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1. ITACITOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®onn omeHouHbix cpeAcTB (DPOC) — HeoTheMiemas dYacTh pabodeit
nporpaMMbl JUCHUIUIMHBI «MaTeMaTtuueckas JOTUKa M TEOpUs aJrOpUTMOB» U
npeAHa3Ha4YeH [JJii KOHTPOJST U OIEHKH 00pa30oBaTENIbHBIX JOCTHKEHUMN
CTYZICHTOB, OCBOMBIIUX MPOTrpaMMy JUCHUILIUHBI.

1.2. Ieau 1 3agaum (pOHIA OLIEHOYHBIX CPEACTB

LHenp @®OC — yCTaHOBUTH COOTBETCTBHUE YpPOBHS  IOJTOTOBKH
oOyuaromerocsi TpedoBanusasm OI'OC BO OGakanaBpuaT MO HaIpaBICHUIO
noarotoBku 09.03.04 IlporpamMmHass WHXEHEpPUS, YTBEPKACHHBIM MPUKA30M
MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit deneparuu ot 19.09.2017 r.
Ne 920 (c usmeneHusmu U AonoNHEHUsSMHU OT 26 HosiOps 2020 r., 8 deppans
2021 1., 19 nrons 2022 1., 27 pespansa 2023 1.).

1.3. Ilepeyenb KoMmereHUMH, (GOPpMHPYEMBIX B IIpolecce OCBOCHUA
OCHOBHO# 00pa30BaTe/ILHOM MPOrpaMMBbI

[Ipouiecc  ocBOEHMS NUCLUMIUIMHBI  HampaBieH Ha (QopMupoBaHHUe
CJIEIYIOIIMX KOMIETEHIUN U MHAUKATOPOB UX TOCTUKEHUS:

Kox mo ®I'OC BO | HNHaukaTop 10CTHKEHUS
Oo6menpodeccroHaabHas
OIIK-1. CnocobeH NOHUMATh TPUHLIMIIBI OIIK-1.2. YMeer pemiaTh CTaHJapTHBIE
paboThl COBpEMEHHbBIX HH(POPMALIMOHHBIX npodeccuoHaIbHbIE 33/1a4H C IPUMEHEHUEM
TEXHOJIOTMH U UCIIOJIb30BaTh UX JIs €CTECTBEHHOHAYYHBIX U 00IENHKEHEPHBIX
peleHus 3a1a4d npopeccuoHaIbHON 3HAHUH, METOJJOB MAaTEMaTUYECKOTO aHAIN3a U
JeSITEIIbHOCTH. MO/IETTUPOBAHUS

1.4. Dranbl popMupoBaHMsS KOMIIETEHIU M CpPeACTBA OlEHUBAHUSA
YPOBHS X ¢)OPMUPOBAHHOCTH

KoHTpoJibHO-01IeHOYHbIE
IOrtanbl popmMupoBanus komnerenuuii | Komnerennuu | cpeacrna / ¢cnocod oneHMBaHUS

OIIK-1 OueHuBaHue penieHus 3aaay y
Paznen 1 Anredpa Boicka3bIBaHUH JIOCKHU, TMCbMEHHEIC JOMAaIITHHUE
3aJaHusl, YCTHBIA OMPOC

OIIK-1 OuenuBaHue pelieHus 3auad y
Pa3zgen 2 Jloruka npeaukaTon JIOCKH, ITNCbMEHHBIE JOMAaIITHHE
3aJIaHKsl, YCTHEIM OIIpoC

OIIK-1 OuieHUBaHME peIeHU 3a7a4 y
JOCKH, IMCbMCHHBIC JOMAIITHUEC
3aJlaHMsl, YCTHBIM OIIPOC

Pa3nes 3 DiieMeHTHI peJIIlIHOHHOI,
TEeMINOPAJTbHOI U HEYeTKOM JIOTHKH

OIIK-1 OuenuBaHue pelieHus 3a1ad y
JIOCKH, TUCbMEHHBIE JOMAlTHUE
3aJIaHMsl, YCTHBIM OIpoC

Paspnen 4 JIeMEeHTBI TeopuHu
aJITOPUTMOB

I OIIK-1 DK3aMeH
POMEXKYTOYHAs aTTeCTaIus

1.5. Onucanue nokasaresed (OPMHUPOBAHUS KOMIIECTEHIH




Koa xoMnereHuun

IlnanupyeMble pe3yJbTaThl 00yUeHus (0KA3aTeJH)

OIIK-1. CnocoOeH npUMEeHSATh
€CTECTBCHHOHAYYHbBIC U
oOlIeMH)KeHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0 aHaIn3a
U MOJICIIUPOBAHMS,
TEOPETHYECKOTO 1
9KCIIEPUMEHTAILHOTO
UCCJICIOBAHUS B
npohecCuoHaNBbHON NeSTEIbHOCTH.

3HAE€T OCHOBHBIC ITIOHATHS, ITIOJOXKCHHUSA W 3aKOHBI JIOTUKH

BBICKA3bIBaHU, JIOTUKH MPEINKATOB, HEYCTKOH,
PETALIMOHHON M alrOPUTMHUYECKOMN JIOTUKY;
yMeeT JIOKa3bIBaTh MaTeMaTHYCCKHUE TEOPEMBI,

yHnoTpeOsaTh A3bIK KBAHTOPOB M MPEIUKATOB ISl 3alUCH
MAaTEMAaTUYECKUX  YTBEPKAECHUW, CTPOUTHh  MAIIHUHBI
TrrOpUHTra, NIPUMEHITh METOJbl MATEMATHUYECKOW JIOTUKHU
U TEOPHH AJITOPUTMOB I peuieHus MpodeccrHoHAIBHBIX
3aj1ad4;

BJIaJieeT HaBBbIKAMH WCIIOJIb30BaHUS METOJIOB
MaTeMaTU4eCKOn JIOTUKH JUIsL dbopmanuzanuu
pacCyXJ€HHI, HaBbIKAMH AJTOPUTMUYECKOTO OIHCAHUSA

MAaTCMAaTHYCCKHUX 3aJa4.

