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1. INJIAHUPYEMBIE PE3YJIBTATHI OBYYEHUS
1.1. Ileap ¥ 3aga9u AUCHUIIHHBI
eab ocBoeHHs JUCHHUILIMHBI:

LlenstMu OCBOCHHMSI TUCIUIUTHHBI «J{MCKpeTHas MaTeMaTHKa ABJSETCS (OPMUPOBAHUE Y CTYICHTOB
o01Iei MaTeMaTH9eCKON KyJIbTYPhI, OBJIaICHHE UMH OCHOBHBIMUA MAaTEMATHUYECKUMU MOHITHSIMHA U METOJaMHU
pEIICHUS TUIIOBBIX 3aIaHUH, TAK HEOOXOMMBIMHU YUUTEIII0 MAaTCMATHKH.

3agaum AMCUMILIMHBI:
1.dopmupoBaHue y CTYICHTOB OCHOBHBIX MATEMAaTHUYECKUX MOHATUNA U 3aKOHOMEPHOCTEN TEOPUU MHOXKECTB,
MaTeMaTUYeCKOU JIOTUKH, TEOPUH TpadoB, anreOpsl BRICKa3bIBAHUN, TEOPUU MTPEIUKATOB.
2. ®opMHUpPOBaHUE y CTYICHTOB YMEHUS OMEPUPOBATH C A0CTPAKTHBIMU OOBEKTAMH M OBITh KOPPEKTHBIMH B
yHoTpeOJICHUU MAaTEMATHICCKUX TTOHATHI M CHMBOJIOB JIJISl BRIPQKEHUS KOJIMYECTBEHHBIX H Ka4€CTBEHHBIX
OTHOIIICHHUH.
3. dopMupoBaHUE MaTEMaTUUYECKOTO aIlllapaTa ¥ OCBOCHUE OCHOBHBIX BBIYMCIUTEIBHBIX CXEM U ITPUEMOB.
4. ®opmupoBaHHe y CTYICHTOB YMEHUS MPUMEHSITh OCHOBHBIE TIOHATHS M METO/Ibl PEIIEHUS TUIIOBBIX 3aa4
Ha MPaKTHUKE.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHUsI

B pesynpTare OCBOSHHsS [NAaHHOM AMCHUIUIMHBL y oOydarommxcs (OPMUPYIOTCS CIEIYIOIINe
KOMITETCHIIVH:

YK — 1. CiocobeH oCymIecTBIATh MOUCK, KPUTUYECKUN aHAIM3 U CHHTE3 MHPOPMALUHU, TPUMEHSThH
CHCTEMHBIN TTOIXO/ JJIsl PEIICHNUS TIOCTABICHHBIX 3a/1a4.

I1K — 1. CriocobeH ocBanBaTh U UCTIOJIB30BATh TEOPETHUECKUE 3HAHUS M MPAKTUYECKIE YMEHUS H HAaBBIKH
B IIPEMETHON 001aCTH NMPH pelieHNH TPodeCCHOHATBHBIX 3a1a4

2.  MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
IMPOI'PAMMBbI

JucuumuinHa BXOIUT B Moyiib «IIpeameTHo-mMeToquueckuit Moayis (npoduias Matematuka)»

oOsi3arenbHON yacTu bioka 1 «/{ucuumninmnsl (MOAynn)» U BIsE€TCS 0043aTENbHOM ISl U3yUSHHUSI.

J1s oCBOEGHMS IOUCHMIUIMHBI «/IMCKpeTHass MaTeMaTHKa» CTYAEHTHl HUCIOJIb3YIOT 3HAHUS, YMEHHS,
HaBBIKM, TOJy4YE€HHbIE M CHOPMHPOBAHHBIE B XOJI€ M3YYEHHUS IUCLMIUIMHBI «Anredpa W TEOpUs UYUCEN»,
«MaTeMaTU4eCKUI aHaIHU3.

N3yuenne nucuumiuHbl «/{uckperHas MmaTeMaTiuKay siBiseTcs: 6a30i JUIsl AajdbHEHUIIEro OCBOCHUS
CTYJEHTaMH  JUCHUIUIMHBI  «M30paHHbIe  BOMpOCHl  BBICHIEH  MaTeMaTUKU», «ApHPMETHKA
JeWCTBUTENBHBIX Yhcen», «O0pa3oBaTeIbHbIC TEXHOJIOTUH B 00YUEHUN MaTEMATHUKE».

3. OBBEM U COIEPKAHUE JUCHUITJINHBI
3.1. O0beM IMCHUILIMHDBI

IToxa3atenb 00beMa TUCHUILTHHBI Kox-Bo yacos
Ounasn

OO0BeM TUCIMIUINHBI B 3a4€THBIX SJMHUIAX 3
O0BEeM QUCIUAIUIMHEI B Yacax 108
KonraktHas pabora: 56,3
Jlexuun 18
[TpakTryeckue 3aHATHS 36
KoHTaKTHBIE Yachl HA IPOMEKYTOUHYIO aTTECTAIHIO: 2,3
DK3aMeH 0,3
ITpempK3aMeHaOHHAsE KOHCYNIbTalNs 2
CamocrosrenbHas paboTa 42
Kontponb 9,7

dopma NpOMEKYTOUHOM aTTECTALMU: SK3aM€EH B 9 cemecTpe.
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3.2. Conep:xxanue THCHUTIIHHBI

HaumeHoBaHue pa3jie/ioB (TeM)
JAMCUMILVINHBI ¢ KPATKUM COdepP:KaHueM

Koa-Bo
4acoB

IIpakTHyeckue

Jlekuu
3AHSATHS

Paznes |. Di1eMeHTHI TEOPUHM MHOKECTB

Tema 1. Bsedenue u 0CHOBHbIE NOHAMUSL MEOPUU MHOICECME

OcCHOBHBIE TOHATHSI TEOPUU MHOXKECTB. Orepaiuu HaJ MHOKeCTBaMH (00beAMHEHHE,
MePECCUCHNE, PA3HOCTh). YHHUBEPCAIHbHOE MHOXKECTBO. JIONMOJHEHHE MHOXKECTBA.
Huarpammbl Diinepa-Benna. OcHOBHBIE TOXKJIECTBa TEOPUU MHOXKECTB. JleKkapTOBO
(mpsiMO€ MTPOM3BEICHNE) ITPOU3BEICHNE MHOKECTB 1 €r0 CBOMCTBA.

Tema 2.bunaprvle OmHOWEHUS HA MHOICECTEAX

Omnpenenenne OTHOLIEHHs HA IapE€ MHOKECTB U IIPUMEPHI TAKUX OTHOLIEHHH.
bunapHoe oTHOLIEHHE HA MHOXECTBE, CBOMCTBO OMHAPHBIX OTHOLIEHUH
(pediekcuBHOCTB, aHTUPE(IIEKCUBHOCTD, CAMMETPUYHOCTh, aHTHCUMMETPUYHOCTH,
TPaH3UTUBHOCTBH), IPUMEPHI OTHOILLIEHUH, 00J1aJat0IINX HEKOTOPBIMU U3
NIEPEUYMCICHHBIX CBOMCTB.

Tema 3. Omuowenue 3K8UBANEHMHOCIU U OMHOULEHUE NOPAOKA
OTHOIIEHUE SKBUBAJICHTHOCTH U OTHOIIIEHUE TIOpsAIKaA, TpuMepsl. Pazouenune
MHOKECTBA U OTHOIIEHUE IKBUBAJIEHTHOCTU. DAKTOPMHOKECTBO.

Tema 4. Omobpadicenus u nOOCMAaAHOBKU

OtoOpakxeHne Ha TMape MHOXECTB, BHJbl OTOOpaXKeHUH (MHBEKTHBHBIE,
CIODBbEKTHBHBIE, OuekTuBHble). Kommosunus otoOpakeHUd U ee CBOMCTBa.
IToncTaHoBKM Kak OMEKTUBHBIE OTOOPAKEHHUs KOHEYHOT'O MHOXKECTBA Ha CeO4l.

Pazgea |l. DineMeHTHI MATEMATHYECKOM JJOTUKH

Tema 5. Ocnosnbie nonsmus aneebpbl 8bICKA3bI6AHULL

Bricka3biBaHre, OCHOBHBIE JIOTHUECKHE CBSI3KHU (OMepaiii) JIOTMKH BBICKA3bIBAaHUM,
aoruyeckast ¢opmyina. OCHOBHBIE CXEMBlI JIOTUYECKH IPABHIIBHBIX PACCYXIACHUH.
Anrebpa norukw, jornyeckue Gynkuuu. bynesa anredpa, nmpumepsl. CoBepiieHHas
JIM3BIOHKTHBHAsE HOpMaJibHast popMa. DKBUBAJIEHTHBIE PEOOPA30OBAHMSL.

