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OJOBPEHA

Ha 3aceganuu LIK

MaTeMaTHYECKHX U €CTECTBEHHOHAYYHbIX
JMCLIMIUTHH

[TpoTokon

oT« 78 » Jtahma 2021 r.

Ne 4

[Ipeng€Aarens

Cy606oTtunHa H.H.

COI'VTACOBAHO

3am. aupekropa no YMP
%Z ["napbiesa H.E.
« W > i 2021 r.

Astop: Kynukos Cepreii Anekcanaposuy — npenogasarenb KPY Kotnacckoro ¢guauana ®I'60Y BO
«'YMP® umenn agmupana C.O. Makaposa»

PaGouas nporpamma  y4eOHOM

JAUCLHIJIMHBI

paspaGorana Ha ocHose {eaepanbHOro

rocyaapcTBeHHOro obpasosaresnbHoro cravaapra (manee — ®I'OC) cpeanero npodeccHoHanbHOrO
obpazoBanus (nanee - CIIO) no cneuuanbHoctH 09.02.07 HudopmauxoHHbIE CHCTEMBI H

nporpamMMHpOBaHHe




COJIEP’KAHME

OBIIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI
YYEBHOM JUCHUATLINHBI

CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILIUHBI

YCJIOBUS PEAJIM3AIIMA YYEBHOU JUCIIATIIIMHBI

KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOM M CHUTINHEI
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEBHOM
JUCIUIIVIMHBI EH.02. « IMCKPETHAA MATEMATHUKA C 2JIEMEHTAMMA
MATEMATHUYECKOM JIOT UKWA»

1.1. Ob6aactb npuMeHeHusi padoyeil MporpaMMbl

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI SIBJISIETCSI YacThIO HPOTPAMMBI IOATOTOBKHU
criennanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBun ¢ ®I'OC CIIO mo crnenuaibHOCTH
09.02.07 HupopManOHHBIE CHCTEMBI U IpOrpaMMHUpPOBaHUE, BXOJAUIEM B COCTaB
yKpynHEHHOM Tpymnsl cnenuaibHocter 09.00.00 MadopmaTika v BEIYMCIUTEIbHAS TEXHUKA.

1.2. Mecto yuyeoHo# gucnuminnbl B cTpykType IIIICC3: yyeOHas AUCHUIUIMHA BXOJUT B K
MaTeMaTUYeCKHi 1 o0mmi ectecTBeHHOHaY4YHBIN Uk (EH.02).

1.3. Heapb u niiaHupyeMblie pe3yJibTAThl 0CBOEHUS N CUMIJIMHBI:

Kon YMeHus 3HaHUSA
OK
OK 01 | - mpUMeHSATh JIOTHYECKHUE OIEpaIiH, | - OCHOBHBIC MPHUHIIMITBI MaTeMaTHYCCKOM
OK 02 | dopmynbl JIOTMKH, 3aKOHBI aIreOphl | IOTUKH, TEOPUU MHOXKECTB U  TEOPHUH
OK 04 | noruku; QITOPUTMOB;
OKO05 | - dbopmynupoBath 3a1a4u | - (hopmyIbl anreOpbl BHICKA3bIBAHUI;
OK 09 | noruveckoro Xapakrepa M | - METOJIbl MHUHHMH3AIMU alTreOpandecKux
OK 10 | mpumeHATH cpencTBa | mpeoOpa3oBaHUIA;
MaTEeMAaTHYECKON JIOTUKH JJIS WX | - OCHOBBI SI3bIKA U aITreOphI MPEANKATOB;
pelieHus - OCHOBHBIE MPUHIUIIBI TEOPUU MHOXKECTB

B cootBerctBun ¢ tpeboBanusimu PI'OC CIIO, mpu ocBoeHuu paboueil MporpamMmMmoit

y4eOHON TUCIUILIMHBI (POPMUPYIOTCS 001IMEe KOMIETEHIINN:

OK 01. Boibupars cnocoObl pemeHHs 3anad Mpo(decCHOHATBHOW JesITeIbHOCTH,
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBiATh MOUCK, aHAJIU3 M UHTEPIpETALNI0 HHPOpPMAIMK, HEOOXOIUMOM
JUTSI BBITIOJIHEHUS 3a71a4 TPO(EeCCHOHATIBHOM e TEIbHOCTH.

OK 04. PaboraTb B KOJUIEKTMBE M KOMaHze, 3((EeKTUBHO B3aUMOJCHCTBOBAaThH C
KOJJIETaMH, PYKOBOJICTBOM, KJIMEHTAMHU.

OK 05. OcymiecTBiATh yCTHYIO UM MUCbMEHHYI0O KOMMYHHKAIMIO Ha TOCYyJapCTBEHHOM
A3BIKE C YYETOM OCOOEHHOCTEH COLMATbHOIO U KYJIBTYPHOTO KOHTEKCTA.

OK 09. Hcnonp3oBaTh HMH(POPMAIIMOHHBIE TEXHOJOTHM B  Mpo(hecCHOHAIbHON
JeSITENIbHOCTH.

OK 10. ITonp3oBarbcs mpodeccuoHaIbHOM TOKYMEHTAlMel Ha ToCyAapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIIMHBI

2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4eOHO padoThl

Bun yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yueOHas Harpy3Ka (Bcero) 48
Oos3aTenbHast ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 48
B TOM YHCIIE:

TEOPETHUUECKUE 3aAHITUS 32
IIPAKTUYECKHE 3aHITHS 16

IIpomexkyTounas arrecrauus B popme 1udPepeHupoBaHHOrO 3a4era




2.2. TemaTuyecKkuii MJIAH U coJiepKaHue YUeOHOMH THCIMTILTHHBI

HaumeHoBaHue Conep:xkanue yueOHOro marepuasa u ¢GopmMbl OpraHu3anumn Oo0bem B OcBauBaemMble YpoBeHb
pa3/iesioB M TeM AeSAITeTbHOCTH 00yYaloUXCs yacax 3J1eMeHThbI OCBOEHMA
KOMIIeTeHIU i
Paszaen 1. OcHOBBI MATEMATHYECKOM JJOTHKH 12
Tema 1.1. Copaepxxanue yueOHOIro MaTepuaJa 4
Auredpa 1. | Tlonstue Bricka3zbiBanusi. OCHOBHbBIE JJOTHYECKUE ONIEPALIT 2 OK 01 2
BbICKA3bIBaHU 2. | ®opmynsl noruku. Tabauia KICTUHHOCTH U METOJMKA €€ MOCTPOSHUS OK 02
3. | 3akonsl toruku. PaBHOCHIIBHBIE TPe0Opa3oBaHuUs OK 04
B TOM 4Mc/Ie NPAKTHYECKUX 3aHATHI 2 OK 05
IIpakTuyeckoe 3ansiTue Nel OK 09
CocraneHnue Ta0IMILl UCTUHHOCTH U IPUMEHEHUE, PEIIEHUE JIOTHYECKUX OK 10
3a/1a4y
Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 8
Bynesbl pynkuuu | 1. | [lonstue Oynesoii pyakmmn. CrnocoOsr 3aganust JJH®, KHD 4 OK 01 2
2. | Onepauus JBOUYHOTO CIOXKEHHUS U €€ cBolicTBa. MHOTOWIEeH OK 02
XKerankuna OK 04
3. | OcnoBublie knaccel Gynkuuii. [Tonmrora Maokectsa. Teopema IMocra OK 05
B TOM 4mc/Ie NPAKTHYECKAX 3AHSITHIA: 4 OK 09
IpakTuyeckoe 3ansiTue Ne2 OK 10
CocraBnenne CKH® u CJIH® o TabnuiiaMm HCTHHHOCTH.
IIpakTuyeckoe 3ansaTue Ne3
[IpencraBinenue OyneBoi (yHKUMHM B BUAe MHoroudieHa JKerainkuHa,
IIPOBEPKA MHOKECTBA OyJIeBbIX PYHKIIMH HA TIOJHOTY
Pa3nes 2. DiieMeHTBI TEOPUH MHOKECTB 10
Tema 2.1. Copepxanue y4eOHOIo MaTepuaJa 10
OcHoBbl Teopun | 1. | OOmue moHATHS Teopuu MHOXecTB. CrocoObl 3amaHus. OCHOBHBIE 6 OK 01 3
MHOKeCTB OIepaliy HaJl MHOXKECTBAMH U MX CBOHCTBA OK 02
2. | MomHOCTh MHOXECTB. [padudeckoe wu300pakeHHE MHOXXECTB Ha OK 04
auarpammax Onnepa-BenHa. JlekapToBO TPON3BENEHNE MHOKECTB. OK 05
3. | OrHOmeHus. BuHAapHBIE OTHONICHUS M UX CBOMCTBA OK 09




HaumenoBanue Conep:xanue yueOHOro MaTepuasia u ¢popMbl OpraHu3aluu Oo0bem B OcBanBaemble YpoBeHb
pa3iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcs yacax 3J1eMEeHThI OCBOEHHS
KOMIIeTeHIU
4. | Teopus oToOpaskeHHit OK 10
5. | Anre0Opa nmoJICTaHOBOK
B ToM umciie NpakTHYeCKUX 3aHSATHIA: 4
IIpakTyeckoe 3ansaTue Ned
BrinonHeHne Te0OpeTHKO-MHOKECTBEHHBIX OMEPALIU.
IIpakTu4yeckoe 3anaTue NeS
Brimonnenue onepanuii HaJ 0TOOPAKEHUSIMU U MIOJCTAHOBKAMHU
Pa3nea 3. Jloruka npeinkaToB 8
Tema 3.1. Coaep:xxanue yue0HOro MaTepHaJia 8
IIpexqukarsl 1. | Ilonstue npenukara. JlIornueckue onepanuu HaJ NpeJuKaTaMu 4 OK 01 3
2. | KBanTopel cymiectBoBaHus W oOmHOCTH. [locTpoeHue oTpuiiaHuid K OK 02
IIpeIuKaTaM, COJIEpKalliM KBaHTOPHBIE ONlepalluu OK 04
B ToM 4mc/Ie NPAKTHYECKHX 3aHATHI: 4 OK 05
IMpakTuyeckoe 3ansaTHe Ne6 OK 09
dopmanuzanus TpeanoXeHU ¢ MTOMOIIbIO JOTUKH MPEIUKATOB. OK 10
IpakTuyeckoe 3anaTue Ne/
[TocTpoeHue oTpHuLIaHUil K ITpeTuKaTam
Pa3nen 4. DaemenTsl Teopuu rpagos 8
Tema 4.1. Conep:xanue yueOHOTro MaTepuaJia 8
OcnoBbl Teopun | 1. | OCHOBHBIE OHATHUS TEOPUH IpadoB. 6 OK 01 3
rpagos Bunbel rpadoB: opreHTHPOBaHHbBIE U HEOPUEHTUPOBAHHBIE I'padbl OK 02
2. | CriocoOb1 3amanus rpadoB. MaTpuIlbl CMEKHOCTH W WHITHICHITUHN TS OK 04
rpada OK 05
3. | DinepoBHl M TaMUIIBTOHOBHI Tpadbl. JlepeBbs OK 09
B TOM 4MciIe MPAKTHYECKHX 3aHSATHIA: 2 OK 10

IMpakTnyeckoe 3ansaTHe Ne8
[TocTpoenue rpadoB, 3aUCh TAOIUL CMEKHOCTH M MHIIUIEHTHOCTH.
IIpakTnyeckoe 3ansaTHe N9




HaumenoBanue Conep:xanue yueOHOro MaTepuasia u ¢popMbl OpraHu3aluu Oo0bem B OcBanBaemble YpoBeHb
pa3iesioB U TeM AeATeJIbHOCTH 00y4aroIuXcs yacax 3J1eMEeHThI OCBOEHHS
KOMIIeTeHIU
[TocTpoenne DiinepoBhIX U raMIJIBTOHOBBIX I'padoB
Pa3jen 5. DjieMeHTHI TEOPHH AJITOPUTMOB 10
Tema 5.1. Coaep:xkaHue yueOHOro MaTepHaJia 10
JiaeMeHThl Teopuu | 1. | OcHoBHble onpenenenus. [lonsaTie anropuTma, CBOMCTBA alropuT™Ma 8 OK 01 2
AJIropuT™MOB 2. | KoHneuHble aBTOMAThI OK 02
3. | Mammna Treropunra OK 04
JuddepeHnmpoBaHHbIN 3a4eT 2 OK 05
OK 09
OK 10
Bcero 48

I[J'IH XaPaAKTCPUCTHKHU YPOBHA OCBOCHUS y‘Ie6HOFO MaTepHraia UCIIOJIB3YIOTCS CIICAYIOIINEC 0003HAYEHMUS:

1 — o3HaKOMUTENBHBIN (Y3HABaHUE PaHEE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

2 — penpoAYKTUBHBIN (BBIIIOJIHEHUE AEITEIBHOCTH MO 00pa3ily, MHCTPYKIUU WM MO/l PYKOBOJICTBOM);
3 — MPOAYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUe MTPOOJIEMHBIX 3aj1aq).




