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IIVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

1.1. lean v 321294 AM CHUTIJIMHBI

Leab ocBOCHUST TMCUMIINHBL:

LlensiMu 0cBOEHMS AMCLUUILUIMHBI «/IucKkpeTHas MaTeMaTHKa» sBiseTcs: popMupoBaHUE y
CTYJIEHTOB 0011Iell MaTeMaTHYeCKOM KYJIbTYpbl, OBJIaJICHUE MU OCHOBHBIMH MaTeMaTu4eCKUMU
HOHATUSAMH U METOJIaMH PELICHUs TUIIOBBIX 331aHUH, TaK HEOOXOIUMBIMHU YUUTEIIIO
MaTeMaTHKHU.

3agaum IMCHHUILIUHBI:

1.®@opmMupoBaHuE y CTYIEHTOB OCHOBHBIX MAaTEMaTUYECKUX MOHATUN U 3aKOHOMEPHOCTEN
TEOPUH MHOXECTB, MAaTEMAaTHUECKON JIOTUKH, TEOPUHU TpadoB, anredpbl BEICKa3bIBAaHUM, TEOPUU
IIPEIUKATOB.

2. @opMUpOBaHUE y CTYJCHTOB YMEHHUS ONIEPUPOBATh ¢ A0CTPAKTHBIMU OOBEKTaMH U ObITH
KOPPEKTHBIMH B YIIOTPEOJICHHHM MaTeMaTHYeCKUX MOHATHIH U CUMBOJIOB IS BEIPQKEHUS
KOJIMYECTBEHHBIX U KaUE€CTBEHHBIX OTHOIICHHH.

3. ®opMHpoBaHKE MAaTEMATUYECKOTO alllapara i OCBOCHUE OCHOBHBIX BHIYMCIUTENIBHBIX CXEM U
IIPUEMOB.

4. ®opMUpOBaHUE Y CTYIEHTOB YMEHUSI IPUMEHSATH OCHOBHBIE ITOHATHUS U METObl PELICHUS
TUIIOBBIX 3334 Ha IIPAKTHUKE.

1.2. Ils1anupyemble pe3yJibTaThl 00y4eHUst

B pesynbrare ocBOCHHUs JAHHOW AUCHUIUIMHBI y 00Y4aroIIuXCsi OPMUPYIOTCS CIEAYIONIHE
KOMITETCHIIUH:

YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHaIN3 U CUHTE3 HH(POpMAaLInH,
NPUMEHSATh CUCTEMHBIH TOIXO/] ISl PEIICHHS TIOCTABICHHBIX 3a7ad.

[1K-1. CnocobeH ocBauBarh M HCIOIH30BATH TEOPETHUECKUE 3HAHUSA U TIPAKTHUECKUE YMEHUS U
HaBBIKH B IIPEAMETHOM 00JIaCTH MPH PelIeHNH MPo(ecCHOHATBHBIX 3a/1a4

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI
JucuurnuHa BXOAUT B 00s13aTeIbHYI0 YacTh biioka 1 «/lucuurimasl (MOIYIN)» U SBISETCS
00s13aTeIbHOMN IS U3y4EHUSI.

st ocBOCHUS AUCIUTUTHHBI «J[MCKpeTHass MaTeMaThKay CTYACHTHI UCTIONb3YIOT 3HAHMUSI,
YMEHHSI, HABbIKH, MOTYYeHHbIE U CPOPMHUPOBAHHBIE B XOJ€ U3YUECHUSI TUCIUTUIMHBI «AJredpa u
Teopus Yucen», «MaremaTuueckuii aHaau3».

W3ydenune nucuurauHbl «/luckpeTHast MaTemarukay sBisieTcst 0a30il 1715 nambHeHIIero
OCBOEHUS CTYICHTaMU AUCITUTUTHHBI «ApupMETHKA TEHCTBUTEIBHBIX YACET,
«O0pa3oBarenbHbIE TEXHOIOTUU B O0YYCHUH MAaTeMaTHKE».

3. OFbEM U COAEP/KAHUE JUCIHUITJINHBI
3.1. O0beM TUCHUTIINHBI

IMoxa3areab 00beMa AU CIUILINHBI Kou-Bo yacoB
Ounasn

OO0beM IHUCIUILINHEI B 3a4€THBIX €IUHHIIAX 3
O0BeM IUCIUILIMHEI B Yacax 108
KonraktHas paboTa: 56,3
Jlexmun 18
ITpakTHyeckue 3aHATHS 36
KoHTakTHBIC Yachl HA TPOMEKYTOUHYIO ATTECTAIHIO: 2,3
DK3amMeH 0,3
[Tpenmpk3aMeHaMOHHAS KOHCYIIbTAIUS 2
CamocrosiTenpHas pabora 42
KonTpob 9,7

dopma IPOMEKYTOUHON aTTECTALlMU: SK3aMEH B 9 ceMecTpe.



3.2. Conep:xaHue TUCHHUILINHBI
Ounas popma o0yueHnust

HaunmenoBaHue pa3nesioB (Tem)
AUCIHHUIIMHBI ¢ KPATKHM COJlepKaHUeM

KOJIHUY€CTBO YaC0B

JEeKIMH

MNPAKTUHYIECCKHUE
3aAHATHHA

Pazjeu 1. DiieMeHTHI TEOPUH MHOKECTB

Tema 1. Beedenue u 0CHO8HBIE NOHAMUS MEOPUU MHONHCECNE

OcHoBHbIE MOHATUS TEOPUU MHOXKECTB. Onepanuu HajJ MHOKECTBaMU
(oObenuHEHME, IEpECeYeHHE, PA3HOCTh). YHUBEPCAIHHOE MHOKECTBO.
Jlononnenue MHokecTBa. luarpammel Diinepa-Benna. [lekapToBo (ipsimoe
IIPOU3BENICHUE) IPOU3BEIEHNE MHOXKECTB U €0 CBOMCTBA.

Tema 2. bBunapHvie OMHOUWLEHUS HA MHOHCECMEax

OrnpezienieHre OTHOILICHHUS Ha Mape MHOXKECTB U MPUMEPHI TAKUX
OTHOIIIEHUH. bUHapHOE OTHOIIICHNE HAa MHOXKECTBE, CBOMCTBAa OMHAPHBIX
OTHOIICHUH (pedICKCHBHOCTD, aHTUPE(PICKCUBHOCTD, CHMMETPHYHOCTb,
AHTUCUMMETPUYHOCTh, TPAH3UTUBHOCTD ), IPUMEPHI OTHOIICHUH,
00JTaIAIONNX HEKOTOPHIMH U3 ITEPEUUCIICHHBIX CBOMCTB.

Tema 3. Omunouwienue K6UBAIEHMHOCINU U OMHOULEHUE nopﬂdm
OTHoNICHNE PKBUBAJICHTHOCTH U OTHOIIICHHUE nopsaka, mMpuMcEphl.
Pa30unenne MHOKEeCTBA U OTHOIIIEHHE SKBUBAJIECHTHOCTH. cDEIKTOp-
MHOXECCTBO.

Paszgen I1. Dj1eMeHTBI MATEMATHYECKOH JJOTHKH

Tema 4. OcnosHvle nonsamus aneebpbi 8bICKA3bIBAHULL
Bricka3biBaHHE, OCHOBHBIE JIOTHUECKHE CBA3KHU (OIEpaLUN) JIOTHUKU
BbICKa3bIBaHM, Jlorndeckas popmyna. OCHOBHBIE CXEMBbI JJOTHUECKU
MPaBUJIBHBIX PACCYKIEHUH. AnreOpa JIOTUKH, JIOTHIeCKHe QYHKINH.

Tema 5. bynesa ancebpa

Bbyness! pynxnuu. Oneparnuu Haj OyneBbIMU (QYHKIUSMU;

IU3bIOHKTUBHBIE

HopMmainbHble popmbl (JIH®D), koHbroHKTUBHBIE HOpMasbHbIE (popMbl (KHD);
cosepuiennsie JJHO/KH® (CIHD/CKHO).

Pazgea I11. DiiemenThI Teopun rpagos

Tema 6. Buowl epaghos

Onpenenenue rpaga. CriocoOsl 3ananus rpagos. Bepuunel u pedpa.
Crenenp BepunHbl. VicToprudeckue 3ajaqu TeOpUH rpagos..
OpueHTHpOBaHHBIE M HEOPHEHTUPOBAHHBIE Tpadbl. J(epeBbsi 1 OCTOBBI
[Tonusle rpadbl, AByAO0NbHbIE Ipadbl, INIOCKUE U TUIAaHAPHBIE TpadBbl.
ANTOpUTMBI Ha Tpadax.