1.6. Kpurepun oueHUBaHUsI KOMIIETEHUMH Ha Pa3HbIX JTamax HX
(popmupoBaHus
Buj yueOHoii padoThl KosnunuyectBo 6a/1s10B
(01010 300
PaboTa Ha MpaKTUYECKUX 3aHATHUSIX 30 30
KoHTposs caMoCTOSATETBHOM PabOTHI 20 20
DK3aMeH 50 50
Hroro 3a cemecTp: 100 100

HaxkonureanHas cucremMa oneHuBanug mo 100-0aaabHoM mkaJje

Yeroipexoali-
JbHAasl cUCTEeMa
OlleHUBAHUS
IK3aMeHa

100-
oalIbHaA
IIKaJa

bykBenHas mkaJja, coorsercreyromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHHUSA
3agyera

OTiIU4HO

90-100

A — OTJIMYHO — TEOPETHIECKOE COJICPIKaHKe Kypca
0CBOEHO TOJIHOCTBIO, 0€3 MpoOeIoB; HEOOXOIUMBbIC
MPaKTHYCCKUE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepraaoM C(OPMHUPOBAHBI; BCE
[peTyCMOTPEHHBIC TPOTPAMMOI 00yUeHHS
y‘IC6HBIe 3aJaHus BBIIIOJTHCHBI, KAUECCTBO UX
BBITIOJTHEHHSI OLICHEHO YKMCIIOM 0alIOB, OJM3KUM K
MaKCHMMaJIbHOMY

Xopomio

83-89

B — 0ueHb XOPOIIIO — TEOPETUIECKOE COJIEPIKAaHHE
Kypca OCBOCHO IOJTHOCTBIO, 0e3 mpoOeros;
HEOOXOTUMbIE TIPAKTUYECKUE HABBIKU Pa0OTHI C
OCBOEHHBIM MaTEPHAJIOM B OCHOBHOM
C(OPMHPOBAHBI; BCE TIPETYCMOTPEHHBIE
mporpaMMoi 00ydeHws yaeOHbIC 3a1aHus
BBITTOJIHEHBI, KAUYECTBO BBIITOJHEHHS OOJIBITUHCTBA
13 HUX OLIEHCHO YKCIIOM OaJljIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopomo

75-82

C — XOpoII10 — TEOPETUYECKOE COIePIKAHHIE Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIC MPAKTHYECKUE
HABBIKU pa0OTHI C OCBOCHHBIM MAaTEPHAIIOM
c(OpMHPOBaHBI HEJOCTATOYHO; BCE
IPETyCMOTPEHHBIE MPOTrpaMMoi 00ydeHHs

3auteHo




y4eOHBIC 33/IJaHUS BHIMIOJTHEHBI, KAY€CTBO
BBIIIOJIHEHMST HH OJTHOTO M3 HUX HE OLIEHEHO
MUHHUMAJIbHBIM YHCJIOM 0aJlJIOB, HEKOTOPHIE BUIBI
3aJaHMI BBINOJIHEHEI ¢ OITHOKAMU

YnosnerBo-
PHUTEITBHO

63-74

D — y10BIETBOPUTEIIBHO — TEOPETUUECKOE
COJIepKaHNE JUCIUTUTUHBI OCBOCHO YaCTHYHO, HO
npoOesBl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXO0IMMbIC TIPAKTUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pHaJIOM B OCHOBHOM
chopMupOBaHbI; OOJBIIUHCTBO
IPEIyCMOTPEHHBIX MPOrPaMMO 00yUYeHHUs
y4eOHBIX 3aJ[aHUH BBIIIOIHEHO, HEKOTOPHIC

U3 BBINIOJHEHHBIX 33JJaHUH, COIEPIKAT OIINOKU

VY nosnerso-
pUTENBHO

50-62

E — nmocpencTBeHHO — TEOPETUYECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIE MPAKTHUECKHUE HABBIKU PabOThI

He c(hOpMUPOBAHBI, MHOTHE TIPEyCMOTPEHHBIE
porpaMMoii 00ydeHus yueOHbIe 3a/1aHus

HE BBITIOJHEHBI JTH0O0 KaYeCTBO BBHITOIHEHHUS
HEKOTOPBIX M3 HUX OLIEHEHO YMCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJILHOMY

Heynosnerso-
PHUTEIBHO

21-49

FX — Hey/10BIIETBOPUTEIHLHO — TEOPETUIECKOE
CoJiepKaHNe Kypca OCBOCHO YaCTUYHO;
HEOOXOAMMBIE MPAKTUYECKUE HABBIKU PaOOTHI
HEe COPMUPOBAHBI; OOJIBITHHCTBO
IpeTyCMOTPEHHBIX IPOrpaMMOil 00y4YeHus
y4eOHBIX 3aJ[aHU HE BHITIOJIHEHO JINOO0 Ka4eCTBO
UX BBIIIOJHEHHS OLIEHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHUMAIILHOMY; TIPH
JIONIOJTHUTETIBHOM CaMOCTOSTEIEHON paboTe Hax
MaTepHalioM Kypca BO3MOYKHO MOBBIIIICHNE
Ka4eCTBA BBIIIOJTHEHMsI yUeOHBIX 33 aHUH

