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IINIAHUPYEMBIE PE3VYJIBTATbBI OBYUYEHUSA

1.1. lean v 321294 AM CHUTIJIMHBI

Lesb ocBOEHMA TUCHMILIUHBI:

[lenssMu ocBOeHMs] AMCUUIUIMHBL «JluckpeTHass Maremaruka» sBiseTcsl (OPMHUPOBAaHUE Y
CTYACHTOB OOIIEH MaTeMaTH4eCKOW KyJIbTYpHl, OBJIaJIcCHUE MU OCHOBHBIMH MaTeMaTH4€CKHUMU
HNOHATUSAMH U METOAAMU PEILIEHUs TUIIOBBIX 3a/1aHU, TaK HEOOXOAUMBIMU YUUTEIIO MaTeMaTUKH.
3agayu AMCUUILINHBI:

1.®opMupoBaHHE y CTYAEHTOB OCHOBHBIX MaTeMaTHYeCKUX MOHATUN U 3aKOHOMEPHOCTEN TEOpUn
MHOXECTB, MAaTeMaTHUeCKOW JIOTUKH, Teopuu rpadoB, anreOpsl BBICKa3bIBAHHH, TEOpHUU
IPEIUKATOB.

2. ®opMupoBaHHE y CTYACHTOB YMEHHUS ONEPUPOBATH C aOCTPAKTHBIMH OOBEKTaMU M OBITh
KOPPEKTHBIMU B YIHOTPEOJEHHMM MareMaTH4eCKMX IOHATHM W CHMBOJIOB JUISl BBIPAXKEHUS
KOJIMYECTBEHHBIX M KAY€CTBEHHBIX OTHOIICHHH.

3. ®opMUpOBaHHE MATEMAaTHYECKOTO amlapara 1 OCBOEHUE OCHOBHBIX BBIYUCIMTEIBHBIX CXEM U
IIPHUEMOB.

4. ®opMHpOBaHUE y CTYAECHTOB YMEHHUs NPUMEHATh OCHOBHBIC IOHATUS M METOIbl  pEIICHUsS
TUIIOBBIX 33124 Ha MPaKTHKE.

1.2. Ils1anupyemble pe3yJibTaThl 00y4eHUs1

B pesynbrare OCBOEHHUS MAHHOW TUCHUIUIMHBI Yy OOYYaroUmIuXxcsi (pOPMHUPYIOTCS CIEAYIOIINe
KOMIIETEHIMH:

YK-1. CiocoGeH ocymecTBIATh MOUCK, KpUTUIESCKHI aHAIU3 U CUHTE3 HHPOPMAIUH, IPUMEHSThH
CUCTEMHBIN MOAXOJ AJIs peIlIeHHs] TOCTABJICHHBIX 3a/a4.

ITIK-1. Crioco0GeH ocBauBaTh M KUCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS U MPAKTUUECKUE YMEHUS U
HaBBIKU B IIPEAMETHON 00JIaCTH IPU PELIeHUH NPo(hecCHOHANbHBIX 3a1a4

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI
JucuumumHa BXOOUT B oOs3aTenbHYI0 4acTh bioka 1 «/lucuumiamsbl (MOIYNN)» U SIBISETCS
00s13aTeIbHOMN IS U3yYEHUSI.

I[JISI OCBOCHUS JUCIHUITIJIINHBI «I[I/ICKPGTHEUI MarcMaTrukKa» CTYI[eHTI)I I/ICHOJIB3YIOT 3HaHUA, YMGHI/DI,
HABBIKH, TOJTYYCHHbIE U C(POPMUPOBAHHBIC B XO/€ M3YUCHUS TUCIUIUIUHBI «Anredpa u Teopus
guceny, «MareMaTnuecKuil aHaInu3).

W3ydenune nucuruinHbl «J{uckpeTHas MaTeMaTukay siBiseTcs 0a30i s TaabHEHIIero OCBOeHUs
CTYIEHTaMH JHUCLUUIUIMHBI «ApudMeruka HAeHCTBUTENBHBIX uncen», «OOpa3zoBareiabHbIe
TEXHOJIOTHH B 00yUYE€HUU MaTEMaTHKE.

3. OFbEM U COAEP/KAHUE JUCHUITJINHBI
3.1. O0beM ATUCHUATIINHBI

IMoxa3areab 00beMa AU CIUILINHBI Kou-Bo yacoB
Ounas

OO0beM IHUCIUILINHEI B 3aU€THBIX SIUHUIIAX 3
O0BeM IUCIHILIMHEL B Yacax 108
KonraktHas paboTa: 56,3
Jlexmun 18
ITpakTyeckue 3aHATHS 36
KoHTakTHBIEC Yachl HA TPOMEKYTOUHYIO ATTECTAIHIO: 2,3
DK3aMeH 0,3
[Tpenmpk3amMeHAMOHHAS KOHCYIIbTAIUS 2
CamocrosiTenbpHas pabora 42
KonTponb 9,7

dopMa IpPOMEKYTOUHON aTTECTALUN: K3aMEH B 9 cemecTpe.



3.2. Conep:xaHue TUCHHUILINHBI
Ounas popma o0yueHnust

HanmenoBanue pa3ienoB (Tem)
TUCIHUTUIMHBI C KPATKUM COIePKAHHEM

KOJIHYI€ECTBO YaCoB

JeKIHH

NpaKTHYeCKHe
3aHATHSA

Pasnen 1. DjieMeHTHI TEOPUH MHOKECTB

Tema 1. Bsedenue u 0CHOBHbIE NOHAMUS MEOPUU MHONCECTE

OCHOBHBIC TIOHATHS TEOpUM MHOXeECTB. Ornepalnuyd HaJi MHOXECTBAMU
(oObemuHeHue, TmepecedyeHHe, pasHOCTb). YHHBEPCaJbHOE MHOMKECTBO.
Jomonaenne mMHOXecTBa. Jlmarpammer Ditnepa-Benna. JlexkaproBo (mpsmMoe
MPOM3BE/ICHIE) IPOU3BEICHNE MHOXKECTB U €0 CBOMCTBA.

Tema 2. Bunapnvie OmHOWEHUSA HA MHOXNCECBAX

OmnpezeneHne OTHOIIEHUS! HAa TIape MHOKECTB M MIPUMEPHI TAKUX OTHOIICHHH.
bunapHoe oOTHOIIEHWE Ha MHOXECTBE, CBOHCTBa OWHAPHBIX OTHOIICHWH
(pehaeKCHBHOCTD, aHTUPE(IICKCUBHOCTD, CHUMMETPUYHOCTb,
AQHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTH ), IPUMEPHI OTHOLICHUH, 00JIaIal0INX
HEKOTOPBIMHU U3 TIEPEYHCIICHHBIX CBOHCTB.

Tema 3. OmHowienue 3K8UBANEHMHOCNIU U OMHOULEHIUe NOPAOKA
OTHOIIICHHE SKBUBAJICHTHOCTH M OTHOIIECHHUE TOPsAKa, MpUMephl. Pa3OueHue
MHO)XECTBA U OTHOLIEHUE KBUBAJICHTHOCTH. PAaKTOP-MHOXKECTBO.

Paznea I1. DaemMeHTBI MATEMATHYECKOH JJOTHKH

Tema 4. OcHosHble nonsamus aieeOpbl BbICKA3bIBAHUL

Bricka3biBaHHe, OCHOBHBIC JIOTUYECKHME CBS3KM  (ONEpanuu) JIOTUKU
BbICKa3bIBaHUH, Jorudeckas ¢opmyaa. OCHOBHbIE CXEMbl JIOTHUECKH
MPABUIIBHBIX PACCYXICHUH. ANreOpa JIOTUKH, JIOTHIecKre (PyHKIINH.

Tema 5. Bynesa ancebpa

Bynessl pynknuu. Onepanuu Haj OyneBbIMH (QyHKIUSMHE;, TU3bIOHKTHBHEIC
HopMmaubHEIe hopmbl (JIHD), koHbIOHKTHBHBIE HOpMabHBIE Popmbl (KHD);
cosepurennsie JIHO/KH® (CAHD/CKH®).

Paznea I11. DnemenTsl Teopun rpagos

Tema 6. Buowt epagos

Omnpenenenne rpaga. CrnocoOsl 3aganus rpagos. Bepmunasl u pedpa. CreneHsb
BepmmHbl. Mcropuueckue 3amaun Teopun TpadoB. OpHEHTUPOBAHHBIE H
HeopreHTHpoBaHHbIe rpadbl. [epeBbs U ocToBbI [loHBIE rpadbl, IBYIOIBEHBIE
rpadpbl, TIOCKUE U IUTaHAPHBIE Tpadbl. AITOPUTMBI Ha Tpadax.

