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1. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA
1.1. Heab v 3a1a4M AUCHHUILTHHBI

Ilesb ocBOeHMS TUCHMILIUHBI:
LensaMu ocBOCHUST AUCUUIUIMHBI «JlMCKpeTHAas MaTeMaTHKay ABIsETCS (POPMUPOBAHKE Y CTYJICHTOB OOIIEH
MaTeMaTHYeCKOH KyJIbTyphbl, OBJIaICHUE UMU OCHOBHBIMUA MaTeMaTHUECKUMH MTOHATUAMHU U METOJaMHU
pelIeHus TUTIOBBIX 33aJJaHUM, TaK HEOOXOAUMBIMU YYUTEIIO MaTEMATHUKH.

3agauM AUCHMIIMHBI:
1.®opMHpOBaHUE Y CTYIEHTOB OCHOBHBIX MAaTEeMaTHUECKUX MOHIATUN M 3aKOHOMEPHOCTEH TEOPUU MHOYKECTB,
MaTeMaTHYeCKOM JIOIMKH, TEOPUU TpadoB, anreOpbl BEICKa3bIBAHUHN, TEOPUH MTPEIUKATOB.
2. ®opMHUpOBaHUE Y CTYJICHTOB YMEHHS ONIEPUPOBATH C a0CTPAKTHBIMU OOBEKTaMU M OBITH KOPPEKTHBIMU B
yNoTpeOJeHUY MaTEMAaTUUECKUX MTOHATUI U CUMBOJIOB Ul BBIPA)KEHUS KOJMUECTBEHHBIX M KAUECTBEHHBIX
OTHOILIECHUM.
3. ®opMupoBaHKe MaTEMAaTHYECKOTO annapaTa i OCBOEHUE OCHOBHBIX BBIUMCIUTENbHBIX CXEM U IIPUEMOB.
4. ®opMHpOBaHHUE Y CTY/IGHTOB YMEHUS IPUMEHATH OCHOBHBIC ITOHITHS M METO/Ibl PEIICHUS TUIIOBBIX 33a1a4
Ha MPaKTHKeE.

1.2. InanupyemMble pe3yabTaThl 00y4eHHUSs

B pe3ynprare OCBOCHMS NAHHOW AMCHMIUIMHBI Yy OOydYaromuxcs (GOPMHUPYIOTCS —CIETyOLIHe
KOMITETEHIIHH:

VYK-1. CrocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUNA aHAIU3 U CUHTE3 MH(POpMalUH, IPUMEHATH
CHCTEMHBIN TOAXO/I JIsl pEIICHUS TOCTABJICHHBIX 3aj1ad.

I1K-1. CnocoOeH ocBauBaTh U MCIOJIb30BaTh TEOPETUUECKHE 3HAHUS U IPAKTUUECKUE YMEHHS U HaBBIKU B
IpeMETHOH 001aCTH MPH pelIeHUH MPOPECCHOHATBHBIX 3a1a4

2. MECTO JUCHUINJIMHBI B CTPYKTYPE OBPA3OBATEJBHON
ITPOI'PAMMBbI

JucuumurHa BXOAUT B 00s3aTenbHy0 4acTh bioka 1 «JucuuruinHel (MOAYNH)» U SBISIETCS
00s3aTeNbHON ISl U3yUEHUS.

Jist ocBOeHUs JUCLUIUIMHBI «/IMCKpEeTHAas MareMaTuKa» CTYIAEHTBbl HCIIONb3YIOT 3HAHMS, YMEHUS,
HaBbIKHU, IOJIyY€HHbIE U CPOPMHUPOBAHHBIE B XOJ€ W3YUEHHUS AMCLHUIUIMHBI «Anredpa W TEOpHs YHUCEN»,
«MaremaTH4eCKUN aHaIu3».

W3ydyenne aucuMIUIUHBL «JluCKpeTHass MareMaTuka» sBisieTca 0a30il s JajbHeIero
OCBOCHMS CTYACHTAMH JIUCLUIUIMHBI «ApupMeTHKa NeHCTBUTENBHBIX uucen», «O0pa3oBaTenbHbIE
TEXHOJIOTHUH B 00YYEHUU MaTEMaTHKE.

3. OFbEM U COJEPKAHUE JUCHUIIJIUHBI
3.1. O0beM ANCHUAILINHDI

[Toka3zarens 00beMa AUCHUIUIMHBI Koun-Bo yacos
OO0beM TUCIHMITIMHEI B 3a9€THBIX SAMHUTIAX 2
O0BeM OUCIHIIINHEI B Yacax 72
KonraktHas paboTa: 38,3
Jlexmun 18
[TpakTHyeckue 3aHATUS 18
KoHTakTHBIEC Yackl Ha IPOMEKYTOUHYIO aTTECTAIIHIO: 2,3
DK3ameH 0,3
[Tpeadk3amMeHaMOHHAS KOHCYIbTAIIUS 2
CamocrostenbHas paborta 24
KoHTpoJIb 9,7




dopma IpOMEXyTOYHON aTTEeCTallUU: FK3aMeH B 6 ceMecTpe.

3.2. Copnep:kaHue JUCHUILITHHBI

KoJs1-Bo uacos

HaumeHoBaHue pa3jie/ioB (TeM)
JIMCUMIIMHBI ¢ KPATKUM COAepKAHHEeM °
2
g
= = =
= | EE
5 g =
= =5
Pazgen |. DieMeHTHI TEOPHH MHOKECTB
Tema 1. Bsedenue u ocHOBHbIE NOHAMUSL MEOPUU MHONCECME 2 2
OcHOBHBIE TOHATHS TEOPHH MHOXecTB. Omepanud HaJg MHOXECTBAMH
(oObenuHeHUe,  IepeceueHue,  pa3HOCThb).  YHHUBEpPCAIbHOE  MHOXKECTBO.
Jononnenne mHoectBa. [lmarpammbsl Oinepa-Benna. OCHOBHBIE TOXIAECTBA
TeOpuu MHOXECTB. JlekapToBo (IpsiMoe MPOU3BEICHUE) TPOU3BEICHUE MHOKECTB
1 €ro CBOMCTBA.
Tema 2. bunapHvie OmMHOUWEHUSA HA MHOXNCECMBAX 2 2
Onpenenenre OTHOLIEHNS HA Tape MHOKECTB U MIPUMEPHI TAKUX OTHOILLIEHU.
bunapHoe oTHOIIEHHE HA MHOXECTBE, CBOMCTBO OMHAPHBIX OTHOLICHHIMA
(pethaexcuBHOCTD, aHTUPE(DICKCUBHOCTh, CHMMETPHUYHOCTD,
AHTHUCUMMETPUYHOCTH, TPAH3UTHUBHOCTB), IPUMEPHI OTHOLIIEHUH, 00J1aJar0InX
HEKOTOPHIMH U3 IEPEUHCIICHHBIX CBOMCTB.
Tema 3. Omnowenue 5K8UBANEHMHOCIU U OMHOWEHUE NOPAOKA 2 2
OTHolIeHNE SKBUBAJICHTHOCTH U OTHOIICHUE MOPsKa, MpuMepsl. Pazouenue
MHO>KECTBA M OTHOILIEHUE 3KBUBAJIEHTHOCTH. PAaKTOP-MHOXKECTBO.
Tema 4. Omobpadsicenusi u NOOCMAHOBKU 2 2
OtoOpa’keHue Ha mape MHOXECTB, BHJIbl OTOOpakeHUM (MHBEKTUBHBIE,
CIOpBEKTUBHBIC, OHEKTHBHbIE). Kommosuius oToOpaxkeHHMH U ee CBOicTBa.
IToncraHOBKM Kak OMEKTHBHbBIE OTOOpa)KeHUsI KOHEUHOTO MHOYKECTBA Ha ce0sl.
Pazgen |l. DiaemMeHTHI MATEMATHYECKO JTOTHKH
Tema 5. Ocnosnbie nonamus aneedpvl 8bICKA3bLIBAHULL 2 2
Bbicka3piBaHue,  OCHOBHBIE  JIOTMYECKHE  CBSI3KM  (Omepanuu)  JIOTUKH
BBICKa3bIBaHUH, lorndeckas popmyna. OCHOBHBIE CXEMBI JIOTUYECKH TTPABHIIBHBIX
paccyxxneHuid. AusreOpa JOruku, Jjorudeckue ¢yHkuuu. byneBa anre6pa,
npumepbl. CoBeplIeHHAsl NU3bIOHKTUBHAS HOpMaibHas (opMa. DKBUBAJICHTHbIE
npeoOpa3oBaHuUs.
Tema 6. Jloeuka npedouxamos 2 2
[TonsATHE IpeMKaTa, JOTHKa MPETUKATOB, (OPMYIIBI IOTHKH MPEINKATOB.
KBaHTOpBI, 06J1aCTH JeiicTBUSI KBaHTOPOB. CBsI3aHHBIE M CBOOOIHBIE IEPEMEHHBIE.
Pa3nea II1. DiemenTsl Teopuu rpagos
Tema 7. Buowi epagos 2 2
Onpenenenue rpada, BepmmHbl u peOpa. CremneHb BepuuHbBL JleMma o
pykonoxarusx. Mcropuyeckue 3amauu Teopuu rpadoB. OpHEHTHPOBAHHbBIE U
HeopueHTHUpoBaHHbIe Tpadsbl. [TonHbie rpadbl, nBynONbHBIE Tpadbl, IIIOCKUE U
TUTaHApHbIE rpadBbl.
Pa3nes |V. KomOunaropuka
Tema 8. Dnemenmovl KOMOUHAMOPUKU 4 4
OcHOBHbIE NpaBUjIa KOMOMHATOPUKHU




