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IIVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

1.1. lean v 3aaa4u AU CIUILIMHBI

Ieab ocBOeHUST TUCIIUILIHHDI:

[lensiMmu OCBOCHUS JUCHUIUIMHBI «J{MUCKpeTHass MaTemaTuka» sBIseTcs (opMupoBaHHE Y
CTYICHTOB OOIICH MareMaTu4ecKod KYIbTYphl, OBJIaJICHUE UMH OCHOBHBIMH MaTeMaTH4eCKUMU
MOHSITHSIMHA U METOJIaMH PEIICHHS TUTIOBBIX 3a/IaHUH, TaK HEOOXOUMBIMU YIUTEII0 MATEMATHKH.
3agaun TUCHUIIMHBI:

1.®opMupoBaHUE y CTYACHTOB OCHOBHBIX MaTEMaTHUYECKUX MOHATUM U 3aKOHOMEPHOCTEHN TEOpUU
MHOXXECTB, MaT€MaTUYeCKOW JIOTUKH, TeOopuu TpadoB, aireOpbl BBICKA3bIBAaHUH, TEOPUHU
MIPEIUKATOB.

2. ®opMHpOBaHHUE Y CTYICHTOB YMEHHS ONEPUPOBATh C aOCTPAKTHHIMU OOBEKTaMU U OBITh
KOPPEKTHBIMH B yIOTPEOJICHUH MAaTeMaTHYeCKUX TMOHSATHA W CHMBOJIOB IS BBIPAXKCHHS
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX OTHOIIICHUI.

3. ®opMupoBaHKE MAaTEeMAaTUYECKOTO arlfapara ¥ OCBOCHUE OCHOBHBIX BBIYUCIUTEIBHBIX CXEM U
MIPUEMOB.

4. ®opMUpOBaHUE Y CTYACHTOB YMEHHS NMPUMEHSTh OCHOBHBIC TOHSTHUS M METOJbI  pEIICHUs
TUTIOBBIX 3aj1a4 Ha TIPAKTHKE.

1.2. Ils1anupyemble pe3yJibTaThl 00y4eHUst

B pesynbrare OCBOEHUS MAHHOW TUCHUIUIMHBI Yy OOYYaroUmIMXCsl (OPMHUPYIOTCS CIIEAYIOIINe
KOMITETCHIIUH:

YK-1. CiocoGeH ocymecTBIATh MOUCK, KpUTUIESCKHI aHAIN3 U CUHTE3 HHPOPMAIUH, IPUMEHSThH
CHCTEMHBIN TIOIXO JUISl PEILICHNUS! TIOCTABICHHBIX 3a/1a4.

[1K-1. Crioco0GeH ocBauBaTh U UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS U IPAKTUYECKUE YMEHUS U
HaBBIKH B IIPEAMETHOM 00JIaCTH MPH PelIeHNH MPo(ecCHOHATBHBIX 3a/1a4

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3SOBATEJILHOM ITPOI' PAMMBbI
JucuumumHa BXOOUT B oOs3aTenbHYI0 4acTh bioka 1 «/lucuumiausbl (MOIYNN)» U SIBISETCS
00s13aTeTbHOMN IS U3yYEHUSI.

I[J'ISI OCBOCHUA NTUCHUITIINHBI <<I[I/ICerTHa5[ MareMaTrukKa» CTy,I[GHTBI HCHOJIB3yIOT 3HaHUA, YMGHI/ISI,
HABBIKH, TOJTYYCHHbIE U CPOPMUPOBAHHBIC B XO/€ M3YUCHUS TUCIUIUIUHBI «Anredpa u Teopus
guceny, «MaremMaTnuecKuil aHaInu3.

W3ydenune nucuIuinHbl «J{uckpeTHas MaTeMaTukay siBiseTcs 0a30i s 1aabHEHIIero OCBOeHUs
CTYIEHTaMH JHUCLUUIUIMHBI «ApudMeruka AeCTBUTENBHBIX uHcen», «OOpa3zoBareiabHbIe
TEXHOJIOTHH B 00yUYE€HUU MaTEMaTHKE.

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

IMoka3zarenb 00beMa TUCHMIJIMHBI KoJ-Bo yacon
O0bEM QUCIUILIMHEI B 3aYETHBIX €INHUALIAX 2
O0BeM AUCIHHIIINHEI B Yacax 72
KonraktHas paboTa: 56,3
Jlexmuu 18
[TpakTnyeckue 3aHATHS 36
KoHTaKTHBIEC Yachl Ha IPOMEKYTOUHYIO aTTECTAIHIO: 2,3
DK3ameH 0,3
[Tpenpk3amMeHalnOHHAs KOHCYIIbTAIUs 2
CamocrosiTenbHas paboTta 6
KonTposb 9,7

dopma IPOMEKYTOUHON aTTECTALlMU: SK3aMEH B 9 ceMecTpe.



3.2. Conep:xaHue TUCHHUILINHBI
Ounas popma o0yueHnust

HaumenoBanue pa3aesioB (Tem)
AUCHMIUIMHBI ¢ KPATKUM COJlePKAHUEM

KOJIHUY€CTBO YaC0B

JICKIIUH

NMPAKTUYICCKHE
3aHATHHA

Paznen 1. DiieMeHTHI TEOPUU MHOKECTB

Tema 1. Beedenue u ocHo8Hble NOHAMUS MEOPUU MHOHNCECE
OcHOBHBIE IOHATHS TEOPUU MHOXKECTB. Omnepanuu HajJ MHO)KeCTBaMU
(oObenmHeHue, mepeceyeHne, pa3HoCTh). YHUBEPCATbHOE MHOXKECTBO.
Hononnenue MHOXkecTBa. Jlnarpammel Diinepa-Benna. [lekapToBo
(mpsiMO€ NMPOU3BEAECHNE) IPOU3BEICHIE MHOKECTB U €0 CBOICTBA.

Tema 2. BunapHvie omHOWEHUSL HA MHOXNCECBaX

OripezienieHre OTHOIICHUS Ha Mape MHOXKECTB U MPUMEPHI TAKUX
OTHOIIIEHW. BUHapHOE OTHOIIIEHNE HA MHOYKECTBE, CBOMCTBAa OMHAPHBIX
OTHOIICHUH (pedICKCHBHOCTD, aHTHUPE(PICKCUBHOCTH, CHMMETPHYHOCTb,
AHTUCHUMMETPUYHOCTh, TPAH3UTUBHOCTD ), TPUMEPHI OTHOIICHUH,
001220 IMX HEKOTOPHIMH U3 TIEPEUNCIICHHBIX CBOMCTB.

Tema 3. Omuowenue 5K6UBALIEHMHOCU U OMHOULEHUE nop}zdka
OTHoONIEHNE PKBUBAJICHTHOCTH 1 OTHOIIICHHUE nopsaka, mMpuMcEphl.
Pa30uenre MHOKECTBA M OTHOIIIEHHE DKBUBAJIEHTHOCTH. CDaKTOp—
MHOXXCCTBO.

Pazgen I1. Di1eMeHTBI MATEMATHYECKOH JIOTHKH

Tema 5. Ocnognvie nousamus aneebpol 8biCKA3bIBANHULL
Bricka3biBaHuE, OCHOBHBIE JIOTHUECKHE CBA3KHU (Ollepalvu) JOTMKU
BBICKa3bIBaHMH, Jiornueckas ¢popmyna. OCHOBHbBIE CXEMBbI JJOTMUECKU
NPaBUIBHBIX PACCYXKIECHUH. AnreOpa JIOTUKH, JIOTHIeCKHe (QYHKIINH.

Tema 6. bynesa ancebpa

byness! ¢pynkiuu. Onepanyu Haj OyneBbIMU QYHKIUSIMU;
JU3BIOHKTHBHBIE

HopMauibHbIe popmbl (JIH®D), koHbroHKTHBHBIE HOpManbHbIE popmbl (KH
D);

cosepuierHble JJHO/KHO (CAH®/CKHO®).

Pasnea I11. DuiemenTsl Teopun rpagos

Tema 7. Buowl epagos

Onpenenenue rpada. Criocobs! 3aanus rpados. Bepmmnel u pedpa.
Crenenp BepmuHbL. VicTopryeckue 3aa4u TeOpun rpados.
OpureHTHpOBaHHbIE 1 HEOPUEHTUPOBaHHbIE Ipadbl. JlepeBbs U OCTOBBI
[Tonubie rpadbl, ABYNOIBbHBIE Tpadbl, INIOCKKUE U TUIAHAPHBIE TpadBbl.
Anroput™msl Ha rpadax.