Pazgea I'V. KomOnnaropuka

Tema 7. Dnemenmol KOMOUHAMOPUKU

OcHoBHbIE MpaBuiIa KOMOUHATOpuku. CoueTaHus, pa3MeLeHNs,
MePECTAHOBKH

bunom HeroToHa 1 nonuuomuanbHas popmyna. @opmyna BKIIOYSHUN U
UCKJTIOYEHUH. 3a/1auu 0 pacrpeneiaeHusX. ApupMeTHuecKuil TpeyroJbHUK.
PexkyppeHTHBIE COOTHOLIEHHSI.

Hroro




YYEBHO-METOJUYECKOE OBECIEYEHHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOIIUXCSA

Koa-
Tembl piis1 5o DopMblI MeTtoanuyeck DoDMLL
camocrositesqibH| M3yuaemble BONPOCHI CAMOCTOSITEIbH ue P
4acoB . OTYETHOCTH
0ro u3y4eHust oii padoTpl j00ecnevyeHust
Ornpenienienre OTHOILICHKE
MOPsIAKA, UX BHUJIBI,
npumepsbl. YacTUuHO
1.Hactuuno pHMEp . N3yuenue Pexomennyems:
YIOPSI0YEHHBIE U JTUHEHHO .
YIOPSI0YEHHBI ODSIOHCHHbIE JUTEpaTypbl, |5 IUTEpaTypa | YCTHBIN
e MHOXKecTBA M |° 0P . pelieHue Pecypcsl onpoc
o MHO>KECTBA, HAUOOJBIINN
HX CBOWCTBa . 3a7ad. WNutepner.
(HauMeHbILIUi) U
MaKCHUMAaJIbHbIN
(MUHUMAJIBHBIN )3JIEMEHT
2.byneBa Omnpenenenue OyneBoi
anrebpa, anreopsl. Anredpa Nzyuenue Pexomenyem
anredpa MHO>KECTB U anredpa JIUTEPATYPBL, | s JIUTEPATYPA 1.
MHOXECTB U BBICKa3bIBAHUM KaK peuieHue Pecypcol
anredpa IpUMepHI OyNeBOi 3a/1ad. WNHurepHer.
BBICKA3bIBAaHUH | alreOpHI.
Pexomennyem
N3yuyenune Y o
3.I'pynna Onpenenenue TpyIsl. mreparvpe. | & YerHbii
1oACcTaHoBOK | CBOMCTBA yMHOXEHUS emeng > |nurteparypa. |ompoc
MIOJICTAaHOBOK, OATPYIIIIA. P Pecypchl
3a/1ad.
HNuTepHerT.
OrnpenienieHrue Te0peMBbl, VerHui
4.]Jloka3aTenbc | BUIbI TEOPEM, N3yyenune Pexomennyem OIPOC
TBA B HeoOXouMbIe U JUTEpaTyphl, | as JIUTEeparypa) GIII)IGH’I/IC
MaTeMaTHKe JIOCTaTOYHbIE YCIIOBHUS. pelieHne Pecypcel E anad
Jloka3arenbCTBO OT 3a/1a4. WNHTepHeT.
MIPOTUBHOTO
Apudmernueckuit N3yuenue Pexomennyem YCTHbIH
3 DICMEHTSI T ep OJIBHUK J'II/IT}gIaT bl as auTe aTy D
KOMOMHATOPUKH peyT Parypel, patyp peuienue
PexyppeHnTHBbIE pelieHue Pecypcsl sanau
COOTHOLIEHUS 3a/ad. WNurepHer.
UTOTO

5. ®OHJI OHLEHOYHBIX CPEJICTB JJisI MPOBEJIEHUSI TEKYIIEA W
MPOMEXKYTOUYHOMN ATTECTAIIMH MO JUCITATIJIMHE

5.1. IlepeyeHb KOMIIETEHIMII ¢ YKa3aHHEM 3TANOB UX (POPMHPOBAHUSA B IIPpOLecCe OCBOCHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOI[ N HAUMCHOBAaHHUEC KOMIICTCHIINH OTaIbl (I)OpMI/IpOBaHI/IH

VYK-1. CnocobeH ocyniecTBIsSITh MOUCK, KPUTUYECKUN
aHaJu3 ¥ CUHTE3 HH(OpMaIMU, TPUMEHSITh CUCTEMHBIN
moaxoa Ajid pelueHr MOCTAaBJICHHBIX 3a1a4.

1. PaboTa Ha y4eOHBIX 3aHATHUSIX
2. CamocTrosTenbHas pabota




3a1a4

[TK-1. CnocobeH ocBanBarh U UCTIOIH30BATh
TEOPETHUYECKUE 3HAHUS U MMPAKTHYCCKUE YMEHUS M HABBIKH B
MpeIMETHOM 001acTH TIPH PeIIeHUu MPoheCcCHOHATBHBIX

1. PaGoTa Ha y4eOHBIX 3aHIATHIX
2. CamocrosTenpHas pabora

Onucanue nokasaresjei u KPUTEPUEB ONCHUBAHUSA KOMIIETEeHIIUI Ha PA3JTUYHBIX 3Tanmax

uX (OpMHUPOBAHMNS, ONIMCAHNE IIKAJ OIleHUBAHUS
OunenuBa
1 YpoBenb | Jrtan Kpurepun
eMble Onucanne IMIkana
copmupo popmupo . OLlEHUBAHU
KOMIIETe nokasareJieii OIleHUBAHUS
BAHHOCTH | BaHHA |
HIUH
1 IIIkaa orneHUBaHUSA
' " TecTa
PaGora YCTHBIN
a 3HaTh OCHOBBEI CHCTEMHOTO IOAXO0Aa OIPOC IIIkasa orneHUBaHUSA
Y OCHOBHBIC MPUEMBI PA3PEIICHUS poc, YCTHOTO
yueOHbI . TECT,
MPOOJIEMHBIX CUTYaIHi ompoca
. | KOHTPOJIbH
[Toporos YMeTh 0CyHIECTBISATh KPUTUYECKUI [ITxana oueHnBaHUs
. 3aHATHUS - ast pabora, .
BIM < aHaJn3 MpoOJIEeMHBIX CUTyalluil Ha camocTosre | KOHTPOIBHOM paboThI
OCHOBE CHUCTEMHOI'0 OJX0/1a, IIIxana oreHNUBaHUSA
2. Camo o . |JIbHas o
BBIpa0aThIBaTh CTPATETHIO JICHCTBUMA CaMOCTOATEIbHON
CTOSI- pabora,
paboThI
TeIbHas pedepar
[IIxana orteHnBaHUSA
pabora
pedepara
VK-1
1 3HaTh OCHOBBI CUCTEMHOTO IOAXO0Aa IIIkasa oreHUBaHUSA
’ M OCHOBHBIE IIPUEMEI Pa3pelIeHus . TecTa
Pa6ora p pv P YCTHBIN
a MPOOJIEMHBIX CUTYaIHi OIPOC IIIkasa orneHUBaHUSA
OHbL YMeThb 0CylHIECTBISATh KPUTUYECKU I TG(I:)T ’ YCTHO I'0
iq aHayn3 MpoOJIEeMHBIX CUTyaluil Ha KOHT’ OJIBH ompoca
[Tponsu- OCHOBE CHUCTEMHOI'0 MOJX0/1a, P IIIxama oneHuBanus
. 3aHATHUS . . |as paborTa, N
HYTBIN X BBIpa0aThIBaTh CTPATETHIO ACHCTBUN CAMOCTOSTE KOHTPOJILHOU paboThI
Baaaerb MeTonamMu KpUTHYECKOTO [ITxana oueHBaHUS
2. Camo N JIbHAS .
aHayM3a MpoOJIeMHBIX CUTYaIil Ha CaMOCTOATEIbHON
CTOSI- pa0ora,
OCHOBE CHCTEMHOT'0 MOAX0/1a, paboThI
TeJbHas pedepar
aGoTa crocobamu pa3paboTKu CTpaTeruu IIIkasa oreHUBaHUSA
p NEHCTBUM pedepara
1 3HaTh OCHOBHBIC 3aKOHEBI IIIkasa oreHUBaHUSA
' MaTeMaTUYEeCKON CTaTUCTUKH, o TecTa
Pa6ora YCTHBIN
Ha TEOPETUYECKUE OCHOBBI OIDOC IIIkasa oreHUBaHUSA
eIarornyeckoi AesITeTbHOCTH, poc, YCTHOTO
yueOHBI TECT,
Ymers hopMUpoBaTh KOHTDOIBH ompoca
IToporos a3BUBAIOIIYIO 00pa30oBaTEIbH IIIxana oreHNBaHUSA
b samsus |D Yro 0bp Yo ast pabora, N
BIM cpeny AJisi JOCTHKEHUS KOHTPOJILHOU paboThI
MK-1 X CaMOCTOSTE
JUYHOCTHBIX, TIPEIMETHBIX U IIIxasa oneHUBaHUSA
2. Camo JIbHAS N
METAaINpPEAMETHBIX PE3YIbTaTOB CaMOCTOATEIIbHON
CTOSI- pa0ora,
o0y4deHHusI cpefiICTBaMU paboThI
TeIbHas pedepar
aGoTa MPEToIaBaeMbIX YUeOHBIX IIIkasa oreHUBaHUSA
p MPEMETOB. pedepara
[Iponsun |1. 3HATL OCHOBHBIE 3aKOHBI YCTHBIN IITxama oneHUBaHUA
Y-ThIi Pabora |MareMaTM4yecKOW CTATUCTHUKH, orpoc, TecTa




