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1. IACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI
JlUCKpeTHass MATEMAaTHKA C 3JIEMEHTAMU MAaTeMaTH4YeCKOH JIOTHKHU

1.1. ObaacTs npuMeHeHus1 padoyeil MPOrpaMMbl

Pabouas mnporpamma y4yeOHON AMCLUMIUIMHBI SBISETCA YacTbiO IPOrpaMMbl IOJATOTOBKU
CHEeUalInCcTOB cpeaHero 3BeHa B coorBercTBUUM ¢ PI'OC mno cneumansHoctu 09.02.07
HNHpopMaloHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE .

Pabouas mporpamma y4yeOHOM TUCHMIUIMHBI MOKET OBITh MCIOJB30BaHA B JIOTIOJIHUTEIBHOM
npoeCCHOHATBHOM 00pa30BaHUMU, JUIsl MOJYYEHUs JAONOJHMUTENIBHBIX KOMIIETEHLUH, yMEHUH Hu
3HAaHUHM, HEOOXOIUMBIX Uil 00ECIIeYeHUsI KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHUKA HA PhIHKE TPyJa H
IPOJOJKEHUs 00pa30BaHUs 110 CIIELUATLHOCTH.

1.2. MecTo y4eOHOI TUCUMIIJIMHBI B CTPYKTYpPe NPOrpaMMbl MOJATOTOBKH CIEIHAJIUCTOB
CpeHero 3BeHa:

Hucuummua EH.02 JluckpeTHas MartemMaThka C 3JIEMEHTAMH MaTE€MaTHUYE€CKOW JIOTUKHU
SIBIISICTCS IUCIUTIMHONW MaTEeMAaTUYECKOTO B OOIIEro €CTECTBEHHOHAYYHOT0 YI€OHOTO IHKIIA

Kommerenmuu, d¢opmupyembie B pe3yabTaTe  OCBOSHHUS  COAEpKaHUS  y4eOHOU
JUCHHUIIIMHBI HEOOXOJMMBI I YCHENIHOTO HM3YYEeHHS TaKUX JUCHUIUIMH Y4eOHOro IUIaHa, Kak:
«Yucnennsie Meroap», «TexHuyeckue cpencrBa uHbopMmaTuzauum», «PazpaboTka Momyneit
IPOrPaMMHOTO O00ECIICUEHUS IJIT KOMIIBIOTEPHBIX CUCTEMY,.

1.3. Hean um 3axaum y4eOHOIl JMCHMILIMHBI - TPeOOBAHHUS K pPe3yJbTATaM OCBOCHHS
yueOHOM TMCUMILIUHBI:

Henp nucuumniauasl Paboyas mporpamMma yueOHON TUCITUIUIMHBI MOXKET OBITh HCIIOIh30BaHa B
JIOTIOJTHUTEIFHOM — MPO(dECCHOHATBPHOM  00pa3oBaHWU U MpodecCHOHATBHOMN MMOATOTOBKE
CHEINANIMCTOB B 00JIACTH MPOTPAMMHUPOBAHUS B KOMIIBIOTEPHBIX CHUCTEMAaxX

B pe3ynbrate ocBoeHUS y4eOHOM NUCHUTUIMHBI O0YYaIOIIHIICs TOMKEH YMETh:

-— MPEACTABISITE MHOXKECTBA pazinuHbiMu criocobamu (OK 01., OK 02., OK 09.);

-— MPUMEHSTh pa3InuHbIe crlocoObl qJoka3aTenbeTB ToxkaecTB (OK 01., OK 02., OK 09.);

-— BBIYHCIIATH MOIITHOCTH MHOECTB 17151 pa3nudHbix 3a1a4 (OK 01., OK 02., OK 09.);

-— MPUMEHSTh CIIOCOOBI pecTaBieHns MHOkecTB B DBM (OK 01., OK 02., OK 09.);

-— onpenensats cBoiictBa OuHapHbix oTHoueHui (OK 01., OK 02., OK 09.);

-— COOTHOCUTH pa30MeHNe MHOKECTBA C 33/IaHHBIM Ha HEM OTHOIICHUEM
skBuBajeHTHOCTH (OK 01., OK 02., OK 09.);

-— pa3ianyaTh MaKCUMaJIbHBIE M HAUOOMBIIHKA (MUHUMAIIbHBIE U HAUMEHBIIIHIA) 2IEMEHTHI
yacTUYHO-ynopsimoueHHoro maoxkectsa (OK 01., OK 02., OK 09.);

-— HaXOJIUTh 00J1acTh ornpeeseHus (Mpoodpasbl) U 00acTh 3HaYeHUH (00pa3bl) TaHHON
dbyHKIMHM, 00paTHYIO (PYHKIIMIO, €CIIH OHA cyllecTByeT, koMmno3uuuio pynkuuit (OK 01., OK 02., OK
09.);

-— CTPOUTH OTHOIIIEHUE SKBUBAJICHTHOCTH, YaCTHYHO-YIIOPSI0YCHHOE,
muHenHoynopsanoueHHoe otTHomenus (OK 01., OK 02., OK 09.).

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUTUTMHBI O0YYarOIHIACS TOMKEH 3HATh:

-— oTIpeieNIeHUs TI0IMHOXKECTBA, OyJieaHa MHOYKECTBA, BKIFOUCHHS U PABSHCTBA
MHO>KECTB, ONlepalfii HaJ MHOXKECTBaMH, JCKApPTOBOTO MPOU3BEICHUSI MHOXKECTB, NAPHOTO U
OMHAPHOTO OTHOIICHHH, 00JIACTH ONPEIeNICHUS U 00JIaCTH 3HAYCHU OWHAPHOTO OTHOIIEHUS,
KOMIIO3UIH OTHOIIEHUH, CBONCTB OMHAPHBIX OTHOIICHUH, OTHOIICHHS SKBUBAJICHTHOCTH,
otHomenus nopsaka (OK 01., OK 02., OK 09.);

-— cnioco6b! ipeactasienus MHokecTB (OK 01., OK 02., OK 09.);

-— onpeneneHus GyHKINN, 0TOOpaXeHUs, CIOPhEKTUBHOM, UHbEKTUBHOM, OMEKTUBHOM
¢dbynknmii, ouekiuu (OK 01., OK 02., OK 09.);



- OTIpe/ICTICHUs N-apHOM Omepanuu, anredpbl, TUIIOB anreOpbl, moganreopsl, roMoMopdusma,
n3oMopdusMa anredp, MOIYTPyIIIbI, TPYIIIHI, KOJIbIIA, MOJIS, TEIa aareOpandecKoil CUCTEMBI,
pemerku (OK 01., OK 02., OK 09.);

-— cBorcTBa bmHapHbIx onepanuii (OK 01., OK 02., OK 09.);

-— 3HAYMMOCTb [TOHATHUSI TOMOMOpGHU3Ma U U30MOpPu3Ma anredp B TCOPUH
koMmbroTepHBIX Hayk (OK 01., OK 02., OK 09.);

-— ompezeNieHus: aredpsl JOTUKHA, OCHOBHBIC 3aKoHBI anreopsl Jioruku (OK 01., OK 02.,
OK 09.);

-— [EJH U 33]]a91 TPUMEHECHUS Pa3IMYHbIX METOJUK U AITOPUTMOB OITUCAHHUS
JTMCKPETHBIX CHCTEM ¢ roMolibio 0yneBbix ¢pynknuid (OK 01., OK 02., OK 09.);

-— HaMMEHOBaHMs NOHATHI komOuHaTopHOoro Berurciienus (OK 01., OK 02., OK 09.);

- MecTa nmpuMeHeHus: komomHaTopHoro Beraucienus (OK 01., OK 02., OK 09.);

-— METOJMKHU U alropuTMbl KoMOMHaTopHoro Beiuucienus (OK 01., OK 02., OK 09.);

-— KPUTEPUHU, KOTOPbIE HEOOXOAUMO YUYUTHIBATh Ipu kKoMOuHaTopHOM aHanuze (OK 01.,
OK 02., OK 09.).