CoueraHnusi, pa3MellEeHuUs, IEPECTAHOBKHU
bunom Hprotona u monmunomuansHas hopmysa
®opmyJia BKIFOUEHUN U UCKIIOUYECHUI

3ajaun 0 pacrpeaeIeHmsIX

ApudmeTndeckuil TpeyroabHUK
PexyppeHTHBIE COOTHOLLIEHHS.

Hroro 18 |18
4., YYEBHO-METOJMUYECKOE OBECIIEYHEHHUE CAMOCTOSTEJIbHON
PABOTbHI OBYYAIOIIIUXCA

Tembl 11st N3yuaemblie Kouaunuect DopMbI MeTtoanueck DopMbI

CaMOCTOATEI BOIIPOCHI BO YaCOB | CAMOCTOATEJIb ue

bHOT'0 HOH pa0doTHI | oOecrie4yeHH | OTYETHOCTH
H3yYeHHUsI s

1.Yactuuno Onpenenenue 4 N3yuenue Pexomennye | YcrHblid

YHOPSIOYEHH | OTHOILLIEHHE MOPSIKA, JUTEpaTypHl, Mas onpoc

bIE UX BHUJIbI, IPUMEPHI. pelieHne nautepaTtypaP

MHOXeCTBa M | YacTuuHO 3a7a4. €CypCHI

UX CBOWCTBA | YNOPSAOYECHHBIE U WHrepHer.

JIMHEWHO
YIOPSI0YCHHbIE
MHOXECTBA,
HauOOIBIINN
(HauMeHbLIUI) U
MAaKCHUMaJIbHbIN
(MMHMMAJIBHBIN )35IEME
HT

2.bynesa Onpenenenue 4 Nzyuenue Pexomennye | Tect

anreOpa, OyneBoii anredpsl. JUTEPATYPBHI, Mast

anredpa Anrebpa MHOKECTB U pelieHue autepaTtypaP

MHOXECTB U | ainreOpa 3az1ay. €CypcChl

anredpa BBICKA3bIBAHUI KAK HHtepHer.

BBICKa3bIBaHU | IPUMEPHI OyIeBOH

i anreopsl.

3.I'pynna Onpenenenne 5 N3yuenue Pexomenaye | YcrHbii

MOJICTAaHOBOK | rpynimbl. CBOMCTBa JUTEpaTypHl, Mas onpoc

Sn. YMHOXEHHS pelieHne JaUTEpaTypa.

ITOJICTaHOBOK, 3az1a4. Pecypcsl
MOArpymmna. HHutepHer.

4.Jlokazarens | OnpezneneHue 5 N3yuenue Pexomenaye | YcrHbid

CTBa B TEOPEMBI, BU/IbI JUTEpaTypHl, Mas ornpoc,

MaTeMaTHKE | TEOpEM, penieHue muteparypaP | pemenue

HE00XOAUMBIE U 3az1a4. €CypChl 3a1a4
JIOCTaTOYHBIE HHutepHer.

YCIIOBHS.

JlokazaTenbCTBO OT

ITPOTUBHOTO

5.0nementsl | ApudpmeTnyeckuii 6 N3yuenue Pexomenaye | YcrHbii

KOMOHMHATOp | TPEYrOJIbHUK JUTEpaTypHl, Mas ornpoc,

UKH PexyppeHnTHbIE pelieHne autepatypaP | pemeHnue

COOTHOUIIEHUS 3a/1a4. €CypChI 3a/1a4
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Hurepher.

UTOTO 24

5. ®OHJ OLEHOYHBIX CPEJCTB JJISI MPOBEJAEHNS TEKYIUEN 1

MMPOMEXYTOYHOM ATTECTALIUM IO JUCIHUATLJIUHE

5.1. IlepeyeHb KOMIIETEHIIHII ¢ yKa3aHHeM 3TanoB UX (GOpMHPOBaHHsSI B Ipolecce
0CBOEHHUS100pa30BaTEILHON MPOrPaAMMBbI

Otansl GOpMHUPOBAHUS
1. PaGoTa Ha y4eOHBIX 3aHATHUAX
2. CamocTosiTennbHas padoTa

Ko 1 HaumMeHOBaHNUE KOMIIETEHIINH
YK-1. CmnocobeH oOCyIecTBIsATh IOWCK,
KPUTHYCCKHI aHAIM3 U CHHTE3 HH(popMaruu,
NPUMEHATh  CUCTEMHBIA  MOJAXOJ  JUIs

pE€UICHUA ITOCTABJIICHHBIX 3aJa4.

IIK-1. CriocobOeH ocBauBaTh U
MCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS U
MPAKTUYECKHE YMEHUS U HABBIKU B
MpeAMETHOM 00JIaCTU MPU PEIICHUN
MpodeCCHOHANIBHBIX 3a1a4

1. PaboTa Ha y4eOHBIX 3aHATHUAX
2. CamocrostenpHas paboTa

5.2. Onucanue nmokasareJsiei u KPUTEPUEB OICHUBAHUSA KOMIIeTeHIIMI Ha PA3JTHYHBIX Talax ux
(bOpMHpOBaHI/Iﬂ, OIMHMCAHUEC KA OLICHUBAHUA

Ypos
OueHu €Hb Oran IITkana oneHu
Baembie | cdop | dopmupoBan Onucanue Kpurepun BAaHMS
KOMIIET | MUPO- us oKasaresieu OLICHUBAHMUSI
SHIIUU | BAHHO
CTH
VYK-1 | Ilopor | 1. PaGora Ha | 3HaTh OCHOBBI | YcTHbIM onpoc, | Illkana
OBBIA | y4EOHBIX CUCTEMHOI'0 MOJAX0Ja U TECT, OLICHUBAHMS
3aHITHSIX OCHOBHBIE IIPUEMBI | KOHTPOJIBHAsA U | TecTa
2. paspelnieHus camocrostenpHa | [lkana
CamocrosTren | mpoOJeMHbIX CUTyalult | s paboTa, OLIEHUBAHUS
pHas paboTa | YMeTh  OCYLIECTBIATH | pedepar YCTHOTO
KPUTHUYECKHH aHaJIN3 orpoca
MPOOJIEMHBIX ~ CUTYaIlUi IIxamna
Ha OCHOBE CHCTEMHOIO OLICHUBAHMUSI
MO/IX0/1a, BBHIPAOATHIBATE KOHTPOJILHON 1
CTPATETUIO IEUCTBUI CaMOCTOATEJIBHO
i paboTHI
[IIxana
OLICHUBaHMS
pedepata




