JIuHelHas anreOpa» moxayis «['eomerpus u
anreOpa». 3HaHMS, MOJYYCHHBIE B Y4EOHOW JMCIUIIIMHE, HCIOJIB3YIOTCA IpHU
M3YYEHUH JUCIUIIMHBI KOMIIOHCHTA YUPEXKJICHHUS 00pa3oBaHUS «AJTOPUTMBI U
CTPYKTYpBl JaHHBIX» MOAYJA «JIUCKpeTHass MaTeMaThKa M aJITOPUTMHUKA,
JUCHMIUIMHBI  TOCYJIapCTBEHHOTO KOMIIOHEHTa «Teopusi BEpOATHOCTEH W
MaTeMaTH4YeCcKasi CTATUCTUKA» MOIYJs « Teopust BEpOsSATHOCTEH W MaTeMaTHYeCKas
CTaTUCTHKA.

Jlna crnemuansHOCTH 6-05-0533-12 «KubepOe3omacHOCThY OCHOBOM IS
U3Y4YCHUST Y4eOHOW JUCIUIUIMHBI SIBIISETCS JTUCIUILIMHA TOCYIapCTBEHHOTO
KOMIIOHEHTa «MareMaTudecKui aHaiau3» Moayisi «Beicimias MaremaTukay,
JTUCITUTIINHA TOCYIaPCTBEHHOTO KOMITOHEHTa « OCHOBBI BBICIIICH anreOphl» MOTYJIS
«Bpicias  maTtemaTuka»,  JAWCIHUIUIMHA  TOCYJApCTBEHHOTO  KOMIIOHEHTa
«AHaIUTUYECKAas] TEOMETpus» Moayisa «Beiciias maTreMaTuka», IUCIUILIAHA
roCyJapCTBEHHOT0 KOMIOHEeHTa «JIunelHnas anrebpa» wmoxyns «Bwicias
MaTeMaTrKa». 3HaHUS, TOJyYeHHbIC B YUEOHON AUCIUIUIMHE, UCTIONB3YIOTCS MPU
W3YYCHUU JUCIUIUIMHBI KOMIIOHEHTa YYPEKIEHUs 00pa3oBaHUs «AJTOPUTMBI U
CTPYKTYpPBl ~JaHHBIX» MOAYJIsA «JluckpeTHass MaTemMaTHKa U aJTOPUTMBI,
JUCHUTUIMHBI KOMIIOHEHTa yupexaeHus oOpa3oBaHus «Teopus BEpOSTHOCTEH U
MaTeMaTH4YeCKasi CTATUCTUKA» MOy « Teopust BEpOSATHOCTEH U MaTeMaTHIeCKast
CTaTUCTHKAY.

TpeOoBaHus K KOMIIETEHUMSIM

OcBoeHne  ydeOHOW  IUCHMIUITMHBI  «JlMCKpeTHas  MaTeMaTWKa U
MaTeMaTH4YecKasl JIOTHMKa» JOJDKHO oOecreyuTh (OpMHUPOBAHHME CICAYIOMEH
CReyUanU3UPOBAHHON  KOMIETEHIMU 0O cneyuarvbHocmu — 6-05-0533-09
«Ilpuxnaonas mamemamuxay:

CK-1. Pemarh 3agaud TEOPETUUYECKOTO W TPHUKIAIHOIO XapakTepa Wu3
pPa3MUYHBIX pa3/IeJIOB JUCKPETHOM MaTEeMaTUKH W MaTeMaTHYeCKOW JIOTHKH,
MPUMEHSTh PEIICHUS 3a7]a4 KOMOMHATOPUKU, TEOPUH MHOXKECTB, Teopuu rpados,
MaTeMaTH4YECKOMN JIOTUKH, OYJIEBBIX (PYHKIUH, (OPMATTbHBIX S3BIKOB M TPAaMMAaTHK.

OcBoenne  ydeOHOM  mucHMIUIMHBI  «JluckpeTHas  MareMaTWka W
MaTeMaTH4YecKasl JIOTMKa» JOJDKHO oO0ecreuuTh (OopMUpOBaHHUE CICAYIOMIEH
0azoeo0il npogheccuonanvHoll KoMNeTeHIUU 011 cneyuarviocmu 6-05-0533-12
«Kubepbezonacnocmo »:

BIIK-5. IlonumaTrh npeamMeT H OOBCKTHl JUCKPETHOM MaTEMaTHKH U
MaTeMaTUYeCKOW JIOTUKH, WCIOJIb30BaTh OCHOBHBIC TIPUEMBl Pa3pabOTKu
3 ()EKTUBHBIX AJITOPUTMOB W 3HAHWS 00 OCHOBHBIX CTPYKTypax HaHHBIX IS
pEIIeHUS MPUKIIAIHBIX 3a/1a4.

B pesynbrare ocBoeHUs yueOHOM TUCIMILIMHBI CTYIEHT JTOJIKEH:
3HATD:

— OCHOBHBIC JIOTHYCCKHUE OICpanu 1 (bOpMy.TIBI JOTUKH BBICK&BLIB&HHﬁ;
— OCHOBHBIC ITOHATHA JIOTUKH IIPECAUKATOB,
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— 0a30BbIC MOHATHS M METOJIbI TEOPUH MHOXKECTB U KOMOWHATOPHKHU;

— OCHOBBI T€OpUH OYJIEBBIX (DYHKITUH;

— OCHOBHBIC TTOHSTHUS U PE3YJIbTATHl TEOpUH TpadoB;

— DJIEMEHTHI Teopur (POPMaTHHBIX TPAMMATHK U SI3BIKOB;

— OCHOBBI TEOPUH AJITOPUTMOB, TIOHITHE O Ki1accax ciokHocTH P u NP;
yMeThb:

NEPEBOUTH BHICKA3bIBAHUS C €CTECTBEHHOTO S13bIKAa HA OPMAJIbHBIN SA3BIK
JIOTHUKHU BBICKA3bIBAaHUI U JIOTUKU MIPEIUKATOB,;

yIpoIaTh JIOTUYECKUE BBIPAXKEHUS U ONEPUPOBATh (HOPMYIaMU JOTHKU
PEIUKATOB,;

BBINIOJIHATH ONEpaIMi HaJl MHOXKXECTBAMU;

pematb 6a30Bble KOMOMHATOPHBIE 33/1a4U;

CTPOUTDH peasin3alnu OyneBbIX (PyHKIMN B 3aJaHHOM Oa3Kce, UCCIIEI0BATh
Ha MOJIHOTY CUCTEMBI OYJIE€BbIX (DYHKIIHIA;

OLICHMBATh KOJIMYECTBEHHBIE XapaKTEPUCTUKH TIpadoB, HCCIEAOBATH
npocreiimme rpadsl Ha H30MOpPGU3M, CBS3HOCTb, JBYAOJIBHOCTH U
IJIAaHAPHOCTh, BBIYUCIIATH POCTEIINE yucia rpados;

aHAJIM3UPOBATh U CTPOUTH MPOCTEHIIINE TPAMMATUKH;

IIMCATh AIEMEHTAPHBIE IPOIPaMMBI Ha SI3bIKE MAIIWH THIOPHHTa,;

eénaoemn:

OCHOBHBIMU METOJaMH PEIIECHUS 3a/1a4 MaTEMAaTUYECKOMN JIOTUKY;
METOJIaMU pEeIISHUs 3a]1a4 KOMOMHATOPHOTO aHallM3a U 3ajJlady Ha rpadax.

CtpykTypa yueOHOH AU CIUTIIUHBI

Jucnumimaa nzydaercs B 1-m u 2-M cemectpe. Beero Ha u3ydenue yueOHoM
JTUCIUTUTNHBI «JlMCKpeTHas MaTeMaTHKa U MaTeMaTH4ecKas JIOTHKa» OTBEICHO:

— B 1-M cemecTpe 1715t O4HOU (POPMBI TTOJTYHIEeHUS BhICIIETo 0Opa3oBanus — 108
4acoB, B TOM uuciie 64 ayauTopHbIX YacoB, u3 Hux: jekuuun — 30 wdaca,
npakTuyeckue 3auatus —30 4acoB, yrpasisieMas caMoCTOsITeIbHas paboTa — 4 yaca;

— BO 2-M ceMecTpe Il OUYHOUM (DOPMBI TTOIYIECHUS BBICIIIETO 00Opa30BaHUS —
108 wacoB, B ToM uymcie 68 ayauTOpHBIX YacoB, W3 HHUX: Jiekuuu — 34 daca,
npaktuyeckue 3auatus —30 yacos, yrpasisieMas caMoCcTosATeIbHas paboTa — 4 Jaca.

TpynoeMKoCTh Y4eOHOM TUCITUTIIIMNHBI COCTABIISET 6 3aUCTHBIX CIMHMII.

dopMa MPOMEXKYTOUHOW aTTecTalMu: B 1-M cemecTpe — 3ayer, BO 2-M
ceMecTpe — IK3aMeH.



COJAEPKAHUE YYEBHOI'O MATEPUAJIA

Pa3ne.)1 1. Boicka3bIBaHUA U NnpeaAuKaTbl

Tema 1.1. Jloruka BeIcKa3bIBaHHI

Bricka3biBanus. Jlormueckue omepanuu HaJ BbICKAa3bIBAHUAMHU. DOpMyIIbI
JIOTUKY BbICKa3biBaHUU. PaBHOCUIBHBIE (DOPMYJIBI, TaBTOJOTUM, MPOTUBOPEUUSI.
Jlormyeckoe ciemOBaHUE U DKBUBAJICHTHOCTh. (OCHOBHBIE PAaBHOCHUJIIBHOCTH.
OcHOBHas TeOpeMa JIOTUYECKOTO BHIBOA.

Tema 1.2. Jloruka npeaukaToB

[Tonsitue npenukara. Knaccudukainus npeaukaroB. MHOKECTBO HCTUHHOCTH
npeaukara. Jloruueckue onepauu HaJ npeaukataMu. KBaHTOpHBIE oniepanuu HaJl
npeaukatamu. Gopmyssl JOruKH mpeaukaToB. UHTepnpeTanuu u KiaccupuKaims
dbopmyn noruku npeaukaToB. OOme3HaunMMBbIe (POPMYJIBI (TaBTOJOTHUU) JIOTUKHU
npeaukatoB. [Ipobyiembl pazpenieHus Ay OOIIE3HAYMMOCTA M BBIMOJHUMOCTH
dbopMyll JIOTUKH TpPEeAUKATOB (OCHOBHBIE MOHATUS). PaBHOCWIBHBIE (HOPMYIIBI
Joruku npenukaToB. [lpuBeneHHas u HopMayibHast GopMbl st GOPMYIT JIOTUKH
npeaukaToB. [IpuMeHeHue JIOTHKY MPEIUKATOB JJIA OMHCAHUS MaTeMaTHYEeCKUX
TTOHSITHH.

Pa3nen 2. KomOuHaTopHbIH aHAIU3

Tema 2.1. MHOKeCTBa U OTHOLIEHHSA

MHoxecTBa M crmocoObl WX 3amaHuii. [logMHOXecTBa W Omepanuu Haj
MHOecTBaMU. OCHOBHBIE TEOPETUKO-MHOKECTBEHHBIE TOXAECTBA. [IOKpBHITHS U
pazOneHuss MHOKECTB. JIekapToBO MpOM3BEJeHNEe MHOKECTB. buHapHbIe OTHOIIIE-
HUS 1 UX CBOMCTBA. TUIBI OMHAPHBIX OTHOIICHUN. OTHOIIICHUS YKBUBAJICHTHOCTH U
gacTHYHOTO Tmopsiaka. OrtoOpakeHne Kak (PYHKIMOHAJIBHOE  OTHOIICHUE.
Komno3unust otoOpaxenuii. OOpaTtHoe oToOpa)keHue. MOIIHOCTh MHOKECTBA,
CUETHBIE ¥ HECUETHBLIC MHOXKECTBA.