Tema 6. Jloeuxa npedukamos
[TonsiTne mpeanKaTa, JIOTUKa MPeANKaTOB, (POPMYJIIBI IOTUKHU TIPpeIuKaToB. KBaHTOPHI,
obnactu neiicTBus KBaHTOPOB. CBsI3aHHBIE M CBOOOTHBIEC TIEPEMEHHEIE.

Paznes |11. DiiemenTnl Teopuu rpagos

Tema 7. Buowl epaghos

Onpenenenne rpada, BepmuHbl U pebpa. Crenenp BepwuHbl. Jlemma o
pykonoxarusax. HMcropuueckue 3amaun Teopuu rpadoB. OpHEHTHpPOBAHHBIC
HeopueHTHpoBaHHbIe Tpadbl. [lomHbie Tpadwl, ABYyHOIBHBIE Tpadbl, IJIOCKHE H
TUIaHApHBIE TpadBbl.

=

Tema 8. I'paghvi u bunapnvie omuoweHus
Crioco6b1 3aianusi TpadoB, MAaTPHUIBI CMEXKHOCTH M WHIHUAEHTHOCTH. ['padsl u
OWMHApHBIC OTHOIIICHUS.

Tema 9. Diineposwvt u camunrbmono8wvl 2paghol




MapuipyTsl, TyTH, IeTH U TUKIBI B Tpade. CBsa3HbIe rpadbl. DHIEpOBHI U
raMuIbTOHOBHI rpadbl. Kpurepwii sitneposa rpada, 1ocTaTOYHbIE YCIOBHS
ramMimibTOHOBA rpada.

Hroro 18 |36
4, YYEBHO-METOAUYECKOE OBECIIEYEHHUE CAMOCTOSATEJBHOM
PABOTHI OBYUYAIOIIUXCSA

Tembl pas H3zyyaemblie Koum DopmbI Metoauyeck DopMbI

CaMOCTOATEIb BOIIPOCHI YecT | CaMOCTOSATE]bH ue OTYETHOCTH

HOI'0 BO 0ii paboTbI olecrieyeHust
U3y4YeHHUs yaco
B

Tema 1. Onpenenenue 9 N3yuenue YyeOHo- VYcerHbll onpoc

YactuyHo OTHOLIEHUE MOPAIKA, JIUTEpaTyphbl METOUYECKO

YIOPSJOYEHH | UX BUbI, IPUMEPBHI. e

ple MHOKeCTBa | YacTuuHO oOecrnieueHue

U MX CBOMCTBa | yHOpSAZAOYECHHBIE U JUCLUTUTMHBI

JIMHEHO
YIOPSI0YCHHbIE
MHO’KECTBA,
HauOOJIBIINUN
(HauMeHbLIUI) U
MaKCUMaJlbHBIN
(MMHMMAJIBHBIN )371eM
€HT

Tema 2. Omnpenenenue 6 N3yuenue VY4eOHo- Tecr

bynesa OyneBoil anreOpsl. JIUTEPATypHI METOJUYECKO

anrebpa, Anre6pa MHOXKECTB U e

anreOpa anreOpa obecrieyeHne

MHOKECTB U BBICKa3bIBaHUI Kak JUCIUIIAHBI

anreOpa npuMepsl 0yIeBoi

BBICKA3bIBAaHUM | aJireOphI.

Tewma 3. Onpenenenue 6 N3yuenue Yy4eOHo- YcerHBIM onpoc

I'pynna rpynnsl. CBoiicTBa JINTEPATYPBI METOIUYECKO

MIOJICTAHOBOK | YMHOXEHHUS e

Sn . MMOJICTAHOBOK, oOecrieuenne

NoJArpymnmna. JUCIUIINHBI

Tema 4. Omnpenenenue 7 N3yuenue VYuebHo- YcrHbli

Jloka3aTesnbCTB | TEOPEMBI, BUJIBI JTUTEPaTyphI METOJIMYECKO | OIpOC,

aB TEOpEM, e pelieHne

MaTeMaTHhKe HEO0OXOIUMBIE U olecrnieueHue | 3a1a4y

JI0OCTaTOYHBIE JUCIUIINHBI
YCIIOBUSL.

Jloka3aTenbcTBO OT

IPOTUBHOTO

Tema S. 3anaga o 3) N3yuenne VY4ebHo- YcTHbIl

Hcropuueckue | Kénurcoeprckux JUTEpaTyphl METOJHMUYECKO | OIpOC,

3a/1a4 TEOpPUU | MOCTaX, SMJIEPOBHI U e pelieHne

rpadoB raMUJIbTOHOBBI obecrieueHre | 3a1a4 Ha
rpadsl, UX JUCLUIUINHBL | CAMOCTOSTEID
HCITOJIh30BaHUE TIPU HOM1 pabore,
peleHnn pedepat




OJIMMITHATHBIX 3a7a4.

Tema 6. HepeBo kak rpad 6e3 3 Nzydenue Y4eOHo- YcTHBIN
JepeBbs u IIUKJIOB, JIEC. JTUTEPaTypHI METOJUYECKO | OMpoC,
jeca [Iepeuncnenune e peuieHue
JIEPEBbEB, OCTOBHOE oOecrnieueHue | 3a1a4 Ha
JIepeBo, IpUMEHEHNE JMCLHUIUIMHBL | CAMOCTOSATEINb
JIEPEBBHEB. HOM pabore,
pedepar
Tema 7. Onpenenenue, 3 N3yuenue YuebHo- VYcerHblil onpoc
[Tnockue u IPUMEPHI ITaHAPHBIX JTUTEPATYPHI METOAMYECKO | pedepar
IUIaHapHbIE U HeTJIaHAPHBIX e
rpags rpados. Kpurepmuii o0ecrieyeHne
MJIAHAPHOCTH. JUCIUTLIAHBI
Tewma 8. Hcropus Bomnpoca, 3 N3yuenue VYyebHo- YcrHbIi
[IpoGnema orpezeneHue JTUTEPATypHI METOJUYECKO | OMpoc,
YEeTBIPEX IIPaBUIIbHOMN e pelenue
Kpacok H pacKpacku, MpUMeEpPbI oOecrieueHue | 3a1a4 Ha
NpaBUIbHbIC PacKpacox, JMCIUIUIAHBL | CAMOCTOSTEINb
packKpacku XPOMaTHYECKH HOI1 paboTe,
rpa¢oB MHOTOYJICH 1 pedepar
XpOMaTHYECKOe
YHCIIO.
UTOr0 42




5. ®OHJI OIIEHOYHBIX CPEJICTB JIJISI TPOBEJEHUS TEKYIIENA U
IMPOMEKYTOYHOM ATTECTAIIUM IO TUCIUTIJINHE

5.1. IlepeueHb KOMIETEHUMH C yKa3aHHMeM 3TAanoB HX (POPMHPOBAHUS B Mpoliecce OCBOEHHS
o0pa3oBaTe/IbHOI NPOrPaMMBbI

Koa u HaumMeHOBaHMe KOMIIETEHIIMU Jranbl popMUpoBaHUS

YK — 1. Cnocoben ocymiecTBisaTh Touck, 1. PaboTa Ha yueOHBIX 3aHATHAX
KPUTHYECKHI aHaIM3 U cuHTe3 uHpopmanuu, 2. CamocrosTenpHas paboTa
NPUMEHSTh ~ CUCTEMHBIA  TOAXON  JUIS
pelIeHHsI MOCTABICHHBIX 3a/1a4.

[K — 1. CriocoOeH ocBanBaTh ¥ HCTOIb30BaTh| 1. PaboTa Ha y4eOHBIX 3aHATHAX
TEOPETUYECKHUE 3HAHUS U TIPAKTHUCCKUE 2. CamocrositenpHast paboTa
YMEHUS ¥ HABBIKH B TIPEMETHOM 001aCcTH
[pY pelIeHUY TPO(HEeCCHOHATBHBIX 3a71a4




5.2. Onucanue Noka3zareseil 1 KpUTepreB OLleHUBAHNSA KOMIETEHIIHII HA PA3JIMYHBIX 3Tanax ux
(popmupoBaHus, onucaHne MKAJI OLeHUBAHNUS