IIpox | 1. Pabora na | 3Hatb OCHOBBI | YcTHBIM onpoc, | Illxana
BUHYT | Y4€OHBIX CHUCTEMHOTO TMOJX0Ja U TECT, OIICHUBAHUS
Bl | 3aHATHUSX OCHOBHBIE IpUEMBbI | KOHTPOJIbHAS U | TecTa
2. paspeleHus camoctosarenbHa | [lkama
CamocrosTren | npoOJIeMHbIX CUTyauuld | s paboTa, OLICHUBAHMUS
pHas pabota | YMeTh  OCYIIECTBIATH | pedepar YCTHOTO
KPUTHUYECKHI aHaJIn3 orpoca
MPOOJIEMHBIX CUTYyalun IIxama
Ha OCHOBE CHCTEMHOIO OLICHUBAHMUSI
M0JX0/1a, BBIPAOATHIBATH KOHTPOJILHOW 1
CTpaTEeruto b1 () (692151 CaMOCTOSTCIILHO
Bnaners METOJIaMH i paboTEI
KPUTHYECKOTO  aHajau3a [xana
NpOOJEMHBIX CHUTyalun OLICHUBaHNA
Ha OCHOBE CHCTEMHOI'O pedepara
noaxona, crocobamu
pa3paboTKu  CTpaTeruu
JICHCTBUI
Ypos
Ouenu | eHb Otan [lIxana ouenu
BaeMbie | cop | GopmupoBan Onmcanue Kpurepuun BaHUs
KOMIIET | MHPO- us MoKa3aTeNeu OILICHUBAHUS
EHIUM | BaHHO
CTH
[IK-1 | Ilopor | 1. PaGora Ha | 3HaTh OCHOBHBIC 3aKOHBI | YCTHBII [lIxama
OBBI | y4EOHBIX MaTeMaTHYeCKON OMpOC, TECT, | OLICHUBAHMUS
3aHSITHSIX CTaTUCTHUKH, KOHTPOJIbHAS M | TeCTa
2. TEOPETUYECKHE OCHOBBI camocrositens | Ilkana
CamocrosTen | memarormdeckon Has pabora, OLICHUBAaHHUS
pHas paboTa | JIeATEIBHOCTH | pedepar YCTHOTO
YMmeTs popMupoBaTh omnpoca
Pa3BUBAIOIIYIO IIxana
o0pa30BaTeNbHYIO Cpeay OLICHUBaHUS
JUI JOCTHXKEHU S KOHTpOJ’ILHOfI u
JIMYHOCTHBIX, CaMOCTOSATECIIBHO
MIPEAMETHBIX U i paboTHI
MeTanpeaIMeTHBIX [xama
pe3yabTaToOB 00y4YEHUs OLCHUBaHHA
CpeIcTBaMHu pedepara

MIPETO0IaBaeMbIX YUEOHBIX
IIPEIMETOB.




IMpon | 1. Pabora Ha | 3HATh OCHOBHBIC 3aKOHBI | Y CTHBIN [IIxama
BUHYT | Y4€OHBIX MaTeMaTU4eCcKou Omnpoc, TECT, | OLICHUBAHUSA
Bl | 3AHATHUAX CTaTUCTHUKH, KOHTPOJIbHAS M | TeCTa
2. TEOPETUUECKHE  OCHOBHI | camocTositens | Illkana
CamocrosiTen | IeAarornyeckou Has pabora, OIICHUBaHUS
bHas paboTa | JEATEIBHOCTH, pedepar YCTHOTO
YMmetb popmMupoBaTh omnpoca
Pa3BUBAOIIYIO [xana
00pa3oBaTeNbHYIO Cpeay OLICHUBAHUA
JUTA TOCTUKECHUS KOHTPOJILHOMU U
JINYHOCTHBIX, CaMOCTOSITEIIBHO
MPEAMETHBIX U i paboTBI
MeETarpeaIMETHBIX Hlxana
PE3YILTATOB 00yUYECHHUS OLCHUBAHUA
CpencTBaMu pedepara
MpernoaBaeMbIX Y4eOHbIX
MPEAMETOB;
Bnagets HaBbIKaMH
hopmMupoBaHu
pa3BUBarOIICH
00pasoBaTebHON CpeIbl
JUTSL TOCTHIKEHUS
JINYHOCTHBIX,
MPEAMETHBIX U
MeTaIpeaMETHBIX
pe3yabTaTOB OOYyUEHHUS
cpelncTBamMu
MPET0IaBaeMbIX YUeOHBIX
MIPEMETOB.
IlIkana oueHUBaHUS TeCTa
[Tokazarens bayer
Bemonaeno no 40% 3amanuit 2
Bermomaeno 41-60% 3amanuit 3
Bermomaeno 61-80% 3amanuit 4
Brmomnaeno 6oiee 81% 3amanuii 5
IlIkana oueHUBaHUsI YCTHOTO ONPoOca
Kpurepuii oneHnBanus bamusr
Martepuan W3I0XKEH MOCIe0BaTeIbHO U TPaMOTHO, CAENaHbl HEOOXOIUMbIe 5
000011IEHNST U BEIBOIBI
Martepuan HW3I0XKEH IMOCIe0BaTeIbHO W TPaMOTHO, CAENaHbl HEOOXOJIUMbIe
0000mIeHNsT ¥ BBIBOJABI, HO JIONYIICHBl HECYIIECTBEHHbIE HETOYHOCTH, 4
WCIIPABJIEHHBIE CAMHUM CTYJEHTOM.
Marepuan H3JI0KEH HEIMOJHO, HO TMOKa3aHO oO0Ilee MOHWMaHWE BOIpoca U
MPOJIEMOHCTPUPOBAHbBl yYMEHMS, JOCTATOYHbIE JUIsl JIaJbHEUIIEro YCBOEHUS
Marepuaia, Wid UMEIUCh 3aTPyTHEHHUS, UM JIOMYIIEHbI OITUOKN B OMPEIEICHUN 3
MOHSATUN, WCIOJb30BaHUM TEPMUHOJIOTHUHU, HCIPABICHHbIE IIOCIE 3aMeuYaHui
MPENO/aBaTelIs, MPU ATOM CTYICHT JeJIaeT He0OX0AuMbIe 0000IIEHNS U BEIBOIBI
He packpeiTo OCHOBHOE cojaepkaHHe Y4eOHOro Marepuana, CTYJIEHT 2
JEMOHCTPUPYET HE3HAHWE WJIM HETOHWMAaHHE OOJbIed Wi Hanbosee BaKHON
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YacTH y4eOHOro Marepuana, JIOIyCKaeT OIIMOKHM B ONpeesieHUH MOHATHH, Ipu
HCIIOJIb30BAHUM TEPMHHOJIOTMU, KOTOPbIE KM HE MCIPABIISIOTCA IIOCIE
HECKOJIBKUX 3aMe4YaHUuil IPenojaBaTells

IIkana oueHMBaHWSI KOHTPOJbHOM U CAMOCTOAITEIbHOI Pad0ThI

ITokxa3zarens bamnel
Bremomaeno no 40% 3amanuii 5
Brmmonaeno 41-60% 3amanuii 10
BremosaeHno 61-80% 3amanni 15
Brimonueno 6oinee 81% 3amanuii 20

HIkana ouennBanus pedepara.