Paznen IV. KomOunnaropuka

Tema 7. Dnemenmol KOMOUHAMOPUKU

OcHoBHbIe npaBwia kKoMOMHaTOpUKH. CoueTaHus], pa3MelleHus, IepeCTaHOBKU
bunom Hprotona w monuHoMmMHManbHas (opmyna. dopmyna BKIIOUEHUH U
UCKITIOYEeHUH. 3a7a4um 0 pacupeneineHusx. ApupMeTHUeCKuil TPEyroNbHUK.
PexyppeHTHBIE COOTHOLIEHMS.

Hroro

YYEBHO-METOJIUYECKOE OBECIHEYEHUE CAMOCTOSITEJIbHON

PABOTBI OBYYAIOIIINUXCSA

Tembl 1191 Kou- DopMbI MeTtoanueck DopMEI
camocTosiTeqibHOI]  M3yuaemble BOnpochl BO [aMOCTOSITeJIbH ue 0quTpH0cTn

0 M3Y4YeHUd 4yacoB| oii padoTbl |00ecneveHust




Ornpenenenre OTHOILICHUE
MOPSI/IKA, MX BUJBI, TPUMEPHI.

1.YHactuuHo YacTU4HO yNopsg0YEHHBIE U N3yuyenune Pexomennyems
YIOPAJIOUYECHHBIE |JTMHEHWHO YIOPSA0YEHHbBIE JUTEpaTyphl, |5 AUTEpaTypa | YCTHBIN
MHOKECTBA M UX | MHOXKECTBA, HAaHOOBIINI pelieHue Pecypchl ornpoc
CBOMCTBA (HauMeHBIUIN) 1 3ajad. HNutepner.
MaKCUMAJIbHBII
(MUHUMAJIBHBIN )3JIEMEHT
2.bynesa .
anre}% A, anre6oa Omnpenenenue OyneBoi N3yuenue Pexomennyem
pa, p anredpel. Ainredpa MHOXECTB JUTEpaATypbl, |as IUTepaTrypa
MHOYKECTB U . Tecr
Anre6oa 1 anredpa BhICKAa3bIBAHUN KaK pelieHue Pecypcsl
p . |mpumepsl OyneBoil aaredpsi. 3az1ad. WNHuTepHer.
BBICKa3bIBAaHU I
Pexomennyem
N3yuyenune Y o
3.I'pynma Ornpenenenue rpymnisbl. HTEDATVDLL ast VYeTHbIi
MOJICTAHOBOK CBolicTBa YMHOXEHUS emeng > |nurteparypa. |ompoc
MIOJICTAHOBOK, OATPYIIIIA. P Pecypchl
3a/1ad4.
HNuTepHerT.
Onpenenenre TeOpeMbl, BUIbI .
et p » B N3yuenue PexomennyeM YcrHbIl
4.]loka3aTensCTB | TeOpeM, He0OXOTUMBIE U
JUTEpaTypbl, |as JUTEpaTypad omnpoc,
a B MareMaTHKe |JIOCTaTOYHBIE YCIOBUSI.
penieHue Pecypcol pelieHue
JlokazarenbCTBO OT
3az1ad. WNHurepHer. 3a1a4
MIPOTUBHOTO
. N3yuenue Pexomennyem YcrHbIN
5.21neMeHTbl Apudmernaeckuii i Y
JUTEpaTypbl, |as JUTEpaTypad omnpoc,
KOMOWHATOPUKH | TPEYTOJIbHUK
pelieHue Pecypcol pelieHue
PexkyppeHTHBIE COOTHOLIEHUS
3az1ad. WNHuTrepHer. 3a1a4

HUTOro

5. ®OH/1 OLIEHOYHBIX CPEJICTB JIJ151 MPOBEJEHWS TEKYIIEN U
MPOMEKYTOUYHOM ATTECTALIMY MO JUCHUTIJIMHE
Hepeqeﬂb KOMHeTeHHI/Iﬁ C YKasaHHEM I3TAIlOB UX q)OpMP[pOBaHI/IH B IIpouecce 0CBOCHUA

o0pa3oBaTeJIbHOM NPOrPaMMBbI

KO)I 1 HAUMCHOBAHUEC KOMIICTCHIIN

Oranel GOopMUPOBAHUS

peUICHUs IMOCTABJICHHBIX 3a/1a4.

VYK-1. CriocobeH ocymecTBIATh MOUCK, KPUTHUECKUN aHaTIN3 U
CHHTE3 WH(POPMAIIUH, IPUMEHSITh CUCTEMHBIHN MOJXO JIIS

1. Pabota Ha y4eOHbBIX
3aHATHUSIX
2. CamocrosaTenpHas padora

o0acTu mpu pereHuu NpopecCUOHaIbHBIX 3aa4

[1K-1. Ciocoben ocBanBaTh M UCIOIB30BATh TEOPETUUECKHUE
3HAHUA U IPAKTUYECKHUE YMEHHUS U HaBBIKU B MPEAMETHOM

1. PabGora Ha yueOHBIX
3aHATUAX
2. CamocTrosTenpHas padota

Onucanue nokaszaresjei u KPpUTEPUEB OCHUBAHUA KOMIIETEHIIUI Ha PA3IMYHBIX dTalmax

uX (popMUpPOBaAHNS, ONMCAHUE IIKAJ OLlCHUBAHUSA

YpoBenb dran
OunennBaemMble Onucanue
copmupos|popmupo

KOMIIETeHIIUH nokasarejen
AHHOCTH BaHUA

Kpurepun
OLlCHUBAHUA

HIxana
OlLlCHHUBAaHHUS




3HaTh OCHOBBI CUCTEMHOI'O

IIxana oreHNBaHUSA
TecTa

1. Pabota | mogxoma M OCHOBHBIE TIPHEMBI o [lIxana oreHUBaHUS
Ha pasperieHus mpoOIeMHBIX OIDOC. TECT YCTHOTO
yUeOHBIX | CUTYyalli poc, ’ omnpoca
KOHTPOJIbHAS
[Toporossl | 3aHATHUSX | YMeETb OCYILIECTBIATh aGora [ITkana oneHMBaHUSA
51 2. CaMOC |KpUTHIECKUN aHAIN3 TTPOOJIEMHBIX I(?aMOCT’()HTCJ'IL KOHTPOJBLHOU PabOTHI
TOSI- CUTyalUll HA OCHOBE CHCTEMHOI'O Has baGoTa [lIkana oneHnBaHUA
TeNbHAS | OAXOMAA, BEIPA0ATHIBAThH . (bg ar > | caMOCTOSITENIbHOU
pabora |cTpareruio ACHCTBHI pedep paboThI
[lIkana oneHnBaHUA
pedepara
VK-1 3HaTh OCHOBBI CHCTEMHOT'O
MOAX0/Ia U OCHOBHbBIE MMPUEMBI [Ikana oneHnBaHuA
pasperieHust mpoOIeMHBIX Tecra
1. Pabora | curyanuit N —_— [Ixana oueHnBaHUA
Ha YMeTh OCyIIECTBISATh YCTHO TO
. OTIpOC, TECT,
Y9eOHBIX | KPUTHUECKHUN aHAIIN3 MTPOOIEeMHBIX ormpoca
N KOHTPOJIbHAS
IIponBu- |3aHATHSX |CUTyalMi HA OCHOBE CUCTEMHOIO abora [Ikana oueHnBaHUA
HYTBII 2. Camoc |mnoaxona, BIpabaThIBaTh EaMOCT,()HTeJIb KOHTPOJIbHON pa0OThI
TOSI- CTpAaTeruro JeHCTBUI Has paboTa [IIxana oueHuBaHUA
TenpHas | Bnagers MeTonmaMu KpUTHYIECKOTO . (1)5 ar > | caMOCTOSITEIbHON
pabora |aHammu3a MPOOIEMHBIX CUTYaIUH pedep paboThI
Ha OCHOBE CUCTEMHOI0 MOAX0/a, [lIkana oneHUBaHUA
criocobamu pa3padOTKH CTpaTeTuu pedepara
JiecTBUI
3HATbL OCHOBHBIE 3aKOHBI IIIxana oreHUBaHUSA
MaTeMaTHIeCKOW CTaTHCTHKH, Tecra
1. PaGora | TeopeTrdecKre OCHOBBI N — [IIxana oueHuBaHUA
Ha MearoruuecKoil N1eaTeIbHOCTH; OIDOC. TECT. YCTHOTO
y4e0HBIX | YMeTh ()OPMHPOBATH poc; ’ | ompoca
KOHTPOJIbHAS
[ToporoBsI |3aHATHSX | pa3BHBAMIILYIO 00pa30BATEIHHYIO aGota [Ixana oneHNBaHUS
u 2. Camoc |cpemy st JOCTHKEHUS IC)aMOCT’OSITeIIL KOHTPOJIbHON pa0OThI
TOSI- JIMIHOCTHBIX, IPEAMETHBIX U Has pabora [lIxana oreHUBaHUS
TeIbHAS | METAIPEIMETHBIX PE3yIbTaTOB . (bg ar > | caMoCTOSTeThHOU
pabota | 0Oy4eHUs CpEICTBAMH pedep paboThI
MPEIoIaBaeMbIX YUCOHBIX [Ikana oueHnBaHUA
[IPEeIMETOB. pedepara
3HaTh OCHOBHBIE 3aKOHBI
MaTeMaTU4eCKON CTaTUCTHKH,
[K-1 TCOPECTUICCKHE OCHOBBI IlIkana OneHHBAHKS
MIearOrM9eCcKOn A TeIhHOCTH; TecTa
Ymets hopmMupoBaTh
1. PaGora . Ikana oreHUBaHUA
pa3BUBAIOIIYI0 00pa30BaTeNbHYIO | YCTHBIN
Ha Cpemy I JOCTHKEHUS OTIPOC, TECT. YCTHO TO
y4eOHBIX pery poc, ’ | ompoca
JINYHOCTHBIX, IPEAMETHBIX U KOHTPOJIbHAS
[IponBuHy- | 3aHATHAX [[Ixana oueHMBaHUA
. METaINpeAMETHBIX PE3YJIbTaTOB pabora, N
TBIN 2.Camoct KOHTPOJIBHON paOOThI
o5t 00y4YeHHUs CpeCTBAMH CAMOCTOATEND |70 o S
MIPEToIaBaeMbIX YYEOHBIX Has pabora, N
TenbHas | e /IMETOB: edpepar CaMOCTOSITEIIbHON
pabora P ’ bedep paboTsI