Pasnen IV. KomOunaropuka

Tema 8. Dnemenmol KOMOUHAMOPUKU

OcHoBHbIe TpaBUIIa KOMOMHAaTOpUKU. CoueTaHus, pa3MeLIeHHs,
NIEPECTAHOBKU

bunom HetotoHa 1 nonunomuansHas popmyna. @opmyna BKIIOUEHUH U
UCKJIIOYeHUH. 3a/1auu 0 pacupeneeHusIX. ApupMeTHnIecKHii
TPEYrOJIbHUK.




PexyppeHTHBIE COOTHOLIEHHS.

HToro

YYEBHO-METOJIUYECKOE OBECIEYEHUE CAMOCTOSTEJbHON

PABOTbBI OBYYAIOIUXCSA
Kou-
Tembl 14151 DopMblI DopMbI
BO Metonnueckue
camocrosTeqbH| M3yuyaemble BONPOCHI CAMOCTOSITEJIbH OTYETHOCT
4acoB . ol0ecnieyeHust
0ro u3y4eHust oii padoThbI U
Onpenenenre OTHOIIEHUE
MOPsIIKA, UX BUJIBI,
npuMepsl. YacTuuHo
1.Hactuuno PHMEP . N3yuenue Pexomennyemast
YHOPSAI0YEHHBIE U JIMHEHHO .
YIOPSI0YEHHBI OPSIOUEHHbIE JTUTEparyphl, |JHUTEpaTypa VYeTHblit
e MHOKecTBA M |7 0P . pelieHue Pecypchr oTpoc
N MHOXXECTBA, HANOOJIBIITHI
HX CBOIWCTBa . 3a7ad. WNuTtepHer.
(HauMEHBIIUHN) 1
MaKCUMaJIbHBIN
(MUHUMAJIBHBIN )3JIEMEHT
2.byneBa Ompenenenue OyneBoi
anrebpa, anreopsl. Anredpa Nzyuenue Pexomenyemas
anredpa MHOXXECTB U ajnredpa JUTEpaTyphl, |JHTEpaTypa Tecr
MHOKECTB U BBICKa3bIBAaHHUH Kak pelieHue Pecypchr
anredpa npuMepsbl OyrieBon 3a/a4. WNutepuer.
BBICKA3bIBaHUIl |anreOpsl.
N3yuenune Pexomenayemas .
3.I'pymnma Ornpenenenue rpymisbl. i Y VYeTHbli
N JTUTEepaTypbl, |JIUTEpaTypa.
nofacTaHoBok | CBOICTBa yMHOKEHHUS OTpoc
MOJICTAHOBOK, TTO]T na PELICHHE Pecypesl
> HOATPYHTIa- 3ajad. WuTepHer.
Onpenenenne TeOpEMBI,
4.Jlokazarenbc |BUIBI TEOPEM, N3yuenune Pexomenayemas VeTHbI
TBa B HeoOXouMbIe U JUTEparyphl, |JIUTEpaTypa OIIDOC
MaTeMaTHKe JIOCTaTOYHBIC YCIIOBUS. perieHne Pecypcol P
JlokazarenbCTBO OT 3a/1ad. WNHurepHer.
MPOTUBHOTO
Apudmernueckuii N3yuenue Pexomennyemas
- DJICMEHTI T Ie) q())J'II)HI/IK JH/IT}enIaT bI, |JIUTEpaT ﬂz}:
KOMOWHATOPUKH PEYT PATYPEL, patyp Tect
PexyppeHTHBIE pelieHue Pecypcsl
COOTHOILIEHUS 3a7ad. WNHTepHeT.
WUTOTO
5. ®OHJ OLEHOYHBIX CPEACTB IJisd ITPOBEAEHUSA TEKYIIEU "

MPOMEXKYTOUYHOMN ATTECTAIIMU IO JUCIATIJIMHE
5.1. IlepeyeHb KOMIIETEHIMII ¢ YKa3aHMEM 3TANOB MX (P)OPMHUPOBAHMS B IIPOLIECCe OCBOCHUS
o0pa3oBaTe/IbHOM MPOrPaMMBbI

KOI[ N HAUMCHOBAaHHUEC KOMIICTCHIINH

Oransl GOPMUPOBAHUS




VYK-1. CriocobeH ocyniecTBIsATh MOUCK, KPUTHIECKUN
aHaJIM3 U CHHTE3 WH(POPMAINH, TPUMEHATh CHCTEMHBIH
moaxoa AJjid pelCHrA MMOCTABJICHHBIX 3a/1a4.

1. PaGoTa Ha y4eOHBIX 3aHITHAIX
2. CamocrosTenpHas pabora

IIK-1. CriocobeH ocBauBarh U HCIOJIL30BaTh
TEOPETUUECKUE 3HAHUS U MPAKTUUECKUE YMEHUS U HABBIKU B
MPEAMETHOM 00JIaCTH TIPH pelIeHUH TPO(PECCHOHATBHBIX
3a7a4

1. PaGora Ha y4eOHBIX 3aHITHUSIX
2. CamocTosTenbHas padota

Onucanne nokasarejei n KPUTEPHEB OLICHUBAHUS KOMIIETeHIUH Ha PA3JIUYHBIX 3TallaxX UX
q)OpMI/IPOBaHI/Iﬂ, OIMMCAHHUEC IIKAJI OHCHUBAHUSA

OuenuBae dran
Yposennb Kpurepuu
Mble dbopmu Onucanue HIkana
copmupo . OLIEHUBAH
KoMIeTeH |\ . |poBaHu nokasareJei st OLlCHUBAHUS
1107071 |
1 IIxama oneHuBaHus
) . |Tecra
Pa6ora | 3HaTh OCHOBBI CHCTEMHOTO VYeTHbli
[IIxana oueHUBaHUS
Ha MOJIX0a ¥ OCHOBHBIE ITPHUEMBI orpoc, CTHOLO
yueOH |paspelieHus mpooIeMHBIX TECT, ZH oca
BIX CUTyaluH KOHTPOJIb H_[Klzlﬂa S —
[ToporoB |3aHATH | YMeTh OCYILLECTBIISTh Hasi .
. M KOHTPOJIBHOM
Bl X KPUTHYECKUI aHaNN3 MPOOJIEMHBIX |paboTa, AGOTLL
2. Cam |cuTyalMii Ha OCHOBE CUCTEMHOIO | CaMOCTOSI p
[IIxana oueHUBaHUS
OCTOSI- |ITOJIX0O/1a, BEIPA0ATHIBATH CTPATETHIO | TEIHHAS N
9 9 CaMOCTOSITEJIbBHOU
TeJbHA | IEHCTBUI paborta, 6
paboThI
S pedepar
a6oTa KaJla OLICHUBAHUS
I
p pedepara
YK-1 3HaTh OCHOBBI CUCTEMHOTO [lIkana oleHHBAHNS
1. MO/IXO0/1a U OCHOBHBIE TPUEMBI TecTa
Pabota | pa3zpemieHust mpoOIeMHbIX YeTHbIH
N IIIxana oueHUBaHUS
Ha CUTYalUH onpoc, CTHO TO
yueOH |YMeThb OCyIIECTBIATh TECT, z)ln oca
BIX KPUTUYECKUH aHAIN3 TPOOJIIEMHBIX | KOHTPOJIb p
o IIIxana oreHNBaHUA
[IponBu- |3aHATH |CUTyallMid HA OCHOBE CUCTEMHOIO | Has COHTDONLHO
HYTBIN X MOJIX0/a, BBIpabaThIBaTh CTPATEruio | paboTa, a601;1>1
2. CaM |geHrcTBHUH CaMOCTOs %h(ana O —
octosi- |Baaners MeTogaMu KPUTHYECKOTO | TEIbHAsS CAMOCTOSTEILHOI
TelbHA |aHaNu3a MPOOIEMHBIX CUTYallMii Ha | paboTa, AGOTEL
S OCHOBE CUCTEMHOIO MOAXO0/A, pedepar p
IIIxama oneHuBaHus
pabota |ciocobamu pa3pabOTKU CTpaTeruu
., . pedepara
JeHCTBUM
1 3HATH OCHOBHEIE 3aKOHEI VYerueii | IIIxana oneHUBaHUSA
) MaTe€MaTHUY€CKON CTaTUCTUKHU ompoc, |Tecra
Pabora ’ ’
Ha TEOPETHUYECKUE OCHOBBI TECT, [[Ixana oueHnBaHUs
MK-1 [Toporos e MeJarorn4ecKor JesiTENbHOCTH; KOHTpPOJI | YCTHOTO
BI Ix Ymetb GpopMupoBarh bHas ompoca
sasry | PABHBAIOIIYIO o0pazoBareIbHyI0 pabora, |lllxama oreHnBaHMs
ax cpeny AJis JOCTUKEHUS CaMOCTO | KOHTPOJIbHOU
JTUYHOCTHBIX, IPEIMETHBIX U SATebHA | paboThI