Kpurepuit onenuBanust bamnbt
CamocrosTenpHas padoTa BBITIOJIHEHA IOJHOCTBIO, TEMa PACKPHITA, BHIBOIBI 9-10
COOTBETCTBYIOT HCCJIEIOBAHUIO, BBINIOJIHEHA B CPOK
CamocrosTenpHas padoTa BBITIOJIHEHA IOJHOCTBIO, TEMa PACKPHITA, BBIBOIBI
YaCTUYHO HEe 000CHOBAHBI 7.8
, BBITIOJTHEHA B CPOK
CamocTrosTenbHass paboTa BBIIOJIHEHA, TEMa PACKPbITA YAaCTUYHO, BBIBOJIBI 5.6
OTYACTH HE COOTBETCTBYIOT T€MeE, BBIIOJIHEHA B CPOK
CamocrosTenbHas padoTa B LIEJIOM BBITIOJIHEHA, TEMa PACKPBITA HETIOIHOCTHIO, 3.4
BBIBOJIbI OTYACTH HE COOTBETCTBYIOT TEME, BHITIOJHEHA B CPOK
CamocrosTenpHas padoTa B IIEJIOM BBHITIOJHEHA, TEMa HEPACKPHITA, €CTh IPyObIe
OLIMOKH B U3JI0KEHUU MaTepuaa, BbIBO/IbI HE COOTBETCTBYIOT TEME, 1.2
CamocrosiTenbHasi paboTa He BIMOJHEHA 0

5.3. TumoBble KOHTPOJbHbIE 3aJaHUSI WM HHbIE MaTepUAJbl, HeOOXOAMMBbIe I OLEHKH

3HAHUI, YMeHWil, HABBIKOB W (WJIH) ONBITA JAeATEJbHOCTH, XaPAKTePU3YIOIIUX
(opMupoOBaHUA KOMNIETEHINH B MpoLiecce 0OCBOeHHUsI 00Pa30BaTeILHOI MPOrpaMMbl

IIpumepHbIe TeMbl pedepaToB:
Anrebpa OMHAPHBIX OTHOIIEHUN U OTOOPAKEHUM

OTtoOpakeHust U GakTOp-MHOKECTBA

OTHOMIEHNUS SKBUBAJICHTHOCTH

OTHOIIEHUS TOPSIKA

Kontunyym runoresa

OCHOBHBIE CXEMBI JIOTUYECKH MTPABUIIBHBIX PACCYKIACHUH.
Jloruka npeauKaToB

ApudmeTnueckuii TpeyroabHUK

© o Nk wdE

[TpyHIMI BKIIIOUEHUS — UCKITIOUEHUS M €T0 IPUMEHEHHS.
10 [Tpunnun {upuxie u ero npuMeHeHue
11. Yucna CtupauHra nepBoro v BTOPOro poja U UX CBONCTBA

12. Yucna benna
10

3TalbI



13. PexyppeHTHBIE COOTHOIICHUS
14. Cumsoi JleBu-UuBHUTEL 1 €ro CBOIiCTBA

IIpumepHbIe BONPOCHI K IK3aMEHY:

OCHOBHBIE OTIEpALU TEOPUH MHOKECTB U UX CBOWCTBA.

YHuBepcaaIbHOE MHOXKECTBO U JIOTIOJHEHHE MHOKECTBA.

['paduueckue UITIOCTPAIUN B TEOPHH MHOKECTB.

JlexapToBO Mpou3BECHIE MHOYKECTB U €r0 CBOMCTBA.

BunapHoe OTHOIIEHHE U €TO CBOMCTBA.

OTHo1IeHUE KBUBAJICHTHOCTH, IPHUMEPHI.

PazOuenne MHOXKeCTBa M OTHOIIEHUE SKBUBAJICHTHOCTH HA HEM.

DaKTOp-MHOKECTBO, TPUMEPBHI.

OTHO1IEHUE TOPSAIKA, IPHMEPHI.

0. Otobpakenusi, BUABI OTOOPAKECHHH, IIPUMEPBI.

11. Komnio3unusi 0To0paxeHUii, CBOMCTBA KOMITO3ULIMU.

12. [oacranoBku. PaznoskeHue moJCTaHOBOK B MTPOU3BEICHNE HE3ABUCUMBIX ITUKJIOB.

13. JlekpeMeHT ¥ YETHOCTb MOJICTAHOBOK.

14. Bricka3blBaHUS, OCHOBHBIE JIOTHYECKHE ONEPALIUU.

15. OcHOBHBIE CXEMBI JIOTHUECKHU IPABUIIBHBIX PACCYKICHUM.

16. AnreGpa J0ruKH, JJorHYecKre HyHKIUH.

17. ByneBa anre0Opa, IprUMepHI.

18. Coueranusi, pa3MelIeHus, IEPECTaHOBKU

19. burom HeroToHa 1 moMHOMHATBHAS opMyTia

20. ®opmyna BKIIOUYEHUN U UCKITFOUYEHUN

21. 3agauu o pacmnpeaeeHusx

22. ApudmMeTndeckuii TpeyrolbHUK

23. PexyppeHTHBIE COOTHOIICHUS

24. OcHOBHBIE NpaBWJIa KOMOMHATOPUKU: MTPABUIIO CIIOKEHMSI, PABUIIO YMHOXKEHUs, puHIun Jupuxie,
dbopmysa BKIIOUSHUH U UCKITFOYCHU.

25. bunoM HproToHa 1 nonuHoMHanbHast Gpopmyna

26. ®opMmyia BKIIFOUESHUH ¥ HCKITFOUCHUH

27. Onpenenenue rpada, BepIIuHbI U pedpa

28. OpueHTHPOBAHHbIE U HEOpUEHTHPOBaHHBIC Tpadbl. [lomHbIe Tpadbl, ABYAONbHEIE Tpadbl, TNIOCKHE U

TTaHapHbIE TpadBbl.

Boo~NoR~WNE

IIpumepHBbIe BONIPOCHI IS ONPOCA HA YUeOHbIX 3aHATHSAX.

[lepeuncnrure OCHOBHBIE ONEpaIlMy HaJ MHOKECTBAMH.
ChopmynupyiiTe OCHOBHBIE CBOMCTBA OMEpaIuii HaJ MHOKECTBaMH.
Onuiure AuarpaMMsl Diiniepa-BeHHa 1 X UCIOJIb30BaHUE.
Kakumu cBolictBamMu MoryT 00J1a/1aTh OMHapHbIE OTHOLIECHHUS] HA MHOXKECTBE?
Uro Takoe pa3dreHre MHOKECTBA U KaKOBa €ro poJib?
[aiite onpeneneHre OTHOMEHNS Y KBUBAJICHTHOCTH.
Kaxkue Buna oTHoueHn nopsiaka cymectBytot? [IpuBenure npumepsl.
Kaxkue oTHOIIEHHS HA MTape MHOKECTB HA3bIBAIOTCSI OTOOPaKEHUSMHU?
JlaiiTe onpenenenrne OUEKTUBHOTO OTOOPaKEHUSI.

. laliTe onpeneneHre moJICTAHOBKH.

. Kak onpenensiercss yMHOKE€HHE MTOJCTAHOBOK?

. Kaknmu cBolicTBamu 001a/1aeT YMHOKEHHE TTOJICTAHOBOK?

. UTo Takoe TpaHCTO3UIM?

. JlokaxxuTe, 94TO JIIOOYIO MOJCTAHOBKY MOKHO MIPEJACTABUTH B BUJIEC TTPOU3BEICHUS TPAHCITO3UIIHA.

11
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15
16

17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

43.

44,
45.
46.
47.
48.
49.

50
51
52
53

. JlaiiTe onpeneneHue BhICKa3bIBAHUSIM U JJOTHUYECKUM OMEpPalusiM C HUMH.
. Uto Takoe noruveckas ¢popmymna?

Kakne Qopmynbl Ha3bIBAIOTCA TOXKIECTBEHHO HCTHHHBIMH, TOXIECTBEHHO JIOXKHBIMU U
BBITIOJIHUMBIMH?

Kaxk mpoBeputs, kakas popmyia qaHa?

Uro Takoe morudeckas GyHKIHs?

Jlaiite onpesesnieHne KBAaHTOPOB U OMUIINTE UX UCIIOJIb30BAHHUE.