MpOOJIEMHBIX CUTyalui
Ha OCHOBE CHCTEMHOIO

MOaX0/a, criocobamu
pa3paboTKK  CTpaTeruu
b ()5 (o 9:950

Ypos
Onenn | eHb Jran HIxaJjia oneHu
Baembl | chop | popmupona Onucanue Kpurepun BAHUA
e MHPO HUS nokasareJiei OLICHUBAHMS
KoMIIe -
T BaHH
CHLUH 0
CTH
VYK-1 | Ilopor | 1. Paborana | 3HaTh OCHOBBI | YcTHbIM onpoc, | Ilkana
OBBbIl | yueOHBIX CHUCTEMHOI'O IOAXOAA H | TECT, OLICHUBAHHUS
3aHATUSX OCHOBHbIE IPUEMBI | KOHTPOJIbHAS TecTa
2. paspenieHus paborta, pemenne | [llkana
CamocrosiTen | npoOJeMHBIX CUTyalluid | 3aj1a4 Ha OLICHUBAHUS
pHas pabota | YMeThb OCYLIECTBIISATH | CAMOCTOATENBHO’ | yCTHOIO
KpPUTHYCCKHiT  amamu3 | Padote, pedepar | ompoca
MpOOJIEMHBIX CUTYyallui [IIkama
Ha OCHOBE CHCTEMHOIO OLICHUBAHHUS
M0JIX0/1a, BbIpaOaTHIBAThH KOHTPOJIbHON
CTpaTEeruIo ACUCTBUI paboThl
[Ixana
OLICHUBAHHUS
pelieHus 3aaad
Ha
CaMOCTOSITEIILHO
it pabote
[Ixana
OLICHUBAHHUS
pedepara
[Ipon | 1. PaGota na | 3HaTh OCHOBBI | YcTHBIN onipoc, | [kama
BUHYT | Y4eOHBIX CHUCTEMHOI'O IOAXOAA U | TECT, OLICHUBAHHUS
Bl | 3aHATHUAX OCHOBHbIE MIpUEMBI | KOHTPOJIbHAS TecTa
2. paspeleHus pabora, pemenne | Illkana
CamocTosiTen | mpoOJIeMHBIX CUTyalluid | 3a1a4 Ha OLICHUBAHUS
bHasg pabora | YMETh  OCYIIECTBJIATHL | CAMOCTOSITENBHON | yCTHOTO
KPUTUYECKUI ananm3 | pabore, pedepat | ompoca
MpOOJIEMHBIX CUTYyalui [IIxana
Ha OCHOBE CHCTEMHOI'O OLICHUBAHHUS
MOJIX0/1a, BbIpabaThIBATh KOHTPOJIbHON
CTpaTeruro JNENUCTBUN paboThI
Bmanets METOodaMUu xana
KPUTHYECKOIO  aHaIu3a OLICHUBAHHUS

peleHus 3a1a49
Ha
CaMOCTOSITEIIbHO
it pabote
[Mkana
OLICHHUBAHUA

pedepata




Ypos

Omnenn | eHb Jran HIxaJia oneHu
Baembl | chop | popmupona Onucanue Kpurepun BAHUA
e MHPO HHA nokasareJiei OlleHUBAHUS
KoMIIe -
T BaHH
eHIIUH 0
CTH
IIK-1 | Ilopor | 1. PaGora Ha | 3HATh OCHOBHBIC 3aKOHBI | Y CTHBIH [Ixana
OBBIH | y4EOHBIX MaTeMaTH4eCKON Olpoc, TecT, | OLICHUBAHUS
3aHSTHSIX CTaTHCTHKH, KOHTpOJIbHAsT | TecTa
2. TEOPETHYECKHE OCHOBBI pabora, [Mxama
CamocrodTen | menarorndeckoi pEIICHNE 33/1a4 | OLIEHUBAHUS
bHas paboTa | EATENbHOCTH Ha YCTHOTO
Ymers hopMupoBaTh CaMOCTOATEIIEHO | orpoca
Pa3BUBAIOIILYIO it paGore, Ixana
obGpasoBarensHyto cpeny | Pedepar OIICHUBAHHSI
JUTSL TOCTHKEHUS KOHTPOJIbHON
JTUYHOCTHBIX, paboTsI
MPEIMETHBIX U xana
MeTanpeIMETHBIX OLICHUBAHUS
pe3yabTaTOB 00ydEHUS peleHus 3a1a49
CpeIcTBaMu Ha
MPETo/IaBaeMbIX yUeOHBIX CaMOCTOSITEITLHO
IPEIMETOB. it pabote
[Ixana
OLICHUBAHUS
CaMOCTOSITEITLHO
i paboThI
[Ixana
OLICHUBAHUS
pedepara
[Ipon | 1. PabotaHa | 3HaTb OCHOBHBIE 3aKOHBI | YCTHBIN Ixana
BUHYT | y4eOHBIX MaTeMaTH4eCKON Ompoc, TecT, | OLICHUBAHUS
Bl | 3aHATHAX CTaTHCTHKH, KOHTpOJIbHAsT | TecTa
2. TEOPETUYECKHE  OCHOBHI | paborTa, [Mkana
CamocrodTen | menarorn4eckoi pEIICHNE 33/1a4 | OLEHUBAHUS
pHas paboTa | JESTEIBHOCTH; Ha YCTHOTO
Ymerb hopMupoBaTh CaMOCTOATCIBRHO | oripoca
Pa3BHUBAOIIYIO i pabore, [kaira
00pa30BaTeNbHYIO Cpey pedepar OLICHUBAHHUS
JUTST TOCTYDKEHHSI KOHTPOJHHOH
JTUYHOCTHBIX, paboTsI
[IPEAMETHBIX U [Ixana
MeTamnpeIMETHBIX OLICHUBAHUS
pe3yIbTaTOB OOYUCHHS pedepara
cpelncTBamMu [Tkana
MpenojaBaeMbIX Y4eOHbIX OLICHUBAHUS
IPEIMETOB; pelieHus 3a1aq
Bnanetr HaBLIKAMU Ha
dbopMupOBaHUS CaMOCTOSITEITLHO
pa3BUBAIOIICH i pabore
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00pa30BaTEeNbHON CpeIbl
JUTSL JOCTHDKEHHS
JMYHOCTHBIX,
NPEJMETHBIX U
MeTalpeIMETHBIX
PE3yIbTaTOB O0yUYCHUS
CpencTBaMu
IPEIo/IaBaeMbIX y4eOHBIX
IpEMETOB.

IIxana oneHNBaHUA TECTA.

IToxka3zaren
b

Banasl

Brmonaeno o 40% 3amanni

Breimoneno 41-60% 3amanuii

Brimonneno 61-80% 3amauwnit

Brimonneno 6omee 81% 3amannii

gl winN

IIIkaj1a oeHUBAHNUS YCTHOI'O OIIpOca.

Kpurepnii onenuBanus

Banasl

Martepuan H3JI0KEH MOCIeJ0BaTeIbHO W TPaMOTHO, CAENaHbl HEOOXOIUMBIE
00001IeHN 1 BBIBOIEI

10

MaTepI/IaJ'I H3JI0KCH IMOCJIICAOBATCIBHO U TpPaMOTHO, CHACJIAaHbI HCO6XOI[I/IMLIC
0606HI€HI/I$I U BBIBOJbI, HO JOMNYyHICHbBI HCECYIICCTBCHHBLIC HCTOYHOCTH,
HCIIPABJICHHBIC CAMUM CTYJCHTOM.

Marepuan H3J0K€H HEIMOJIHO, HO IOKa3aHO o0Ilee MOHWMAaHHWE BOIpoca WU
MPOJIEMOHCTPUPOBAHBI YMEHHMS, JIOCTAaTOUHbBIE JMJig JaJdbHEHIIEro YCBOCHHS
MaTepHa.na, NN UMCJINCH Sany,HHeHI/ISI, NN ,ZIOHyHIeHI)I 0HII/I6KI/I B OHpeJIeJ'IeHI/II/I
MOHSATUM, MCIOJIB30BAHUM TEPMHUHOJIOTHH, HCIPABICHHbIE TMOCIE 3aMeyaHui
MIPETNO/IaBaTelIs, IPU ITOM CTYACHT JIeJlaeT He0OXOAMMBbIE 0000IIEHUS U BHIBOJIBI

He packpeiTo OCHOBHOE cojaepkaHue y4eOHOro Mmarepuana, CTYICHT
JEMOHCTPHUPYET HE3HAHWE WJIM HEMOHUMaHUe OoJjblleld Wiu HaumOojee BaKHOU
4acTH y4eOHOTro Marepuana, JIONycKaeT OLUIMOKM B ONpeesIeHUH MOHATHH, Ipu
WCIIOJIb30BAaHUHM TEPMHHOJIOTHH, KOTOPbIE KM HE MCIPABILIIOTCA  IOCIE
HECKOJIbKMX 3aMEYaHM pernogaBaTers

IIIkajia OeHHBAHUA KOHTPOJIbHOH padoThl.

