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IIVNIAHUPYEMBIE PE3YJIBTATbI OBYUYEHUS

1.1. lean v 321294 AM CHUTIJIMHBI

Lesb ocBOEHMA TUCHMILIUHBI:

[lenssMu ocBOeHMs] AMCUUIUIMHBL «JluckpeTHass Maremaruka» sBiseTcsl (OPMHUPOBAaHUE Y
CTYICHTOB OOIIEH MaTeMaTHUeCKOW KYJIBTYpPbI, OBJaJCHHE MU OCHOBHBIMH MaTeMaTHUECKUMU
HOHATUSAMH U METOAAMU PEIIEHUS TUIIOBBIX 33JaHUH, TaK HEOOXOAUMBIMH YUUTEIH0 MaTEMAaTUKH.
3agayu AMCUUILINHBI:

1.®opMupoBaHHE y CTYAEHTOB OCHOBHBIX MaTeMaTHYeCKUX MOHATUN U 3aKOHOMEPHOCTEN TEOpUn
MHOXECTB, MAaTeMaTHUeCKOW JIOTUKH, Teopuu rpadoB, anreOpsl BHICKA3bIBAHHHA, TEOPUU
IPEIUKATOB.

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

3. ®opMUpOBaHHE MAaTEMAaTHYECKOIO alrnapara ¥ OCBO€HHE OCHOBHBIX BBIYMCIMTEIbHBIX 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.

I1K-1. Crioco0GeH ocBauBaTh M UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS U NMPAKTUUECKUE YMEHUS U
HaBBIKU B IIPEAMETHON 00JIaCTH MIPU PELIeHNH NpodecCuoHaNbHbIX 3aj1a4

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/ICHOJ’II)SYIOT 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 «ApudmMeTuka JeHCTBUTENBHBIX uncen», «OOpa3zoBareiabHbIe
TEXHOJIOTHH B 00yUYE€HUU MaTEMaTHKE.

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

IToka3arens 00beMa JUCIUILTHHEL Kou-Bo yacoB

Ounas popma| OuHo-3a04yHast | 3aoyHas Gpopma

oOyueHus (dhopma oOyueHus o0OyueHus

O0BeM AUCHHUIIINHEI B 3a4€THBIX 2 2 2
eIMHHIIAX
O0BeM QUCIAILIMHEI B Yacax 72 12 72
KonTakTHas padora: 38,3 22,5 10,3
Jlexmun 18 10 4
ITpakTyeckue 3aHATHA 18 10 4
KonTtakTHbIE Uackl Ha 2,3 2,5 25
MTPOMEKYTOUHYIO aTTECTAIHIO:
DK3aMeH 0,3 0,3 0,3
[Ipeadx3amMeHanmoHHast KOHCYJIbTaIUS 2 2 2
KonTponbnas pabota - 0,2 0,2
CamocTosiTenpHas padboTa 24 36 52




| KouTpos | 9,7

| 13,5 |

9,7 |

dopma TPOMEKYTOUHON aTTECTAIUU:
Ha ouHoU hopme 0Oyuenus: YK3aMEH B 9 ceMecTpe;

Ha 04HO-3a04HOU (hopme obyuenus.: 3k3aMeH B 10 cemecTpe;

Ha 3a04HoU ghopme obyuenus: 3x3ameH B 10 cemectpe.

3.2. Conep:xaHue JUCHUIJIMHBI

HaumenoBanue pa3nesnoB (Tem)
AUCHHIIMHBI ¢ KPATKUM COJepKaHUEM

KOJHYE€CTBO 4YaCOB

OuHas OuHo-3204Hasl| 3aouHas
dopma ¢opma dopma
oOyuenus| O0O0ydeHusi | oOydeHus
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Pazpnea 1. DiieMeHTHI TEOPUH MHOKECTB

Tema 1. Beeoenue u ocHo8Hble NOHAMUSA MEOPUU MHONCECTE
OcHOBHBIE TTOHATHSI TEOPUU MHOXKECTB. OTiepau Hal
MHOKEeCTBaMH (00beIMHEHNE, TIepeceYeHHe, Pa3HOCTb).
YHuBepcalbHOE MHOKECTBO. JlOMOJTHEHNE MHOKECTBA.
Juarpammsl Diinepa-Benna. JlekapToBo (mpsimoe
IIPOM3BEJICHUE) TPOU3BEIEHNE MHOXKECTB U €r0 CBOMCTBA.

Tema 2. bunapnvle omHoweHUs HA MHONCECMBAX

Omnpenenenre OTHOIIECHUS Ha MMape MHOXKECTB U MIPUMEPBI TAKUX
OTHOIIEHUI. bUHapHOE OTHOILIEHNE HAa MHOYKECTBE, CBOMCTBA
OMHApPHBIX OTHOIIEHUH (PeIIEKCUBHOCTb,
aHTUPEPIIEKCUBHOCTh, CHMMETPHUYHOCTb,
AHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTB), IPUMEPDI
OTHOIIEHUH, 00JIaIaI0IIMX HEKOTOPBIMHU U3 NEPEUHCICHHBIX
CBOWCTB.

Tema 3. Omuouwenue 5K6UBALIEHMHOCU U OMHOULEHUE nopﬂdka
OTHoONIEHNE PKBUBAJICHTHOCTH 1 OTHOIIICHHUE opsiJiKa,
IMPUMCPHI. Pa30OueHne MHOXKECTBA M OTHOIIICHHE
OKBHUBAJICHTHOCTH. CDaKTOp-MHO)KGCTBO.

Paznea I1. Di1eMeHTHI MAaTEeMATHYECKOM JIOTHKH

Tema 4. Ochoenble nOHAMUS AN2eOPbl BbICKA3LIBAHULL
BrickaspiBaHuE, OCHOBHBIC JIOTHUECKHUE CBSI3KU (OTIEpAIIHH )
JIOTUKY BBICKa3bIBaHUM, JJorudeckas Gpopmymna. OCHOBHBIE
CXEMBbI IOTUYECKU MPAaBUIBHBIX PaCCyXACHUN. Anredpa JIOTUKH,
Joru4eckue QyHKIUU.

Tema 5. bynesa ancebpa
byness! ¢pynkiuu. Onepauyu Haj OyneBbIMU QYHKIUSIMHU;
JN3BbIOHKTHBHBIE




HopMasbHbIe popMmbl (IHD), KOHBIOHKTUBHBIE HOPMAJIbHBIE (O
pmbl (KHD);
cosepuiernbie JJHO/KH® (CAHD/CKHO).

Paznea I11. DsieMeHTHI TEOpUU

rpagos

Tema 6. Buowl epaghos

Omnpenenenue rpada. Criocoosl 3amanus rpadoB. Bepimuael u
pebpa. Crenens BepinHbl. MicTopuueckue 3a1a4u Teopun
rpadoB. OpHEHTHPOBAHHBIC U HEOPUECHTUPOBAHHBIE TPAdBI.
JepeBbst u ocToBbI [lonHbIE Tpadbl, ABYIOIBHBIC TPadHI,

IUIOCKHE U TIaHapHBIE Tpadbl. AJTOPUTMBI Ha rpadax.

Pazgen I'V. KomGnnaropuka

Tema 7. Dnemenmvl KOMOUHAMOPUKU

OcHoBHBIE TpaBuiIa KOMOUHATOpuKU. CoueTaHus, pa3MELICHHUS,
MEePECTAHOBKH

bunom Herotona u nonunomuansHas Gopmyna. @opmyrna
BKJIFOUEHUI U UCKIIFOUEHUM. 3a/1a4M O pacipeeiIeHUsIX.
Apudmernueckuil TpeyroibHUK.

PexyppeHTHBIE COOTHOLICHHUSI.