Baaaerb HaBBIKAMH
(hopMupoBaHUS pa3BUBAOIICH
00pa30BaTENLHOM CPEJIbI IS
JOCTHIXCHUS JINYHOCTHBIX,
MPEAMETHBIX U METANPEAMETHBIX

[IIkana oneHUBaHUA
pedepara




pe3yiBTaToOB OOYYEHHUS CPEICTBAMHI
MIPEToIaBaeMBbIX YYCOHBIX
IIPEeIMETOB.

[IIxana oneHUBaHUA TECTAa

IToka3zarenn Baner

Brmmonueno no 40% 3aganmnii

Brmonueno 41-60% 3aganuii

Brimonneno 61-80% 3amanuii

Beinmonueno 6onee 81% 3amannii

IIkaja oueHMBaHKMsI YCTHOIO ONPOca

Kpurepuii orilenuBanus

Baner

Marepuan u3nokeH OCIeNoBaTeIbHO U TPAMOTHO, CAENIaHbl HEOOXOAUMbIE 0000IIEHNS 1
BBIBOBI

Martepuait u3I0KeH I0CIIeIOBaTEIbHO U TPAMOTHO, CC/IaHbl HEOOXOAUMBbIE 0000IICHUS U
BBIBOJIBbI, HO JIOMYIIEHBI HECYIIIECTBEHHBIC HETOUHOCTH, UCTIPABIICHHBIC CAMHM CTYIECHTOM.

Marepuan U3J0KeH HETMOJTHO, HO MOKAa3aHo o0Iiee MOHMMAaHKe BOIIPOCca U
MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC [Tl TATBHEHIIIETO YCBOSHUS MaTeprasa, Uin
HMMEJHCh 3aTPYAHCHUS, WK JONMYIICHBI OITHOKH B OMPEICICHUN TIOHATHH, UCIIOJIb30BaHUN
TEPMHUHOJIOTHH, UCTIPABIICHHBIC MTOCIIE 3aMEYaHNH MPEoiaBaTes, MPU 3TOM CTYICHT JelacT
HEeOOXOAUMBbIE 000OIEHNS U BEIBOILI

He packpbITo OCHOBHOE coiepKaHue y4eOHOro MaTepuala, CTyAeHT AeMOHCTPUPYeT He3HaHHE
WJIM HEMTOHWMaHUe OOoMbIIed M HarboJiee BAKHOW YacTH y4eOHOTO MaTepraa, OIMyCKaeT
OIIMOKH B ONpEIeTICHUH NOHSTHH, TIPH MCIIOIb30BaHIH TEPMUHOJIOT MU, KOTOPBIE UM HE
UCIIPABIIAIOTCA TOCIIE HECKOJIbKHUX 3aMEeYaHu IpenoaaBarelis

IIIkaj1a ONeHNBAHUSI KOHTPOJIbHOH PadoThl, CAMOCTOSTEIbHON PadoThI

ITokazarenn

bamnr

Brimonneno no 40% 3amanuii

Brimonneno 41-60% 3amanunii

Brimonneno 61-80% 3amanwii

Brimonaeno 6oitee 81% 3aganui

IlIkaJyia oueHuBaHus pedepara.

Kputepuii oneHuBanus

bamnnl

CamMocTosTeIbHas pa60Ta BBIITOJIHEHA IMOJIHOCTBIO, TEMA PACKPHITA, BHIBO/IbI COOTBETCTBYIOT
HCCJICA0BAHNIO, BBITIOJIHCHA B CPOK

CamocrosiTennbHast paboTa BHIMOJIHEHA TIOJIHOCTHIO, TEMa PACKPBITA, BEIBOJIBI YACTHYHO HE
000CHOBaHBI, BHITIOJIHEHA B CPOK

CamMocTosTeIbHas pa60Ta BBITIOJIHCHA, TEMA PACKPbITA YaCTUYHO, BBIBOABI OTYACTU HE
COOTBCTCTBYIOT TCMEC, BBIIIOJIHCHA B CPOK

CamMocTosTeIbHas pa60Ta B [I€JIOM BBINIOJHEHA, TEMA PACKPHITA HEITOJHOCTBIO, BHIBO/IbI
OTYaCTU HE COOTBETCTBYIOT TEME, BBIIIOJIHCHA B CPOK




CamocrosTenbHas paboTa B IIEJIOM BBIITOJIHCHA, TEMa HEPACKPHITA, €CTh TPyObIe ONTHOKY B
M3JI0KCHUH MaTepHalia, BBIBOJBI HE COOTBETCTBYIOT TEME

CamocTosTenbHas paboTa HE BHITIOITHEHA

5.3. TunoBbie KOHTPOJIbHBbIE 32JAHUA WM HHbIE MAaTEePHAJIbI, HE00X0AUMBbIE /1JI5l OLEHKH
3HAHUI, YMEHU I, HABBIKOB U (MJIM) ONBITA 1eATEJILHOCTH, XaPAKTEePHU3YIOLIMX ITANbI
(opmMupoBaHusi KOMIIETEHIIUI B MpoLecce OCBOCHUSI 00Pa30BaTeIbHON IPOrpaMMBbI

IIpumepHbIe TeMbl pedeparos:

arebpa [x. Bynsa u e€ nmpumeHneHue B Teopuu U mnpakTuke uHbopmaruku. MccnemoBanue
OyneBoil anreOppl, €€ OCHOBHBIX Omepauuid W poiaud B LUDPOBOH DIEKTPOHUKE U
IPOrpaMMHUPOBAHUU.

OMOHMHATOpHUKA U €€ MPWIOKEHHs. AHAIU3 METOAOB MOACYETA, NEPEeCTAaHOBOK, COUCTAHHIA,
pasmemenuii. Paccmorpenue mpuHnmna Jlupuxie, NOpou3BOAANIMX (QYHKIUH W UX
UCTIOJIb30BaHMs B KpUNTOrpaduu, TEOPUH KOTUPOBAHUS U OMOUH(pOpPMATHKE.

eopusi rpadoB u e€ npuinokeHus. MizyueHue 0OCHOBHBIX MOHATUH Teopur rpadoB (BUAbI rpadoB,
CMEXHOCTb, HHIMJEHTHOCTb, MATPHUIbl CMEXKHOCTH W HHIMAEHTHOCTH), a TaKXKe HUX
NPUMEHEHHUS B MOJCIUPOBAHMU COLMANBHBIX CETeW, MapUIpyTH3alud, ONTHMH3ALUN
TPAHCIOPTHBIX CUCTEM. MOXKHO paccMOTpPETb KOHKPETHBIE AJITOPUTMBI, HAapUMEp, MOMCK
Kparuaiimmx myTei, 3a1a4y 0 KOMMUBOSDKEpE, pacKpacKky rpados.

