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1. IJIAHUPYEMBIE PE3YJIBTATBHI OBYUEHUSA
1.1. lean u 3aga4n JUCHUILIHHBI
Measb AMCHUNIMHBI:
[lenssMu OCBOCHHMS TUCIUILIMHBI «/[MCKpeTHass MaTeMaTukay sBiseTcs (OPMHUPOBAHHE y CTYACHTOB OOIIeH
MaTeMaTUYeCKOW KYJIbTYpPbl M OBJIAJICHUE OCHOBHBIMH MAaTEMaTUYECKUMH MOHATUSIMH, TaK HEOOXOJMMBIMU
YYHUTEII0 MAaTEMaTHKH.
3agaun QM CHUIINHBI:
1. hbopMupOBaHKE y CTYJACHTOB OCHOBHBIX MAaTEMaTUUECKHUX MOHITHH U 3aKOHOMEPHOCTEH TEOPHUU MHOMKECTB,
MaTEeMaTHYECKOH JIOTHKH, TEOPUH TpadoB;
2. ¢hopMHpOBaHUE Y CTYJACHTOB YMEHHS ONEPUPOBATH C aOCTPAKTHBIMU OOBEKTAMHU U OBITh KOPPEKTHBIMH B
yHOTpeOJICHUU MaTeMaTUYECKUX MOHATUM W CUMBOJIOB JUIsl BBIPAXKEHUSI KOJWYECTBEHHBIX U KaUECTBEHHBIX
OTHOIIICHHH;
3. hopMupOBaHKE MaTEMATHYECKOTO anmnapara 1 OCBOCHHE OCHOBHBIX BBIYMCIUTEIBHBIX CXEM U TPHEMOB.

1.2. [Inanupyembie pe3yJjbTaThbl 00y4eHUs

B pesynbrare OCBOGHMS NaHHOW NUCHUIUIMHBI Yy 00yYaromuxcs (GOpMHUPYIOTCS CIEAYIOIINe
KOMITETEHITNH:

YK-1. CrnocobGeH ocCylecTBIsITh MOHMCK, KPUTUYECKUN aHalnu3 W CUHTEe3 HH(OpMaluu,
MPUMEHSITh CUCTEMHBIN TIOJIXO IJIsl pEeLICHHsI TOCTABJICHHBIX 3324

[1IK-3. Cnocoben ¢opmMupoBaTh Pa3BUBAIOIIYI0 O0Pa30BATEIbHYIO CpEAy JUIS TOCTHXKEHUS
JTUYHOCTHBIX, MPEAMETHBIX U METANPEIMETHBIX PE3yJIbTaTOB O0YyUEHHUs CPeICTBAMU MPENogaBacMbIX
y4eOHBIX MPEIMETOB

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
MNPOI'PAMMBI
JlucuuniuHa BXOAMT B 4acTb, (hopMHUpyeMas ydaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUN bioka
1 «ducrunianael (MOAYIIN)» U SBIIAETCS 0053aTEIbHON ISl U3yUEHUS.
JlucumminHa OCHOBBIBAETCS HA paHee U3yUYEHHBIX AUCHUIUIMHAX: «AHAIUTHYECKasi TEOMETPUS,
«JIuneitHas anredpay.
OcBoeHue JTaHHOM TUCIMITIIMHBI SABIsSETCS HEOOX0AUMOM OCHOBOM /IJIs MOCIIEAYIOIIET0 N3yUSHHUS
JUCHUIUINH «MaTteMaTu4yecKuil aHaau3».

3. OFBEM 1 COAEPXAHUE JUCHUIIJINHBI
3.1. O0beM IUCHUILIHHBI

IToxka3aTean 00beMa AMCHUILIMHbBI Kou-Bo yacoB
O0beM JMCHMILIMHEI B 3aYE€THBIX €IMHHALIAX 3
OO0BeM OUCIUILIMHEI B Yacax 108(98)*
KonTaktHas padora: 12,3
Jlexumun 4(4)°
[TpakTryeckue 3aHATHSI 6(6)°
KoHTakTHBIC Yachl Ha TPOMEKYTOUYHYIO aTTECTAITHIO: 2,3
[Tpendk3amMeHaMOHHAS KOHCYITBTAIUS 2(2)*
DK3aMeH 0,3
CaMocTosTenpHas paboTa 86(86)°
KoHTpoin 9,7

dopma MpOMEKYTOUHOM aTTEeCTallMU: SK3aMEeH B 3 CEMECTpe.