2. CaMm |MeTanpeaMETHBIX pe3yabTaToB b [IIxana oneHUBaHUs
OCTOsI- | OOyYEHHS Cpe/ICTBAMHU paboTa, |CcaMOCTOSTEIBHOU
TEJIbHA | IPENOAAaBaEMbIX YU€OHBIX pedepar |paboTbl
s MPEIMETOB. Ixama oneHUBaHuA
pabota pedepara
3HATHh OCHOBHBIE 3aKOHBI
MaTeMaTHU4eCKOM CTaTUCTHUKH,
TEOPETUUYECKUE OCHOBBI
MeJaroruueckon AesiTeIbHOCTH;
Ixama oneHUBaHUA
1. Ymerb GOpMUPOBATH N
Pabora | pazBuBaroniyro oOpa3zoBareiabH YCTHBIH | TeCTa
p YIo 00p yio omnpoc, |llIkana olieHnBaHuA
Ha cpeny JUisl JOCTHKEHUS
TECT, YCTHO TO
y4eOH |JTUYHOCTHBIX, IPEIMETHBIX U
KOHTPOJI | orpoca
BIX MeTanpeAMETHBIX PE3YIbTaTOB
bHAas [ITxana oueHUBaHUS
[IponBun |3ansaTu |00yueHUs CpeACTBAMU .
N paboTa, |KOHTPOIBHOM
y-ThIi X MIPEToIaBaeMbIX yUEOHBIX
€aMoCTO | paboThI
2.CaMo | IpeIMETOB;
stenbHa | [llkana onennBanus
cTosi- | Baagers HaBbIKaMU (OPMUPOBAHUS .
. . s CaMOCTOSITEJIbHOU
TeJbHA | pa3BUBAIOIIEH 00pa30BaTEIbLHOMN
pabora, |paboThI
s CpeIbl ISl TOCTHKEHUS
pedepar |lllkana onieHUBaHUS
pabota |JIMYHOCTHBIX, IPEAMETHBIX U edbepara
MeTanpeAMETHBIX PE3yIbTaTOB peoep
00yuyeHus cpeAcTBaMU
MIPETOIaBaeMbIX y4EOHBIX
MIPEIMETOB.

IIIxana oneHNBaHNA TECTAa

ITokazarenb banner
Brimonneno no 40% 3aganmii
Bremomnneno 41-60% 3aganuit
Brimonneno 61-80% 3amanmnii
Brimmonmaeno 0ostee 81% 3amanuii
IIIkaJyia oneHUBaHUsI YCTHOIO OIPOca
Kpurepuii onieHUBaHUS bannsl

000011IeHNS U BBIBOJIBI

MaTepHan H3JI0KCH MMOCJICA0BATCIIbHO U I'PaMOTHO, CACTIAHbI H€06X0)II/IMBI€

CaMUM CTYIACHTOM.

MaTCpI/IaJ'I H3JI0KCH MMOCJICA0BATCIIbHO U I'PaMOTHO, CACTIAHbI H€06X0211/IMBI€
O606H_ICHI/I}I 1 BBIBOABI, HO JOMYIICHBI HCCYIICCTBCHHBIC HCTOYHOCTH, UCIIPABJIICHHBIC

Marepuan U3J10KeH HEeTOJIHO, HO TIOKa3aHo o0lee MOHUMaHKe BOIIpoca U
MIPOJACMOHCTPHUPOBAHBI YMEHUS, IOCTATOYHBIC /TS TATBHEHINIETO YCBOCHHS MaTeprala,
WJIM UMEJTUCH 3aTPYIHEHUs, WK JAOMYIIEHBI OIUOKH B ONPEICIICHUH TIOHATHH,
WCIIOJTb30BaHUH TEPMHUHOJIOTHH, UCIIPABIICHHBIC TTOCIIE 3aMEYaHNN TTPETIoIaBaTelis, pu
ATOM CTYICHT JieIaeT HeoOXOAuMbIe 00OOIIICHHS U BHIBOIBI

He packpbITo 0CHOBHOE cofiepxaHue ydeOHOro Marepuana, CTyAeHT IEMOHCTPUPYET
HEe3HaHHWe WK HeIOHMMaHue OoJIbIlei Uil Hanbosee BaXKHOM 4acTH yu4eOHOTo




Marepuaa, JOMyCKaeT OMMUOKU B ONPEAeICHUH MOHATUH, IPH UCIIOIb30BaHUU
TEPMHUHOJIOTHH, KOTOPBIE UM HE MCIIPABIISIFOTCS MOCIIE HECKOJIBKUX 3aMEYaHHUN
IIPETIOAABATENS

IIkana oueHMBaHMSI KOHTPOJbLHOM Pad0THI M CAMOCTOSATEILHON PadoThI

IToxazarenb bamner
Brimonneno go 40% 3ananmii
Bremomneno 41-60% 3aganwnit
Brimonneno 61-80% 3amanumii
Brinonneno 6onee 81% 3amanmuii
IIkana ouennBanus pedepara.
Kputepuit onenuBanust bamnbt

CaMocTogTeIbHas pa60Ta BBITTIOJIHCHA ITOJIHOCTBIO, TEMA PACKPbLITA, BBIBOABI
COOTBCTCTBYHOT HCCJICJOBAHUIO, BBIIIOJIHEHA B CPOK

CaMocTogTeIbHas pa60Ta BBITTIOJIHCHA ITOJIHOCTBIO, TEMA PACKPbITA, BEIBOABI
HYaCTU4YHO HC O60CHOB8.H]':>I, BBIIIOJIHCHA B CPOK

CaMocTogTeIbHas pa60Ta BBITIOJIHCHA, TEMA PACKPBITA YaCTUYHO, BEIBOABI OTHACTHU
HE COOTBCTCTBYIOT TCMEC, BLIIIOJIHEHA B CPOK

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

CamocrosTenbHas pa60Ta B IICJIOM BBLIIIOJIHCHA, TEMA HCPACKPLITA, CCTh I‘p}I6]i>Ie
OIIMOKHU B U3JIOKCHUH Marepualia, BBIBOAbI HC COOTBCTCTBYIOT TCME

CamMocTosTenbHas pa60Ta HC BBIIIOJIHCHA

5.3. TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIe MATEPHAJIbI, HeOOXOAMMBbIE 1JIsl OLEHKH
3HAHMI, YMeHHUil, HABLIKOB M (WJIM) ONbBITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3Tamnbl
(hopMupoBaHMs KOMIIETEHLIMII B IIpoliecce 0CBOEHUs 00pa30BaTe/IbHOI IPOrpaMMbl

IIpumepHbie TeMbl pedepaToB:

arebpa JIx. Byns um e€ mpumeHeHue B Teopuu W mpakTtuke MHGopMaruku. VccnemnoBanue
OyneBoil anredppl, €€ OCHOBHBIX OMNEpaldid M POAM B IUPPOBOM IIIEKTPOHHUKE U
IIPOrpaMMHUPOBAaHHUN.

oMOMHaTOpUKa W €€ MPUIIOKEHUs. AHAIM3 METOMOB IMOACYETA, TEPECTAHOBOK, COUYECTAHUMH,
pasmenieHuid. Paccmorpenune mnpuHumna Jlupuxie, npou3BoAmMX (QYHKIMH M UX
WCIIOJIb30BaHMS B KpUNITOrpapuu, TEOpUN KOAUPOBaHUS U OMOMH(OpPMAaTHKE.

eopust rpadoB u e€ npuinokeHus. Mi3yueHre oCHOBHBIX MOHATHI Teopuu rpadoB (BUAbI IpadoB,
CMEXKHOCTb, HHIMJEHTHOCTb, MAaTPHUIl CMEXKHOCTH W HHIMJEHTHOCTH), a TaKXe HUX
IPUMEHEHHS B MOJECIMPOBAHMM COLMAJIBHBIX CETEH, MaplIpyTH3alud, ONTUMH3ALUU
TPAHCIOPTHBIX CUCTEM. MOXKHO paccMOTpPETh KOHKPETHBIE ANTOPUTMBI, HalpHUMEp, MOMCK
KpaT4almx myTei, 3a1a4y 0 KOMMUBOSDKEPE, pacKkpacky rpados.