EKYPPEHTHBIE COOTHOIICHHMs. lccienoBaHue JIMHEWHBIX PEKYPPEHTHBIX YPAaBHEHHM C
MOCTOSHHBIMUA KOA(GUIIUEHTAMH, METOIOB UX PEIICHHUs, a TaKKe MPUIOKEHUH K YHucliaMm
®uboHaYYH U APYTHM MOCIIEIOBATEILHOCTSIM.

JEMEHThl Teopuu KoaupoBaHus. OO30p JBOMYHOTO KOAMPOBAHMS, OJOYHBIX KOJOB, KOJAOB,
UCHPABIAIOMMX OMMOKK (Hampumep, KOJ0B X3MMHUHIA), MATPUYHBIX M TPYMIIOBBIX KOJOB,
METO/OB JeIn()POBKH.

UCKPETHBIE BEPOSITHOCTHBIE MOJENU. AHANIMU3 JIUCKPETHBIX pacHpeiesieHui BEpOSITHOCTEH,
neneii MapkoBa, TeOpUHM MaccoBOTO OOCTYXMBaHUS U UX MPUMEHEHHS AJII MOJETHPOBAHUS
CIIyYalHBIX SIBJICHUM.

yneBa anreOpa u Jlorudeckue cxembl. PaccMoTpenue OyneBoit anreOpbl Kak OCHOBBI IM(POBOI
ANIEKTPOHUKH W KOMIBIOTEPHOM JIOTUKH, AaHAJIU3 DJJIEMEHTApHBIX JIOTUYECKUX CXEM U
NPOEKTUPOBAHUS LIU(PPOBBIX YCTPOICTB.

UCKPETHBIE CTPYKTYpPHI JaHHBIX. MI3yueHne CIIUCKOB, CTEKOB, ouepe/iell, 1IepeBbEB U UX PO B
uHpOpMaTHKe. AHAIIU3 AJITOPUTMOB COPTUPOBKH U TIOMCKA.

CTOPUYECKHI 0030p pa3BUTHSI KOMOWHATOPUKH WU TEOPUHU TpadoB. DBOIIONHUS KIIFOUEBBIX
MOHSITUH U TEOPEM, BKJIAJ] BBIJAIOLINXCS MaTEMaTHKOB.

punoxenus teopun rpagoB. MccrnegoBaHne KOHKPETHBIX NMPUMEHEHHH Teopuu rpadoB B
pa3INYHbIX 001aCTAX, HAIPUMEp, B XUMUU (MOJIEKYIISIpHBIE I'padbl), COLMOJIOTHH (COLMATbHbIE
CETH), JIOTUCTHUKE (ONTUMHU3ALNS MapLIPYTOB).

pousBojsmMe (YHKIMH M HMX HCHONb30BaHHME B KoMOMHaropuke. Metonasl palboTel ¢
MPOU3BOASIIMMU QYHKIMSIMU U UX IPUMEHEHHE IS PEeIlIeHNs] KOMOMHATOPHBIX 3a/1ay.

ucna GuboHayuu U UX cBOMCTBA. TeOPETHKO-UMCIIOBBIE XapaKTepUCTHKHU yncen PrudoHauu,
WX CBSI3b C TEOMETPUEH U ONITUMU3AIUEN.

AropuT™bl Ha rpadax. O630p U cpaBHEHHE pa3IMYHBIX AJITOPUTMOB Ha rpadax (MOUCK IIUKIIOB,
SUJIEPOBBIX U TAMUJIBTOHOBBIX MyTEH, packpacka rpad)oB U T. 11.).

Cnucok BOIIPOCOB K 3K3aMCEHY:

CHOBHBIC OII€pallvu TCOPHUUN MHOKCCTB U UX CBOICTBA.
HUBCPCAJIbHOC MHOXKCCTBO U JOITOJHCHUC MHOXCECTBA.
pa(l)l/lquKI/Ie HIUTIOCTpAll B TCOPUN MHOKECTB.
€KapTOBO IMPOU3BECACHNEC MHOKECTB U €TI0 CBOICTBA.
HWHApHOC OTHOMICHUC U CTO CBOICTBA.



THOIIICHUE YKBUBAJICHTHOCTH, IIPUMEPBHI.

a30uMeHne MHOXKECTBA U OTHOILIEHHE SKBUBAJICHTHOCTH Ha HEM.

AKTOP-MHOXECTBO, IIPUMEPHI.

THOILIEHUE TIOPSAKA, IPUMEPHI.

TOOPaXEHHUs1, BUIIBI OTOOPAKECHHU, TIPUMEPBHI.

OMITO3ULIKS OTOOpAKEHUM, CBOMCTBA KOMITO3UIUH.

OJICTaHOBKH. Pa3noxeHune mojcTaHOBOK B IPOU3BECHUE HE3aBUCHMBIX ITUKIIOB.
BICKa3bIBAHUS, OCHOBHBIE JIOTUYECKHE OTIepaIIH.

CHOBHBIE CXEMBI JIOTHYECKH MPABUIHHBIX PACCYKICHUU.

are0pa JIOTMKH, JOTHISCKHE (PYHKITHH.

yieBa anreopa, mpruMephbl.

1ocoObI TIpeicTaBiIeHus OyneBbIX (GYHKIMHA (TaOIHUIIBI HCTUHHOCTH, (DOPMYJIbI, TUArPaAMMBI).
U3BIOHKTUBHAS HOpManbHas popma (JITHD) u konbroHKTHBHAS HOpMasibHas popma (KHD).
osepmeHHas JJH® (CAH®) u coepmiernas KH® (CKH®).

OYETaHWsI, Pa3MEIICHUS, IEPECTAHOBKH

nHoM HploToHa 1 monmHoOMuanbHas popmyna

nHOMHaIbHBIE KA duieHTsl. bunomuansnas reopema. Tpeyronbuuk [lackans.
OpMyJia BKJIFOUEHUHN U UCKIIOYEHUN

a/1auu O PaCIpeACTICHUIX

puUbMETHYECKHI TPEYTOJIbHUK

EKYPPEHTHBIE COOTHOIICHHUS

CHOBHBIE MIPaBUJIa KOMOMHATOPUKU: MIPABUIIO CIIOKEHUS, IPABUIIO YMHOKEHUS, IPUHITUT
Jupuxie, GpopMyna BKIIOUYEHUH U UCKITIOYEHUH.

uHoM HploToHa 1 monuHOMUaNbHas popmyna

OopMyJia BKJIFOUCHUHN U UCKIIOYEHUN

npenenenue rpada. Buasl rpados. Bepmmasl u pedpa

0CO0BI IIpe/icTaBlIeHUs rpados

TerneHb BepiuHbl. Teopema Ditepa 0 cyMMe CTerneHel BepIinH rpada.
PUEHTUPOBAHHBIC M HCOPHCHTUPOBAHHBIC TPA]EI.

onHbIe Tpadbl, IBYNONIbHBIE Tpadbl, MIIOCKKE U TNIAaHAPHBIE TPadBbI.

Bonpocs! 1151 onpoca Ha y4eOHBIX 3aHATHSAX.
TO Takoe MHOXkecTBO? IIprBenuTe npuMepbl KOHEUHBIX U OECKOHEYHBIX MHOXKECTB.
aKUMU cI1oco0aMy MOXHO 33/1aTh MHOecTBO? IIpuBenuTe 1o ofHOMY pUMepy JUIs
KakJ10oro croco0a.
TO O3HaudaeT 3anuch ASB? Yem ornnuaercs C ot &7
aliTe onpeeseHrne MycToro MHOXKECTBA. SIBIsSETCs JIM MyCTOE MHOXKECTBO MOAMHOKECTBO
M JIF000r0 MHOXKECTBa?
€peYHCINTE OCHOBHBIE ONIEPALMK HaJl MHOKECTBAMU U JIaliTe UX ONpeeTIeHUs.
TO TaKoe YHUBepcalibHOe MHOKeCTBO? Kak 0003HauaeTcst JOMoJHEHHEe MHOXKeCTBa?
bopmynupyiite 3akoHbl e MopraHa /st MHOXKECTB.
TO TAKO€ MOIIHOCTh MHOXecTBa? Kak HailiTH MOIIHOCTh OOBEIMHEHUS JBYX MHOXKECTB?
T
800pa3uTe ¢ MOMOIIBIO quarpamMm Ditepa-Benna oneparmro (AUB)\(4ANB).
TO Ha3bIBaeTCsl OMHAPHBIM OTHOILIIEHHEM Ha MHOxecTBe? IIpuBenuTe npumep.
EpEUYUCIINTE CBOMCTBAa OMHAPHBIX OTHOIIEHUH. [IpuBeanTe MpumMep OTHOIIEHUS, 001a1at0
A1er0 CBOMCTBaMU pe(IeKCUBHOCTH U TPAH3UTUBHOCTH.
KO TaKoe OTHOLIEHHE dKBUBaJIeHTHOCTH? [IpuBeanTe mpuMep 1 ONMUIINTE KJIAcChl SKBHBA
QEHTHOCTH.
€0 TaKoe OTHOLIeHHE nopsika? YeM yacTUYHBINA MOPAJOK OTJIMYAETCS OT IMHEHHOro?
aiite onpenenenue otoopaxxenus. Kakue Buabl 0ToOpaskeHHi BbI 3HaeTe?
TO TAKO€ MHBEKLUS, CIopbeKius, ouekuus? [IpuBenure npuMepsl KaxJ0ro BUA.
e
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TO TaKO€ KOMITO3UIHs 0ToOpaskeHHi? COXpaHsIOTCs U CBOIICTBa MHbEKTUBHOCTH/CIOPBE
KTUBHOCTH IPU KOMITO3ULIUH?