Tema 2.2. Kinaccuyeckne KOMOMHATOPHbIC 00bEKTHI

OcHOBHBIC TIpaBHJIa KOMOWHATOpUKH (NIPaBHJA CYMMBI M IPOU3BEICHHUS).
dopmyna BKIOYEHUM M HCKIOUYCHHM. Pa3smenienus 0e3 MOBTOPEHUH U C
noBTopeHusmu. IlepecranoBku. Couetanusi 0e3 MOBTOPEHUN U C MOBTOPEHUSIMHU.
bunom Hrerorona. MynsTumHOXKecTBa. IlepecTaHOBKM MYJIBTUMHOXKECTB U
MOJIMHOMUAJbHBIE KO3 duinentsl. Pa3ouenuss muHoxectB u uucen. Dopmyna
BKJIFOUEHUN-UCKIIFOYECHU.

Tema 2.3. MeToab! nepevuciaeHust

PexyppeHntHbie cooTHomieHUs. JIMHEWHBIE OOHOPOAHBIE PEKYPPECHTHBIE
COOTHOIIICHHSI BTOPOTO TOPSIKA C MOCTOSHHBIMU Kod(duiimentamu. JInHenHsle
OJHOPOJHBIC PEKYPPEHTHBIC COOTHOIIEHUs K-ro mopsiika ¢ MOCTOSIHHBIMH
kodpdunmrentamu. Ilpousponsmume QyHKuM U onepanuu Haj HUMUA. OCHOBHBIC
MOCJIEIOBATEILHOCTY M CBSI3aHHBIE C HUMH IPOU3BOASIIME  (PYHKIUU.
[IpousBoasmrie PyHKIIMM U KOMOMHATOPHBIEC MO/ICUETHI. PellieHrne peKyppeHTHBIX
COOTHOIIIEHUI METOJIOM MPOU3BOIAIIUX PYHKITUH.



Pa3nea 3. byaeBbl pyHkunu

Tema 3.1. HauanbHble NOHATHUSA

bynesbl Ppynknuu. Tabnuunoe 3amanue OyneBbIX QyHKIMA. Yuciao OyaeBbIX
GbyHKUIMNA OT N IEpeMEHHBIX. DieMeHTapHble OynieBbl PyHKIUU. CyllleCTBEHHbIE U
(GUKTUBHBIC TEepeMeHHble OyneBbIX (yHKIui. JIBolicTBeHHOCTh. [IpuHIMI
JIBOMICTBEHHOCTH.

Tema 3.2. IlpencraBieHust 0yjaeBbIX QYHKIMM

[IpencraBnenne OyyieBbIX (PYHKUMH TOCPEACTBOM (opMyis. PaBHOCHIIbHBIE
¢dopmyinbl. OCHOBHBIE PaBHOCUIBHOCTU. J[M3BbIOHKTUBHBIE HOpMajbHbIE (HOPMBI
(H® u CHH®). Anroputrmsl noctpoenuss CAH®. Eauncrtsennocts CIHO.
KonrbtonktuBable HopManbHble (GopMbl (KH® u CKH®). [loamHomuaibHbIE
HOopMasibHbIe (opMmbl. [lonmHoMm JXKerankuHa (CylecTBOBAaHHE U €IMHCTBEHHOCTD,
METO/TbI TOCTPOCHHS).

Tema 3.3. Munumuzauus 0yJjaeBbIX PyHKIUIM

Munumuzanus OyneBbix Gyukiuil B kinacce JJH®. Tunsl JJTHD, cBsi3aHHBIX €
3ajlayeii MUHUMH3AIUU OyJeBbIX (QYHKIUN (COKpallleHHasl, TYNUKOBas U
munumanbHas JIH®). Meron Kgsaiina. ['eomerpuyeckas Mojelnb MUHHUMH3AIUAN
oyneBbix pynkiuii B kiaacce JJHD. Kapra Kapho.

Tema 3.4. 3aMKHYTOCTH U MOJIHOTA CUCTeM OyJeBbIX QyHKUIMT

[Tonsitue Oaszuca. 3ambikaHue. 3aMKHYThIE KJIacChl OyJeBBIX (YHKIUH.
[lonatne momHOM cucteMsl. [Ipumepsl moaHbeix cucteM. OCHOBHBIE 3aAMKHYTBIE
KJIacchl U MX CBoMcTBa (Kjaccel To, T1, Tr, Ts, Tm). Teopema Ilocra (kputepwuii
(GyHKUIHMOHAIBHOM MOTHOTHI).

Paznen 4. I'padnbi

Tema 4.1. HayajibHbIe OHATHS

Onpenenenue rpada. Hexoropslie crneruanbHble rpadbl. AOCTpakTHbIC U
nomedeHHbIe Tpadbl. Ynciio momeueHHbIX Tpados. M3zomopdusm rpados. Criocodbt
3amanus rpadoB. I[loarpader. Omnepanum wHanm rpadamu. CreneHHas
nocyienoBaTeabHOCTh Trpada. MapuipyTel. CBS3HOCTH TpadoB, KOMIIOHEHTHI
cBs3HOCTH. CBSI3b MEXKy YMCIIAMU BEPIIUH, peOep M KOMIIOHEHT CBSI3HOCTH rpada.
Bepmnnas u pedepHasi CBI3HOCTh rpadoB, CBSI3b MEXKTy HUMU. Teopema Menrepa.

Tema 4.2. JIBynosibHbIe rPagbl U IepeBbs

JBynonsubie Tpadbl. Kputepmit Kenura nynmompHOCTH Tpada. Jlepebs.
DOkBUBaJieHTHBIE omnpeneneHus aepea. Kox Ilprodepa nepesa. Teopema Kamm o
YHCJIe IOMEYEHHBIX JIEPEBbEB.

Tema 4.3. Ilinockue u nuianapHbie rpagbl

[Inockue u muanapueie Tpadul. ['panu miockoro rpada. @opmyna Didnepa.
CpoiicTBa muaHapHsix rpados. Kpurepuu mnanapaocTu.

Tema 4.4. O06xoabI rpagos

Oinepossl rpadsl. Kputepuii sinepoBoctu rpada. AITOPUTMBI TOCTPOCHUS
JilllepoBa 1WKIa B diiepoBoM rpade. ['aMUIBTOHOBBI IUKIBI U LIETH.



HeoOxomumbie ycimoBusi TaMHIBTOHOBOCTH rpadoB. JloctaTouHble ycCloOBuUs
raMHJIBTOHOBOCTH IpagoB.

Tema 4.5. Packpacku

BepummmnHass packpacka W XpoMaTthyeckoe 4uciao rpada. AJITOpUTM
MOCJIeIOBAaTEIbHOM packpacku BepliMH Trpada. Teopema o mATH Kpackax s
riaHapHoro rpada. XpoMaTudecKuid MHOTOUWIEH rpada, METOJIbl €ro MOCTPOCHHUS.

Pasznen 5. @opMasibHbIe TPAMMATHKH U SI3bIKH

Tema 5.1. Uepapxus rpaMMaTHK

AndaBuTsl, LENOYKH, A3bIKM. (OCHOBHBIE ONEpALMM HAJ LENOYKaAaMU U
a3plkamMu. lloHsTe mnopoxxnmaromen rpammartuku. Mepapxus rpaMmMaTHK M HMX
cBorcTBa. lIpumMepsl mopokaeHus S3bIKOB € MOMOIIBI IpamMartuk. Hepapxus
a3bIKOB. [IoHATHE O TpaMMaTUYECKOM pa3dope.

Tema 5.2. IIpuio:keHusi rpaMMaTHK
JleTepMUHUPOBAHHBIE U HEJETEPMUHUPOBAHHBIE KOHEYHBIE aBTOMATHI U A-
S3BIKU.

Pa3znen 6. AlropuTMu4YecKue MOAeIH

Tema 6.1. Mamunbl ThrOpuHra u BruucjanuMbie 0 ThIOpUHTY PyHKIMH

WHTYUTUBHOE TMOHATUE aJIroOpuTMa M HEOOXOIUMOCTh €ro YTOYHEHMS.
JleTepMUHUPOBAHHBIE W HEAETEPMUHHUPOBAaHHbIE MamuHbl ThropuHra. CuHTE3
MamvH ThropuHra (KOMIO3UIMS, pa3BeTBICHUE W uTepanus MamuH). OyHkuuwy,
BbrurciuMble 10 Thropunry. Tesuc ThropuHra (OCHOBHAsi THUIOTE3a TEOPUU
JITOPUTMOB).

Tema 6.2. PekypcuBHble QyHKINH

[Ipocreiine apudgmernyeckue ¢GyHkuuu. Onepauuu  CyNnepro3uliuu,
NPUMUTUBHON pPEKypcuH M MHUHUMU3aIMH. Kriaccel pekypcUBHBIX (PYHKIUH,
COOTHOILICHHSI MEXAY HUMH M KJIacCOM (DYHKIMH, BBIYMCIMMBIX MO ThIOpUHTY.
Te3uc Yepua.

Tema 6.3. AITOpUTMHYECKH Hepa3pelIuMbie MACCOBbIE MP00JIeMbI

CymiecTBOBaHME HE BBIYHCIUMBIX 1O Thlopunry ¢yukmuit. I[lpumep He
BbluncauMord 1o Tetopunry ¢ysnkiuu. IloHatue MaccoBoil mpoOIeMBbl.
ANTOpUTMUYECKH HEpas3pelIrMbIe MacCOBBIE poOIeMBbl (mpoGnema
pacno3HaBaHMs CAMOIIPUMEHUMOCTH).

Tema 6.4. Teopus cjioxkHocTu: kiaaccol P u NP

[TonsiTHE O CHOXKHOCTH aJIrOpUTMa HM O CIIOXKHOCTSX BBIYHCICHH.
AJroputMHUYecKasi CBOJUMOCTh MacCOBBIX mpobiem. [IpobieMbl pacmo3HaBaHuUS.
[Tonsarue o knaccax P u NP. IIpo6aema P =? NP. [lonmunoMuanbHas CBOJUMOCTD
MaccoBbIX MpobieM pacno3HaBanus. [lonstue NP-nonnoi npobnemsr. [Ipodaema
BBINIOJIHUMOCTH U Apyrue BakHeumre NP-moigHbie mpoOiaeMsl.



YYEBHO-METOJUYECKAS KAPTA YYEBHOM JJUCIUTIIUHBI
Ounas dhopmMa MoTydeHUs BBICIIETO 00pa30BaHUs ¢ MPUMEHEHHUEM TUCTAHITMOHHBIX oOpa3zoBarenbHbIX TexHojorui (JIOT)

KommgectBo AYJAUTOPHBIX YaCOB
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1 2 3 4 5 6 7 9
1 | BeicKka3bIBaHHUs H 10 10
NpeaAUKATDbI
1.1 | Jloruka BBICKa3bIBAHMIA 4 4 OTYeTHI O JOMAIIHUM HPAKTUYECKUM
YOPaXHEHUSIM C UX YCTHOM 3aIllUTOM.
KonTponbnas padora Nel.
OnektponHkii TecT (IRuNner).
1.2 | Jloruka mpeaukaToB 6 6 OT4YeTHI [0 JIOMAITHUM MTPAKTHYECKUM
YIPaXHEHUSIM C UX YCTHOM 3aIllUTOM.
Konrpomnbnas pabora Ne2.
CobecenoBanne.
2 | KomOMHATOpPHBII aHAIN3 20 20
2.1 | MHO>k€eCTBa U OTHOIIICHUS. 6 6 CobecenoBanue.
DneKTpOHHBIN TecT: OCHOBBI TEOPUH
mHoxecTB (IRunner).
2.2 | Kimaccuueckue 8 10 KonTponbHas padota Ne3.
KOMOHMHATOPHBIE OOBEKTHI




2.3 | MeTopI IepEeUnCIICHUS 6 4 Cobecenosanue. KommoksuyMm mo
paznenam NeNe 1,2.
3 | bByneBbl QyHKIMH 8 6
3.1 | HavanbHbIe TOHATHS 2 2 CobecenoBanme
3.2 | IIpencraBienue OyIeBBIX 2 2 OTYeTHI M0 TOMANIHUM MPAKTUYIECKAM
QyHKIMI YIPKHEHUSAM C UX YCTHOU 3aIUTOM.
3.3 | Munummusaius OyIeBbIX 2 DnextponHusiii TecT (IRUNNer).
byHKIUH
34 3aMKHYTOCTb U TIOJIHOTA 2 2 KonTponbnas padorta Ne4.
cUcTeM OyJeBbIX (PYHKITUI
4 I'padbi 14 14
4.1 | HavanbHbBIE TTOHSITHS 4 4 OTYeTHI MO TOMANIHUM MPAKTUYECKUM
YIPA)KHEHUAM C UX YCTHOM 3alUTOMN.
4.2 | JIBynonbHbIe Tpadsl 1 3 2 OTYeTHI 1O TOMANIHUM MPAKTHIECKUM
JICPEBbS YIPa)KHEHUAM C UX YCTHOM 3aLUTOMN.
4.3 | I1mocKue U TUIaHapHBIE 3 3 OTYeTHI MO TOMANIHUM MPAKTUYECKUM
rpadsl YIPOKHEHHUAM C UX YCTHOU 3aIUTOM.
4.4 | O6xoxasl rpadoB 2 3 OTYeTHI 10 JOMAIIHUM IPAKTUYECKHM
YIPOKHEHHUAM C UX YCTHOU 3aIUTOM.
4.5 | Packpacku 2 2 KonTpomsHas padota NeS.
5 | dopMaJibHbIE TPAMMATHKH 2
U A3bIKU
5.1 | Uepapxwsi rpaMMaTHK 1 2 CobecenoBanue.
OTYeTHI 10 JTOMANIHUM MPAKTHYECKAM
YIPAXHEHUSAM C UX YCTHOM 3aIlIUTOM.
5.2 | [IpuoskeHust rpaMMaTHK 3 CobecenoBanue.