3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TV CHUIIIMHBI

3.1. MaTepuajbHO-TEXHHMYECKOE O0ecreueHne

HaumenoBanue kadnnera/ iabopaTopum

OcnHamenue kabnHera/ JabopaTopun

Kabuner No206 «Maremaruka.

aucUIUIMHBL. O01e00pa3oBaTeIbHBIC TUCITUTUIUHBD)

Marematnueckue

KommiekT ydeOHON MeOenu (CTOJIBI, CTYJIbS,
JI0CKA); KOMIIBIOTEp B cOOpe (CHCTeMHBIN 010K
(Intel Celeron 1,8 GHz, 1 Gb), morutop Philips

193 KK, kmaBuarypa, Mblmb) - 1 T,
JIOKaJIbHAs KOMITBIOTEPHAS CeTh,
rpagompoexktop «Vega n 13110», »skpan
JIEMOHCTPAIIMOHHBIM Ha ITatTuBe — 1 1T

Muxkpokanekynstop 15mt; Crenas; Habop
MOJICJIeii [0 CTEPEOMETPUH,  KOMILICKT
TUIAKaTOB

3.2. UudopmanmonHoe obecriedeHHe peasu3aiui NporpaMMbl

HanmenoBanme Y4yedHo-MeToqMYeCcKOE U MH(OPMAIIMOHHOE o0ecriedeHne
Y4eOHOM IMCLMII-
JINHBI
Bua n3nanua
(yHeouu, MecTo uzganus,
yueOHOe nmocooue,
U3/1aTeJIbCTBO, IO/
METOMMHECKHE U3/1aHUs, KOJI-BO
yKa3aHmusi, ’
Ha3Banmue ABTOp cTpaHun /
NPAKTHKYM U
T JOCTYNHOCTH
CChLIKA HA an’ngim“::Hor
uHpopManMOHH pecyp
blil pecypc)
EH.02 OcHoOBHas TUTEpATypa
JAuckpernas A.N. I'ycena, Y4eOHuK MockBa:  KVYPC,
JluckpeTHas MaTeMaTHKa
MaTeMaTHKa C B.C. Kupees, 2019. - 208 c. -
3JIeMEeHTaMH A .H. Tuxomuposa ISBN 978-5-
MaTeMaTH4YeCKOH 906818-21-8. )
JIOTUKH
URL:
https://ibooks.ru/re
ading.php?producti
d=360667
JluckpeTHas MaTeMaTHKa B.E. Xonaxos, Yae0mmK Mocksa : Uadpa-
H.A. CokonoBa
M, 2019. - 542 c. -
ISBN 978-5-16-
013184-9. - URL:
https://ibooks.ru/re
ading.php?producti



https://ibooks.ru/reading.php?productid=361241
https://ibooks.ru/reading.php?productid=361241

d=361241

JlononHuTenpHAas JIUTEPATYypa

JluckperHas MaTeMaTHKa

A.W. I'ycena,
B.C. Kupees,
A.H. Tuxomupona

COopHUK 3a1a4

Mockaa: KVYPC,
2018. - 224 c. -
ISBN 978-5-
906818-72-0. -
URL.:
https://ibooks.ru/re
ading.php?producti
d=360807
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https://ibooks.ru/reading.php?productid=360807
https://ibooks.ru/reading.php?productid=360807
https://ibooks.ru/reading.php?productid=360807

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHO

TACIATLITAHBI

Pe3yabTaThl 00yueHus

Kpurepun ounenku

DopMbI U METObI OLIEHKHU

3HaHuA:

- OCHOBHEBIE MIPUHIIAIIBI
MaTEeMaTHYECKOW JIOTHKH, TCOPUH
MHOKECTB ¥ TCOPUU AJITOPUTMOB;

- (hopMyITBI anreopsl
BBICKA3bIBaHMIA,

- METO/TBI MUHUMU3AIIH
anreOpanvecKux
npeoOpa3oBaHui;

- OCHOBBI $3bIKA W aJIreOpsl

MMPpEaANKATOB,
- OCHOBHBIC MNPHUHIOUIIBI TCOPUHN

MHOXECTB
YMenus:

- MPUMEHSITh JIOTHYECKHe
orepanuu, (GOpMyIbl  JIOTHKH,
3aKOHBI alTreOpBbl JIOTHKHY;

- (hopMyIUPOBAThH 3aJ1a4u
JIOTHYECKOTO Xapaktepa u
MNPpUMCHATH CpeacTBa

MAaTEMAaTUYECKON JIOTHMKU IJIs UX
pelIeHus

Kowmmerenrun @I'OC CIIO:

OK O0I. BsiOupats cmoco0sbl
pelieHus 3a1a4y
npo¢ecCuOHAITBHON
JeSITeNbHOCTH,
MPUMEHHUTEIHHO K Pa3IMIHBIM
KOHTEKCTaM.

OK 02. OcymiecTBasiTh MOUCK,
aHallM3 W WHTEPIPETALHUIO
uHopMmalui, He0OXOAUMOH
TUTST BBITIOJTHEHUS 3a1aq
npo¢ecCuOHAITBHON
JeSITENIbHOCTH.

OK 04. PaboTath B KOJUICKTHBE
u  KomaHae, 3(P(PEeKTUBHO
B3aUMO/IEVCTBOBATH c
KOJIJIETaMH, PYKOBOJCTBOM,
KIIMEHTaMH.

OK 05. OcymiecTBisiTh YCTHYIO
" MMACEMEHHYIO
KOMMYHHKAITUIO Ha
TOCY/IapCTBEHHOM  SI3BIKE  C
YYETOM 0coOeHHOCTeH

«OTINYHOY - TEOPETHUYECKOE
coJiep)KaHue Kypca OCBOCHO
MOJTHOCTHI0, 0e3 MPOOeIoB, yMEHHS
chopMHPOBaHEI, BCe
peayCMOTPEHHBIE IPOrPaMMOit
yueOHBIC 331aHUS BHIIOJIHEHEI,
KaueCTBO WX BBITIOJHEHHS OIIEHEHO
BBICOKO.

«X0opoI110» - TEOPETUIECKOE
coJiepKaHue Kypca OCBOCHO
MIOJTHOCTEIO, Oe3 Tpo0esIoB,
HEKOTOpBIE YMEHUS CHOPMHUPOBAHBI
HEJIOCTaTOYHO, BCE
MIPeyCMOTPEHHBIE TPOrpaMMON
yqe6HLIe 3aJaHHA BBIIIOJITHCHBI,
HEKOTOpBIE BUBI 33TaHUN
BBITIOJTHEHBI C OITHOKaMH.

«Y IOBJIETBOPHUTEIHHOY -
TEOPETUIECKOE CoJlepKaHue Kypca
OCBOCHO YaCTUYHO, HO TIPOOEITBI HE
HOCSIT CYIIECTBEHHOTO XapaKkTepa,
HEOOXOIMMBIE YMEHUs paboThI ¢
OCBOEHHBIM MaTEepPHAJIOM B
OCHOBHOM C(hOPMHUPOBAHEI,
OOJIBIIMHCTBO TPETYCMOTPEHHBIX
porpaMMoi 00ydeHus: ya4eOHbIX
3aJJaHUi BBITIOJIHEHO, HEKOTOPHIE U3
BBITIOJTHEHHBIX 3aJ[aHUH COIepKaT
OLIMOKH.

«HeynoBneTBopuTeIEHOY -
TEOPETUIECKOE CoJlepKaHKe Kypca
HE OCBOEHO, HEOOXOIUMBIE YMEHUS
He c()OPMHUPOBAHBI, BHITIOIHEHHBIE
yaeOHbIe 3aJaHNS COJIEP>KaT
rpyObie OIIMOKH.

Tekymuii  KOHTpOJbL B
dopme:

- TECTUPOBAHUE;

- YCTHBIH OIIpPOC;

- HaOJIFOeHUE 3a
BBITIOJTHEHUEM
IPAKTHYECKOTO 3alaHus
(1esITeNbHOCTBIO
o0yuyaroIerocs);

- OIICHKAa  BBINOJHEHUS
MPAKTHIECKOTO 3a/laHus
(paboTsl).

[IpoMeXyTOUYHBIN KOHTPOJIb
B bopme

mudepeHIMPOBaHHOTO
3ayera
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COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 09. Hcnons3oBath
MH(OPMALIMOHHBIE TEXHOJIOTHUI
B npodeccnoHanbHOI
NeSITEIbHOCTH.

OK 10. [Tonb3oBaThCs
npodeccnoHanbHOM
JOKYMEHTalMEH Ha
roCy/1apCTBEHHOM U
WHOCTPAHHOM SI3bIKaxX
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®enepanbHOE ATEHTCTBO MOPCKOI0 H pe4HOro ¢iora
®denepalibHOE TOCYJApCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHuUs
«I"'ocynapcTBeHHbI YHUBEPCUTET MOPCKOI0 M pe4Horo ¢guiora
umenu aamupaia C.O. Makaposa»
Koraacckuii puimmana ®I'bOY BO «'YMP® umenn agmupana C.0. MakapoBa»

®OH/ ONEHOYHbLIX CPEJACTB
O YYEBHOM JUCHUIIJIMHE

EH.02. JUCKPETHAS MATEMATHUKA C DJIEMEHTAMHA
MATEMATHUYECKOM JIOTUKHA

NMPorpaMMbl MOATOTOBKH CIENHAJTUCTOB CPeIHEro 3BeHa
no cnenuagabHoctu 09.02.07 «MudopmManmoHHbie CMCTEMbI M MPOrPAMMHUPOBAHME)

Kotiac
2021
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OJOBPEHA

Ha 3aceaanuu LK

MaTeMaTHYEeCKUX U €CTECTBEHHOHAYYHBIX
JIUCIUTUTHH

[TpoTokon

oT « 48 » Mapmao  2021T.

Ne #

[Ipencegarens
L., 4 CyG6otuna H.U.

YTBEPXK/IAIO
3am. qupekTopa no YMP
H.E. 'naapnuesa

« J/”»,V//;/mé\ 2021 r.

Paspaborunk: Kymukos Cepreit Anexcanapoud — mnpenonasarens KPY Kotinacckoro dunuana

®I'BOY BO «I'YMP® umenu axmupana C.O. Makaposay

Doz oLEeHOYHBIX cpeAcTB pa3paboraH Ha ocHoBe TpeboBanuit @I'OC CIIO no cnennans-
HoctH 09.02.07 UHdopMamoHHbIe CHCTEMBI U MPOrpaMMHUpOBaHKe, pabodeii nporpammoii yueb-

HOM JUCLIMIUTHHBI

o




COJAEP)KAHUE

cTp.
1. [TacopT oH/Ia OLIEHOYHBIX CPEICTB 16
2. CoaepxarelnbHO-KOMIETEHTHOCTHAsE MaTpULla OLEHOYHBIX CPEICTB. 16
Komudukarop oreHOYHBIX CpeACTB
3. Cucrema OLEHKH 00pa3oBaTENbHBIX JOCTIXCHHNA OOyJaromuxcs IO 16
Ka)KJJOMY OLIEHOUYHOMY CPEJICTBY
4. baHK KOMIIETEHTHOCTHO-OIIEHOYHBIX MAaTEpHAJIOB Ul OLIEHKU YCBOCHUS 19
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I. IMacmopt ¢oHIa OLIEHOYHBIX CPEICTB

@oHa oueHOYHBIX cpeacTB (magee - POC) mpeaHazHayeH JUisi KOHTPOJS M OLICHKH
00pa30oBaTEeNbHBIX JIOCTH)KEHUH OOYYaIOUIMXCS, OCBOMBUIMX pabodyl0 NporpaMMy yueOHOMH
JTUCHUIUTUHBI «JlUCKpeTHAas MaTeMaTHKa C 3JIeMeHTaMH MatemaTudeckoil joruku». ®OC Briroyaet
KOMITIETEHTHOCTHO-OLICHOYHBIE MAaTE€pUaibl JJIsl TPOBEICHUS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTECTALUU.