Hroro
YYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOU
PABOTBI OBYUYAIOIIIUXCHA
Kou-Bo
4acoB
Ounast/oq
Temsbl ps o DopmbI MeTtoanueck DODMEL
camocrosiTeibHOro| M3yuaemblie BONPOCHI CAMOCTOSITEIbH ue P
3a04Hast/3 . OTYETHOCTH
HU3yYeHH S oii paboTpl  O0ecmeyeHust
aoyHas
(dhopMbl
o0yuyeHus
Ornpenenenre OTHOIICHKE
nopsiiKa, UX BUJIBI,
npumMepbl. YacTUIHO
1.HactuuHo PHMED N N3yyenune Pexomennyems
YHOPSAJIOUE€HHBIE U JIMHEHHO .
YIOPSIOUYCHHbBIE JUTEPaTyphl, |5 AUTeparypa | YCTHBIN
YIOPSIOUCHHbBIE
MHOXXECTBA U UX . pelieHne Pecypcel oIpoc
o MHOKECTBA, HAUOOBIINN
CBONCTBA o 3a7ad. HNuTtepHer.
(HauMeHbLINI) U
MaKCUMaJIbHBIN
(MUHUMAJTBHBIHN )2JIEMEHT
Onpenenenue OyneBoi
2.bynea anrebpa, |anreOpsl. Anredpa Nzyuenune Pexomenayem
anredpa MHOXECTB | MHOXKECTB U anredpa JIUTEPATYPBI, | st ITEPATYPA 1. .
u anredpa BBICKa3bIBAHMI KaK pelienue Pecypcsl
BBICKa3bIBAHUI pUMEpHI OyIeBO 3a/a4. WuTepHer.
anreOpshl.
N3yuyenune .
3.I'pynna Ornpenenenue rpymisbl. HTEDATVDEL Pexomennyem YcTHbid
MOJICTAHOBOK CBoiicTBa YMHOXXEHHUS emeHZp > |as ornpoc
MOJICTAHOBOK, IOATPYIINA. Eanaq JIUTEeparypa.




Pecypcsl
HNuTtepner.
Onpenenenne TeOpeMbl .
e p ’ VYeTHBIM
BUJIbI TEOPEM, N3yuenune Pexomennyem
4.]JlokazarenbcTBa ompoc,
HE00X0IUMbIE U JUTEpaTyphl, | as JIUTEepaTypa)
B MaTeMaTHKe pelieHue
JIOCTaTOYHbIE YCIOBUSI. pelieHue Pecypchi sanad
JlokazarensCTBO OT 3a/1ad. WNHuTrepHer.
IIPOTUBHOTO
Apudmerndeckuit N3yuenue Pexomennyem YCTHBIH
5 DICMEHTEI T Ie) OJIbHUK JII/IT}GI:IEIT bl ast IuTe aTy o O"PO%
KOMOWHATOPUKHU beyr patypel, patyp pelieHue
PexyppentHbie pelieHue Pecypcnl sanad
COOTHOLLIECHUSA 3a7ad. WNHuTrepHer.
UTOTO

5. ®OHJI OIIEHOYHBLIX CPEJACTB JJIA TIPOBEJIEHWUSA TEKYIIEH W
MMPOMEXYTOUYHOM ATTECTAIIUMH IO JUCHUIIJIUHE

5.1. Ilepeuenb KoMINeTEeHIMII ¢ yKa3aHUEM 3TanoB UX (JOPpMUPOBAHUS B MIPOLIECCE OCBOECHHS
00pa30BaTeIbHOI NMPOrpaMMbl

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHLIN OTansl (I)OpMI/IPOBaHI/IH

VYK-1. CriocobeH ocymiecTBiIsTh TOUCK, KpUTHYeCKUi aHanu3 u | 1. Pabora Ha yueOHbIX
CHHTE3 WH(OpMAIMK, TNPUMEHATh CUCTEMHBI TOAXOM JUIS | 3aHATHSIX
pellIeHns TOCTaBJIEHHBIX 3aj1ay. 2. CamocrosTenbHas padora

I1IK-1. CnocobeH ocBauBaTh M HCIOJB30BaTh TeopeTuueckue | 1. Pabora Ha yueOHBIX
3HaHUS W TPAKTHYECKUE YMEHUS W HAaBBIKU B TIPEJAMETHOM | 3aHATHIX
o0acTy pH pereHrur MPoPECCUOHATBLHBIX 3a1a4 2. CamocTrosTenbHas padota

Onucanue nmokasaresjei u KPpUTEPHEB OLICHUBAHUSA KOMIIETEHIIUHA HA Pa3/IMYHBIX 3Tamnmax
1.4 (l)OpMI/IpOBaHHﬂ, OIMHMCAaHME IKAJI OCHUBAHUSA

OrneHuBae
VYpoBens | Otan
MBbIE Onucanue Kpurepun [Ixamna
chopmupo |bopmupo .
KOMITETSHII MoKa3arenen OIICHUBAaHUS OLIEHUBAaHUS
BAaHHOCTH | BaHUA
15071
IIIxama oneHUBaHUA
1. 3HATH OCHOBBI CHUCTEMHOI'O
o TecTa
Pabora |moaxoma M OCHOBHBIE VCTHEBIN
IITxama oneHMBaHUA
Ha MIPUEMBI pa3penieHus ompoc,
o YCTHOTO
y4eOHBI |POOIEMHBIX CUTYaIIHid TECT, onboca
YMeThb OCyIIECTBIATH KOHTPOJIbH P
[Toporos N [ITxana oneHUBaHUS
VK-1 . 3aHATUSL | KPUTUUYECKUM aHAIIN3 as pabora, o
BIA o KOHTPOJILHOU paboThI
X MPOOJIEMHBIX CUTYallUid Ha CaMOCTOSITE
[IIxama oneHuBanus
2. CaMO |OCHOBE CHCTEMHOI'O JIbHASA N
CaMOCTOSATEIBHOMI
CTOSI- MO/IX0/1a, BBIPAOaThIBaTh pabora, AGOTLL
TeNbHAas |CTPAaTETUIO IEUCTBUI pedepar p
IITxama oneHUBaHUA
paborta
pedepara




3HATH OCHOBBI CHCTEMHOTO
[1I0X01a © OCHOBHBIE
MIPUEMBI pa3pelieHus

[Ixama oneHUBaHuA

1. MPOOJIEMHBIX CUTYaITUHA Tecta
PaGora |¥YMeThb OCyIIECTBISATH YcrHbIi
N IIxana oneHNBaHUA
Ha KPUTUYECKUI aHaJn3 ompoc, CTHO 1O
y4eOHBI |TTPOOJIEMHBIX CHUTYAIHd Ha TeCT, ZH oca
X OCHOBE CHCTEMHOT'O KOHTPOJIbH P
[IponBu- [ITkana oueHUBaHUS
. 3aHATHS | TIOJXO0/a, BHIPAOaThIBATh as pabora, N
HYTBII " N KOHTPOJIBHOU pabOTHI
X CTpaTeruio IeUCTBUM CaMOCTOSTE
IITxama oneHuBanus
2. Camo |Buaagerh mMeTomaMu JIbHAA .
CaMOCTOSITEIILHOMI
CTOSI- KPUTHUYECKOTO aHaJIn3a pabora, AGOThL
TeJabHasl |MPOOJIEMHBIX CUTYallUi Ha pedepar p
IIxana oneHNBaHUA
paboTta |OCHOBE CUCTEMHOTO
pedepara
MMOAX0/a, CII0OCOOaMu
pa3pabOTKHU CTpaTeruu
NeucTBUHU
3HATH OCHOBHBIE 3aKOHEI
1 MaTeMaTH4eCcKou IIIxama oneHuBanus
’ CTAaTUCTUKU, TEOPETUUECKUE . TecTa
Pa6ora - Vet
Ha OCHOBBHI II€IarOrN4eCKOMN OLPOC IIIxama oneHuBanus
JIeSITEILHOCTH, poc, YCTHOTO
y4eOHBI TECT,
Ymetb GpopMupoBarb orpoca
KOHTPOJIbH
[Toporos Pa3BUBAIOLLYIO [IIxana orteHnBaHUSA
N 3aHATHUS ast pabora, .
Bl 00pa3oBareabHyI0 Cpely s KOHTPOJILHOU pabOTHI
X CaMOCTOSTE
JOCTH)KECHHS JIMYHOCTHBIX, [IIxana oneHUBaHUA
2. Camo JIbHAS N
MIPEAMETHBIX U CaMOCTOSTEIbHON
CTOSI- pabora,
MeTanpeIMETHBIX paboThI
TeIbHAs pedepar
aGora | PC3YIBTATOB o0yueHus [IIxana oueHnBaHUA
p CpeICTBaMM MPENOAABAEMBIX pedepara
y4€OHBIX TPEIMETOB.
3HaTh OCHOBHBIC 3aKOHBI
MaTeMaTH4eCcKon
MK-1 CTaTUCTUKH, TEOPETHUECKUE
OCHOBBI IT€IarOTMYECKOM
1 JIeITETLHOCTH, [IIxana oneHUBaHUA
' YMmerb HOpMUPOBATHL " TecTa
Pabora (bopmup VCTHEBIN
Ha pa3BUBAIOLLYIO ompoc IIIxama oneHUBaHUA
00pa3oBaTeIbHYI0 Cpely s i CTHO TO
y4eOHBI P peny TECT, Y
JOCTH)KEHHS JIMYHOCTHBIX, omnpoca
KOHTPOJIbH
[IponBun MPEIMETHBIX U [[Txana oueHBaHUS
N 3aHATHA ast pabora, o
y-ThII MeTaIpeaAMETHBIX KOHTPOIBHOW paboThI
X €3yJIbTaTOB OOYUEHUS caMoCToATe IIIxana oneHNBaHUA
2.Camoc pesy. v JIbHAs B o
CpeCTBaMHM MPETOIaBAEMBbIX CaMOCTOATEIbHON
TOSI- pabora,
y4eOHBIX TIPEIMETOB; paboThI
TelIbHAS pedepar
AGoTa Biaaerbs HaBBEIKAMH IITxama oneHUBaHUA
P dbopmMupoBaHus pedepara
pa3BUBAIOLLIEH

o0pa3oBareIbHON CpeIbl IS
JOCTUKEHUS JINYHOCTHBIX,
NPpEAMETHBIX U




MCTAIIPECAMCTHBIX
PE3YIABTATOB OOYUCHHS
CpEICTBAMHU MPENOaBACMBIX
y4eOHBIX TIPEIMETOB.