B pesymbraTe OCBOCHHS TUCHMIUIMHBI OOYYArOIIMHCS JOJDKEH BJIAIETh CIEAYIOIIMMU
obummu (OK) u npodeccuonansabiMu (I1K) komnerenuusmu:

- OK 01. Beibupatb criocoObI pemeHns 3a1a4 IpoQecCuOHaIbHOMN e TeTbHOCTH,
HIPUMEHHUTEIBHO K pa3IMYHBbIM KOHTEKCTaM.;

- OK 02. OcymiecTBsTh MOUCK, aHAIN3 U HHTEPIIPETANIO HH()OpMAIK, HEOOXO0IUMON /ISt
BBINOJIHEHUS 3a]1a4 IPOPECCHOHATIBLHOM 1EATEIHOCTH.

- OK 09. Ucnonp30BaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B TPOPECCHOHATHLHON
NeSITeIbHOCTH. ;

1.4. Koin4ecTBO 4aCOB HA OCBOCHHE NPOIrPaMMbl y4eOHOM TUCHUIINHBI:
MaxkcuManbHON yueOHOU Harpy3ku oOyuatomerocs 106 yacos, B TOM yucIe:
00s13aTeNIbHON ayIUTOPHON Harpy3ku odyuaromierocs 82 yaca;
CaMOCTOSITENIbHOM Harpy3ku oOydvaromierocs 24 yaca.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4e0HOH padoThl

Buja yueOHoii padboThl O0bem yacoB
3 cemectp

MaxkcumanpHas yueOHas Harpyska (BCero) 106

OO6s3aTenbHas ayiuTopHas yuyeOHasi Harpy3ka 82

(Bcero)

B ToM uucne:

JIEKIIMOHHBIE 3aHATUSA 34

MIPAKTUYECKHE 3aHATHS 32

nabopaTopHbIE pabOTHI 16

KOHTPOJIbHBIE paOOThI

KypcoBast pabota

CamocTtosrenbpHas pabora oOyuaromierocs (Bcero) 24

Hrorosas arrectaius B popme DK3aMeH

2.2. TemaTn4yecKuil IVIaH U coJepKaHue Y4eOHOM IMCUMILIHHBI

HaumenoBanue pa3nennoB u Tem

Conepxanue yueOHOrO MaTepuara,
n1abopaTopHbIe PadOTHI M MPAKTHUECKHE
3aHSTHS, CAMOCTOsITEIIbHAS paboTa
00y4Jarmuxcs

O0peM
4acoB

YpoBeHb
OCBOGHUS

2

3 cemecTp

Paszngen 1

Teopust MHOKECTB

Tema 1.1 MHoxecTBa.
TeopeTHKOMHOKECTBEHHBIE
OTEepaLINH.

CoOeporcanue yuebno2o mamepuana

Jlexyuonnvie 3ansamus. Beenenue. [lpeamer
JIUCKpPETHOM MaTtemaTuku. Llenun u 3agaun
Kypca. Ponb TUCKpETHON MaTeMaTUKU B
MOArOTOBKE TeXHUKOB. [IoHSITHE MHOMXKECTBA.
Buner MuOXecTB. CriocoOBI 3a/1aHus
MHOkeCTB. Oniepary HaJ MHOYKECTBAMH.
CaoiicTBa onepainnii HaJl MHOKECTBAMHU.
3aKOHbBI TEOPUU MHOYKECTB U UX
JokaszatenbeTBa. CBONCTBA Pa3HOCTH.

llpakxmuueckue 3ansamus. Onepanuu Haj
MHOKecTBaMu. J{narpamma Dlinepa-BeHHa.
Pa3zOuenne MHOKECTBa Ha Kiaccel. Pemenue
3a/1a4y Ha BBIMOJHEHHUE TEOPETUKO-
MHOXECTBEHHBIX OTepaIii ¥ Ha MOJICYET
KOJIMYECTBA DJIEMEHTOB C HCIIOJIE30BAaHUEM
(GhOpMyJITBI KOJTMYECTBA AIIEMEHTOB B
00bCAMHEHNH HECKOJIBKUX KOHEUHBIX
MHOKeCTB. [Ipon3BeieHe MHOKECTB.

Camocmosmenvnas paboma 00y4aouuxcs.
Pabota ¢ xoHCIIeKTamMH, y4eOHOW 1
CIIeNMaIbLHOM JIuTepaTypoi (1o maparpadam,
rJIaBaM Y4eOHBIX TOCOOUH, YKa3aHHBIM
npenoxaasatenem). [Toaroroska k
NPAKTUYECKUM 3aHSATHIM IIPEToiaBaTels,




ohopMIIEHHE TOMAITHUX PadoT.

Tema 1.2 CooTrBETCTBHS.

Cooepoicanue yuebnoeo mamepuand

Jlexyuonnwie 3auamus. Ilonarue
cootBeTcTBUI. CIOCOORI 3aMaHus
cootBeTcTBUSA. Buanl coorBeTcTBui. IloHATHE
CUYETHOT'0 MHO>KECTBA, PABHOMOIIIHBIX
MHO)kecTB. Teopema KanTopa. ITapanokc
KanTtopa. Kapaunanbhbie yncna.
ApudmeTnka KapAMHAIbHBIX YHCEIL.

Tema 1.3 Ilonsitue
O0TOOpaKCHHSI MHOXKECTB U

¢dbyakuun. CBoiicTBa QyHKITHIA.

Cooepoicanue yuebHo2o mamepuaid

Jlexyuonnwvie 3anamus. OToOpakeHUue u
¢ynkuus. CBoiicTBa QyHKUIMI: HHBEKLUS,
cropbekuus u ouekuus. Komnosumus

(GYHKIMIA.

Ipaxmuuecxue 3anamus. I'padul. CriocoObI
3aganus rpados. Crenenn BepuirH. CriocoObl
npezncrasieHus rpagos. Packpacka rpada.
N3omopdHuocTs rpados. [ToctpoeHue
MUHHMAJIBHOTO OCTOBa rpada.

12

Jlabopamopnvie pabomol. 3anCh MATPUIIBI
JOCTH>KAMOCTH M TIOCTPOSHHE AUATPAMMBI
I'epua nns oprpada. Pemenue 3anau Ha
OounapHeie nepeBbs. [IpoBepka mapsl rpados
Ha U30MOP(GHOCTD, HAa SUIEPOBOCTD U
raMuIbToHOBOCTh. ['padsl. O6xox rpada B
ryOuHy U B mMpuHy. Peanu3zaius Ha sI3bIKe
C xiacc, ONMCHIBAIOIINI pacueT ajaropuTMa
JIeHKCTphI.

16

Camocmosmenvuas paboma 06y4aouuxcsi.
Pabora ¢ koHCTIEKTaMH, y4eOHOU U
crenuanbHOM IuTeparypoii (o naparpadam,
IJ1aBaM y4eOHBIX TOCOOUH, yKa3aHHBIM
npenonasatenem). [logroroska x
MIPAKTUYECKUM 3aHIATHUSIM MTPEnoaBaTes,
odopmieHHe JoMalTHUX paboT U MOJrOTOBKA
UX K 3aIIHTE.

Tema 1.4 Ilpenukatel u
OMHApHBIC OTHOIICHUS

Cooepoicanue yuebHoeo mamepuand

Jlexyuonnvie 3anamusa. Jloruka npeIuKkaTos.
[TonsTna otHOWIEHUS. bBuHapHbBIE
otHomeHus. CBoiicTBa GMHAPHBIX
OTHOILICHHUW. YTIOPSIIOYEHHBIE MTAPHI,
oTHouleHne. KoMno3uiys OTHOIEHUH.
Crenenb, sAPO, CBOMCTBA OTHOIICHUN.

Paznen 2

Auredpanyeckmne CTPYKTYpbI

Tema 2.1 Anrebpa u
anredpandeckue CTpyKTyphbl

Cooepoicanue yuebHoeo mamepuand

Jlexyuonnwvie 3anamus. Onepanuu U anreopsl.
Mopdusmsl. BekTopHbIE TPOCTpaHCTBA.
AnreOpandeckue CTpyKTYypHI.

llpakxmuueckue 3ansimus. COCTaBICHUE
Ta0JIUIl UCTHHHOCTU. PaBHOCHIIbHBIE
npeoOpa3zoBaHusl. YpoIieHue Gopmyi
noruku. [IpuBenenue popmy K
COBEPIICHHBIM HOPMAJIbHBIM popMaM Mo




TabIUI[aM UCTUHHOCTH. Perrenue
JIOTUYECKHX 3a1a4.