! Peanusyercs B popmate SMEKTPOHHOTO OOYYEHHUs ¢ TIPUMEHEHHEM JUCTAHIIMOHHBIX 00pPa30BaTeIbHBIX TEXHOIOT Ui
2 PeanusyeTcs B (hopMaTe JIEKTPOHHOTO 0OYUEHHs C IPUMEHEHHEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOI il
3 PeanusyeTcs B (hopMaTe 3JIEKTPOHHOTO 0OYUEHHs C IPUMEHEHHEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOI M
4 PeanmmsyeTcs B popMare 2IEKTPOHHOIO OOYYEHHS C IPUMEHEHHEM JMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA
5 PeanusyeTcs B popMaTe 3IEKTPOHHOIO OOYYECHHS C IPUMEHEHHEM NUCTAHIMOHHBIX 00pa30BaTebHBIX TEXHOIOI il
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3.2. Copaep:kaHue QTMCUUIIHHBI

Uctopuueckue 3amaun Teopuu rpadoB. OpHEHTUPOBAHHBIE W HEOPUEHTHPOBAHHBIC TPAQBI.

[Tonubie rpadsl, 1ByA0IBHBIE Tpadbl, MJIOCKHE U TUIAHAPHBIE Tpadbl.

Koa-Bo
4yacos
HaumeHoBaHue pa3jiesioB (TeM)
JMCHUILUINHBI ¢ KPATKUM COJlep:KaHueM e
)
&
=
= = Z
= =
= z =
2 s =
) & =
= =3
Tema 1. Beeoenue u ocHogHble NOHAMUS MEOPUU MHOIHCECTNE
OcHOBHBIE TIOHATHS TEOpUM MHOXKecTB. Omepanuu Haj MHOXecTBaMu (00OBbEeIMHEHHE,
nepeceyeHue, pa3HoCTh). Y HUBEpcalbHOE MHOXKECTBO. JlononHenre MHOxecTBa. J(narpaMmbl - 2
Olinepa-Benna. OcHOBHbIE TOXIECTBAa TEOPUUM MHOXKeCTB. JlekapToBo  (mpsimoe
IPOM3BEACHUE) IPOU3BEACHNE MHOKECTB M €I0 CBONCTBA.
Tema 2. Buowl epaghos
Onpenenenue rpada, BepmHbl U pedpa. CTeneHb BepuIMHBL. JIeMMa O pPyKOINOXKaTHSX. 5

OTHOIICHUA.

Tema 3. I paghvl u bunapnvie omuouieHus
CnocoOs1 3ananus rpadoB, MATPHUIBI CMEKHOCTH U MHIUACHTHOCTH. ['padbl u Ounapubie | 1

Tema 4. Diineposwvl u camunrbmono8wvl 2paghvi

MapuipyTsl, yTH, e U TUKIB B rpade. CBs3HbIe Tpadbl. DUIEpOBBl M TaMIJIBTOHOBBI - 2

rpa¢sl. Kpurepuii siinepoBa rpaga, 1o0cTaTOUHbIE YCIOBHSI FAMUIIBTOHOBA Ipada.

Tema 5. Dnemenmoui kKombUHaAMOpUKU

OcHoBHble TpaBwia KoMOuHaTOpuKku. CoyeTaHus, pa3MelIeHMs], MepecTaHOBKH. buHom 1 2

Herorona u nonumHoMuansHas ¢opmyna. GopMyna BKIIOUEHUN M UCKIIOUEHHMH. 3aauu o

pacnpeneneHusx. ApudMeTnyeckii TpeyrojabHUK. PEeKyppeHTHBIE COOTHOLIEHUS!.

Hroro 4(4)% | 6(6)’
4., YYEBHO-METOJUYECKOE OBECIIEYEHHE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIIUXCHA

Tembl pas H3y4yaembie BOIIPOCHI Konunuec DopMbl Meroauuyec | ®opmbl
CaMoOCTOSITEe/Ib- TBO CaMoOCTOSIT KHe OTYETHO
HOT'0 M3y4YeHHA 4acoB eJIbHOM olecnevyeH CTH

padoThI Ul

Tema 1. Onpenenenre B3aMMHO 6 N3yuenue Pexomenny | Ompoc,
OKBUBAJIEHTHOC | OJJHO3HAYHOTO COOTBETCTBHSI, JUTEpaTypsl | emast TECT
Thb MHOJKECTB, IIPUMEPBHI. JIUTEpaTypa.
CBOMCTBO Onpenenenne Pecypcsr
TPaH3UTUBHOCT | SKBUBAJIEHTHBIX WuTepHer.
U, TeOpeMa (paBHOMOIIHBIX) MHOXECTB U
bepHireiina CBOMCTBO TPAH3UTUBHOCTHU.