[IIkana oneHMBaHUA TECTA

Tloka3aresnn basnel

Bremomanaeno no 40% 3amanwnit

Brimonaeno 41-60% 3aganunii

Bremomaneno 61-80% 3aganwmit

Brimonaeno 6onee 81% 3amanunii

IIkaja oueHMBaHKMsI YCTHOIO ONIPOCa

Kpurepuii onieHuBanus

Bannet

Marepuaj H3JI05KeH IOCIEI0BATEILHO U TPAMOTHO, CAEIaHbl HEOOXOMMBIE
000011IEHUSA U BBIBOJIBI

MaTCpI/IaJ'I H3JIOKCH IMOCJICAO0BATCIIbHO U I'PAMOTHO, CACIAHbI HeO6XOI[I/IMI>Ie
O606III€HI/I$I 1 BBIBOABI, HO JOMMYIICHBI HCCYIICCTBCHHBIC HCTOUYHOCTH, NUCIIPABJICHHBIC
CaMUM CTYACHTOM.

Marepuain U3J105k€H HETOJIHO, HO TI0Ka3aHo o0liee IOHMMaHue BOIIpoca U
MIPOAEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIE I JAIbHEHUIIEro YCBOCHHs MaTepurarna,
WM UMCJIUCH 3aTPYAHCHU A, UJIW JOITYIICHBL omruOKu B OIpCACICHUA HOHHTI/If/'I,
WCIOJIb30BaHUH TEPMHUHOJIOTHH, UCIIPABIICHHBIE TIOCIIE 3aMEUYaHnil IpernoaaBaress, pu
9TOM CTYICHT JieJIaeT HEOOXOAMMbIE 00OOIICHHS 1 BEIBOIBI

He packpbITo OCHOBHOE cofiepaHue yueOHOro Marepuana, CTyAeHT IeMOHCTPUPYET
HE3HAHME WM HEMOHUMaHue Oobllel Wi Hanbosiee BaXKHON 4acTu y4eOHOro
Marepuaia, J0MycKaeT OMMOKY B ONPEAEICHUN OHATHH, IPU UCTIOIb30BaHUN
TEPMUHOJIOTUH, KOTOPLIC UM HEC UCIPABIAIOTCA ITOCJIC HECKOJIBKUX 3aMeUaHuH
npernojaBaresis

IIIkaj1a ONeHNBAHUSI KOHTPOJIbHOH PadoThl, CAMOCTOSTEIbHON PadoThI

Ilokazarein

basnel

Brrmmonaeno 1o 40% 3amanuii

Bremomnneno 41-60% 3aganuit

Brmmonmaeno 61-80% 3amanui

Brimonaeno 6onee 81% 3amanni

IlIkana ouenunBanus pedepara.

Kpurepuii orieHnBaHus

basnel

CamocrosTenpHas pa60Ta BBIITIOJIHCHA IMOJTHOCTBIO, TEMA PAaCKPbITA, BEIBOABI
COOTBCTCTBYIOT HCCJICJOBAHUIO, BBIITIOJIHCHA B CPOK

CaMocTogTeIbHas pa60Ta BBIITIOJITHCHA IMOJTHOCTBIO, TEMA PACKPbITA, BEIBOABI
YaCTUYHO HE O6OCHOBaHBI, BBITIOJIHCHA B CPOK




CaMocTosTenbHas pa60Ta BBITIOJIHCHA, TCMA PACKPBITA YaCTUYHO, BEIBOABI OTHACTHU
HC COOTBCTCTBYIOT TEMEC, BBIIIOJHEHA B CPOK

CaMocTosTeIbHas pa60Ta B IICJIOM BBIIIOJIHCHA, TCMa pACKPbITAa HECTIOJIHOCTBIO,
BBIBOJBI OTYAaCTH HE COOTBETCTBYIOT TEMEC, BBIIIOJIHEHA B CPOK

CamocrosrenbHas paboTa B 11€J0M BBITIOIHEHA, TeéMa HEPACKPBITA, €CTh TPyObIe
OLIMOKH B U3JI0)KEHUH MaTrepuara, BbIBOJIbI HE COOTBETCTBYIOT TEME

CamocrosTenbHas paboTa He BBIITOJTHEHA

5.3. TunoBbie KOHTPOJIbHbIE 32J]aHUSI UJIM MHbIE MaTepPUAJIbl, HeOOXOAUMBbIE /IJIsl OLEHKHU
3HAHM, YMEHUH, HABBIKOB WU (MJIH) ONbITA /IeATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI
(popMupoBaHus KOMIIETEHUM B Mpollecce 0CBOEHHsI 00Pa30BaTeJIbHOM MPOrpaMMbl

IIpumepHbIe TeMbl pedeparoB:
arebpa Jx. Byns m e€ mpumenenue B Teopud W IpakTtuke MHPopMaruku. VccrnemoBanue
OyneBoil anreOpbl, €€ OCHOBHBIX oOnepauuid MU poiad B LUDPOBOH >IEKTPOHUKE U
IPOrpaMMHUPOBAaHUU.
OMOMHATOpUKA U €€ MPUIOKEHHs. AHAIU3 METOAOB MOJACYETA, NEPEeCTaHOBOK, COUETAHHMH,
pasmemennii. Paccmorpenme mnpuHnmmna Jupuxie, npousBomsAmmMx (QyHKOMA W UX
UCIIOJIb30BaHMsI B KpUNTOrpaduu, TEOpUN KOJUPOBAHUS U OMOUH(pOpPMATHKE.
eopust rpadoB u e€ npuinokeHus. Vi3yueHrne oCHOBHBIX MOHATHI Teopuu rpadoB (BUABI TpadoB.,
CMEXHOCTb, HHIUJAEHTHOCTb, MAaTpPHIbl CMEXKHOCTH M HWHIMICHTHOCTH), a TaKXke HX
IPUMEHEHHUS B MOJCIUPOBAHMM COLMAIBHBIX CETEeW, MapUIpyTH3alud, ONTHUMH3ALUU
TPAHCIIOPTHBIX CUCTEM. MOXKHO pacCMOTPETh KOHKPETHBIE AITOPUTMBI, HAaPUMEp, MOMCK
Kparyaimmx myTel, 3a1aqy 0 KOMMUBOSDKEpE, pacKpacky rpados.
EeKyppPEHTHbIE COOTHOILIEHHUsA. lccinenoBaHue JIMHEHHBIX PpEKYpPPEHTHBIX YPaBHEHHH C
MOCTOSIHHBIMU KOA((GUIMEHTAMH, METOIOB HUX PEIICHHUs, a TAaKKe NMPUWIOKEHUH K YuciaM
®uboHauy4YM U APYTUM HOCIEI0BATENBLHOCTSM.
JIEMEHTHl Teopuu KoaupoBaHus. OO030p JBOMYHOTO KOAMPOBAHMS, OJOYHBIX KOJOB, KOJOB,
UCTIPABJIAIONMX OIMOKK (HampuMep, KOAOB X3MMUHIA), MaTPUUHBIX M IPYIIOBBIX KOJOB,
METOJIOB JACIIH(PPOBKH.
VCKPETHBIE BEPOSITHOCTHBIE MOJENH. AHAJIN3 IUCKPETHBIX PACHPEICIICHUN BEPOSTHOCTEM,
neneii MapkoBa, Teopur MaccoBOrO OOCTYXUBaHUS U UX NMPUMEHEHHS AJI1 MOJEIMPOBAHUS
CIIy4YalHBIX SBJIICHHUM.
yieBa anredpa u jorudeckue cxembl. PaccMoTrpenune OyneBoit anredpbl Kak OCHOBBI IU(POBOIA
ANIEKTPOHMKH U KOMIBIOTEPHOM JIOTMKH, AHAIU3 DJIEMEHTApHBIX JIOTUYECKUX CXEM U
IPOEKTUPOBAHUSA HU(DPOBBIX YCTPOICTB.
UCKPETHBIE CTPYKTYpPBI JaHHbIX. V3ydeHHe CIIMCKOB, CTEKOB, OUepeEel, IEPEBLEB U UX PO B
uH(popMaTuKe. AHAIN3 AJITOPUTMOB COPTUPOBKH U MTOKCKA.
CTOpHUYECKUI 0030p pa3BUTUS KOMOMHATOPHKH WJIM TEOPUH IrpadoB. DBOIIOLUSA KIIFOUYEBBIX
MOHSTUN U TEOPEM, BKJIAJ] BBIJAIOLINXCS MaTeMaTHKOB.
pusioxkeHuss Teopun rpagos. MccnenoBaHue KOHKPETHBIX NMPUMEHEHUH Teopuu TpadoB B
pa3IMYHbIX 00JaCTsIX, HAPUMEp, B XUMHUHU (MOJIEKY/sIpHbIE Tpadbl), COMOIOTUY (COoLMaIbHbIE
CEeTH), IOTUCTUKE (ONTUMHU3ALUS MAPIIPYTOB).
pousBoAsAIIMEe (QYHKUMHM W HX HUCHOJIb30BaHHE B KoMOMHaropuke. Metoabl padoThl €
POU3BOAIMME (PYHKIMSAMHU U UX IPUMEHEHHE IS PEeLIeHNs KOMOMHATOPHBIX 3a/1au.
ucina OuboHay4yM U UX CBOMCTBA. T€OPETUKO-YUCIIOBbIE XapakTepucTUku yncen Oubonayuu,
UX CBSI3b C TEOMETPHUEN U ONITUMHU3ALHUEN.
aroputMel Ha rpadax. O030p U cpaBHEHHE PA3IMYHBIX aAJITOPUTMOB Ha Tpadax (MOUCK ITUKIOB,
SIIEPOBBIX U TAMUJIBTOHOBBIX MyTeH, packpacka rpad)oB H T. 11.).