Komnoxsuym o pazmenam Ne 3-5.
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AJITOpUTMHYECKHE MOJEJIH

6.1 | Mammnsl TeiopuHTa 1 OT4eTsI 110 TOMAIIHUM MPAKTHYECKUM
BBIUUCJIIUMBIC T1I0 TBIOpI/IHFy YIOPpa)KHCHUAM C UX yCTHOI71 3aH1HTOﬁ.
byHKIIHA

6.2 | PexypcuBHBIC (DYHKITUH OT4eTsI 110 TOMAIIHUM MPAKTHYECKUM

YIPaXHEHUSM C UX YCTHOM 3aIlIUTOM.

6.3 AJITOpUTMUYECKHU KonTponbnas padota Neb.
HCPA3pCIINMBIC MACCOBEIC
npo0JIeMbl

6.4 | Teopus CIIOKHOCTH: KIACChI

P u NP

Juckyccus.

OT4eTsl 110 TOMAIIHUM IPAKTHYECKUM
YIPAKHEHUAM C UX YCTHOM 3aLUTOMN.
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NHOOPMAIIMOHHO-METOANYECKAS YACTD

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Epycanumckuid, 1. M. [luckperHas maremaruvka. Teopus W NPaKTUKYM !
yaeOnuk / 1. M. Epycammumvckuii. - Cankt-IletepOypr ; Mockga ; Kpacaonap :
Jlanb, 2018. — 472 c. — Tekct: »1ekTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/212897.

2. 3amaud ¥ ynpaKHSHHsI 10 MAaTeMaTHIECKOM JIOTUKE, TUCKPETHBIM (DYHKITHSAM H
teopun anroputmon / M. M. T'nyxos, O. A. Koznutus, B. A. lllanomxukos, A.
b. umkos. - 3-e¢ u3xa., crep. - Cankr-IletepOypr ; MockBa ; KpacHonap :
Jlans, 2022. — 112 c. — Tekcr: anekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubnmoteunas cuctema. - URL.: https://e.lanbook.com/book/247400.

3. Urnatees, A. B. Teopus rpados. JlabopaTtopusie paboThl: yueOHOE mocobdue
JUTSL CTYJICHTOB, O0YUYaIOIIMXCS 110 HAIPABJICHUIO TTOJITOTOBKU «Hudopma-
IMOHHBIE cucTeMbl U TexHojorum» / A. B. UrnateeB. — 1-e uza. — CaHkT-
[MeTepOypr : Jlans, 2022 — 64 ¢. — URL.: https://ibooks.ru/bookshelf/354021.

4. Jlexkuuu mo Teopuu rpadoB : ydyeOHOe mocodue s CTyd., 00yd. Mo CHell.
"Marematuka" u "llpuknannas marematuka" / B. A. Emenuues [u np.]. — U3na.
crep. — Mocksa : URSS : JIEHAH/I, 2021. - 383 c.

5. Tlorrocun, FO. B. OCHOBBI TUCKPETHON MaTEMAaTUKU U TE€OPUU AJITOPUTMOB :
ydeOHO-MeToIuueckoe Tocobue mmsa  cmenuansHocTHn  1-40 05 01

"Undopmaninonnbsie cucteMbl U TexHosioruu (mo Hampasienusim)" / HO. B.
[Tottocun, T. I'. [Tunuyk, C. A. [lorTocuna ; M-Bo obpa3zoBanus PecryOiuku
benapycs, BI'VUP, Wmxenepuno-akoHomuueckuii daxynerer, Kadenpa
sKOHOMHUYECKOU nHpopmatuku. — Munck : BI'YUP, 2021. — 121 c.

IlepedyeHb TOMOJHUTEIBLHOM JIUTEPATYPHI

. ABpomH, C. M. Jluckpetnass matematuka. @opmMaabHO-IOTUYECKUE CUCTEMBI U
s3piku / C. M. ApnomuH, A. A. HaGe6uH ; [Hayu. pex. B. A. 3axapoB]. — Mocksa :
JMK Ilpecc, 2018. - 389 c. - URL.: https://znanium.com/catalog/product/1027772.
. Anekcees, B. E. I'padb1 u anroputmsl. CTpyKTyphI TaHHBIX. Moeny BRIUUCTIEHUN
/ B. E. Anekcees, B. A. Tananos. — M.: bunom, 2012. — 320 c.

. Bepemarun, H. K. Jlekiuu no MareMatnyeckon JIOTUKE U TEOPUH aITOPUTMOB (B
tpex yactsax) / H. K. Bepemarun, A. X. llens. — M.: MITHMO, 2012.

. I'mangkuii, A. B. BBenenne B coBpeMeHHYIO JIOTHKY. YueOHoe mocooue / A. B.
I'mapxuit. — M.: JIubpokom, 2016. — 238 c.

.I'myxoB, M. M. Maremaruueckass noruka. [uckperneie ¢yHkuuud. Teopus
anroputmoB / M. M. I'nyxoB, A. b. ITumkos. — Cno6.: Jlans, 2012. — 416 c.

. I'pomxoBuy, FO. Teoperuueckas nunpopmatuka. BBenenue B TeOpuio aBTOMATOB,
TEOPUI0  BBIYUCIUMOCTH, TEOPHUIO  CIIOKHOCTH, TEOPUIO  AJITOPUTMOB,
paHIoOMuU3aLuIo, TeOpHIo cBsi3u U kpunrorpaduro / FO. I'pomkoBuy. — Crb.: BXB-
[leTepOypr, 2010. — 338 c.
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7. I'paxem, P. Konkpernas marematuka. Marematuueckue ocHOBbI HHGopmatuku / P.
I'paxem, /1. Kuayt, O. Ilaramuuk. — M.: Bunesamc, 2016. — 784 c.

8. I'spu, M. BrrunciauTeabHble MalllMHBI U TpyJAHOperaemMblie 3aaaun / M. ['apu, J1.
JlxoHcoH. — M.: Kaura o Tpe6oBanuto, 2012. — 420 c.

9. Ememuues, B. A., 3BepoBuu, U. 3., Mensuukos, O. U1 u ap. Teopus rpados B
3aauax u ynpaxaenusx. / B. A. EmenuueB u np. —-Mockga: Jlau6pokom, 2013. —
416 c.

10. 3yes, 0. A. Ilo okeaHy AWCKpPETHOW MaTeMaTHKHW: ydeOHOE MOCOOHE B JBYX
gacTax / 10. A. 3yeB. — M.: Jlenann, 2017.

11. 3r036K0B, B. M. BBeaenue B MaTeMaTH4IeCKyIO JIOTHKY : yueOHOe mocodue / B. M.
3103b6K0B. - U3, 2-e, uctp. - Cankr-IlerepOypr ; Mocksa ; Kpacronap : Jlanp,
2018. - 265 c.- URL.: https://e.lanbook.com/book/213008.

12. Urommn, B. U. Teopus anroputmos: yued. mocodue / B. Y. Urommn. — M.:
NH®PA-M, 2016. -318 c.

13. Uromun, B. Y. MaTtemaTudeckas jioruka u Topusi anroputmon. COOpHUK 3aj1ay.
YuebHoe nocodue / B. Y. Urommu. — M.: Uadpa-M, 2017. — 392c¢.

14. Korabaes, H. T. Jlekuuu mo teopuu amroputmoB. YueOHoe mocobue / H. T.
Kora6aes. — HoBocubupck: HI'Y, 2009. — 107 c.

15. Kpynckuii, B.H. Beenenue B cnoxknocts Beiuncienuit / B. H. Kpynckuit. — M.:
®axkropuain [Ipecc, 2006. — 128 c.

16. Kpynckuii, B. H. Teopus anmropurmos / B. H. Kpymckwii, B. E. [lnmucko. — M.:
Academia, 2009. — 208 c.

17. Kynpsisues, B. B. Teopuss aBtomatoB. YueOnuk / B. b. Kyxapssues,
C. B. Annemnn, A. C. ITogkomsun. — M.: FOpaiit, 2017. — 320 c.

18. Mapuenkos, C. C. Koneunsie aBromatsl / C. C. MapuenkoB. — M.: ®uzMamimr,
2008. — 56 c.

19. Mosrogoii, M. B. Kitaccuka nporpaMMupoBaHus: aqrOPUTMBI, SI3bIKH, ABTOMATHI,
koMruisaTopel. [Ipaktuueckuit moaxon / M. B. Mosrosoit. — CII6.: Hayka u
Texnuka, 2006. — 320 c.

20. HoBukoB, ®. A. [luckperHas maTemaTHKa : Jjig OakajdaBpOB M MarucTpoB :
y4eOHUK 7Sl CTYI. BY30B, 00y4. MO Hamp. NoAroToBKU "CHCTEMHBIM aHaIU3 U
ynpasienne" / @. A. HopukoB. — 3-e uzn. — Cankr-Ilerepoypr [u ap.] : [Tutep,
2017. — 493c. —URL.: https://ibooks.ru/bookshelf/354021.

21. [Tammme, C. B. JluckperHas wmatematuka. Kypc nexkuuii 1js CTyAEHTOB
€CTECTBEHHOHAYUYHBIX HAMpaBlICeHUH MOArOTOBKM : yueOHoe mocodue / C. B.
[Tammes. - Cankt-IleTepOypr ; Mocksa ; Kpacnonap : Jlans, 2019. - 189 c. - URL:
https://e.lanbook.com/book/206210

22. Ilentyc, A. E. MaTtemaruueckas Teopus GOpMalIbHBIX S3bIKOB: Y4eOHOe mocooue
/ A. E. Ilentyc, M. P. Ilentyc. — M.: bunowm, 2012. — 247 c.

23. Iucapyxk, H. H. CnoxuaocTs Beiuncienuit u kpunrorpadus / H. H. IMucapyk. —
Man.: BI'Y, 1999. — 230 c.

24. Peityopn-Cmut, B. JIx. Teopus GpopmanbHBIX sS3bIKOB: BBOIHBIA Kypc / B. JIx.
Peityopa-Cmur. — M.: Paaguo u cBa3p, 1988. — 128 c.
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25. Xonkpodt, [Ixx. 3. BBeaeHue B TeOpHi0 aBTOMATOB, SI3bIKOB M BbIYUCICHUH / J[K.
0. Xonkpodt, P. MotBanu, k. Yieman. — M.: Bunbsamc/quanexktuka, 2019. —
528 c.