Camocmosmenvras paboma o0y4aouuxcs.
Pabora ¢ koHCcIEeKTamMu, yueOHON 1
CIeIUaIbHOM IuTepaTypoii (1o maparpadam,
rJ1laBaM y4eOHBIX TOCOOUH, YKa3aHHBIM
npenoxaasatenem). [Toaroroska k
NPAaKTUYECKUM 3aHSATHIM IIPETo1aBaTels,
oopmiieHre fOMaIHUX PabOT U MOATOTOBKA
UX K 3alIHTe.

Pasznen 3

ByJseBa aiaredpa

Tema 3.1 Oneparuu OyneBoi
anreOpsl.

Cooepoicanue yuebHo2o mamepuaid

Jlexyuonnvle 3anamus. Jlornaeckue
BbICKa3bIBaHUs. JIornyeckue rnepeMeHHsbIE.
OnemenTsl OyneBoi anredpsl. Onepanuu
OyneBoii anredpsl. 3aKOHBI OyJIeBON anreOphl
M MX I0KAa3aTeJIbCTBA.

Pa3znen 4

DJieMeHThl KOMOHHATOPUKH

Tema 4.1 Kombunaropusie
TOKJIECTBA.

Cooepotcanue yuebHo20 mamepuaid

Jlexyuonnwle 3anamus. Iloacuer u
KOMOHMHATOpHbIE ToxkaecTBa. Dopmyna
BKJIFOUCHUH U UCKI0YeHU. [IpuHumn
Jupuxie.

llpakxmuueckue 3ansmus. «Haxoxnenune
YHCJIa Pa3MEIICHUI U ePEeCTaHOBOK.
Pemenue 3amau Ha mepeOOp BapUaHTOB.
Haxoxaenrne OMHOMHAIBHBIX
koa(urmenton. Permenune
KOMOMHHPOBAHHBIX 3a/1a4.

Bcero:

106

Z[J'ISI XApaKTCPUCTUKU YPOBHA OCBOCHUA yqe6H0r0 MaTepuraja HUCIOJB3YHOTCA CIICAYHOIINC

0003HaAUYEHUS

1. - 03HaKOMUTENBHBIN (y3HABaHUE HOBBIX 0OBEKTOB, CBOWCTB);

2. - peTIPOYKTUBHBIN (BBITIOJTHEHUE ICATEIILHOCTH 110 00pa3Iily, MHCTPYKIIUHU HITH 1101

PYKOBO/JICTBOM);

3. - IPOAYKTUBHEIH (IUTAHUPOBAHKME W CAMOCTOSTEIIEHOE BBITTOJIHEHUE JICITSITHHOCTH,

pelieHre NpoOIeMHBIX 3a71a4).




3. YCJOBUS PEAJIN3AIIUU YYEBHOM JUCIUILIUHBI

3.1. Tpe6oBaHusI K MUHUMAJbHOMY MaTepPHAJbLHO — TEXHUYECKOMY 00ecriedyeHHI0

JIaGoparopusi CHCTEMHOTO ¥ IMPUKJIAHOTO MPOTPaMMHPOBAHUS

6 mr. kommetorepoB Intel Core 15, 3500 MHz/ O3Y 6Gb/ SSD-512Gb/ LG 22°; 6 mir.
nepcoHanbHbIX KomibioTepoB Digitech (kommiekt2) Intel Core i5 3000 MHz/ DDR-4 12Gb/ SSD-
512Gb/ Philips 21eb; mpoektop NEC V300X 3D; skpaH nmpoeKIMOHHBIA HacTeHHBIH Lumien Master
Picture; mapmpyruzatop Gigabit Switch TEG-S16S; maker cucteMbl MOOMIBHOTO MOHUTOPHHTIA;
7a00paTOPHBIA CTEHJ A M3Y4eHHUs] MUKPOKOHTpoJuiepa; podorusupoBanHas ruatdopma IE-POP-
BOT; anmapatHo-niporpaMMHBIH KOMIUIEKC «/3y4eHHe MPHUHIUIIOB IMOCTPOCHUS U HUCCIIEIOBAHHMS
MH(POKOMMYTAIIMOHHBIX JIOKATBHBIX ceTei». MapkepHas gocka. Jloctyn k cetu HTEpHET.

Kabuner crangaptuszanuu u cepTudukanum
Hoytoyk ASUS A75n 17,1; noctyn k cetn MuaTepuer; [Ipoekrop Acer X127H DLP; skpan
npoekunoHHbI HacTeHHbI DA-LITE 170*210mM. KommuiekT yueOHO-HATIIAIHBIX TOCOOUH.

[Tporpammuoe obecrieueHue:

Mathcad Education — University Edition (100 pack) v.15 (I'ocynapctBeHHbIi KOHTpakT Nel
ot 10.01.2012 roza)

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Adobe Acrobat Reader DC (O6mmue ycnoBust HCIOIb30BaHus MpoaykToB Adobe)

3.2. UndopmanuonHoe odecnieyeHne 00y4eHust
[lepeyenb pekoMEHAYEeMbIX YYE€OHBIX H3JaHHUI, WHTEPHET — PECYpPCOB, JOMOJHHUTEIBHOU
JUTEPATYPHL.

OCHOBHBIE HCTOYHHKHU:

1. Tunyc, A. I'. ByneBsl anreOps! 1 OyneBbl GQyHKIUU. JJOMOTHUTENbHBIE TTIaBbI
JTUCKpETHON MaTteMaTukH : yuyeOHoe nocobue / A. I'. [Iunyc. — HoBocubupck :
HoBocubupckuii rocyapcTBEHHBIN TeXHUYECKHA yHUBepcuTeT, 2022. — 83 C..
https://www.iprbookshop.ru/126548.html

2. Cenosa, H. A. Jluckpernas maremaruka : yaeonuk 1t CI1IO / H. A. Cenona, B. A.
CenoB. — Capartos : [IpodobpazoBanue, 2020. — 329 c..
https://www.iprbookshop.ru/89997.html

3. Kosanésa, JI. @. JluckperHas maremaTrka B 3afauyax: yueOHoe nocodue / JI. @.
KoBanésa. — MockBa: EBpaszuiickuil oTkpbITbI HHCTUTYT, 2011. — 142 c. [caiiT]. —
URL.: https://www.iprbookshop.ru/10660. https://www.iprbookshop.ru/10660

JlonoIHUTENbHBIE UCTOYHUKU:

1. Jextsps, M. . luckpernas Mmarematuka : yueoHoe mocooue / M. U. [lextaps. — 4-e
u3q. — Mocksa : MtepHet-YHuepcuter Unpopmannonnsix Texnonoruit (MHTYUT),
At ITu Ap Menma, 2022. — 181 ¢. — ISBN 978-5-4497-1641-5. — Texkcr :
anexTpoHHbIH // Lngpposoii oOpasosarenshsblii pecypc IPR SMART.
https://www.iprbookshop.ru/120477.html

2. Cenosa, H. A. [TuckperHas matemaruka. CoopHuk 3amay : npaktukym aias CI1IO / H. A.
Cenoga, B. A. Cenos. — Caparos: [IpodobpazoBanue, 2020. — 319 c. [caiit]. — URL:
https://www.iprbookshop.ru/89998. https://www.iprbookshop.ru/89998

HNuTepHeT-pecypcesl:

1. 1. DnekrponHas 6ubnuoTeyHas cucrema - ibooks.ru

2. 2. DnextpoHHas 6ubnroTeuHas cuctema - iprbookshop.ru
3. 3. Dnekrponnas oudaunoreka Bal'Y - e.lib.visu.ru



4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEFHOM JUCIUILINHBI

Pe3yabTaTrsl 00yyeHusi (0CBO€HHbIE YMEHUs, YCBOCHHbIE 3HAHMS)