Buiagers HaBbIKaMU (POPMHUPOBAHUS
pa3BUBaKOIe 00pa3oBaTeIbLHON
Cpenbl Ui JOCTHKEHUS
JUYHOCTHBIX, PEAMETHBIX U
METANpPEIMETHBIX PE3YIbTAaTOB
o0y4eHHs cpeicTBaMu
MPEroaBaeMbIX y4eOHBIX
MIPEIMETOB.

Ha TEOPETUYECKHUE OCHOBBI TECT, [IIkxana orreHuBaHUsA

y4eOHBI | IeAarOrHYeCcKOi e TeIbHOCTH; KOHTPOJIGH | YCTHO TO

X YMmetb popmupoBars ast pabora, | ompoca

3aHATHUS | Pa3BUBAIOINYIO 0Opa3oBaTenbHyl0 | camocToste | [1Ikana oneHnBaHus

X cpeny I JOCTUXKEHUS JIbHAs KOHTPOJIbHOW PabOTHI

2.CaMOC | TMYHOCTHBIX, IPEAMETHBIX U pabora, [IIkana onleHUBaHHUSI

TOSI- METarpeIMETHBIX Pe3yIbTaTOB pedepar CaMOCTOSTEIbHOM

TeJbHAsI | 00y4YCHHS CPEICTBaAMU paboThI

paboTta |mpemnomaBaeMbIX yYUeOHBIX [IIxana oneHrBaHUsS
MPEIMETOB; pedepara

[Ixana oneHUBaHUA TEeCTA

Tloka3aresnn basel

Bremomaneno no 40% 3amanuit

Brimonaeno 41-60% 3aganuii

Bremomaneno 61-80% 3aganwuit

Brmonneno 6omnee 81% 3amanuii

IlIkajia oueHMBaHKMsI YCTHOIO ONIpoOca

Kpurepuii onieHuBanus

baser

Marepuan U3N0eH MocaeI0BaTeIbHO U TPaMOTHO, CIIEIaHbl HEOOXOIUMBbIE
00001IeHNA 1 BBIBOIBI

MaTCpI/IaJ'I H3JI0KCH MMOCJICA0OBATCIIBHO U I'PaMOTHO, CACIIAHBI HCO6XOI[I/IMI>IC
O606IH€HI/I$I 1 BBIBOABI, HO JOMYIICHBI HCCYIICCTBCHHBIC HCTOUYHOCTH, NUCITPABJICHHBLIC
CaMUM CTYACHTOM.

Marepual u3J10KeH HETOIHO, HO MOKa3aHo O0IIee MOHUMaHKUEe BOIIpOca U
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHbIE ISl TalIbHEUILIET0 YCBOCHUS Marepuana,
NI UMECJINCH 3anyI[HeHI/I$I, NI I[OHYHIGHI)I 0HII/I6KI/I B OHpCI[GJ'ICHI/II/I HOHHTI/Ifl,
WCIIOJIb30BaHUU TEPMHUHOJIOTUH, UCIIPABJIICHHBIE MTOCIIE 3aMEUYaHMI MpernoaaBaress, Ipu
9TOM CTYACHT JieTIaeT HeoOX0oMuMble 000OIIEHHS 1 BBIBOIBI

He packpbITo OCHOBHOE cojiepaHue yueOHOro Marepuana, CTyAeHT IeMOHCTPUPYET
HE3HAHME WM HEMOHUMaHue OoJbllel Wi Hanboliee BaXKHON 4acTu y4eOHOro
Marepuaia, J0MycKaeT OMMUOKN B ONPEAEICHUN TOHATHH, IPU UCTIOIb30BaHUN
TEPMUHOJIOTUH, KOTOPBIC UM HEC UCIPABIAIOTCA ITOCJIEC HECKOJIBKUX 3aMeuaHuH
npernoaBaresis

IlIkaJyia oneHUBaHNUsI KOHTPOJIbHON PadoThl, CAMOCTOSTEIbHOM PadOTHI

Iloka3zarein

basnel




Brimonaeno o 40% 3amanui

Bremomneno 41-60% 3aganwnit

Brimonaeno 61-80% 3amanui

Brinonaeno 6onee 81% 3amanunii

IIkana ouenuBanus pedepara.

Kpurepuii onieHuBanus bainer

CamMocTosTeIbHas pa60Ta BBITIOJIHCHA ITOJIHOCTBIO, TCMA PACKPBITA, BBIBOABI
COOTBCTCTBYIOT MCCJIIEJOBAHUIO, BEIIIOJIHEHA B CPOK

CaMocTosTebHas pa60Ta BBITIOJIHCHA ITOJIHOCTBIO, TCMA PACKPBLITA, BBIBOABI
YaCTHU4YHO HE O6OCHOBaHBI, BBITIOJIHEHA B CPOK

CaMocTosTenbHas pa60Ta BBITIOJIHCHA, TEMA PACKPBITA YaCTUYHO, BEIBOABI OTHACTHU
HE COOTBCTCTBYIOT TCMEC, BBIIIOJIHEHA B CPOK

CaMocTogTeIbHas pa60Ta B IICJIOM BBIIIOJIHCHA, TCMAa pACKpPbITa HEIIOJIHOCTBIO,
BBIBOJIbI OTUYACTH HE COOTBETCTBYIOT TEMC, BBIIIOJIHCHA B CPOK

CamocrosTenbHas padoTa B 1I€JI0M BBITIOIHEHA, TeéMa HEPACKPBITA, €CTh TPyObIe
OLIMOKY B U3JI0KEHUHU MaTrepualia, BEIBOJBI HE COOTBETCTBYIOT TEME

CamocrosiTenbHas paboTa He BBITIOJIHEHA

5.3. TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIM HHbIE MATEPHAJIbI, HE00X0AUMbIe /1JIsl OLleHKH
3HAHWH, YMEeHUI, HABBIKOB M (WJIH) ONBITA IeATEIbHOCTH, XapaAKTEPU3YIOIIMX 3TANbI
(opMupoBaHus KOMIIETEHIMI B MPollecce OCBOEHHsI 00Pa30BaTeJIbHOM MPOrpaMMbl

IIpumepHbIe TeMBbI pedpeparoB:

arebpa [x. Bynsa u e€ npumeHeHue B Teopuu U INpakTuke uHpopmaruku. VccnemnoBanue
OyneBoil anreOpbl, €€ OCHOBHBIX oOINepauuid M poau B LUDPOBOM DIEKTPOHUKE U
POrpaMMHUPOBAHUU.

OMOMHATOpUKa U €€ MPUIOKEHHs. AHAIW3 METOAOB MOJCYETA, NEPEeCTaHOBOK, COUETAHMH,
pasMenienuii. Paccmorpenme mnpuHnuna Jupuxmne, npou3BOASIIMX (QYHKUMH U HX
UCTIOJIb30BaHMsI B KpUNTOrpaduu, TEOpUN KOAUPOBAHUS U OMOUH(pOpPMATHKE.

eopus rpadoB u e€ npunokeHus. MizyueHue 0oCHOBHBIX MOHATUH TeopuH rpadoB (BUAbI rpadoB,
CMEXHOCTb, HHIUJAEHTHOCTb, MAaTpHIBI CMEXKHOCTH M HWHIMJACHTHOCTH), a TaKXke HX
NPUMEHEHHUS B MOJCIUPOBAHMM COLMAIBHBIX CETeH, MaplIpyTH3aluu, ONTUMH3ALUU
TPAHCIIOPTHBIX CUCTEM. MOXKHO pacCMOTPETh KOHKPETHBIE AITOPUTMBI, HAapPUMEp, MOMCK
KpaT4aliux myTeu, 3a1a4y 0 KOMMUBOSDKEPE, packpacky rpagos.