TO Takoe oOpaTHoe oTobpakenue? Korma oHo cymecTByer?

(bopmyaupyiTe npaBuiia CyMMbI M IIPOU3BEeHUs B KomOuHaropuke. [Ipusenure npumep
bl X [IPUMEHEHUS.

TO Takoe rnepecTaHoBKU? Kak BBIYMCIUTH KOJMUYECTBO IEPECTAHOBOK 3JIEMEHTOB?

€M OTJIMYAIOTCS pa3MelleH st oT coueTanuii? Hanumure hopmyisl 11 pa3MeieHni U co
YyeTaHUW 0e3 MOBTOPEHUH.

aK BBIYHCIIUTH YMCIIO COYETaHUN ¢ noBropeHussMu? IIpuBenure npakTuyecKuii npuMep T
aKou 3a7auu.

TO Takoe OnHOMHUanbHbIe K03 duments? [ e oHu BeTpeyarorces?

(bopMyaupyiTe NIPUHIMIT BKIIOUEHUSA-UCKIIoUeHMs. {1 uero o ucnomib3yercs?

TO Takoe npousBoasAnre Gpynkuun? Kak oHu MpUMEHSI0TCsE B KOMOMHATOpUKe?

TO TaKO€ peKyppeHTHbIe cooTHoweHus? [IpuBeauTe npumep JIMHEHHOTO PeKyppEeHTHOTO
YpaBHEHHUS.

TO TaKoe BbICKa3biBaHue? [IpuBenuTe MpuMepsl HCTUHHBIX U JIOKHBIX BBICKa3bIBaHUI.
€pevrCInTE OCHOBHBIE JJorndeckue onepauuu. Kak crpodarcs Tabauipl ICTUHHOCTUH?

to Takoe JJH® u KH®? Yem otnuuarorcs coBepieHHbie hopmel (CAHD, CKHD)?

ak noctpoutsh C/IH® no Tabnuiie nCTHHHOCTH?

uHoM HproToHa, monmHOMUanbHas Gpopmyna.

TO TaKO€ 3aMKHYTHIN Kiacc OyneBbix (yHKIMI? [IpuBeanTe npuMepsl 3aMKHYTBIX KJIACCO
B.

TO O3HAYaeT MPUHIIUI JABOMCTBEHHOCTH B OyseBOi anredpe?

TO Ha3bIBaeTcs TpeyroiabHukoM [lackans?

OopMyJia BKJIIFOYEHUH U UCKITIOYEHUN

aiire onpenenenue rpada. Uem oTMyaroTcs OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE I
pagb1?

TO Takoe cTeneHb BepiiuHbl? ChopMynupyiTe JIeMMy O PYKOIIOKAaTHUSX.

orna rpad Ha3pIBaeTCs CBA3HBIM? UTO Takoe KOMIIOHEHTA CBS3HOCTH?

TO Takoe 3iiepos rpad? ChopMynupyite KpUTEpHUd IEPOBOCTH.

TO Takoe raMuiIbTOHOB rpad? [IpuBenuTe 10CTAaTOUHBIE YCIOBUS TAMUIBTOHOBOCTH.
aiTe onpeneneHue aepesa. KakoBbl CBOWCTBA A€pEBbEB?

TO Takoe OCTOBHOE JepeBo? Kak moCcTpouTh MUHMMAaJIbHOE OCTOBHOE JIEPEBO?

TecT. DjieMeHTBI TEOPUH MHOKECTB U MAaTEMATHYECKOH JTOTUKH.
aKoe M3 CIEYIONINX MHOXKECTB SIBIISIETCS ITYCTHIM?
a) {0}
0) {xIxENx<I}
B) {0}
r) {xlx — npoctoe uncno, x <2}
Ka)XUTE BEPHOE COOTHOIIIeHUE 11t MHOXKeCTB A={1,2,3} B={2,3,4,5}
a) ACB
0) BcA
B) ANB={2,3}
r) AUB={1,4,5}
aliaute o0ObequHEeHNE MHOXKeCTB M={a,b,c} u N={b,c,d,e}
a) {a,b,c,d}
0) {b.c}
B) {a,b,c,d,e}
1) {a,d,e}
OITHOCTh MHOXKeCTBa P={x|x — OyKBa B CJIOBE «MaTeMaTHKay } paBHA:
a) 6
0) 8



B) 10

r) 12

a3HOCTh MHOXKECTB A\ B-3T10:

a) MHOXKECTBO BCEX IEMEHTOB , KOTOPBIE TAKXKE MPUHAIICIKAT

0) MHO)KECTBO BCEX DIIEMEHTOB , KOTOPHIC HE IIPHHAIJICKAT

B) MHOXECTBO BCEX 3JICMEHTOB , KOTOPhIC HE MMPHHA/IJICKAT

T') MHOXKECTBO BCEX AIIEMEHTOB, PUHAICSKAIUX WU , HO HE 000MM OJJHOBPEMEHHO

aKoe BBICKA3bIBAHUE SIBIISCTCS JIOXKHBIM?

a)«2 +2=4»

0) «MockBa — cronuua Poccuny
B) «Bce mpocTeie yrciia HeUETHBIC)

r) «KBagpar — 3T0 MPSIMOYTOIEHUKY

JIsl KAKOTO MMEHU JIOKHO BbIcKasbiBanue «[lepBas Oyksa racuas UJIM yerBéprast OykBa coriacHa
s»?

a) AunHa

0) Enena

B) MBan

r) Oner

abIuIa ICTUHHOCTH COOTBETCTBYET KAKOH JIOTUIECKOM OTepaIiim?
A B F

a) KOHBIOHKIHA (A)

0) nu3broHKIHA (V)

B) UMITIUKAINSA (—)

T') 5KBUBAJICHTHOCTH (<)

aKoe BBIpaKEHUE COOTBETCTBYET TAOJIUIC HCTHHHOCTH?

A B F

a) A—B

0) ANB

B) AVB

r) "AVB

aKOBO HAMOOJIBIIEE 1IEJI0€ YHUCIIO X, IPH KOTOPOM MCTHHHO BbICKa3biBaHue (50<x?)—(50>
a)7

6) 6

B) 5

r)4

KOJIBKO PA3NIMYHBIX pemeHni nmeeT ypasaenne(4AVB)A(CVD)=1 , tne A,B,C.D
a)2



0)4

B) 8

r)9

OpMyJia Ha3bIBaeTCs TABTOJIOTHEH, €CITH OHA:

a) mpuHUMaeT 3HadeHue O IpH BcexX Habopax IMepeMEHHBIX

0) mpuHUMAaeT 3HaYeHHe 1 mpu Bcex Habopax MmepeMEHHBIX

B) npuHUMaeT 3HadeHus 0 1 1 B 3aBUCIMOCTH OT Ha0Opa MEPEMEHHBIX
T) CONIEPXKUT TOIBKO KOHBIOHKIIUU

anbl MHOXeCcTBa X={1,2,3,4}uY={3,4,5,6} Haiinure (XUY)\(XNY):

a) {1,2,5,6}

0) {3,4}

B) {1,2,3,4,5,6}

r) o

JIsl KAKWX 3HAYCHUH X HCTUHHO BhICKa3biBaHue:(X€[ 1;5])—(x€[3;7]) ?
a) TONbKO X€E[3;5]

0) Tonbko x€[1;3)

B) st Bcex xX€[1;7]

T) JUIA BCeX X, kpome x€(5;7)

YCTh A - MHOXKECTBO CTYIEHTOB, U3yUarONINX aHTITUHCKUH SI3bIK, B —
MHOXKECTBO CTYICHTOB, U3yUYaOIIUX HEMELKUN sA3bIK. UTO 03HaYaeT MHOKECTBO AN—B ?
a) CTY/ICHTBI, U3yJaroniue 00a si3bIKa