Heynosnerso-
PHUTENBHO

0-20

F — Hey1oBI1€TBOPUTEIBHO — TEOPETUUECKOE
coJiepKaHue Kypca He OCBOEHO; HEOOXOJUMbIe
IIPAKTUYECKHE HABbIKU PabOThI

He c(hOpMUPOBaHbI; BCE BHIMOIHEHHbIE YUeOHbIE
3a/laHus coJiepKaT rpyOblie OMNOKH,
JIONIOJTHUTENIbHAS CaMOCTOSATENIbHAS paboTa Hajl
MaTepuaIoM Kypca He IPUBEJIET K KaKOMY-TTH00
3HaYMMOMY IOBBIILIEHUIO KaUeCTBA BHIMOJIHEHUS
y4eOHBIX 3aJJaHUI

He 3auteno

2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.0ueHoYHbIE CPeCTBA TEKYLIEro KOHTPOJIs (TUIIOBbIE)
3aiaHus Ui BHINOJIHEHHUS] MMCbMEHHBIX JIOMAITHUX PadoT:
[IpuMepHbIe BapUaHTHI JJIs1 BHITIOTHEHUS MMChbMEHHOTO JIOMAIITHETO

3aganus |
1

1. 3anummre B BUae QopMynbl clenyloniee BbhICKasbiBanue: “Ha BbiOopax OynmyT
MOTMYJISIPHBI TAPTHSI CHHUX M MapTHs OelbIX WU, €CTU He OyJIeT MOMyJsapHa MapTUsl CHHHUX, TO




Oyner momyispHa mapTus 3eieHbix’. OIeHUTe UCTHHHOCTh TAKOrO MPOTHO3a, €CIM Ha CaMOM
nene:
1) bbun nomyssipHBI BCE TPU NApTUH.
2) Hu ogHa u3 3TuX mapTuii He ObLIa OMyJIspHa.
2. CocTaBUTh TaOJIUIy UCTHHHOCTH, CTOJIOIBI KOTOPOH BKIIFOUAIOT: MPOMO3UIIMOHAIILHBIC
MEPEMEHHBIE, TOCBUTKHU 0 OTNeNbHOCTH. (A—B), (—BVvC), (4—>C), (AvBvD), —~B— (CvD)
3. BbInonHUTE 3KBUBAJIEHTHBIE NpeoOpazoBaHus (OpMynbl U YNpocTUTh: (—(AA
(BvC)—((A A B)vQ)).
4. @yHKuuyu anreOpsl BbIcKa3piBaHUi. CIIocOOBI 331aHUST 1 OCHOBHBIE KJIACCHI (DyHKITHA.
2
1. 3anummre B BuIe GopMyIibl ciienyroliee BeickaspiBanue: “Eciu Pedopmarop mobeaut
Ha BBIOOpaxX, TO CHM3STCS LIEHBI W Y BCEX BO3pacTeT 3apIiuiaTa, U e€clid OH He MoOeauT Ha
BBIOOpAX, TO WM HE CHU3SATCS IIEHBI MJIM HE BO3PACTET y Bcex 3apiuiata’. OnpenenuTe, siBiaseTcs
JIM OHO UCTUHHBIM, KOTJIa:
1) Pedopmarop nobenuit, HO IIEHBI HE CHU3HIIUCH, a 3apIliaTta BO3poca.
2) Pepopmarop nmobdenun, 1ieHbl CHU3UIUCH, HO 3apIljiaTa He BO3poca.
3) Pedopmarop He moOeant, HO 1IEHB CHU3HWIINCH, a 3apIulaTa He BO3pOoca.
2. IlpoBeputs, sBIsIETCS U JIorudeckas ¢opmyina taBroiorueit: (A—B) A (—BvC) A
—B—(CVvA).
3. Brmonauts JKBUBAJICHTHBIC npeoOpazoBaHus (bopMyJIbL:
(A—>(B—-C))—>(A—>—-C)—>(A—>—B).
4. CoseplieHHbIE HOpMaibHbIE (OPMBI, TAOIMYHBIA M AHATUTHYECKHA METOABI UX
HaXOXKJACHHUS.
3
1. 3anummre B BUAe (GopMynbl clenyloniee BhICKasbiBaHue: “Ha BbiOOpax OymyT
MOMYJISIPHBI TAPTHSI CHHUX W MapTHsl OelbIX WU, €CITU He OyJIeT MOMyJsapHa MapTUsl CHHHUX, TO
Oyner momyisipHa mapTus 3eleHbIx”’. OneHnTe UCTUHHOCTh TaKoro MPOTHO3a, €CIM Ha CaMOM
nene:
1) Beumn momysipHBI CUHKE U O€JbIe U HE TIOMYJISPHBI 3€JICHBIC.
2) bputr He MOMYJISIPHBI CUHUE U 3€JICHbIE U MTOMYJISPHEI OeTbie.
2. Ilpm  kakux  3HAYEHHSIX  BBICKA3BIBATCNIBHBIX  IEPEMEHHBIX  ¢dopmyna
(AAB)<>(Av(C A B)— A) npurumaet 3Ha4eHHE JTOKD?
3. Ilonstue JIH® u KHO.
4. TlpoBeputb, sBAsiCTCS U UCTUHHON mocwuika:((A—B), (—Bv(C), (4—C), (AvBvD),
—B)— (CvD)
4
1. 3anummre B BUae (GopMyJbl clieqyrolee BbhICKasbiBaHue: “‘OBHaM Ha Onmxaiiinee
BpeMsl PEKOMEH/YETCsl JIeJIoBasi akTUBHOCTh WJIM BHUMAaHUE K CEMEUHBIM JeJiaM U, KPOME TOro,
€CJIM HEe JIeJIoBasi aKTUBHOCTh, TO 3aHATUSA CIOpTOM”. Byner nu moBejeHHEe COOTBETCTBOBATH
TaKoOMy MPOTHO3Y, ecnu: 1) [lenoBast akTUBHOCTh HU3KasA, YICISIOT BHUMAHUE CEMEIHBIM JieliaM
U He oOpamaroTcst K crnopTy. 2) JlenoBasi akTUBHOCTh HM3Kasl, YAENSAIOT BHUMaHHE CEMEHHBIM
JieJiaM ¥ 00paIarTcs K CIOpTY.
2. N3BecTHO, 4yTO UMILTUKAIUSI A — B UCTHHHA, a SKBUBAJICHTHOCTh A <>B moxna. Uto
MO>XHO CKa3aTh O 3HAYECHUW UMILTUKAIU B — 4?7
3. [Ipumenenue anreOpbl BRICKa3bIBAHUN K JJOKA3aTEIbCTBY TEOPEM
4. BoinonHuth SKBHUBAJICHTHBIE npeoOpa3oBaHus bopMyIbL:
(((A>B)>—A)—>—B)—>—-(C)—C().
5
1. 3anumure B BuAe (opMmynbl ciedyrollee BbICKasbiBaHue: “OBHaM Ha Onmxaiiiiee
BpEMsI pEKOMEH/1yeTCsl J1el0Basi aKTUBHOCTh WJIM BHUMAaHUE K CEMEMHBIM JieJaM U, KpoMe TOro,
€CJIM He JeNIoBas aKTUBHOCThb, TO 3aHATUSA CIOPTOM’ . Byner nu moBeieHHe COOTBETCTBOBATH
TaKOMY IIPOTHO3Y, €CIIH:
1) JlenoBas akTUBHOCTh HHU3Kas, HE YICNAIOT BHUMAHUS CEMEWHBIM JelaM U He
oOpararorcs K CopTy.