EeKyppEHTHbIE COOTHOIIEHHUsA. lccrmenoBaHue JIMHEHHBIX PpEKYPPEHTHBIX YPaBHEHHH C
MOCTOSIHHBIMU KOA((GUIIMEHTAaMH, METO/IOB UX pPELIEHUs, a TaKXKe MPUIOKEHUH K YuciiaM
®uboHauYYM U APYTUM HOCIEI0BATENEHOCTSIM.

JIEMEHTHl Teopuu KoaupoBaHus. OO030p JBOMYHOTO KOAMPOBAHMS, OJOYHBIX KOIOB, KOJOB,
UCTIPABJIAIONNX OMIMOKK (HampuMep, KOAOB X3MMUHIA), MaTPUUHBIX M TPYIIOBBIX KOJOB,
METO/0B JeIN(PPOBKH.

VCKPETHBIE BEPOSITHOCTHBIE MOJENH. AHAIM3 JUCKPETHBIX PACHPEICIICHUN BEPOSITHOCTEH,
neneii MapkoBa, Teopur MaccoBOTO OOCTYXUBaHUS U UX MPUMEHEHHS AJII MOJIEITHPOBAHUS
CIIy4alHBIX SBJIICHUM.

yieBa anreOpa u joruueckue cxemol. PaccMoTpenue OyneBoit anredpsl Kak 0CHOBBI HU(POBOM
ANIEKTPOHMKU U KOMIBIOTEPHOM JIOTMKH, AaHAIU3 DIEMEHTApHBIX JIOTUYECKUX CXEM U
MIPOEKTUPOBAHUS HU(DPOBBIX YCTPOICTB.



UCKPETHBIE CTPYKTYpPHI JaHHbIX. I3yueHHEe CIIMCKOB, CTEKOB, OUepeiel, 1epEBLEB U UX POJIH B
uHpopMaTHKe. AHAIIU3 AITOPUTMOB COPTUPOBKH U TIOUCKA.

CTOPUYECKHI 0030p pa3BUTHs KOMOWHATOPUKH WM TEOPUU TpadoB. DBOIIONHS KIIHOYCBBIX
HOHATHUI U TEOPEM, BKJIA]] BBIAAIOIIUXCS MATEMAaTHKOB.

puioxenus: Teopun rpados. MccnenoBaHne KOHKPETHBIX NMPUMEHEHUH Teopuu TpadoB B
pas3IMYHbIX 001ACTAX, HAIPUMED, B XUMUU (MOJIEKYIISIpHBIE I'padbl), COLUOJIOTHH (COLUATbHbIE
CETH), JIOTUCTUKE (ONTUMHU3ALNS MapLIPYTOB).

pousBojsmMe (YHKIMH M HMX HUCHONb30BaHME B KoMOuHaropuke. Mertoasl paboTel ¢
POU3BOAIIMME (PYHKIMSIMHU U UX IPUMEHEHHE IS PEeLICHUs] KOMOMHATOPHBIX 3a/1au.

ucia GuboHayuu U UX cBOMCTBA. TeOPETHKO-UNCIIOBbIE XapaKTepUCTHKHU yrcen PudoHaquw,
UX CBSI3b C TEOMETPUEH U ONITUMU3ALMEH.

JAropuT™bl Ha rpadax. O630p U cpaBHEHHE pa3IMYHbIX AJITOPUTMOB Ha Ipadax (IIOUCK LIUKIIOB,
SUIEPOBBIX U TAMUJIBTOHOBBIX MyTEH, packpacka rpa)oB H T. 11.).

CnucoK BOIIPOCOB K IK3aMeHY:
CHOBHBIE OII€PALIUU TEOPUU MHOXKECTB U UX CBOWCTBA.
HUBEPCAIbHOE MHOXKECTBO H JIOTTOJTHEHUE MHOXKECTBA.
paduueckue WUTIOCTPALUU B TEOPUN MHOKECTB.
€KapTOBO MPOU3BEICHNE MHOKECTB M €r0 CBOMCTBA.
MHApHOE OTHOLIEHHUE U €r0 CBOMCTBA.
THOIIICHUE YKBUBAJIICHTHOCTH, IPUMEPHI.
a30MeHNe MHOXKECTBA U OTHOLIEHHUE SKBUBAJIEHTHOCTH HA HEM.
AKTOP-MHOXECTBO, TPUMEPHI.
THOLIEHHE TOPSIJIKA, IPUMEPBHI.
TOOPaXCHHUsI, BUIIBI OTOOPAKEHHIA, IPUMEPBHI.
OMIIO3MIIMSA 0OTOOPaKEHUH, CBOMCTBA KOMITO3UIIUH.
OZICTaHOBKH. Pa3noxeHune 1moICTAaHOBOK B MTPOM3BEACHNE HE3aBUCUMBIX ITHKIIOB.
BICKa3bIBaHUS, OCHOBHbIE JIOTHYECKHE OIIEPALIUH.
CHOBHBIE CXEMBI JIOTHYECKH MPABIIILHBIX PACCYXKICHUH.
aredpa JIOTHKH, JIOTHYECKUE (PYHKIUH.
yneBa anredpa, MpUMepHI.
1ocoObl npecTaBaeHus! OyaeBbIX (yHKIMHA (TaOIUIBI HCTUHHOCTH, (GOPMYJIBI, TUArPaAMMBI).
W3BIOHKTHUBHASI HOpManbHas opma (JIHD) u konbroHkTHBHAsA HOpMasibHas popma (KHD).
osepiierHast JJH® (CAH®) u coepmiennas KH® (CKHD).
OYeTaHUs, pa3MEIICHHS, TIEPECTAHOBKU
uHoM HproToHa M monmHOMUanbHas popMyrna
nHOMHaIbHBIE KOdhduieHTsl. bunoMmuansHas Teopema. Tpeyronbpauk [Tackans.
OopMyJia BKJIFOUEHUHN U UCKIIOYEHUN
aJla4M O pacHpeieeHUsIX
pupMeTHYECKHI TPEYrOIbHUK
€KypPEHTHBIE COOTHOIICHUS
CHOBHbIE IIPaBUJIa KOMOMHATOPUKHU: IPABUIIO CIIOKEHHUS, TPABUIIO YMHOKEHH S, TPUHIIHIT
Hupuxie, GopMyna BKIIOUYEHUH U HUCKITIOYEHUH.
uHoM HproToHa 1 monmHOMUanbHas popMyra
opMyJia BKJIFOUEHUHN U UCKITIOYEHUN
npezaenenue rpada. Buasl rpados. Beprmnel u pedpa
oco0kI IpeicTaBiIeHus rpados
TeNeHb BepIINHBI. Teopema Diiniepa o cymme cTerneHel BepinH rpada.
PHEHTUPOBAHHBIC U HEOPUEHTHPOBAaHHBIE TPadbI.
oJHbIe rpadbl, ABYAONbHbIE Ipadbl, INIOCKHE U TIAHAPHBIE TpadBbl.

Bonpocs! 1J1s1 onpoca Ha y4eOHBIX 3aHATHSX.



TO Takoe MHOkecTBO? [IpuBeanTe mpuMepsl KOHEUHBIX U OECKOHEYHBIX MHOKECTB.
aKUMHU crioco0amMu MOXKHO 3aJaTh MHOkecTBO? [IpuBeanTe no ogHOMyY puMepy IUis
Ka)KJIOTO CIIoco0a.

TO O3HaudaeT 3anuch AEB? YUem otinnuaercs C ot &7

aiiTe onpeaereHue IMyCTOro0 MHOKECTBA. SBISETCS JIM MyCTOE MHOKECTBO MTOJIMHOXKECTBO
M JIF000T0 MHOXKECTBA?

€pEeUYnCINTE OCHOBHBIE OIIEpallMy HaJ MHOXKECTBAMHU U JAUTE UX OIPEACIICHHUS.

TO TaKO€ YHUBepcanbHOe MHOKeCTBO? Kak 0003HauaeTcst JOMOJTHEHHEe MHOKeCTBa?
dbopmynupyiite 3akoHbI e Moprana Juisi MHOXKECTB.