0) CTyIeHTBI, N3yJarolre TOJIbKO aHTITHHUCKHUH S3BIK

B) CTYACHTHI, HE U3yYarOIINe HU ONUH U3 SI3BIKOB

T') CTYIEHTBI, U3yYarOIIUe XOTs ObI OIUH S3bIK

OTBeTHI
1—6
2—B
3—sB
4 — a (OyKBBL: M, &, T, €, U, K)
5—B

6 — B (4uCII0 2 — MPOCTOE U YETHOE)

7 — B (nepsas OykBa cornacHas U, ywerBépras OykBa rmacHas A)
8—0

9—r

10 — B (; JIOXXHO, 3HAYUT UMIUIHKAITUS UCTUHHA; : JIOXKHO; : JIOKHO)
11 — r (xkaxxgas ckoOka naét 3 BapuaHTa UCTUHHOCTH, UTOTO )

12—0
13—a
14—B
15—0

KontpoabHas padora. OcHOBBI TEOPUH MHOMKECTB.

afTe ONPENEIICHUS:
HOJKECTBO;
YCTO€ MHOXECTBO;
OJIMHO>KECTBO;
HUBEPCAJIbHOE MHOXKECTBO.

aJaiiTe MHOYKECTBA Pa3HBIMU CIIOCOOAMU:
€pEYMCIINTE 3JIEMEHTHI MHOXKECTBA A — HaTypajbHBIX J€IUTENEH yncia 18;
aZlaiiTe MHOKECTBO B -KBaJipaToB HaTypaJIbHBIX YHcell, MeHbIuX 50,
C IIOMOIIBIO XapaKTEPUCTUUECKOIO CBOMCTBA.

BITIOJIHUTE ONEPALMH HAJl MHOKECTBAMMU:

Janst mHOXecTBa: X={1,2,3,4,5} Y={3,4,5,6,7} Z={2,4,6}

Haianre:
uY;



NZ;
\Z;
NY)UZ.
SIINTE 3a/]a4y C MOMOIIIbIO JUarpaMmbl Ditsiepa-BeHHa:
B rpynne u3 30 crynentoB 18 uzy4aror aHIMHACKUE S3bIK, 15 —
HEMELKHIA, a 7 u3ydaroT 00a sa3b1ka. CKOJIIBKO CTYICHTOB HE U3y4YaroT HU aHIIMMUCKUNA, HHA
HEMEILKU?
OKaKUTE TOXKACCTBO C IMOMOIIBIO Auarpamm Dittepa-Benna: AN(BUC)=(ANB)U(ANC)
a
Haiinute KOJIMYECTBO BCEX €ro MOJMHOKECTB U MEPEUUCIIUTE UX
QTaHOBHUTE, HAXOJATCS JIU B OTHOIICHUU JIOTHYECKOTO CIeI0BaHUs npeasiokeHus A u B,
acin: a) A — «Hucno x — getHoe», B — «amcio x kparHo 7»; 6) A — «B
weTbipexyroibHuke ABCD nuaronanu paBasi», B — «Hersipexyronsauk ABCD —
APSMOYTOJIbHUK.
rpynne 9 yenoBek — 5 aeBymiek u 4 oHouiel. HyxxHo cdhopMupoBarh KoMaHIy U3 4-ex
NEJIOBEK TaK, 4TOOBI B €€ cOCTaBe ObUIO HE MeHee 3-X JieBylieK. CKOJIBKO CyIIECTBYET
Pa3IMYHBIX BAPUAHTOB (POPMHUPOBAHUS KOMAHIbI?
&1l 00 yenoBek aHMIMHCKUMN s3bIK U3y4datoT 30, Hemeukuit — 42, ¢ppanuy3ckuii — 28,
AHIIMICKUH 1 HeMenkui 10, aHTUACKUN U PpaHIly3CKUl — 5, HEeMeUKuil u
dpannysckuii — 8. Bce Tpu si3bIka U3y4aroT TpH cTyaeHTa. CKOIBKO CTYACHTOB H3y4YaeT
TOJILKO ONIMH S3bIK? CKOJIBKO CTYIEHTOB HE U3Y4aeT HU OJHOTO S3bIKa?
T
Kontpaiibnasi padora. KomOunaropuka.
1. CkonpKuMH cIOCOOaMU MOXKHO PacCTaBUTh Ha MOJIKE 12 KHUT TaK, YTOOBI TPH KHUTH OTHOTO
aBTOpa BTOSUTU pIoM?
2. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YHCETl, COCTABIICHHBIX M3 YE€THBIX ITU(P?
3. Haiimmrte HarypanbHbIE YKCIIa, YIOBIECTBOPSAIOIINE YCIOBHUIM
Co™2+28=9, 3C%: —2A% =n
4. Haiimite HaTypasbHbIe Yicia, YIoBIeTBOpsromue yeaoBUIM Con™ !/ Cory™! = 16/2
5. Haiinure xo>pdurment npu x° y 4 B paznosxenun (2x + 3y)'°
6. Kaxnprit u3 54 unenor Kiyba Jlrobureneit OB4apok BiaieeT HEMEUKHUMHU, KABKa3CKUMHU WJTH
a3uarcKiMu oBUapkaMu. 20 BIaJeI0T HEMEIKUMU, 23 —KaBKa3CKUMH U 23 a3uarckumu, 4
MMEIOT @EMEIIKUX U a3UaTCKUX OBYAPOK, 5 — HEMEIKUX U KaBKa3CKUX, 6 — a3MaTCKuX U
KaBKa3CHuX. Y CKONBKUX YJIEHOB KITy0a eCcTh co0aku BcexX Tpex mopoj? CKOJIBKO WICHOB Kiyda
UMEIOT Z0JIBKO OJHY MOPOAY coOak?
H
CeMecxpoBoe 3a1aHHE JJIS1 CAMOCTOSITEJIbLHOI padoThI.
1. I3 mudp 1, 2, 3, 4, 5 cocraBieHbl pa3IMYHbIE MATU3HAYHBIC YMCTIA, HE COIepIKAIINE
onuHakeBbIX HU(GP. CKOIBKO CpeN 3TUX YUCEN TaKUX, KOTOpBIE: a) HaYMHatoTCs udpoii 3? 0)
HAUUHAWTCS ¢ yncna 547
2. CKONBKUMH cTIOcO0aMU MOKHO BBIOPATh YETHIPEX YENOBEK Ha YETHIPE pa3IuyHbIC JOKHOCTH
u3 9 KamuuIaToB?
3. 13 2@ pabouux Haa0 BBLAETUTH IIECTh YETOBEK Il paOOTHI Ha OMPEEIIEHHOM Y4acTKe.
CKOJIBK®EIMH CITOCOOaMH ATO MOYKHO CIeIaTh?
4. B marmatHOM TypHUpE chirpano 210 mapTuii, mpuyueM KakJblii Y4aCTHUK ChITPaJl C KaXKIbIM
13 OCTaBbHBIX YYACTHUKOB 1O OHOM mapTur. CKOJIBKO YEJIOBEK y4acTBOBAJIO B TypHUPE?
5. Cxonekumu criocobamu u3 12 pa3nuyHbIx KOHGET MOXKHO COCTaBUTh HAOOp, eclii B Habope
YETHOE KOJIMYECTBO KOH(peT?
6. Mpimka J[>xeppu criacaercs ot kota Toma U O€KUT ¢ TOPHI K MO0, a 3aTeM YJIETaeT ¢ TOJs.
CKOJBKMMH CTIOCO0aMHU OHA MOXKET YHUTH OT IOTOHH, €CJIU C TOPHI BEAYT 7 TPOIMHOK, a C TOJIS
OHa MOXET JIETETh CAMOJIETOM, BEPTOJIETOM HJIM PAKETOM?