E€KYPPEHTHBIE COOTHOIIEHHMs. lccimenoBaHue JIMHEMHBIX PEKYPPEHTHBIX YPAaBHEHHM C
MOCTOSSHHBIMU KO3()(DUIIMEHTaMHU, METOJ0B MX DPELICHHS, a TaKKe NPWIOKEHUH K YHciIam
®uboHAYYH U APYTUM HOCIET0BATEIBLHOCTSIM.

JeMEHTHl TeopuHu KoaupoBaHUs. O030p JBOMYHOIO KOAUPOBAHHUS, OJOYHBIX KOJOB, KOJIOB,



UCIIPABISIONUX OMMOKK (HampuMmep, KOJOoB XA3MMHUHTA), MATPUYHBIX M TPYIIOBBIX KOJOB,
METOJIOB JACTIH(PPOBKH.

HCKPETHBIE BEPOSTHOCTHBIE MOJACTH. AHAIN3 IUCKPETHBIX pacIpelesieHUl BEPOSTHOCTEMH,
neneii MapkoBa, Teopur MaccoBOTO OOCTYXMBaHUS U UX MPUMEHEHHS AJII MOJEITHPOBAHUS
CIIyYalHBIX SIBJICHUM.

yieBa anre0pa u Jjoruueckue cxemol. PaccMoTpenue OyneBoit anredpbl Kak OCHOBBI HU(POBOI
SNEKTPOHUKH W KOMIBIOTEPHOW JIOTHKH, aHAJU3 JJIEMEHTAPHBIX JIOTUYECKHX CXEeM U
MPOEKTUPOBAHUA U(DPOBBIX YCTPOICTB.

UCKPETHBIC CTPYKTYPHI JaHHBIX. V3ydueHue CrucKoB, CTEKOB, OUepe/ieH, IePEBbEB U UX POJIU B
uH(popMaTuKe. AHAIN3 AITOPUTMOB COPTUPOBKH U MTOKCKA.

CTOPUYECKHI 0030p pa3BUTHs KOMOWHATOPUKH WM TEOPUU TpadoB. DBOIIONHS KITHOYCBBIX
MOHSITHUI U TEOpPEM, BKJIAJ] BBIJAIOUINXCS MAaTEMaTHKOB.

puioxenus: Teopun rpados. MccnenoBaHne KOHKPETHBIX NMPUMEHEHUH Teopuu TpadoB B
pa3IMYHBIX 00JIaCTSIX, HAIPUMED, B XUMHUHU (MOJIEKYSIpHbIE Tpadbl), COIMOIOTUY (COLUAIbHBIC
CETH), JIOTUCTUKE (ONTUMHU3ALNS MapLIPYTOB).

pousBoAsAmMe (QYHKUMM W HUX HUCHOJIb30BaHHE B KoMOMHaropuke. Metoabl paboThl €
MPOU3BOAIINME (PYHKIMSMU U UX IPIMEHEHHE IS PEHICHNs KOMOMHATOPHBIX 3a/1ad.

ucna OuboHaY4YM U UX CBOMCTBA. T€OPETUKO-YUCIIOBBIE XapaKTepUCTUKHU yncen OuboHayuu,
UX CBSI3b C TEOMETPUEH U ONITUMU3ALUEH.

aroputMsel Ha rpadax. O030p U cpaBHEHHE PA3IMYHBIX aTOPUTMOB Ha Tpadax (MOUCK ITUKIOB,
SUJIEPOBBIX U TAMUJIBTOHOBBIX IyTEH, packpacka rpad)oB U T. 1.).

IIpuMepHBIi CIUCOK BONPOCOB K IK3aMEHY:
CHOBHBIE OIIE€PALIUU TEOPUU MHOXKECTB U UX CBOWCTBA.
HUBEPCAJIbHOE MHOXKECTBO U JIONIOJTHEHUE MHOKECTBA.
paduueckue WUTIOCTPALUU B TEOPUN MHOKECTB.
€KapTOBO [IPOU3BE/IEHNE MHOXKECTB U €0 CBOMCTBA.
MHApHOE OTHOLIEHHE U €r0 CBOMCTBA.
THOILIEHUE YKBUBAJICHTHOCTH, [IPUMEPBI.
a30MeHre MHOXKECTBA U OTHOLIEHHE YKBUBAJIEHTHOCTH HA HEM.
aKTOP-MHOXECTBO, IPUMEPBI.
THOILIEHUE TIOPSAAKA, IPUMEPHI.
TOOpa)keHus1, BUABI 0TOOpaKeHUH, IPUMEPBI.
OMITIO3MIIMS 0OTOOPaKEHUH, CBOMCTBA KOMITO3UIUH.
OJICTaHOBKH. Pa3no)xeHne noACcTaHOBOK B IPOU3BECHIE HE3aBUCUMBIX ITUKIIOB.
BICKAa3bIBAHUS, OCHOBHBIE JIOTUUECKHE OTIEpaLUH.
CHOBHBIE CXEMBI JJOTMUECKH NMPABUIbHBIX PACCYXKIEHUH.
aredpa JIOTHKH, JIOTHYECKUE (PYHKIUH.
yneBa anredpa, MpuMepHI.
1ocoObl npecTaBaeHust OyaeBbIX (QyHKIMHA (TaOIUIBI HCTUHHOCTH, GOPMYJIBI, TUArPAMMBI).
W3bIOHKTHUBHASI HOpManbHas opma (JIHD) u konbroHkTHBHAsA HOpMasibHas popma (KHD).
osepiierHast JJTH® (CAH®) u coepmiennas KH® (CKHD).
OYeTaHMsl, pa3MeIIeHUs, IEPECTaHOBKU
uHoM HproToHa M monuHOMUanbHas popMyra
nHOMHAIbHBIE KOdhduneHTsl. buroMuansHas Teopema. Tpeyronpauk [Tackans.
OpMyJia BKJIIFOUEHUH U UCKITIOUEHUN
aJlayM O pacIpeeIeHUsIX
pUPMETHYECKHI TPEYrOIbHUK
€KypPEHTHbIE COOTHOIICHHUS
CHOBHBI€ IIPaBUJIa KOMOMHATOPUKHU: TIPABUIIO CIIOKEHHUS, IPABUIIO YMHOKEHHSI, TPUHIIHIT
Hupuxie, hopMyna BKIIOYEHUIN U UCKITIOYEHUH.
uHoM HproTOoHA M monuHOMHaNbHas popMyra



OpMyJia BKJIIFOUEHUHN U UCKITIOYEHUN

npenenenue rpada. Buas rpados. Bepmmnsl u pedpa

1ocoObI MpeacTaBIeHus rpadoB

TeTeHb BepIuHbI. TeopeMa Ditsiepa 0 cymme cTeneHel BepiuH rpada.
PUCHTHPOBAHHBIC K HEOPUECHTUPOBAHHBIC TPadbI.

oJiHbIe Ipadbl, IBYNOJbHBIE IPadbl, MIIOCKKE U MIIAHAPHBIE TPadBbl.