Teopema bepHmTeliHa.
Tema Onpenenenre OTHOLIEHUS Ha 8 N3yuenne Pexomenny | Ompoc,
2. bunapuvie rape MHOXKECTB U IPUMEPBI JUTEpPaTyphl | emast TECT

6 PCaJ’IHSyeTCﬂ B Q)opMaTe JJICKTPOHHOI'O O6yquI/IiI C IPUMCHCHUEM NUCTAHIIUOHHBIX O6paSOBaT€J'ILHLIX TEXHOJIOTUH
7 PeanmyeTcs{ B (bopMaTe 3JICKTPOHHOT'O 06y‘l€HI/I${ C IPUMCHCHUEM AUCTAHIIMOHHBIX O6pa30BaTeJ’ILHHX TEXHOJIOTHIA
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omHOweHus Ha | TAKMX OTHOIIEHUI. buHapHoe nuTeparypa.
MHOJICECMBax OTHOIIIEHNE HAa MHOXECTBE, Pecypcol
CBOMCTBO OMHAPHBIX HNutepner.
OTHOLIEHUI
(pedreKCUBHOCTB,
aHTHPE(DICKCUBHOCTb,
CUMMETPUYHOCTb,
AHTUCUMMETPUYHOCTb,
TPaH3UTUBHOCTB), IPUMEPHI
OTHOILIEHUH, 001a1al0IIHNX
HEKOTOPBIMH U3
MEPEYUCICHHBIX CBOWCTB.
Tema 3. OtHolteHue N3yuenue Pexomenny | Ompoc,
Omnowenue SKBUBAJICHTHOCTH U JUTEpaTypsl | eMas TECT
9K6UBANIEHMHOC | OTHOIIEHUE NOPAIKA, auTeparypa.
mu u npumepsl. Pazouenue Pecypcesnl
omHoweHue MHO>KECTBA U OTHOILIEHUE WNutepner.
nopsoxka SKBUBAJIEHTHOCTH.
DaKTOPMHOKECTBO.
Tema 4. OTtoOpakeHHe Ha Tape N3yuenue Pexomenny | Ompoc,
Omobpadicenus. | MHOXKECTB, BUIBI OTOOpaXeHHUIT JUTEpaTypsl | emast TECT
u noocmanoeiy | (AHBEKTUBHBIE, CHOPLEKTUBHEIE, TUTEpaTypa.
6HCKTI/IBHI>I€)V. KOMH03HVHH;1 Pecypest
0TOOpaKeHUH U ee CBOMCTRA. Unrepuer.
IToncTaHOBKY KaKk OMEKTUBHBIE
O0TOOpaKCHUS KOHEUHOTO
MHOYeCTBa Ha ceOsl.
Tema 5. | BbIcka3biBaHUE, OCHOBHBIE N3yuenue Pexomenny | Ompoc,
OcHosnbie JIOTUYECKHE CBS3KU JTUTEpaTyphl | eMas TECT
NOHAMUSL (omepanuu) JOTUKH nuTeparypa.
aneebpol BBICKA3bIBAaHUM, JIOTUYECKAs Pecypcsl
svickazvlganuti | popmyna. OCHOBHBIE CXEMBbI WNutepHer.
JIOTUYECKH MPABUIIBHBIX
paccyxenuii. Anredpa
JIOTUKH, JIOTHYECKUE
¢yukuu. bynesa anreOpa,
npuMepsl. CoBeplieHHas
TU3BIOHKTUBHAS HOpMaJIbHAs
(dbopMa. DKBUBAJIICHTHBIE
peoOpa3oBaHMUs.
Tema 6. Jlocuxa | IlonsiTe npenukara, J10ruKa N3yuenue Pexomenny | Ompoc,
npeouxkamos MpeIMKaToB, GOPMYJIbI JTUTEPaTypHl | eMas TeCT
JIOTUKY TIPEIUKATOB. nuTeparypa.
KBanrtopsl, obnactu Pecypcsr
JIEACTBUSL KBAHTOPOB. WNuTtepner.
CBs13aHHBIE U CBOOOHBIE
MepEMEHHBIE.
Tema 7. byneBa | Onpenenenue OyneBoit Nzyuenune Pexomenny | Tect
anrebpa, anredpel. Anredpa MHOKECTB JTUTEpaTyphl | eMas
anredpa u anredpa BbICKa3bIBaHUI JUTepaTypa.
MHOECTB U KaK TpUMepbl OyneBoin Pecypcol
anredpa anreopsl. WutepHer.