1.1. Pe3yanTaTbl 0OCBOEHUS YUeOHOIH THCUMILIAHBI, MO/JIeKAIUE TPOBEPKe

Pe3yabTarnl 00yyeHus
(ocBoeHHble yMeHMs (Y), ycBoOeHHbIe 3HaHuA (3))

31 - ocHOBHEIE IMPUHIIMIIBI MaTeMaTHYEeCKOM JIOTUKH, TCOPUH MHOKCCTB U TCOPHUU aJITOPUTMOB

3 2 - dopmyssl anredpbl BHICKa3bIBAHUN

3 3- MeTO0/1bl MUHMMHM3AINH anre0pandecKux npeodpazoBaHuit

3 4 - OCHOBHI SI3bIKA U aITeOpbI MPEIUKATOB

3 5 - OCHOBHBIC IMPUHIUIIBI TCOPUHU MHOKCCTB

VY 1 - npuMeHSTh JOTHYECKUE OTeparyy, (OPMYIIBI JIOTHKH, 3aKOHBI aNreOphl JIOTHKH

VY 2 - popMynupoBath 3aa4y JOrMYECKOI0 XapaKTepa U MPUMEHTh CPEACTBA MAaTEMaTHUYECKON
JIOTUKH U1 UX pElICHUs

KoHeuHble pe3yibTaTbl OCBOGHHSI Y4eOHOW JMCHUILUIMHBI SIBJSIIOTCS PecypcoM sl
dopmupoBanus 06mmx (OK) komnerennuii B coorBercTBru ¢ ®I'OC CIIO cnenuajbHOCTH.

OK O0I. BeiGupath croco0bl pemeHus 3agad  Npo(ecCHOHAIBHOM AEATeNbHOCTH,
MIPUMEHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTaM.

OK 02. Ocy1ecTBiATh MOUCK, aHAIN3 U UHTEPIpETALNi0 HHPOPMALIMU, HEOOXOIUMOM A
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON JAeSITENbHOCTH.

OK 04. PaboTath B KOJIJIEKTUBE U KOMaH 1€, 3G (HEeKTUBHO B3aMOJICHCTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymiecTBiATh YCTHYIO M IUCBMEHHYIO KOMMYHHKAIMI0 Ha TOCYAApCTBEHHOM
SI3BIKE C YUETOM OCOOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 09. Hcnonp3oBaTh HMH(OPMAIMOHHBIE TEXHOJOTMM B  NPO(ecCHOHAIbHOU
NeSITEIbHOCTH.

OK 10. Ilonmp3zoBaTbcs mpodeccHOHANbHOM JOKyMEHTalMeld Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKAaX.

II. Copepxare/ibHO-KOMIIETEHTHOCTHASI MATPUIIA OLIEHOYHBIX CPeICTB.
Koanpukarop oneHo4YHBIX CPEACTB

DOYyHKUMOHAIbHBIN
NMPU3HAK
OLICHOYHOI0 cpeAcTBA (THII
KOHTPOJILHOTO 32/1aHMsl)

Metoa/gopma KOHTpOJISI

CobecenoBanue Y CTHBIN onpoc
IIpakTHueckue 3agaHus [TpakTnueckue 3aHsTus, AudhepeHINPOBAHHbBIN 3a4eT
TecTt, TecTOBOE 3a/1aHKE TectupoBanue

1. Cucrema oueHku o6pa3oBaTe/IbHBIX JO0CTHKEHU 00ydarOLIuXxcs
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OrneHka MHIMBUAYAIBHBIX 00pa30BaTENbHBIX JOCTHXKEHUI MO pe3ylbTaTaM TEKYIIEro KOH-
TPOJII YCIEBAEMOCTH M IPOMEXYTOYHOM aTTEeCTallMM IPOM3BOJUTCA B COOTBETCTBUU C
YHUBEPCAJIbHOH IIKaI0H (Tabauma).

IIpouent Ka4yecTBenHasi oneHka
pe3yIbTaTUBHOCTH HHAUBHUAYAJBHBIX 00pa30BaTe/bHbIX
(mMpaBUJIBHBIX OTBETOB) JOCTHKEHH I
0aJl1 (OTMETKA) BepOaJbHBII aHAJOT
90 - 100 5 OTIIUYHO
80 - 89 4 XOpOIIO
70-79 3 YIOBJICTBOPUTEIILHO
MmeHee 70 2 HEYJOBJIETBOPUTEIHHO

Kputepuu onieHKH 0TBETOB B X0/1¢ YCTHOI'O 01Ipoca
OneHnBaeTCs MPaBUIBLHOCTH OTBETA 00YYAIOIIEroCs Ha OJJUH U3 NMPUBEICHHBIX BOIIPOCOB.

[Ipu 3TOM BBICTaBIISIFOTCS CJAEAYIOLIUE OLEHKHU:

«OTAMYHO)» BBICTABIIAETCS IPU COOTIOICHUH CIAEAYIONINX YCIOBHI:
- TIONHO pAacKpbUI COJEp)KaHWE MaTrepuaia B O0beMe, MPEAyCMOTPEHHOM MPOTrPaMMON,
COJIep>KaHUEM JIEKIIMH U YYEOHUKOM;
- W3JI0KUJI MaTepuaj IPaMOTHBIM SA3BIKOM B OIPEIECICHHOW JOTMYECKON MOCIeN0BaTEIbHOCTH,
TOYHO UCIIOJb3YS CHEUUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
- MOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE IIOJIOKEHUS KOHKPETHBIMU IMPUMEpPaAMU,
MIPUMEHATh UX B HOBOM CUTYallUH IPU BBIIIOJIHEHUH NTPAKTHYECKOTO 3aJaHus;
- IOpOAEMOHCTPUPOBAJI  YCBOGHHE  pAaHEE  M3YyYEHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHYMBOCTD UCIIOJIb3YEMBIX ITPH OTBETE YMEHHI U HABHIKOB;
- OTBEYaJl CAaMOCTOSITENIbHO 0€3 HaBOASILMX BOIIPOCOB Mperoaasaress. Bo3MoxHbl oqHa-/1Be
HETOYHOCTHU IIPU OCBEIIEHNH BTOPOCTENIEHHBIX BOIIPOCOB MM B BBIKJIQJKAX, KOTOPBIE
oOyuyaroIuiics JIETKO UCTIPaBUII 110 3aMEYaHUIO MPEI0/1aBaTeNsl.

«Xopo110» - OTBET y/IOBJIETBOPSET B OCHOBHOM TPEOOBAaHMSIM Ha OLEHKY «5», HO MPU
STOM UMEET OJMH U3 HEJIOCTATKOB:
- B UBJOXKEHMM JONYIIeHbl HeOonblIMe MpoOenbl, HE HCKa3MBIIME JIOTMYECKOTOo U
MH(POPMALIMOHHOTO CO/IEPKAaHHsI OTBETA;
- JOIYIIEHbI OJMH-IBA HEJOUETA IIPH OCBEIIEHUH OCHOBHOI'O COJEP>KaHUs OTBETA, UCIIPABJICHHbIE
10 3aMEYaHUIO MpernojaBaTens;
- JIOTYILIEHBI OIMOKa UK OoJiee ABYX HEAO0YETOB IMPHU OCBEIIEHUH BTOPOCTETIEHHBIX BOIPOCOB MU
B BBIKJIa/IKaX, JIETKO MCIPABJIEHHbIE M0 3aMEYaHHIO TPEo1aBaTers.

«Y10BJI€TBOPHUTEJbHO» BHICTABIISIETCS IPU COOJIIOIEHUN CIETYIOIINX YCIOBUM:

- HEMOJIHO WJIM HENOCJIEJOBaTENIbHO PACKPBITO COAEp)KaHHEe Marepuaia, HO IOKazaHo ofIuee
IIOHMMAaHHE BOMPOCA U MPOJAEMOHCTPUPOBAHBI YMEHMS, JOCTATOUHBIE AJIs JAJbHEHIIEr0 YCBOSCHUS
IPOrpaMMHOI0 MaTepuana, HUMENUCh 3aTPyIHEHHUs WIM JONYIIEHbl OIIMOKKM B ONpEAETICHUU
MOHATUM, MCIIOJNIB30BAHUM TEPMHUHOJOTMU W BBIKJIAJKaX, HCIPABIECHHBIE I0CIE HECKOJIBKHUX
HaBOJISIIIMX BOIIPOCOB MPEIO1aBaTENs;
- oOydaromuiics He CHpaBWICA C MPUMEHEHHEM TEOPHUH B HOBOW CHUTYyallMH IPH BBIIOJHEHUH
MPaKTUYECKOrO 3a/laHus, HO BBIMOJHIII 3aJlaHUsl 0053aTeIbHOrO YPOBHS CIOXHOCTH MO JaHHOU
TeMe;
- IpU 3HAHWU TEOPETUUYECKOro MaTepuana BbISBICHAa HeNOCTaTo4YHas C(HOPMHUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.

«Hey0BJ1IeTBOPUTEJILHO» BBICTABISIETCS TIPU COOJIOJICHUN CIIEAYIOIINUX YCIOBHIA:
- HE PacKpbhITO OCHOBHOE COJ/IepKaHHe yueOHOTo MaTepuana;
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- o0HapyXeHO HE3HAHUE WJIM HEMOHUMAaHHUEe 00yJaroImuMcs OOJbIIel uiu Hanbosee BAXKHON 4acTh
y4eOHOT0 MaTepuana;

- JIOMYIICHBl OIMMOKA B OMPEICICHHH IOHSATHH, MPU HMCIOJIH30BAHUU TEPMUHOJIOTHMH M HHBIX
BBIKJIaJIKaX, KOTOPBIC HE MCITPABIICHBI ITOCIIC HECKOIBKMX HABOISIIIUX BOIIPOCOB MPETIOIaBaTEIs;

- o0yyaromuicss 0OHApYKUJI MTOJTHOE He3HAHUE U HEMOHMMAHHE M3y4aeMOoro ydyeOHOro mMarepuana
WJIM HE CMOT OTBETHTH HU Ha OJIMH W3 MTOCTABJICHHBIX BOIPOCOB TI0 U3y4aeMOMY MaTepHaiy.

KpuTepuu o1leHKH BbINOJHEHHOT0 NPAKTHYECKOI0 3a1aHHA

Onenka S craBuTcs 3a padOTY, BBINOJHEHHYIO OJTHOCTBIO 0€3 OMIMOOK 1 HeTOYETOB.

Onenka 4 craBuTcs 3a paOoOTy, BBHINOJHEHHYIO MOJHOCTBIO, HO NPH HAJMYUHM B HEH HE
0oJsee 0THON HETpyOOii OMMOKH U OJTHOTO HenouéTa, He OoJee TPEX HEeAOUYETOB.

Ouenka 3 cTaBUTCS, €CIIM 00YJAIOIIUNCS TPABUIIBHO BBIIOIHII HE MeHee 2/3 Bcel paboThl
WIN JIOMYCTHI HE OoJiee OHOW TpyOoil OmMOKM M JIBYX HEHOYETOB, HE Oojee OJHON rpy0boil u
OJHOU He TpyOo# ommOku, He Oosnee TPEX HErpyObIX OMMOOK, OJHON HEerpyOoil ommOKu U TPEX
HEJ0YETOB, IIPU HAIMYUHU YETBIPEX-TISITH HEAOYETOB.

OneHka 2 CTaBUTCA, €CIHM YHCIO OMIMOOK M HEAOYETOB MPEBBICHIO HOPMY Ul OLEHKH 3
WM TIPaBUJIBHO BBHIMOIHEHO MeHee 2/3 Bcell paboThI.

Omnenka 1 craBuTCS, €Clii 00yUYarOIIUIiCsS COBCEM HE BBHIITOIHHI HU OHOTO 3a/IaHHS.