26. S6nouckuii, C. B. BBeaeHue B TMCKPETHYIO MaTeMaTUKY. Y deOHOe ocodue s
By30B. /C. B. SI610HCKHIT — 6-¢ u3a.— M.: Beicmras mkomna, 2010. — 38 c.

IlepeyeHb pekOMEHAyeMBbIX CPeICTB TUATHOCTUKHA U METOAUKA
(popmMupoBaHus UTOrOBOl OTMETKH

OOBEKTOM JMAarHOCTHUKU KOMIIETEHIIMH CTYJIEHTOB SBIISIOTCA 3HAHUS,
YMEHUS, MOIYYEHHbIE UMHU B pE3yJIbTaTe HU3Y4YEHHUS YYEOHOH JTUCUUILIMHBI.
BolsiBieHHEe y4E€OHBIX JIOCTMKEHUH CTYJIEHTOB OCYIIECTBISIETCS C IOMOIIBIO
MEPONPUATHAN TEKYIIETO KOHTPOJISI M IPOMEKYTOYHOM aTTECTALIAH.

JIns  AMarHOCTUKA KOMIETEHIMH B paMKax Y4eOHOW JHCUUILITUHBI
PEKOMEHIYETCSI HCIIOJIB30BATh CIIEAYIOIINE (POPMBI:

1. Ycrhas ¢popma: cobeceqoBaHme, TUCKYCCHsI, KOJTIOKBUYM.
2. IlucemenHast popMa: KOHTPOJIbHBIE PAOOTHI.

3. YcTHO-mcbMeHHass ¢opma: OTUYETHl MO JOMAITHUM YIPOKHEHUSAM C HX
YCTHOM 3aIlIUTOM.

4. Texuuyeckas (popma: FJIEKTPOHHBIE TECTHI.

B kadecTBe pEKOMEHIYEMBIX TEXHUYECKMX CpPEACTB  JUAarHOCTUKHU
ucnoin3yercss OopaszoBarenpHas miatdopma Insight Runner (www.acm.bsu.by), a
Takke 00ydeHue, oprannzoBanHoe Ha miardopme Moodle (https://edufpmi.bsu.by).

DopMOM MPOMEKYTOUHOM aTTECTAllMM MO JWCUMIUIMHE «JlMCKpeTHas
MaTeMaThKa ¥ MaTeMaTH4ecKas JIOTHKa» YYEOHBIM IJIAaHOM MPEIyCMOTPEHBI B
MIEPBOM CEMECTPE — 3a4€eT, BO BTOPOM CEMECTPE — IK3AMEH.

IIpu dopmupoBaHUM HMTOTOBOM OTMETKH HCIIOJNB3YETCS PEHTHHTOBAs
CUCTEMA OLIEHKH 3HAHWM CTYJEHTA, 1arolasi BO3MOXHOCTb MPOCIEAUTh U OLICHUTh
JTUHAMUKY TIpoIlecca JOCTIKEHHUS 1IeJIeid 00ydeHusI.

PeiitunroBass cucrema TpeaycMaTpuBaeT  KCIOJB30BAHHE  BECOBBIX
KOO (PUIIMEHTOB B XOJ€ MPOBEJACHUS KOHTPOJBHBIX MEPONPUITHI TEKYyIIeH
aTTECTALIUU.
[IpumepHbie BecoBble KOIPGDHUIIMEHTHI, OMPEACISIONINE BKJIAI TEKYIICH
aTTECTAIlMM B OTMETKY MPHU MIPOXOKICHUN TPOMEKYTOUHON aTTeCTAIINH:
dopMupoBaHUE OTMETKH 32 TEKYIIYIO aTTECTAIHIO:
—  OTYeT IO JOMAIIIHUM YIPAKHEHUSIM C UX yCTHOU 3amuTtoi — 40 %;
— BeInosiHeHue tecta — 10%;

—  KOHTpOJbHBIE paboThl — 30 %);
- komtokBuyM — 20 %.
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HroroBas oTMeTKa TO AWCIIUIUIMHE PACCUUTHIBACTCS HAa OCHOBE OTMETKH
TEeKyllel arrecrauud (pEeUTUHrOBOM CHUCTEMBbI OleHKM 3HaHui) —40% u
AK3aMEeHAIMOHHOM oTMeTKH — 60%.

IIpuMepHBIN epeYeHb 3aJaHUM IS YIIPABJISIEMON CAMOCTOATEIbHOU
paldoThHI CTYIEHTOB

Tema Ne 1.2, Jloruka npeaukaToB (2 4)

[loctpoenne mnpuBenEHHOW M HOpPMaIbHON (opMm anst (GopMyn JOTHKH
npenukaToB. llprMeHeHME JOrMKM MNPEJUKATOB K JIOTMKO-MAaT€MAaTHYECKOU
IIPaKTHUKE.

®opma KOHTPOJISA — coOeceI0BaHuE.

Tema Ne 2.3. MeToanbl nepeunciieHus (2 1)
Perienne peKyppeHTHBIX COOTHOILICHUI METO0OM MPOU3BOASIINX (QYHKIIHIA.
dopma KOHTPOJIS — coOeceJoBaHHE.

Tema Ne 3.3. Munnmu3zanus 0yjaeBbIx GyHKumni (2 1)

Anroputmsl noctpoenuss MuHuManbHoi JIH® metonom KBaiina u metoaom
bneiika — [Topenkoro.
dopma KOHTPOJIS — 3JIEKTPOHHBIN TecT (1IRunner).

Tema Ne 5.2. IIpuJjio:keHusi rpaMMaTHK (2 4)
[IprmeHeHue peryJsipHbIX BbIPaXKEHHUM U CBOMCTBA aBTOMATHBIX SI3BIKOB.
dopma KOHTPOJIS — coOeceJOBaHUE.

IIpumepHas TeMaTHKA NPAKTHYECCKUX 3AHATUI

1-i cemecTp

Bricka3pIBaHUS U IPEIUKATEI

3ansatue 1. BeickaspiBaHus W onepanuu Hax HUMU. DPOpMyJbl JIOTUKH
BBICKA3bIBAaHUH U UX TAOJIHIIBI UCTUHHOCTH.

3anstue 2. Jlornueckoe cienoBanue. [IpunokeHus JOTMKU BhICKa3bIBAHUH K
aHaJM3y PacCyXICHUN.

3ansarue 3. [Ipenukarts! u onepauuu Haja HUMH. Kimaccuduxkarys npe1nkaTos.
3anstue 4. QopMyIibl JOTUKH PEAUKATOB U UX UHTEPIIPETALIMS.

3anstue 5. Knaccuduxarus Gopmys JOTUKA TPEAUKATOB.

KoMOWHATOPHBIN aHAIN3

3anstue 6. MuoxectBo. Ormepanud HaJ MHOXKECTBaAMHU. TEOPETHUKO-
MHO>KECTBEHHBIE TOXKIECTBA.

3ansaTue 7. JlekapToBO NMPOU3BEIECHUE MHOXKECTB. bUHapHbIE OTHOLIEHUS U
OTOOpaKEHHUS.

3ansartue 8. OcHOBHBIE THIIBI 0TOOpakeHU. OTHOILIEHHE SKBUBAJIEHTHOCTHU U
YaCTUYHOIO MOPSIKA.

3anstue 9. OcHOBHBIE MTpaBuia KOMOMHATOPUKHU. PazMenienust u coueranus
0e3 MOBTOPEHUI.
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3ansarue 10. PazMeniennst u coueTaHus C MOBTOPEHUSIMHU.

3ausaTue 11. bunom HrroTona. bunoMuanbpHbIE TOXXIECTBA.
[TonuHOMUAaNBHAS TEOpPEMA.

3ansTue 12. opmyna BKIIOUEHUH—UCKIIOYEHUH.

3anstue 13. [IpousBosiiye QyHKIIUHN.

3anstue 14. PekyppeHTHbBIE COOTHOIIEHUSI.

3ansTue 15. OKCroOHEHIIMAbHBIC MPOU3BOISIINE (QYHKIUH.

2-ii ceMecTp

byneswl pyHKITMHT
3ansartue 1. byness! ¢pynkiuu. CyiecTBeHHbIE U (PUKTUBHBIE IEPEMEHHBIC.
3anstue 2. JJH®, CAH®, KH®, CKH® OyneBbix (GYyHKIUH, MOTMHOM
Kerankuna.
3anstue 3. 3aMbIKaHWE U 3aMKHYTBIE KJacChl OyneBbiX ¢yHKimi. [lomHbie
CUCTEMBI OyJIEBBIX QYHKITUH.

['padmr

3ansartue 4. ['padwl u onepanuu Haj HUMU. CTENIEHHbBIE MTOCIE0BATEILHOCTH
rpadoB. Nzomopdusm rpados.
3ansatue 5. MapmpyThl, 11end 1 HUkiIbl rpada. CBA3HOCTH rpada.
3ansTue 6. JIBynonbHbIC Tpadbl U AEPEBbHSI.
3ansTtue 7. 'oMmeomopdusM U maHaApHOCTH Tpada.
3ansTue 8. DiepoBbl U TAMIIIBTOHOBBI Tpadbl.
3ansTtue 9. BepumHaHas packpacka, XpoMaTHYECKOE YUCIIO M XPOMATUUYECKHMA
MHOTO4JIeH rpada.
3anstue 10. HezaBucrumble, TOMUHUPYIONIME U MOKPHIBAIOIINE MHOKECTBA
BepUIMH rpada.
dopMalIbHbIE TPAMMATHUKHU U S3bIKU

3ansTue 11. [TopoxaeHus sI3bIKOB ¢ TOMOIIBIO0 TPaMMaTUK. [ paMMaTudeckuii
pazoop.
AJITOPUTMUYECKUE MOJICIIH

3ansTue 12. Mammnbl TriopuHTa U BBIYUCTUMBIC 110 THIOpUHTY QDYHKIIHH.
3ansartue 13. PexypcuBHbIE PYHKIIHH.

3ansTue 14. AlropuTMUYECKH HEpa3peluIuMble MaCCOBBIC MTPOOIIEMBI.
3ansitue 15. Teopus cnoxuocTu: kiaccsl P u NP.

PeKOMeHOyemaﬂ memamuxka KOHI’l’lpOJZbelXpCZ60m Uu Koiokeuyma.

1-# cemectp

1. KontponsHas padora Ne 1 «Jloruka Beicka3zbiBaHuid. JIoruka npeaukaTos.
[IpunoxeHuss MaTeEMaTUYECKOU JIOTUKI.

2. KontpoinbHas pabora Ne 2 «MuoxkecTBa. OToOpakeHust. OTHOLICHUS.

3. KontponbHas pabora Ne 3. «KoMOuHATOpHBIN aHamu3». «PekyppeHTHbIe
COOTHOILIEHUS.
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4. KomnokBuym «Jloruka Bbicka3biBanuil. Jlornka mnpeankatoB. OCHOBBI
TEOpHUH MHOXECTB. KOMOMHATOPHBII aHAIINU3Y.

2-1 cemecTp

1. Kontponbnas pabota Ne 4 «byneBbl GyHKITUN.

2. KonrtponbHas padora Ne 5 «['padsi».

3. KonutponbhHass pabora Ne 6. «@PopManbHble S3bIKH W I'paMMaTHKU.
ANTOPUTMUYECKHAE MOACIIN.

4. KomnokBuym «bynessl ¢ynkuuu. I'padsl. dopmanbHbie TpaMMaTUKUA U
SA3BIKU.

IIpumepHvie sapuanmol KOHMPOILHLIX PAOOM
«locuka evickazviganui»

1. Kakue U3 cnefyromux NpejiosKeHUN SBISIOTCS BHICKA3bIBAHUSAMU? Y KaKUTE
VMCTUHHOCTHBIEC 3HAYEHUS TE€X, KOTOPBIE SIBISIOTCS BBICKA3bIBAHUSIMH .
a) l'omensb — ropon benapycu;
0) [locTopoHHUM BXO/]T BOCIIpEIIIEH!
8) Kortopsrii yac?