IToka3areinn

Baniabl

Brmonaeno no 40% 3amanuii

Bremomaeno 41-60% 3amanmnii

Brmomnneno 61-80% 3amanuii
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| Brimontaeno 6omnee 81% 3amanuii

| 10

IIIxana omeHUBAHUS peUICHUHA 3a1a1 HA CaMOCTOSITEJILHOM pa60Te

IToxka3zaTean Bajabl
Brimmonneno no 40% 3ananuii 2
Bremomaeno 41-60% 3amanui 4
Brimonneno 61-80% 3amanunii 8
Brinonneno 6omnee 81% 3aganuii 10
IlIkana ouenuBanus pedepara.
Kpurepuii ouennBanus Bbanabl
CamocrosiTenpHass paboTa BBIIOJHEHA IMOJTHOCTBIO, TE€Ma PACKpPbBITA, BBIBOJIbBI 9-10
COOTBETCTBYIOT MCCIICIOBAHUIO, BBINOJIHEHA B CPOK
CamocrosiTenpHass paboTa BBITIOJHEHA IMOJTHOCTBIO, TE€Ma PACKpPbBITA, BBIBOJIbBI
YaCTUYHO HE 00OCHOBAHEI 7.8
, BBITIOJTHEHA B CPOK
CamocrosiTenpHass paboTa BBHINOJHEHA, TeMa PACKPbITA YaCTUYHO, BBIBOJIBI 5.6
OTYACTH HE COOTBETCTBYIOT TEME, BHINOJIHEHA B CPOK
CamocrosTenpHas paboTa B 11€JI0M BBIITOJTHEHA, TEMa PACKPhITa HEMOJHOCTHIO, 3.4
BBIBOJIbI OTYACTH HE COOTBETCTBYIOT TEME, BHITIOJIHEHA B CPOK
CaMmocTosiTenbHast paboTa B 11€JI0M BBIIIOJIHEHA, TEMa HEPACKPhITa, €CTh IpyObIe
OIUOKH B U3JI0KEHUH MaTepuasa, BBIBOJbI HE COOTBETCTBYIOT TEME, 1.2
CamocTosiTenbHasi paboTa He BBITIOTHEHA 0

5.3. TunoBble KOHTPOJbHbIE 3aJaHUS WM HHbIe MaTepUajbl, HeOOXOAMMBbIe IJs OLEHKHU
3HAHMH, yYMeHHH, HABBIKOB M (MJIH) ONBITA JAeATEIbHOCTH, XAPAKTEPHU3YKIIHUX 3TaNbl

(opMHupoOBaHUSI KOMIIETCHIIHIT B IpoLecce OCBOCHUSI 00Pa30BaTEJbHOM NPOrPaMMBbI

IIpuMmepHbIe TeMbl pedepaToB.
Anrebpa OMHApHBIX OTHOIICHUH M OTOOpaKEHU
OTtobpaxxkeHus u (hakTop-MHOKECTBA
OTHOIIEHUS SKBUBAJICHTHOCTH
OTHoIIEeHUS MopsAIKa
DlinepoBsl rpadbl
["aMuIbTOHOBBI Tpadbl
Cesi3HOCTB Tpada
uknet B rpadax
[Tnockue rpadsr
0. epeBbs
1. Packpacku rpados
12. OpuenTtupoBanHble rpadbl
13. Tlapocoueranus
14. Tlepeuuncnenne rpados
15. Koneunsle rpynibl 1 ux rpadsl

RB O NN E

IIpumepHBbIi CIUCOK BOMPOCOB K IK3AMEHY:
1. OcHoBHBIE OnEpany TEOPUHU MHOXKECTB U UX CBOMCTBA.
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RRO©ooNoO O ~WN

RBR O N ORWNE

18.
19.
20.
21.
22,
23.
24,

25
26

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

0.
1.
12.
13.
14.
15.
16.
17.

YHuBepcaIbHOE MHOXKECTBO U IONIOJHEHUE MHOKECTBA.
I'paduueckue WUTIOCTPALIUU B TEOPUH MHOKECTB.
JlexkapToBO POU3BEICHUE MHOKECTB U €TI0 CBOWCTBA.
bunapHOe OTHOIIEHNE U €TO0 CBOMCTBA.

OTHoOLIEHNE YKBUBAJIEHTHOCTH, IPUMEPHI.

PazOuenne MHOKECTBA M OTHOIIEHUE SKBUBAJICHTHOCTH HA HEM.
DaKTOpP-MHOXKECTBO, IPUMEPBI.

OTtHolueHne nopsiika, IpUMeEpHI.

OTtob6pakeHus1, BUJIbl 0OTOOpaKEHHUH, IPUMEPHI.
Komnozumust oto0paxeHnii, CBOHCTBa KOMITO3UIUH.
IToncranoBku. PaznoskeHue noaCTaHOBOK B ITPOU3BEIEHUE HE3aBUCUMBIX LIUKIIOB.
JIeKpeMEHT U YETHOCTb 10/ICTaHOBOK.

Bpricka3biBaHUs, OCHOBHBIE JJOTMYECKHE OIEPALIUU.
OCHOBHBIE CXEMBI JIOTUYECKH MPABUIBHBIX PACCYKIACHUM.
Anre0pa J0ruKH, Joruyeckue QyHKIHH.

bynesa anreOpa, mpumepsl.

[Ipenukat u GopMyIbl IOTUKU MPEAUKATOB.

KBanrtopsl, o6nactu aelicTBUS KBAHTOPOB.

OcHOBHbIE OlpeesIeHUs] TeOpuH rpados.

Crenenp BepinHbL. JIeMMa 0 pyKOIOXKATHSAX.

I'padbl 1 OMHAPHBIC OTHOLICHUS.

DiinepoBsl rpadbl, KPUTEPHIA ditniepoBa rpada.
["aMunbTOHOBBI Ipadbl, 10CTATOYHbBIE YCIOBHSL.

IIpumepHBIe BOIPOCHI IS ONIPOCA.
[lepeuncnure OCHOBHbIE ONEPALIUK HA/l MHOXKECTBAMHU.
CdhopmynupyiiTe OCHOBHBIE CBOIMCTBA ONepannii HaJl MHOXKECTBaMH.
Onumure AuarpaMMsl Jiiepa-BeHHa 1 UX UCTIONIb30BaHUE.
Kakumu cBoiicTBaMu MoryT 001a/1aTh OMHApHBIE OTHOIICHHS HA MHOKECTBE?
Urto Takoe pazOneHrne MHOKECTBA U KaKOBA €r0 POJIh?
Jlaiite onpeesieHne OTHOIIEHUSI YKBUBAJIEHTHOCTH.
Kakue Buia oTHomeHuii nopsaka cymectByor? [IpuBeanre npumepsl.
Kakue oTHOIIEHHS Ha Tape MHOXKECTB Ha3bIBAIOTCS OTOOpaKeHUSIMU?
JaiiTe onpenenenne OUEKTUBHOTO OTOOpaKEHUSI.
JlaiiTe onpeneneHne noICTaHOBKH.
Kak onpenensercs yMHOKEHHE MTOICTAaHOBOK?
Kakumu cBoiicTBamu 0071a1a€T YMHOKEHHUE MT0/ICTAHOBOK?
UYto Takoe TpaHCIO3UIUs?
Jlokaxwure, 4yTo J1I00YI0 MMOACTAHOBKY MOXKHO MPEICTABUTh B BUE IPOU3BEACHUS TPAHCTIOZULIHHA.
Jaiite onpeseneHne BbICKa3bIBAHUAM U JIOTHYECKUM OIEPALUSIM C HUMHU.
Yro takoe jgoruueckas popmyina?
Kakue ¢opMynbl Has3bpIBalOTCS TOXAECTBEHHO HCTUHHBIMHM, TOXXJIECTBEHHO JIOKHBIMH
BBITTOJTHUMBIMU?
Kak npoBeputs, kakast popmyna naHa?
Yro Takoe Joruyueckas GyHKIus?
[aiiTe onpeneneHne KBAHTOPOB U ONUILINATE UX UCIOJIb30BaHUE.
UYro Takoe 10Ka3aTeNbCTBO B MaTeEMaTUKe?
ChopmynupyiiTe mpaBuia BEIBOJIA.
OO6ocHyiiTe METO/ J0Ka3aTeNbCTBA OT MPOTUBHOTO.
[Iepeunciure cymecTByromme BUbl TEOPEM.
. [laiiTe onpeneneHre HEOOXOIUMBIM M JOCTATOYHBIM YCIOBHSM.
. aitTe onpenenenne rpada.
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27. KakoBo rpaduyeckoe npeacrabieHue rpada?

28. Kakue Buja rpada cymecTByoT?

29. Kakumu criocobamMu MOXHO 3a1aTh rpad?

30. Yro Takoe CTerneHb BEPUIMHbI?

31. Kakumu cBoricTBamu 001aiaeT rpad) OTHOIICHUS SKBUBAJICHTHOCTH?
32. JlaiiTe onpeneneHue cBI3HOTO rpada.

33. Uro Takoe 1ens U MUK B rpade?

34. Kakue rpadbl Ha3bIBAIOTCS SHICPOBBIMU?

35. Kakue rpadpl Ha3pIBarOTCS TAMHJIBTOHOBBIMU?

36. [laliTe onpenencHue nepeBa.

37. JlaiiTe onpeaesieHne MpaBUILHON pacKkpacku rpada?
38. Kakue rpadbl Ha3bIBAIOTCS MJIOCKUMHU | TIAHAPHBIME?
39. Kakue rpadsl He ABIAIOTCS TUIAHAPHBIMU?