IIpumepHBIe BONPOCHI JIs1 YCTHOIO OIIPOCa.
TO Takoe MHO)kecTBO? [IpuBeanTe mpuMepsl KOHEUHBIX U OECKOHEYHBIX MHOXKECTB.
aKUMHU crioco0aMy MOXHO 331aTh MHOecTBO? IIpuBenuTe 1o oqHOMyY puMepy Uis
Ka)k7I0To crocooa.
TO O3HaudaeT 3anuch 4AEB? YUem ornnuaercs C ot &7
alTe OIpENENICHHE ITyCTOr0 MHOXKECTBA. SIBISETCS JIM IIyCTOE MHOKECTBO MOAMHOKECTBO
M JIF000T0 MHOXKECTBA?
€pEYMCINTE OCHOBHBIE OIIEPALIUU HaJlI MHOKECTBAMU U IalTE X ONPEACICHUS.
TO TaKOe YHUBepcaibHOe MHOKeCTBO? Kak 0003HauaeTcst JOMOJTHEHHEe MHOKeCTBa?
bopmynupyiTe 3aKoHbI e MopraHa 111 MHOXKECTB.
TO TaKO€ MOIIHOCTh MHOXkecTBa? Kak HaliTM MOIIHOCTh 00BbEIMHEHUS IBYX MHOKECTB?
T
8o0OpasuTe ¢ MOMOIIBI0 quarpamm Jitnepa-Benna onepauuto (AUB)\(ANB).
TO Ha3bIBaeTCsl OMHAPHBIM OTHOLIEHHEM Ha MHOxecTBe? IIpuBenure npumep.
EPEUHCIINTE CBOMCTBA OMHAPHBIX OTHOIIEHHHN. [IpuBenTe npuMep OTHOIICHUS, 0013 1at0
HIETO CBOMCTBaMU pe(IeKCHBHOCTU U TPAH3UTUBHOCTH.
KO TaKO€ OTHOLIEHHE dKBUBaJIeHTHOCTH? [IpuBeanTe npuMep 1 ONUIINTE KIAcChl SKBHBA
QCHTHOCTH.
€0 TaKO€ OTHOLIEHHE nopsika? YeM yacTUYHBINA MOPAJOK OTJIMYAETCS OT JIMHEHHOTr0?
aiite onpenenenue otoopaxxenus. Kakue Buabl 0ToOpaskeHHil BbI 3HaeTe?
DO TaKO€ UHBEKLINS, CIOpbeKus, Ouekuusa? [IpuBenure npruMepsl Kaxa0ro BUAA.
€0 TaKOe KOMIO3UIHs 0ToOpaskeHni? COXpaHsIOTCs JIU CBOIICTBa MHBEKTUBHOCTH/CIOPBE
KTUBHOCTH MPU KOMITO3UIIUU?
@0 Takoe obparHoe oToOpakeHne? Korna oHo cymectByeT?
popMynupyiiTe paBuiIa CyMMbl U IPOU3BeAeHMs B komOuHatopuke. [IpuBeaure npumep
Bl UX IPUMEHEHUS.
00 Takoe rnepectaHoBKU? Kak BBIYMCIUTH KOJTUYECTBO NEPECTAHOBOK AIEMEHTOB?
8M OTJIMYAIOTCS pa3MelleHus oT couetanuil? Hanummure Gopmyisl 11 pa3MelieHnit 1 co
@eTaHui 0e3 MOBTOPEHUH.
aK BBIYHCIIUTH YNCIIO COYETAaHUN ¢ MOBTOpeHusAMu? [IpuBennuTe npakTuyecKuii IpuMep T
HKOU 3a]1a4u.
PO Takoe bMHOMHUasIbHbIe kK03 dumenTsI? I'ne oHn BeTpeuaroTcs?
GopMynHpyiiTe MPUHIINUI BKIIOYEHUSA-UCKIIOueHUs. /{1t uero on ucnomnb3yercs?
HO Takoe npousBoasanire GyHkunn? Kak oHu NpUMeHs0TCss B KOMOMHATOpUKe?
$0 TaKO€ peKyppeHTHbIE cooTHOIIeHUs? [IpuBennTe npuMep JTMHEHHOTO PEKYPPEHTHOTO
BpaBHEHHUS.
©0 Takoe BbIcKa3biBaHUE? [IpuBeauTe NpuMepbl HCTUHHBIX U JIOXKHBIX BBICKa3bIBAaHHM.
@peUrCINTE OCHOBHBIE JIOTHUYECKHE onepannu. Kak cTposTcst Tabmuisl HCTUHHOCTH?
eo takoe [JH® u KH®? Yem ormnmuarorcs copepiennsie popmbl (CJHD, CKH®D)?
ak noctpoutsh C/IH® no Tabnuiie HCTUHHOCTHU?
uHoM HeloToHa, momuHOMUanbHas popmyna.
€O TaKOe 3aMKHYTHIN Kiacc OyneBbIx ¢pyHKuui? [IpuBequTe mpuMepsl 3aMKHYTHIX KJIACCO
B.
WD O3HA4aeT MPUHIIMII ABOHCTBEHHOCTHU B OyneBoii anredpe?
HO Ha3bIBaeTCs TpeyronbHUKoM Ilackansa?
0

X
€
C
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OpMyJia BKJIIFOUEHUHN U UCKITIOYEHUN

aiite onpenenenue rpada. Yem oTInyaroTCss OpUEHTUPOBAHHBIE 1 HEOPUEHTUPOBAHHBIE T
pads1?

TO Takoe crerneHb BepinHbl? CHopMynupynTe JIeMMY O PYKOIIOXKATHSIX.

orna rpad Ha3bBaeTcs CBsI3HBIM? UTO Takoe KOMIIOHEHTA CBSI3HOCTH?

TO Takoe 3uepoB rpad? ChopmynupyiTe KpUTEPUI FHIEPOBOCTH.

TO Takoe raMmIbTOHOB Tpad? [IpuBenuTe TOCTATOUHBIC YCIOBUS TAMUILTOHOBOCTH.
aiite onpeneneHue nepea. KakoBbl CBOKCTBA AEpPEBbEB?

TO Takoe 0CTOBHOE JiepeBo? Kak mocTpouTh MUHMMaJIbHOE OCTOBHOE JEPEBO?

IIpumep TecTa. DaeMeHTHI TEOPHMU MHOKECTB H MATeMaTHYeCKOI JTIOTHKH.
aKo€ U3 CIENYIOIINX MHOXECTB SIBJISIETCS MyCThIM?
a) {0}
0) {xIxENx<1}
B) {0}
r) {x|lx — mpocToe uucio, x <2}
Ka)KHUTE BEPHOE COOTHOIIICHHE NIt MHOXKeCcTB A={1,2,3} B={2,3,4,5}
a) ACB
0) BcA
B) ANB={2,3}
r) AUB={1,4,5}
aruTe oObenuHEeHNEe 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 MHOXeCTBa P={x|x — OyKBa B ClI0BE «MaTeMaTHuKa }paBHa:
a)6
0) 8
B) 10
r) 12
a3HOCTh MHOXeCTB A\ B-3T0:
a) MHOXKECTBO BCEX JIEMEHTOB , KOTOPBIE TaK)Ke MPUHAIJIeKAT
0) MHOXKECTBO BCEX AJIEMEHTOB , KOTOPBIE HE IPUHA/JIeKaT
B) MHOYKECTBO BCEX JIEMEHTOB , KOTOPbIC HE TIPUHA IEKAT
I') MHOXKECTBO BCEX IEMEHTOB, IPUHAICKALINX HIIU , HO HE 000MM OJTHOBPEMEHHO
aKoe BBICKA3bIBAHUE SIBIISICTCS JIOKHBIM?
a)«2+2=4y»
0) «MockBa — cronuna Poccum»
B) «Bce mpocTrie uncia HeYETHRIE)
r) «KBampar — 3TO MPSIMOYTOIEHUK
JIs1 KAKOTO UMEHH JIOXKHO BbIcka3biBaHMe «IlepBas Oyksa rnacHas MJIU yerBéprast OykBa c
oryacHasi»?
a) AHHa
0) Enena
B) IBaH
r) Oner
a0iM11a ICTUHHOCTH COOTBETCTBYET KaKOH JIOTHUECKON orepanuu?

A B F




a) KOHBIOHKIHUSA (A)

0) nu3broHKIus (V)

B) UMILTUKALIUS (—)

r

JKO€ BBIPAKEHUE COOTBETCTBYET TAOIUIE UICTUHHOCTH?