2)2+3=6;
0) MUHCK — caMbIil KpaCUBBII TOPOJ B MUPE;
e) 4 +x=10.

2. 3anuImnTe OTPUIIAHMS CACAYIOINX BHICKA3bIBAHHM, HE UCTIONB3YS S3BIKOBYIO

KOHCTPYKITHIO «HE BEPHO, UTO ... »:

a) Y Bacunus ectb MOOUIIBHBIN TenedoH;

0) Pexa I[punsats Bagaet B JlHemnp;

B) Jleto B MUHCKE COJTHEUHOE U KApKOE;

r) Eciu 2 + 2 =5, To MuHck — ctonuia benapycu.

3. U3 nByx BeickaszbiBanuii A = «Peka [Ipunsats Bnanaer B pexy duernp» u B =
«T'opon Ilunck Haxomutcs Ha Teppuropun I[lonecws» chopmupyiite u
3alMIINTE COCTaBHBIE BbICKa3eBauna Av B, A-B, A—>B, A~ B,
YKaKUTE UX HCTUHHOCTHBIC 3HAUCHHUSI.

4. 3anmummTe TaONMIly MCTUHHOCTA MJis clieaytonieil  (Gopmyibl  JOTHUKH
BbIcKasbiBanuii: (A » B)V (A ~ B - ().

5. Beisicuute siBisieTcss M (GopMmysia JIOTUKKA BbickaspiBanuii (A = B - C) V
(B ~ () BBINONHUMOIA, TaBTONOTHEH M poTUBOpeureM? OTBeT 060CHYIITE.

6. Brisicaute, BepHa 11 clieayromias paBHOCUILHOCTh JIOTUKH BHICKA3bIBAHUM:

A-(B~C)=(A-B)~(A-0C)?

OTtBeT o0ocHYyiITE.

7. Ucnionb3ysh paBHOCHIIbHBIE MPEOOpa3oBaHUsl YNMPOCTUTE (POPMYIY JIOTHKU
BBICKA3bIBAHUI ((A - B)V(AV B)) ~A-B.

8. JlokaxwuTe, 4TO CIIPaBEIJIMBO CIEAYIOIIEE TOTUYECKOE CIIEOBAHUE, UCTIONIb3YS
OTpEIETICHUE 3TOTO MOHATHS:
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(A-C)-B|-(AVvB) - C.
BepHo i cnenoBanue B 00paTHy0 cTopoHy? OTBET 000CHYHTE.
Hcnonb3ysi 3aKOH KOHTPANO3MUIMH JOKWKUTE CIEIYIOIIee YTBEPKICHUE
OTHOCHTEIFHO JIBYX HATYPaJIbHBIX YKCE M U N: ecii M, N — HEYETHBIC YHCIa,
TO UX TIPOU3BEICHUE — HEUETHOE YHCIIO.

«lozcuka npeduxamos

1. Ha s3pIKe JIOTHKH MNpECAUKATOB  3alIMIINTC  OIIPCACICHHUC  IIPCACiIa
IIOCJICA0OBATCIIHLHOCTH. YHuCJIo a=Ilim an Ha3bIBACTCA ImpcaciioMm

N—o0

MIOCJIEIOBATEIBHOCTH (&n), €CIIN ISt JIF000T0 £ >0 CYIIEeCTBYeT HATypallbHOE
yucao N, 3aBUCSIIEE OT &, TaKOE, 4YTO JJIsl JTI0OOOro HATypajJbHOIO YHCIIA

£
N>N_ ©MeeT MECTO HEPABEHCTBO | &, —al< €.

2. [Tycte P(X) — mpeaukat, onpeaenennsiii Ha Muoskectse M = {-3, 0, 1, 2, 3, 9}.
Bripa3ute crieayiomue BbICKA3bIBaHUS, HE YIOTPEONIAs KBAaHTOPOB M
UCIIOJIB3YS U3 OIepaliil TOJIBKO KOHBIOHKIIHNIO, TU3BIOHKIIMIO M OTPUIIAHUE:

a) IXP(X);
0) VXP(X);
8) Vx((x #1) > P(X));
2) 3Ix((x=0)-P(x)).
3. YKaxnure 30HBI I[@flCTBI/IH KBAaHTOPOB, IECPECUNCINUTC NMPCANKATHLIC TTICPCMCH-

HbI€, CBA3aHHBbIE U CBOOOJHBIE MPEIMETHBIE NIEPEMEHHbIE (DOPMYJIIbI JTOTUKH
IIPEAUKATOB

vx(P(x) > 3y(Q(y.z) v R)).

4, CHUMHUTE OTpHIIAHUE HAJl KBAHTOpaMH EIX(VyP(X, y) — EIZQ(Z)) .

5. MeTo1oM MaTeMaTUYECKON MHIYKIIMH JOKAXUTE, YTO JJIS JIFOOOr0 HATypalh-

Horo umcna N cymma 1° +2° +3° + ...+ n® sBIsgercs TOUHBIM KBaZpaTOM.
6. Ucnmonp3ys MaTeMaTU4eCKy0 UHIYKIINIO, IOKKUATE IS 11eJI0T0 n > 1, 4To

n _n(n+1)
Z —~ (2k — 1)(2k 11 2(2n+1)

7. [Ipupaiite popmMysie JOTUKU TIPEIUKATOB
vxvy(P(x)-P(y)-R(x,y) >(x=Y))
uHTepnpetanuto P(X) = «X — cocTtaBHOE Yncion, R(X, Y) = «X menutcs Ha Y», X
U Y — HaTypaJbHbIC YUCIIA; ONPEACIIUTE HCTUHHOCTHOE 3HAYEHHUE MOTyYHBIIIC-

rocsi B pe3yJIbTaTe BhICKa3bIBaHUS.
8. loxaxwuTe, 4TO (popMyJia JOTUKHU MPEIUKATOB

(vx(PC) > Q1)) > ((WxP(9)-(3:Q())

SIBISICTCSI TABTOJIOTUEH JIOTUKH MNpCANKaTOB.
9. I[OK&)KI/ITC PAaBHOCHUJIIBbHOCTD JIOTUKH IIPEAUKATOB
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IAXVYP(x,y) = Vx3ayP(x,y).
10. Ucmnonb3ys paBHOCWIbHBIE MPeoOpa3oBaHus MpUBEIUTE (HOPMYIYy JOTUKU
PEIUKATOB

(VX(P(¥) > QX)) = ((3xP(x)) = (yQ(Y)))

K HOpMaJIbHOU (hopme.
«lIpunosicenuss mamemamuyeckou 102UKU»

. Pemute cnepyromiyio JTOTHMYECKYIO 3a7ady C MOMOIIBIO CBEICHUS K CHCTEME
jgoruyeckux ypaBHeHUH. [Io 0OBMHEHHWIO B OTpalieHUM TIEpea CyI0M Ipe-
ctamm A, B, C u D. YcranosneHo ciemyroriee:

a) eciii A He BUHOBEH min B BuHOBeH, To C BHHOBEH;

0) ecnu A He BUHOBEH, TO C BUHOBEH;

6) He BepHO, uTo eciu C He BUHOBEH, TO D BUHOBCH.
KTo BuHOBEH?
. Peasim3oBath ciepyromnue ¢GopMysibl JOTUKY BBICKA3bIBAHUM B BUJIC PEIICHHO-
KOHTaKTHBIX CXEM.

a) (A-B)\/C_Z;

6) (A-B)v(C-D);

9) (A-B)v(B-C)v(A-C);
2) (Av BVC)°(/E\V I§VC_:).

. YIpocTure ciaeayrouue peleiHo-KOHTAKTHbIE CXEMBbI:

4, JIokaXuTe, YTO U3 UCTUHHBIX MOCHIIOK

a) Bce crynenTsl ®IIMU n3yyaroT qucuuiumny «JluckpeTHas MaTeMaTHKa

Y MaTeMaTH4YEeCKasl IOTHKAY,
0) Bacunmii — crynent OIIMU,;
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ClenyeT WCTHHHOCTh 3aKIIOYeHHS — Bacwiumii u3ydaer JUCIUTUINHY
«/luckpeTHast MaTeMaTHKa U MAaTEMAaTUYECKasl JIOTHKAY.
5. Komanaup ocaxI€HHON KPETOCTH IMOCIall CICAYIOMNE TPU COOOIICHHUS:
@) eclli HaM yJOacTCsl TOJYYUTh IPOJOBOJILCTBHE, TO HaM He Oyaer
yrpoXKaTh CMEPTH OT TOJIOA;
0) ecaw HaM HE YJACTCS TOJMYYUTh MPOJOBOJILCTBUE, TO HAM WM OyAeT
yrpoXKaTh CMEpPTh OT TOJOJa, WM MBI TIOMBITAEMCS MPOPBATh KOJBIIO
OKPYKEHUS;
8) eclii HaMm OyJAeT yrpoxaTb CMEpPTh OT T0J0/a, TO Mbl MONBITAEMCA
IIPOPBATH KOJIBIIO OKPYKCHUSI.
[TokakuTe, Kak MOYKHO YIIPOCTHTH 3T COOOIIEHUS, HE MEHSIS UX CMBICTIA.

«Mmnoorcecmsa. Omoopasicenus. OmHuowieHus..
Pexyppenmnuvie coomnowenusy

1. TlpoBepbTe Il MPOU3BOIBHBIX MHOYKECTB, UTO
(AnB)u(CND)=(AuC)N(BUC)Nn(AuD)n(BuD)

2. Crenyroree yTBEpKISHHUE JIJIS TIPOU3BOJIBHBIX MHOYKECTB JJOKQKUTE WIIH
omnposepraute (AN B)U(=BNA) c B.

3. JloKaxxuTe Cleayroliee TEOPETUKO-MHOKECTBEHHOE TOXKIECTBO

(A\B)sz(AxC)\(BxC).

4. BBIACHUTE Kakh€ U3 CIEAYIOMMUX (QYHKIUN SBISIOTCS HWHBEKTUBHBIMHU

(CIOpPbEKTUBHBIMU, OUEKTUBHBIMHU):
a) X—>1+x;

6) Xx—>1+x*.
g) X >1+x°;
2) X=>1+x +x79
OTtBet obocHYyiiTe.

5. Orobpaxenue f :R> > Rmo  mpaswiy f(X,y)=y—x. Haiitru  oGpa3
[1,2]x[3,7].

6. Haiitu nekapToB KBaapat u JeKapToB Ky0 MHOkecTBa A= {4, 5, 6}.
Jns mHoxectB A= {4, 5, 6} u A= {5, 6, 7} mocrpoutrb OUHApHOE
oTHOIEHUE R1c A2 o mpaBuily: mepBhIi 2IEMEHT GOJIbIIE BTOPOTO. 3a1aTh
TO OTHOIIEHWE BCEMHU BO3MOXHBIMH CIIOCOOAMHU: TIEPEUUCIICHUEM,
CTPEJIOYHON JauarpaMMoil W Matrpuileii OuHapHOTO OTHOIIeHUS. Haittu
oopatHoe oTHomeHwe Ri? m kxommosmmmio Rjo Ryl mmg xaxkmoro ms
crioco0oB  3amaHusi OuwHapHOrO OTHOmIeHUsA. [locTpouTs OuHaApHOE
oTHOIIEHUE R,CA,? 10 NpaBuily: IEPBBIM DIEMEHT OOJBIIE MM PABEH
BTOpOoMY. /{7151 oTHOMIEHH R1 11 Ry mpoBepuTh BRIMOTHEHUE AllreOpanyecKux
CBOMCTB: (RlORz) '1=R2'1O Rl'l; (RlORz) '1=R1'10 Rz'l;( Rl'l) 1= Ri.
[lycte A= {4, 5, 6,7} u R= {(4, 5); (4, 6); (5, 4); (5,5); (5, 7); (6, 4);
(6, 6); (6, 7)}. OnpenenuTh CUCTEMY KJIACCOB DKBUBAJICHTHOCTH MHOYKECTBA
A 1o oTHOMIEHUIO K R.
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Havinure komnosuiuu po @, @o p, rae R- MHOKECTBO BEIIECTBEHHBIX
ancen u p={(x,y) e RxR|x+y=0},¢={(x,y) eRxR|x-y <0}

Jis OMHAPHOTO OTHOIIGHHUA X p Yy < «x? + Y2 =1y, OmpeneleHHOro Ha
MHOYKECTBE R BEIIECTBEHHBIX YHCEN, BBISCHUTE, KAKAMH CBOWCTBAMHU OHO
obnamaer (pedIEKCMBHOCTb, CHMMETPHYHOCTh, AHTHCHMMMETPHYHOCTD,

TPAH3UTUBHOCTD) M KAKUMHU HE 00JIaaeT.
Haiizure OTHOLICHUS p °, pop,p ‘o p + Jlas GHHAPHOTO OTHOLICHHS X P Y

< «X U Y UMCHOT 06HII/H>'I JOCIUTEIb > 1», OIIPCACIICHHOTO HAa MHOKCCTBC
ITOJOXXHUTCIIBbHBIX LCJIBIX YHCCII.