@®opMbI U METOAbI
KOHTPOJISl

OLIeHKH
pe3yJbTaToB
00y4eHust
— MPEJCTABISTh MHOXKECTBA PA3IMYHBIMH CIOCOOAMHU TECT
— PUMEHSTH Pa3IMYHbBIE CITOCOOBI TOKA3aTeIbCTB TOXKIESCTB TECT
— BBIUHCIISITH MOITHOCTH MHOKECTB JJIsl pa3JINYHBIX 3a/1a4 TECT
— MIPUMEHSITh CIIOCOOBI PEJICTaBICHNUs MHOXKeCTB B DBM TECT
— OTIpE/IeIISITh CBOMCTBA OMHAPHBIX OTHOIICHUHN TECT
— COOTHOCHTBH pa30MeHHe MHOXKECTBA C 3a/laHHBIM Ha HEM OTHOIIEHHEM | TECT
SKBHBAJICHTHOCTH
— pa3nuyaTth MaKCUMaibHblE ¥ HAuOONbUIMK (MUHUMAIbHBIE H | TECT
HAMMEHBIINN) 3JIEMEHTBl YaCTHYHO-YTIOPSJOYCHHOTO MHOXKECTBA
— HaxOJUTh 00JacTh ompeneiacHus (mpoodpas3bl) M 00JacCTh 3HAYCHUH | TECT
(oOpa3bl) maHHOW (yHKIMHU, OOpaTHYIO (YHKIMIO, €CJIM OHAa CYIIECTBYET,
KOMMO3UINIO QYHKITUI
— CTPOUTH OTHOIIEHUE HKBUBAJECHTHOCTH, YaCTUYHO-YIOPSIOUYEHHOE, | TECT
JMHEHHOYIOPSJOYCHHOE OTHOIICHUS
— ompeieNieHUus] MOJMHOXKECTBa, OyjleaHa MHOXECTBa, BKJIIOYEHHUS WU | TECT
paBeHCTBa MHOJXKECTB, ONeEpalMii HaJ  MHOXECTBAMH, JIEKapTOBOTO
MPOU3BEICHUS MHOECTB, NAapHOr0 W OWHAPHOIO OTHOIICHWH, oO0JacTu
ompeneneHuss W 00JacTH 3HAYEHWH OWHAPHOTO OTHOIICHHS, KOMITIO3HUIIUU
OTHOILIEHUH, CBOMCTB OMHAPHBIX OTHOILEHHH, OTHOIIEHUS 3KBHBAJCHTHOCTH,
OTHOIIEHHS TOPSIIKA
— CIOCOOBI MPEICTABIICHUS MHOXKECTB TECT
— ornpeseneHust GyHKLINU, OTOOpaKeHUs!, CIOPbEKTUBHOMN, HHBEKTUBHOM, | TECT
OnexTuBHOM (pyHKIMH, OMeKIMn
ONpejieNieHUs] N-apHOM oOmepanuy, anreOpbl, TUIOB aireOpbl, MOJAIreOpsl, | TECT
romoMmopdusma, nzomopdusma anredp, Mosyrpymnnsl, Tpynmsl, Kojabla, Mo,
TeNna aNredpanyeckoi CUCTEMBI, PeIIEeTKU
- CBOMCTBa OMHAPHBIX OMEpPAIIUiA TECT
— 3HaYMMOCTh TIOHATHS ToMoMoppu3Ma U wu3oMoppuzMa aiaredp B | TecT
TEOPHH KOMIBIOTEPHBIX HAYK
— OTIpeJIeNICHUS! aNTeOphl JOTHKH, OCHOBHBIE 3aKOHBI aIreOphI JIOTUKH TECT
— eMH W 33Ja4dl TMPUMEHEHHs] Pa3IMYHbIX METOAMK M aJITOPUTMOB | TECT
OTIHMCAHMSI TMCKPETHBIX CUCTEM C MOMOMIBIO OYJIeBBIX (DYHKITHIA
— HAaMEHOBAHHS MTOHATHI KOMOMHATOPHOTO BBIYMCIICHHS TECT
MecTa IPUMEHEHUs KOMOMHATOPHOT'O BBHIUMCIICHUS TECT
— METOJIMKH U AJITOPUTMBI KOMOMHATOPHOTO BBIYUCIICHUS TECT
— KPUTEPUH, KOTOpbIE HEOOXOJMMO YYMTHIBATH MpPU KOMOHWHATOPHOM | TECT

aHaJIn3¢




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO ANCIHHUIINHE
JuckpeTHas MaTeMaTHKa ¢ 3JIEMEHTAMU MaTeMaTUYECKOMN JIOTUKHU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o JMCIUIIJIMHE
Cronbern 1
1.Ecnu yuciio 31eMeHTOB MHOXKECTBa KOHEYHO, MHOXKECTBO HA3bIBAIOT. . .
2.YT1BepxkIeHne, 0 KOTOPOM MOKHO TOBOPUTH, YTO OHO UCTUHHO WIJIH JIOKHO- ...
3. 3HaueHus (QYHKIMM MOXHO 33/1aTh C MOMOIIBIO ..., KOTOpas IMOKa3bIBaeT, YeMy paBHa
(GYHKIMS Ha BCEX BO3MOKHBIX KOMOMHAIMSX 3HAYCHUN €€ TIepEeMEHHBIX.
4. ®yukmus f(x (1,...,x_n) ) npuHagiexur kiaccy T0 , ecnu ...
5.IIpousBonbHas QyHKIIMS MIEPEMEHHON X, OMPEICIICHHAs HA MHOXECTBe M M IMpUHUMAIOIIas
3HaueHus Ha MHOXecTBe {0(J10>kHO); 1 (ucTHHO)} Ha3bIBaeTcs... Cronberr 2
A £(0,...,0)=0.
b.f(1,...,1)=1.
B.Koneunbim
I'. beckoHeyHbIM
/1. Boicka3biBaHuE
E. DneMenTapHoe BhICKa3bIBaHHE
K. Tabnumna ucTHHHOCTH
3. Tabnuna paBHOCHIIBHOCTH
N. OnHomecTHbIN NpeauKaT
K.JIByxmecTHBII npeaukar

WHCTpyKIMsS 1O BBINMOJHEHUIO 3aaHuiiNe2-23: BpiOepuTe OYKBY, COOTBETCTBYIOLIYIO
MPaBWJIBHOMY BapHaHTy OTBETA, M 3alUIINTE €€ B OJIaHK OTBETOB.

2. BeiOpate muoxectBo C, eciiu A={1;2;3}; B={2;3;4;}; C={1;2;3;4}
a)B\A
0)A\B

r)AuB
B)ANB

3. Haiitu: |JAUB|eciu |A|=10 B|=7 |ANB|=3

a)l4
0)22 B)19
)18

4. A={1;2} B={2;3}, Haiitu:BxA

a) {(2,1);(2;2);(3;1);(3;2)}



0) {(1;2);(1;1)5(2:1)5(2:2)}
B) {(1;2);(1;3);(2;2);(2;3)}
1) 1(2:3)5(2:2)5(3;2)5(3;3)}

5. BeiObparte Gopmyiry aiist BerauciaeHust P n

a) n!/(n-m)Im!
6) N"m

B) n!/(n-m)!
r)n!

6. Berunciute: (C_7°6 )

a) 924
0)7
B) 792
r) 15

7. Haiitn cymmy OuHapHbIX K03 duimentoB paznoxenus [ (a + B)) "6

a) 256
6) 512
B) 64
r) 128

8.CKOJIBKO aHarpaMM MOYKHO COCTaBUTH U3 CJIOBA ‘“‘Mama’
p

a) 6
6) 360
B) 60
r) 12

9.BBI6paTB OIrepanurro aJ'IFC6pBI JIOTUKH, 3a1aBaCMyIO Ta6J'IPII.[eI>i HNCTUHHOCTH

a b C
1 1 1
1 0 0
0 1 1
0 0 1
a)c=ab
0)c=ab
B)c=ab

r)c=ab



10. Bb16path nmpaBmiio UCKITIOUEHUS alTbTEPHATUBHOMN TU3BIOHKITMHA b

a)ab ab
0)a b ab
B)a b
r) ab

11. BeiOpatb 10ru4eckyro onepaino, KoTopas BelpaxkeHa yepe3 MHorowieH JKerankuza: x 1

Q) Xy

0)x y

B) XY

r) x

12.IlpeacraButh B BUe MHOrowieHa JKeraikuna Xy

a) xy x 1

o)xy
B) Xy 1
) Xy X

13. Jlornueckast pyHKIUS 3a0aHa Tadbuuiei uctuaaocTH. Haitn s aee KHD

X y f(x:y)
1 1 1
1 0 0
0 1 0
0 0 1

a) (x_y)(xy)x y)
0) (x Y)xy)

B) (xy)( xy)
r) (xy)x y)