CnHcoK BOIIPOCOB K IK3aMeHY:
CHOBHBIE OIlE€pallli TEOPUU MHOXKECTB U UX CBOMCTBA.
HUBEPCAIbHOE MHOXKECTBO H JIOTIOJTHEHUE MHOXKECTBA.
paduueckue WUTIOCTPALUY B TEOPUH MHOKECTB.
€KapTOBO MPOU3BEICHNE MHOKECTB M €r0 CBOMCTBA.
WHApHOE OTHOILIEHUE U €T0 CBOMCTBRA.
THOIIICHUE YKBUBAJICHTHOCTH, IPUMEPBHI.
a30uMeHne MHOXKECTBA U OTHOILIEHUE YKBUBAJICHTHOCTH HAa HEM.
AKTOP-MHOXECTBO, TPUMEPHI.
THOILIEHUE TIOPSAKA, IPUMEPHI.
TOOPaXEHHUs1, BUIIBI OTOOPAKEHH, TIPUMEPBHI.
OMITO3ULIKS OTOOpAKEHUM, CBOMCTBA KOMITO3UIUH.
OJICTaHOBKH. Pa3noxeHune mojcTaHOBOK B IPOU3BEJCHUE HE3aBUCHMBIX ITUKIIOB.
BICKa3bIBAHUS, OCHOBHBIE JIOTUYECKUE OTIepaIiH.
CHOBHBIE CXEMBI JIOTUYECKH MPABHIBHBIX PACCYXKICHUH.
are0pa JIOTHMKH, JOTUISCKHE (PYHKITHH.
yieBa anreopa, mpuMephI.
oCOO0BI IpeicTaBiIeHUsI OyNeBbIX (PYHKIUHN (TaONUIIbI HCTUHHOCTH, (DOPMYIIBL, AHATPAMMBI).
U3BIOHKTHBHAsI HOpMaibHas hopma (IHD) n konproHKTHBHAS HOpMaibHas popma (KHD).
oepuierHast JJH® (CAH®) u copepiiennas KH® (CKHD).
OYeTaHUs, pa3MEICHHS, TIEPECTAaHOBKU
nHoM HploToHa 1 monmHOMUanbHas popmyna
nHOMHaIbHBIE KOdhduneHTsl. bunomuansnas reopema. Tpeyronbpuuk [lackans.
OpMyJia BKJIFOUEHUH U UCKIIOYEHUN
aJ1adu O PaCIpeACTICHUIX
pUbMETHYECKHI TPEYTOJIIbHUK
eKyppPEHTHBIE COOTHOIICHUS
CHOBHBIE TIPaBUJIa KOMOMHATOPUKU: MTPABUIIO CIIOKEHUS, IPABUIIO YMHOKEHUS, IPUHITUT
Hupuxie, GpopMyna BKIIOUYEHUH U UCKITIOYEHUH.
uHoM HproTOoHa M monmHOMUanbHas popMyra
OopMyJia BKJIFOUEHUHN U UCKITIOYEHUN
npezaenenue rpada. Buasl rpados. Beprmnel u pedpa
oco0BI IpeicTaBlIeHus rpados
TereHb BepLINHBI. Teopema Diiniepa o cymme cTerneHel BepiIH rpada.
PUEHTHPOBAaHHBIE U HEOPUEHTHUPOBAHHBIE TPAQBbI.
oJHbIe Tpadbl, ABYAOIbHBIE Ipadbl, IIIOCKUE U TIAHAPHBIE TpadBbl.

Bonpocs! 1151 onpoca Ha y4eOHBIX 3aHATHSX.
TO TaKOE€ MHOYKECTBO? HpI/IBCILI/ITe IMPHUMEPLI KOHCUHBIX U OECKOHEUYHBIX MHOYKECTB.
aKUMU cI1oco0aMy MOXHO 33/1aTh MHOecTBO? IIpuBenuTe 1o ofHOMY pUMepy JUIs
KakJ10oro croco0a.
TO O3HauaeT 3anuch ASB? Yem ornmuaercs C ot &7
aliTe onpeeseHre MycToro MHOXKECTBA. SIBIsSETCs JIM MyCTO€ MHOXKECTBO MOAMHOKECTBO
M JIF000r0 MHOXKECTBA?
CpCUUCITIUTE OCHOBHBIC OIICpAllMH HAJl MHOXECTBAMHU U )IaﬁTe X ONpPEACICHUS.
TO TaKoe YHUBepcanbHOe MHOKeCTBO? Kak 0003HauaeTcst JOMoJTHEHHEe MHOXKeCTBa?
bopmynupyiite 3akoHbI e MopraHna Juisi MHOXKECTB.
TO TAaKO€ MOIIHOCTh MHOXecTBa? Kak HaliTH MOIIHOCTh 0OBEIMHEHUS IBYX MHOXECTB?
T
800pa3uTe ¢ MOMOIIBIO TuarpamMm Dittepa-Benna oneparmro (AUB)\(4ANB).
TO Ha3bIBaeTCsl OMHAPHBIM OTHOILIIEHHEM Ha MHOxkecTBe? IIpuBenuTe npumep.
T
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€peurciIuTe CBOMCTBa OMHAPHBIX OTHOLIEHUH. [IpuBeiuTe npuMep OTHOIIEHUS, 001 a0
IIEero CBOMcTBaMU pedIeKCUBHOCTU M TPAH3UTUBHOCTH.

TO TaKO€ OTHOLIEHHE dKBUBaJIEHTHOCTH? [IpuBeanTe npuMep 1 ONUIINTE KIACChl SKBHUBA
JIEHTHOCTH.

TO TaKO€ OTHOLIEHHE nopsika? YeM yacTUYHBINA MOPAJOK OTJINYAETCS OT JIMHEHHOTr0?
aiite onpeneneHue oroopaxeHus. Kakue Bubpl 0TOOpakeHH BbI 3HAETE?

TO TaKO€ MHBEKLINS, CIOpbeKIus, Ouekuua? [IpuBenure npuMeps! Kaxa0ro BUAA.