Uro Takoe 10Ka3aTeNnbCTBO B MaTEMAaTHUKE?

ChopmynupyiiTe mpaBuia BbIBOIA.

O0ocHyiiTe METOJT J0KA3aTENbCTBA OT IPOTUBHOTO.

[lepeuncnure CymecTBYOIINUE BUIbI TEOPEM.

Jaiite onpeneneHre HEOOXOAUMBIM U IOCTaTOYHBIM YCIOBHSIM.
Coueranus, pa3melleHus, IepecTaHOBKU

burom HeroroHa 1 monmmHOMHANBHAS hopMyTa

dopmyiia BKIFOYEHUNA U UCKITIOUCHUH

3aa4uu 0 pacupeeneHUsIX

ApudmeTHuecKkuii TpeyroabHUK

PexyppeHTHBIE COOTHOIICHUS

CdopmynupyiiTe npaBuiIo CyMMBI.

Cdhopmynupyiite IpaBUIIO TPOU3BEICHHUS.

Kakas BpIOOpKa HA3BIBAETCS pa3MEIIEHUEM C TOBTOPEHUSMU? 0e3 MOBTOPEHUIT?

Kaxkast BoIOOpKa Ha3bIBAETCSI COUETAHUEM C ITOBTOPEHUSIMU? 0€3 TTIOBTOPECHHIA?

Yro Takoe nepectaHoBKa?

Kaxk moacunTarh yucio pa3MeneHuid ¢ MOBTOPEHUsIMU? 6€3 TOBTOPEHUIA?

Kak moacunTaTh 4nCiI0 COYETaHUM ¢ TOBTOPEHUSIMH? 0€3 TOBTOPEHHMIA?

bunom Herorona, nonunomuansHas ¢popmyna. ToxaecTsa.

dopmyna BKIIOYCHUI-UCKIIIOUEHUH U €€ TPUMEHEHUsI K KOMOMHATOPHUKE

OcHoBHbIE IpaBUIa KOMOWHATOPUKHU: MPABUIIO CIOKEHHUS, TPABUIIO YMHOKEHUS, NpuHLun Jupuxie,
dbopmysa BKIFOUSHUN U UCKITFOYCHU.

3anaun o pa3OueHusIX yucel Ha ciaraemble. PexyppentHbie popmyisl. Dopmyna Xapau—
Pamanyxana.

JIuHeliHbIe peKypPEHTHBIE COOTHOILIEHHS ¢ TOCTOSHHBIMU KO3 (DUIIUEeHTaMH.

Yro HaszpiBaeTcs TpeyroiabHukoMm [lackans?

Hanuumre nonMHoMHUanbHY0 GOpMYyIy.

BriBenute Gpopmyny BritoueHui-uckmodennil. Kakue gpopmsl 3anucu 31oit popmyinsl Bam nsBecTHbI?
Hazosure onpenenenue rpaga, BepiinHbl U pedpa. CTeneHb BepIIuHbI

HazoBuTe opueHTHpOBaHHBIE 1 HEOPUEHTHPOBAHHBIE TPadbl

Hazosure nosnnble rpadsl, ABYA0JIbHbIE T'padbl, INIOCKUE U IIaHAPHBIE TPadbI.

. KakoBbI ocHOBHBIE MpaBUIa KOMOMHATOPUKHN?

. Coueranus, pa3MeLIEHNs], IEPECTAHOBKU

. bunoM HeroToHa u monmHOMHABHAST popMyIia

. @opMyI1a BKIIOYEHUN U UCKIIIOUEHUN

IIpuMepHbIe TecTOBBIE 3aJaHUS
Tect. DrieMEHTHI TEOPUN MHOKECTB X MATEMATHUECKOU JIOTHKH.
1. 3ananbl MHOXKecTBa A={1,2,3} u B={1,2,3,4,5}. BepubiM 111 HUX OyIeT yTBEpXKICHUE:

a) MHOkecTBa A 1 B cOCTOAT M3 OIMHAKOBBIX DJIEMEHTOB;

b) MHOXEcTBa A 1 B paBHBI;

C) MHOKECTBO A BKJTIOYAET B ce0s1 MHOXKECTBO B;
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d) maOkecTBO B BKITIOUaeT B ce0s1 MHOXKECTBO A.

2. Ha c¢akynprere ywarcss CTyOEHTHI, MMEIOLIME JOMAIIHHHA TMEePCOHAIBHBIA KOMIBIOTEp U
CTYJIEHTBI, HE UMEIOIINE JOMAIIHEr0 MNEPCOHAIBLHOTO KoMmmbloTepa. IlycTh A - MHOXKECTBO BCEX CTYJIEHTOB
dakynbTera; B - MHOXECTBO CTyIEHTOB (paKyiabTeTa, MMEIOMIMX JOMAIIHUI MEPCOHATIBHBIN KOMIIBIOTED.
Torma pasnocteio A\B 3THX MHOKECTB OyIET ...

d) MHOXECTBO CTYJCHTOB (haKyJIbTeTa, HE UMEIOIINX JOMAIITHEr0 MIEPCOHAIBHOTO KOMITBIOTEPA;
b) MHOECTBO CTYAEHTOB (aKyJIbTETa, UMCIONIMX JOMAIIHUI EPCOHATBHBIN KOMITBIOTEP

C) MHOXECTBO BCEX CTYACHTOB (paKyJIbTeTa;

d) mycroe MHOXKECTBO.

3. Bri6epute Takue MHOXKeCTBa A M B, 4TO A sIBIISI€TCS TOJMHOXKECTBOM B.

a) A={1,2,5} B={1,2,3,4}:
b) A={1,2,3,4} B={1,2,3};
¢) A={1,2,4} B={1,2,4,5}.

4, Jano muoxxectBo A={34,68,136,272}. UeMy paBHa MOIIIHOCTb 3TOTO MHOecTBa?

5. Ecnu oTHOIICHHME 3aJaHO HEPaBeHCTBOM: 4X-2y>(0, TO JaHHOMY OTHOILICHHUIO TPHHAJJICHKHUT
ClIe/IyroIIast apa Yhce:
a) (-1,0); b) (1,1);
c) (0.1); d) (0.-1).

6. Kakue u3 ciienyronux npeioxKeHui He IBISIOTCS BHICKA3bIBAHUSIMU?
a) B co3e3auu Kaccuonen ectb xHU3HB;
b) 2 — yetHoe unco;
¢) ropox [Tapmwx HaxoauTcs B A3uu;

d) 3>5.

7.Bb16epuTe npaBUIbHBIA BapHAHT:
a) VxB = Vx(AV B);
b) (vxAV VxB) = (AV B);
c) (VxAVvVxB) =Vx(AV B);
d) (VxAvVv VxB) = B.

8.Bripaxenue A=>(B=>C) |= B=>(A=>C) 310 mpaBuo:
a) OTpULIaHUS;
b) mepecTaHOBKH MOCBLTOK;
C) CHILJIOTU3MA;
d) coeMHEHUsI TOCHLIOK.

9. IIprMepoM BBITTOJTHUMOM (HOPMYJIBI SIBIIAETCS:
a) VxA(x,y, bl);
b) A - B;
C) A =B;
d) + A.

IIpumep KOHTPOJILHOI PadOTHI

1 OcHOBBI TEOPUU MHOMKECTB.
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. CocTaBuTh TaONMIy HCTUHHOCTH ISl BBICKA3bIBAHUS: (A = B) 2= (f_B = Z) .

[IpoBepbTe paBHOCUIBLHOCTE: A & B=C=AvBvC.
VYcraHoBuTe, HAXOAATCS JM B OTHOIICHHH JIOTUMYECKOTO CJEJIOBaHUS MpemioxkeHuss A u B, ecnu: a) A —
«Hucno x — yetHoe», B — «aucno x kpatao 7»; 6) A — «B gersipexyronparke ABCD nuaronanu paBHBI»,
B — «Uetpipexyronbaunk ABCD — npsiMOyTroJbHHUK Y.