TO TAKO€ MOIIHOCTh MHOXecTBa? Kak HaiTH MOIIHOCTh OOBEIMHEHUS JBYX MHOXKECTB?
T

800pa3uTe ¢ MOMOIIBIO TuarpamMm Dinepa-Benna onepanuto (AUB)\(ANB).

TO Ha3bIBaeTCsl OMHAPHBIM OTHOIIEHHEM Ha MHOxkecTBe? [IpuBeaure mpumep.
TPEUHCINTE CBOMCTBA OMHAPHBIX OTHOIIEHHH. [IpuBennTe npuMep OTHOIIEHUS, 001 at0
aIero cBoiicTBaMu peduIeKCUBHOCTU U TPAH3UTHBHOCTH.

KO TaKO€ OTHOLIEHHE dKBUBaJIeHTHOCTH? [IpuBeanTe npuMep 1 ONUIINTE KIACChl SKBHUBA
QEHTHOCTH.

€0 TaKO€ OTHOLIEHHE nopsika? YeM yacTUYHBINA MOPAJOK OTJIMYAETCS OT JIMHEHHOTro?
aliTe onpenenenue oroopaxenus. Kakue BUIbI 0TOOpakeHHt BBl 3HaETE?

TO TaKO€ UHBEKLIUS, CIOpbeKus, Ouekuusa? [IpuBenure npuMepsl Kaxa0ro BUAA.

€0 TaKOe KOMIMO3HIMS 0ToOpaxenuit? COXpaHSIIOTCS JI CBOMCTBA HHBEKTUBHOCTH/CIOPHE
KTUBHOCTH MPU KOMITO3ULIUU?

@0 Takoe oOpaTHoe oTobpakenue? Korma oHo cymiecTByer?

popmynupyiTe npaBuia CyMMbl U IPOU3BEIEHUS B KoMOnHaTopuke. [IpuBenure npumep
Bl X IPUMEHEHHUS.

00 Takoe rnepectaHoBKU? Kak BBIYMCIUTH KOJIUYECTBO NEPECTAHOBOK AIEMEHTOB?

BM OTJIMYAIOTCS pa3MelleHus oT couetanuit? Hanumure dhopmyrnbl a7s pa3MenieHuit 1 co
@eTaHui 0e3 MOBTOPEHUH.

aK BBIYMCIIMTh YHMCIIO cCOYeTaHui ¢ noBropeHussMu? [IpuBeaure npakTHYECKUil mpuMep T
#KOM 3aJa4u.

Po Takoe buHOMHUaIbHbIe kK03 dumenTsr? Ine oHn BeTpeuaroTcs?

GopMynHpyiTe MPUHIINUI BKIIOYEHUA-UCKIIOUeHUs. /{1t uero on ucnomnb3yercs?

HO Takoe npousBoasanire GpyHkunn? Kak oHu NpUMeHs0TCss B KOMOMHATOpUKe?

$0 TaKO€ peKyppeHTHbIE cooTHOIIeHUs? [IpuBennuTe npumMep JTMHEHHOTO PEKYPPEHTHOTO
BpaBHEHHUS.

€0 Takoe BbIcKa3biBaHUE? [IprBeauTe NpuMepbl HCTUHHBIX U JIOXKHBIX BBICKa3bIBAaHUM.
@peuncInTe OCHOBHBIE JIOTHUecKHe onepannu. Kak ctposTcst Tabauisl HCTUHHOCTHU?

eo takoe [JH® u KH®? Yem ormnruarorcs copepiennbie popmel (CAHD, CKH®D)?

ax noctpoutsh CJIH® no Tabauie ucruanHoctu?

uHoM HeloToHa, monuHOMuUanbHas popmyna.

€O TaKOe 3aMKHYTHIN Kiacc OyneBbix ¢pyHKUui? [IpuBequTe mpuMepsl 3aMKHYTBIX KJIACCO
B.

WD O3HA4YaeT MPUHIIMII ABONCTBEHHOCTHU B OyneBoii anredpe?

HO Ha3bIBAETCs TpeyroiabHUKOM [lackansa?

OpMyJia BKJIIFOUEHUH U UCKITIOYEHUN

HiTe onpenenenue rpada. Yem ommnyaroTcss OpUeHTHPOBAHHBIE U HEOPUEHTHPOBAHHBIE T
pador?

TO Takoe cTerneHb BepinHbl? CHopMyInupyHTe JIEMMY O PYKOTIOKATHSIX.

orna rpad HaspiBaeTcs CBI3HBIM? YTO Takoe KOMIIOHEHTa CBA3HOCTH?

BO Takoe dunepoB rpad? ChopmynupyiTe KpUTEpUil SMIEPOBOCTH.

To Takoe ramMuIbTOHOB rpad? [IpuBenuTe TOCTaTOYHBIE YCIOBUS FAMUIBTOHOBOCTH.
aiiTe onpeneneHue aepesa. KakoBbl CBOWCTBA A€pEBbEB?

SIS ==



TO Takoe 0CTOBHOE JiepeBo? Kak mocTpouTh MUHMMaIbHOE OCTOBHOE JAEPEBO?

TecT. D1eMeHTHI TEOPUU MHOKECTB M MATEMATUYECKO JTOTHUKH.
aKo€ U3 CIENYIOIINX MHOXECTB SIBJISIETCS MYyCThIM?
a) {0}
0) {xIxENx<1}
B) {0}
r) {x|lx — mpocToe uuncio, x <2}
Ka)KHUTE BEPHOE COOTHOIIICHHE NIt MHOXKeCTB A={1,2,3} B={2,3,4,5}
a) ACB
0) Bc4
B) ANB={2,3}
r) AUB={1,4,5}
aluTe oObenuHeHHe MHOXeCTB M={a,b,c} n N={b,c,d,e}
a) {a,b,c,d}
0) {b,c}
B) {a,b,c,d,e}
r) {a,d,e}
OIIIHOCTh MHOXKeCTBa P={x|x — OyKBa B ClI0BE «MaTeMaTHuKa }paBHa:
a)6
0) 8
B) 10
r) 12
a3HOCTh MHOXeCTB A\ B-3T0:
a) MHOXECTBO BCEX JIEMEHTOB , KOTOPBIE TAK)Ke TPUHAIJIeKAT
0) MHO>KECTBO BCEX DJIEMEHTOB , KOTOPbIE HE MPUHAATIEKAT
B) MHO>KECTBO BCEX JIEMEHTOB , KOTOPbIC HE IIPUHA ICKAT
I') MHOXKECTBO BCEX AIIEMEHTOB, MPUHAJISKAIINX MU , HO HE 000UM OJJHOBPEMEHHO
aKOe BBICKA3bIBAHUE SIBIISCTCS JIOKHBIM?
a)«2+2=4y»
0) «MockBa —cTtomuia Poccumy
B) «Bce mpocTrie uncia HeYETHRIE)
r) «KBampar — 3TO MPSMOYTOIEHUK
JIs1 KAKOTO UMEHH JIOKHO BbIcka3biBaHMe «IlepBas Oyksa rnacHas MJIU yerBéprast OykBa c
oryacHasi»?
a) AnHa
0) Enena
B) IBaH
r) Oner
abmuIa HICTUHHOCTH COOTBETCTBYET KaKOM JIOTUYECKOH oreparuu?

A B F

a) KOHBIOHKITHUS (/)
0) au3btoHKUuA (V)
B) UMILIUKAIHSA (—)
r

)



aKoe BbIpaKEHHE COOTBETCTBYET TabIUIe HICTUHHOCTH?