14. Jloruueckas ¢pyHKIUS 3aaHa Tabnuiei uctTuHHocTH. Halitu nns nee JJTH®

f(x:y)
1

OO Fr Pk X
OO PFr

0
0
1

a)xXy Xy
6)Xyx y

B) Xy Xy
r) Xy

15. IocTpouTh (PYHKIUIO, TBOMCTBEHHYIO JaHHOM:



r) (a=b)

16. K xakomy u3 knaccoB Ilocta mpuHaanexxut GyHKIus

a) TO

0) T1

B) S

') HA K KaKOMY

17. B HeopueHTHpOBaHHOM Tpade MOCIeN0oBaTeNbHOCTh pedep, B KOTOPOMl JBa COCEIHUX
pebpa UMEIOT O0IyI0 BEPIINHY, HA3bIBACTCS:

a) MPOCTOM LIETIHIO
0) LIeTIbI0

B) LIMKJIMYECKUIA MapuipyT

r) MapuIpyT

18.CBs13HBIN HEOPUESHTHPOBAHHBIN Tpad), HE COAEPIKALIUN IIUKIIOB, IETENb U KPaTHBIX pedep:

a) TIockuii rpad
0) nepeBo

B) JiecC

T') OJIHBIHN rpad

O0wmee pacnpenenenne 021108 TEKYIEro KOHTPOJIS 10 BUAAM y4eOHBIX padoT AJ1sl CTYJACeHTOB

PeliTunr-konTpons 1 Tect 20
PeliTuHT-KOHTpOITH 2 Tect 20
Pelitunr-konTpons 3 Tect 20
[Tocemenne 3aHATHIA CTYACHTOM 10
JlonomHUTEIbHBIC OaLTBI Tect 10
(OonychI)

BrinonHenue ceMecTpoBOro Tect 20
IJIaHa CaMOCTOSTEIbHON

paboTHI

2. IlpomeskyTOUYHASI aTTECTALMS 1O JUCIUIVIMHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy C OlleHKOM.
Ilepeyenn npakTHYeCKHUX 32424 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu

Cronber 1

HAJIMYMH)




1./lBa MHOXECTBa HAa3bIBAIOT..., €CJIM OHH COCTOSIT M3 OJHUX MU TEeX K€ HJIEMEHTOB WJIH
SIBIISTIOTCSI ITYCTHIMA MHOXKECTBaMHU.

2. 3HaueHne (QYHKIMH MOXHO 33JaTh C IMMOMOMIBIO . . . , KOTOpas MOKa3bIBaeT, YEMYy paBHA
(GyHKIIMS Ha BCEX BO3MOKHBIX KOMOMHAIUSX 3HAYCHUH €€ TIepEMCHHBIX.

3. @ynkmus f(x_(1,...,x_n) ) npuHamiexut kinaccy T1, ecnn ...

4. Oneparyisi IPUITUCHIBAHUS K TIPEAUKATY KBAHTOPA HA3bIBACTCA . . .

5. 3amaud, B KOTOPBIX HEOOXOJUMO TIOJICYMTATh, CKOJBKUMH CIOCOOaMH MOYKHO
OCYIIIECTBUTh TO WJIH MHOE TPEeOOBaHHE, BBHIIIOJHUTH KAaKOE-THOO yCIOBHE, C/eNaTh TOT WJIA HHOU
BBIOOp, HA3BIBAIOTCA . . . Cronbern 2

A. KomOuHaTopHbIE;

b. £(0,...,0)=0;
B.HapemmBanuemM KBaHTOPA;
r.f(1,...,1)=1;

M. IlpuniuceiBaHMEM KBAaHTOPA;
E. PeduexcuBHbie;

K. TaGnuipl ICTUHHOCTH;

3. PaBHBIMU;

N.DopMynbl HCTUHHOCTH;

K. OnunakoBbIMH.

WHcTpykuus 1o BblMosHEHHIO 3amaHuil Ne 2 -23: BpiOepure OYKBY, COOTBETCTBYIOLIYIO
NPaBUIHLHOMY BapUaHTY OTBETA, U 3aIUIIUTE €€ B OJIaHK OTBETOB.

2. BeiOpats mHOkecTBO C, ecn A={1;2;3}; B={2;3;4;}; C={2;3}

a)B\A
0)A\B B)ANB
r)AuB

3. Haiitu: |JAUB|ecin |A|=16/B|=8|ANBJ=5

a)l4
0)22
B)19
18

4. A={1;2} B={2;3}, Haiitu: AxB

a) {(2,1);(2:2);(3:1);(3;2)}
0) {(1;2);(1;1)5(2:1)5(2:2)}

1) {(2;3):(2;2)5(3;2):(3:3)}
B) {(1;2);(1:3):(2;2):(2;3)}

5. BeiOpats Gpopmyny juist Beraucienuss C_nm

a) n!/(n-m)Im!
0) N"m

B) n!/(n-m)!
r)n!



Xy

6. Beruucimute: (C 5°2)

2)924
6)7
B)792
15

7. Haiitn cymmy OuHapHbIX K03 duimentoB pasnoxenus [ (a + B))] "9
a) 256
0) 512

B) 64
r) 128

8.CKOJIbKO aHarpaMM MOYHO COCTaBHTb M3 CJIOBa ‘“kapa’”

a) 6

0) 360
B) 60
r) 12

9.BBI6paTB OoIrepanurro anre6pbl JIOTUKH, 3a1aBaACMYyHO Ta6J'II/II_ICI\/‘I HNCTUHHOCTH

a b C
1 1 1
1 0 0
0 1 0
0 0 0
a)c=ab
0)c=ab
B)c=ab
ryc=ab

10. BeiOpathb npaBuiio UCKIIOYEHHS SKBUBAJICHLIUHU a b

a)ab ab
0)a b ab
B)a b
r) ab

11. BeOpath JOTHYECKYIO OMEpaInio, KOTopasi BEIpaKeHa depe3 MHOTOWIeH JKerankuHa: Xy

a) Xy



6)x y

B) Xy

r) x

12.IIpencrasuth B BUAEe MHOrowieHa JKerankuna (xV'Y)

a)xy x1

0)x y
B) Xy 1
) Xy X

13. Jloruueckast ¢pyHKIUs 3a0aHa Tadbnuiei uctuaaocTr. Haiiti s aee KH®

X y f(x:y)
1 1 1
1 0 0
0 1 0
0 0 1

)(x y(xy)Xx y)
6)(x y)(xy)

B)(x y)( Xy)
D xy)(x y)

14. Jlornueckas pyHKUuMs 3a1aHa Tabnuueil nctuauoctu. Haiitu juist nee JIH®

f(x:y)
1

OOk k- X
OO PFr

1
0
0

a)Xy Xy
6)Xyx y
B) Xy Xy
r) Xy

15. TlocTpouTh GYHKIUIO, IBONCTBEHHYIO TAHHOM:

a) a;
0) ;
B) ;
r) (a=h).

16. K xakoMy u3 kiaccoB [locta mpuHanexuT QyHKITUS

a) PO;
0) P1;



B)S;
T') HA K KaKOMY.

17. MapupyTrom, B KOTOPOM Kax10€ peOdpo BcTpeyaeTcsi He 00JIee 0JJHOTO pa3a, Ha3bIBACTCS:

a) MPOCTOM 1IETIbIO;

0) 1emnbio;

B) LUKJIMYECKUNA MapIIpYyT;
T') MapuIpyT.

18.HecBsA3HBIIT HEOPUEHTHPOBAHHBIA Tpad, HE COJEpKAIIUM IMKIOB, METENb W KPaTHBIX
pebep:

a) TUIOCKUM rpad;

0) nepeBo;

B) JIeC;

T') TIOJIHBIH rpad.
19. Haiitu rpad, COOTBETCTBYIOIIUI MAaTPUIIE CMEKHOCTH

A B C

A 1 0 1
B 0 0 1
C 1 1 0

20.