2) [enoBasi axkTUBHOCTb HHU3Kas, HE YIENSIOT BHHUMAaHHUS CEMEHHBIM JieJaM |
oOpararoTcs K CIopTy.

2. I[JISI TCOPCMBI «CCJIM UYCTBIPCXYI'OJIBHUK  ABJIICTCA MOPAMOYI'OJIbHBIM, TO B
YEeTBIPEXyroJIbHUKE JMAroOHald paBHB» chOpMynIHpyiiTe O0OpaTHYIO, MPOTUBOMIOJIOXKHYIO U
MIPOTUBOMIONIOKHYIO 00paTHOM TeopeMbl. Kakue n3 HUX UCTUHHBI?

3. [lonunom Kerankuna

4. Beimonnurs DKBUBAJICHTHBIE npeodpa3oBaHus bopmybL:
(((A>B)—>(C—>—-A))—>(-B—>-0)).

6

1. JIn3bIOHKTUBHAS U KOHBIOHKTUBHAS HOPMaJIbHBIC ()OPMBI.

2. 3anumute B BHUae (GOpMyIbI cleayrolee BbicKaspiBanue: “Ecnu 3apruiaty BbIIAOT
BOBpPEMsA, TO 3HAYUT, OKHUAAOTCA HIIN BI>I60pI>I WM aKUU IIPOTCCTa HACCJIICHUA, U CCJIIM HC
OKUJIAIOTCS BEIOOPHI M OJTHOBPEMEHHO HET aKIMil MpoTecTa HaceJIeHUs, TO 3apIiaTy HE BBIIAIOT
BOBpeMsI”. OLIEHUTE UCTUHHOCTH 3TOTO BBICKA3bIBAHHUS, €CJIM HA CAMOM JIeJIe:

1) 3apruiaty BbIIAIOT BOBPEMSI, 0XKHAAIOTCS BHIOOPHI, HO HE OKUJAIOTCS aKLMK MPOTECTa
HACEJICHUS.

2) 3apmiaTy BBIIAIOT BOBPEMs, HE 0KHMJIAI0TCS BHIOOPHI, 3aTO OKUIAIOTCS aKIIUU MPOTECTa
HaCEJICHUS.

3. Yrpocrure popmyny (X > Y)A(Y > 2Z) > (X > 2).

4. Ilo ycTaHOBIIEHHOMY CUTHAITy KKl UTPOK 3aMBIKAET WJIM PAa3MbIKAET BBIKIIOYATEINb,
HaXOJISIIUKCS TIOJT CBOMM yIpaBlieHueM. Eciu 00a J1emaroT oOHO U TOXKE, TO BBIMTPHIBACT A, B
npotuBHOM ciydae - B. Iloctpouth cxeMy Tak, 4TOOBI B Ciy4yae BBIMIPBIIIA A 3aKUTallach
JaMI0YKa.

7

1 OnepauI/m Haa BBICKAa3bIBaHUAMM.: OTpUIIAaHUC, KOHBIOHKIIHNA, JU3BIOHKIIHUA,
UMIUTHKAIIHS], SKBUBAJIEHTHOCTb.

2 Yopoctute popmyity (X - Y)A(Y = 72) > (X - 7).

3. BbIACHUTH, KTO M3 YETBEPHIX BUHOBEH Ha OocHOBe MH(popmauuu: «lleTpoB BHHOBEH,
TONBKO €CIM BHHOBEH lIBaHOB. HeBepHo, YTO BHHOBHOCTH CI/IHOpOBa BJI€YET BHUHOBHOCTH
PonnonoBa u uro MIBaHOB BHOBEH, a CHI0POB HET».