Kpurtepuu onieHKH BbINOJHEHHOT0 TECTOBOIO 33/ {aHHS
Pe3ynpraT arTecTallMOHHOTO MENAarord4ecKoro M3MEpeHuss Mo y4yeOHOW AMCHUILIHHE
«lucKpeTHas MaTeMaTHKa ¢ 3JeMEHTAMH MaTeMaTHYECKOW JIOTUKHY JUIS KaXI0Tro 00ydJaromerocs
MPEJCTaBISET COOOW CyMMY 3aYTEHHBIX TECTOBBIX 33JJaHUN TI0 BCEMY TECTY. 3a4TEHHOE TECTOBOE
3a7laHue COOTBETCTBYET OJHOMY Oasuty.
Kpureprem ocBoeHHs y4eOHOW TUCHMIUIMHBI JJIsi OOYYaIOMIETOCs SIBIISIETCS KOJIMYECTBO
IIpaBWJIbHO BBINOJIHEHHBIX 3aaHuil Tecta He MeHee 70 %.
JUist OLIEHKH Pe3yIbTaTOB TECTUPOBAHUS MPEIyCMOTPEHA CIEIYIOIIAsi CHCTEMa OLICHUBAHHS
00pa3oBaTEeNbHBIX JOCTHKEHHI 00YJaIOMUXCs:
- 32 K&K/bIH NpaBUIIbHBIA OTBET cTaBUTCS 1 Oa;
- 3a HempaBWIbHBIN O0TBeT - 0 6ayUI0B.
TecToBble OLIEHKHM MOXHO COOTHECTH C OOIICTIPUHATON MATHOAIbHON cucTeMoi. OneHu-
BaHUE OCYIIIECTBIISIETCS 10 CIeAYIOIIel cxeme:

IIpoueHt KayecTBeHHas1 olieHKA
pe3yabTaTUBHOCTH HHANBUIYAJBHBIX 00pa30BaTebLHbIX
(NpaBUJIBHBIX OTBETOB) AOCTHIKEHHH
0as11 (0oTMeTKA) BepOaJIbHBII aHAJIOT
90 - 100 5 OTJIMYHO
80 -89 4 XOpOTIIo
70-79 3 yIOBJIETBOPUTEIHHO
Menee 70 2 HEY/I0BJIETBOPUTENBHO

Kputepuu onenku B xo1e auddepeHIIHPOBaHHOI0 3a4eTa

OTBeT  oOICHHWBAaeTCI Ha  «OTJIMYHO», €CIM  OOydYaroIIWiics  HCUEpPIBIBAIOIIE,
MOCJIEZIOBATENIBHO, TPAMOTHO M JIOTUYECKU CTPONHO M3NaraeT Marepuan 1mo BOmpocaMm OuiieTa, He
3aTPYAHSETCS C OTBETOM MPU BHUIOM3MEHEHUH 3aJaHusi, CBOOOIHO CIHpPABISIETCS C pEIIeHUEM
MPAKTUYECKHUX 3a7a4 M CIIOCOOEH 000CHOBATh MPUHSITHIC PEIICHHUS], HE TIOMYCKAEeT OITHOOK.
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OTBeT OLIGHWBAETCS HA «XOPOIIO», eclu OOyJaromWiicss TBEpAO 3HAET MPOTPAMMHBII
MaTepuall, FPaMOTHO U IO CYLIECTBY €T0 U3JIaracT, He JOIYCKAeT CYILECTBEHHBIX HETOUHOCTEH IIPU
OTBETaxX, YMEET IpaMOTHO MPUMEHITh TEOPETUYCCKHUE 3HAHUS Ha TMPAKTHKE, a TAKKEe BIIAICET
HEOOXOIMMBIMU HaBBIKAMH PEIICHHS MTPAKTUYCCKHUX 3a/1a4.

OTBeT OLIGHUBACTCS HAa «YIOBJETBOPUTEIBHO», €CIU OOYYAIONIMKCS OCBOMII TOJIBKO
OCHOBHOW MaTepuall, OJHAKO HE 3HaeT OTICIbHBIX JeTaliel, JOMyCKaeT HETOYHOCTH |
HEKOPPEKTHBIE (OPMYITHPOBKH, HApYyIIAeT IMOCIEA0BATEIILHOCTh B H3JIOKCHUU Marepuaia |
WCTIBITHIBACT 3aTPYAHCHUS TIPU BBHITIOJTHEHUH MPAKTHYECKUX 33 JaHHM.

OTBeT OIICHUBACTCSI Ha «HEYIOBJETBOPUTEIbHO», €CIM OOYyJaroIIUiCs HE pacKpbuI
OCHOBHOE COJICp)KaHWE Marepuala, JIOMyCKaeT CYIIeCTBEHHBIE OMIMOKH, C  OOJBIINMH
3aTPYAHCHUAMUA BBIIOJIHACT MMPAKTUYCCKUC 3a/IaHUA.

IV. BaHk KOMIIETEHTHOCTHO-OI[€HOYHBIX MATEPHAJIOB /IJIfl OLIEHKH YCBOECHHS
y4eOHOH TUCHMILIMHBI 10 0YHOH (popme 00yUeHus

4.1 3BAJAHUSA JIA TEKYIIEI'O KOHTPOJIA

4.1.1 TIPAKTUYECKHUE 3AHSITHE

INPAKTUYECKOE 3AHATHE Nel no | paspeny tema 1.1. (AyautopHas camocCTOsITeNbHas
pabora).

3ananne: CocraBneHue TaOIMIL ICTUHHOCTH U IPUMEHEHHE, pellieHUe JJOTMUECKUX 3ajiau.

1. Haueptuth Kpyramm Diijepa v HOCTPOUTH TAaOIHUIy HICTUHHOCTH JJIsI BEIPKCHUS:

a. (Cv B)— A
0. (Av B) > C
B.(BAA) > C
2. TTocTpouTh TaOIHILy HCTHHHOCTH ISl BBIPAXKCHUSL:

a. (AvB)—> B)v(4AAB)v A
6. (A4AB) < (4v B))— (4v B)
B. ((A4AB)— (Bv 4)) < (4AB)

3.YpocTuTh BeIpa)k€HHE U MPOBEPUTDH MIPABHIIBHOCTH MPE0Opa30BaHU i C TOMOIIBIO TaOIUIIbI
VUCTUHHOCTH:

a. (AvB)A(A—>B)A(Av B)
6. ((AAB) <> (AAB))A(AV B)
B. ((A4AB) < (4v B)) > (4v B)

IMPAKTUYECKOE 3AHSTHUE Ne2 mo | pazgeny tema 1.2. (AyauTopHass camMoOCTOATEIbHAS
pabota).
3ananue: Cocrapnenne CKH® u CJIH® no TabnuiiaMm HCTUHHOCTH.

1. Haiitu CKH® dopmynsl 4 — (B A A).
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2. Haittu CAH® dopmyb (4—> B)AB.

3. Haiitu CIH® u CKH® dhopmyiist (AAB) < (Av B).

INPAKTUYECKOE 3AHSTHUE Ne3 no | pazgeny tema 1.2. (AyauTopHas camMOCTOSATEIbHAS
pabora).
3ananme: llpencraBnenue OyneBod (yHKUMUM B BHAe MHorowiena JKerajakuHa, MpOBepKa

MHOYECTBa OYJEBbIX (DYHKIIMIA Ha MOJIHOTY.

1. IlpencraBbTe OyneBy (GyHKIHIO B BUJe MHOrowIeHa JKeramkuHa:

a. f(xy,2)=(Xvyvz)A(XvyvI)A(Xvyvz)
6. f(%Y,2)=(XAYAZ)V(XAYAZ)V(XAYAZ)
B. f(X,y,y):()_(vva)/\(vavZ)/\(vavZ)

2. IlpoBepuTh HA TMOJIHOTY MPHUBEACHHYIO CHCTEMBbI OYJIEBBIX (YHKIHH, COCTABUTH IMOJIHYIO
tabymy maoxects 10, T1, S, L, M:

a. f=xAX, f,=1®x, f,=(x = X,)VX,
0. fi=x X, ,=0@Dx, f, =X AX)VX

B. f,=X,®X, f,=X VX, f,=(XVX)—>X,

INPAKTUYECKOE 3AHATHUE Ne4 1o Il pazgeny tema 2.1. (AyauTopHas camMoOCTOSATENIbHAS
pabota).
3ananue: BeinonHeHNEe TEOPETUKO-MHOKECTBEHHBIX ONEPALIHil.

1. Jlanbl MHOXKecTBA A = {1,2,5,6,7,9}, B= {1,3,6,7,9} unC= {1,3,8}. BrmmonHuTE DeficTBUA HaL
MHOXECTBAMHU (A mB)\ (CuB).

2. Jlanbsl MHOXeCTBA A = {x | x e (1;10]}, B= {x | x e [2;6]} uC= {x | x e [7;12]}. Haiitn
MHO>KECTBO (A \ B)u C ¥ n300pa3uTh €ro Ha KOOPJAUHATHOM MPSIMOH.

3. Jlanbl MHOKeCcTBa A = {(x; y)| y+XxX= 0} uB= {(x; y)‘ y+1<x? } HaiinnTe u nzobpasure

rpapuuecku MHokecTBo A B Kasknoe MHOXeECTBO H300pa3uTh OTIAEIBHO.

4. N3o06pa3ute Ha nuarpamme Duepa (A \ B)m C. Kaxnyro onepanuio n3o6pa3uthb
OTJEJILHOM AxarpaMMon.

5. Ilpu ompoce neteil okaszanoch B caauke, uro 56% ymeroT uurtath, 48% - mucars, 30% -
cuurtath, 20% - unTaTh M nucath, 22% - nMcaTh U cuuTath, 18% - ynTaTh M cuMTath, 12 % -
yMeloT naenarb Bce. Mcmonb3ys (opMmMyny «BKIIOUEHHH W HCKIIOYEHHI» W Kpyru Oitnepa
OIIPEAEIIUTE!
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a. CKOJIBKO JIETE HE YMEET JiefaTh HU4ero;
b. CKOJIBKO JETEH yMEET JeaTh HE MEHEE JBYX HaBBIKOB.

INPAKTUYECKOE 3AHATHUE NeS 1o Il pazgeny tema 2.1. (AyauTopHasi caMOCTOSITEIIbHAS
pabora).
3aganue: BemmonHeHne onepanuii HaJ OTOOPKEHUSIMU U ITOACTAHOBKAMH.

2 546 13

K KaHOHMYECKOH 3amucH ¥ HAaUTH 0OpaTHYIO
4 1 2 6 3 5

1. IlpuBecTr NOACTAHOBKY O = (
IIOJICTAHOBKY.

2. HaiiTu npou3BeieHUE MOJCTAHOBOK O © 0, © Oy

1 2 3 45 1 2 3 45 341 25
o, = , o, = ; o, = .
2 315 4 315 42 2 1 453
3 2 31405 1 2 3 45
3. Haiit (0, 00,)": 0, = ; O, = .
4 3 2 15 2 4 351

1234)

4. HaiiTu 3HaK 1 OPSAOK MOJICTAHOBKH O = [2 31 4

IMPAKTUYECKOE 3AHATHUE Ne6 no Il pazgeny tema 3.1. (AyautopHasi caMOCTOSTENIbHAs
pabora).
3aganune: Gopmanu3anys MpeIoKEHUH ¢ TOMOIIBIO JIOTUKH TPEIUKATOB.

1. Ha muoxectBe M = {1, 2, 3, ... ,20} 3agansl npeaukatsl: A (X): «X He menutcs Ha 4»; B (X):
«X — HedeTHoe yuciion; C (X): «X — uucio mpocroey; D (X): «X kpaTHO 5». OnpeneuTh MpearKaThl
A(X) & D(x); A(x) Vv C (X); B (X); B(x) — D (X) # HaiiTH KX MHOXECTBA HCTHHHOCTH.

2. HaliTu MHOXXECTBO HUCTHHHOCTH Tmpenukara P(x): 6x> — 24 = 0, eciu ero oOIacTh
OTIpeJIeIIEHUS] MHOXKECTBO BCEX JACUCTBUTEIHHBIX YHCEI.

3. BammumTe BBICKasbIBaHME IS CUMBOIMUHOM 3ammen (Ix)(Ay): (X°+ Y2 > 25). Onpenenure
WUCTHHHOCTh BBICKAa3bIBaHUS, CYHTAas, 4YTO BCE IIEPEMEHHbBIE IPHHAUICKAT MHOKECTBY
JICHCTBUTEILHBIX YUCEII.