BBICKa3bIBaHUM




Tema 8. I'pynna | OnpezneneHue rpyIiisbl. 6 N3yuenne Pexomenny | Onpoc
MIOJICTAHOBOK CBolicTBa yYMHOXKEHHUS JUTEpaTypsl | emas
Sn. II0JICTAHOBOK, OJTpyIIa. JuTeparypa.
Pa3noxxeHne noicTaHOBOK B Pecypchl
IIPOU3BECHNE HE3aBUCUMBIX WnTtepHer.
LUKJIOB. UeTHbIE U HEUETHBIE
II0JICTAHOBKH, X YHUCIIO.
Tewma 9. OnpeneneHue TeOpeMbl, 6 N3yuenue Pexomenny | Ompoc,
Jloka3zaTenbcTBa | BUIBI TEOPEM, HEOOXOIUMBIE JUTEpaTypsl | eMas TECT
B MaTeMaTHKe U JIOCTaTOYHbIE YCIIOBHSL. JauTeparypa.
JloKka3arenbCTBO OT Pecypcsl
IIPOTUBHOTO. HHTepHer.
Tema 10. Ornpenenenust yaaJieHust 6 N3yuenue Pexomenny | Ompoc,
Omnepanuu Hajag | BepLIMH U pedep rpada, JUTEpaTypsl | emas TEeCT
rpadamu JOTIONTHEeHUs Tpada, JaUTeparypa.
o0benuHeHus rpados, Pecypchr
cIIokeHust rpadoB, WNutepner.
IIPOU3BEIeHUs TpadoB.
[Ipumepsl.
Tema 11. 3anmaya o Kénurcoeprekux 6 N3yuenue Pexomenny | Ompoc,
Hcropuueckue | Mocrax, 3MJIEpOBBI U JIUTEpATypsl | emas TECT
3aJa4d TEOpUU | FaMUIIBTOHOBBI rpadbl, UX auTeparypa.
rpa¢os HCII0JIb30BaHUE IIPU Pecypchl
peLIeHUH OJTUMITMATHBIX WnTtepHer.
3ajad.
Tema 12. Onpenenenue 6 N3yuenue Pexomenny | Ompoc,
[ukiomaTnueck | UKIOMATUYECKOTO YHUCIIA. JUTEpaTypsl | emast TECT
0€ 4uCIIo, JepeBo kak rpag 0e3 JauTeparypa.
JIEPEBBA, LIUKJIOB, Jec. [Iepeuncnenune Pecypcsr
KapKachl U Jleca | IepEBLEB, OCTOBHOE JAEPEBO WuTepHer.
(xapkac), npUMEHEHNE
JIEPEBBHEB.
Tema 13. Onpenenenue, npuMepsbl 6 Nzyuenue Pexomenny | Ompoc,
[Tnockue n TUTAHAPHBIX M HeIUIAaHAPHBIX JUTEpaTypsl | emas TEeCT
IIJIAHApHbIE rpadoB. Kpurepuit JuTeparypa.
rpagsl TUTAHAPHOCTH. Pecypcel
WNutepHer.
Tema 14. Ucropus Bonpoca, 6 N3yuenue Pexomenny | Ompoc,
[IpoGnema onpeJieleHUe IPABUIBHOU JUTEpaTypHl | eMas TECT
YeThIpeX KpacoK | pacKpacKu, MIpUMephI JauTeparypa.
Y IIPaBUJIbHBIE | PACKPACOK, XPOMaTUYECKUN Pecypcsr
pacKpacku MHOTOYJIEH U XPOMaTHYECKOE WuTepHer.
rpagos YHUCIIO.
Uroro 86(86)°
5. ®OHJ OIEHOYHBIX CPEACTB JJid MPOBEIEHUS TEKYIIEN

IMPOMEXYTOYHOM ATTECTAIIMHA 11O JUCIIUILINHE

5.1. Ilepeyenb KoMmeTeHUM € yKa3aHWeM 3TanoB uX GopMHPOBAHMA B IpolLecce OCBOEHHUS

o0pa3oBaTeIbHON NPOrPaMMBblI

8 PCaJ’II/ByeTCﬂ B (bopMaTe JJICKTPOHHOI'O O6yquI/IiI C IPUMCHCHUEM NUCTAHIIUOHHBIX O6paSOBaT€J'ILHLIX TEXHOJIOTUH
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KO]_I 1 HAUMCHOBAHHEC KOMIICTCHIIUHN

Jtanbl GopMHUPOBaHHUS

YK-1. CiocobeH ocymecTBIsITh MOUCK, KpUTHISCKUN aHATN3 U
CHUHTCE3 PIH(bOpMaI_II/II/I, IIPpUMCHATH CHUCTEMHBIN noaxod 4Jjid pCuICHUA
[OCTaBJICHHBIX 3a7a4

1.PaboTa Ha yueOHBIX 3aHATHUAX
2.CamocTosiTenbHas pabora

[MK-3. CnocobeH (hopMHUpOBaTh Pa3BUBAIOIIYIO 00pa30BaTECILHYIO
Cpemy ISl TOCTHIKEHHUS JINYHOCTHBIX, TPEIMETHBIX U
METaNpPeIMETHBIX PE3YJIbTATOB O0yUEHUS CPECTBAMHU
MpEeroaBacMbIX YIeOHbBIX TPEIMETOB