7. Imeetcs 5 BuoB Onrozens, 4 Buja 4aiek U 7 BUJIOB JE€CEPTHBIX TapedaoK. CKOIbKO YalfHBIX
Ha0OpPOB MOXKHO COCTaBUTh, €CIIM B KK/IbIM HAOOP BXOAAT ONFOMIIE, YalllKa, IecepTHas Tapeyka?
8. [Ipennpusrue nogano B OI0pO MO TPYIOYCTPOUCTBY 3asiBKY Ha TPU BaKaHCUU — Ciecaps,
KaMEeHIIMKa U II0THUKA. CKOJIBKO CYHIECTBYET CIIOCOO0B peain30BaTh 3asBKY MPEATIPUSATHS,
ecid B OIOpO 3aperucTpupoBano 25 ciecapeid, 20 KaMEHIIUKOB U 15 MIIOTHUKOB?
9. Monetky 6pocarot fgecsTh pa3. CKOJIbKO pa3Iu4HbIX [TOCIEI0BATEIbHOCTEN U3 OPJIOB U PelIeK
MOJKET MPHU ITOM IOTYIUTHCS?
10. Harmummute pasnoskeHue crenenu 6mHoma: a) (x + 1) 7; 6) (x —2) 7 ; B) (3x + 2y)*;
11. Haitnure 4eTBepThIii uten pasioxenus (8x —5y) © .
12. Pemmute ypaBHeHus: a) Ay’ =18 A% 2; 6) A%.1-Cx!=79

floi=fln-11+fin- 2] =2
Y4, Pemrs PEKYpPPEHTHBIE COOTHOIIEHUSA: 1) anti—an=n, a1 =1; 2) a1 =4-a, + 6, a0=-5.
8 api=an+tn+l,a0=1 4)ami=5 a+4n’+6n-7,a0=3
it

Haiitu anrebpandeckyro cyMmMy K03()GHIUEHTOB MHOIOYJI€HA OTHOCUTEIBHO X, MOJY4aEMOro B
Basznoxenun 6unoma (3x-4)"

17. PackpbITh cKOOKM U IPUBECTH MOI0OHBIE UIEHBI B BRIpAKEHUH (X+Y)°.

8. Beraucnuts (0,97)*

49. PackpbITh CKOOKM M IPUBECTH OI0OHBIE YIEHBI B BRIpaskeHHH (x+y+z)*, ncrnonb3ys
Romuromuansuyro gopmyiy.

5

B4. Meroanueckune marepuanbl, onpeaesiionme npouesypbl OeHHBAHMS 3HAHMIA,
YMeHuii, HABLIKOB M (MJIM) ONBITA AATENLHOCTH, XapAKTEPH3YIOIIUX ITANbI
thopmupoBanus KomneTeHmmii

Pitorosas orienka 3nanuii, yMeHui, Cioco00B JESTEIBHOCTH CTYIEHTOB 110 U3ydaeMOii
Rucrurmuae coctaiser 100 6amios

MakcuManbHOE KOJMYECTBO OAJUIOB, KOTOPOE MOKHO HAOpaTh 3a TEKYIIUH KOHTPOiIb — 70
Baios.

Ba 0TBETHI Ha BONIPOCHI YCTHOTO OMPOca 00yYarONIUICS MOXKET HAOpaTh MAKCUMaJILHO 10
Basios.

Ha BeimonHeHue TecTa 00yJArOIIHIACS MOXKET HaOpaTh MaKCUMAIBHO 10 Gaios.

Ra BoimonHenus KOHTPOIBHON pabOTHI OOYUAOIIUIICA MOKET HaOpaTh MaKCUMaIbHO 20 GaslIoB.
Ba Bemonnenus pedepara oOyuarommuiics MOXeT HabpaTh MakCUMaibHO 10 GasIoB.

8a BBINOIHEHHS CAMOCTOATENBHON PaOOTHI 00YUAIOIIUICS MOXKET HabpaTh MakcuMaibHO 20
Haos.

Maxcumansuaas cymma 0aioB, KOTopsle 00yYarONIMIACS MOXKET HAOPATh P CIa4e 3aUeTa ¢
Buenkoii, cocrasnser 30 GayoB.

st craum 3a4eTa ¢ OLEHKOM HEOOXOIAMMO BBIMIOJIHUTE BCE 3a/1aHUS TEKYIIIETO KOHTPOJIS.
BHaYMMBIM MOMEHTOM SIBIISIETCS TIOKA3aTENb U3YUEHHUsI MaTepHalia JEKIMI U BBITOJHEHHE
Bhanuii B ykaszanabpie cpoku. Ha 3a4eT ¢ OLEHKOM BBIHOCUTCS MaTepuall, U3J1araeMbli B JIEKIUAX
¥ paccMaTpuBaeMBblii Ha MPAKTUYECKUX 3aHATHSIX.

R

mKaJIa OICHUBAHUSA JK3aMCHa

banns Kputepun onennBanus

C I‘py6BIMI/I OIIMOKaMHU M3JIaraeT TeOpeTI/I‘IeCKI/Iﬁ Marepuall, HE BJIaJACCT IMOHATUAMU U
TGpMHHOJ’IOI‘HCI:I, HE OTBCYACT HA BOIIPOCHI.

HCMOHCTpI/IpyeT YaCTUYIHOC BOCIIPOU3BCACHUC U3YUYCHHOTO. OOBsACHSET OTACIIBHBIC
TTOJIOXKCHHUA YCBOGHHOﬁ TCOPUH. He oTBeuaeTr Ha OONBIIMHCTBO BOIIPOCOB

Wznaraer Teopernyeckuii MaTepua, BIaaeeT MOHATHIMU U TEPMHHOJIOTHEH, CITOCOOEH K
0000IICHUIO N3IT0KEHHON TEOPHH, BUIUT CBSI3b TEOPHUH C MPAKTUKOH, YMEET IPUMEHUTH €€ B
MIPOCTEHIINX CIydasX.

, Ipn
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YeTko M JOTMYHO U3JIaraeT TEOPETUUECKUI MaTepHai, CBOOOIHO BIaJeeT NOHATUAMY U
TEPMHUHOJIOTHEH, CTIOCOOEH K 000OILICHUIO H3II0KECHHON TEOPUH, XOPOLIO BUIUT CBSI3b TCOPUH
C MIPAKTUKOH, yMeeT NpuMeHHUTh ee. OTBeuaeT Ha OOJNBLIMHCTBO BOIPOCOB

YeTko U JOTMYHO U3JaraeT TEOPETUUECKUH MaTepHai, CBOOOAHO BIaJeeT HOHITHUAMH U
TEPMUHOJIOTHEH, CIIOCOOEH K 000OIICHUIO N3I0KEHHON TEOPUH, XOPOLIO BUIUT CBSI3b TCOPUH
C MIPAKTUKOM, YMEET IPUMEHUTH €€.

OtBeuaeT Ha Bce BONPOCHI, IEMOHCTPUPYS OCO3HAHHOCTh YCBOCHHBIX TEOPETUUECKUX 3HAHUM,
MIPOSIBIISISE CIIOCOOHOCTD K CAMOCTOSITEIbHBIM BBIBOJAM U T.II.

HToroBasi Kajaa OleHUBAHHUS Pe3YJIHLTATOB OCBOCHHUS THUCHUTLIHHBI

HToroBast o1ieHKa 10 AUCIUILUIMHE (GOPMUPYETCS M3 CyMMBbI OAJIJIOB O Pe3yJIbTaTaM TEKYIIETO
KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTECTAIlMK U BBICTABIISICTCS B COOTBETCTBUU C IIPUBEACHHOM HUKE
TaOJINIEN.

O11eHKa 110 IATHOAINIBHON CHCTEME O1reHka 110 cT00aIIIBHOM CUCTEME

OTJINYHO

XOpOIIIO

YAOBJIETBOPUTEIHHO

HCYAOBJICTBOPUTCIBHO

6. YYHEBHO-METOJNYECKOE U PECYPCHOE OBECIIHEUEHUE JUCIHUIIJIMHBI
6.1. OcHoBHas JMTEparypa
baspun, 1. U. [uckperHas maremaruka. Y 4eOHUK M 3aJa4HUK : JUIS BY30B /
. 1. baBpun. — Mocksa : M3narensctBo FOpaiit, 2023. — 193 ¢. — (Bricmiee
obpazoBanme). — ISBN 978-5-534-07065-1. — TekcT : 3IeKTPOHHBIH //
Ob6pazoBarensHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511261
JluckperHas Maremaruka : yaeoHoe mocoowue st By30B / JI. C. Ananmues [u np.] ; oz
HayyHoi penakuueit A. H. Ceceknna. — Mocksa : U3znarensctBo FOpaiir, 2022, —
108 c. — (Bricmiee obpaszoBanmne). — ISBN 978-5-534-08214-2. — Texker :
’NeKTpoHHbIH // Obpa3oBarenbHas miaardopma KOpaiir [caiit]. — URL:

amkoB C. b., ®ponoB A. b. «J/luckpeTHas Mmaremarruka» yueOHUK U IPAKTUKYM JIJIs
cpennero npodeccuoHaabHOTr0 oOpa3zoBanus. U3nanue: 4-e, mepepad. u gom. : Mockaa.
N3znarensctBO: «fOpaiit». 2026. 530 c. Cepust: «IIpodeccuonansHoe 00pa3oBaHUEY.