40. Onummre UCTOPUYSCKHE 33][a4H TEOPUH TpadoB.

IIpuMepHBI BApUAHT TecTAa.
1. 3amansl MHOKecTBa A={1,2,3} u B={1,2,3,4,5}. BepHbIM 117151 HUX OYyAET YyTBEPKIACHHE:
a) MHOKecTBa A U B coCTOST U3 OMHAKOBBIX 2JIEMEHTOB;

b) MHOXecTBa A 1 B paBHbI;
C) MHOKECTBO A BKJIFOYAET B ce0sl MHOXKECTBO B;
d) MHOXecTBO B BKIIIOUYaET B ceOsi MHOKECTBO A.

2. Ha c¢akynbreTe ywarcs CTyAEHTHI, WMEIONIME JIOMAIIHWNA TIEPCOHAIBHBIA KOMIIBIOTED H
CTYICHTBI, HE UMEIOLIUE JOMAIIHETO MEPCOHAIBHOIO KoMmnbtorepa. IIycTh A - MHOXECTBO BCEX CTYIEHTOB
¢dakynbrera; B - MHOXECTBO CTYIAEHTOB (haKyibTeTa, UMEIOIIMX JOMAIIHUNA NEPCOHAIBHBIN KOMIIBIOTED.
Torna pa3nocthio A\B 3THX MHOKECTB OY/eT ...

d) MHOXXECTBO CTYJCHTOB (haKy/IbTeTa, He MMEIOIINX JOMAIIHEr0 MePCOHATBHOTO KOMITBIOTEPA;
b) MHOXeCTBO CTYIEHTOB (paKyabTETa, UMEIOIINX JOMAIIHUI EPCOHATBHBIN KOMITBIOTEP

C) MHOXXECTBO BCEX CTYACHTOB (aKyJIbTeTa;

d) mycToe MHOXECTBO.

3. Bribepure Takue MHOXkecTBa A U B, uTo A siBiseTcss MOAMHOXKECTBOM B.

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

4. Hano mHOXkecTBO A={34,68,136,272}. Uemy paBHa MOIITHOCTH 3TOT'0 MHOKECTBA?

5. Ecium oTHoOIIeHWE 3aJaHO HEpaBEeHCTBOM: 4X-2y>(0, TO JaHHOMY OTHOIICHHIO TPUHAIICIKUT
clieIyrolas mapa 4rucer:
a) (-1,0); b) (1,1);
c) (0.1); d) (0.-1).

6. Kakue u3 cienyrommx npeaioKeHUl He SIBIIIOTCS BhICKa3bIBAHUSIMHA?
a) B co3Be3auu Kaccuorneu ecth )XKU3Hb;
b) 2 — ueTHOE UMCITO;
¢) ropon ITapux Haxoaurces B A3uu;

d) 3>5.

7.BriOepuTe MpaBWIIbHBINA BapUAHT:
a) VxB = Vx(AV B);
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b) (VxAvV VxB) = (AV B);
c) (VxAVVxB) =Vx(AV B);
d) (VxAvV VxB) = B.

8.Beipaskenne A=>(B=>C) |= B=>(A=>C) st0 npasuio:
a) OTpHUIAHUS;
b) mepectaHOBKH MMOCHUIOK;
C) CHIIJIOTHU3Ma;
d) coennHeHMsI MOCHLUIOK.

9. IlpumepoM BBITTOITHUMON (POPMYJIBI SIBIISETCS:
a) VxA(x,y,b1);
b) A - B;
C) A = B;
d) - A.

IIpuMepHbIA BAPUAHT KOHTPOJILHOI padoThl.

1. CocraBuTth Ta6J'II/II_Iy HCTHMHHOCTHU 1JIs BBICKA3bIBAHUWA ! (A = B) = (Z_; = Z) .

no

[TposepsTte paBHocmipHOCTE: A& B—=C=AVv BVvC.

3. YcraHOBUTE, HAXOJATCS JIM B OTHOILEHHM JIOTUUECKOTO CIIel0BaHMs mpenioxkeHus A u B, ecimu: a) A —
«Yucno x — yetHoe», B — «uucio x kpatHo 7»; 6) A — «B uerbipexyronsauke ABCD nuaronanu paBHBI»,
B — «Uetsipexyronpauk ABCD — npsiMoyroiasHHUK».

4. Janbt MHOKecTBa A={X|-2<X<3L xeR}u B={x|1<x<6,4; X € R}. Haiitu u u3o6pa3urs Ha

YUCJIOBOM  NIPSIMOM  MHOXECTBa Aﬂ B, AU B, A\ B, B\A. Pucynku comnpoBoauTh

COOTBETCTBYIOIMMH 3anucsiMu. Ha KoopiMHATHOM MtockocTH n300pasuts Ax B.
5. Pacnonoxwure ciegyrone MHOKECTBA TaK, YTOOBI KaX10€ U3 HUX ObUIO MOAMHOKECTBOM CIIETYIOLIETO

(KNFHUM, MNK, MNK\F), MNFUK).

6. B rpymme 9 uenoBek — 5 neBymek u 4 tonomeil. HyxHoO chopmupoBate KomMaHy U3 4-€X 4eJOBEK Tak,
qToOBl B €€ cocTaBe ObUIO He MeHee 3-x neBymeK. CKOJIBKO CYIIECTBYET pa3jIMYHBIX BAapHAHTOB
(dbopMupoBaHHSI KOMaHIb1?

7. V13 100 ugenoBex aHrnuickuil s3pik m3yyatroT 30, Hemeukuid — 42, ¢panuysckuil — 28, aHrIMHCKUN U
HeMeukui 10, aHTTUHACKUN U QpaHIly3cKui — 5, HeMenkuil 1 Qpaniry3ckuii — 8. Bce Tpu s3bIKa U3y4aroT

Tpu cTynaeHTa. CKOJBKO CTYAEHTOB HM3y4aeT TOJIBKO OJIMH s3bIK? CKOJIBKO CTYAEHTOB HE H3ydaeT HU
OJTHOTO A3BIKa?

8. N300pa3utp BCE MIOTIapHO Hen3oMop(hHBIE 4-BepIIMHHBIE rpagsl
0e3 merenb U KpaTHBIX pedep.

9. CymectByer m 6-BepIIMHHBIHI rpag 6e3 neTenb U KpPaTHBIX
pebep, MeroIIHi Takoi Habop cTenene BepmuH: (2, 2, 2, 4, 5, 5)?

10. Jlokasatk, 4TO Ui BCAKOTO # > 3 CYIIECTBYET N-BEPIIMHHBIN CBS3HBINA Ipad Oe3 meTenb M KpaTHBIX
pedep, coaepxaiinii n-1 BEpUIMH C HEPaBHBIMU APYT APYTY CTETICHIMHU.