1.PaboTa Ha y4eOHBIX 3aHITHSIX
2.CamMocTosTeNbHas paboTa

5.2. Onucanue Nokaszareseil 1 KpuTepreB OlleHUBAHNS KOMIIETEHIHII HA PA3JIMYHBIX 3Tanax ux

(l)OpMHpOBaHI/IH, OITMCAHHUEC HIKAJI ONCHUBAHUA

OuenuB YpoBeHb Jran Onucanue nokasareJei Kpurepun Hlkana
aemeble | chpopmupo| popmu OlLlCHMBaHUsI OllCHMBaHUSI
KOMIIET| BaHHOCTH | POBAaHU
eHI[UH a
VYK-1 [[loporossiii |1.Pabota | 3HaTh OCHOBBI CHCTEMHOTO Kontponbnas  |[IIkayia onieHMBaHUS
Ha o/1X0/1a pabota, Tecr, KOHTPOJIBHOH paboThI
YU4eOHBIX | YMEThb OCYIIECTBIATD MOUCK, ornpoc, [[Ixana oueHUBaHUs
BaHATUAX | KPUTUUYCCKUN aHATU3 U CHHTE3  (CAaMOCTOSATENIbHA (TeCTa
2.CamocTo | uHpOpMAaIK, TPUMEHSTh s1 paboTa [[Ixana oueHUBaHUsA
SATENIbHAsE | CUCTEMHBIN MOIXO0T orpoca
paboTa [[Ixana oueHUBaHUs
CaMOCTOATEIBHON
[paboThI
[IponBun |1.PaGota | 3HaTh OCHOBBI CUCTEMHOTO KonTpoJsibHas IMIxana oneHUBaHuA
yTBI [Ha MoAX0/1a paboTa, Tecr, KOHTPOJIbHON pabOThI
y4eOHBIX | YMEThb OCYUIECTBIIATH MTOUCK, orpoc, [[Ikana olleHUBaHUS
BaHATUAX | KPUTUUYECKUN aHAJU3 U CUHTE3  (CaMOCTOSTEIbHA (TeCTa
2.CamocTo | nHbOpMaIiK, TPUMEHSTh 51 paboTa [[Ixana oneHnBaHUS
ATeNIbHAsE | CUCTEMHBIN MOJIXO0]T orpoca
pabora Bnagers crocoOHOCTBIO [[Ixana oneHUBaHUS
OCYILIECTBIIATH TIOUCK, CaMOCTOSTENIbHON
KPUTUYECKHUI aHAJIU3 U CHHTE3 [paboThI
nH(pOpMaLIUU, TPUMEHSTh
CUCTEMHBIN TTOAXO0/ JIs
penieHust NOCTaBJIEHHBIX 3a]1a4
I1IK-3 | IToporoB |l.Pabota | 3Hath ocHOBHI popmupoBanusi [KontponbHas  |[IIkanma oneHnBaHuUs
Bl [Ha pa3BuBatoliel ooOpasoBaTenbHON [paboTa, TecT, KOHTPOJIbHON pabOThI
Y4eOHBIX | cpeibl orpoc, [[Ikana olleHUBaHUS
BaHATHSIX | YMeETb (hOpMHPOBATH CaMOCTOSITEIIbHA [TeCTa
2.CaMocCTO | pa3BUBAIONIYIO 5T paboTa [[Ixana oneHnBaHUS
saTeapbHas | 00pa3oBaTeNbHYIO CPeay AJs orpoca
paboTa JOCTUKEHUS HYKHBIX [[Ixana orleHUBaHUS
pe3yabTaTOB CaMOCTOSTENIbHOU
a00ThI




[Iponsun |1.PaGorta
YTBIA [Ha
YaeOHBIX
BaHSTHIX
2.CamocTto
SSTeThHAs
pabora

3HaTh OCHOBBI (POPMUPOBAHUS

cpensl
Ymetb (hopMHUpOBaThH
Pa3BHBAIONIYIO
00pa3oBaTENbHYIO CPEdy A
JTOCTHKEHUS HYKHBIX
pe3yJabTaToB

Braners CIIOCOOHOCTBIO

(bopMupOBaTh Pa3BHBAIOIIYIO

00pa30BaTENFHYIO CPedy s

ITOCTHKEHUS JMYHOCTHBIX,
MpeIMETHBIX u
MeTanpeIMeTHBIX

[PE3yJIbTaTOB oOyueHus

CcpeacCTBaMH IIPCIIoAaBaCMbIX
y‘Ie6HLIX MMpcaAMCTOB

pa3BuBaloIel 00pa3oBaTeNIbHON

KoHTponbHas
pabota, Tecr,
orpoc,
CaMOCTOSITeNIbHA
51 paboTa

[MIxama orleHUBaHUA
KOHTPOJIBHOH paboThI
[IIxana onleHUBaHUS
recTa

[IIxana onleHUBaHUS
orpoca

[IIxana oneHUBaHUS
CaMOCTOATEIILHON
[paboThI

Onucanue NIKaJ OleHUBaAHUS
HIkana oueHuBaHMsI CAMOCTOSITEJIbHON PadOTHI.