TO TaKOe KOMMO3UIIUS 0ToOpaxenuit? CoXpaHsSIOTCS JIU CBOMCTBA HHBEKTUBHOCTH/CIOPHE
KTUBHOCTH IPU KOMITO3ULIUU?

TO Takoe oOparHoe oToOpaxenue? Korma oHo cymecTByer?

dbopmynupyiiTe mpaBuiia CyMMBI M ITPOU3BeICHUs B KoMOuHaropuke. [IpuBenure npumep
bl UX [IPUMEHEHUS.

TO Tako€ rnepecTaHoBKU? Kak BBIYMCIUTH KOJIUYECTBO IIEPECTAHOBOK AIEMEHTOB?

€M OTJIMYAIOTCS pa3MelleHus oT couetanuit? Hanumure dhopmyibl ais pa3MeleHuit 1 co
YeTaHUW 03 IOBTOPEHUI.

aK BBIYMCIIMTH YHMCIIO COYeTaHuM ¢ noBropeHussMu? [IpuBenure npakTHYECKHUl MpuMep T
aKoM 3aJauu.

TO Takoe OMHOMHUANbHBIE K03(puireHTsI? [ e oHu BcTpedaroTcs?

(dopMynupyiTe IPUHLINI BKIIIOYEHUSI-UCKIIIOUeHUs. [J11 4ero OH UCToNb3yeTcs?

TO Takoe npousBojsue GpyHkiuu? Kak oHM MPUMEHSIOTCS B KOMOMHATOPUKE?

TO TaKO€ pEeKyppeHTHbIE coOoTHOIIeHUs? [IpuBennuTe npuMep JIMHEHHOTO PEKYPPEHTHOTO
YpaBHEHUS.

TO Takoe BbICKa3biBaHuE? IIpruBeauTe npuMepbl HCTUHHBIX U JIOXKHBIX BBICKa3bIBAaHUM.
€pevHCInTE OCHOBHBIE JJorn4ecKue onepanun. Kak crpoarcs Tabauisl ICTUHHOCTH?

to Takoe JJH® u KH®? Yem ornuuarorcs coBepeHHbie popmel (CAHD, CKH®D)?

ak nmoctpouth CIIH® mo Tabiuiie u"CTUHHOCTH?

uHoM HploToHa, nonuHoMuanbHas popmyina.

TO TaKo€ 3aMKHYTHIN Kiacc OyneBbix (yHkImi? [IpuBeanTe mpuMepsl 3aMKHYTHIX KJIACCO
B.

TO O3HA4YaeT MPUHIIMII ABONCTBEHHOCTHU B OyneBoii anredpe?

TO Ha3bIBaeTCs TpeyroiabHUKoM [lackansa?

OpMyJia BKJIIFOUEHUHN U UCKITIOYEHUN

aiite onpenenenue rpada. Yem oTIMyaroTCss OpUEHTUPOBAHHBIE 1 HEOPUEHTUPOBAHHBIE T
padsi?

TO Takoe cTereHb BepinHbl? CHopMyIUpYHTE JIEMMY O PYKOIIOKATHSIX.

orna rpa¢ Ha3bpIBaeTCs CBA3HBIM? UTO Takoe KOMIIOHEHTA CBA3HOCTU?

TO Takoe 3unepoB rpad? ChopmynupyiTe KpUTEpHil SIEPOBOCTH.

TO TaKoe raMmIbTOHOB rpad? [IpuBeauTe JOCTaTOUHBIE YCIOBUS TaMHJIBTOHOBOCTH.
aiite onpeneneHue aepera. KakoBbl CBOMCTBA 1epeBbheB?

TO TaKO€ OCTOBHOE AepeBo? Kak MOCTpOMTh MUHMMAaJIbHOE OCTOBHOE JAEPEBO?

TecT. D1eMeHTHI TEOPHU MHOKECTB M MATEMATHYECKOI JTOTHKH.
aKo€ U3 CIENYIOIIMX MHOXECTB SIBJISIETCS MTyCThIM?
a) {0}
0) {xIxENx<1}
B) {0}
r) {x|lx — mpocToe uuncmno, x <2}
Ka)XUTe BEpPHOE COOTHOILIeHUE st MHOXKeCTB A={1,2,3} B={2,3.4,5}
a) ACB
0) BcA
B) ANB={2,3}
r) AUB={1,4,5}



aiinure oovenuuenue MHOXecTB M={a,b,c} u N={b,c,d,e}

a) {a,b,c,d}

6) {b.c}

B) {a,b,c,d,e}

r) {a,d,e}

OIIIHOCTh MHOXECTBa P={x|x — OyKBa B ClIOBE «MaTeMaTHKa } paBHa:

a)6

0) 8

B) 10

r) 12

a3HOCTh MHOXeCTB A\ B-3T0:

a) MHOYKECTBO BCEX AJIEMEHTOB , KOTOPbIE TAaKXKE MPUHAIJICkKAT

0) MHOXECTBO BCEX JIEMEHTOB , KOTOPBIC HE MPUHAIICIKAT

B) MHOXKECTBO BCEX AJIEMEHTOB , KOTOPbIEC HE MIPUHAIICkKAT

I') MHOXKECTBO BCEX JIEMEHTOB, IPUHAIJICKAIINX WU , HO HE 000UM OTHOBPEMEHHO
aKO€ BBICKA3BIBAHUE SBJISCTCS JIOXKHBIM?

a)«2+2=4y»

0) «MockBa — crosimia Poccuny
B) «Bce mpocThie uncia HeYETHBICY

r) «KBagpar — 3TO MPSAMOYTOITBHUKY

JIs1 KAKOTO UMEHHM JIO’KHO BbickaszbiBaHue «llepBas OykBa rmacuas MJIN yerBEpras OykBa ¢
orjacHas»?

a) AnHa

0) Enena

B) MIBan

r) Oner

a0JIMIla ICTUHHOCTH COOTBETCTBYET KaKOH JIOTHYECKOW orepanuu?
A B F

a) KOHBIOHKITHUS (/)
0) au3broHKUUA (V)
B) UMILTUKALUA (—)

r
JKO€ BBIPAYKEHHE COOTBETCTBYET TAOIUIE HICTUHHOCTH?
A B F
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a) A—B

0) ANB

B) AVB

r) "AVB

aKOBO HaHOOJIbIIEE 1EN0e YMCIIO X, TIPH KOTOPOM UCTUHHO BbIcKasbiBaHKe (50<x?)—(50>
a)7

0) 6

B) 5

r) 4

KOJIbKO pa3JIMUHBIX pelieHuil umeet ypasaenue(4VB)A(CVD)=1 , rne A4,B,C,D
a)?2
0) 4
B) 8
r)9

OpMyJa Ha3bIBAETCs TaBTOJIOTHEH, eCII OHa!

a) mpuHuMaet 3HaueHue () mpu Bcex Habopax rmepeMeHHbIX

0) mpuHMMaeT 3HaueHue | mpu Bcex Habopax MepeMeHHBIX

B) npuHuMaeT 3HaueHus O u 1 B 3aBUCUMOCTH OT HabOpa MEPEMEHHbBIX
T') COIEP>KUT TOIBKO KOHBIOHKIIHH

anbl MHOXKecTBa 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)Q

71 KAKUX 3HAUCHUH X UCTUHHO BbICKa3biBaHue:(XxE[1;5])—(x€[3;7]) ?
a) TOJbKO X€E[3;5]

0) Tonbko X€E[1;3)

B) 1u1st Bcex X€[1;7]

T) 7151 Bcex X, KpoMe x€(5;7)

yCTh A - MHOXKECTBO CTY/IEHTOB, U3yUYaIOIUX aHIIMICKUH SA3bIK, B —
MHOKECTBO CTYJICHTOB, U3YYaIOIINX HEMELKUH sA3bIK. UTO 03HaYaeT MHOXKECTBO AN—B ?
a) CTYJIEHTBI, U3yJarolue 00a si3bIka

0) CTYIEHTBI, U3y4arolue TOJbKO aHIITUHCKHUH S3bIK

B) CTYJEHTBI, HE U3Y4alOIINE HU OJMH U3 SI3bIKOB

I') CTYJICHTBI, U3y4arolre XoTs Obl OIUH S3bIK

OTBeTHI
—0
2—B
3—sB
4 — a (OykBBL: M, a, T, €, U, K)
5—B

6 — B (4KCII0 2 — TPOCTOC U YETHOE)

7 — B (nepBas OykBa cornacHas U, yerBéprast OykBa riiacHast A)