4. Noka3zats ToxaectBo: (AvB) A (AvC) A (BvD) A (CvD)=((A A D)v(BA QC)).

8
1 Hate onpenenenue ctpenku [Tupca, mrpuxa [leddepa, cnoxenus mo Mmoaymio 2.
2 Byner b0 POTHBOPEYHBHIM Habop bopmy
(—4 e B),(A—>-C),(—4Av (),(Cv B)?
3 [Tpu KaKuX 3HAYCHUAX BBICKA3bIBATEIIbHBIX TIEPEMEHHBIX dbopmyita

(AN B ) > (A Vv (C A B)— A) npuanmaer 3HaueHHE T0KB?

4. 3anummre B BUAe (HopMyJbl cienyroliee BbiCKasbiBaHue: “Ecam 3apruiaTy BbIIAIOT
BOBpEMsI, TO 3HAUUT, OKUJAIOTCS WM BHIOOPHI WM aKLUMU MPOTECTa HACEJIECHUS, U €CIU He
0’KU/1al0TCS1 BEIOOPHI U OJTHOBPEMEHHO HET aKLUI MpOTeCcTa HACeJIEeHUs, TO 3apIljiaTy He BBIAAIOT
BOBpeMsI”. OLleHUTe UCTUHHOCTD 3TOTO BBICKA3bIBaHUS, €CJIM HA CAMOM JIEJIE:

1) 3apmnaTy BBIZAIOT BOBPEMs, OXHMIAIOTCS BBIOOPBI, OKUAAIOTCS AaKIMM MpOTecTa
HaCeJICHUS.

2) 3apmiary BbIAIOT BOBpPEMs, HO HE OXHJIAIOTCS HU BBIOOpPBI, HM aKIUH MpOTecTa
HaCEeJICHUS.

9

1 Bricka3pIBaHUS U X BUIBI.

2 CrymeHT pemwl B BOCKPECEHbE 3aKOHUYUTH KOHTPOJBHYK II0 MAaTeMaTUKEe U
HOJIFOTOBUTHCS K MPAKTUYECKOMY 3aHITHIO IO HCTOPHUM, a €CIU K HEMY 3aiJIeT COKYpPCHUK,
IPOBEPUTH C HUM 3aJlaud B KOHTPOJBHON 10 MaTeMaTHUKE WM IMOCMOTPETh HOBBIA (puibM. B
KaKoM cllyyae MO>KHO CKa3aTb, YTO pELICHHE CTYIEHTa HE BBINOJHUTCA? B oTBere oTpuuaHus
JOJKHBI COJEPIKATHCS JIMILIb B IIPOCTBIX BHICKA3bIBAHUSAX.



3. Ilpu  KakuX  3HAYEHMSX  BBICKA3bIBATEIBHBIX  HEPEMEHHBLIX  (opmyia
(A—>—-B)<>((Av C)A B — A) npunumaer uctunHOE 3HaYeHUE?

4. NmeeTcs oHa Jamna B JIESCTHUYHOM MPOJETE ABYXATaKHOTO AoMa. [locTpouth cxemy Tak,
YTOObI HAa KaKJIOM ATa)KE CBOUM BBIKJIIOYATEJIEM MOXKHO OBUIO TacCHTh U 3a)KUTaTh JIAMITY
HE3aBUCHMO OT MOJIOKEHUS IPYToro BBHIKIIOYATEIS.
10

1. XKropu U3 5 yenoBeKk MPUHUMAET PEIIeHUs OOJIBIIMHCTBOM I'OJIOCOB, TJIaBa MOJIB3YETCS
npaBoM “BeTo”. IlocTpouTth cxemy, 4TOOBI TOJIOCOBAHKE MPOWCXOAUIIO HAKATHEM KHOIIOK M B
clly4ae MPHUHATHS pEIeHUs 3aropajiach JaMIOUKa.

2. 3anumute B BUAe (GOpMyIIbI clieayromiee BeickasbiBanue: “Eciu Pedopmarop mobenut
Ha BBIOOpaxX, TO CHM3STCS LIEHBI W Y BCEX BO3pacTeT 3apIiuiaTa, U €clid OH He MoOeauT Ha
BbIOOpPAX, TO WIM HE CHU3ATCS LIEHBI UM HE BO3PACTET Yy Beex 3apiuiata’. Onpenenure, aBisercs
JM OHO UCTHHHBIM, koraa: 1) Pedopmarop He mobenui, U 1EHBI HE CHU3WINCH, HO 3apIuiaTa
Bo3pocia.2) Pedopmarop mobenun, HO IEHBl HE CHU3WJINCH, W 3apIulata He Bo3pocna. 3)
Pedopmarop He mobeawt, HO IIEHBI CHU3WIKCH, U 3apIliaTa BO3pOCIa.

3. IToctpouts CJITH®, pasrocunsryto Gopmyne (A —>—B) <> ((Av C)A B — A).

4. TloHnsiTHe OTHOM CUCTEMBI JJoTHYeCKUX cBs3el. Teopema.
11

1. Maiite onpeneneHue GopMyJibl aareOpbl BBICKA3bIBAHHIA.

2. 3anumute B BUIe GopMyIbl cleayromiee BbhickaspiBaHue: “‘HeBepHo, uTo Ha paboTy B
3TO y4peKJIeHUE MPUHUMAIOT TOTAA U TOJIKO TOT/a, KOI/1a Mpoielib co0eceoBaHnE U Oyelb
aTTECTOBAH MOJOKUTENBbHO . OLIEHUTE ero HCTUHHOCTD, €CJIM HA CaMOM Jlelie:

1) Ha paGoty He nmpuHIMaIOT 6€3 codeceoBaHMs U 0€3 MOJOKUTEITLHON aTTeCTalny.