A B F

5 A—B

) ANB

8) AVB

]C“) —AVB

AKOBO HanOOIIBIICE IIEIOC YUCIIO X, IPU KOTOPOM MCTHHHO BBICKA3bIBAHHC (50<x?)—(50>
D7

0)6

B)S
r) 4

KOJIbKO pa3IMUHBIX peieHuil umeer ypasHenue(4VB)A(CVD)=1 , rne A4,B,C,D
a)?2
0) 4
B) 8
9

OpMYJTa Ha3bIBAETCS TABTOJIOTHEH, €CITH OHA!

a) npuHuUMaet 3HadeHue () mpu Bcex HabOpax MepeMeHHBIX

0) mpuHMMaeT 3HadeHue | mpu Bcex Habopax MepeMeHHBIX

B) npuHuMaeT 3HaueHus O u 1 B 3aBUCUMOCTH OT HabOpa MepeMEHHbIX
T') COEPKUT TOIBKO KOHBIOHKITHH

anbpl MHOXKecTBa X={1,2,3,4}uY={3.,4,5,6} .Haiinute (XUY)\(XNY):
a) {1,2,5,6}

0) {3.4}

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

r) 0

Il KaKUX 3HAUCHUH X UCTUHHO BbICKa3biBaHme:(XE[1;5])—(x€[3;7]) ?
a) TobKo X€E[3;5]

0) Tosbko X€E[1;3)



B) Jutsl Bcex X€[1;7]

T) 17151 Bcex X, KpoMe x€(5;7)

YCThb A - MHOKECTBO CTYJCHTOB, U3y4alOIIUX aHIJIMMUCKHUM S3bIK, B —

MHOXXECTBO CTYJAEHTOB, U3y4YaIOIIMX HEMELKHI s3bIK. UTO 03HAaUaeT MHOXKeCTBO AN—B ?
a) CTYJIEHTBI, H3yJaromue 00a sA3bIKa

0) CTYyIEHTBI, U3YyYalOl1e TOJbKO AHTIIMUCKUHN S3BIK

B) CTYJCHTBI, HE U3YYaIOIINE HU OJMH U3 SI3bIKOB

T') CTYICHTHI, U3YYaIOIINE XOTS OBbI OJTUH SI3BIK

OTBeThI
—0
2—B
3—B
4 — a (OykBHIL: M, a, T, €, U, K)
5—B

6 — B (4KCII0 2 — TPOCTOC U YETHOE)

7 — B (nepBas OykBa cornacHas Y, yerBéprast OykBa riiacHast A)
8§—0

9—r

10 — B (: J0XXHO, 3HAUUT UMIUIMKALUS UCTUHHA; : JIOKHO; : JIOXKHO)
11 — r (kaxnas ckoOka gaét 3 BapuaHTa HICTUHHOCTH, UTOTO )

12—0
13—a
14 —B
15—06

IIpumep KOHTPOIBLHOM padoThl. OCHOBBI TEOPHU MHOMKECTB.
alTe ornpeeeHus:
HOXKECTBO;
YCTO€ MHOXECTBO;
OJIMHOXECTBO;
HUBEPCAIBbHOE MHOXKECTBO.
azlaiiTe MHOXKECTBA Pa3HBIMU CIIOCOOAMU:
€pEeUnCIIUTE JIEMEHTHI MHOKECTBA A — HATypaJbHbIX JienuTenei uncna 18;
ajaiiTe MHOXECTBO B -kBazipaToB HaTypaabHBIX 4nceld, MeHbIINX S50,
C ITIOMOIIIBIO XapAKTEPUCTUYECKOIO CBOMCTBA.
BITIOJIHUTE ONEPAIMU HAJlT MHOXKECTBAMU:
Hansl mHOXKecTBa: X={1,2,3,4,5} Y={3,4,5,6,7} Z={2,4,6}
Haiigure:
uY;
NZ;
\Z;
NY)UZ.
ELINTE 33Ja4y C MOMOIIbIO JUarpaMMbl Dilsiepa-BeHHa:
B rpynme n3 30 cTyneHToB 18 n3y4aroT aHITIMHACKHAN S3bIK, 15 —
HEMEIKUH, a 7 u3y4aroT 00a si3bika. CKOIBKO CTYJICHTOB HE U3y4YaloT HU aHITIMICKUHN, HA
HEMELKHI?
OKa)KHUTE TOXKJIECTBO C MOMOIIBI0 quarpamm Jitnepa-Benna: AN(BUC)=(ANB)U(ANC)
a
HaiiinTe KOJIMYEeCTBO BCEX €ro MOAMHOKECTB U MEPEUNCIUTE X
QTaHOBHUTE, HAXOJATCS JIM B OTHOIIIEHUH JIOTUYECKOTO CJIeIOBAHUS NTpeuioxkeHust A u B,
gcn: a) A — «Hucno x — getHoe», B — «uuncio x kparHo 7»; 6) A — «B
T
e

o



yeTbipexyroiabHuke ABCD nuaronanu pasHbl», B — «Hetslpexyronsauk ABCD —
MPSIMOYTOIBHUKY.

rpymre 9 yenoBek — 5 neBymiek u 4 oHomreld. HyxHo chopMupoBats KomaHay U3 4-eX
YeJIOBEK TakK, YTOObI B ee cocTaBe ObUIO He MeHee 3-X eByiieK. CKONbKO CyIleCTBYET
Pa3JIMYHBIX BAPUAHTOB (POPMUPOBAHHS KOMAH/IbI?

3 100 yemoBek aHTIMICKUHN A3BIK U3y4daroT 30, Hemenkuid — 42, hpaHIry3ckuii — 28,
aHruickuil 1 Hemeukuid 10, aHTTMACKUI U QpaHIly3CKHii — 5, HEMEKUi 1
dpaniysckuii — 8. Bee Tpu A3bIKa M3ydaroT TpU cTyneHTa. CKOJIBKO CTYIEHTOB H3y4aeT
TOJIBKO OJIUH 513bIK? CKOJIBKO CTY/IEHTOB HE M3Y4aeT HU OJHOIO sI3bIKa?

KoutpoabHas padora. Komounaropuka.

1. Cxonbkumu crioco0aMu MOKHO PacCTaBUTh HA MOJKE 12 KHUT TakK, YTOOBI TPU KHUTU OJHOTO
aBTOpa CTOSUIU psoM?

2. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YUCEII, COCTABICHHBIX U3 YETHBIX IIUGP?

3. Haiinurte HaTypajabHBIE YKCIIA, YIOBIETBOPAIOIINE YCIOBUIM

Ch™2+2n=9, 3C%: —2A% =n

4. Haiinute HaTypaibHble uKcia, yrosiaersopsiomue yenoBusaM Con™ !/ Cop ™ = 16/59

5. Haiinure xospdurment npu x° y 4 B paznosxenun (2x + 3y)!'°

6. Kaxnp1it u3 54 unenos Kiyba Jlrobureneit OBuapok BiiaJieeT HEMELIKMMHU, KaBKa3CKUMHU WU
a3uarcKuMu oBuapkaMu. 20 BIaJCIOT HEMELKUMHU, 23 —KaBKAa3CKUMU U 23 a3uarckumu, 4
UMEIOT HEMEIIKUX U a3UaTCKUX OBYAPOK, 5 — HEMEIKHX U KaBKa3CKUX, 6 — a3MaTCKUX U
KaBKa3CKUX. Y CKOJBKUX YICHOB KIy0a ecTh co0aku Bcex Tpex mopof? CKOIbKO 4JIeHOB Kiry0a
HMMEIOT TOJIBKO OJTHY MOPOy cobak?

IIpumep camocTosTEILHOI PadoOTHI.

1. U3 mudp 1, 2, 3, 4, 5 cocTaBlieHbI pa3IMYHbIC MATH3HAYHBIC YHCIIA, HE COICpPIKAIINE
oHAKOBBIX IU(DP. CKOIBKO CPEN 3TUX YUCEN TaKHX, KOTOPBIS: a) HaunHatoTcs 1udpoii 3?7 0)
HauYMHAIOTCA ¢ yncna 547

2. CKOBKUMH CIIOCOOaMU MOKHO BBIOpPATh YETHIPEX YEJIOBEK Ha YETHIPE Pa3IUUHbIEC JODKHOCTH
n3 9 xangumaTtoB?

3. "3 20 paGouux HaJ0 BBLAECTUTH IIECTh YEJIOBEK JJIs pa0OTHI Ha OIPEEIIEHHOM Y4acTKe.
CKOJIBKUMH CITOCOOAMU 3TO MOKHO C/I€IaTh?

4. B maxmatHOM TypHUpE chirpano 210 napTuii, mpuyeM KakJIbli y4aCTHUK ChIrpall ¢ KaXJIbIM
U3 OCTAJIBHBIX YYaCTHUKOB 10 OAHOMU napTuu. CKOIBKO YEJIOBEK Y4acTBOBAJIO B TypHUpPE?

5. Cxonbkumu criocodamu u3 12 pa3nuyHbIX KOH(GET MOXKHO COCTaBUTh Habop, eciiu B Habope
YeTHOE KOJIMYECTBO KOH(peET?

6. Mpimka J»eppu criacaercs ot kota ToMa u O€XKUT € TOPHI K MOJIIO, a 3aT€M YJIETaeT ¢ MOJsl.
CKOJIBKUMHU CITOCOOAMHU OHA MOXKET YHTH OT IIOTOHH, €CJIU C TOPBI BeAYT 7 TPOIHUHOK, a C MO
OHA MOJKET JIETETh CaMOJIETOM, BEPTOJIETOM MJIM PaKeTON?