eseneB 1O. I1. «JluckperHast maremaruka» YdyeOHoe nocodue aist CI1O. U3nanue: 3-e,
c
pycanumckuit 5. M. «/luckperHas maremaruka. Teopus U MPakTUKYM» : y4eOHUK.
el
pBUKOB ®. A. «/luckperHas MaTremMaTHKa /Ui IpOrpaMMHUCTOB» Y4yeOHoe mocobue
H
apoHeHKO A. A., ®énoposa B. C. «J/luckpeTHas MaTeMaTHKa. 3a1a4l U yIPaKHEHUS C
pemenusMuy. yaebHo-MeTonuueckoe nocodue. Mocksa. Mznarensctro: HULL
allHDPA-M». 2026. 105 c. ISBN: 978-5-16-015671-2
H
6.2. lorosTHUTEIbLHAS JIATEPATYPA
1. OcumoBa B.A. OCHOBBI JUCKPETHON MaTeMaTuku: yued.mocobue s By30B / B. A. Ocurmosa. -
M. : D@PYM-UH®PA-M, 2006. - 160c.- TexcT: HENOCPENCTBEHHBIM.
[lTeBenes, 1O. I1. Jluckpetnas maremaruka : yaeoroe nmocoowue / 0. I1. llleBeneB. — 4-¢ u3.,
ctep. —8 Cankr-IletepOypr : Jlanp, 2019. — 592 c. — ISBN 978-5-8114-4284-3. — TekcT :
ANIeKTP@HHBIH // JlaHb : anekTpoHHO-O0nOMMoTeunas cucrema. — URL:
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(mara obpamenus: 02.06.2023). — Pexxum qoctyna: Aiisi aBTOPH3. MOJIH30BATENICH.

Anekcees, B. b. Jluckpernas maremaruka : yueoHuk / B.b. AnexceeB. — Mocksa : UHOPA-M,
2023. — 133 c. — (Bricmee obpazoBanue: bakanaspuar). — DOI 10.12737/1172256. - ISBN
978-5-16-016520-2. - Tekcr : anexkrpoHubiid. - URL:

JIOCTYTIA: TI0 TIOATIHCKE.

Boponenko, A. A. JluckpeTHas MaTeMaTuKa. 3aaui U YIPaXXHEHUs C PEILICHUsMH : y4eOHO-
Meronuueckoe nocodue / A.A. Boponenko, B.C. denopoBa.— Mocksa : UTHOPA-M, 2022. —
104 c. — (Bwicmiee obpazoBanue: bakanaspuar). — DOI 10.12737/753. - ISBN 978-5-16-
obpamenus: 02.06.2023). — PexxuMm qocTyra: 1Mo moJmcKe.

INamkos, C. b. JluckpeTHas MaTremMaruka : ydeOHUK U MpakTukyM juist By3oB / C. b. ["amkos,

A. b. ®ponos. — 3-e uzn., uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2023. — 483 ¢. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 31eKTpOHHBIH //
Oo6pazoBarenpHas wiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511483 (mara
obpamenus: 02.06.2023).

Tapanuukos, 10. B. JluckperHast MaTeMaTHKa. 3aJJa4HuK : ydeOHOe nocoOue Juist By30B /

10. B. TapannukoB. — MockBa : U3narenbcTBo FOpaiT, 2023. — 385 ¢. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-01180-7. — Tekcr : anekTpoHHbIH // OOpa3oBareibHas
nmardopma FOpait [caiiT]. — URL: https://urait.ru/bcode/511496 (nara oOparieHus:

6.3. Pecypcol HH(pOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTH « UHTEpHET

e www.school.edu.ru/ IlentpansHbiil 00pa3oBarenbHbli mopTan. CoaepKUT HOPMAaTUBHBIE

JOKyMEHTBI MUHUCTEpCTBA 00pa30BaHUS U HAYKH, CTAHIAPTHI, MH(HOPMAITHIO O MPOBEICHUU

IKCIIEPUMEHTOB.

e http://fcior.edu.ru/ deaepanbHBINA HEHTP HHHOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB

o www.cdu.ru/ denepanbHbie 00pa30BaTEIbHBIC TOPTANIBI

® http://www.mccme.ru MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MAaTEMATHIECKOTO 00Pa30BaHUS

(MIITHMO)

® hitp://school-collection.edu.ru/ Enunas komekmus iudpoBeiXx 00pa3oBaTeIbHBIX PECYPCOB

® http://www.school.edu.ru/catalog.asp?cat_ob_no=964&pg=1 Poccuiickuii

0011e00pa3oBaTeNIbHbIN MOpTal

® http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com CoolmecTBo yuuTeneu

MaTeMaTHKH

e http://www.math.ru. Metognueckue pazpadotku. bubnnoreka, Mmeguareka, OTUMIUAIbI,

3aJ1a4, HayYHbIC TKOJIBI, YIUTEIIbCKAsT, UCTOPHS MaTEMaTHKH

e hitp://mat.lseptember.ru. ['azera "Maremaruka" uzgarensckoro aoma "llepBoe ceHTsIOps"

e http://school collection.edu.ru/collection/matematika/Marepuanst o MaTeMaThKe B
Enunoit konnekuuu nudpoBbIX 00pa3oBaTeIbHBIX PECypcoB

® http://www.exponenta.ru. Obpa3oBareiabHblii MaTeMaTHuecKuil caiT Exponenta.ru

e http://www.mathnet.ru. O6mepoccuiickuii Matematuueckuit mopran Math Net.Ru

e http://www.allmath.ru. ITopran Allmath.ru — Bcst MaTemarnka B 0THOM MecTe

e http://math.ournet.md. BupTryanpHas mkoia FOHOTO MaTeMaTHKa

e http://www.bymath.net. Best anemenTapnas Mmaremaruka: CpeaHsisi MaTeMaTudeckass UHTEpHET

— IIKOJIa

® http://www.neive.by.ru

e http://www.uztest.ru. EI'D mo maremaruke: moaroToBka K TeCTUPOBAHUIO

® http://zadachi.mccme.ru. 3agaun o reomeTpun: HHGOPMAITMOHHO — ITOMCKOBAs CUCTEMaA

® http://tasks.ceemat.ru. 3aga4yHuK AJIs TOATOTOBKU K OJIMMITHAAM [0 MaTEMaTHUKe

e http://ilib.mccme.ru. HTepHET-OMOMMOTEKA (PU3HKO-MaTeMaTHYeCKOM JIUTepaTyphbl

® http://www.problems.ru. IHTepHEeT-IpoekT "3amaun"
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e hitp://www.shevkin.ru/ Maremaruka. lllkona. Byaymee. Cailt yuurens marematuku A.B.
IIleBxuHa

7. METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JTUCHUTIJIMHBI
1. MeTtonnueckre peKOMEH1alluu 110 MOJArOTOBKE K IPAKTUUECKUM 3aHITHSIM.
2. Meroauueckue peKOMEeHIAIK [0 OPraHNu3alui CaMOCTOSITEIbHON pabOThI 110 TUCIMUITIIMHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MA J1JIAA OCYINECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIVIMHE

JInneH3noHHoe NporpaMMHoe odecnedeHue:

NudopmanuoHHbie ClIPABOYHbIE CHCTEMbI:
Cuctema TAPAHT
Cucrema «Koncynsrantllmroc»

[Tpodeccuonanbubie 6a3bl JAHHBIX

— Ilopran denepalbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHJIAPTOB BBICIIIETO
00paszoBaHus

- OduimanbHbIi HHTEPHET-IIOPTAJ [IPABOBOM MH(GOPMAIIIHA

— @denepanbHbIil mopTan Poccuiickoe oOpa3zoBaHue

CB000OAHO pacmpocTpaHsieMoe MPOorpaMMHOe 00ecriedeHre, B TOM YHCie OTeYECTBEHHOTO
MIPOU3BOJICTBA
OMC IIneep (st Boctipou3BeAeHUsI DIEKTPOHHBIX Y4eOHBIX Momyrieit)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHBI
MarepuanbHO-TEXHUYECKOE 00ecreueHne JUCIUIIIIMHBI BKIIIOYAET B Ce0s:

- yueOHbIE ayJUTOPUU /sl TPOBEICHUS YUeOHBIX 3aHATUH, OCHAILIEHHbIE 000PY/IOBaHUEM U
TEXHUYECKUMH CPEJCTBAMHU OOyUeHUsI: Y4eOHOU MeOebIo, JOCKOU, JIEMOHCTPAIIMOHHBIM
000py10BaHUEM, IEPCOHATILHBIMU KOMITBIOTEPAMH, TPOEKTOPOM;

- IOMEILEHUS JIs1 CAMOCTOSITENIbHOM pabOThl, OCHAILLIEHHbIE KOMIIBIOTEPHON TEXHUKOMN C
BO3MO)KHOCTBIO MTOJKIIOUEHHEM K ceTu «MHTepHeT» U obecreueHueM JJOCTyIa K 3JeKTPOHHOM
H(}OPMaIIMOHHO-00pa30BaTeNbHOM cperie.


http://www.shevkin.ru/