2) Ha paGoty npuHuUMalOT nocje codece1oBaHus, HO 0€3 MOT0KUTEIbHON aTTeCTaI|H.

3 [Toctpouts MIOJINHOM JKerankuna, PaBHOCUJIBHBIN dbopmyiie

(A|=B)|((Av C) A B—> A).

4. SAnsercs mu (—A&—C) cnencrtsuem ¢opmyn (A—B), (C—B), (=BvD), —(DvC).
CocTaBUTh KOHBIOHKIMIO JAHHBIX (OPMYJT M YHOPOCTUTH O BXOXKICHUS IBYX JOIMYECKHX
3HaKOB

12

1. Anroput™m nocrpoenus nosunoma JKerankuna no JJHO.

2. Iloctpouts nonuHoM JKeraakuHa, paBHOCHIBHBIN (opMyIie
((((A—>B)—>—=A)>—-B)—>—-C)—>C).

3. Bcerna nu paBHOCWIBHBI clieAylolue napsl BoipaxkeHuid? [IpoBepbTe paBHOCUIBHOCTS,
BOCIOJIb30BaBUIMCH (POPMYJIaMU JIJIs1 3KBUBAJIEHTHBIX IPEOOPa30BAHUM.

1) KTo ¢ Me4OM K HaM IpUIeT, TOT OT Meya U IOrMOHeT.

2) HeBepHO, 4TO KTO-TO MPHUIET K HAM C MEYOM U HE MMOTUOHET OT Meya.

4. Joxazate ToxkaectBo:(AvBvC) A (BvCvD) A (CvDVA) =((AA B)v(A A D)v(BA D)
vC).



HexkoTopklie BapuaHThI J1s1 BBIIOJIHEHUSI IUCBbMEHHOTO JIOMAIIIHETO 33/IaHus 2
HNanel rpaduku HeueTknx MHOXeCTB A u B. T'eomerpuueckn wu
AHAJIMTUYECKU BBINIOJHUTh ONIEPALIMU HAJl HUMHU.
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IToctpouTsh rpaduku, CpaBHUTH HEYSTKOCTh A U B pasHbIMEU
METPUKAMH.
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IoctponTs rpaduku, CpaBHATE HEYETKOCTHh A 1 B pa3sHbIME
METPUKAMH.
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X
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Haitrn A, B, AUB. ANB. ANB. AUB [MocTpouTs rpaduKH, CPaBHUTH HEYETKOCTh A U B pasHbIME
T ’ ’ ’ METPHKAMI.
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X
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Haitrn E. E AUB. ANB, 1 NB. AU B [octpouTts rpaduku, CpaBHUTH HEYETKOCTh A U B pasHbIMU
METpPUKaMHU.

2.2.0ueHoOYHbIE CPeACTBA IJIsl MPOMEKYTOYHOM aTTecTalu (IK3aMeH)
Bonpochl 1J1s1 NpoBeaeHHUsI IK3aMeHa

1. Ksanrtopel. @OopMyIbl JOTUKHU TPEAUKATOB

2. CoBepuieHHbIE HOpMaJIbHbIE (DOPMBI, TAOJUYHBIM W AHAITUTUYECKHUM
METO/Ibl X HaXOKJICHUS.

3. ®yskuuu anreOpsl BbicKazbiBaHWil. CrocoObl 3alaHMsi U OCHOBHBIE
KJ1acChl (DYHKITUH.

4. Tlonunom JKerankuHa. AJTOPUTMBI MOJYUYEHUS.

5. Jlornueckue onepanuu HaJ NIpeauKaTamMmu.

6. Tesuc Yepua.

7. BpickaseiBanus. Ormnepauuy HajJ — BBICKA3bIBAHUSIMU:  OTPULIAHHE,
KOHBIOHKIMS, AU3BIOHKIUS, UMIUIMKALNS, SKBUBAJIEHTHOCTD.

8. llonsitue mnpenukara. Onepauuu Haja npeaukatamu.  KBaHTOp
BCEOOITHOCTH M KBAHTOP CYIIECTBOBAHHUS.

9. ®opmyibl J0TUKHU TTpeAnKaToB. CBOOOAHBIC U CBSI3aHHBIE IEPEMEHHBIC.
BrlinonHuMbIe, UCTUHHBIE U JIOKHBIE B JAHHOW MHTEpIIPETAIMN (POPMYJIBIL.