4. 3anummmTe BbIcKa3biBaHUe «Ha KaxmoW ynmuie Oyaer mpa3gHuK» B CHMBOJIHYHOU (opme,
BBE/ISl IPETUKATHI

INNPAKTUYECKOE 3AHATHUE Ne7 no Il pazgeny tema 3.1. (AyautopHasi camMOCTOSTENIbHAs
pabora).
3ananue: [locTpoeHne OTpHULIaHNI K IIpEeIUKaTaM.
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1. HaBecutb KBaHTOpPHI ¥ M 3 Ha OJHOMECTHBIN mpeaukaTr P(x) = «x menutcst 6e3 ocraTka Ha
3, Xx[JR» 1 moCTpouTh OTPHUIIAHUE K TIPEIUKATY.

2. HaBecutp kBaHTOpHl ¥ M3 Ha JBYMECTHBIM mnpemukar P(x) = «xz = 16, x[UR» u
MMOCTPOUTH OTPUIIAHUE K TIPEAUKATY.

3. HaBecutrp kBaHTOpHI ¥ M3 Ha TpexMmecTHbIM npemukar P(x) = «tg x = 0, x[OR» wu
MMOCTPOUTH OTPUIIAHUE K TIPEIUKATY.

HNPAKTUYECKOE 3AHATHUE Ne8 no VI pazgeny tema 4.1. (AyauTopHas caMOCTOSITEJIbHAS
pabora).
3aganue: [loctpoenue rpadoB, 3aUCh TaOIHIl CMEKHOCTH U MHIIUJECHTHOCTH.

1. TlpeacraButh rpadsl B BUAC:

e rpaduueckoM Buie
® [IPSIMOrO MEPEYUCICHUS BEPLINH
® CTPYKTYpPOIl CMEXHOCTH
® MaTpulei CMEXHOCTH
e MaTpulei HHIMJIEHTHOCTH
a)
6)
Oenm®
€
e
(-
B)
V1 V2 V3 V4
V1 2 0 1 1
\ 1 0 0 1
V3 0 1 0 1
V3 1 1 1 0
r)
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V1 V2 V3 V4
V1 0 1 1 0
V2 0 0 0 1
V3 1 1 2 1
V3 1 0 1 0

INPAKTUUYECKOE 3AHATHE Ne9 o VI pazgeny tema 4.1. (AyauTopHas caMOCTOSITEIbHAsS
pabora).
3apanme: [loctpoeHne DinepoBbIX U raMHJIBTOHOBBIX I'padoB.

1. Hcnonw3ys anroputm J{eikcTpbl, HANTH MUHUMANbHBIE TYTH U JUIMHBI OT BepIIUHBI V1

3. Haiitu Bce [[aMIIIBTOHOBBI IIUKJTBI Tpada
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4.1.2. YCTHBIA OIPOC
YCTHBIU OMPOC Nel no | pazneny tema 1.1. (Ayauropnas pabota).

1.

Noook~w N

o

10.

11.
12.
13.

14.
15.

UYro nmpencTaBiisieT co00 BRICKa3bIBAHNE M BBHICKa3bIBaTENIbHAS opma?

[lepeuncaure noruyeckue omepalyu, ¢ HOMOIIBIO KOTOPBIX MOTYT OBITh HOJYYEHBI
CJIO’KHBIC BBICKA3bIBAHHUS.

Uro npencrasisger codoit OyneBa ¢pyukiusa? HazoBute ocHOBHbBIE OyieBbl ()yHKITUH.
[lepeuncnnte N3BECTHBIE BaM CIIOCOOBI 3aaHNs OyJIEBBIX ()YHKIIHH.

Uro npencrasiser co0oit popmyra anreOpsl JOTHKU?

Kak moctpouTh TabIUIly HCTUHHOCTH JUISI OCHOBHBIX JIOTHYECKHX ONEepaInii?

Kak moctpouth TabmuIly MCTUHHOCTU JUIsl (POPMYJIbI, COOTBETCTBYIOILIEH CIIOXKHOMY
BBICKa3bIBaHUIO?

Kakue ToxecTBa anredpsl JJIOTUKU Bbl 3HaeTe?

Kak nokasarb 3tu TOX€ecTBa?

C kaxkoil 1eNpl0 MPOBOAATCS TOXKAECCTBEHHbIE IpeoOpa3oBaHUs (OpMyN anreopsl
JIOTUKU?

Kakum o0pa3om HyxHO ynpomats GopMyisi?

Kaxkue ToxxnecTBa HCTIONB3YIOTCS 17151 TpeoOpa3oBaHus OyIeBbIX (DYHKITHIT?

Uro mnpeacraBisoT co00il (QUKTHBHBIE M CYIIECTBEHHbIE IE€peMEHHbIe OyieBOi
byHKIIIN?

I'e ucnonp3yroTes OyneBbl QYHKLIUHU U UX TpeoOpa3oBaHus?

Kak 1 ¢ xakoii neiapio mMpou3BOANTCS MUHIUMHU3ALUS PEICHHO-KOHTAKTHBIX U JJOTHYECKHX
cxem?

YCTHBIU OITPOC Ne2 1o | pasneny Tema 1.2. (AyautopHas pa6ota).

NogakrwnpE

Kak nonyuuts CIH® u CKH® dopmyns1?

Yro npencTaBisioT OO0 paBHOCUIbHBIE (HOPMYITBI?

Uto Takoe TaBTOJIOTUS U MPOTUBOpEUre?

Kak mpoBepuTh KOPPEKTHOCTH YMO3AKIIOUEHHSI ¢ TIOMOIIBIO alreOpbl IOTHKU?
Kak npencraButh OyneBy pyHKIHIO B BUAe MHOrousaeHa XKerankuHa?

Kak mpoBepsieTcsi MHOXKeCTBO OyJeBbIX (DYHKIIMIA Ha MOJHOTY?

I'e ucnonw3yrorcs OyneBsl GQyHKIUU?

YCTHBIN OITPOC Ne3 no |l pasneny Tema 2.1. (AyautopHas pa6oTa).
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Yro Takoe MHOkecTBO? Kak MOXKHO 3a71aTh MHOXKECTBO? Bubl MHOXKECTB.
OCHOBHBIE Ollepalliy HAaJl MHO>KECTBAMH U UX CBOMCTBA.

bunapHbIe OTHOLIEHUS U UX CBOMCTBA.

MOIHOCTh MHOXECTB.

['paduueckoe n300pa>keHrEe MHOXKECTB Ha TUarpaMMax Diinepa-Benna.
JlexapToBO NpOU3BEAECHUE MHOXKECTB.

Oto0OpaxkeHus U UX CBOICTBA.

Anre6pa 1o iICTaHOBOK.

YCTHBIN OITPOC Ne4 1o |11 pasneny Tema 3.1. (Ayauropras pabora).

ogakrwdE

Uto Ha3bIBaeTCS MpeauKaToOM?

Kaxkue onepanuu MOXXKHO OCYIIECTBIISITh HaJ MPEIUKATaMu?

Urto Takoe kBaHTOP?

Uro Takoe Gopmyra JTOTUKH MPEIUKATOB U 10 KaKUM MPaBUIaM OHA JIOJDKHA CTPOUTHCS?
CdopmynupyiiTe nmpaBuia nepexoia K HOBBIM PaBHOCUIIBHBIM (hOpMYyJIaM.

Uto Takoe UCUUCICHUE PEIUKATOB U KAKOBBI €0 aKCHOMBI?

YCTHBIN OITPOC Ne5 1o |V pasneny tema 4.1. (AymutopHas pa6ota).

ogakrwdE

7.
8.

9.

Omnpenenenue rpada. Buasl HeOpUEeHTUPOBAHHBIX TPadoB.

CriocoObI 3a1aHUS] HEOPUCHTUPOBAHHBIX I'PadoB.

[Toarpadsr u UX BUABL.

Onepanuu Haj rpadamu.

MapipyTsl, 11enu U HUKIbI B rpade. CBOHCTBA MapUIPyTOB U ITUKIIOB.

[uxnomaruueckoe uncio. Crenenu BepmmuH. CBsizHOCTH TpadoB. Marpuia CBS3HOCTH
(moctmxumocTH). Kpurepuu cBsizHocTH rpada.

Paccrosnus B rpade. Juametp, paauyc u ueHtp rpada.

MatpuIibl CMEXKHOCTH U MHIIMJICHIUI A71s Tpada.

DitsiepoBHI U MONMYd3HIepoBbl Tpadsl. Kputepuii cymectBoBanus B rpade SUIepoBOi LETH.

10. I'amunbToHOBHI rpadsl. Teopema 06 oleHKe YKcIa FraMUIBTOHOBBIX I'padoB.

YCTHBIN OITPOC Ne6 o V pazzeny tema 5.1. (AynutopHas pabora).

ONoGaR~wWdE

[TonsiTue anropurma.

CaolicTBa aJiropuT™a.

CriocoObI npeicTaBIeHUs AITOPUTMOB.

OCHOBHBIE QITOPUTMHUYECKHE CTPYKTYPBI.
dopmanu3anys MOHATHS AITOPUTMA B TEOPUU aBTOMATOB.
Koneunsie aBTOMATHI.

Mammuna TeropuHra.

Pa3zpaboTka nporpamm st Mammss! TrlopuHra.

4.1.3. TECTOBBIE 3AJAHUA
TECTOBOE 3AJIAHME 1o | -1V pazneny temsr 1.1- 4.1. (AyauropHast caMoCTOATeNbHas

pabora).

1. Cnennpukanus banka tecroBbix 3aganmii no | pazgeny tema 1.1.

2. Conepxanue banka TecTOBBIX 3aJaHUI

25



. BeIcka3riBanuio

a) AANE

A=

B PaBHOCHUJIIBHO BBICKA3bIBAHUC!

6) AVE

B)}l"..-"f.i'

. OTpI/II_[aHI/IIO KOHBIOHKIIMHU COOTBETCTBYCT Ta6J'II/IHa HCTUHHOCTH.

a)

A AANB
1 1
1 1
0 1
0 0

a) (AvB)A(AvE)

6ﬂﬂﬁ5ﬂdﬂﬂﬁ

0)

A|B |AAE
101 0
110 1
0|1 1
010 1

. g hopmybl A B CAH® umeer Bux:

B)

A|B |AANB
11 0
110 0
011 0
010 1

B) (AAB)Vv(AAB)

ﬂ[ﬂVE]ﬂ[ﬂVE]

. Cpeau TaHHBIX YMO3aKIIIOUEHUH SIBIISIETCS KOPPEKTHBIM:

a)AVB,A=B

. PezynpTarom ynpouieHust popmyiisl

a) l

6)%1‘5.’3,@:‘-3

6) 0

(A= B)AB

p)AVB A= B

ABIIACTCA:

B)A

. Hau6oiee npocras Q)OpMYHa, COOTBETCTBYHROIIIAA T8.6J'II/II_IC HUCTUHHOCTH

B |F
1] 0
0] 0
1 1
0| O

rAAB

r)

A|B |AAB
111 1
110 0
01 0
010 0

F)AVE,}T:‘-E
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a)B—>H 6)3—}]3 B)A_}E

6)A—>B B)A_}E

7. CAH® (coBepiieHHO TU3BbIOHKTUBHAS HOpMalibHas opma) — 3To
a) TU3BIOHKIIHS BCEX BO3MOKHBIX KOHBIOHKIIUN

0) IU3BIOHKIIMS KOHBIOHKIIMI BCEX €IMHUYHBIX HA0OPOB

B) IM3BIOHKIMS KOHBIOHKIUN BCEX HYJIEBBIX HAOOPOB

8. CKHO® (coBepiieHHast KOHBIOHKTHBHAs HOpMalibHast (popma) — 310
a) KOHBIOHKIIHSI BCEX BO3MOKHBIX JU3BIOHKIIUN

0) KOHBIOHKIIUS JTU3BIOHKIIMIA BCEX CIMHUIHBIX HA0OPOB

B) KOHBIOHKIIUS AU3BIOHKIINN BCEX HYJIEBBIX HAOOPOB

xly

9. Muorounen XKerankuna st OyneBoil QyHKINH AMEET BUI:

a)x+}=' 6)x}=+1 B)x—|-}='+1 F)::r}='+:45+}’—|-1
10. Cpenu naHHBIX QYHKIUH yKaXUTe YHKIUIO, 00pa3yOLIyIO OJHYIO CUCTEMY:

a) X =Y 6) X AY B) ¥ VY F)xl}r

11. MoIHOCT, MHOKECTBA {1,23,0} paBHa:
a) 6 0) 4 B) 123 r) 1230

A=[16] ,B=]

12. JlaHbl MHOXECTBA 2; 4], n300pakeHHBIE OTPE3KAMH Ha YHUCIIOBOM MPSAMOH.

Wx cummeTpuueckas pa3HOCTh paBHa!
a) [1,2) U(4,6] 6) [1,2) B) (4,6] r) (2,4)
13. Ha nanHoii kpyroBoii cxeme Dilsiepa-Benna n3o0pakeH0 MHOXKECTBO:

A B

2)A\B 5) B\A p)ANB nBUA

14. IIpensioxKeHUE «X — YETHOE YHUCIIO» SABIISETCS ...
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15.

16.