8§ —0

9—r

10 — B (: 70XHO, 3HAYNUT UMILTUKALIMS HICTHHHA; : JIOXKHO; : JIOXKHO)
11 —r (kaxxgas ckoOka 1aét 3 BapuaHTa UCTUHHOCTHU, UTOTO )
12—06

13—a



14 —8
15—06

KonrtpoJuabnasi padora. OCHOBBI TEOPHMH MHOKECTB.
alTe ONpeNeIeHUs:
HO>KECTBO;
yYCTOE MHOXECTBO;
OJIMHOXKECTBO;
HUBEPCAILHOE MHOXECTBO.
aJiaiiTe MHOXKECTBA Pa3HBIMU CIIOCOOAMU:
€pEYMCINTE 3JIEMEHTBI MHOXKECTBA A — HaTypajbHBIX J€IUTeNeH yncia 18;
aZlaiiTe MHOKECTBO B -KBajpaToB HaTypaJIbHbIX YKcell, MeHbIIUX 50,
C TIOMOILBIO XapaKTEPUCTHUUECKOIO CBOIMCTBA.
BITIOJIHUTE OTIEPAIH HaJl MHOXKECTBAMU:
Hanst mHOXKeCcTBa: X={1,2,3,4,5} Y={3,4,5,6,7} Z={2,4,6}
Haiinure:
uY;
NZ;
\Z;
NY)UZ.
eIINTE 33]]a4y C MOMOIIbIO AUarpaMMbl Ditnepa-Benna:
B rpynne u3 30 crynentoB 18 u3yyaroT aHIMHCKUN S3bIK, 15 —
HEMEIKUH, a 7 u3y4aroT o0a si3bika. CKOJIBKO CTYIEHTOB HE U3y4YalOT HU aHITTUNUCKUN, HU
HEMEUKUN?
OKa)XUTE TOXKACCTBO C MOMOIIIBIO Auarpamm Jitnepa-Benna: AN(BUC)=(ANB)U(ANC)
a
HaiinuTe KOIMYecTBO BCEX €ro MOJMHOMKECTB U MEPEUNCITUTE UX
QTraHOBUTE, HAXOJATCS JIU B OTHOILIIEHUH JIOTHYECKOTO CIeI0BaHus npeaioxkeHus A u B,
aciau: a) A — «Huciao x — yetHoe», B — «uucio x xparHo 7»; 0) A — «B
gerbipexyrosibiuke ABCD nuaronanu paBHbl», B — «Hetsipexyronsauk ABCD —
@pSMOYTOJIbHUK.
rpynme 9 yenoBek — 5 aeBymiek u 4 roHomied. Hyxxno chopMupoBars KoMaHy U3 4-ex
NEJIOBEK TaK, 4TOOBI B €€ coCcTaBe ObUIO HEe MeHee 3-X JieBylieK. CKOJIBKO CyIECTBYET
Pa3IUYHBIX BapHaHTOB (POPMHUPOBAHUS KOMaH/IbI?
&11 00 yenoBek aHMMUCKUHN A3bIK U3ydaroT 30, Hemeukuid — 42, dppaHIy3ckuii — 28,
AHIIMMCKU 1 Hemenkuil 10, aHmuiCKui U PpaHIy3cKUi — 5, HEeMEUKui u
dpaniy3ckuii — 8. Bee Tpu s3bIka u3ydaroT TpH cTyneHTa. CKOJIbKO CTYAEHTOB H3y4yaeT
TOJIBKO OJIH s13BIK? CKOJIBKO CTY/IEHTOB HE U3Y4aeT HHU OJHOTO sI3bIKa?
T
Koutpanbnas padora. Komdnnaropuka.
1. Cxonbkumu croco0aMu MOXKHO PacCTaBUTh HA MONKE 12 KHUT TakK, YTOOBI TPU KHUTH OJHOTO
aBTOpA BTOSUTU PsoM?
2. CKOJBKO CYIIECTBYET MATU3HAYHBIX YUCEI, COCTABIEHHBIX U3 YETHBIX IIUGP?
3. Haiijmre HaTypanbHbIE YUCia, YIOBIETBOPSIOIIME YCIOBUAM
Ca"?428=9, 3C%11—-2A%=n
4. HaiifgiTe HaTypanbHbIe uKcia, yrosinerBopsiomue yenoBusaM Con™ !/ Copy ™! = 16/29
5. Haitymre ko3pdunuent npu x° y * B paznoxennn (2x + 3y)!°
6. Kaxxaprit u3 54 unenos Kiy6a Jlrobuteneir OBuapok BiiajieeT HEMEIKMMU, KABKa3CKUMU WIIH
a3uarcKIMu oBUapkaMu. 20 BIaJCIOT HEMELKUMHU, 23 —KaBKa3CKUMH U 23 a3uarckumu, 4
UMEIOT EMEIIKUX U a3UaTCKUX OBYAPOK, 5 — HEMELKHUX U KaBKa3CKUX, 6 — a3MaTCKUX U
KaBKa3CKHUX. Y CKOJIbKHUX WIEHOB KIIy0a ecTh co0aKkH Bcex Tpex mopon? CKONbKO WIEHOB Kiyda
UMEIOT TOJIBKO OJTHY TOPOy coOak?

A
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H
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CemecTpoBoe 3ajaHue JISI CAMOCTOATEILHON padoThI.
1. Uz uudp 1, 2, 3,4, 5 cocTaBieHbI pa3IuYHbIC MATH3HAYHBIC YHCIIA, HE COJEPIKAIIIHEC
OIMHAKOBBIX IUPP. CKOIBKO CPear ITUX YHCEN TAKUX, KOTOPBIC: a) HAUMHAIOTCS 1udpoit 3? 6)
HAuYMHAIOTCS ¢ uncina 547
2. CKONBbKUMH c110c00aMU MOKHO BBIOPATh YEThIPEX YEJIOBEK HA YEThIPE Pa3IUYHbIE JOKHOCTH
u3 9 kaHauaaroB?
3. "3 20 paGouux HaJI0 BBLACTUTH IIECTh YEIOBEK JJIsi paOOTHI Ha OIPEEIIEHHOM Y4acTKe.
CKOJIbKMMH CITIOCO0aMU 3TO MOXKHO C/Iearh?
4. B miaxMatHoM TypHUpE chirpano 210 napTuid, mpuyeM KaxAablii yYaCTHUK ChITPall C KaXIbIM
U3 OCTAJIBHBIX YYaCTHUKOB IO OAHON mapTuu. CKOIBKO YeTIOBEK Y4acTBOBAJIO B TypHUpPE?
5. Cxonbkumu crioco0amu u3 12 pa3nuyHbix KOH(GET MOXKHO COCTaBUTh Habop, eciiu B Habope
YETHOE KOJIMYECTBO KOH(ET?
6. Mpimka J[>xeppu criacaercs ot kota Toma u 6€KUT € TOPHI K IMOJII0, a 3aTEM YJETAeT C MOJIs.
CKOJIbKUMH cIT0c00aMU OHA MOYKET YHTH OT IIOTOHH, €CITU C TOPBI BEAYT 7 TPOIHMHOK, a C TOJIs
OHA MOJKET JIETETh CAMOJIETOM, BEPTOJIETOM MJIH PaKETON?
7. Imeetcs 5 BuioB Omrozen, 4 BUa 4aliek U 7 BUJOB JE€CEPTHHIX TapeinoK. CKOIBKO YaifHBIX
HaOOPOB MOXKHO COCTaBUTh, €CJIHM B KXKABIA HAOOP BXOAAT ONIOIIE, Yalllka, AecepTHas Tapenka?
8. [Ipennpusrue moaano B 610po Mo TPYAOYCTPOUCTBY 3asiBKY Ha TPU BaKaHCUU — cliecaps,
KaMEeHIIMKA U MI0THUKA. CKOJIBKO CYHIECTBYET CIOCOO0B pPean30BaTh 3asBKY MPEATPUATHS,
eciu B 010po 3apeructTpupoBano 25 cinecapei, 20 KaMEeHIIUKOB U 15 MI0THUKOB?
9. Monetky 6pocarot faecsaTh pa3. CKOJIBKO pa3IU4HbIX MMOCIE0BATEILHOCTEN U3 OPJIOB U PEIeK
MOYKET IPHU ITOM IOTYIUTHCS?
10. Hanumure pasnoxenue crenenu ounoma: a) (x + 1) 7; 6) (x —2) °; B) 3x + 2y)4;
11. HaitauTe yeTBepThIil ueH pasnoxkenus (8x —Sy) © .
12. Pemute ypaBHenus: a) Ay’ =18 A% 5; 6) A% 1-Cx'=79

floi=fln-11+fin- 2] =2
Y4, Permte PEKYpPPEHTHBIE COOTHOIIEHUS: 1) ant1—an=n, a1 =1; 2) a1 =4-a, + 6, a0=-5.
8)api=an+tn+l,a0=1 4)am=5 a,+4n*+6n-7,a0=3
it

§6. Haiitu anrebpanueckyro cyMMy K03()(GHIUEHTOB MHOTOUJIEHA OTHOCUTEIBHO X,
Homyuaemoro B pasnoxenun 6unoma (3x-4)!