10. bunapuoe oTHomenue P 3a7aHO Ha MHOXECTBE MPSAMBIX Ha IUIOCKOCTH.

o o

9.

Kakumu cBoiictBamu oOiiagaetr orHomeHue P? fBiagercda mu otHomrenue P
oTHOIEeHUeM SkBuBanenTHocT? TTopsaka? (,b) e P <> al|b.

«Kombunamopmwiii ananuz»

B marasune npojiaercs aneinbCUHOBBIN, BAHOTPAIHbIN, IEPCUKOBBIN U 107104~
HbII cok. Heo6X0aMMo KynuTh ceMb MakeToB coka. CKOJIBKUMH CIIOCOOaMU
3TO MOXHO CI€IaTh?

CKOJIbKO N-3HAYHBIX HATYpaIbHBIX YUCEN COAEPKAT POBHO OJHY Ludpy 07
CKOJIBKO CIIOB MO>XHO COCTaBUThb M3 IATU OyKB A M He Oojee 4yeMm Tpex
OykB b?

CKoJIbKMMU cIOcO0aMU MOKHO coOpaTh Opuraay M3 Tpex MaspoB H
YEThIPEX TYKAaTypOB, ECIIM UMEETCS IIECTh MAJISIPOB U BOCEMb IITYKAaTypPOB?
B 1noutroBOM OTHENEHMM NTPONAOTCA OTKPBITKM 8§ BHAOB. CKOJBKHMH
croco0aMu MOKHO KyIIUTh B HEM 15 OTKPBITOK.

CKOJIBKO CYIIECTBYET HATypaJbHBIX PEUICHUH ypaBHEHUs X+Yy+7=87
Jlokaxxure, 4TO

1 3 2n-1 _ A2n-1
Con+Co .. 4G =277

B By3e N cTy1eHThI B IEPBYIO CECCUIO CAABAJIM TPU dK3aMeHa. 110 okoHuaHun
CECCHM CTapoCTa IMOJNAJ B JEKAaHAT CIEAYIOLIUME CBEICHMS O CTyIEeHTax
rpynimsl: «B rpynne yuutcs 28 yenoBek. Kakaplil CTyA€HT rpynibl MOy I
MATEPKY XOTsA ObI 110 OJTHOMY npeameTy. [1o MaTeMaTrke Noay4YusIn NSTEPKU
12 yenoBek, no uHpopmatuke — 13, mo ¢usuke — 15, poBHO MO ABYM
npeaMeraMm — 9, mo BceM TpeM npeameTram — 2». [IpoaHanu3npoBaB JaHHBIE,
JIEKaH HallleJl, YTO OHM MPOTUBOPEUYMBBI U MOMPOCUII CTAPOCTY NEPEAENATh
oT4eT. B uem coCTOUT MPOTUBOPEYNBOCTD TAHHBIX ?

Haiinure 3aMkHyTYI0 popmy mpou3Bosieid GyHKIIUN JJIsI TTOCIEA0BATEIb-

HOoCcTH &, =Na".
Haiimute Yn, €ciul Yni2 = 2Yne1 + Yo u Yo =0, Y1 =

10.CocTaBUTh HKCIOHEHUIUAIBHYIO HpOI/ISBOJISIH.IyIO GyHKUMIO  penieHus

cienytouiedt 3anauu. CKOJBKO MOCIENOBATENbHOCTEH JUIMHBI N MOXKHO
chopMupoOBaTh M3 YKces U3 OTpe3ka [2, 8], eciau JOJDKHO ObITh HE MEHee
yeTbipex Hudp 3, HeYeTHOE KOJINYECTBO LGP 4, He O0Jiee MATH OCTATbHBIX

nuQp?
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«bynesvl pynxyuuy»
1. 3anumure TabIUIly UCTUHHOCTH OyJIeBOM (PYHKIIUU
f ()<1,X2,X3)=((X1®Y2)~L x1)|(x1-x2 —X;).
2. Tloctpoiite CIIH®, CKH® u nomHoM JKerajkuHa 715 CISAYIOMMX OYJIeBbIX
GyHKITUH:

a) f(x,X,,%;)=01100011; 0) f(X,%.%)=(XVX) X VX VX,

3. Onpenenure siBisiercst i QyHKus f (Xl, X, , X3) =01100011 nuneliHo, MOHO-

TOHHOM, CaMOABONCTBEeHHOI? OTBET 000OCHYHTE.
4. C momoIpo 3KBUBAJICHTHBIX MPE0Opa30BaHUM MPEJACTABUTh (PYHKIIUIO B
Bujae JIH®, KH®, CIH®, CKH®. IToctpoiite moauHom JXXerankuHa.

(xdy—>z2)oy

5. Ynopocrure OyneBy ¢popmyiy
((leiz)/\(xlv Xz)v Xi)v((xlviz)/\(ilv Xz)v Xl)

6. I[OKa)KI/ITG PaBHOCHUJIBHOCTD

F (X0 Xpees X X ) = X0+ T (X0 X0 Xy 0, ) @K - (X0, %5400, X4, 0)).
7.MoxHo 1u wu3 OyneBbIX (QYHKIMH XX, X5, X V X, VX,  OlepauusaMu

CYNeprno3uliui GyHKIUN U 3aMEHbl IEPEMEHHON MOMYy4nUTh OyJeBy (PYyHKIHUIO
f (X, %,,%;)=00110001? OtBer oGocHyiite.

8. Haiinure IUTUHY CIHD OyneBoit byHKIIUN
P()"('n) :16_) Xl@ X1X2 @...@ X1X2...Xn
9. SIBistercst  cuctema GyneBbIx GyHKumA {0,1 XX, V X X; V X, X5, X, D X, @ X, }

noHoM? OTBET 00O0CHYMHTE.
10. Haitaure kpaTyailinyl0 ¥ MHUHUMAJIBbHYIO JU3BIOHKTUBHBIE HOPMAJIbHbBIC

dopmsl Gynesoit pyrkumnn (X, X,,%;)=01100011.
«I' pagor»

1. BepHo nm cienyromiee yTBEp)KICHHE. €ClM B rpade MMeEeTcs POBHO IBE
BEPIIMHBI HEYETHOM CTETICHH, TO CYIIICCTBYET IICTh, coeAuHsomas nx? OTBer
o0ocHyHTE.

. Bepno mm, uto mo60ii (9, 29)-rpad sBnsercs cBsizHbIM? OTBET 000CHYUTE.

. BepHo 5, 9T0 fepeBo ABisieTCs IBY0JIbHBIM Tpadom? OTBET 00OCHYHTE.

. SIBnsercs mm mocnenoBarenbHOCTL d = (5, 4, 3, 3, 2, 2, 2, 1) rpaduyeckoii? B
cllydae TOJIOXKHUTEIFHOTO OTBeTa H300pa3uTe Tpad, MociIenoBaTeIbHOCTh
CTeIeHel BepIlMH KOTOPOoro coBnaaaer c d.

5. Cpenu n3o0pakeHHBIX HIKE Mmap rpadoB, HAWIUTE Mapy U30MOP(GHBIX U Hapy

HenzomMop(dHbIX rpadoB. OTBET 000CHYHTE.

A wODN
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A Bl gl

6. Onpenenure ABISIOTCS U rpadbl, U300paKEHHbIE HUXKE, ABYI0JIbHBIMU?

v

7. Onpenenure SBASAIOTCS JIA rpadbl, N300pa’K€HHbIE HUXKE, dilepoBbIMU. Jliis
3IIIEpOBBIX rPaPOB HANAUTE SUIEPOB LUKIL.

d €

h 2 f

8. CKONBKO CYIIECTBYET Pa3IMYHBIX TaMUJIBTOHOBBIX ITMKJIOB B MOJHOM Tpade
K, mopsnaka n? OTBeT 060CHYMTE.

9. Onpenenure ABIAIOTCS JIU rpadbl, U300pa)KEHHbBIE HIDKE, TIaHapHbIMU? J1is
IUTAHAPHBIX IpadoB U300pA3UTE COOTBETCTBYIOLIYIO IIJIOCKYIO YKIIAAKY.
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a b

e d
V4

10.Haiinure XpoMaTU4eCcKOe YUCIO U XPOMAaTHUIECKHI MHOTOWIEH Tpada

1.

I

«(DOpMaJleble A3BIKU U cpaMMAaNnTuKuU.
AJZZOpMI’I’lMM'-l@CKM@ MOOey

Omnpenenure Kakoi 361K pacmnosHaeT KA, n3o00pakeHHbIN HA pUCYHKE?

. [Toctpoiite JIKA, KOTOpBIN pacro3HaeT IMOCIeI0BaTEIbHOCTH HYJIEH U

enuHuI, HaunHarommecs ¢ 00.

Myers T=(V ={0,1},W ={J},J,R={J > £, —»0J,] > J1}). Tokaxure,

uT0 51361k 3TOM rpammaruku L(I') = {0"1™:n,m € N U {0}}.

. Jlokaxkure, uto 51361k L = {0™"1™0™: n € N} ne sBisercs KC-sa3b1K0M.
. Pa3paboTaiiTe anropuT™m 1 HaUIIIUTE IPOTpaMMy Ha si3bIKe MalTuH ThIOpHHTA

1t BerauciieHust pyukimu f(X)=2x+1 ucrnons3ys yHapHbIi andaBur.

. Mcnonp3yst omepanyu Haj MallMHAMHA IIOCTPOUTH MalluMHy TbIOpHHra,

BBIYHCIISIONTYIO (PYHKIUIO f(x)=3x

. Mcnonp3yst  KOMIIO3MIMIO MalmMH T[hIOpHHra Hamucatb MpOrpamMmy,

YABAaNBArOmyr0 CAMHUIILI HA JICHTC.
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8. PaspaboraiiTe anropuTM u Hamumute nporpammy Mammnbel Teropunra,
MPOBEPSIONIYIO SIBISIETCS JIM 3allMCAaHHBIA Ha JIEHTE JABOWYHBIN BEKTOP
MaJIMHIPOMOM.

9. Pazpaboraiite JIMT-nmporpammy Uit BBIYMCICHHUS  Pa3HOCTH  JBYX
HaTypaJbHBIX YUCETL.

10. Jlokaxwute, yto mpobiema BEPIIMHHOE [TOKPBITUE, B KOTOpOW TpeOyeTcs
ONPEJEIUTh CYHIECTBYET JU B JaHHOM TIpade BEPIIMHHOE TOKPBITHUE,
MOIIHOCTH KoToporo He Ooiiee K (K — 3amanHoe yuciio), sisercs NP-1moiHow.