17.

18.

d. BBICKAa3bIBaHHEM

6. OIHOMECTHBIM TOXKIACCTBCHHO JIOXKHBIM IIPEAUKATOM
B. OJHOMECTHBIM TOXXAECCTBECHHO MCTHHHBIM IIPEAUKATOM
T.

OJIHOMECTHBIM BBITIOJIHUMBIM MTPEAUKATOM
[Ipeaukarom siBIIsI€TCS CIEAYIOIICe MPEIOKEHHUE. .

a. «gucio 13 — cocTaBHOE YHUCIIO)
0. «noboe 11e10€ YUCIIO KPATHO JABYM»

B. «x2+2x—-3>0»4) «x+y»
OAHOMECTHBIM TOKIECTBECHHO JIOXKHBIM IIPEUKATOM SIBIISICTCS MIPEITIOKEHHE. ..

a. «x2<0»
0. «4HUCIIO X KPaTHO JBYM»
B. «VX (x>y)»4)«x+1=x»

[Ipemnoxenue «3x (x2<0)» saBaseTcs. ..

JIO’KHBIM BBICKAa3bIBAHUEM
HNCTHUHHBIM BBICKA3bIBAHHCM

T

TOXICCTBCHHO JIOKHBIM OJHOMECTHBIM IIPCAUKATOM

I'. BBIMOJIHUMBIM OJTHOMECTHBIM MPEIUKATOM
[Ipenukar P(x;y) onpenenen Ha MHOXKeCTBE N2 1 03HAYaET «X >y». YKaKUTE HCTUHHBIC

BBICKa3bIBaHMUA.

19.

20.

21.

22.

JyVxP(x;y)
vx3yP(x:y)
Jy3xP(x;y)
VxVyP(x;y)
.HO)KHI)IM BBICKA3bIBAHHUEM ABJISICTCA CIICAYIOIICC MPEIJIOKCHHUC. .

0w oo

«X-2=3x+4»
«x2 -3x+2»
«aucino 17 — npoctoe 4ucio»

WX (X2
HaI/II[I/ITe otpunianue popmynsl Ix(Px Q(x)).

0w o

3x(Px Q(x))
vx(Px Q(x))
Vx(P(x) Q(X))
Vx(Px Q(x))

I[onymeHa omuoKa B CJ'ICI[YIOIJ_ICI/I PaBHOCHUJIBHOCTH. .

amoe

a. Vx(Px Q(x)) = Vx P(x) Vx Q(x)
0. Ix(Px Q(x)) = Ix P(x) 3x Q(x)
B. Ix(Px Q(x)) = 3Ix P(x) Ix Q(x)
r. vx(Px Q(x)) =Vvx P(x) Vx Q(x)
=x

®dyukiys ¥ — 3TO OTOOpaKCHHE BUIA:
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a) HHBEKIIUS B) OMeKIus

0) CropbeKIus T') HE OTHOCHUTCS HU K OJTHOMY M3
MEPEYHCIICHHBIX BUIOB

23. JlonomHeHUEM H300paKEHHOTO HA PUCYHKE Tpada sBiseTcs rpad:

AN




24. YkaxuTte yeTHbIe BepimuHbI Tpada. M300paxeHHOTO HA PUCYHKE.

@B
A C
D
a)C, D B)A, C,D
6) A, B r)B

25. I'pa¢ comepxut 6 pedep u 4 BepmmHbl. Cyma cTeneHel BceX ero BEpUIMH paBHa:
a) 10
0) 12
B) 24

r) 20
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3. Tabauna popm TeCTOBBIX 3aJaHUH

Bcero T3 N3 aux xonmmuectso T3 B hopme
3aKpbITHIX OTKPBITBIX Ha HA MOPAIOK
COOTBETCTBHE
wT. % mT. % mT. % wmT. %
100% 100 - - -

4. Ta0J1MIa 0TBETOB K TECTOBLIM 3aJJaHUAM

Homep
TECTOBOTO
3aJlaHus

HOMCp IIpaBHUJIBHOT'O OTBETA

Homep
TECTOBOT'O

HOMep IIPaBUJIBHOI'O OTBETA

3aJJaHusA

14

15

16

17

18

19

20

21

Ol [N[([O|OPB|WIN|F-

22

[N
o

23

[EN
[EEN

24

[N
N

CINEEEEREREEEIEE
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4.2. 3AJIAHUSA JUISI TIPOMEXYTOYHOM ATTECTALIMM

HNEPEYEHD

BOIIPOCOB /I MOATOTOBKH K TH((epeHInpoOBaHHOMY 3a4eTy 10 Y4eOHOH AMCIHUIIINHE

o W

o

[0}

. CoBepiieHHbIE HOpMaJIbHBIE  (POPMBI.

«/luckpeTHasi MaTeMaTHKa C 3JIeMEeHTAMH
MATeMAaTHYKON JOTHKH» AJ15 00y4alomuXxcs Mo
CIEeNHAIBHOCTH
09.02.04 UndopManOHHbIE CHCTEMBI H
NPOrpaMMHPOBaHHE
(2xype)
[TpocTeie M cioXHBIE BbICKa3biBaHHUs. OCHOBHbIE Jiornueckue omnepauuu. CocraBieHHE
TaOJMUI] HMCTHHHOCTU JJISi CIOXHBIX BbICKa3blBaHUN. PaBHO3HAuHBIE, TOXJIECTBEHHO
HUCTHUHHBIC U TOXKACCTBCHHO JIOKHBIC BBICKA3bIBaHUA.

. ToxnecTBeHHbIe TpeoOpazoBaHusl OyaeBbIX QYHKIIUN
. OCHOBHBIE TOXKECTBA aNTEOPHI JOTUKHU. YTIpoIieHHue GOpMYII.

Ymo3zaximouenus. [IpoBepka JOrMueckoid KOPPEKTHOCTH YMO3AKIIOYEHHH 1o Tabuuie
UCTHHHOCTH H C TIOMOIIBIO PAaBHOCHIJIBHBIX TIPe00pa3OBaHMIA.

Bynessl pynxiun. OcHOBHBIE OysieBbI QYHKIIMH U UX TaOIUIBI 3HAYCHUH.

CrniocoObI 3a1aHus OYIeBBIX PYHKIIHH.

Anroputm mnoctpoenus CJIH® u CKHO.
[Tonyuenne cneactBuii ¢ nomomibo CAH® u CKHO.

. JIBoiicTBEHHBIE 1 CaMOBOMCTBEHHBIE OyNIEBbI ()YHKIIMH.
. Cymma no moaymio. Muorowien Xerankuna. [Ipencrasnenue OyneBoil GyHKIMH B BUIAE

MHorouleHa JKerankuHa.
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10. OcHoBHBIE KJTacCHI OYJEBBIX (PYHKITUH.

11. ®yHKIMOHANBHO MOJIHBIE cUCTeMbI OyneBbIxX GyHKuui. Teopema IlocTa.
12. OOmue MoHATHS TEOPHH.

13. CriocoObI 3a1aHHsI MHOKECTB.

14. OcHoBHBIE Omepauy HaJl MHOKECTBAMH M X CBOMCTBA.

15. MoOIIHOCTh MHOXKECTB.

16. I'padmueckoe n3o0pakeHHEe MHOXKECTB Ha quarpaMmmax Ditiepa-BenHa.
17. lexapToBO NpOU3BEAECHUE MHOXKECTB.

18. OtHomenus. buHapHbBIC OTHOIIIEHUS U UX CBOMCTRBA.

19. TMonsTHe npeaukara.

20. Jlormyeckue onepanuy Haj MpeAUKaTaMH.

21. KBaHTOpBI CYIIECTBOBAHUS U OOIIIHOCTH.

22. TloctpoeHue OTpULIAHUHN K TpeIMKaTaM, COJEPKaIIMM KBAHTOPHBIE OIEepaIiu.
23. OcHOBHBIC MTOHATHUS Teopun rpados.

24. Bunpl rpad)oB: OpHCHTHPOBAHHBIE 1 HEOPUEHTUPOBAHHBIC IPadbl.

25. CnocoObl 3aaHus rpadoB.

26. MaTpuIlbl CMEKHOCTH ¥ MHITUACHITUHN 11 rpada.

27. DiunepoBsl Tpadbl.

28. I'aMHJIBTOHOBHI TpadFbl.

29. [lepeBbsl.

MNPAKTUYECKUE 3AJAHUSA
. Onpenenuth, paBHO3HAYHBI MJIM HET BBICKA3bIBAHMSL.
. CocTaBuTh 11 BRICKa3bIBAHUS TAOJIUILy HCTHHHOCTH.
. Peminth ¢ noMoInpro Tabiauil MCTUHHOCTH JIOTHYECKYIO 3a/1ady.
. Haiitu CAH® ¢opmysl.
. Haiittu CKH® ¢dopmynbl.
. [TomyuuTs BCe BOBMOXKHBIE CIENICTBUS U3 (HOPMYIIBI.
. IlonyuuTts U3 GOpMyIbI CIEICTBUS, COJIEpKAIUE TOJIBKO YKa3aHHbIE IEpEMEHHBIE.
. IIpoBepUTH TOTNYECKYIO0 KOPPEKTHOCTh YMO3AKJIFOUEHUS 110 TaOJINIEe UCTUHHOCTH.

9 .IlpoBepUTh JOTHUECKYIO KOPPEKTHOCTh YMO3AKIIFOUEHHS NPU IOMOIIY PABHOCUIIBHBIX
npeoOpa3oBaHUM.

10. YopocTtuts ¢popMyiy NpH MOMOIIM PAaBHOCUIBHBIX TPE0Opa3oBaHUi.

11. Tlo Tabnuile MCTUHHOCTA TOJYYUTh Hauboinee TmpocTtyo  (opmyiny,
COOTBETCTBYIOIYIO 3TOH TabnuLe.

12. TlocTpouTs asns OyneBor GyHKIUU TaOIUIy 3HAYSHHH.

13. N306pa3uth rpaduyecku 0yneBy QyHKIUIO, 331aHHYIO TaOJIMYHO.

14. N300pa3uth rpadudecku 0yneBy GHyHKINIO, 3aJaHHYIO (OPMYJIIOM.

15. IHoctpouts CIH® OyneBoit pyHKINN.

16. Iloctpouts CKH® GyneBoit pyHKIHN.

17. 3anucarp no Tabnuie 3HaUYeHUNH Hanbosee MpocTyo (Gopmyily, 3aJaolrylo OyneBy
GyHKIHIO.

18. Yopoctuts Gopmyny, 3afaromryio OyneBy (YHKIUIO, ¢ TTOMOIIbIO TOXKIECTBEHHBIX
npeoOpa3oBaHUM.

19. IlpoBepuTh C MOMOIIBIO TOXKAECTBEHHBIX NMPEOOpPa3OBaHUMU, SBISAIOTCA JTU OYJEBbI
(GYHKINY paBHOCHUIHHBIMH.

20. Haiiti pyHKIMIO, TBOWCTBEHHYIO K JaHHOW (DYHKIIUU.

21. IlpoBeputs, siBnsieTcs u OyneBa (PyHKIMS caMOIBONCTBEHHOM.

22. TlpenctaBuTh OyneBy (pYHKIUIO B BUIe MHOrowieHa JKerankuxa.

23. C nomouibto MHOTOWIeHa JKerankuHa HalTH 3HaueHue OyseBol QyHKIUH.

24. C nomoipto MHorowieHa JKerankuHa NpoOBEpUTb, SABISIOTCA JIM OyneBbl (HYHKIHUN
PaBHOCHIILHBIMH.

0NN DN KW
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25. IlpoBepuTh TPUHAMICKHOCTh OyneBoW (yHKIMH K (YHKIHOHATIHHO 3aMKHYTBHIM
KJIacCaM.