7. Imeetcs 5 BuoB Omozel, 4 Bua 4allek U 7 BUJOB JI€CEPTHHIX TapenoK. CKOIbKO YaiHbIX
Ha0OpPOB MOXKHO COCTaBUTb, €CIIM B KAK/IbII HAOOP BXOAAT ONIO/IIE, YalllKa, TeCepTHas Tapeyka?
8. [Ipennpusrue nogano B O0po MO TPYILOYCTPOUCTBY 3asIBKY Ha TPU BaKaHCUU — ciecaps,
KaMEeHIIMKa U MII0THUKA. CKOJIBKO CYHIECTBYET CIOCOO0B pean30BaTh 3asBKY MPEANPUATHS,
eciu B OI0pO 3aperucTpupoBano 25 ciecapeid, 20 kKaMEHIIUKOB U 15 MIOTHUKOB?

9. MoneTky OpocatoT aecsaTh pa3. CKOIbKO pa3InIHBIX MOCIEI0BATEIHFHOCTEH 3 OPJIOB M pelIeK
MOJKET IPU 3TOM IOJIYUYUTHCA?

10. Hanumure pasnoxenue crenenu 6unoma: a) (x + 1) 7; 6) (x —2) ° ; B) (3x + 2y)%;

1

12. Pemmte ypaBHeHus: a) A’ =18 A% 1; 6) A% 1-Cx'=79

ftni=fin-10+fin-2) =3

T4 Pernts pexyppenthbie cooTHOmEHNS: 1) ni1—an =0, a1 = 1; 2) ans1=4-an+ 6, a9 = —5.
Han=an+tn+1l,a0=1 4)an=5 an+4n*+6n-7,a0=3

@ BN R



16. HaliTu anre6pandeckyro cyMMy KO3 GUIIMEHTOB MHOTOWIEHA OTHOCHTEIBHO X,
TIOJTy4aeMoro B pasnoxkenun 6usoma (3x-4)!7

PacKphITh CKOOKHM U TIPUBECTH MOI0OHBIE WICHBI B BRIPAKEHNH (X1Y)°.

18. Berunciuts (0,97)*

19. PackpbITh CKOOKM M HPUBECTH MOA0OHBIE YIEHBI B BRIpAKeHUH (x+y+2)*, ncnonb3ys
MOJIMHOMHUAIBHYIO (hopMyITy.

5.4. MeToauueckue MaTepuaJibl, onpee/siioume Npoueaypbl OLeHUBAHUS 3HAHMIA,
YMeHH i, HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH, XaPAKTEePU3YyOUIUX ITAlbI
(opMmupoBaHus KOMIIETEHUM I

HtoroBas olleHKa 3HAaHUW, YMEHMH, CHOCOOOB MAESITEIBHOCTH CTYJIEHTOB IO H3y4aeMoi
mucuuruinae cocrapisger 100 GammoB MakcuManbHOE KOJNIMYECTBO 0ajlioB, KOTOPOE MOXKHO
HaOpaTh 3a TeKyHmHi KOHTpoib — 70 OGamnoB. 3a OTBETHl Ha BOIPOCHl YCTHOTO OMpoca
oOyuaronuiics Moxet Habpare MakcuManbHO 10 6amioB. 3a BBHIOJIHEHUE TECTa OOyUYaIOIIHIACS
MOKEeT HaOpaTh MakcuManbHO 10 6ayIoB. 3a BBINOIHEHUS KOHTPOJIBHON paboThl 00ydaromunics
MOXKET Ha0Oparh MakcuMasibHO 20 OaurtoB. 3a BEINOMHEHHS pedepara OOydJarONIHACS MOXKET
HaOparh MakcumanbHO 10 OamioB. 3a BBIMONHEHUS CaMOCTOSTENBbHON paboThl OOydaromuiics
MOKeT Habparh MakcuMalibHO 20 6amtoB. MakcuMaiibHasi CymMMa OaJIJIOB, KOTOPBIE O0YJarOIIUNACS
MOKET HaOpaTh MpHU cJaye 3a4eTa ¢ OIleHKOM, cocTaiseT 30 6amos.

I[J'IH caadyu 3a4€Tta C OHGHKOI‘/'I HGO6XOI[I/IMO BBITIIOJIHUTHL BCC 3aaHUA TCKYIICIO KOHTPOJIA.
3HAYUMBIM MOMEHTOM SBJISICTCS I10Ka3aTellb HN3YyUYCHHA Marcpuraia JIGKIII/II71 1 BBIIIOJIHCHUC
3a,I[aHPII>i B YKa3aHHBIC CPOKH. Ha 3auer ¢ OI.IGHKOfI BbIHOCUTC Marcpuall, H3JIaracMbIil B JICKIIHUAX
u paCCManI/IBaeMI)II\/JI Ha INPAaKTUYCCKUX 3aHATHAX.

IIxana oueHNBaHNA YK3aMeHA

banel Kpurepuu onienuBanus

C pr6I)IMI/I OIIMOKAMM H3JIaract TeOpeTI/I‘IeCKI/Iﬁ Marepual, HC BJIIaACCT IMOHATUAMU U
TCpMHHOJ’IOFHGﬁ, HC OTBCYACT HAa BOIIPOCHI.

JIeMOHCTpHpYET YaCTUYHOE BOCIIPOU3BEACHUE N3yueHHOTO0. OOBACHSET OTACIbHBIC
MOJIO’KEHUS] YCBOSHHOM Teopuu. He oTBeyaeT Ha OONBIIMHCTBO BOIIPOCOB

N3naraer TeopeTnyeckuil Marepual, BiIaJeeT NOHATUIMHA U TEPMUHOJIOTHEN,
croco0eH K 00001EHUIO N3TI0KEHHONW TEOPHUH, BUJIUT CBA3b TEOPHH C TPAKTHKOM,
yMeeT IPUMEHUTH €€ B IPOCTEHUIINX CIIydasiX.

YeTko U JIOTUYHO M3JIaraeT TeOpeTUYEeCKUil MaTepuall, CBOOOIHO BiIaJieeT MOHATUAMHU
U TEPMUHOJIOTHEH, cr1oco0eH K 0000IEHHUIO U3I0KEHHON TEOpHH, XOPOIIO BUAUT
CBSI3b TEOPUU C MTPAKTUKON, yMeeT NpUMEHHTh ee. OTBeyaeT Ha OOJIBIINHCTBO
BOIIPOCOB

YeTko U JIOTUYHO M3JIaraeT TeOpeTUYEeCKUil MaTepuall, CBOOOIHO BiIaieeT MOHATUAMHU
U TepMUHOJIOTHEH, crtoco0eH K 00001IEHIIO U3JI0KEHHON TEOpHUH, XOPOILIO BUAUT
CBSI3b TEOPUU C MTPAKTUKON, yMEET IPUMEHHTSH €€.

OTBevaeT Ha BCce BOIIPOCHI, JEMOHCTPHPYSI OCO3HAHHOCTh YCBOCHHBIX TEOPETHUECKUX
3HaHUM, IPOSIBIISAS CIOCOOHOCTh K CAMOCTOSITENIbHBIM BBIBOJIAM M T.II.

HToroBasi mKaJja ONeHUBAHUS Pe3yJILTATOB OCBOECHHS THCIUTLIHHBI
HToroBas o1eHKa M0 AUCHUTUIHHE POPMUPYETCS U3 CYMMBI OAJJIOB MO Pe3yIbTaTaM TEeKYIIEeTo
KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTECTAIIMH U BBICTABIIICTCS B COOTBETCTBHH C ITPUBEICHHOMN HIKE
TaOJIMIIEH.