OnucaHue HHHOBANMOHHBIX MOAX0A0B U METO/I0B K NMpPeNnoiaBaHUI0
Y4eOHOM JUCUMILUTHHBI

[Ipu opranmzaruu 0Opa30BATEIBHOTO IMPOIIECCA MCITOIB3YIOTCS CIICTYIONTHE
METO/IbI:

- Memoo yueOHou OucKyccuu, KOTOpbIi MpeanoiaracT ydacTiue CTyJICHTOB B
[[EJICHANIPABIICHHOM OOMEHE MHEHHUSIMHU, HUJSSIMU JJIsl TNPEAbsIBICHUS W/ WU
COTJIaCOBaHMUSl  CYNIECTBYIOIIMX TMO3WIMK TIO0  ONpeACIeHHONW  mpolieme.
Hcnonb3oBanue Metoza 0OeCleYyuBaeT MOSBICHWE HOBOTO YPOBHSI TMOHMMAaHHS
U3y4aeMoil TEeMbl, MPUMEHEHHE 3HAHWM (TEOpHUH, KOHIEMIUN) MpU perieHUU
npoOJieM, onpeeaeHrue CIIOCOO0B X PEIICHUS.

- Memoo 2pynnogo2o o00y4eHus, KOTOPbIA TpeACTaBisieT coboil (opmy
OpraHu3auu y4eOHO-TI03HABATEIHHOM JEATEIbHOCTH oOyyarommxcs,
MIPEATIOJIarayo GyHKIIMOHUPOBAHUE PA3HBIX THIIOB MaJIBIX TPYII, paOO0TAIOIINX
KaK HaJl OOIIMMHU, TaK U cielupUIeCKUMU YUYCOHBIMU 33 IaHUSIMU.

B kadecTBe TEXHWYECKHUX CPEACTB JUIA OpTaHHW3allid pabOThl B paMKax
y4eOHOM  AMCHUIUIMHBI  PEKOMEHJYETCsl  HMCHojb30BaTh  (OOpa3oBaTesibHYIO
wiatdopmy Insight Runner (www.acm.bsu.by), O6pa3zoBatensubiii moptan bI'Y
(https://edufpmi.bsu.by) — wuHCTpyMeHT ¢ 3(hdeKTHBHON (YHKIHOHATHLHOCTHIO
KOHTPOJIsl, TPEHUHTa U CAMOCTOSTEIILHON paOOTHI.

Meroanuyeckue peKOMEHIALUH 10 OPraHNu3aluH
CAMOCTOSITEIbHOM PadoThI 00yYAKOLIUXCS

JUist  opraHM3anuu  CaMOCTOSITENIbHOM paOOThl CTYACHTOB IO Yy4eOHOM
JTUCIHUIUIMHE CJIENyeT MCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE PECYPCHI:
pa3MecTUTh Ha O0pa3oBaTEIbHOM MOPTaJ€ KOMIUIEKC YYEOHBIX U y4eOHO-
METOJMYECKIX MaTepHasioB (YdeOHO-TIpOrpaMMHBIE MaTEepHalibl, yueOHOE U3TaHNE
JUIE  TEOPETHUYECKOTO M3y4YCHMs JHUCIUIUIMHBI, METOJUYECKUE YKa3aHus K
NPAaKTUYCCKUM 3aHATHSIM, MaTEpUANbl TEKYIIETO KOHTPOJISI M MPOMEKYTOUYHOM
aTTeCTalluy, IMO3BOJIAIOIINE OINpPEAETUTh COOTBETCTBUE YYEOHOH [eATEIbHOCTH
oOydJaromuxcss TpeOOBaHUSM OOpPa30BATEIBHBIX CTAHAAPTOB OOIIETO BBICIIETO
oOpa3oBaHuss W Y4€OHO-TIPOTPAMMHOM JOKYMEHTAIMHM, B T.4. BOMPOCHI IS
MOJITOTOBKU K 3a4éTy, 9K3aMeHY, 3aJaHusl, TECThI, BOIPOCH ISl CAMOKOHTPOJIS U
Ip., CIIUCOK PEKOMEHTyeMOM JIUTEepaTypbl, HHPOPMAILIMOHHBIX PECYPCOB H JIp.).
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IIpuMepHBIN NepeYeHb BONPOCOB K 3a4eTy

OO6nanaTh HaBBIKAMU PEIICHUS 3a7a4 10 TEMaM:

1. Bricka3zbsiBanue. Jloruueckue onepauu HaJl BbICKa3bIBAaHUAMU. DOPMYIIbI
JIOTUKY BBICKa3bIBaHUH. Tabimia UICTUHHOCTH (DOPMYIIBI JIOTHKH BBICKA3BIBAHHM.
BrinonHuMble, TOXJIECTBEHHO-UCTUHHBIE M TOXIACCTBEHHO-JIOKHBIE (DOPMYIIBI
JIOTUKM BbICKa3bIBaHUW. PaBHOCWIBHBIE (OPMYJBI JIOTUKM BBICKA3bIBAHUM.
Jlornueckoe cienoBaHUE M 3KBHBAJIECHTHOCTh. OCHOBHas Teopema JIOTMYECKOTO
BBIBOJIA.

2. [lonsitTie N-mMecTHOrO Tpenukara. MHOXECTBO MCTUHHOCTH TpEIuKara.
BbITOIHUMBIE, TOKIECTBEHHO-UCTUHHBIE U TOXKIECTBEHHO-JIOKHBIE NPEIUKATHI.
PaBHocunpHbIE Tpeaukarsl. Onepanuu Haj npeaukaramu. Popmysna JOTHKA
npeaukaToB. MHTeprperanus (opmyibl JIOTMKM TPEIUKAaTOB HAa MHOMECTBE.
BolnonHUMBIE, TOXAECTBEHHO-UCTHHHBIE, TOXKAECTBEHHO-JIO)KHbIE HA MHOXECTBE
dbopMyIibl JIOTUKM TpeaukaToB. OOe3Hauynmble (GOpMyIbl JOTUKU MPEIUKATOB.
[IpuBenenHas 1 HopManbHas POpPMBI 1151 POPMYIT JIOTUKU IPEIUKATOB.

3. MHoecTBa, criocoObl 3aaHust MHOKeCTB. [logMHOMXeCTBa U UX CBOMCTBA.
Onepanu Hajg MHOXKeCTBaMH. JleKapTOBO MPOU3BEICHUE MHOXECTB. YHCIO
AJIEMEHTOB B JIEKaPTOBOM IIPOU3BEICHUN MHOKECTB.

4. bunapnoe otHomeHue. Omnepanuu Haja OWHAPHBIMU  OTHOILECHUSIMHU.
OTHOILIEHHE YKBUBAJICHTHOCTH M YAaCTUYHOIO Mopsiaka. Kiaccsl 3KBUBaJIEHTHOCTH
U UX MPEACTaBUTEINH.

5. OrobOpaxxenne.  VHbEKTUBHBIE, CIOPBEKTUBHbIE U  OWUEKTUBHBIC
otoOpaxkenus. Kommosurus oroopakenuii. O0paTHbie 0TOOPAKESHMUS.

6. PaBHOMOIIIHBIE MHOKECTBA. CUeTHBIC U HECUETHBIE MHOKECTBA.

7. OCHOBHbIE TpaBWJIa KOMOMHATOPUKH (IIPaBUJIO CJOXKEHUSA, MPABUIIO
yMHOeHHUs1). Pazmenienus u couetanus (C mOBTOPEHUSIMU U 0€3 MOBTOPEHUI) U3 N
25IeMeHTOB 10 K 3nemenTam. Uncio pa3MenieHuii ¢ TOBTOPEHUSIMU U3 N 3JICMEHTOB
no K snmemeHtam. UUCIIO TIEPECTAHOBOK JJIEMEHTOB N-3JIECMEHTHOT'O MHOXKECTBA.
Yuciio coueTaHuii ¢ MOBTOPEHUSIMU M3 N 3JIEMEHTOB 110 K JIeMEeHTaM.

8. bunom  HprooTtona. CpoiicTBa OMHOMHATBHBIX  KOA(DHUIIMEHTOB.
[TonmunomuansHas popmyia.

9. ®opmyna BKIIOUCHUN U UCKITFOUCHUI U €€ TTPUIIOKEHUS.

10. JIuneiiHbIe OHOPOHBIC PEKYPPEHTHBIC COOTHOIICHHS K-ro mopsaka c
MOCTOSIHHBIMU KO3 pUIIeHTamMu.

11. ITpousBoasimue GyHkiuu. Onepanuu HaJ TPOU3BOIAIIUMU QYHKIUSAMHU.
Pemenue pexyppeHTHBIX COOTHOIICHHI METOIOM MPOU3BOIANITUX (PYHKITUH.

IIpumepHBbIii NepeyeHb BONPOCOB K IK3aMeHY

1. BrickassiBanue. Jlornueckue OIICpan1 HaJd BBICKA3bIBAHUAMU.

2. ®opmya JOTUKH BbICKa3biBaHUH. Tabiniia MICTUHHOCTU (POPMYIIbI JIOTUKH
BBICKA3bIBaHUN. BBINOIHUMBIE, TOXKIECTBEHHO-UCTUHHBIE M TOXJAECTBEHHO-
JOKHbIE (HOPMYJIBI JIOTMKK BbICKa3biBaHUW. PaBHOCHIIbHBIE (DOPMYJIBI JIOTHKU
BBICKA3bIBAaHUH.
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3. Jlornueckoe crneoBaHWE M AKBUBANEHTHOCTh. (OCHOBHas Teopema
JIOTUYECKOTO BBIBOJIA.

4. TlonsTvie N-MeCTHOrO mnpeauKara. MHOXKECTBO MCTMHHOCTU TpeJuKaTa.
BrlnonHUMBIE, TOKIECTBEHHO-UCTUHHBIE U TOXK/IECTBEHHO-JIOKHBIE TPEIUKATHI.
PaBHOCUITbHBIE IPETUKATHI.

5. Onepauuu Haj npenukaramu. Gopmyra JTOruky npenukatos. MHTepmnpe-
Tanus (GopMyJIibl JIOTUKY TPEIUKATOB HA MHOXKECTBE.

6. ®opMmyina JIOTUKH MPEAUKATOB. BBIMOIHUMBIE, TOX/IECTBEHHO-UCTUHHBIE,
TOKJIECTBEHHO-JI0KHBIE HA MHOKECTBE (DOPMYJIBI JIOTHKHU MPEIUKATOB.

7. ®opmyna JIOTHKH mpeaukaToB. OOme3HaunMbie (HOPMYIBl JIOTHKU
npenukatoB. [IpoGiemMbl paspemieHust A OOIIE3HAYUMOCTH U BBITOJIHUMOCTHU
(dbopMyIT TOTHKHU MPETUKATOB.

8. ®opmyna noruku npeankaTo. [IpuBenenHas u HopManbHas GOPMBI IS
(bopMyJ1 JTOTHKHU NPEIUKATOB.

9. MHoecTBa, crtoco0bl 3aaHust MHOKECTB. [loaMHOKeCTBa U UX CBOMCTBA.
Omnepanuu HaJl MHOKECTBAMHU.

10. /lekapToBO MpOU3BEAECHNE MHOXKECTB. YHCIO 3JIEMEHTOB B JIEKAPTOBOM
IPOU3BEICHUU MHOXECTB.

11. bunapuoe otHomeHue. Omnepanuu HaJx OWHAPHBIMM OTHOLICHUSMHU.
OTHOULIEHHE YKBUBAJIEHTHOCTU U YacTUYHOTro nopsaka. Kiaccel 5KBUBaJIEeHTHOCTH
U UX TIPEJICTAaBUTEIH.

12. Orobpaxenne. VHBEKTUBHBIE, CIOPBEKTHBHBIE W  OHEKTUBHBIC
OTOOpaXKEHUsI.

13. Orob6paxenne. Kommosurus orobpaxxkennii. O6paTHbie 0TOOpaKESHHS.

14. PaBHoMotnHble MHOXecTBAa. CYETHBIE H HECUYETHBIE MHOXKECTBA.
[Ipumepsr.

15. OcHoBHBIE TpaBWja KOMOWHATOPUKHU (IIPABUJIO CIIOKEHUS, TPABUIIO
yMHOKeHHs). Pazmernienust u couetanus (C mMOBTOPEHUSIMU U 6€3 TOBTOPEHUI) U3 N
3JIEMEHTOB 110 K AyieMeHTam.