11. B rocynapctee 100 ropooB, U U3 KakI0ro M3 HUX BBIXOIUT 4 noporu. CKOJIBKO BCErO JOPOT B
rocynapcrae?

12. JlaH Kycok mpoBoJIoKH AIuHON 120 cM. MOXHO 111, HE JJoMasi TPOBOJIOKH, U3TOTOBUTH KapKac Kyba ¢
pebpom 10 cm?

13. Kakoe HaumeHblliee YUCIO pa3 MPHUAETCS JOMaTh MPOBOJIOKY, YTOOBI BCE K€ M3TOTOBUTH TPEOYEMBIid
Kapkac?

14. I'paHn HEKOTOPOTO MHOTOTPaHHMKA pacKpalleHbl B JBa ILBETa TaK, YTO COCEIHUE T'PAHU HMEIOT

pasHble nBeTa. M3BecTHO, YTO BCE rpaHH, KpOME OJTHOM, UMEIOT YKciio péoep, kpaTHoe 3. Jloka3aTk, 4To U
3Ta OJHA TPaHb UMEET KpaTHOe 3 uncio péodep.
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IIpumepHbIe 3a1a44 IS CAMOCTOSTEILHOM PadoThI.
1 B crpane [{udpa ects 9 roponos ¢ vazBanusimu 1, 2, 3,4, 5,6, 7, 8, 9. [lyreniecTBeHHUK OOHAPYKUII, YTO
JIBa TOPOJIa COEAMHEHBI ABUAJIMHUEN B TOM U TOJIBKO B TOM CIly4dae, €CJIM JIBy3HAYHOE YMCIIO, COCTABIECHHOE U3
UG p-Ha3BaHUI STHX TOPOJIOB, AeTUTCA Ha 3. MokHO 1 10oOpaThes U3 ropoaa 1 B ropox 9?
2. B rocynapctse 100 ropo1oB, U U3 KaXXJI0T0 U3 HUX BBIXOIUT 4 moporu. CKOJIBKO BCEro JIOpOr B
rocygapcTse?
3. JlokaxkuTe, 4TO B IEPEBE €CTh BEPIIUHA, U3 KOTOPOH BBIXOAUT POBHO OJHO peOpo (Takas BeplInHA
Ha3bIBACTCS BUCSYCH).
4. B xnacce 28 yenoBek. MokeT i OBITh Tak, 4YTO 9 U3 HUX UMEIOT 110 3 apyra (B 3ToM Kiacce), 11 —mo 4
npyra, a 10 —mo 5 npyzeii?
5. JlokaxkuTe, 4yTO MpH YAaJIEHUH JIto00ro pedpa u3 JepeBa OHO MPEBPAIIAETCs B HECBSA3HBIN rpad.
6. a) [lan xycok mpoBonoku amuHON 120 cM. MOXHO 71, HE JIoMasi IPOBOJIOKH, M3TOTOBUTH Kapkac Ky0a
pedpom 10 cm?
6) Kakoe HanMeHbIIIee YHCII0 pa3 MPHIETCS JOMATh IIPOBOJIOKY, YTOOBI BCE K€ M3TOTOBUTH TPEOyEeMBbIN
Kapkac?
7. 'paHu HEKOTOPOIrO0 MHOTOTPAHHMKA PAaCKpAaIlIEHbI B JIBa IIBETA TaK, YTO COCETHUE I'PAaHU UMEIOT pa3HbIe
1Bera. M3BecTHO, 4TO BCE rpaHH, KpOME OAHON, UIMEIOT Yucio péoep, kpaTHoe 3. Jloka3aTh, YTO U 3Ta O/IHA
rpaHb UMEET KpaTHoe 3 uncio pédep.
8. B xommaHuu y KaXKAbIX ABYX JIIOJCH POBHO MATH OOIIMX 3HAKOMBIX. J[OKa)KUTE, YTO KOJIMYECTBO Tap
3HAKOMBIX JIEIHUTCS Ha 3.
Iloxckazka
BrIpasute KoaM4ecTBO TPOEK MOMAPHO 3HAKOMBIX JIFO/IEH Yepe3 KOJIMYECTBO Map 3HAKOMBIX.
9. 12 maxmMaTHCTOB CHITPaU TYPHHUP B 0JuH KpyT. [ToToM Kaxkaplit u3 HUX Hanucan 12 cnuckoB. B mepsom
TOJIBKO OH, B (K+1)-M — Te, k10 ObLIH B K-M U Te, y Koro oHu Beiurpaii. OKka3anock, 4To y KaxkI0ro
maxMatucTa 12-i cnucok otnyaetcs ot 11-ro. CKonbko ObIII0 HUYBHX ?
10. /TaHO HECKOJIBKO OCJIBIX W HECKOJBKO YEPHBIX TOYEK. M3 ka0l Oenol TOYKM UAET CTPENKa B KAXKIYIO
4YEpHYIO, Ha KaXXIOM CTpeslke HalKMCaHO HaTypalibHOe 4Mcio. V3BECTHO, YTO eciu MpoWTH 1o J1ro0omy
3aMKHYTOMY MaplIpyTy, TO IIPOU3BEIEHNE YHCEN Ha CTpPENKaxX, UAYIIMX O HAlpaBJIE€HUIO JBHXKEHUS, paBHO
MIPOU3BEACHUIO YKCE Ha CTPEIKaX, HAYIIUX MPOTUB HaMpaBieHus ABMKeHHUs. O0s3aTeIbHO JIM TOTAA MOXKHO
MIOCTaBUTh B KaXJOM TOYKE HATypaJlbHOE YHUCJIO TakK, YTOObI YHMCIO Ha KaXIOW CTpENKE DPAaBHSIIOCH
IIPOU3BEICHUIO YHUCEIl HA €€ KOHIaX?
11. B crpane Mepa pacnonokeHo HECKOJIbKO 3aMKOB. M3 kaxaoro 3aMka BeayT Tpu Aoporu. M3 xakoro-to
3aMKa Bblexasl pbsllapb. CTpaHCTBYd IO JOporaM, OH M3 KaXJOro 3aMKa, CTOSIIEro Ha €ro IyTH,
MOBOpAvYMBaeT JUO0 HANpaBo, JIMOO HaJIEeBO MO OTHOUIEHUIO K JOpOre, 0 KOTOpoil mpuexai. Priiaps HUKOr1a
HE CBOPAaYMBAET B TY CTOPOHY, B KOTOPYIO OH CBEpHYIJI niepe 3TUM. JlokazaTk, 4To KOrjga-HUOYIb OH BEpHETCS
B MCXOJTHBIM 3aMOK.
12. Mexny 3axxuMamu A u B BKIII0U€HO HECKONBKO conpoTuBieHnit. Kaxxnoe conpoTuBieHne umeer
BXOJHOU U BBIXOJTHOM 3a)kuMbI. Kakoe HanMeHbIIIee YHCIIO COMPOTUBIEHUH HEOOXO0AMMO UMETh U KaKOBa
MOKET OBITh CXeMa UX COCTUHEHHUs, YTOOBI IPU TIOpUE JIFOOBIX JEBATH CONPOTUBIEHUH LIeNb OCTaBajlach
coequHstomel 3axxumbl A 1 B, Ho He Ob110 KOopoTKoro 3aMbikanus? (Ilopua conmpoTUBIEHUS: KOPOTKOE
3aMbIKaHHUE WJIM OOPBHIB. )
13. B xmacce yumtcs 13 mampumkoB u 13 geBouek. B nenp 8 Mapra HEKOTOphle MajJbUWKH IMTO3BOHUIIH
HEKOTOPBbIM JIEBOYKAaM W MO3/APaBWINM UX C MPa3AHUKOM (HMKAKOM MajbuMK HE 3BOHWJI OJHOM M TOHl ke
neBouke ABax/bl). Oka3anoch, YTO JAeTe MOKHO €IMHCTBEHHBIM 00pa3oMm pa30ouTh Ha 13 map Tak, 4ToObI B
KaX/10ll mape oKa3aJuCh MallbUMK C JIEBOYKOH, KOTOpoil OH 3BOHMI. Kakoe HauOosbllee 4uCIO 3BOHKOB
MOTJIO OBITH Cliea”o?
14. loxaxwure, 4TO CpeaAr JIOOBIX IIECTH YEJIOBEK €CTh JHOO0 TpOoe MOMmapHO 3HAKOMBIX, JIMOO TpOe MOMapHO
HE3HAKOMBIX.
15. 3a kpyrJbIM CTOJIOM CHISAT HECKOJIBKO rocTed. HekoTopble U3 HUX 3HAaKOMBI MEXKAY COOOH; 3HAKOMCTBO
B3aMHO. Bce 3HakoMble KaXXIOro rocTsd (cuMTas €ro camoro) CHIST BOKPYI CTOJia 4Yepe3 paBHbIC
npoMexxyTku. (st Apyroro yenoBeka 3TU MPOMEXKYTKH MOTYT OBITh Apyrumu.) MI3BecTHO, UTO Kax/ble 1BOE
MUMEIOT XOTS ObI OJJTHOTO 00111ero 3HakKoMOro. /lokakurte, 4To BCe FrOCTU 3HAKOMBI JIPYT C JPYTOM.
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16. B knacce 6ombiie 25, Ho meHbie 31 dyenoBeka. Kakaplii MaIbUnK APYKUT C ABYMS IEBOYKAMH, a Kaxaas
JIEBOYKA — ¢ TpeMsi Majmbuukamu. CKOJIbKO YeJIOBEK B Kiacce?

17. MoXHO JI1 TIPOBECTH B Tropojie 9 aBTOOYCHBIX MapIIPyTOB M YCTAaHOBUTH Ha HUX OCTAHOBKHM TaK, YTO
Kakue Obl 5 MapuIpyTOB HU ObUIM B3SITHI, HAWJAETCS OCTAHOBKA, HE JIeXKallasi HU Ha OJHOM M3 HUX, a JI00bie 7
MapLIPyTOB MPOXOJAT YEPE3 BCE OCTAHOBKHU.

18. N306pa3uTh BCE IIOMApHO Hen30MOp(HBIE 4-BepLIMHHbBIE rpagsl
0e3 meTenb U KpaTHBIX pedep.

19.IToctpouts BCE IIOTapHO HEn30MOp(hHBIE HECBS3HbBIE 5-BEpLIMHHbBIE
rpadpbl, He UMEIOIIHE TETeIb, KPATHBIX peOep M N30JUPOBAHHBIX BEPIINH.

20.1300pa3uth BCE IIOTapHO HEn30MOp(HBIE 6-BEpIIMHHbIE rpagsl

0e3 meTeNnb U KpaTHBIX pedep, COCTosNMe: U3 4 KOMIIOHEHT; 2) U3 3 KOMIIOHEHT; 3) U3 OJIHOW KOMITOHEHTHI U
umerore 7 pedep 1 2 BUCSUNE BEPIIUHBL.

21.Ckonbko CYILIECTBYET MOTMapHO HEU30MOPHBIX 0-BEepIIMHHBIX
rpadoB 0e3 neresb u KpaTHBIX pebep co CJICIYIOIIUM HaboOpoM cTeneHein
BepmmH: (2, 2, 3, 3, 3,5)?