Haiitu 3amanue nanHOro rpada MaTpHilei CMeXHOCTH (TiepBast BEpIlIMHa i; BTOpas —j ).

a)

i 3 4 5 6
3 0o o0 0 1
4 0 0 0 1
5 0 0 0 0
6 1 1 0 0
0)

i 3 4 5 6
3 0 0 0 0
4 1 0 0 0
5 1 1 0 0
6 1 1 1 0

=]
~



i 3 4 5 6
3 0 1 1 1
4 0 0 1 1
5 0 0 0 1
6 0 0 0 0
r)

ij 3 4 5 6
3 0 0 0 0
4 0 0 0 0
5 0 0 0 0
6 1 0 0 0

21.Kakue u3 nanHbIxX rpadoB SBISIFOTCS SUIEPOBBIMH rpadamu:

a)l;4;
0)1;2;
B) 3:4;
r)3.

22. Metop nepedopa, uCHEPIBIBAIOIINN BCE BO3MOKHOCTH:

a) HEIoJIHAsl UHAYKIINS;

0) MHAYKIHS;

B) MIPUHIIUIT MATEMAaTHYECKON HHTYKITHH;

T') MOJIHAS UHIYKIIHSL.

23. CKOJIBKO TTOJIMHOXECTB UMEET MHOKECTBO, COJIEprKaIliee 8 2JIEMEHTOB?
a) 256;

0) 128;

B) 64;
r)512.

biok b
1. TTocTpouTh TabIMIly MCTHHHOCTH: (X—Y) S(X [y )

2. [Toctpouts nmonuHoM XKerankuna ais ynkun f(x,y,z)=(10101001)

Vca0Bus BEIIOITHCHUS 3aaHus:

PacxonHble MaTepuaiibl:
- 0mank otBeta (I[Ipunoxenue 1)



O6opynoBanue:
- pyika

OTaJIOH BBIIIOJTHEHUS 3aJaHusg

Howmep rpymmsl J21101

Qamunus, uMs Cunopos Ilerp MBanoBuu
V4. quctumiinHa JluckpeTHast MaTeMaTHKa
Bapuant Ne 1 Hara  27.06.2016 .

Nezananust  Bapuant oTBeta No zananus  Bapuant oTBeta
biok A

1 B,J,LK, A1 14 A
2 r 15 b

3 A 16 r

4 A 17 r

5 r 18 b

6 A 19 B

7 B 20 A

8 A 21 B

9 r 22 B

10 b 23 B

11 r

12 B

13 r

biox b

24

25

CymmMma Gamos: 27



OTaJIOH BBIIOJTHEHUS 3alaHusg

Howmep rpymnmsi J2I101
Qamunus, uMs Cupnopos Ilerp MBanoBuu
V4. qucuuminza JuckpeTHas MaTemMaTHKa

Bapuant Ne 2 Hara 27.06.2016r.

Ne zamanmss  Bapwuant oTBera Ne zamannsa  Bapuant oTBera
biox A

1 3 KI'BA 14 b
2 B 15 B

3 B 16 b

4 B 17 b

5 A 18 B

6 I 19 A

7 b 20 B

8 I 21 I

9 B 22 b

10 b 23 A

11 b

12 A

13 b

biox b

24

25

Cymma 6amnos:27



Kputepuu onieHku copMrUpoBaHHOCTH
3HAHUM:
OCHOBHBIE MMOHATHUS U MIPUEMbI JUCKPETHON MaTeMaTHKU;
JIOTUYECKHE onepanuu, GopMyJIIbl JOTUKH, 3aKOHBI aIreOphl IOTHKH,
OCHOBHBIE KJIacChl (DYHKIIMIA, TOJTHOTa MHOKECTBa, TeopeMa [locra;
OCHOBHBIC TIOHATUSI TEOPUUM MHOXKECTB, TEOPETUKO-MHOKECTBEHHBI OIEPAIMH HX
CBSI3b C JIOTHYECKUMHU ONEPallUsIMU;
JIOTUKA TIPEUKATOB, OWHAPHBIC OTHOIICHWS UM WX BHJBI; D3JIEMEHTHl TEOPUHU
O0TOOpaXeHH U anreGpbl MOJACTAHOBOK;
METOJI MAaTEMATHYECKON WHAYKIIUH, aNTOPHUTMHUYECKOE TEPEUYHCICHUE OCHOBHBIX
KOMOWHATOPHBIX 00BEKTOB;
OCHOBHBIC MTOHATHUS TeOpHH IrpadoB, XapaKTEPUCTUKH U BUJBI TPadoB;
3JIEMEHTBI TEOPUU aBTOMATOB.

OneHka TecTUpOBaHUS

Kaxxaplii ipaBWIIbHEIN OTBET ONoka A oreHuBaercs | OGayom, HempaBwIbHBIH — O
6ayutoB (Bcero 23 Gamia)

Kaxxaplii mpaBuibHBIA OoTBET ONoka b oreHuBaercs 2 Oamtamu, HenpaBwibHBIN — 0
OayutoB (Bcero 4 6aIOB)

MaxkcumanbHbli 0ans paboTsl IO TECTy cocTaBiseT 27 6ajioB

3.2. [IpakTuyeckoe 3ajaHue s OLEHKH c(HhOPMHUPOBAHHOCTH
YMEHUU:
dopMynmHupoBaTh 3aadd  JIOTHYECKOTO XapakTepa M TPUMEHSTh  CPEICTBa
MaTeMaTHYECKOM JOrMKH Ui UX PELICHHUS;
MMPUMCHATH 3aKOHBI anre6p1;1 JIOTUKH,
OTIpeNIeNATh TUIIbI Ipad)oB U JaBaTh UX XapaKTEPUCTUKH;
CTPOUTH NPOCTEMIINE ABTOMATBHI.

3ananue 2

1 BapuaHT

Brmagumup, Poman, Anapeir m Cepreid 3aHsuIi Ha MaT€MaTHYECKOW OJIMMIIMAJIE YETBIPE
nepBbIx Mecta. Ha Bonpoc o pacnpezeneHny MecT ObITH MOTy4eHb! cieaytonie oTBeThl: 1) Poman —
nepsbiii, Cepreii — BTOpoil; 2) Poman — BTopoi, Bmagumup — Tpertuit; 3) AHupeil — BTOpPOH,
Brnagumup — yerBepThlid. B Kax10M U3 OTBETOB TOJIBKO OJHO YTBEPXKACHHE UCTUHHO. ONpenenuTs,
KaK pacIpeIeniInCh MeCTa.

2 BapuaHT

C nomorsio (opMyIT JOTHKHU BBICKA3bIBAHUN JTOKKUTE CIIPABEIMBOCTD TOXKAECTBA

((@lb)V (" aeb))-((c-d) | (cod)=(( amdDA( d—b))—>—((c—a)/(c—b))

Y cnoBus BBITTOJHEHUS 3aJaHUsA:



Pacxonnslie MaTepuabl
JIUCT 3a/laHus.
O6opynoBanue

pyuKa

DTanoHbI BHIIIOJIHEHUS 3aJaHUM
1 BapuaHT

O0603HaYUM MPOCTHIC BhICKa3bIBaHUS Yepe3 X Y, rae X — nepBas OyKkBa MMEHU YYacTHHKA, a
y — HOMep 3aHsATOro Mecta. Toraa BeIcKa3pIBaHUs PeOAT MOXKHO 3allucaTh ciaeayromuM odpa3om: 1)
P_1VC 2;2)P_2ViB 3;3)A 2v B_4.

Tak kak Bce NU3BIOHKIUU UCTUHHBI, TO HCTUHHOM OyAeT U KOHBIOHKIUS 3TUX JTU3bIOHKIIHH,
t.e. I=(P_1v C_2)(P_2v B_3)(A_2v B 4).

Packpoewm ckobku: (P 1P (2)vC 2P _2vP_1B 3vC 2B_3)(A_2v B_4).

T.x. P_1 P_2=0(Poman He mMor ogHOBpeMeHHO 3aHsATh 1aBa mecta), a C 2 P 2=0 (Poman u
Cepreii He MorH ObITH 002 HA BTOPOM MECTE), TO

(P.1B3vC2B3))A2vB4)=P 1B 3A 2vC 2B 3A 2vP 1B 3B 4vC 2B 3
B 4=P 1B 3A 2v0Ov0=P 1B 3 A 2=1, t.e. Poman — nepBslii, AHapeit - BTOpoii, Bragumup —
tpetuil. Toraa Cepreil — ueTBepTHIil.