IToka3zarenn banner

CtyaeHT npaBuiibHO BbionHWI 0 — 5% Bcex 3amanuii 0
CTyaeHT npaBuiIbHO BbIONHWI 5 — 10% Beex 3aganuit 1
Crtynent npaBuibHO BbimonHuI 11 — 20% Beex 3amanuit 2
CryneHT npaBuiibHO BbinonHUA 21 — 30% Beex 3amanuit 3
CtyaeHT npaBmibHO BbIOHII 31 — 40% Bcex 3amanui 4
CrtyneHT npaBuibHO BbIoONHUI 41 — 50% Beex 3amanuit 3)
CtyneHT npaBuiIbHO BbINOIHUI 51 — 60% Beex 3ananuit 6
CtyaeHT npaBuiibHO BbIoHWI 61 — 70% Bcex 3aganuii 7
CtyaeHT npaBuiibHO BbionHWI 71 — 80% Bcex 3aganuii 8
CryneHT npaBuibHO BbIoOIHUI 81 — 90% Beex 3amaHuii 9
CryneHT npaBuiibHO BbioaHMI 91 — 100% Beex 3ananuii 10

Bcero (makcumym) 10

IIIkajia oueHNBaHUSI KOHTPOJbHON padoThl.
Iloka3arenn bamer
CTyaeHT pelni 3ajauy ¥ MoKa3all IOJIHOE U YBEPEHHOE 3HAHUE TEMbI 3a/1aHHs 5
CTyIeHT peln 3a/1ady, OJJHAKO B PEHICHUH UMEIOTCS HECYIIIECTBEHHbBIE OLTHOKHU, HETOCTATKH 4
M HEJIOYETHI
CTyZEeHT B IIEJIOM pEIIrI 337]a4y, HO B PEIICHHH UMEIOTCS 3aMETHBIE U TPyObIe OLTHOKH, 3
HEJOCTaTKH U HEJIOUYETHI
CTyaeHT He pentui 3a7a4y, HO UMEIOTCS 0oJiee IBYX MPaBUIIBHBIX UJIEH WIH IMOIX0I0B K 2
CIICHHIO 3aJ1a4H
CTyaeHT He pelui 3a7a4y, HO UMEIOTCS TOJIbKO OJJHA-ABE UAEH WM MOAXOAbI K PELHICHUIO 1
3aja4yu
CTyaeHT He penui 3a7a9y ¥ TToKa3all MOJTHOE He3HAHUE TEMBI 3aJaHUs 0
Bcero (makcumym) 40

IIxana oneHUBAHUA YCTHOI'O ONpoca
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Kpurepuii onieHuBanust bamst
JlaH BepHBIIl OTBET HA BOMPOC IO JICKIIMOHHOMY MaTeprainy 1
JlaH HEBEpHBIN OTBET HA BOIIPOC 110 JIEKIHOHHOMY MaTepuaiy 0
MakcuManabHOE KOJIMYECTBO 0alsIoB 1
IIkajia oueHMBaHUs TeCTa
Kpurepuit onennBanus banbt

Jlan BepHbIi oTBeT Ha Bonpoc tecta (1-10) 1
JlaH HeBepHBIN OTBET HA BOIIPOC TECTa 0

MaxkcruMaabHOE KOJIHYECTBO 0alsIoB 1

5.3. TumoBble KOHTPOJIbHbIE 3aJaHHUsI WM HHbIE MaTepHaJIbl, HEOOXOAUMBbIE /Jsi OULEHKH

3HAHMH, YMeHHMi, HaBBIKOB W (WIH) ONbITA JIeSATEJbHOCTH, XAPAKTEPHU3YWIIUX JTAIbI

(opMupoBaHus KOMIEeTEeHINH B MpoLecce 0CBOEHHs 00Pa30BaTeILHOI MPOrpaMMbl
IIpumepHbIe 321aHNS K TEKYLIEMY KOHTPOJIIO

IIpuMepHBIH CIIUCOK BOIIPOCOB K IK3aMEHY:

MHoXecTBa, OCHOBHBIE OTIEpPALMU TEOPUU MHOXKECTB M HX CBOMCTBA C JI0KA3aTEILCTBAMH.
YHHUBepcallbHOE MHOXECTBO U JONOJHEHNE MHOXKECTBA.

I'paduueckue WUTIOCTPALIUU B TEOPUH MHOKECTB.

JlekapToBO NMPOU3BEICHIE MHOXKECTB U €0 CBOMCTBA C JOKAa3aTeIbCTBAMHU.
BrunapHOe OTHOIIEHHE U €T0 CBOMCTBA C JOKA3aTeIbCTBAMHU.