17. PackpbITh cKOOKM U IPUBECTH MOI0OHBIE UIEHBI B BRIpAKeHHH (X1Y)°.

8. Brrunciuts (0,97)*

49. PackpbITh CKOOKM M HPUBECTH MOI00HBIE YIEHBI B BRIpakeHHH (x+y+z)*, ncnonb3ys
Romuaomuansuyro popmyiy.

i

H4. Meroauueckue marepuanmbl, onpenesiiomme npoueaypbl OMeHUBAHUS 3HAHMM, yMEHHI,
HaBbikoB W (WaM) ONBITA JEATEILHOCTH, XAaPAKTEPH3YIOIUX 3Tanbl (POPMHPOBAHMS
Bomnerenuuii

Pitorosas orenka 3Hanmii, yMeHuii, cioco00B JESATENBHOCTH CTYIECHTOB [0 H3y4aeMOn
Rucrumnae cocrasiser 100 6ayios

MakcumanbHOE KOJIMYECTBO 0alIOB, KOTOPOE MOKHO HaOparTh 3a TEKYIIUi KOHTpodas — 70
Bayuios.

Ba OTBETHI Ha BOPOCHI YCTHOTO OMPOca 00y9arOMIUiCsS MOXKET HabpaTh MAKCUMAILHO 10
Basios.

Ba BrimonHeHue Tecta 00yJarONMIACS MOXKET HaOpaTh MaKCUMaibHO 10 GauioB.

Ra BeImOsIHEHYS KOHTPOJILHON PabOTHI OOYYAKOIIMIACA MOKET HAOPaTh MakCUMalIbHO 20 GalioB.
Ba Brmonnenus peepara oOyuarommuiics MoxkeT HabpaTh MakcUMaibHO 10 Gasios.

8a BBINOJIHEHHS CAMOCTOATENBHOM PabOTHI 00YUAONINICS MOXKET HAOpaTh MAKCUMAILHO 20
Hasutos.

OTTED T8



MakcumanbHas cymMmMa 0aiioB, KOTOpbIE 00yJaroIuiicss MOJKET HaOpaTh pU cAave 3a4eTa ¢
OLIeHKOH, cocTaBigeT 30 0aioB.

JJist cnaum 3ayera ¢ OLEHKOH HeOOXOAMMO BBITIOIHUTH BCE 3aJaHUS TEKYIIETO KOHTPOJIS.
3HaYMMBIM MOMEHTOM SIBJISIETCS [TOKA3aTelb N3yYSHUsI MaTepHata JISKIUHI 1 BBITOJIHCHNE
3aJaHMii B yKa3aHHbIe CPOKHU. Ha 3aueT ¢ OLeHKOH BBIHOCUTCS MaTepual, U3jlaraeMblil B JIEKIHIX
¥ paccMaTpuBaeMblii Ha MPAKTHYECKHUX 3aHATHIX.

HIkaja oneHUBAHNUS DK3aMEHA

banel Kpurepuu onieHuBanus

C FPY6BIMI/I OIIMOKaMM U3JIaraet TeOpeTI/I‘ICCKI/Iﬁ Marc€pual, HE BJIIaACCT IIOHATUAMU U
TepMHHOHOFHeﬁ, HC OTBCYACT HA BOIIPOCHI.

JleMOHCTpHUpYEeT YaCTUYHOE BOCIIPOU3BEACHHE N3y4eHHOro. OOBSICHSAET OTAENbHbIE
I10JIOKEHUS] YCBOEHHOM Teopuu. He oTBeyaeT Ha OONBIIMHCTBO BOIIPOCOB

W3naraer TeopeTHUecKuil Marepuail, BiaJieeT MOHATUIMHI U TEPMUHOJIOTHEH,
croco0eH K 0000IICHUIO N3TI0KEHHON TEOPHUH, BUIUT CBS3b TEOPHH C TIPAKTHKOM,
yMeeT IPUMEHUTD €€ B IPOCTEHINNX CITyJasx.

YeTko 1 JJOTUYHO U3JaraeT TEOPETUYECKUN Marepua, CBOOOIHO BIIAJEET OHATHSIMUI
U TEPMUHOJIOTHEH, CIIOCOOEH K 0000IEHNIO N3TI0KEHHON TEOPUH, XOPOIIO BUIUT
CBSI3b TEOPUU C MPAKTUKON, yMEET NPUMEHUTH ee. OTBedaeT Ha OOJIBIIMHCTBO
BOIIPOCOB

YeTko 1 JJOTUYHO U3JaraeT TEOPETUYECKUN Marepual, CBOOOIHO BIIAZIEET TOHATHSIMUI
U TEPMUHOJIOTHEH, CIOCOOEH K 0000IIEHNIO N3TI0KEHHON TEOPUH, XOPOIIO BUIUT
CBSI3b TEOPUHU C IIPAKTUKOM, yMEET IPUMEHUTD €€.

OTtBeuaeT Ha Bce BOIIPOCHI, JEMOHCTPUPYs OCO3HAHHOCTH YCBOCHHBIX TEOPETUUECKUX
3HAHUMU, TPOSIBIISISL CIIOCOOHOCTH K CAMOCTOSITENIbHBIM BBIBOJIAM U T.II.

HToroBasi mkaJia olleHUBAHHUS Pe3yJIbTATOB OCBOCHHS THCIHUIIJIUHBI

HToroBas oreHKa Mo JUCIUIUTHHE (OPMHUPYETCS U3 CYMMBI OaJIOB 1O pe3yJbTaraM TEKYIIEeTo
KOHTPOJISl M TIPOMEKYTOUHOM aTTeCTAIlMU U BBICTABIISIETCS] B COOTBETCTBHUH C MIPUBEICHHOMN HIKE
TaOIULIEH.

OI.[GHKa 10 TATHOAIIBHOM CHCTEME OI_[eHKa 10 CTOOAIIBHOM CUCTEME

OTJIMYHO

XOPOIIO

YAOBJIETBOPUTEIHHO

HCEYIOBJICTBOPUTCIILHO

6. YU EBHO-METOANYECKOE U PECYPCHOE OBECIHEYEHUME JUCHUITJIMHBI
6.1. OcHoBHas JUTEpaTypa
baepun, U. U. JluckpeTHas maremaruka. Y 4eOHUK U 3aTa9HUK : JIJISI BY30B /
W. U. baBpun. — Mocksa : U3narensctBo FOpaiit, 2023. — 193 c. — (Bricmee
obpazoBanmne). — ISBN 978-5-534-07065-1. — Tekcr : aneKTpOHHBIH //
Ob6pazoBarenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511261
HuckperHnas matemaTuka : yaeOHoe mocodue jyist By3oB / [[. C. Ananuues [u ap.] ; mox
HayuHoll pegakuueil A. H. Cecekuna. — Mocksa : M3narensctBo FOpaiit, 2022. —
108 c. — (Bwsicmiee obpazoBanmne). — ISBN 978-5-534-08214-2. — Texkcr :
aNeKTpoHHbIH // Obpa3oBarensHas miaardopma KOpaiir [caiit]. — URL:
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amkoB C. b., ®ponoB A. b. «J/luckpeTHas Mmaremarruka» yueOHUK U IPAKTUKYM JIJIs
cpennero npodeccuoHaabHOTO 0Opa3zoBanus. M3nanue: 4-e, mepepad. u gom. : Mockaa.
WznarensctBo: «tOpaiity. 2026. 530 c. Cepust: «I[Ipodeccuonanbroe oOpazoBaHue.

eseneB 1O. I1. «/luckpernast maremaruka» ¥YdeOHoe nocodue aist CI1O. U3nanue: 3-e,

c

pycamumckuii 1. M. «JluckpeTHas maremaruka. Teopus U MPakTHKYM» : y4eOHUK.