A B F

a) A—B

0) ANB

B) AVB

r) "AVB

aKOBO HAaHOOJIBIIEE 1ENI0E YMCIIO X, TIPH KOTOPOM UCTUHHO BbIcKasbiBaHKe (50<x?)—(50>
a)7

0) 6

B) 5

r) 4

KOJIbKO pa3IMUHBIX pelieHuil umeer ypasaenue(4VB)A(CVD)=1 , rne 4,8,C,D
a)?2
0) 4
B) 8
r)9

OpMyJa Ha3bIBAETCs TaBTOJIOTHEH, eCII OHa!
a) mpuHuMaet 3HaueHue () mpu Bcex Habopax rmepeMeHHbIX
0) npuHUMaeT 3HayeHue 1 mpu Bcex Habopax MepeMeHHbIX
B) npuHuMaeT 3HaueHus O u 1 B 3aBUCUMOCTH OT HabOpa NMepeMEHHbIX
I') COAEPXKUT TOJILKO KOHBIOHKITUH
anbpl MHOXKecTBa X={1,2,3,4}uY={3.,4,5,6} .Haiinute (XUY)\(XNY):
a) {1,2,5,6}
0) {34}
B) {1,2,3,4,5,6}
r)Q
TSl KaKUX 3HAUYEHUH X UCTUHHO BbICKa3bIBaHUE:(XE[ 1;5])—(x€[3;7]) ?
a) TobKo X€E[3;5]
0) Tompko Xx€E[1;3)
B) 1u1st Bcex X€[1;7]
T) 7151 Bcex X, KpoMe x€(5;7)
YCThb A - MHOXKECTBO CTY/IEHTOB, U3yUYaIOIUX aHIIMICKUH SA3bIK, B —
MHOJKECTBO CTYIEHTOB, U3YYalOIINX HEMELKUH A3bIK. YTO 03HauaeT MHOXkecTBO AN—B ?
a) CTY[IEHTHI, H3yJaromue 00a s3bIka
0) CTYICHTBI, U3y4aroI1e TOJbKO aHIITUHCKHUN S3bIK
B) CTY[CHTBI, HE U3YYaIOIINe HU OJMH U3 SI3bIKOB
I') CTYJCHTBI, U3y4arolye XoTs Obl OIUH S3BIK
OTBeTHI
1—0
2—B
3—B



4 — a (OykBBL: M, a, T, €, U, K)

5—B

6 — B (4uCI0 2 — TPOCTOE U YETHOE)

7 — B (mepBas OykBa cornacHas M, yerBépras OykBa ritacHast A)
8—0

9—r

10 — B (: 1OXXKHO, 3HAYUT UMIUIMKAIINSA UCTUHHA; : JIOXKHO; : JIOXKHO)
11 — r (kaxxmas ckoOka ga€t 3 BapuaHTa UCTUHHOCTH, UTOTO )

12—06
13—a
14 —B
15—0

KonrtpoJuabnasi padora. OCHOBBbI TEOPHMH MHOKECTB.
alTe ONpeNeIEHUS:
HOYKECTBO;
yCTOE MHOXECTBO;
OJMHOKECTBO;
HUBEPCAJILHOE MHOXECTBO.
aj1aiiTe MHOXKECTBA Pa3HBIMH CIIOCOOAMMU:
€pEeYMCIINTE 3JIEMEHTh MHOXKECTBA A — HaTypajbHbIX JeiauTeNnel ynucia 18;
azlaliTe MHOKECTBO B -KBazpaToB HaTypasbHBIX 4ncel, MeHbuX 50,
C TIOMOIIBIO XapaKTEPUCTUUECKOTO CBOICTBA.
BIIIOJIHATE OII€paLMK HaJl MHOXKECTBAMH:
Hanbsl mooxectBa: X={1,2,3,4,5} Y={3,4,5,6,7} Z={2,4,6}
Haiinure:
uY;
NZ;
\Z;
NY)UZ.
eIINTE 33Jady C IOMOIIBIO IUarpaMMbl Diiepa-Benna:
B rpynne u3 30 cryaentoB 18 u3yyaroT aHNIMHCKUMN S3bIK, 15 —
HEMELKHH, a 7 u3ydaroT 00a sA3bIka. CKOJIBKO CTYJICHTOB HE U3y4aroT HU aHIIMHCKUN, HU
HEMEeIKU?
OKa)XKUTE TOXKIACCTBO C MOMOIIBIO Auarpamm Jitnepa-Benna: AN(BUC)=(ANB)U(ANC)
a
HalinuTe KOINYeCTBO BCEX €T0 MOIMHOKECTB U MIEPEUNCIIUTE UX
QTaHOBUTE, HAXOJATCS JIU B OTHOILIIEHUH JIOTHYECKOTO CIIeI0BaHus npeayioxkeHus A u B,
acin: a) A — «Hucno x — yetHoe», B — «auncio x kpatHo 7»; 06) A — «B
gerbipexyrosibiuke ABCD nuaronanu paBubl», B — «Hetsipexyronsauk ABCD —
EPSIMOYTOIIBHUKY.
rpynme 9 yenoBek — 5 aeBymiek u 4 roHouel. Hyxxno chopMupoBars KoMaHIy U3 4-ex
NEJIOBEK TaK, 4TOOBI B €€ cocTaBe ObUIO HEe MeHee 3-X JieBylieK. CKOJIBKO CyIECTBYET
pa3JIMYHbIX BApUAHTOB (GOPMHUPOBAHUS KOMaH/IbI?
&1l 00 yenoBek aHMMUCKUHN A3bIK M3ydatoT 30, Hemeukuii — 42, ¢ppaHIy3ckuii — 28,
aHIIMCKU 1 Hemenkui 10, aHmUACKUN 1 ppaHIly3cKui — 5, HEeMeUKuil u
dpaniy3ckuii — 8. Bee Tpu si3bIka U3ydaroT TpH cTyneHTa. CKOJIbKO CTYAEHTOB H3y4yaeT
TOJIBKO OJWH 513bIK? CKOJIBKO CTYJIEHTOB HE U3y4aeT HU OJTHOTO sI3bIKa?
Koutpanbnas padora. KomOnnaropuka.
1. CxombkuMH crioco0aMu MOYKHO PacCTaBUTh Ha MOJIKE 12 KHUT Tak, YTOOBI TPU KHUTU OHOTO
aBTOpa CTOSUIN psioM?
2. CKOJMKO CYIIIECTBYET MATU3HAYHBIX YUCEII, COCTABIEHHBIX U3 YETHBIX LIUGP?
H

O(D%



3. Haiinure HarypaipHBIC YHCIIA, YIOBICTBOPSIONINE YCIOBHUSIM

Ca™2+2n=9, 3C%: —2A% =n

4. HaiiuTe HaTypalbHbIE UHCTIa, YIOBIETBOPSIoHe yeaoBusaM Can™ ! / Cop ™! = 19/59

5. Haiture xoaddument npu x° y 4 B pasnoxennn (2x + 3y)!'°

6. Kaxxapit u3 54 wnenos Kiy6a Jlrobureneit OB4apok BiajieeT HEMEIIKUMH, KaBKa3CKUMHU W
a3uaTCKUMU oB4YapkaMu. 20 BIaJ€I0T HEMEUKUMHU, 23 —KaBKa3CKUMH U 23 a3uarckumu, 4
UMEIOT HEMEIIKUX U a3UaTCKUX OBYAPOK, 5 — HEMEIKHX U KaBKa3CKUX, 6 — a3MaTCKUX U
KaBKa3CKUX. Y CKOJBbKUX YICHOB KiIy0a ecTh co0aku Bcex Tpex nopoj? CKOJIbKO WIEHOB KityOa
UMEIOT TOJIBKO OJHY TIOPOAY coOak?

CemecTpoBoe 3a1aHHe 1JIs1 CAMOCTOSITeIbHON padoThlI.
1. U3 mudp 1, 2, 3, 4, 5 cocTaBieHbI pa3IMYHbIC MATH3HAYHBIC YKCTIa, HE COICPIKAIIIE
ouHAKOBBIX U(DP. CKOIBKO CPEN ITUX YUCEN TaKUX, KOTOPBIC: a) HaYnHAI0TCs udpoii 3? 0)
HAuUMHAIOTCSA ¢ ynucina 547
2. CKOIBKUMH CIIOCOOAMU MOKHO BBIOpATh YETHIPEX YEIOBEK HA YETHIPE PA3IHMUHBIC JOKHOCTH
n3 9 kauguaaToB?
3. "3 20 paGouyux HaJ 0 BBLAEIUTH IIECTh YEJIOBEK JJIs pa0OTHI Ha OIPEEIIEHHOM Y4acCTKe.
CKonbKuMH c11oco0aMu 3TO MOXKHO CAeNarh?
4. B maxmatHOM TypHUpE chirpano 210 napTuii, mpuyeM KakJ(blil y4aCTHUK ChIrpall ¢ KaXJIbIM
U3 OCTAJIbHBIX YYaCTHUKOB 10 OAHON nmapTuu. CKOIBKO YeJIOBEK Y4acTBOBAJIO B TypHUpE?
5. Cxonpkumu criocobamu u3 12 pa3nmuvHbIX KOHPET MOXKHO COCTaBUTh HAOOP, eci B Habope
YETHOE KOJIMYECTBO KOHGET?
6. Mbimka J[>xeppu criacaercs ot kota Toma u O€KUT € TOpbI K OJII0, @ 3aT€M YJIETAeT C HOJIs.
CKoNbKUMH c110c00aMU OHa MOKET YHTH OT IIOTOHH, €CIIU C TOPBI BEAYT 7 TPOIIMHOK, a C MO
OHA MOJKET JIETETh CAMOJIETOM, BEPTOJIETOM MJIM paKeTon?
7. Umeetcs 5 BunoB Omrozenr, 4 Buaa yaiiek U 7 BUJIOB I€CEPTHBIX TapesoK. CKOIbKO YalHBIX
Ha0OpPOB MOXKHO COCTaBUTh, €CIIM B KaX/IbIi1 HAOOp BXOIAT OJIO/ILIE, YalllKa, IeCepTHas Tapenka?
8. Ilpeanpusarue nogano B 010po 1Mo TPYAOYCTPOUCTBY 3asiBKY Ha TPH BaKaHCUU — cliecaps,
KaMeHIIMKa U II0THUKA. CKOJIBKO CYHIECTBYET CIIOCOO0B peain30BaTh 3asBKY MPEANPUATUS,
eciu B OIOpO 3aperucTpupoBaHo 25 ciecapeid, 20 KaMEHIIUKOB U 15 MIOTHUKOB?
9. MoneTtky OpocatoT aecsaTh pa3. CKOIbKO pa3InIHBIX MOCIEI0BATEIHLHOCTEH U3 OPJIOB U pEelIeK
MOXET IPU 3TOM HOJTYUUTHCS?
10. Hanumure pasnoxkenue crenenu 6unoma: a) (x + 1) 7; 6) (x —2) ° ; B) (3x + 2y)*%;
11. Haiiaure yeTBepThiii uieH pasioxenus (8x —5y) © .
12. Pemute ypaBHeHus: a) Ay’ =18 A% 2; 6) A%.1-Cx!'=79