OTHoOIIEHUE SKBUBAJICHTHOCTH, IPUMEPBI.

Paz0Ouenne MHOKECTBA M OTHOIIEHUE SKBUBAJICHTHOCTH HA HEM.

Teopema o CBsI3U OTHOLLICHUS SKBUBAJICHTHOCTH, 33JJAHHOT0 HA MHOXKECTBE, U pa30MEeHNUs STOI0 MHOKECTBA
DaKTOP-MHOKECTBO, TPUMEPHI.

0. OTtHoueHue nopsaKa, IpuMepshI.

1. OtoGpaxkeHusi, BUAbl 0TOOpaKEHUH, IPUMEPBHI.

12. Kommno3zunus oToOpaxeHnii, CBONCTBa KOMIIO3UIIUH C J0Ka3aTEIbCTBAMH.

13. TMoncranoBku. PasnoskeHue moIcTaHOBOK B MPOM3BEICHNE HE3aBUCHMBIX ITHKIIOB.
14. YMHOXeHHe MOACTaHOBOK U €ro CBOWCTBA

15. JlekpeMeHT U YETHOCTh MOJCTAHOBOK.

16. Beicka3biBaHUS U ONepaly Ha/l HUMH.

17. OcHOBHBIE CXEMBI JIOTUYECKH TTPABUIIBHBIX PACCYKICHUH.

18. Anre0pa JOTHKH, JOrHYecKre (QyHKIHUH.

19. bynesa anre6pa, mpuMepBhl.

20. Tpemukat u HGOPMYJIBI JIOTUKH PEIUKATOB.

21. KsaHTOpBI, 001aCTH JeHCTBUS KBAHTOPOB.

22. ]JlokaszaTeiahCTBa B MaTeMaTHKE.

23. OcHOBHBIE OMpeIeNeHHs Teopuu rpados.

24. CremneHb BepIIMHBL JleMMa 0 pyKOIIOXKATHSAX C JOKA3aTeITbCTBOM.

25. Teopema o cymMMe cTeneHel BepiuH rpada ¢ JoKa3aTeabCTBOM U €€ CIE/ICTBHE.
26. I'padsr 1 OMHAPHBIC OTHOIICHUSI.

27. Bunsl rpadoB, npuMeEpHI.

28. CmocoOwl 3a1aHus TpadoB, MPUMEPHI.

29. Omneparuu Haj rpadaMu, TPUMEpHI.

30. OmnpeneneHus MapuIpyToB, merei, MUKIOB. [IpuMepsr.

31. AAropuTMbI HAXOXJAECHUS KpaTUyalIInuX Lenei.

32. Ilytu BO B3BEIICHHBIX OPUEHTHPOBAHHBIX Irpadax.

33. AJropuTM HaxXOXJIEHHs MAaKCUMAJIBLHOTO MYyTH.

RBRO©oo N ORWNE
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34.
35.
36.
37.
38.
39.
40.

RRO©ONoOO~LNE

0.
1.
12.
13.
14.
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.