27. IIpoBepuTh, SIBISETCS JIM CHCTeMa OYJIEBBIX (DYHKIIMH MOJTHOM.

28. IlocTpouTh peneiHO-KOHTAKTHYIO CXEMY, COOTBETCTBYIOIIYIO YKa3aHHOW OyieBoit
byHKIIMH. MUHUMU3UPOBATh CXEMY.

29. Tloctpouth cxemy u3 (QYHKIMOHAIBHBIX JneMeHToB «M», «WUJIN», «HE»,
peanu3yronryo 0yneBy GyHKIHIO. MUHUMU3HPOBATH CXEMY.

30. Ilo 3amaHHON peneiHO-KOHTAKTHOM CXEM€ 3amucaTb COOTBETCTBYIOILYIO OyleBY
byHKIMI0. MUHUMHU3UPOBATh CXEMY.

31. ITo 3agaHHON cxeme U3 (PYHKIIMOHAIBHBIX 3JIEMEHTOB 3aIIMCATh COOTBETCTBYIOIIYIO
OyneBy GyHKUIMIO. MUHUMH3HUPOBATH CXEMY.

32. BBINOJIHUTH IEUCTBUS HaJl MHOXXECTBAMHU, 3a/IaHHBIMU MTEPEUUCIICHUEM.

33. BbIMoNHUTE JEUCTBUS HaJl MHOXKECTBaMH, 3aJaHHBIMU Tpaduyecku (OTpe3KaMu Ha
psIMOIA).

34. DBblmonHUTH,  JAEWUCTBUS  HAA  MHOXECTBAMH,  3aJaHHBIMU  TpadudecKu
(reomeTprueCcKMMH (pUrypaMu Ha IJIOCKOCTH).

35. M300pa3uth KpyroBbIMH CXeMaMu Oiliepa pe3yiabTaT BBINOJTHEHUS JEUCTBUN HaJ
MHOKECTBAMH, YIIPOCTUB MPEABAPUTEIHHO BHIPAKCHHE.

36. OnpenenuTh BUI OTOOPaKCHHMS.

37. BBITIOJIHUTH NEUCTBHUS C MTOJCTAHOBKAMH.

38. OnpenenuTts 3HaK U MOPSAIOK IMOJICTAHOBKH.

39. Pemuth ypaBHEHHE C MOJCTAHOBKAMH.

40 . OnpenenuTh, KAKUMHU CBOMCTBaMH 00J1a7laeT yKa3aHHOE OMHAPHOE OTHOIIICHUE.

41. [eiictBus Hax rpadamu. [locTpoeHume MaTpuubl HHIUACHTHOCTH WM MaTpPHUIIBI
CMEXHOCTH rpada.

[TpomexyTouHass arTecTalisi COCTOMT M3 OJHOIO JTamla: IpaKTUYecKas IpOoBepKa
(pemeHue 3amay).

[TpomMexxyTouHasi aTTecTalus COCTOUT U3 OJIUH JTall: BHIMOJIHEHUE MTPAKTUYECKON pabOTHI.

ITPAKTUYECKHUE 3AJAHUA

1. Ol'lpe)le.]'ll/ITb, PABHO3HAYHbI WJIH HET BbICKA3bIBAHHU S
Ecnu cmy()eHm cOMOBUJICA K IK3AMEH)Y, OH IK3AMEH coacm.
Ecnu cmydeHm coan OK3AMEH, MO OH K IK3AMEHY 2OMOBUJICHL.

Ecnu cmyoenm comosuncs k 9k3ameny, oH IK3ameH coacm.
Ecnu cmyoenm ne 2omosuncs k s5Kk3ameny, mo oH 9K3amMeH He coacm.

Hesepro, umo kaswcowiii cmyoenm Hauieti epynnsl Myn u J1eHUs.
Kaoicoviii cmyoenm nawietl epynnvl He myn uiu He JIeHUs.

Hesepno, umo kastcowiii cmyoenm Haueti 2pynnol Myn U 1eHU8.
Kaoicowii cmyoenm nawieti epynnol He myn u He J1eHUS.

Ecau cmy()eHm cOMOBUJICA K IK3AMEH)Y, OH IK3AMEH coacm.
Ecnu cmyOeHm He coan IK3AMEH, MO OH K IK3AMEH) HE cOMOBUJICAL.
2. CocTaBUTDH AJIfl BBICKa3bIBAaHUA Taﬁ.ﬂlfllly HCTUHHOCTH.

((AvB)—> B)v(AAB)v A
((AAB)«—(4v B))—>(4v B)
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(AAB)—>(BvA)—(AAB)

Ad—>B—>AAB))vB

(AAB)> B A)v(BAA)

3. Pemiuth ¢ noMoONIbI0 TA0JIMI MCTHHHOCTH JIOTUYECKYI0 3aa4y.

Bo epems sxzamena npenooasamenv obHapysicun, umo mpoe cmyoeHmos — Anghepos,
Bacunves u Copoxun cnucvlearom, npuuem wnapeaika y Hux oona Ha mpoux. Ha eonpoc
npenooasamelis, 4bs 9Mo UHMEILIEeKMYalbHas COOCMBEHHOCMb OHU 0ANU ClledyIouue Omeemyl.:

Anghepos: «llInapeanka ne mos, a Bacunrvesay.

Bacunves: «Ecau sma wnapeanxka ne Angpeposa, mo ee npurnec Copokumy.

Copoxun: «9mo ne mos wnapeanka, a Bacunvegay.

Yvs wnapeanka — Angpeposa, Bacunvesa, Copokura unu ¢ HUMU NOOEAULCS 3HAHUAMU
ewje Kmo-mo, eciu 6ce mpoe cKa3aiu Henpagoy?

Tpoe cmyoenmos — Angepos, Bacunves, Copokumn ObLiu YIuueHvl HA JeKYuu 8
PACRUBAHUU CRUPMHBIX HANUMKOS, 6 uacmuocmu, nusa. Ha eompoc, kmo npumec nueo ua
3aHAMUSA, OHU OMEEMUIU MAK

Angpepos: «lluso npunec uru Bacunves, unu Copoxkumy.

Bacunves: «Ecau smo CopokuH, mo s ne 6UHO8AM Y.

Copoxun: «lluso npunec Anghepos, no ne Bacunvesy.

Yve nueo pebsma pacnusanu ua nekyuu — Aageposa, Bacunvesa, Copoxuna uiu ux
Yeocmul Kmo-mo euje, eciu npagoy cKazaj moabKo 0OUH U3 HUX?

Bo epems nexyuu 6 ayoumopuu pazoancs 360HOK MoOOUIbHUKA. BozmywenHulil
npenooasamens YCMpOoul pazHoc mpoum nooospesaemvim — Angeposy, Bacunvesy u Copoxumy.
Ha sonpoc npenodasamens, kmo 3a6vi1 OMKAOUUMb MeNehOH, CIYOEeHmMbl OMEENUIL:

Angpepos: «Imo ne y mens, a y Bacunvesa mobunvHuk 3a3eeHeny.

Bacunves: «Ecnu smo mou menegon, mo Anghepos ne surnosamy.

Copoxun.: «Ecnu amo meneghon Angheposa, mo s 30ecb Hu npu uemy.

Kmo xpaiinuii, eciu éce mpoe ckazanu npasdy — Kmo-mo u3 Hux, ulu npenooasamenv
owudCs U NPOBUHUILCS COBEPULEHHO OPY2OTi CILYOEHM.

Ilpenooasamenv obHapyscun, umo y mpoux cmyoenmos — Angheposa, Bacunvesa u
CopokuHna ucnpasienvl 6 JdcypHaie OmmemKu 3a KOHmpoavHyro pabomy. Ha eéonpoc, kmo smo
coenan, CmyoeHmol OMmeemuay makx:

Anghepos: «Omo Bacunves unu Copokumy.

Bacunves: «9mo ne s, a Copoxuny.

Copoxun: «Ecau Anghepos ne sunosam, mo smo coenan Bacunvesy.

Kmo ucnpasun ommemxu 6 scypnane — Anghepos, Bacunves, COpokun unu HeusgecmHulil
006podicenamens, eciu npagoy cKA3ajl MoabKo 0OUH U3 HUX?

IIpenooasamensv 6vi0an cmyoeHmam npogepeHHvle KOHMPONbHble pAbOmMbl U YCIbIUAT
2POMKO U OMYemau8o NpousHeceHHoe HeyeHsypHoe closo. 1100Has mpoux nooo3pesaemvix —
Angheposa, Bacunvesa u CopokuHna, npenooasamenb NOUHMEPECOBANCA, KO20 JHce MO MaK
Yousu pesyrbmam KoHmpoavHou. Omeemvl cmyoeHmos:

Angepos: «Imo Bacunves unu Copoxumy.

Bacunves: Omo ne s, a Angheposy.

Copoxun: «Ecnu amo Angpepos, mo amo ne sy.

Kmo orce ne coeporcan smoyuu — Angpepos, Bacunves, Copokun unu HUKMoO u3 HUX He
BUHOBAM, eCllU 6ce Mpoe CKA3AU Henpasoy?

4. Hajitu CITH® ¢popmy.bl.

5. Haiitu CKH® ¢opmy.bl.
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6. ITosryuuTh BCe BO3MOKHBIE CJIeACTBHA U3 GopmyIbl.
(A4v B)—>(A— B)
(AAB) < (Av B)
(4—> B)—>(B—A)
(A B)—(B— A)
A—>B—>(AAB))

7. HOﬂy‘ll/lTb H3 (l)OpMy.]'ILI CICACTBUA, CcCoAecpkaliue TOJbBKO YKa3aHHbIC
MMEePEMEHHBIC.

(C— A)A(Av B) - nepemennsie 4 u C

(AAB) > (C— A4)- nepemennbie B u C

(4> B)—>(Av C)- nepemennnie A u B
(4— B)— (Av C)- nepemennsie B u C

(A—>C)v(BAC)- nepemennbie 4 u C

8. [IlpoBepurh JIOTMYECKYI0 KOPPEKTHOCTb YMO3aK/IIOYEHHsI MO0 Tadumie
MCTHHHOCTH.

9. IlpoBepuTh JIOTHYECKYI0 KOPPEKTHOCTb YMO3aK/JIKYeHHUS TMPH TOMOIIHA
PaBHOCHJILHBIX NIPe0Opa30BaHUIl.

Cmyoenm coacm sK3amen mo20a U MOILKO Mo20d, K020a 8blyUum 6ce onpeoeneHusl.
Cmyoenm ne coan sxkzamen. CnedosameinbHO, OH He GblyUUIL 8CEX ONPEOeNeHUI.

Omom cmyoenm — u3z epynnot 31-AT umu 31-OP. On 6 cnuckax epynnwr 31-OP.
Credosamenvuo, on He u3z epynnol 31-AT.

Omom cmyoenm — u3z epynnol 31-AT unu 31-OP. B cnuckax epynnot 31-OP e2o nem.
Cnedosamenvro, on uz epynnot 31-AT.

Ecnu y cmyoenma ecmwv roncnexm, ou coacm 3auem. Cmydenm 3auem He cOAQil.
CnedosamenvHo, y He20 KOHCheKma He 0blio.
Ecnu cmyoenm  npucymcmeoean Ha ecex 3amamusix, sk3ameH oH coacm. Cmyoenm

nponyckan 3auamusi. CieooeamenbHo, OH He cOACH IK3AMEH.
10. Ynpoctuts ¢gopmyJy IpH NOMOIIM PABHOCWIbHBIX NIPe00pa3oBaHuid.