71

pBuKOB @. A. «JlucKkpeTHass MaTeMaTHKa g IPOrpaMMHUCTOBY» Y4yeOHoe mocodue

H

aponeHko A. A., ®énoposa B. C. «Jluckpernas maremaTuka. 3ala4 U yIpaXHEHUs C

pemenusaMuy. yaebHo-MeTonuueckoe nocodue. Mockpa. MznarensctBo: HULL

allTHDOPA-M». 2026. 105 c. ISBN: 978-5-16-015671-2

H
6.2. lomostHUTeIbLHAS JIUTEPATYpPa
1. OcumoBa B.A. OCHOBBI JUCKpPETHON MaTeMaTuku: yued.mocobue st By3oB / B. A. Ocumnosa. -
M. : D@PYM-UHDPA-M, 2006. - 160c.- TexcT: HENOCPEACTBEHHBIH.
[esenes, 1O. I1. Auckpernas marematuka : yueOnoe nocooue / FO. I1. IlleBeneB. — 4-e usn.,
crep. —8 Cankr-IletepOypr : Jlanp, 2019. — 592 c¢. — ISBN 978-5-8114-4284-3. — Tekcr :
ANeKTp@HHbIN // JlaHb : 3neKTpoHHO-0nbmoTeunas cuctema. — URL:
ABTOPUE I10JIb30BATEIICH.

M
Anekcews, B. b. Jluckpernas maremaruka : yaeOnuk / B.b. AnexceeB. — Mocksa : UH®PA-M,
2023. —e 133 c. — (Bricmiee obpazoBanue: bakanaspuar). — DOI 10.12737/1172256. - ISBN
978-5-16-016520-2. - Tekcr : anexTpoHHbIN. - URL:
noctynd mo moamucke.

al
Bopoundiko, A. A. JluckpeTHas MareMaTHKa. 3a/1a4y U YIPaKHEHUS C PELICHUSIMU : y4eOHO-
metonuaeckoe mocoome / A.A. Boponenko, B.C. ®enoposa.— Mocksa : THOPA-M, 2022. —
104 c. & (Bsicmee o6pazoBanue: bakanaspuar). — DOI 10.12737/753. - ISBN 978-5-16-
0066018l. - Tekct : anexTpoHHbIN. - URL: https://znanium.com/catalog/product/1834398 (nara
obpamdhus: 02.06.2023). — Pexxum gocTyma: mo mOAMKCKe.
lNamkoms C. b. JluckperHas maremaruka : yaeOHUK U IpakTUKyM 17 By30B / C. b. ['amikos,
A. b. ®fponos. — 3-e uzn., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 483 c. —
(Briciee obpazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 21eKTpOHHBIH //
Ob6pazoBarensHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511483 (nara
oOpatudus: 02.06.2023).
Tapannkos, 0. B. JluckperHas maremarvka. 3a/lauHuK : yaeOHOE mocoOue s By30B /
10. B. TmpannukoB. — Mocksa : U3narenscTBo Opait, 2023. — 385 ¢. — (Beicmiee
obpazomanue). — ISBN 978-5-534-01180-7. — TekcT : anekTpoHHbIN // ObpazoBarenbHas
rardofiva FOpaiit [caiit]. — URL: https://urait.ru/bcode/511496 (nara oOparienus:

&

H
6.3. Peaypcol nuHGOPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOHU ceTu « AHTEepHET»
o wwwischool.edu.ru/ IlenTpansHbiil 0Opa3oBarenbHbIN MopTai. ColepKUT HOPMATUBHbBIE
JOKyMeaThl MUHHCTEpCTBa 00pa30BaHUs M HAyKH, CTAHIAPThl, THPOPMAIUIO O POBEJCHUN
SKCIIEPIPMEHTOB.
e http:/Xcior.edu.ru/ deaepanbHblil HEHTP HHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
o wwwidu.ru/ denepanbHbie 00pa3oBaTEIBHBIC TOPTAIBI
e http:/Bvww.mccme.ru MOCKOBCKHI LIEHTP HENPEPHIBHOTO MareMaTnyeckoro 00pa3oBaHus
(MLIHMO)
® http://school-collection.edu.ru/ Enunas komiekuus mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

c
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® http://www.school.edu.ru/catalog.asp?cat ob_no=964&pg=1 Poccutickuii

0011e00pa3oBaTeIbHbIN TOPTa

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

MaTeMaTHKu

e http://www.math.ru. Metogmueckue pa3zpabotrku. bubnmoreka, Mmenquareka, OJTMMITHAIbI,

3aJ]auu, HayYHbIE HIKOJIbI, YYUTEIbCKasl, HCTOPUS MaTeMaTUKU

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

e http://school collection.edu.ru/collection/matematika/Marepuabl o MaTeMaTuKe B
Enunoil xommekuuu udpoBeIX 00pa3oBaTeIbHBIX PECypCOB

® hitp://www.exponenta.ru. OGpa3oBaTe/IbHBIA MaTeMaTHIYEeCKU caiT Exponenta.ru

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

e hitp://www.allmath.ru. ITopran Allmath.ru — Bcst Maremarruka B OJHOM MECTE

® hitp://math.ournet.md. BupryanbHas 11koj1a FOHOTO MaTeMaTHKa

e hitp://www.bymath.net. Best anementapnas maremaruka: CpeaHsis MaTeMaTHIeCKasi HHTEPHET

— IIKOJIa

® http://www.neive.by.ru

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

® http://zadachi.mccme.ru. 3agauu mo reomeTpun: HHGOOPMAITMOHHO — ITOMCKOBAs CCTEMa

® hitp://tasks.ceemat.ru. 3agauHuK AJis MOATOTOBKH K OJMMITUAJIaM 10 MaTeMaTuKe

e http://ilib.mccme.ru. HTEpHET-OMOMMOTEKA (PU3HKO-MaTEMaTUYECKOM JTUTepaTyphl

® hitp://www.problems.ru. Untepuer-npoekt "3amnaun"

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

[IleBkuHa

7. METOAUYECKHE YKA3AHUS IO OCBOEHUIO JTNCHUTIJIMHBI
1. MeTtonnueckne peKOMEHIAalUH 110 OATOTOBKE K IPAKTUUECKUM 3aHITHSIM.
Metonudeckne peKOMEHIAIUH 110 OPTaHU3AINN CAMOCTOSITEILHON paOOTHI 110 TUCIUTILTHHAM.

8. TH®OOPMAILIMOHHBIE TEXHOJIOI'MA 1JISA OCYINECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUITVIMHE

JIunen3nonHoe nmporpaMMHoe ofecneveHnne:

HNudopmanuoHHbie CIPABOYHbIE CHCTEMBI:
Cucrema TAPAHT
Cuctema «KoncynsrantlLmtocy

[Ipodeccuonansubie 6a3b JaHHBIX

— Ilopran @enepalbHbIX TOCYIaPCTBEHHBIX 00pa30BaTeNbHbIX CTAHAAPTOB BICIIIETO
00pa3zoBaHus

- OdunmaneHeIi HHTEPHET-NOPTAN IPABOBON MHPOPMAIINH

— @enepanbHbIi opTan Poccuiickoe o0pa3oBaHue

CB00OIHO pacpocTpaHseMoe IPOrpaMMHOe 00eCIeueHHe, B TOM YHCIIE OT€Y€CTBEHHOIO
IIPOU3BOACTBA
OMC IIneep (1151 BocTipon3BeACHUS DIEKTPOHHBIX YueOHbIX Momyseit)
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9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIINHBI
MarepuaibHO-TEXHHUYECKOE 00ecrieueHIe TUCIUIUIMHBI BKIIIOUaeT B ceOs:

- yaeOHBIC ayTUTOPHUH [T IIPOBEICHUST yUEOHBIX 3aHITHI, OCHAIIEHHBIC 000PYIOBaHUEM U
TEXHUYECKUMHU CPeJICTBAMH O0y4eHHUs: Y4eOHOM MeOelblo, TOCKOH, IEMOHCTPAIIMOHHBIM
000py/I0BaHHEM, TTEPCOHAIBHBIMU KOMIIBIOTEPAMU, TPOSKTOPOM;

- IOMEILEHUS AJISl CAMOCTOSITENIbHOM paboThl, OCHAILIIEHHBIE KOMITBIOTEPHON TEXHUKON C
BO3MOXKHOCTBIO TIOAKITIOYEHUEM K ceTu «HTepHeT» 1 o0ecredeHrneM J0CTyMa K AIeKTPOHHON
nH(}OpPMaIIMOHHO-00pa30BaTeNbHOI cperie.