Hanbl MHOKecTBAa A={X|-2<X<31 xe R} nu B={x|1< x<6,4; X € R}. Haiitu u n300pa3uts Ha

YUCJIOBOM  MPAMOM  MHOXECTBa Aﬂ B, AU B, A\ B, B\A. Pucynku conpoBoauth
COOTBETCTBYIOIIMMHU 3aIMUCSIMHU. Ha KOOpIMHATHOM MIIOCKOCTH M300pa3uTh A x B.
Pacrionoxure cieayromnme MHOKECTBA TaK, YTOObI KaXKJ0€ M3 HUX OBbLIO MOJMHOMXECTBOM CIICIYIOIIETO

(KNF)UM, MNK, MNK\F), MNFUK).

B rpynme 9 yenosek — 5 neBymiek u 4 ronomeil. Hy:xHo chopmMupoBats KOMaHy U3 4-eX YelIOBEK Tak,
4yroOBl B €€ cocTaBe ObUIO HEe MeHee 3-X aeBymiek. CKOJIBKO CYIIECTBYET pa3IMYHBIX BapUaHTOB
(bopMHpOBaHUS KOMaHIbI?

. 3 100 yenoBek aHrnuiickuii s3plk u3ydarotr 30, Hemenkuit — 42, ¢paniy3ckuit — 28, aHTIUNACKUNA U

Hemenkuid 10, anrnuiickuil 1 Ppaniry3ckuit — 5, Hemeukuil u ¢panmysckuii — 8. Bee Tpu s3bIka U3yyaror
Tpu cryaeHTa. CKOJBKO CTYACHTOB M3Yy4yaeT TOJbKO OJMH 53bIK? CKOJIBKO CTYJAEHTOB HE HM3y4aeT HU
OJTHOTO SI3bIKA?

2 KomOunaropuka.

CKOJIbKUMH CITOCO0aMU MOXHO PAcCTaBUTh Ha TOJKE 12 KHUT Tak, YTOOBI TPY KHUTH OJTHOTO aBTOpa
CTOSUTU psiIOM?

CKOJIBKO CYIIIECTBYET MATU3HAYHBIX YHCEIl, COCTABICHHBIX U3 YeTHBIX IU(p?

Haiinute HaTypanbHble YuCia, YIOBIETBOPSIOIINE YCIOBUAM

Ca"?+2n=9, 3C%*.1—2A%=n

Haiinute HaTypanbHble YuCia, YIOBIETBOPSIOIINE YCIOBUAM Con™/ Cory ™t = /g

Haiinure ko3 dunment npu x°y*B pasnoxxeHuu (2x + 3y)10

Kaxnprit u3 54 unenos Kiy6a Jlroouteneit OB4apok BiiajeeT HEMEIKMMU, KABKA3CKUMU MJIH a3UaTCKUMHU
oBuapkamu. 20 BIaICIOT HEMEUKUMHU, 23 —KaBKa3CKUMU U 23 a3UaTCKUMH, 4 UMEIOT HEMELKUX 1
a3MaTCKUX OBYAPOK,S — HEMEIKHUX U KaBKa3CKUX, 6 — a3MaTCKUX U KaBKa3CKUX. Y CKOJIbKUX YJICHOB
KJIy0a ecTh cobaku Beex Tpex nmopoj? CKOJIBKO YJICHOB KiIy0a UMEIOT TOJIBKO OJIHY OpOay cobaK?

IIpumepHoe 3a5aHMe 1JIs1 CAMOCTOSITEILHOM PA0OTHI.

1. Uzmudp 1, 2, 3, 4, 5 cocTaBieHs! pa3nuyHble NATU3HAYHbIE YHCTIA, HE COJAEpKAIUE OTUHAKOBBIX
1udp. CKOIBKO cpeiu 3TUX YHCEN TaKuX, KOTOpbIe: a) HaunHatoTcs Lugpoit 3? 0) HaunHarTCA C
yucna 547

2. CKOIIBKAMH CITIOCO0aMH MOXKHO BBIOPATh YETHIpEX YEJIOBEK Ha YETHIPE Pa3IMIHbIC JOJDKHOCTH U3 9
KaHIuIaToB?

3. U3 20 pabounx HAIO BBIICIUTH MIECTh YETOBEK U Pa0OTHI HA ONPEACTICHHOM ydacTke. CKOJTBKUMHU
croco0amMu 3TO MOXKHO CJIeNIaTh?

4. B maxmatHOM TypHHUpe chirpaHo 210 mapTuii, mpudyeM Kax/Iblii yYaCTHUK CBITPaJl C KaXIbIM U3
OCTAJIBHBIX YYAaCTHUKOB I10 OHOM mapTHH. CKOJIBKO YEIOBEK Y4acTBOBAJIO B TypHHUpE?

5. CkonpkuMHU criocobamu u3 12 pazinnyHbIX KOH(ET MOXKHO COCTaBUTh HaOOp, eciu B Habope YeTHOoe
KOJINYECTBO KOHGET?
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9.

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.

5.4.

Mpimika [Ixeppu criacaetcs ot kKota Toma 1 O€KUT ¢ TOPHI K IOJTI0, a 3aTeM YJIETaeT C MOJIs.
CxonbKuMH crioco0aMu OHa MOKET YHTH OT MOTOHH, €CIU C TOPBI BEAYT 7 TPOIMHOK, a C TOJIsl OHA
MOKET JIETETh CAMOJIETOM, BEPTOJIETOM WJIU PAKETOM?

Nmeercs 5 BumoB Oirozenn, 4 Buia 4aliek ¥ 7 BUIOB J€CEPTHBIX Tapenok. CKOIbKO YaliHBIX HA0OPOB
MO>KHO COCTaBUTh, €CJIU B KaX/IbIii HA0Op BXOAAT OJIO/LIE, YalllKa, IecepTHas Tapenka?

[TpennpusiTie mMogano B Or0po MO TPYAOYCTPOMCTBY 3asBKY HA TPH BAKAHCHH — CJIecaps, KAMEHIIUKA U
r1oTHUKA. CKOJIBKO CYIIECTBYET CIIOCOOOB pean30BaTh 3asBKY MPEANPUATHS, €CIIU B OI0pO
3aperucTpupoBaHo 25 ciuecapei, 20 KaMEeHIIUKOB U 15 MI0THUKOB?

Monetky O6pocaroT fecsiTh pa3. CKOJIIBKO Pa3IUYHbIX MOCIEI0BATEILHOCTEH U3 OPJIOB U PEIIEK MOXKET
IIPYU 3TOM IOJIY4YUTHCA?

Hanumure paznoxenue creneHu o6uHoma: a) (x + 1) 7 0) (x—2) °, B) 3x + 2y)4;

Haiinute ueTBepThlii wieH pasnoxeHus (8x —5y) °,

Pemure ypaBHEeHHS: a) Ax5 =18 A4X 2; 0) Azx-l-CX1:79

f(0)=0 f()=1 f(n)=f(n-1+f(n-2) rpu N =2

Haiinute pemenre peKyppeHTHOTO ypaBHEHUS
PemuTh pekyppeHTHBIC COOTHOIICHUS: 1) @nei—an=N,a1=1; 2)awi=4a,+6,a0=-5. 3) a1
=an+n+1,a=1 4)ani=5 a,+4n°+6n-7,a =3

Haiiure K09)ULIMEHT IPH X 1Sl MHOTOWICHA (2-X+x2 )°

HaiiTi anreOpandeckyro cyMMy KO3 PUITMEHTOB MHOTOYICHA OTHOCUTENIBHO X, TIOJy4aeMOro B
pasioxennn GuHoma (3x-4)

PacKpBITh CKOOKHU 1 IIPUBECTH HOAOOHBIC WICHBI B BHIPAKCHUH (X+Y)°.

Bsrauciuts (0,97)*

PackppITh ckOOKM U IPUBECTU MOJOOHBIE WIEHBI B BBIPAKEHUU (x+y+z)4, HCIIONB3Ys
HNOJMHOMHUAIIbHYIO (hOpMYITy.