10. CpolicTBa OMHAPHBIX HEYETKUX OTHOIICHHM.

11. OcHoBHBIE IpaBuiIa BEIBOJA B HEUETKOM JIOTHKE.



12. TloHsATHS TaBTOJIOTHH, PABHOCUIBLHOCTH, BBIMOIHUMOCTH (POPMYII
anreOpbl BHICKA3bIBAHUH.

13. OcHoBHBIC TUTIBI (YHKIIUHA TPUHAJICKHOCTH B HEYETKOM JIOTHKE

14. JIu3blOHKTHBHAasT M KOHBIOHKTHMBHAs HOpMajbHbIe (POpMBI anreGpbl
JIOTUKH.

15. TloHATHE HEYETKOTO MHOXECTBAa. BHAbl M CBOHCTBA HEYETKHX
MHOECTB.

16. HopmaneHnsblii anroputm Mapkosa.

17. CnocoOsl 3aJaHNs HEYETKUX MHOKECTB

18. AnrebGpanueckue onepanuy HajJ HEYETKUMU MHOXKECTBaAMU

19. PaccrosiHue Mexly HEYETKMMU MHOXECTBAMU, UHIEKChl HEUETKOCTH

20. HeyeTkue OTHOIIEHUS, BUBI U CIIOCOOBI 3a/TaHUN

21. Omnepauuu ¢ HEYETKUMHU OTHOLLICHUSIMU

22. OrieHka TpyA0EMKOCTH alrOpUT™Ma

23. TloHaTHEe HEYETKOTO BbICKa3bIiBaHUsA. OCHOBHBIE JIOTUUECKUE OIEpaIuu
C HEYETKUMU BbICKa3bIBAHUSIMHU

24. Tlpunnun padotsl MamuHb! [Tocta

25. lloHATHE TOTHYECKOTO CAEACTBUsA. Teopema.

26. 3akoHbl 1e MopraHna 1Jisi KBAaHTOPOB C JI0OKa3aTEIbCTBOM.

27. HopmanbHO BbIUHCIUMBIE QYHKINN

28. Hepa3zpemmnmbie aaropuTMUIECKUE TPOOIEMBI.

29. Ipuniun pa®oTsl MauHbl ThIOpHUHTA.

30. BpruncnurenbHas CI0KHOCTb AITOPUTMOB.

[IpakTnueckue 3agayu:

1. [IpoBepbpTe PaBHOCHIBHOCTH CJIEAYIOIINX Map BhICKA3bIBAHUM, 3aIIMCAB UX
¢ momompio (opmyn: 1) He Mormo OBITh, YTOOBI IPECTyNHUK IPOHUK B
MOMEIIEHUE, U TIPU 3TOM €r0 HE 3aMETHJI WM NEPBbIA OXPAHHHK, WIH BTOPOU. 2)
Ecnau npecTynmHUK MPOHUK B MOMEUIEHUE, TO HE BEPHO, UTO €r0 HE 3aMEeTHJ Kak
NIEPBBI OXPAaHHMK, TaK U BTOPOMU.

2. IlpoBepbTe paBHOCHJIBHOCTD CEAYIOIIMX Nap BbICKA3bIBAHUM, 3aMKMCAB UX
¢ nomotbio popmyn: 1) He BepHo, 4TO eciiv HEe peBHYET, TO WJIK HE JIOOUT, UK
ocierieH. 2) He peBHyeT, HO HE BEPHO, UTO JIIOOUT W HE OCJICIUICH. 3aluIInuTe
OTpHUIIAHUS.

3. IlocTpouTh HOPMAJIBHBIM aNropuT™M MapKoBa, KOTOPBIM BBIYUCIISIET
f(x)=2(x+3) Ha MHOXECTBE NV,

0,4 0,2 0,7 1 .01 1 0,2 09
4. Jano A= + + +—, C=—"-+—+—+— u
X Yy Z w X V Z w

0,3 0,5 09
..+.

X b% w
ANB,c) (A\B)UB.

5. IIpoBepbTe paBHOCHIBHOCTD CIEAYIOLINX AP BBHICKA3bIBAHUM, 3aIIMCaB UX
¢ momommpio hopmyi: 1) Ecau He mepeexan MemexoaHy0 JOPOKKY M 3aropescs
MKETHIN, TO HAAO0 OCTAHOBUTHCS. 2) Wnu He BepHO, YTO Mepeexas MEelIeXOHYIO
JOPOKKY H 3aropesics JKEJIThbIM, WIM HE HAA0 OCTAaHABIMBATHCS. 3aIUIINTE
OTPULIAHUSL.

6. [oka3zaTh, 4TO 11 HEYETKHUX MHOYKECTB BBIIIOJIHAKOTCS 3aKOHBI 1€

. Haiitu a) mapbl HEJOMHUHHPYEMBIX HEYETKHX MHOXKECTB, O)



MorpaHna.

7. IIpoBepbTe paBHOCHIBHOCTD CJIEAYIOLINX AP BHICKA3bIBAHUM, 3aIIMCAB UX
¢ momotsto Gpopmyin: 1) He BepHo, OyATO MM HaM TTOBE3ET, UM MBI HE 3aKITIOUNM
KOHTPAKT M HE M30ekuM pazopenus. 2) Ham He moBe3er, HO HE BepHO, OyITO MBI
HE 3aKJII0OUYUM KOHTPAKT U HE U30€KUM Pa30OpEHUs

8. Hano A={ay,ay,ay}, B=1{b.by,b3}, C={c,cy,c3}. Heuerkue
1 0 0,5
otHomeHus oo < Ax C u 3 < C X B mpeacTaBieHbl MaTpulamMu p, =| 0 1 |
I 0 0,5
| 0 0,4
Hp = 0,1 0,1 | |. CocTaBUTh KOMITO3UIIHIO (MAaX— Min)-OTHOIICHUIA O U [3.
I 0,9 0,7

9. [MocTpouts monmmuOM Kerankuna s GopmyIibt
(A—>—B)A(AVvCYAB—>A)ANA.