flor=fin-11+fin-2 =3
. Permrs PEKYpPPEHTHBIE COOTHOIIEHUSA: 1) anti—an=mn,a1=1; 2)anr1=4a,+ 6, a0=-5.
8)ari=an+tn+l,a0=1 4) am=5 a+4n’+6n-7,a0=3
it
Haiitu anrebpandeckyro CyMmy K03(Qp(GUIHEHTOB MHOTOUIEHA OTHOCHTENBHO X, OIY4aeMOro B
Basnoxenun 6unoma (3x-4)7
17. PackpbITh cKOOKH M IPUBECTH MOTOOHBIE WIEHBI B BRIPAKEHUH (X+Y)°.
8. Beruucauts (0,97)*
49. PackphbITh CKOOKU M PUBECTH TOA0OHbIE YIEHBI B BRIpaKeHHH (X+y+Z)*, ncrnonssys
Romuromuansryro Gpopmymy.
i
B4. Meroauueckune marepualibl, onpeneasiionme npoueaypbl OLeHHBAHUS 3HAHUM, yMEHH I,
HaBbikoB W (WaM) ONBITA AEATEILHOCTH, XAPAKTEPH3YIOIIUX 3Tanbl (POPMHPOBAHMS
Bomnerenuuii
Plrorosas onenka 3Hanuii, yMeHUi, CIOCOOOB JEATENLHOCTH CTYIEHTOB 10 H3y4aeMOn
Rucuuruae coctasnser 100 6annos

15 KGR @ O



MakcuManbHOE KOJTMYECTBO OaJIOB, KOTOPOE MOKHO HaOparh 3a TeKyIuid KOHTpoiab — 70
0aJoB.

3a OTBETHI HA BOIIPOCHI YCTHOTO OMPOca O0YJarOIIHiCS MOKET HaOpaTh MakcuMasbHO 10
0aJoB.

3a BBINOJIHEHHNE TECTa 00yJArOIIUICI MOXKET HabpaTh MakcuMainbHO 10 Gaios.

3a BBIMOJTHEHUSI KOHTPOJIBHOM padOThI 00yUaromuics MOKET Ha0paTh MakcuMaabHO 20 6aioB.
3a BeInonHEHHs pedepara oOydaronuiics MoxeT Habpars MakcuMaiibHo 10 6amios.

3a BBIMOJIHEHUSI CAMOCTOSITEIIBHOM PpaboThl 00yJaronuiics MOXeT Habparh MaKcuMaibHO 20
OaJioB.

MaxkcumainbHas cymMMa 0aJljioB, KOTOpbIE 00yJaloIIUics MOXKET HaOpaTh NpHU cAade 3a4eTa ¢
OLIEHKOH, cocraBigeT 30 0aUIoB.

Jns cnaum 3aueTa ¢ OIeHKOH HEOOXOAMMO BBIMOJIHUTH BCE 3aJJaHHsI TEKYIIETO KOHTPOJIS.
3HaYMMBIM MOMEHTOM SIBJISIETCA MMOKa3aTellb U3YUYEHUsl MaTepuaia JEKIUM U BHITIOJIHCHHUE
3aJJaHU} B YKa3aHHbIE CPOKHU. Ha 3a4eT ¢ O1leHKOI BBIHOCUTCS MaTepuall, U31aracMblii B JIEKIUIX
U paccMaTpyBaeMbIii Ha TPAKTHYECKHUX 3aHATHUSX.

IIxana oueHNBaHUA YK3aMeHA

bamnbt Kputepuu onienuBanus

C rpyObiME OIIHOKaMU U3JIaraeT TEOPETHUSCKUN MaTepral, He BIaIeeT MOHATHIMU
Y TEPMUHOJIOTHEN, HE OTBEYAET HA BOINPOCHI.

JleMOHCTpHUpYET YacTUYHOE BOCITPOU3BEICHUE N3yueHHOT0. OOBSICHIET OTACIIbHBIC
MOJIOXKEHHS YCBOCHHOM Teopuu. He oTBeyaeT Ha OONBIIMHCTBO BOIPOCOB

W3naraer TeopeTUYeCKuil Marepual, BilaJeeT NOHATUIMHA U TEPMUHOJIOTHEH,
croco0eH K 00001IEHHUIO U3JI0KEHHONW TEOPUH, BUJIUT CBA3b TEOPHH C IPAKTHKOM,
yMEET IPUMEHUTH €€ B IPOCTEUIINX CIIYqasiX.

YeTKo U JJOTUYHO U3JIaraeT TeOpeTUYEeCKUil Marepuai, CBOOOJHO BiIajieeT
HNOHATUSAMH U TEPMHHOJIOTHEH, CTIOCOOEH K 0000IIEHHUIO N3TI0KEHHON TEOPHH,
XOPOILIO BUJUT CBA3b TEOPHUHU C MPAKTHKOM, yMeeT MpUMEHUTh ee. OTBeuaeT Ha
0O0JIBIIMHCTBO BOIIPOCOB

YeTKo M JJOTUYHO M3JIaraeT TeOPeTUYEeCKUii Marepuai, CBOOOJHO BiIajieeT
HNOHSTUSIMHU U TEPMUHOJIOTHEHN, CTIOCOOEH K 0000IEHUIO U3TI0KEHHON TEOPUH,
XOPOULIO BUJUT CBSI3b TEOPUM C IIPAKTUKOM, YMEET IPUMEHUTD €€.

OTtBeuaeT Ha Bce BOIIPOCHI, IEMOHCTPUPYS OCO3HAHHOCTh YCBOCHHBIX
TEOPETUYECKUX 3HAHUM, POSBIIASA CIIOCOOHOCTh K CAaMOCTOSITEIbHBIM BBIBOJAM U
T.II.

Hroropasi mkaJia olleHUBAHHUS Pe3yJIbTATOB OCBOECHHS JHCIUMIHHBI
HToroBas orieHKa 110 JUCIUTUIHHE (GOPMHUPYETCS U3 CYMMBI OAJTOB TI0 Pe3yJIbTaTaM TEKYIIEeTo
KOHTPOJISl M IPOMEKYTOUHOM aTTECTAIIMH U BBICTABIIACTCS B COOTBETCTBUU C MIPUBEICHHOMN HIKE
TaOIUIIEH.