MeTtoauyeckue MaTepHuaJibl, onpeaesionye nMpoueIypbl oOlleHUBAHUS 3HAHUI, YMeHMI,

HABBIKOB M (MJIM) ONBbITA [JeATEJbHOCTH, XAPAKTEPU3YIIUX 3Tanbl (OPMHPOBAHUSA
KOMIIeTeHIMH

Hrorosas omeHka 3HaHI/II>'I, YMCHHﬁ, CII0CO00B ACATCIIbBHOCTH CTYICHTOB I10 H3y‘laeM0ﬁ JAUCHUITIINHC

cocrasirszeT 100 OamioB

MaxkcumanabHOe KOJTMYECTBO OAJI0B, KOTOPOE MOXKHO HaOpaTh 3a TEKyIU KOHTposb — 70 6asioB.

3a OTBETHI Ha BOIPOCHI YCTHOT'O OIpOca 00y4aroUuiicss MOXeT HabpaTh MakcuMaiabHO 10 Gaios.

3a BBINOJIHEHUE TeCTa 00yJaroIuiicss MOXKeT HaOpaTh MakcuMaiabHO 10 Gayios.

3a BBIMOJHEHUS KOHTPOJILHOW PaboThl 00ydaromuiicss MoxxeT HabpaTh MakcuMaiabHO 20 6aoB.

3a BbINoiHEHUs pedepaTa oOyuaronmiics MoxeT HabpaTh MakcumanbHO 10 Gasos.

3a BBIMOJHEHUS] CAMOCTOSITEIHbHON paboThl 00yJaroNIHiics MOXKET HabpaTh MakcuManbHO 20 6auios.
MaxkcumanbHast cyMmMa 6ajuioB, KOTOpbIe 00yJaroIuiicss MOXKeT HabpaTh IpU cAaye 3ayeTa ¢ OLEHKOI,

cocrasirszeT 30 OaIoB.

Z[J'ISI clla4yM 3a4yeTa C OLIEHKOMH HeO6XO,[[I/IMO BBITIOJIHUTB BCC 3alaHUA TCKYIICTO KOHTPOJIA. 3HaYMMBIM

MOMCHTOM ABJIACTCA IMOKA3aTCJIb U3YUCHUS MaTCpualia J'IeKHI/Iﬁ 1 BBITIOJIHCHHEC 3a)IaHI/H7I B YKa3aHHBIC CPOKH.
Ha 3agert ¢ OHCHKOﬁ BBIHOCUTCA MaTCpual, HU3JIaraeMblii B JICKIIUAX U paCCManI/IBaeMHﬁ Ha MPaKTUUICCKHUX

3aHATHUSX.
IIxaJja oueHUBAHHUA IK3aMeHa
bamnsr Kpurepun onennBanus
0-5 C rpyObiMu omrOKkamMu U3JiaraeT TEOpEeTHUECKU MaTepual, He BIaIeeT MOHITUSIMU U

TepMHHOHOFHCﬁ, HC OTBCYACT HAa BOIIPOCHI
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6-11 JleMOHCTpHUpYeT YaCTUYHOE BOCIIPOU3BeIeHNE N3yueHHOT0. OOBSICHSIET OT/IeIbHBIC
TMIOJIOXKEHUS YCBOGHHOM Teopuu. He oTBewaeT Ha OONBIIMHCTBO BOIIPOCOB

12-21 W3naraer TeopeTuueckuii MaTepual, BIaJeeT MOHATUSAMU U TEPMUHOJIOTHEN, CIOCOOEH
K 0000IIEHNIO U310KEHHOW TEOPUH, BUIUT CBSA3b TEOPHH C IPAKTUKOM, yMeeT
IIPUMEHUTD €€ B IIPOCTEUILINX CIydasX.

22-27 UeTKo ¥ JIOTUYHO U3JIaraeT TEOPETUUECKUN MaTepral, CBOOOIHO BIAJCET MOHATHIMU U
TEPMHUHOJIOTHEH, CITOCOOCH K 00OOIICHHUIO H3JI0KEHHON TEOPHH, XOPOIIIO BUIUT CBSI3b
TEOPHUU C MPAKTUKOH, YMEET MPUMEHUTH €€.

OTtBeyvaer Ha OOJIBIIMHCTBO BOITPOCOB

28-30 YeTko ¥ JOrMYHO U3JIaraeT TEOPETUIECKUI MaTepua, CBOOOTHO BIaAeeT MOHATUSIMH U
TEPMUHOJIOTHEH, CIIOCOOCH K 000OILEHUIO U3JI0KEHHOMN TEOPUH, XOPOIIO BUIHT CBS3b
TEOPUH C TIPAKTHKO, yMEeT IPUMEHUTH €€ .

OtBeuaeT Ha BCe BOMPOCHI, ICMOHCTPUPYS OCO3HAHHOCTh YCBOCHHBIX TEOPETHICCKHX
3HAHHU, IPOSIBIISASE CIIOCOOHOCTH K CAMOCTOSITEIbHBIM BBIBOZAM H T.II.

HroroBasi mkana oneHNBaHNUs Pe3yJIbTATOB OCBOCHUS THCIUTLIMHbI
HroroBas omeHKa Mo JUCHHUILTHHE (OPMUPYETCS U3 CYMMBI OAJIJIOB 1O Pe3yabTaTaM TEKYIIETro
KOHTPOJISI ¥ TIPOMEXKYTOYHOW aTTECTAllMM U BBICTABISCTCS B COOTBETCTBHH C INPHBEICHHON HIDKE
TaOJIULIEH.

OneHka no NATHOAIILHOI cCTEMe OneHka o cTo0aJILHON cHCTEME
OTJINYHO 81-100
XOPOoI11I0 61-80
Y/10BJIETBOPUTEIbHO 41-60
HEY/10BJIETBOPHUTEILHO 0-40

6. YUYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUEJIUCIHUITIJIMHBbI
6.1. OcHoBHas JUTepaTypa

1. baspun, U.M. JluckperHas maTemaruka : ydeOHUK U 3aJJa4HUK JUIsl Tpuki.Oakanaspuara / W. U.
baspun. - M. : Opaiit, 2017. - 208c. — TekcT: HEeMOCPeICTBEHHBIH.

2. baepun, U.U. JluckperHas maremaTuka. Y4YeOHUK M 3ajauHuK : Juis By3oB/ . U. baBpun. —
Mocksa : M3narensctBo FOpaiit, 2023. — 193 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-
07065-1. — Teker : anextpoHHBI // OOpa3zoBatenpHas minatgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/511261 (mxara obpammenus: 02.06.2023).

3. JuckperHass mareMaTHka : yuyeOHoe mocoOue s By3oB/ [I. C. AHaHuyeB [M Ap.] ; MOA Hay4HOM
penakmueit A. H. Cecekuna. — Mocksa : M3marensctBo IOpaiir, 2022. — 108 c. — (Bsicmee
oOpazoBanue). — ISBN 978-5-534-08214-2. — Tekct : o»nextpoHHbi //  OOpa3oBarenbHas

mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492307 (mnarta obpamenus: 02.06.2023).

6.2. JlonotHUTeIbHASI TUTepaTypa

1. Ocunosa B.A. OcHOBBI AMCKpETHON MaTeMaTUKH: yueb.mocodue aist By30B / B. A. Ocunosa. - M. :
DOOPYM-UH®DPA-M, 2006. - 160c.- TekcT: HEMOCPEICTBEHHBIM.

2. Ilesenes, 0. I1. luckperHas marematuka : yueonoe nocooue / 1O. I1. Illesenes. — 4-e u3., crep. —
Cankr-IlerepOypr : Jlans, 2019. — 592 ¢. — ISBN 978-5-8114-4284-3. — TekcrT : 31eKTpOHHBI //
Jlanp : snekTpoHHO-OMONMoTeuHass cuctema. — URL: https://e.lanbook.com/book/118616 (mata

obparmenust: 02.06.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTEIEH.