(AVB)A(A— B)A(AVB)
((AAB)—(AAB))A(4v B)
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((A—>(B—>(AAB))—(A4VvB)
((AAB)—(AAB))—>(AAB)
(A>B)—(A>B)A(VB)

11. Mo Tadauume HMCTUHHOCTH TOJYYUTHL HauOosiee mpocTtyww Gopmyay,
COOTBETCTBYIOLIYIO 3TOi TabJuILe.

A|B|C|F; F2 F3 Fa Fs
111,11 0 0 0 1
111010 0 1 1 1
1/101]1 1 0 1 0
10,010 1 1 0 1
01110 0 1 1 0
01|01 1 1 0 0
0/0|1|0 1 0 0 0
00010 0 1 1 1

12. IlocTponTs 115 OyseBoi GyHKIUM TA0IMILy 3HAYCHHI.
13. Iloctponts CAH® Oy.1ieBoii pyHKUMH.
14. Hoctponts CKH® 6yJieBoii pyHkumuu.

15. C nomompbio MHorowieHa KerajnkuHa HaWTH 3HaveHue OyseBoil (GpyHKuMHU

£(0,1).

16. IHocTpourn HauboJ1ee MPOCTYIO pes1eiHO-KOHTAKTHY IO cxemy,
COOTBETCTBYHOIILYIO YKA3aHHOM OysieBoi pyHKIHUH.

17. MlocTtpouts HamboJiee MPOCTYIO cXeMy M3 (PYHKUMOHAJBHBIX 3j1eMeHTOB «M»,
«NJIN», <HE», peanu3yomyio 0yJjaeBy GpyHKIHIO.

fi=(y—>X)BXAY)

f, = (xX®y) A(X—> )
fy=(x@y) > (x )
f,=(x¥y)@x¥y)
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fo = (xey) ¥ (xBy)
18. U300pa3uTs rpapuyecku 0ysaeBy pyHKUIMIO, 321aHHYI0 TA0JINYHO.

19. 3anucarp mo TabsaMue 3HAYeHUIl HauOoJsiee MPOCTYO (Gopmyliy, 3aJaK0LIYI0
OyseBy pyHKUUIO.

Xy [z | fixyz | fa(xyz | faxy.z | fa(xy,z | fs(xy,2)
) ) ) )
1/1]1]0 0 1 1 0
1/1]010 0 1 0 0
11011 1 0 1 1
110(0/1 0 1 0 1
0[1]1]1 1 0 0 1
0[1]0]0 0 0 1 1
0[0[1]0 1 1 0 0
0(0[0]0 1 0 1 0

20. U300pa3uth rpadguyecku 0yjieBy (PyHKIHIO, 32JaHHYIO (POPMYJIOH.

21. VYnpocrurs dopmyay, 3azaumyr 0OyjgeBy (QYHKIHIO, € TIOMOUILIO
TOKAECTBEHHBIX NPeo0pa3oBaHMI.

22. Hajitn pyHKIMIO, ABOMCTBEHHYIO K JAHHOH QyHKIUH.

23. IipoBepuTh, sIBJIsIETCS 1 Oy.aeBa (yHKIHS CAMOIBOICTBEHHOIA.
fi=((y > X)X A ) v X

f,=(X®y) A (x> (x4 )

f, =y | (xBy)) > (x Vv y)

f,=((x{ B y)) o x

fy = (x@x—>y) ¥ (xPy)

24. TlpoBepuTh ¢ NOMOLILI TOXKIECTBEHHBIX NpPe0OpPa3oOBaHUl M € NMOMOLUBIO
MHoOrowieHa JKerajikuHa, SBJISIOTCA JH OyjdeBbl (YHKUMH PaBHOCHJIbHBIMH. st

bynxkuun fy ¢ nomMombi0 MHorowieHa Kerankuna spranciuts f,(0,1).
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ff=Xx>{Ye)u f,=X>y)o(XxX—>2
fi=xAlye2)u f,=XAy)>(XA2)
ff=xvyvzu f,=(x>y)>z
f=(xeoz2)>@yYv)u f,=(X>Yy)vz
fL=xo>yv(izoyun L=x>y)vz
25. IIpoBepuTh, ABJIAETCA JIH CUCTEMA OyJieBbIX PYHKUMI MMOJTHOM.
x@y,x A v}

x> y.x}

Ly

x—yxayl

x> yx oy}

26. I1o 3a1aHHOM peJIeliHO-KOHTAKTHOM CXeMe 3alMcaTh COOTBETCTBYIOIIYIO OyJieBy
¢pyaxkumno. MUHUMHM3HPOBATH CXEMY.

<l
<l

27. Ilo 3apanHoii cxeme M3 (GYHKIHMOHAJIBHBIX JJI€EMEHTOB 3alUCaTh
COOTBETCTBYIOIIYIO OyjieBY (pyHKIHIO. MUHMMH3HPOBATH CXEMY.

He
HE

°l

nnn
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28. BLINOJIHHTH A€iiCTBHS HAX MHO/KECTBAMH, 32[AHHBIMH TTePeYHC/IeHHEM.
({-1,0,1,2,314{-2,-1,0,1,2})u{-1,1}

({-1,0,1,2,3u{-2,-1,0,1,2))

({-1,0,1,2,3n{-2,-1,0,1,2})4{-1,1}

({-1,0,1,2,3U{-2,-1,0,1,2})4{-1,1}

29. JMamwt u muowectsa A={x/xe[-54]}, B={x/xe[L5]} m C={x/xe[4;9].

HaiiTn MHOKECTBO:
(44440(ANC)

30. lanbl MHOKecTBA A= {(X,y)/y > O},B: {(X, )/ x< O} uC= {(xxy)/ y> X} . Haiitn

MHOKecTBO: (AU B)

31. N300pa3uTh KPYroBbIMH CXeMaMHu Jiljiepa pe3yJbTAT BbINOJHEHHUS J1eiiCTBUIA

Haa MHokecTtBamu: A(B U C)

32. OTob6pakeHneM Kakoro Bujaa siBjsiioress pynkuuu Yy = Inx, y=sinx, y= ’\)’/;?

33. BpInoJaHUTH JeHCTBUA C moaACTaHOBKaMH, ONpeac/JIMTL 3HAK W TIIOPAAOK
l'lO.]Iy‘-lHBIlICﬁCH MnoaACTAaHOBKHM.

-3

(12345}°(12345J
21 53 4)\5 3 21 4

(l 2 3 4 5j°(l 2 3 4 5)

31 45 2)\1 35 2 4

34. Pemnth ypaBHeHHE € MOJICTAHOBKAMHU.
(1 2 3 4 5]°ax = (1 2 3 4 5)
31 2 45 4 1 35 2
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0x°(1 2 3 4 5J:(1 2 3 4 5}

3521 4 4 21 3 5

35. OnpeaennTb, KAKMMH CBOIiCTBaMH 00.1a/1aeT YKa3aHHOe OMHAPHOE OTHOLLIEHHE:
«ObIMb UHYUOEHMHBIMU 0OOHOLL 8epUiUHe» HA MHOJcecmee pebep epaga

«OblMb OONONHEHUEM» HA MHOJCecmee 2paghos

«Obimb 06pamemu» HA MHOcecmae NOOCMAHOB0K

36. IlocTpoiiTe MATPULBI CMEKHOCTH M MATPULbI HHUMAEHTHOCTH 115 rpados G.

v
N

v

e
~

3
5
G=(G, NnG,)uG,
Gl GZ GB
2 2
’ / /\ /
S > 1 5 > 2
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G=G,u(G,nG,)

G, G,

2 / ’

3

A

Gs

V. IlepeyeHb MaTepHaJIOB, 000PYA0BAHUS U HH(POPMALMOHHBIX HCTOYHHKOB,
HCII0JIB3YyEeMBbIX B X0/J1€ aTTeCTALMH 110 Y4eOHOH JTHCIUIITTHHE

Oo6opynoBanne yueOHOro kabunera. TexHu4eckue cpeacTBa 00y4eHus :

HaumenoBanue kadnnera/ 1aboparopun

Ocnamenue kabnnera/ 1abopaTopun

Kabuner No206 «Maremarnka. MareMaTHdeCcKHe
JucIUIIMHEL. O011e00pa3oBaTENbHbBIE TUCIUTITHHBI

Kowmmnekt yuebHON mebenu (CTOJBI, CTYIbs,
JI0CKa); KOMIBIOTEp B cOOpe (CUCTeMHBIN 010K
(Intel Celeron 1,8 GHz, 1 Gb), monutop Philips
193 KK, xnaBuatypa, Mblmb) - 1 1T,
JIOKaJIbHas KOMITbIOTEPHAs CETbh,
rpadompoekrop «Vega n 13110», »skpan
JIEMOHCTPAIIMOHHBIN Ha ITatuBe — | 1T
Muxkpoxkanbkynstop 15mr; Crenasi; Habop
MOJENIEd MO  CTEPEOMETPUH,  KOMIUIEKT

MJIAaKaTOB
Nudopmanuonnoe obdecreyeHne 00y4eHHUsI:

HaumenoBanme Y4yeOHo-MeToAMUYeCKOe H HH(OPMALIMOHHOE o0ecnieyeHune
yeOHOM QMCUMII- Bun uznanus MecTo u3nanus
y HaszBanmue ABTOp A3 A ’
JIMHBI (yueOHUK, U3/1aTeIbCTBO, I'0J1
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y4eOHoe nocoodue,

H3JaHusA, KOJI-BO

MeTOHYeCKHe crpanuy /
yKa3aHu, AOCTYIHOCTH
NPAKTUKYM U |MHGOPMAIIHOHHOT
T.0., 0 pecypca
CChLJIKA Ha
UH(OPMAIUOHH
blil pecypc)
EH.02 OcHOBHas quTeparypa
JAuckpernas A.N. T'ycena, VYueOHUuK Mocksa:  KVYPC,
JluckperHas MareMaTuka
MaTeMaTHKa C B.C. Kupees, 2019. - 208 c. -
3JIeMeHTaMu A.H. Tuxomupona ISBN 978-5-
MaTeMaTH4YecKOil 906818-21-8. )
JIOTUKH
URL:

https://ibooks.ru/re
ading.php?producti
d=360667

I[I/ICerTHaH MaT€MaTuKa

B.E. Xonakos,
H.A. CokonoBa

YueOHuk

Mocksa: Uudpa-
M, 2019. - 542 c. -
ISBN 978-5-16-
013184-9. - URL.:
https://ibooks.ru/re
ading.php?producti

d=361241
JlonosHUTEIbHAS IUTEPATYpA
A.N. T'ycena, Co6opuuk 3amau  (MockBa:  KYPC,
JluckpeTHas MaTeMaTHKa
B.C. Kupees, 2018. - 224 c. -
A.H. TI/IXOMI/IPOBa ISBN 078-5-
906818-72-0. -
URL:

https://ibooks.ru/re
ading.php?producti
d=360807

HNHuTepHeT-pecypcesl

http://window.edu.ru/resource/153/571

53

http://www.electro-

vgsha.narod.ru/Biblioteka/Teoriya vero

vatnostey s grafami.pdf

HNurepHer
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https://ibooks.ru/reading.php?productid=361241
https://ibooks.ru/reading.php?productid=361241
https://ibooks.ru/reading.php?productid=361241
https://ibooks.ru/reading.php?productid=360807
https://ibooks.ru/reading.php?productid=360807
https://ibooks.ru/reading.php?productid=360807
http://window.edu.ru/resource/153/57153
http://window.edu.ru/resource/153/57153
http://www.electro-vgsha.narod.ru/Biblioteka/Teoriya_veroyatnostey_s_grafami.pdf
http://www.electro-vgsha.narod.ru/Biblioteka/Teoriya_veroyatnostey_s_grafami.pdf
http://www.electro-vgsha.narod.ru/Biblioteka/Teoriya_veroyatnostey_s_grafami.pdf

V1. JonosaHenus u u3MeHeHus1 K KOMILIeKTY ®OC Ha y4eOHbIN roj
Homnonuenus u u3Menenus: Kk komiuiekty ®@OC na 20 -20  y4yeOHbI roa mo y4eOHOI
aucuurimHe JIuckpeTHas MaTeMaTHKa ¢ 3JIEMEHTaMU MaTeMaTU4eCKOU JIOTUKH.
B xommuiekT @OC BHECEHBI CIEAYIONIUE U3MEHEHUS:
Hononnennss u wusMmeHeHus B komruiekte @DOC ob6cyxnensl Ha 3acemanuu LK
MaTEeMaTHYECKUX U €CTECTBEHHOHAYYHBIX IUCIMILIUH

« » 20 r. (mpotokoia Ne ).
[Mpencenarens [IK / /
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