22.CKoabpKO CYLIECTBYET HOMAPHO HEM30MOP(DHBIX, HE HUMEIOLINX ne
TeJb u KpaTHBIX pebep KyOHUYeCKHX rpagoB c 0 BepIIMHAMU? Ectp Ryt
CpeIy HUX JABYIOJbHBIC TpadbI?

23.CyiectByeT I 6-BEepILIMHHBIN rpad 0e3 MeTelb u KpaTHBIX
pebep, UMeroImuii Takoi Habop crenenel BepmuH: (2, 2, 2,4, 5, 5)?

24 BBISCHUTD, Kakue HaOOPBI CTemeHen BEPILUH MOTYT OBITH y
0-BEPIIMHHBIX CBSI3HBIX rpa¢os 0e3 neTelb u KpaTHBIX pebep, HUMEIO0
mux 7 pebep W colep)KamlMX ~ BEpPIIMHY  CTEEHH 2 W BEpPHIMHY  CTENeHH 3.
st Ka)JI0TO JIOITYCTUMOTO Habopa CTereHen BEPIIIHH MTOCTPOHTH npuMep
COOTBETCTBYIOLIETO rpada.

25.ITokazarts, 9TO B mo00oM rpade 0e3 neresb " KpaTHBIX pebep,
coJiepaKalieM HE MeHee 2 BEPILUH, HalgyTCs 2 BEPIIMHBI c OJIMHAKOBBIMHU
CTCTICHSIMH.

26.J1okxa3aTh, YTO AJIS BCAKOTO 71 > 3 CyILECTBYET M-BEPIIMHHBIN CBA3HBIN rpad Oe3 meresb U KpaTHBIX pedep,
coJiep Kaliuii 7-1 BEpIIMH C HEPAaBHBIMU IPYT APYTY CTEIEHIMH.

5.4. Metoauyeckue MaTepuaJibl, ONpeaesiloue Mpoueaypbl OleHUBAHUS 3HAHMI, YMEHUH,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapAKTePU3YIOIIMX 3Tanbl GOpMHPOBAHUA KOMIIETEHIM I

WroroBast orieHKa 3HaHUN, YMEHHUH, CIIOCOOOB JIEATEILHOCTH CTY/ICHTOB M0 H3y4aeMON JUCITUTIIINHE
coctaisier 100 Ganos

MakcumanbHOE KOJMYECTBO OAJIIIOB, KOTOPOE MOXXHO HaOpaTh 3a TEKyIIUA KOHTPosib — 70 Oayios.

3a 0TBETHI HA BOIPOCHI YCTHOT'O OIIpoca 00ydarouiics MoxeT HabpaTh MakcumainbHO 10 6amos.

3a BBINOJIHEHHUE TecTa 00yJaroUIuiicss MOXKeT HabpaTh MakcuMaiabHO 10 Gasios.

3a BBINOJIHEHUS] KOHTPOJILHOW paboThl 00yyaromuiics MoxeT HaOpaTh MakcumanbHo 10 6aos.

3a BeIoTHEHMS pedepaTa oOydaronmics MOXXeT HabpaTh MakcuMainbHO 10 Oamos.

3a pemieHue 3a7ay Ha CaMOCTOATENBHOM paboTe oOywaromuiicss MoxkeT HaOpaTh MakcuManbHO 10
0aJioB.

MaxkcumanbHast cymma OaiioB, KOTOpble OOy4aromIMHCS MOXET HabpaTh NHpU cAade HK3aMeHa,
coctaisieT 30 6amos.

Jns cmaum SK3aMeHa HEOOXOJMMO BBIOJHUTH BCE 33JaHUS TEKYIIETO0 KOHTPOJSA. 3HAYUMBIM
MOMEHTOM SIBJIIETCS NTOKa3aTellb U3yYeHUs MaTepHasa JEeKIMH U BBIIIOJIHEHUE 3a/laHUi B YKa3aHHBIE CPOKH.
Ha sk3ameH BBIHOCHUTCSI MaTepual, U3JaraeMblil B JICKIUAX U pacCCMaTPUBAEMBIN Ha MPAKTHYECKUX 3aHATHSIX.

IIkana oneHUBaHUA JYK3aMeHa.
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bannel Kpurepun onieHnBanus

0-5

C Fp}I6BIMI/I OIIMOKaMH H3/1araet TeOpeTI/ILIeCKI/Iﬁ Marepuall, HC BJIaACCT IMOHATHUAMU U
TepMI/IHOJIOI‘I/IteI, HC OTBCYACT HA BOIIPOCHL

6-11

JleMOHCTpHpYyeT YaCTUYHOE BOCIIPOM3BECHUE N3YUeHHOr0. OOBSACHSET OT/IE/IbHbIE
NOJIOKEHHS YCBOCHHOM Teopuu. He oTBeuaeT Ha OOJIBIIMHCTBO BOIPOCOB

12-21

N3naraer TeopeTnyeckuil MaTepual, BIaieeT MOHIATUAMU U TEPMUHOJIOTHEN, CIOCOOEH
K 0000IICHUIO U3I0)KEHHOW TEOPUH, BUIUT CBA3b TEOPHH C MPAKTHUKON, yMeeT
IIPUMEHHTD €€ B IPOCTEHUIINX CIydasX.

22-27

YeTKo U JIOTUYHO M3JIaraeT TeOPeTHUECKUd MaTepurai, CBOOOHO BIaieeT NOHATUIMHU U
TEPMHHOJIOTHEH, CTOCOOCH K 0000IICHUIO U3JI0KEHHON TEOPHUHU, XOPOIIIO BUANT CBSI3b
TEOPHUU C MPAKTUKON, YMEET MIPUMEHUTH €€.

OtBeuaer Ha OOJBITUHCTBO BOITPOCOB

28-30

YeTko U JJOrMYHO M3J1araeT TEOPEeTHUECKUi MaTepural, CBOOOJHO BiIaJeeT HOHATUIMH U
TEPMUHOJIOTHEN, CIIOCOOCH K 0000IICHUIO U3JI0)KEHHON TEOPHUH, XOPOIIO BUAUT CBSI3b
TEOPHH C IPAKTUKON, yMEET IPUMEHUTD €€ .

OTtBeuaeT Ha BCE BOIIPOCHI, IEMOHCTPUPYS OCO3HAHHOCTh YCBOEHHBIX TEOPETUUECKUX
3HAHUH, IPOSIBIIASL CHOCOOHOCTh K CAMOCTOSITEIbHBIM BBIBOJIAM U T.II.

Hrorosas mkaja oneHUBaHUs pe3yJabTaTOB OCBOCHHUA TUCHUIIJINHBI
Hrorosas olleHKa N0 JUCLUHUILIMHE CI)OpMI/IpyeTCH N3 CYMMBI 0aJuIoB 10 pe3yiibTaTaM TCKYLICTO

KOHTPOJIA U HpOMC)KYTOqHOfI aTTeCTallui U BBICTABJIACTCA B COOTBETCTBHHU C HpHBGI[CHHOfI HUXKE

TabINLIEH.
Ouenka no nATHOALUILHOM cucTEMe Ouenka no cro 6aJJILHOI cucTeme
OTJHMYHO 81-100
XOPOIIo 61-80
YAOBJICTBOPHUTEJIBHO 41-60
HEY10BJIETBOPUTEJIBLHO 0-40

2.

YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHUEIUCIIUITJIMHBI
OcHoBHas1 iuTEpaTypa
baspun, .M. JluckperHas MaTemMaTuka : ydeOHUK M 3aJJa4HUK i1 ipuki.OakanaBpuara / 1. U.
bapun. - M. : IOpaiit, 2017. - 208c. — TeKCT: HENOCPEICTBEHHBIN.
baspun, U. . JluckpetHas mareMaTHka. Y4eOHMK M 3amayHuK : Juis By3oB/ WM. U. baBpun. —
Mocksa : M3garenscTBo HOpaiit, 2023. — 193 ¢. — (Bricmee obOpaszoBanue). — ISBN 978-5-534-
07065-1. — Tekcr : snekrpoHHbld // OOpa3oBarenbHas 1iardpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/511261 (xara obpamenus: 07.06.2023).

JluckperHas marematHka : ydeOHoe mocobue s By3oB/ JI. C. AHaHW4YeB [M 1p.]; mMOx Hay4dHOI
penaknueit A. H. Cecexkmna. — Mocksa : WsmatensctBo [Opaiir, 2022. — 108 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-08214-2. — Tekcr : onekTpoHHbI // OOpazoBarenbHas
miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/492307 (nata obpammenus: 07.06.2023).