10. IIpoBeputs, sBIISIETCS JIM UCTUHHOM TTOChUIKA: ((A—B), (-Bv(C), (4-C),
(AvBvD), -B)— (CvD)?

11. Beerna nu paBHOCHJIBHBI CIIeyIOIIUE Taphl BbIpaxeHuiu? IlpoeprTe
PaBHOCHIJIBHOCTh,  BOCIIOJIB30BAaBIIMCH  (OpMyJIaMu  JJI1  SKBUBAJICHTHBIX
npeobpazoBanuii. 1) KTo ¢ MeyoM K HamM HpHUAET, TOT OT M€Ya U IMOTHOHET. 2)
HeBepHo, 4TO KTO-TO MpHJIET K HAM C MEYOM M HE MOTHOHET OT Meua. 3aluIlnuTe
OTpPHIIAHUS.

Bomnpocs! AJ1s1 yCTHOIrO onpoca:

1. Yro sBnseTCsA MpeAMETOM aareOpbl JOTUKU?

2. JlaiiTe onpeaeneHrne OCHOBHBIM OIEpallsIM HaJl BBICKA3bIBAHUSIMU.

3. @®yskuuu anreOpsl BbICKazbiBaHM. CrocoObl 3alaHus ¥ OCHOBHbBIE
KJ1acChl (DYHKITUN

4. CdopmynupyiTe NOHITHE BbICKa3biBaHUsl. Onepaluy HaJ HOIMU
Kakue ¢pyHKIIMM Ha3bIBalOT HOPMAJbHO BEIYUUCITUMBIMU
OnumuTe npuHIUI paboThl MalUHbl ThIOpUHTA
Onummute npuHIun padotel MamuHbl [Tocta
ChopmynupyiiTe HepazpeuIiMble aIrOPUTMHIECKHAE MPOOIEMBI

9. Cdopmymupyiite Te3uc Yepua

10. BeruucnurenbHas CI0KHOCTh aJITOPUTMOB

11. BpemeHHas C10KHOCTh aJITOPUTMOB

12. KBanTopsl. ®opMyIibl JIOTUKHA PEIUKATOB

13. IlonmuuaoMm JKerankuna. HekoTopble anropuT™Mbl HaXOKICHHUS.

14. IloHsiTUST TaBTOJOTHUM, PABHOCUJIBLHOCTU, BBIOJIHUMOCTH (HOpMYyJ
anreOpbl BEICKA3bIBAHUM.

15. MapkoBcKkas oJicTaHOBKa

16. ITonsTHe noruyeckoro cienctsus. Teopema.

17. CoBepiieHHble HOpMasibHbIE (OPMBI, TAOTUYHBIA U AHAIUTUYECKHUM
METOJbI X HAXOKICHUS.

18. Hopmasbhbie (OpMbI JTOTUKH MPEIUKATOB

19. Jlornueckue onepauuu Haj MpeIUuKaTaMU

P



20.
21.

JIN3bIOHKTUBHASI 1 KOHBIOHKTUBHAS HOPMaJIbHBIE (POPMBI.
[lonarue mnpenukara. Omnepanuu Hajg nOpeaukaramu.  KBaHTOp

BCCO6IHHOCTI/I H KBAHTOP CYIICCTBOBAHMA.

22.

®opMyiibl JIOTUKK TTpeaukaToB. CBOOOIHBIE U CBSI3aHHBIE TIEPEMEHHBIE.

BrinonHuMbie, UICTUHHBIC U JIOKHBIE B JAHHOW MHTEpIIpEeTalui (OPMYJIbI.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

OCHOBHBIE TpaBUJIa BBIBOJA B HEUETKOW JIOTHKE.

OcHOBHbIE TUTIBI (PYHKIIUU PUHAIICKHOCTH

ITonsiTe HEeYeTKOro MHOKecTBa. BUIbl M CBOMCTBA HEYETKUX MHOKECTB
HopMmanbabii anroputm Mapkosa

CriocoOnlI 3a/1aHNsI HEYETKUX MHOKECTB

Anrebpandeckue orepaluy HajJl HEUETKUMH MHOYKECTBAMHU

Paccrosinre Mex1y HEUETKMMH MHOKECTBAMU, UHAEKCHl HEUETKOCTH
Heuerkue oTHOLIEHHS, BUABI U CITOCOOBI 3aJaHUI

Onepaiuy ¢ HEYETKUMU OTHOIICHUSMU

OueHka TpyJI0eMKOCTH aJIrOpUTMa

[Tonsitue hopmymsr anreOpsl BrickaszbiBanuii. Knaccudukanus Gopmyi.
[ToHsATHE HEYETKOTO BhICKAa3bIBaHUs. OCHOBHBIE JIOTHUECKUE ONEPALIUU C

HCYCTKHMMHU BbBICKAa3bIBAHUIMU

35.
36.
37.
38.
39.
40.

41

TEOpeM.

[TonsiTue mormueckoro ciencreus. Teopema.

IIpuBenute 3axkoHbI e Moprasa i KBAaHTOPOB € J0KA3aTeIbCTBOM.
Yem CKH® otanuaercs ot KHD?

ToX1€CTBEHHO UCTUHHBIN NIPEIUKAT.

Onepaluy JOrMKY BbICKA3bIBAHUM HAJl IPEIUKATAMMU.

KBaHTOpHBIC Onepanuu Haj NpeaukatamMu. PaBHOCHIIbHBIC (POPMYIIBI.

. [ToHsTHS 0011IE3HAYUMOCTH U BBIIIOJTHUMOCTH.
42.
43.
44.
45.

HopwmanbHas u npeaBapeHHas HopMainbHas popma.

CkoneMoBcKas cTanaapTHas popma.

[IpuBenute npuMepbl NPUMEHEHUS JTOTUKU MIPEUKATOB B MaTEMaTHKE.
Chopmynupyiite mpuMepsl MpsSIMOI, OOpaTHOW M MPOTHUBOTOIOKHOU