2 BapuaHT

a) [IpeoOpazyeM JICBYIO YaCTh BBIPAKCHHUS
@bV (aob)-((cd)lcod)==((alb)V (acb)—((c-d)(cd) . )=
= ((@lb)V(a=b) NV ((c-d)V(c—d)) )= =((alb)V( ac=b)A((c-d)V (c—~d))==(( (aVh))V( a
bVa b)A(( (c—d))V(cdV cd))==( abV a
bVa b)A(c dVcdVe d)=( aVa b)A(cV cd)=( aV b)A(cV d)

0) IIpeoGpa3zyem MpaByro 4acTh BBIPAKEHUS

(Cand)ACd—b)—((c—a)(c—b)=( ((a—d)A(d—b) WV (C(eoan)
(c—b)=(((Ca—d) W ((Cd=b) DV (((c=a) Jv ((c—b) )=(((avd) Jv ((dv ) )V ( (v a)
)V (( evb)))=( adv db)v(c avc b)= d( av b)vc( av b)=( av b)A(cv d).

B) MOJYYHIIH TOXJIECTBO

(av b)A(cv d)=( av b)A(cv d).



IIEPEMEHHBIE.

MeTtoauyeckue MaTepuabl, XapaKTepU3yOIIUX NPoLeIypbl OLleHNBAHUS

Oyaknun anreOpsl Jorukd. PaBeHcTBO (yHkiui. CylnecTBeHHbIE W (UKTUBHBIC

CBolicTBa JJOTNYCCKUX onepaunﬁ: KOMMYTATUBHOCTD, I[I/ICTpI/I6YTI/IBHOCTB,

acconuatuBHOCTL. IIpaBuna Jle Moprana.

(GyHKIMIA.

Tabmu1Iel HICTUHHOCTH.

Jlemma o 4ncIie 0B U €€ 10Ka3aTeIbCTBO.

TeopeMa 0 coBepIIICHHON JU3BIOHKTUBHONW HOPMaJIbHOU (hopme.

Teopema o coBepiICHHOI KOHBIOHKTHBHON HOPMaJIbHOM (popme.

[TonHbIE CUCTEMBL.

Teopema XKerankuna. [Tonuaomsl XKerankuna.

3aMKHYTBIE KJIACCHI.

Knaccst TO, T1, L 1 ux 3aMKHYTOCTb.

JIBoiicTBeHHbIE U caMoOJBOMCTBeHHble (yHkumu. Kiacc caMoaBOWCTBEHHBIX

MonoTtoHHOCTh (hyHKIMHA. Kitacc MOHOTOHHBIX (YHKIUI.

Teopema Ilocra.

bazuc anre6psl noruku. [Ipumepsi.

Teopema 0 MakcuManbHOM uucie QYHKIMM B 0a3zuce aireOpbl JOTHKH.
[Tpenmonnbie ki1accel. Teopema 0 NpenoaHbIX KIaccax.

I'padsl. [TceBgorpadsr. Mynbrurpadsl. OpueHTHPOBaHHOCTH TPadoB.
MaTtpuibl CMEXHOCTH

MaTtpu1iibl HHIIUJIEHTHOCTH

N3omopdusm rpagdos.

ITytu. Llenu. Iukmnsr.

Casi3HOCTB IpadoB.

Jepesbs. CBolicTBa J€pEBHEB.

Teopema 0 pa3IMYHBIX ONPENEICHUSIX AEPEBa.

KopHeBble nepeBbsi.

Teopema IlonTpsiruna-KypaToBckoro

Jloka3aTh, uTOo ecnu B cBsi3HOM IiaHapHoMm rpadge G = (V,E) c p BepmmHamu u q

péOpamu, OTIIMYHOM OT JIepeBa, HET IUKJIOB JAauHbI MeHbIe k (k > 3), To q < k/(k-2)(p-2)

[TonsiTre oprpada v CBA3aHHBIX C HUM OIPEAETICHHI.

[TorycymmaTop. CioKHOCTB IIOJTyCcyMMaTopa.

Cymmarop. CI0KHOCTb CyMMaTopa.

Cxema u3 (yHKIIMOHAJIBHBIX 2JIEMEHTOB B CTaHAapTHOM Oazuce.
Boruurartens. CoKHOCTh BBIYUTATEIS.

BepxHsis oLieHKa CI0KHOCTH CyMMaropa

YMHOXUTENB NOPSAIKA N

Merton Kapairyost

HemmdpaTop

CrnoxHocTb nemmudparopa

MynbTHILIEKCOD

BepxHsis oLieHKa CI0XKHOCTH MYJIbTHILUIEKCOPA

Merton Illennona

Teopema 0 MUHMMAaJIBHOM CII0KHOCTH YHUBEPCAIBHOIO MHOTOIIOJIIOCHUKA
[Tonycymmarop. CaoXKHOCTh ITOTycyMMaTopa.

IIpeanonueie knaccsl. TeopeMa 0 IPearonHbIX KiIaccax.

[udparop

BepxHsis oLieHKa CIIOKHOCTH MIH(paTopa

Jlokaxkute, 4YTO CyLIECTBYeT MM(paTop TMOpsAKa N, CO CIOKHOCTBIO HE

npeBocxoseit n-2n-1



AJNTOPUTM «ITOHMCKA B TITyOHHY»
['eomerpuueckast peanuzaius rpados.
dopmyia Ditnepa s IaHAPHBIX TPpadoB.
I'omeomopdusm rpados.

Teopema o packpacke rpad)oB B IITh IIBETOB.
Teopema MapkoBa 0 B3aMHO# 0IHO3HAYHOCTH aJI(aBUTHOTO KOIMPOBAHUS

AJITOPUTM pacrio3HaBaHMS B3aUMHOW OJIHO3HAYHOCTH KOJIUPOBAHUS
HepasencrBo Makmuiuiana.
[TocTpoeHre onTUMaIBHBIX JBOMYHBIX KOJ0B. Meron Xaddhmana
Kompl ¢ ucnipaBiennem r ommbok. Kog Xemvunra.
CucreMa KaHOHMYECKUX YPaBHEHMI aBTOMATa

[IpencraBieHne aBTOMAaTOB cXxeMaMU W3 (DYHKIIMOHAIBHBIX 3JIEMEHTOB M JJIEMEHTOB

3aJICPIKKHU.

CxeMbl (JIrOpUTMBI) CyMMAaTOpa, BBIYUTATENS!, YMHOKUTEISA

MaxkcumanbHasi cymma 0asuioB, Habupaemasi CTyIeHTOM 1o aucuuiiinHe pasHa 100.

Onenka | OueHka mo mkane O6ocHoBaHue Yposens
B chopmuposannocmu
Oanax KomnemeHnuyuil
bonee | «OtamuHO» Coneprxanue Kypca OCBOCHO Buicokuit yposens
80 MOJIHOCTBIO, 03 TPOOEIIoB,

HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU

paboThI C OCBOEHHBIM MaTEPHUAIIOM

chopMHUpOBaHEI, BCE

PeIyCMOTPEHHBIEC TIPOTPAMMOA

o0OydeHus yueOHbIe 3aJaHus

BBIMOJIHEHBI, KAYECTBO UX BBIMOJHEHUS

OIIEHEHO YHCIIOM 0aJIIoB, OJIM3KUM K

MaKCHMAaJIbHOMY
66-80 | «Xoporo» ConepxaHue Kypca OCBOCHO Ilpoosunymotii

MOJHOCTBIO, O3 MPo0esIoB, HEKOTOPLIE | yposens

NPaKTUYECKHE HAaBBIKH PAOOTHI C
OCBOCHHBIM MaTepUaJIOM
c(hopMHUPOBaHBI HEJOCTATOYHO, BCE
IPeIyCMOTPEHHBIE IPOTrPAMMOA
o0y4deHus yueOHbIe 3aJaHus
BBINOJIHEHBI, KAYECTBO BBIIOJHEHHS HU
OJTHOTO W3 HUX HE OIICHEHO
MUHHMAaJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPbIC BUIBI 33/IaHUI BBITIOTHEHBI
C oIMOKamMu




50-65 | «Y10oBIETBOPUTEIHLHOY» CogaeprxaHue Kypca OCBOEHO Ilopozoeuwlit yposens
YaCTU4HO, HO HpOGCHBI HC HOCAT
CYIIECTBEHHOT'O XapakTepa,
HCO6XOI[I/IMBIC IMPAKTUICCKUEC HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX
porpamMMoii 00ydeHus: ydeOHbIX
3aJJaHUI BBIITOJIHEHO, HEKOTOPBIC U3
BBITTOJTHEHHBIX 3aJaHUM, BO3MOXKHO,
COJIepXKaT OIMMMUOKH

Menee | «HeynosnersopurensHo» | Coaep:kaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00X0/IMMbIe PAKTUUECKUE HABbIKU | cghopmuposansl
paboThl HE CPOPMUPOBAHBI,
BBINOJIHEHHbIE YU€OHbIC 3a/1aHUS
coJiepxKaT rpyoObie OmnOKU

3. 3agaHus B TecTOBOM (popMe 1O TUCHUILINHE

IIpumepsl 3anaHmii:

|. MHOecTBa 1 0TOOpa)keHus

1. OcHOBHbIE OHATHUS TEOPUH MHOXECTB: MHOKECTBO, 3JIEMEHT, NOJMHOkKeCTBO. OCHOBHbBIE
orepanuu

Ha/l MHOXKECTBaMHU.