3. Auxnekcees, B. b. Jluckpernas maremaruka : yuebnuk / B.b. AnexceeB. — Mocksa : UHOPA-M, 2023.
— 133 ¢. — (Beicmiee o6paszoBanue: bakanaspuar). — DOI 10.12737/1172256. - ISBN 978-5-16-
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016520-2. - Tekcr : amektponnsii. - URL: https://znanium.com/catalog/product/1915507 (mara
obpamtenus: 02.06.2023). — Pexxum qoctyma: mo mOAMHUCKe.

Boponenko, A. A. JluckperHas maremartwka. 3alayd W YIOPaXHEHUS C PEHICHUSAMH : y4eOHO-
metoaunyeckoe nocodue / A.A. Boponenko, B.C. ®egopoBa.— Mocksa : UHOPA-M, 2022. — 104 c.
— (Beicmice obpazoBanue: bakanaspuar). — DOI 10.12737/753. - ISBN 978-5-16-006601-1. - Tekcr
: anektpounbiid. - URL: https://znanium.com/catalog/product/1834398 (mara obparenus: 02.06.2023).
— Pesxum ntocryrma: mo moJimmcke.

lamkoB, C.b. JluckperHas mareMaTHka : Y4eOHMK u mpakTukyMm s By3oB/ C. b. I'amkos,
A. b. ®ponoB. — 3-¢ m3x., ucnp. u aon. — Mocksa : UznarensctBo FOpaiit, 2023. — 483 ¢c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-11613-7. — Tekcr : anektponnsiit / OGpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511483 (nara obpamenus: 02.06.2023).
Tapannukos, O.B. JluckperHas wmaremaTuka. 3aJadyHuK : yueOHOe mocoOue Juisi BY30B /
IO. B. TapannukoB. —  MockBa: MszmarensctBo  FOpaiit, 2023.— 385c.— (Bsicmee
obpazoBanue). — ISBN 978-5-534-01180-7. — Tekct : onektpoHHbli // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/511496 (mara obpamenus: 02.06.2023).

6.3. Pecypchl uH(OPpMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTu « UHTepHET)

www.school.edu.ru/ IlenTpanbHbiii  oOpa3zoBarenbHblii  mopTain. COAEPKUT HOPMATHUBHBIC

JNOKYMEHTHl MHUHHCTEpCTBA OOpa3oBaHHWsl M HAayKd, CTaHAApThl, HHGOPMAIMIO O TPOBEICHUU
SKCIIEPUMEHTOB.

http://fcior.edu.ru/ deaepanbHblii EHTP HHPOPMAITHOHHO-00PA30BATEIILHBIX PECYPCOB
www.edu.ru/ deaepaibHbie 00pa3oBaTEeIbHBIC TTOPTAIIBI
http://www.mccme.ru  MOCKOBCKHIT IIEHTp HENPEPHIBHOIO MAaTEeMaTHYECKOro 0Opa3oBaHHS

(MITHMO)

http://school-collection.edu.ru/ Enunas xomiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://www.school.edu.ru/catalog.asp?cat_ob_no=964&pg=1 Poccuiickuii

00111600pa30BaTEIbHBINIIOPTAIT

http://www.it-n.ru/communities.aspx?cat no=4510&tmpl=com Coo01iecTBo
y4HTEIeNMaTEMAaTUKHU
http://www.math.ru. Meronnueckue pa3paboTku. bubnuoreka, MenuaTexa, OMUMITHA/IBI, 3a/1a4H,

HAYYHBIC IIKOJIbI, YIUTCIIbCKAA, HCTOPUA MATCMAaTUKHU

http://mat.1september.ru. 'azera "Maremaruka" u3narensckoro qoma "I[lepBoe ceHTIOps"
http://school _collection.edu.ru/collection/matematika/MaTtepuansl 1Mo MaTeMaTHKE B
Enunoiikomiekuu mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB

http://www.exponenta.ru. O6pa3zoBarenbHbIii MaTeMaTHYECKU# caiiT Exponenta.ru
http://www.mathnet.ru. O6mepoccuiickuii maTemaruueckuii mopran Math_Net.Ru
http://www.allmath.ru. IToptan Allmath.ru — Bcsi MaremaTrka B OTHOM MeCTe
http://math.ournet.md. BuptyanbHas mkosia I0HOTO MaTeMaTHKA

http://www.bymath.net. Best anemenrtapHas Mmatematuka: CpenHssi MaTeMaTHYeCKas HHTEPHET —

IKOJIa

http://www.neive.by.ru

http://www.uztest.ru. EI'D nmo MmaremaTuke: moJroToBKa K TECTUPOBAHUIO
http://zadachi.mccme.ru. 3amauu Mo reoMeTpuu: HHPOPMAITHOHHO — TOUCKOBAsi CUCTEMA
http://tasks.ceemat.ru. 3agadyauK It HOATOTOBKH K OJIMMITMAZAM 110 MATEMATHKE
http://ilib.mccme.ru. MaTepHeT-0nbIroTeKa (PU3UKO-MAaTEeMaTHIECKOM JINTEPATyPhI
http://www.problems.ru. Marepuer-nipoekt "3amxaun"

http://www.shevkin.ru/ Marematuka. [llkona. Byaymee. Caiit yuurens marematuku A.B.

[leBxuHa

7. METOIJUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JUCHUTIJIMHBI

1. MGTOHquCKHe PEKOMCHAAIWH IO IMOATOTOBKE K ITPAKTUYCCKUM 3aHATHUAM.
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2. Metonuueckre peKOMEHIAIUH 110 OPTaHU3AIMK CAMOCTOSTEILHON paOOThI 1O TUCIIMTUIMHAM.

8. UTH®OOPMAILIMOHHBIE TEXHOJIOT'UHU IJ151 OCYIECTBJIEHUSI OBPABOBATEJIBHOI'O
MPOLIECCA IO JUCIUAIIIUHE

JIMeH3HOHHOE MPOrpaMMHoe odecrneyeHue:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuoHHbie cipaBOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

[TpodeccrnonansHbie 6a3bl TaHHBIX
fgosvo.ru — IMopran denepanbHbIX FOCYAAPCTBEHHBIX 00PA30BATEIbHBIX CTAHIAPTOB BBICIIETO 00pa30BAHMUS
pravo.gov.ru - OdbunuansHeIi HHTEPHET-IIOPTAI IIPAaBOBOI HHGMOPMAIIMHU
www.edu.ru — ®eaepanbHbiii mopTai Poccuiickoe o0pazoBaHue

CB0OOOIHO pacmpocTpaHseMoe MporpaMMHOE oOOecreueHrue, B TOM 4YHCIE OTEYECTBEHHOTO
IIPOU3BOJICTBA

OMC IIneep (st BOCIIpOU3BEACHUS DIEKTPOHHBIX Y4eOHBIX MoyIieil)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHbI

MarepuanbHO-TEXHUUECKOE 00ecTIeueHNE TUCIUIUIMHBI BKIOYAeT B ceOsl:

- yueOHbBIC AayJUTOPUHM JUIS TPOBEJCHUS YUYEOHBIX 3aHATHI, OCHAIICHHBIE OOOPYIOBaHUEM H
TEXHHUYECKUMHU CPEACTBAMH OOydUeHUs: y4eOHOW MeOenbio, JOCKOW, JIEMOHCTPAIMOHHBIM 000PYIOBaHHEM,
MEPCOHATBHBIMU KOMITbIOTEPAMHU, IIPOEKTOPOM;

- IOMCUICHUA JIA CaMOCTOSITEIILHON pa6OTBI, OCHAIIICHHBIC KOMHBIOTCpHOfI TEXHUKOU C BO3MOXKHOCTELIO
nojkitoueHueM K cetu «UHTepHeT» u oOecmedeHWeM JocTyma K SJIEKTPOHHOM HH(POPMAIIMOHHO-
0o0pasoBaTenbHON cpefie.
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