. JlonmoJIHUTeIbHASA JINTEepaTypa

OcumnoBa B.A. OcHOBBI AMCKPETHON MaTeMaTuku: y4ued.mocobue st By30B / B. A. Ocunosa. - M. :
OOPYM-UHDPA-M, 2006. - 160c.- TeKCT: HEMOCPEACTBEHHBIH.
[esenes, 0. I1. luckpernas matemaTrka : yueoHoe nocobue / 1O. I1. IlleBenes. — 4-e u3f., cTep. —
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https://urait.ru/bcode/511261
https://urait.ru/bcode/492307

6.3.

Cankr-IlerepOypr : Jlanb, 2019. — 592 ¢. — ISBN 978-5-8114-4284-3. — TekcT : 37AeKTpOHHBIH //
Jlanb : snekTpoHHO-OMONMoreunas cucrema. — URL: https://e.lanbook.com/book/118616 (mara
obpamenusi: 07.06.2023). — Pesxxum gocTyna: s aBTOPHU3. MOJIb30BaTEICH.

Anexkcees, B. b. Jluckpernas marematuka : yueOHuk / B.b. AnexceeB. — Mocksa : UH®PA-M, 2023.
— 133 ¢. — (Beicmiee obpaszoBanue: bakamaBpuar). — DOI 10.12737/1172256. - ISBN 978-5-16-
016520-2. - Tekcr : osnektponHbiii. - URL: https://znanium.com/catalog/product/1915507 (nmata
obpamenusi: 07.06.2023). — Pexxum mocTyma: 1Mo moarucKe.

Boponenko, A. A. JluckpeTHas MaTeMaTHKa. 3aJayd W YOPAXHEHUS C pEIICHUSMH @ Y4eOHO-
Meroandeckoe ocodoue / A.A. Boponenko, B.C. ®enopoBa.— Mocksa : UTHOPA-M, 2022. — 104 c.
— (Bpicmee oopazoBanue: bakanaspuar). — DOI 10.12737/753. - ISBN 978-5-16-006601-1. - Tekct
: anexTponHsiii. - URL: https://znanium.com/catalog/product/1834398 (mara obparmienus: 07.06.2023).
— PexuM focryna: o noamucke.

lNamkos, C.b. J[luckperHas wmaremaruka: ydyeOHMK M mpaktukym Uit By3oB/ C. b. ['amkos,
A. B. ®ponoB. — 3-¢ m3x., uchp. U gon. — Mocksa : M3marenscto IOpaiit, 2023. — 483 c. —
(Beiciee obpaszoBanue). — ISBN 978-5-534-11613-7. — Tekcr : anekTpoHHbIN // OOpazoBaTenbHas
mwiargopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/511483 (nara obparenus: 07.06.2023).
Tapanuukos, FO.B. JluckperHas wmaremartuka. 3aJadyHuK : YydeOHOe mocodue st BY30B /
1O0. B. TapannukoB. — MockBa: M3garensctBo  HOpaiit, 2023.— 385c.—  (Beicmee
obOpazoBanue). — ISBN 978-5-534-01180-7. — Tekcr : oanekTpoHHbld // OO6pa3oBarenbHas
mwiargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/511496 (nata obpaimenus: 07.06.2023).

Pecypcbl nHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « AHTEepHET»
www.school.edu.ru/ TlentpanpHblii  OOpa3oBarenbHblii  TOpTan. COIEPKUT HOPMATHUBHBIC

JOKYMEHThl MuHuCTepcTBa 0O0pa30BaHUS W HAyKH, CTaHAApThl, HWH(OpPMAIMIO O MPOBEACHUU
AKCIIEPUMEHTOB.

http://fcior.edu.ru/ ®enepanbHblii leHTp HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB
www.edu.ru/ denepanbHbie 00pa30BaTEIbHbIC TOPTANIBI
http://www.mccme.ru MOCKOBCKHH LEHTpP HENPEepPHIBHOIO MaTeMaTHYeCKOro 00pa30BaHUs

(MITHMO)

http://school-collection.edu.ru/ Eaunas xomnekuust udpoBbIx 00pa3oBaTelibHBIX PECYPCOB
http://www.school.edu.ru/catalog.asp?cat_ob_no=964&pg=1 Poccuiickuii 001e00pa3oBaTeIbHbIH

nopTan

http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com CooOmiecTBO  yuuTenei

MaTEMAaTUKH

http://www.math.ru. Metoauueckue pazpabotku. bubmuoreka, Meauareka, OJMMITAAIbBI, 3a/1a4H,

HAaYYHBIC HIKOJIbI, YUUTCIIbCKAaA, HCTOPUSA MATCMATUKU

http://mat.1september.ru. 'azera "Martemaruka" uzaarensckoro goma "IlepBoe ceHTAOps"
http://school_collection.edu.ru/collection/matematika/Marepuansl mo Matematuke B EnuHOiM

KOJUICKIINH I_[I/I(prBLIX 06p8.30BaTeJ'ILHBIX peCypcoB

http://www.exponenta.ru. Odpa3oBartenbHbIi MaTeMaTHYECKU# caiiT Exponenta.ru
http://www.mathnet.ru. O6mepoccuiickuii MaTemarndeckuii mopraa Math_Net.Ru
http://www.allmath.ru. [Toptan Allmath.ru — Bcst MaTemMaTHKa B OJJHOM MeCTe
http://math.ournet.md. BupTyanbHas 1mkosia OHOTO MaTeMaTHKa

http://www.bymath.net. Best anementapuas Mmatematuka: CpenHssi MaTeMaTHYeCKash HHTEPHET —

IIKOJIa

http://www.neive.by.ru

http://www.uztest.ru. EI'D mo maremaTnke: moAroToBka K TECTUPOBAHHIO
http://zadachi.mccme.ru. 3agaun mo reoMeTpun: HHGOPMAIIMOHHO — TIOUCKOBAst CHCTEMA
http://tasks.ceemat.ru. 3agausuK M1t TOATOTOBKY K OJIMMITHAIAM 10 MATEMATHKE
http://ilib.mccme.ru. MarepreT-6ubanoTeka PU3MKO-MaTeMaTHUCCKOM JINTEPATYPhI
http://www.problems.ru. Murepuer-npoekr "3agaun"
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https://e.lanbook.com/book/118616
https://znanium.com/catalog/product/1915507
https://znanium.com/catalog/product/1834398
https://urait.ru/bcode/511483
https://urait.ru/bcode/511496
http://www.school.edu.ru/
http://fcior.edu.ru/
http://www.edu.ru/
http://www.mccme.ru/
http://school-collection.edu.ru/
http://www.school.edu.ru/catalog.asp?cat_ob_no=964&pg=1
http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com
http://www.math.ru/
http://mat.1september.ru/
http://www.exponenta.ru/
http://www.mathnet.ru/
http://www.allmath.ru/
http://math.ournet.md/
http://www.bymath.net/
http://www.neive.by.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/
http://tasks.ceemat.ru/
http://ilib.mccme.ru/
http://www.problems.ru/

e  http://www.shevkin.ru/ Marematuka. [llkona. Byaymiee. Caiit yunrtens matematuku A.B.
[IleBkuna

7. METOAUYECKHUE YKA3AHUS 1O OCBOEHUIO JUCHHUIIJIMHBI
1. Meronnvecknue peKOMEHJAIMH 10 OpraHU3alMK CAMOCTOSITEILHON paboThl 0aKanaBpoB
2. Meroanyeckre peKOMEHIAUH 110 OArOTOBKE K IPAKTUUECKUM 3aHITUAM

8. HH®OPMAILIMOHHBIE TEXHOJIOTI' MU JIJISA OCYIIECTBJIEHUA
OBPA3OBATEJIBHOTI'O ITPOLECCA 11O IUCIHUIITIMHE
JIutieH3MoHHOE TTpOrpaMMHOE 00ECTIICUCHHE:!
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

WH(popMalinoHHbIE CIIPAaBOYHBIE CUCTEMBI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

[Ipodeccuonanbubie 6a3bl TaHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

CB000/IHO pacrpocTpaHsieMoe PorpaMMHOE oOecrieyeHne, B TOM YHCJIe OT€YECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JIJUCIHUIIJIMHBI
MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUIIMHBI BKIIOYaeT B ce0s:

- ydeOHble ayAUTOPUU JJIsi TPOBEAEHUS Yy4EeOHBIX 3aHATHUM, OCHAIEHHbIE OOOpYIOBaHHEM U
TEXHUYECKUMHU CPEJCTBAMH OOy4YeHHs: Yy4eOHOIl MeOenblo, JOCKOW, TEMOHCTPAIIMOHHBIM 000pYA0BaHUEM,

MNEPCOHAIBHBIMU KOMITBIOTECPpAMHU, ITIPOCKTOPOM;,

- IOMELEHUS [T CAMOCTOATENbHOM paboThl, OCHALIIEHHbIE KOMIBIOTEPHONW TEXHUKOM ¢ BO3MOKHOCTHIO
nojakiIoueHueM K cetu «VHTepHeT» U obOecrneuyeHueM JocTyna K 3JIEeKTPOHHOM HH(OpMalnOHHO-

o0pa3oBaTenbHOIl cpeie.
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