Or1ieHKa 110 nATHOAJUIFHOMN CHCTEME Or1eHKa o cTO0AIBHOM CUCTEME

OTJIMYHO

XOPOIIO

YAOBIETBOPUTEILHO

HCYIOBJICTBOPUTCIILHO

6. YYHEBHO-METOJANYECKOE U PECYPCHOE OBECIIHEYEHUE JUCHUIIJIMHBI



6.1. OcHoBHas JIUTEpaTypa
baepun, U. U. JluckpeTHas maremaruka. Y 4eOHUK U 3a1a9HUK : JJISI BY30B /
N. U. baBpun. — Mocksa : U3narensctBo FOpaiit, 2023. — 193 c. — (Briciuee
obpazoBanue). — ISBN 978-5-534-07065-1. — Tekcr : yeKTpOHHBIH //
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pBuKoB @. A. «JluckpeTHass MaTeMaTHKa Ui IPOrPaMMHUCTOBY Y 4yeOHoe mocodue

H
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6.2. JlomostHUTEIbHAS JIMTEpaTypa
1. OcumoBa B.A. OcHOBBI AUCKPETHOI MaTeMaTukH: yueO.mocodue st By30B / B. A. Ocunosa. -
M. : D@PYM-UHDPA-M, 2006. - 160c.- TexcT: HENOCpeACTBEHHBIH.
[esenes, 1O. I1. Auckpernas marematuka : yueOnoe nocooue / FO. I1. IlleBeneB. — 4-e uzn.,
crep. —8 Cankr-IletepOypr : Jlanb, 2019. — 592 c¢. — ISBN 978-5-8114-4284-3. — TekcT :
ANEKTP@HHBIH // JlaHb : 31eKTpoHHO-0MOMMoTeuHas cucrema. — URL:
ABTOPUE I10JIb30BATEIICH.

M
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2023. —e 133 c. — (Bsicmiee obpazoBanue: bakanaspuar). — DOI 10.12737/1172256. - ISBN
978-5-16-016520-2. - Tekcr : anexkTpoHHbINA. - URL:
noctynd nmo noamnucke.

al
Bopounéilko, A. A. JluckpeTHast MaTeMaTuKa. 3aa4y U YIPaXHEHUS C peIIeHUsIMH : ydeOHO-
MmeTtoauaeckoe nocodue / A.A. Boponenko, B.C. ®enopoBa.— Mocksa : UH®PA-M, 2022. —
104 c. & (Bsicmee ob6pazoBanue: bakanaspuar). — DOI 10.12737/753. - ISBN 978-5-16-
obpamaius: 02.06.2023). — Pexxum gocTyrma: 1mo moJnmcKe.

fl
[Namko® C. b. JluckpeTHast Matemaruka : yueOHUK U npakTukym Juist By30B / C. b. T'amikos,
A. b. ®fponos. — 3-e uzn., uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2023. — 483 c. —
(Boiciee obpazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 2eKTpOHHBIH //
Ob6pazoBarensHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511483 (nara
obpamdus: 02.06.2023).
Tapanukos, 10. B. JluckpeTHast MaTeMaTHKA. 3aJJa4HUK : yUeOHO€e moco0ue Uit By30B /
0. B. TmpannnkoB. — Mocksa : M3narensctBo HOpaiit, 2023. — 385 c¢. — (BeIcmiee
oopasomanne). — ISBN 978-5-534-01180-7. — Tekcr : onekrpoHHsblii // O0pa3oBarenbHas
nardofiva FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511496 (nara oOparmeHus:
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6.3. Pecypchbl nHpOpMAIIMOHHO-TEeJIeKOMMYHUKANMOHHOM ceTn « MHTEepHEeT»

e www.school.edu.ru/ IlerrpanpHbiil 00pa3oBarenbHbIi mopTal. ConepKUT HOPMATUBHBIC

JTOKyMeHThl MUHUCTEpCTBa 00pa30BaHus U HAYKH, CTAHIAPThl, UH(HOPMAIUIO O IPOBEICHUU

HKCTIEPUMEHTOB.

e hitp://fcior.edu.ru/ deaepanbHplii IEHTP HHHOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB

o www.edu.ru/ @enepanbHble 00pa30BaTEIbHBIC TOPTATBI

® http://www.mccme.ru MOCKOBCKHI LIGHTP HENPEPHIBHOTO MAaTEMAaTUYECKOTO 00Pa30BaHUs

(MIIHMO)

® hitp://school-collection.edu.ru/ Ennnas kommekmus mudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

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

00111e00pa3oBaTeIbHbIN OpPTa

® http://www.it-n.ru/communities.aspx?cat no=4510&tmpl=com CooOmecTBo yuuTenei

MaTeMaTHKu

e http://www.math.ru. Metoguueckue pa3zpabotrku. bubnmoreka, Mmeauareka, OTUMITHAIBI,

3aJ1a4u, HayYHbIE MIKOJIbI, YYUTEIbCKasl, HCTOPUS MaTeMaTUKU

e hitp://mat.Iseptember.ru. I'azera "Maremaruka" uznarenbckoro qoma "llepBoe ceHTsIOps”

e http://school_collection.edu.ru/collection/matematika/Marepuansi o MaTeMaTuKe B
Enunoi xomteknuu upoBEIX 00pa30BaTeIbHBIX PECYpCOB

® http://www.exponenta.ru. O6pa3zoBareiabHbIli MaTeMaTHUeCKkuii caiiT Exponenta.ru

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

e hitp://www.allmath.ru. ITopran Allmath.ru — Bcs Mmaremarruka B OJHOM MECTE

e http://math.ournet.md. BupTyanbHas 11koj1a FOHOTO MareMaTHKa

e http://www.bymath.net. Best anemenTapnas maremaruka: CpeHsisi MaTeMaTudecKasi UHTEpHET

— IIIKOJIa

® http://www.neive.by.ru

e hitp://www.uztest.ru. EI'D mo maremaTuke: moAroroBKa K TECTUPOBAHUIO

® http://zadachi.mccme.ru. 3agauu mo reomeTpun: HHGOOPMAITMOHHO — ITOMCKOBAsi CUCTEMa

® hitp://tasks.ceemat.ru. 3agauHuK AJis MOATOTOBKH K OJTUMITHAJIaM 110 MaTeMaTHKe

e http://ilib.mccme.ru. IHTepHET-OMOIMOTEKA (HU3UKO-MaTeMaTHYeCKOM JIUTEpaTyphl

® hitp://www.problems.ru. UntepHet-npoekt "3anaun"

e http://www.shevkin.ru/ Maremaruka. lllkona. bynymee. CaiditT yunrens maremaruku A.B.

[IleBknHa

7. METOAUYECKHE YKA3AHUS ITO OCBOEHUIO JTNCHUTIJINHBI
1. MeTtonnueckne peKOMEHIallMH 10 MTOJrOTOBKE K MPAKTUUYECKUM 3aHATHAM.
2. MeTtoauueckne peKOMeH1allii 10 OpraHU3alii CaMOCTOATEIbHONW pabOThI O JUCLUITIIUHAM.

8. NHPOPMALIMOHHBIE TEXHOJIOT'UHN JJIA OCYUECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUITVIMHE

JIunen3nonHoe nmporpaMMHoe ofecneveHnne:

HNHpopMannoHHbIE CTIPABOYHbIE CHCTEMbI:
Cucrema TAPAHT
Cucrema «Koncynerantlmtocy

[Ipodeccronanpubie 0a3bl JAHHBIX
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— Ilopran ®enepalbHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB BHICIIIETO
o0Opa3oBaHusl

- OduimanbHbIA HHTEPHET-IIOPTAJ [IPABOBOM MH(POPMALIHA

— @denepanbHbIi mopTan Poccuiickoe oOpa3oBaHue

CB000IHO pacmpocTpaHsieMoe MPorpaMmMHoe 00ecredeHre, B TOM YHUCIIe OTEYECTBEHHOTO
MIPOU3BOJICTBA
OMC Ilneep (ms BoCIpou3BeIeHUsI DIEKTPOHHBIX YueOHbIX Moyreit)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBbI
MarepuanabHO-TEXHHUYECKOE 00ecIieueHIe JUCIUIUIMHBI BKITIOYAET B ce0s:

- yueOHbIE ayTUTOPHUH IS POBE/ICHUST yUEOHBIX 3aHITHI, OCHAILIEHHBIE 000pYI0BaHUEM U
TEXHUYECKUMHU CPEACTBAMH OOyUCHHS:

yueOHOU MeOenbIo, JOCKOM, TEMOHCTPAIIMOHHBIM 000PYI0BaHUEM, IEPCOHAIBHBIMU
KOMITbIOTEPaMHU, IPOEKTOPOM;

- IOMEILEHUS TSl CAMOCTOSITENIbHOM paboThl, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOU C
BO3MOKHOCTbIO MOAKIIOUEHHEM K ceTu «/HTepHeT» n o0ecrieueHrneM A0CTyMa K IEKTPOHHON
nH(}OPMaAIIMOHHO-00pa30BaTeNbHOM cperie.