16. Pasmemienust u coyetaHusi (C MOBTOPEHUSMH U 0€3 MOBTOPEHUIA) U3 N
aneMeHTOB 10 K 31emenTaM. Unciio pa3menieHnii ¢ MOBTOPESHUSAMU U3 N 3JIEMEHTOB
o K anemenram.

17. Pa3menienust u coveTanus (C MOBTOPEHHSIMU M 0€3 MOBTOPEHHI) U3 N
a51eMeHTOB 10 K aiemenTam. Yucino pa3menieHuii 6e3 MOBTOPEHHUH 13 N 3JIEMEHTOB
1o K anemenTam. Unciio mepecTaHOBOK JIEMEHTOB N-3JICMEHTHOT'O MHOYKECTBA.

18. Pa3memienust u covyeTanus (C MOBTOPEHUsIMU U 0€3 MOBTOpPEHHI) U3 N
2JIEMEHTOB 110 K aniemenTaM. Uncio couetanuii 6e3 moBTOPEHUH 13 N 3JICMEHTOB 110
Kk anemenTam.

19. Pa3memienust 1 covyeTtanusi (C MOBTOPEHUSIMU M O€3 MOBTOPEHMI) U3 N
3JIEMEHTOB 110 K aemenTam. Urcio coueTanuii ¢ HOBTOPSHUSIMHE 13 N DJICMEHTOB T10
K anemenTam.

20. burom Herotona. CBoiicTBa OMHOMHAIIBHBIX KOY(PPHUITUESHTOB.

21. [lommaoMuansHas Gopmyra.

22. ®opmyna BKIIOYEHUN U UCKITIOUEHUN U €€ TIPUITOKECHHS.
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23. JluneiiHpie OHOPOJHBIE PEKYPPEHTHBIE COOTHOIIEHHS K-TO mopsiaka c
MOCTOSIHHBIMU KO3 duiinenTamMu. Teopema o0 pelnieHuu JUHEHHOTO OJHOPOIHOTO
PEKYPPEHTHOT'O COOTHOLIEHUSI BTOPOTO MOPSAKA.

24. JIuHeliHbIe OJTHOPOJHBIC PEKYPPEHTHBIC COOTHOIICHHS K-TO mopsaka ¢
MOCTOSIHHBIMU KO3 duiinentamMmu. Teopema o0 pelieHuu JUHEHHOTO OJHOPOIHOTO
PEKYPPEHTHOTO COOTHOIIEHUS K-ro mopsiyika (0e3 Joka3aTeabCcTBa).

25. [IpousBoasmue pyukiuu. Onepanuy Haja MPOU3BOASAIIMMU QYHKITUSIMHU.
Pemenne peKyppeHTHBIX COOTHOIICHHH METOIOM MPOU3BOIAIITNX (PYHKITUH.

26. byneBbl ¢ynkuuu. TabmuuyHoe 3amanue OyneBbiX (yHKUMA. Ywucno
OyJeBbIX (PYHKIHI OT N IEPEMEHHBIX.

27. byneBbl QyHKIMH. DiIeMeHTapHbIe OyneBbl GyHKIUU. ByneBsl hopmybl.

28. Paznoxenue OyneBod (PYHKIIMU B AM3BIOHKTUBHYIO (pOpMy 1O OJHOM
IIEPEMEHHOM.

29. Paznokenue OyneBOil (yHKIMH B OU3BIOHKTHBHYIO (opmy mo K
nepeMeHHbIM. COBepIlIeHHAas JU3bIOHKTUBHASI HOpMaJibHas opMa.

30. CoBepiieHHast AU3BIOHKTUBHAs HOpMajbHas ¢GopMa U COBEpLICHHAsS
KOHBIOHKTHUBHAS HOpMasibHas hopma.

31. Ilomuaom JKerankuHa (CyIECTBOBaHWE W €IMHCTBEHHOCTH). MeETObI
HOCTPOEHUS.

32. [lonnas cucrema OyneBbIX (YHKIMA. 3aMKHYTBbIE KJIACChl OYJIEBBIX
¢bynkuumid. Knace 0yneBbix (yHKLIHA, COXpAaHSIOUMX KOHCTAHTY 1, 1 Kiacc OyJIeBbIX
(GyHKUMNA, COXPaHSAIOMMUX KOHCTAHTY 0.

33. [lonHas cucrema OyneBbIX (YHKOHMA. 3aMKHYTBIC KJIIACCHI OYJIEBBIX
bynkuumid. Knace amHeHbIX QyHKIMM.

34. [lonHas cucrema OyneBbIX (YHKIHMA. 3aMKHYTBIC KJIACChl OYJIEBBIX
¢bynkuuid. Kinacc MOHOTOHHBIX (DYHKIIHIA.

35. [lonnast cucrema OyneBbIX (YHKIMA. 3aMKHYTBIE KJIACChl OYJIEBBIX
bynkuumii. Knacc caMoaBOMCTBEHHBIX (DYHKITHIA.

36. Jlemma o HecaMOABONCTBEHHOM (hyHKITHH.

37. Jlemma 0 HEMOHOTOHHOU (PYHKIIUH.

38. JlemMa 0 HETMHEWHON (HYHKIIHH.

39. OcHOBHasI IeMMa KPUTEPHS MTOJTHOTHI.

40. Kputepuii mOJTHOTHI CUCTEMBI OyJIeBbIX (QYHKIUH.

41. MuHMManbHble W KpaTyailliie AU3bIOHKTUBHBIE HOpPMaJbHbIE (POPMBI
OyneBoil GyHKIIUU.

42. I'pad. CmexHble BEpIIMHBI U CMEXHbIE pedpa. OKpyKeHHE U CTENEHb
BepunHbI. [Ipocreiiiive rpadsl criennaabHOTO BUIA.

43. Matpuusl rpada. JleMma «0 pyKOMOKaTHSIX».

44. I'paduyeckasi MOCIENOBATENLHOCTh UENbIX HEOTPULATEIBHBIX YHUCEN.
Kputepuii rpaduuHOoCTH MOCIEIOBATENbHOCTH. AJTOPUTM  PACIO3HABAHUS
rpauuecKux mocie0BaTeIbHOCTEH.

45. TTomeuennsie Tpadbl. Yncno moMmedeHHBIX TpadoB 3aaHHOTO TOPSIKA.
Nzomopdusm rpados.
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46. OTKpBITBIE U 3aMKHYTbIE MAaPLIPYTHI, LIETIb, TPOCTAS L€, IIUKI, TPOCTON
ki1, CBsi3HbBIN Tpad M KOMIIOHEHTHI CBSI3HOCTH Tpada. TeopeMa o npeicTaBiIeHun
rpada B Bue IU3bIOHKTHOIO 00bEIMHEHUS €T0 KOMIIOHEHT CBSI3HOCTH.

47. PaccTosiHME MEXIy BepIIMHAMHU. OKCIEHTPUCUTET BEPIIMH Tpada.
Panuyc u quametp rpaga. CooTHOIIEHHE, CBSI3bIBAIOIIEE PAAUYC U TUaMeTp rpada.

48. JIsynonwsHblit rpad. Kpurepuii n1ByonsHOCTH Tpada.

49. JlepeBo. DKBUBaAJICHTHBIC ONIPEICNICHUS JEPEeBa.

50. Teopema Koanu 0 uncie noMeueHHBIX IePEBHEB 3aJaHHOTO MTOPSAIKA.

51. [Inmockue w mmanapuble Tpadbl. ['pann miockoro rpada. dDopmyia
Diinepa.

52. Ilnockue u manapusie rpadsl. 'panu miockoro rpada. 'omeomopdHubie
rpadsl. Kputepuii mnanapnoctu [lontpsaruna-KypaTosckoro (6€3 noka3zaTenbcTBa).

53. DitnepoBel  Tpadbl.  Kputepmii  siimepoBocté  Tpada.  Anroputm
IIOCTPOEHUS FiJIepoBa LIMKJIA B 3illiepoBOM Tpade.

54. N'amunbTOoHOBB Tpadbl. HeoOxomumple W JOCTAaTOYHBIC —YCIIOBUS
raMUJIBTOHOBOCTH rpada.

55. [IpaBunbHas packpacka rpada H XpoMaTUYecKoe uucio Trpada.
Xpomarudeckuii MHOrowieH rpaga. Teopema 0 XpoMaTH4ECKOM MHOTOUJICHE.

56. HezaBucuMble, MOKPHIBAIOLINE, JTOMHUHHUPYIOIINE MHOKECTBAa BEPLIUMH
rpada. O1eHKH Yncen He3aBUCUMOCTH, TIOKPBITHS U IOMUHUPOBaHUs Tpada.

57. Ilopoxpaaromias rpamMMaThuka M €€ s3bIK. Kilacchl TOPOXKIAIOIIMX
IPaMMATHK U UX S3BIKH.

58. JlerepmMuHNpOBaHHBIC U HEIETEPMUHUPOBAHHBIE KOHEUHBIE aBTOMATHI.

59. JIemMsbI 0 «Hakauke» 41 A-s1361K0B U KC-A3BIKOB.

60. YcrpoiicTBo u nporpamma JIETEePMUHUPOBAHHOM
(HeneTepMUHUPOBAHHOM) OJHOJICHTOYHOW MamuHbl ThtopuHra. @yHKIUW,
BBIUHCIMMbIE IO THIOPUHTY.

61. [Ipocreitmme apudmernyeckue QyHkuu. Kiaccel peKkypCHBHBIX
GyHKIMNA, COOTHOIIECHUS MEXKIY HUMH M KJIacCOM (DYHKITUM, BBIYMCIMMBIX I10
TrropuHrY.

62. MaccoBas npobnema. [Ipo6nema pacnosnaBanus 1, cxema koaupoBaHus
U SI3BIK, COOTBETCTBYIOIIHE mpodsieme 1.

63. AITOpUTMHUYECKH pa3peluMble U Hepa3penuMeble mpoosieMsl. [Ipobiema
CaMOTIPUMEHHUMOCTH.

64. Knaccel P u NP. IIpo6iema paBencTa kiaccoB P u NP. [TonnHoMuanbHas
CBOJMMOCTbD Mpo0JieM pacrnio3HaBaHusi 1 NP-mioyiHbIe 3a1a4H.
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MMPOTOKO.JI COIJIACOBAHMSI YYEBHOM ITPOT'PAMMBI YBO

Ha3Banue yueOHOI Haspanue [Ipennoxenus | Pemenwue, npunsAToe
U CIIMILINHEI, Kadeapol 00 M3MEHEHUSIX kadeapoi,
C KOTOpOH B COJEpKaHUU pa3paboTaBiieit
TpedyeTcs yaeOHOI y4eOHYIO
COrJacoBaHUE IPOrpamMMBel nporpammy (c
YUpEXKIACHUS yYKa3aHUEM JIaThl U
BBICIIETO HOMeEpa MPOTOKOJIA)
00pa3oBaHuUsI MO
y4eOHOM
JTVCHUTUINHE
1. Anroputmsl u JuckperHoi HET N3menenuit He
CTPYKTYPbI JAHHBIX MaTeMaTUKU U TpedyeTcs
ANTOPUTMHUKHN (mpoToxoi Ne 16 ot
05.05.2023 1.)
2. Teopus Teopun HET N3meHenuit He
BEPOSITHOCTEU U BEPOSITHOCTEN U TpedyeTcs
MaTteMaTu4yecKas MaTeMaTH4eCKON (mpotokon Ne 16 ot
CTaTUCTHKA CTaTUCTHKHU 05.05.2023 r.)
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JOINIOJTHEHUSI U I/IBMEUHEHI/IH K Y‘IEBHOPI IMPOI'PAMME I10
N3YYAEMOU YYEBHOU JTUCHUIIJIMHE
Ha / y4eOHBIN roj

No JIonoJIHEHUS U U3MEHEHHMS OcHoBaHueE
n/n

VYueOHas nporpamma nepecMoTpeHa u 0J00peHa Ha 3aceaHuu Kadeapsl
(npoTtoxoi Ne oT 202 _r.)

3aBenyromuii kadeapoi

YTBEPXIAIO
Jlexan ¢akynbrera
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