OreHKa M0 NATHOAJUILHONU CUCTEME O1eHKa 110 cTOOAIIBHON CUCTEME

OTJIMYHO

XOPOIIO

YAOBJICTBOPUTCIIBHO

HCYOOBJICTBOPUTCIILHO

6. YYHEBHO-METOJNYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIJIMHBI
6.1. OcHoBHas JUTEpaTypa
baepun, U. U. JluckpeTHas maremaruka. Y 4eOHUK U 3a1a9HUK : JJISI BY30B /
N. U. baBpun. — Mocksa : U3aarensctBo FOpaiit, 2023. — 193 ¢. — (Bricmiee
obpazoBanmne). — ISBN 978-5-534-07065-1. — Tekcr : yeKTpOHHBIH //
Oo6pazoBarenpHas iardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511261
JuckperHnas MmateMaTuka : yaeoHoe mocodue st By3oB / [[. C. Ananuues [u ap.] ; mox
Hay4yHoit pegakuueit A. H. Ceceknna. — Mocksa : U3narensctBo FOpaiit, 2022, —
108 c. — (Bwiciiee obpaszoBanue). — ISBN 978-5-534-08214-2. — Tekcr :
anekTpoHHbIi // O6pa3osarenbHas miargopma KOpaiit [caiit]. — URL:

amkoB C. b., ®ponos A. b. «/luckpeTHast Maremarruka» y4eOHUK U IPAKTUKYM IS
cpenHero npodeccruonaibHoro oobpazoanus. znanue: 4-e, nepepad. u goi. : Mockaa.
NznarensctBo: «tOpaitty. 2026. 530 c. Cepus: «IlIpodeccuonanbnoe oopazoBaHue).

esenes 1O. I1. «/luckperHast maremaruka» ¥YdeOHoe nocodue mis CI1O. U3nanue: 3-e,
c
pycanumckuii . M. «/luckpernas maremMaruka. Teopust U IPaKTUKyM» : yUEOHUK.
¢l
pBuKoB @. A. «JlucKkpeTHass MaTeMaTHKa Ui TPOrPaMMHUCTOBY Y 4eOHOoe mocodne
H
apoHeHko A. A., ®énoposa B. C. «JluckperHnas MmareMaTrka. 3a1a4 U YIpaKHEHUS C
pemenusaMuy. yae6Ho-MeToanueckoe mocooue. Mocksa. MznarensctBo: HUILL
alTHOPA-M». 2026. 105 c. ISBN: 978-5-16-015671-2
H
6.2. JlomostHUTEIbHAS JIUTEpPaTypa
1. OcumoBa B.A. OcHOBBI IUCKPETHOM MareMaTuku: yue0.nmocodue st By30B / B. A. Ocumnosa. -
M. : D@PYM-UHDPA-M, 2006. - 160c.- TexcT: HEmocpenCTBEHHBIMH.
[lesenes, 1O. [1. [luckpernas marematuka : yueoHoe noco6ue / 1O. I1. IlleBenes. — 4-e us.,
crep. —8 Cankr-IlerepOypr : Jlans, 2019. — 592 ¢. — ISBN 978-5-8114-4284-3. — Texkcr :
ANEKTP@HHBIH // JlaHb : 371eKTpoHHO-0MOMMoTeuHas cucrema. — URL:
ABTOPUE I10JIb30BATEIICH.
M
Anexce®s, B. b. /luckpernast maremaruka : yueonuk / B.b. AnekceeB. — Mocksa : UH®PA-M,
2023. —e 133 c. — (Bsicmiee obpazoBanue: bakanaspuar). — DOI 10.12737/1172256. - ISBN
978-5-1-016520-2. - TekcT : anexkTpoHHBbI. - URL:
noctynd nmo noamnucke.
al
Bopondiko, A. A. JluckpeTHas MaTreMaTHKa. 3aJja4u U YIPAKHEHUs C pEIIEHUSIMH : y4eOHO-
MeTtoauaeckoe nocodue / A.A. Boponenko, B.C. ®enopoBa.— Mocksa : UHDOPA-M, 2022. —
104 c. & (Bsicmee obpazoBanue: 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: 1Mo MOAMHCKE.
[Namko® C. b. JluckpeTrHast Matemaruka : yueOHHUK U npakTukym Juist By30B / C. b. I'amikos,
&
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A. b. ®ponoB. — 3-e u3n., uctp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. — 483 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 31eKTpOHHBII //
Oo6pazoBarenpHas iardopma 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. — Mockga : M3narensctBo FOpaiit, 2023. — 385 ¢. — (Beicmiee
oOpazoBanue). — ISBN 978-5-534-01180-7. — Tekcr : anekTpoHHbIH // OOpa3oBaresibHast
nardopma FOpait [caiiT]. — URL: https://urait.ru/bcode/511496 (nara oOparieHus:

6.3. Pecypcol HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEpHET

e www.school.edu.ru/ [lenTpanbHbiii 00pa3oBareabHbIi mopTan. CoaepKUT HOPMAaTHBHBIC

JTOKyMeHThl MUHUCTEpCTBA 00pa30BaHUs U HAYKH, CTAHIAPTHI, UH(HOPMAITUIO O MPOBEICHUU

9KCIIEPUMEHTOB.

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

o www.cdu.ru/ deaepanbHbie 00pa30BaTEIBHBIC TOPTANBI

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

(MIIHMO)

® http://school-collection.edu.ru/ Enunas xomreknus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB

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

0011e00pa3oBaTesIbHbIN OpTAall

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

MaTeMaTHKH

® hitp://www.math.ru. Meronuueckue pa3paboTku. bubnuoreka, Meauareka, OJTUMITHAIBI,

3aJ1a4, HayYHbIC TKOJIBI, YIUTEIIbCKAsI, UCTOPHS MaTEMaTUKH

e hitp://mat.Iseptember.ru. I'azera "Maremaruka" nznarenbckoro qoma "lIlepBoe ceHTSIOps"

e http://school_collection.edu.ru/collection/matematika/Marepuans 1o MaTeMaThKe B
Enunoit konnexkunu nudpoBbIX 00pa3oBaTeIbHBIX PECypcoB

e http://www.exponenta.ru. OGpa3oBarenbHbII MaTeMaTn4ecKuii cailT 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. BupTyanbpHast 11kosa 10HOTO MaTeMaTHKa

e hitp://www.bymath.net. Best anementapnas maremaruka: CpeqHsis MaTeMaTHIeCKasi UHTEPHET

— IIKOJIa

® http://www.neive.by.ru

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

® hitp://zadachi.mccme.ru. 3agauu Mo reoMeTpun: UHPOPMAITMOHHO — ITOMCKOBAsI CUCTEMA

® http://tasks.ceemat.ru. 3aga4yHuK AJ TOATOTOBKU K OJIMMITHAIAM [0 MaTeMaTHUKe

e http://ilib.mccme.ru. HTEepHET-OMbMMOTEKA (PHU3HKO-MaTeMaTHYECKOM JTUTepaTypbl

® http://www.problems.ru. UnTepHet-npoexT "3agaun”

e hitp://www.shevkin.ru/ Maremaruka. [lIkona. bynymee. Caiit yuntens marematuku A.B.

[IleBkuHa

® DnekTpoHHO-OuMOMuoTeuHas cuctema Jlans https://e.lanbook.com

® 00O «AnexkTpoHHOE U3AaTENbCTBO FOpalT» https://urait.ru

7. METOANYECKHUE YKA3AHMUS 110 OCBOEHHUIO JUCIHUIIJINHBI
1. Meronuueckure peKOMEHAALMH 110 MOATOTOBKE K MPAKTUYECKUM 3aHSITHSIM.
2. Meronuueckue peKOMEHIAINHU TI0 OPTaHU3AIUN CAMOCTOSITEIbHONW PaOOThI IO TUCITUTIIIHHAM.

H®OPMALIMOHHBIE TEXHOJIOI'MHA JJIA OCYUIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIVIMHE
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI
MarepuaabHO-TEXHHUYECKOE 00ecIieueHIe TUCIUIUTHHBI BKIIIOYAET B CE0s:

- yueOHbIe ayJUTOPUU JIJIsl IPOBEICHUS YUeOHBIX 3aHATUHN, OCHALLICHHbIE 000pPY/I0OBaHUEM U
TEXHUYECKUMH CPEJCTBAMU OOyUEHHUsI: yueOHOM MEOEeIbI0, TOCKOM, IEMOHCTPAIlMOHHBIM
000py/10BaHUEM, IEPCOHATILHBIMU KOMITBIOTEPAMH, IPOEKTOPOM;

- IOMEIIEHUS ISl CAMOCTOSITEIbHOM pabOoThl, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOU C
BO3MO)KHOCTBIO ITOJKIIOUEHHUEM K ceTu «MHTepHeT» U obeclieueHueM JOCTyIa K 3JeKTPOHHOM
nH(}OPMaAIIMOHHO-00pa30BaTeNbHOM cperie.