2. bunapHble ¥ n-apHble OTHOIIeHMs. OrmnpeneneHuss U npumepbl. OCHOBHBIE CBOMICTBA
OTHOLLICHHUH.

OTHoleHne 3KBUBaIEHTHOCTH. OTHOIIEHUE MOPSAKA.

3. [lonsitue orobpaxenus. O6pa3 u mpoodpas rnemenTa. HbeKius, CIOpheKIUs U OUESKITUS.
Kommno3zuius otobpaxenunit. O6patHoe otoOpaxenue. Kpurepuit o0paTuMoCTH.

4. Yucno >7IeMEHTOB JIEKapTOBa MPOU3BEACHUS JIBYX U HECKOJIBKHX MHOXeCTB. KommuecTBo
HOJIMHOXECTB JAHHOTO MHOYKECTBA.

5. Yucno oToOpakeHHMH M3 OJHOrO MHOXecTBa B Jpyroe. Yucno wunbekiuil. Ywucno
NEPEeCTaHOBOK JJAHHOT'O MHOKECTBa. Pa3MelieHus 1 pa3MeneHust ¢ TOBTOPEHUSMHU.

6. Cuérnple MHOXecTBa. Onpenenenve U npumepbl. CYUETHOCTh JEKapTOBAa NMPOU3BEICHUS
CYETHBIX

MHOKECTB.

7. Teopema 0 O€CKOHEYHOM IOAMHOXKECTBE CUETHOrO MHOKecTBa. IloHsATHe He Oosee uem
CYETHOIO

MHOYECTBA M UX OCHOBHBIE CBOWCTBA.

8. C4ETHOCTH MHOKECTBA PAIMOHAJIBHBIX YUCE.

9. Teopema 06 0ObeTUHEHUH HE OOJIee YeM CUETHBIX MHOKECTB.

10. IIpumep Hecu€THOrOo MHOXeECTBA. CyImIECTBOBAHNE TPAHCLEHACHTHBIX YMCEIL.

11. TloHsATHE MOIIHOCTH MHOXECTBA. TeopemMa O CUYETHOM MOJMHOXKECTBE OECKOHEYHOIO
MHOECTBA.

12. ®opmynnpoBka akcHMoMbl BeIOOpa. [IpuMepsl Teopem, KOTOpble HEBO3MOXKHO JI0Ka3aTh
0€3 HCIOTb30BaHMS ATON aKCHOMBI.

13. CnenctBus 00 OOBEOIUHEHWH M PA3HOCTH OECKOHEYHOTO MHOXKECTBA M CUETHOTO
MHOXecTBa. [I[puMepbl MHOYKECTB MOIITHOCTH KOHTHHYYMa.

14.  CpaBHenue  momHocred.  Omnpenenenune, Teopema  KanTopa-bepHiureiina
(bopmynupoBKa), KOHTHHyyM-THIoTe3a. Teopema KaHTOpa 0 MOIIHOCTH MHOXECTBA BCEX
MIOJIMHOECTB.

II. OcHOBBI MaTeMaTHUECKON JTOTHKH

15. bynessl ¢pynkuu. Onpenenenue, 3agaHue TaOIULEH UCTUHHOCTH, KOJHMYECTBO OYyJIEBBIX
byHKIMMA

oT n nepeMeHHbIX. [Ipumeps! OyneBbIX (GyHKIMIA 0T 1 U 2 IepeMEHHBIX.




16. @opmynbl HCUUCIEHUS  BbICKa3biBaHMW. CBs3b ¢ OyneBbIMH  (DYHKIHSIMH.
OKBUBAJIEHTHOCTH (POPMYJI, MPUMEPHI. TaBTOJIOTUH, BBIOIHUMBIE (POPMYIIBI U IPOTUBOPEUUSI.

17. KoOHBIOHKTHBHBIE M IU3BIOHKTHBHbIE HOpManbHble ¢Gopmel. CKH® u C/IHO.
CyliecTBOBaHUE U

€IMHCTBEHHOCTh mpenacTaBieHus OyneBoit ¢ynknuu B Buge CKH® u CHAH®. Ilomnble
CUCTEMBI OYJIEBBIX

GyHKIHH.

18. Anroputm mnpuBeacHuss OyneBoit ¢yHkumn k CKH® u CAH® »>KkBHBaNCeHTHBIMH
3aMEHaAMHU.

19. AxcuoMbl M TpaBWiIa BbIBOJAA B HMCUMCIEHMM BbICKa3piBaHUM. [Ipumep moruueckoro
BBIBOJIA.

20. S3pIk wuWcuucieHHs TpenukatoB. Tepmbl U (DOPMYNIBl HMCUUCICHUS MPEIUKATOB.
CB0OOIHBIC U CBSI3aHHBIE BXOXK/ICHUS TEPEMEHHBIX.

21. Unrepnperanust Gopmyn ucuucieHus npeaukartoB. OOIIe3HAYNMbIE U BBINOJIHUMBIE
(bopMyIIBL.

1. OnemenrapHas KoMOMHATOpPUKA

22. Yucno coyeTanuii U3 n 31eMeHToB 110 k. Dopmyiia 11 9uciia COueTaH .

23. Yucno coyeTaHuii ¢ TOBTOPEHUSIMH U3 n 37IeMeHTOB 1o k. @opmyra 715 yncia coueTanuit
C TIOBTOPEHUSIMH.

24. TIlpocreiime CBOHCTBA OWMHOMHMAIBHBIX KO3(PGUIIMEHTOB. AJreOpanueckue W
KOMOWHATOpPHBIE JOKa3aTenbcTBa. TpeyronbHuk [lackans.

25. bunom Hpiorona. Cymma u 3HaKomepeMeHHas cymMMa OMHOMHAIBHBIX K03((HiIMeHToB
(anrebpanueckue 1 KOMOMHATOPHBIE IOKA3aTEIbCTBA).

26. MynbruHomMuanbHble K03 dunueHTsl. Onpenenenne u Gopmyna. OO00IIEHHBIH OUHOM
Herorona.

27. ®opmyna BriIoueHUH-uckmoueHui. IlepepopmynupoBka 3Toil popMynsl B TepMUHAX
CBOMCTB.

28. Cyb6dakropuansl. OnpezeneHue U peKyppeHTHOE COOTHOLIEHHE I CyO(akTOpHasoB.
CBs3b €

OOBIYHBIMH (paKTOpUATaMHU.

29. SBHas popmyna g cydodaxTopuana. Ciaencrsue o OnvkaiieM 1ejaoM Yucie K n!

30. dynkuusa Ditnepa. OnpeneneHue U Gopmyna (JOKa3aTeNnbCTBO C MOMOIIbIO (HOPMYIIbI
BKJTFOYCHUH-UCKITIOUCHU ).

31. ®opmyna i yuciIa CIOPbEKIUI.

Ilonupii IMEPCUCHb TECTOBBIX SaHaHI/Iﬁ C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCIICH B Oanke
BOIPOCOB  Ha  MH(GOPMalMOHHO-00pa30oBaTeIbHOM  IOpTajie  HMHCTUTYTa IO CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=3068&cat=43591%2C103731&recurse=1&sh
owhidden=0&gbshowtext=0&category=43591%2C103731&lastchanged=478682

OLICHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIITOJIHCHHBIX TCCTOBBIX 3a,Z[aHI/II71 n3 ux
obmiero yuca.