[uknomaruueckoe yncio. [lepeBbs, KapKachl.
Haxoxnenue hyHIaMeHTaIBHBIX IUKIIOB.
DiiniepoBsl rpadbl, KpUTEpuUi ditnepona rpada.
["aMuIbTOHOBBI Tpadbl, TOCTATOYHBIE YCIOBHSL.
3aaun, CBSI3aHHbIE C IOMCKOM TaMUJIbTOHOBBIX TPagoB.
[Tnockue u rutanapHeie rpadsol.
Teopema Ditniepa u ee ClIeICTBUA.
Packpacku rpados.
IIpumepHBbIe BOPOCHI VIS ONpoca:
[lepeuncnure OCHOBHBIE ONEPALIUU HAJ MHOKECTBAMH.
CdhopmynupyiiTe OCHOBHBIE CBOWCTBA OTEpaIuii HaJl MHOKECTBAMU?
Onumure AuarpaMMmel Jiepa-BeHHa u ux UCHOJIb30BaHUE.
Kakumu cBoricTBaMH MOTYT 00J1afiaTh OMHAPHbBIE OTHOIICHHUS Ha MHOXKECTBE?
Uro Takoe paz0OHeHre MHOXKECTBA U KaKOBa €ro poJib?
Jlaiite onpeneneHre OTHOWEHUS 3KBUBAJICHTHOCTH.
Kakue Buabl oTHOIIEHUH nopsiaka cymiecTBytoT? [lpuBenute mpumMepsl.
Kaxue oTHOIIEHUS Ha Tape MHOXKECTB Ha3bIBAIOTCS OTOOPAKEHUAMU?
Jlaiite onpesenenne OUEKTUBHOTO OTOOPaKEHUSI.
JlaiiTe onpeneneHue noJICTaHOBKH.
Kak omnpenensiercst yMHOKEHHE TIOJICTAHOBOK?
Kakumu cBoiictBamu 00a1a€T YMHOKEHHUE TIOJICTAHOBOK?
Uro Takoe TpaHCTO3ULIUsA?
Jlokaxwure, 94To JIFOOYIO MOJACTAaHOBKY MOYKHO MPEICTABUTH B BUE IPOU3BEACHUS TPAHCIIOZUIIHIA.
Jlaiite onpeseneHne BbICKa3bIBAHUAM U JIOTHYECKUM ONEPALUiIM C HUMH.
Urto Takoe moruyeckasi popmyna?
Kakue ¢popmymbl Ha3bIBAIOTCS TOKIECTBEHHO UCTUHHBIMU, TOXKIECTBEHHO JIOKHBIMU U BBITIOJTHUMBIMU?
Kak npoBeputs, kakast popmyna gaHa?
Uro Takoe noruueckast QyHKuus?
Haiite onpesienieHne KBAaHTOPOB U OMUIINTE UX UCIIOJIb30BAHHUE.
UTto Takoe 10Ka3aTebCTBO B MaTeMAaTHKE?
Cdopmynupyiite npaBuia BHIBO/A.
OO6ocHyiiTe MeTOA JOKa3aTenbCcTBA OT MPOTUBHOTO.
[lepeuncnure CyecTBYIOIMINE BUbI TEOPEM.
JlaiiTe onpezeneHre HE0OXO0AUMBIM U IOCTaTOYHBIM YCIOBHSM.
Jaiite onpenenenue rpada.
KakoBo rpaduyeckoe mpencrasienue rpada?
Kaxkue Bunp! rpada cymecTByroT?
Kakumu cmocobamu MokHO 3aaaTh rpad?
Uro Takoe niceBnorpad, mynsturpad, noarpad?
UTto Takoe cTeneHb BEpUINHBI?
Kaxumu coiictBamu o0aiaeT rpad OTHOIIEHUS IKBUBAJIEHTHOCTH?
Jaiite onpeneneHue cBsA3HOro rpada. HazoBute KOMIOHEHTHI CBSI3HOCTH rpada, UX YUCIIO.
HazoBute uncio pa3znuuHbix rpadoB ¢ n BEpIIMHAMH.
Yro takoe nzomopdusie rpadni?
Uro Takoe MmyTh, LIeNb, IPOCTas LEMb, IIUKI, IPOCTO LUKI B rpade?
Kakwue rpadst HazbiBatoTcs diinepoBeiMu? ChopMynupyiite KpuTepuit ditiepoBoro rpada.
Kaxkue rpadnr Ha3pIBatOTCS raMUIBTOHOBBIMU?
JlaiiTe onpeneneHue aepesa.
JlaiiTe onpeneneHue MpaBmIbHON pacKpacku rpada?
Yro Takoe packpacka BepLIMH U pedep rpada?
Kaxoit rpad Ha3piBaeTCs ABYI0JIBHBIM?
Kakwue rpadpl Ha3bIBaIOTCS TUIOCKUMU U TNIAHAPHBIMU?
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44, Kaxue rpadsl HE SBISIIOTCS TIJIaHAPHBIMUA?
45. Onummure UCTOPUYECKHE 3a/1a4u TeOpun rpados.

IIpumepHBIii BADHAHT TecTa. JJIeMEHThI TEOPUH MHOKECTB M MaTeMATHYeCKOM JIOTHKHU
1. 3ananel MHOXKecTBa A={1,2,3} u B={1,2,3,4,5}. BepHbIM 117151 HUX OyJ€T yTBEpKICHUE:
a) MHOXkecTBa A M B cocTosIT N3 0IMHAKOBBIX 3JIEMEHTOB;

b) MHOXecTBa A 1 B paBHBI;
C) MHOXKECTBO A BKJIIOYAET B ce0si MHOXKECTBO B;

d) MHOKECTBO A - IIOJJMHOKECTBO MHOKeCTBa B.

2. Ha dakynpTere y4aTcs CTYACHTbI, HIMEIOLINE JOMAIIHHIA TEPCOHAIBHBINA KOMITBIOTED U CTYACHTHI, HE
HMEIOIIUE JOMAIIHETO MePCOHABHOTO KoMITbioTepa. I[TycTh A - MHOXKECTBO BCEX CTYAEHTOB (akynbrera; B -
MHOJKECTBO CTYACHTOB (haKyJIbTeTa, UMCIOLINX JOMAIHUIN epCOHANbHbII KoMmbloTep. Torna pasHocteio A\B
3TUX MHOXECTB OYIET ...

a) MHOXKECTBO CTY/ICHTOB (haKylIbTeTa, HE HMCIOLIMX JOMAIIHEr0 IEPCOHATBHOI0 KOMITBIOTEPA;
b) MHOKECTBO BCeX CTYICHTOB (paKysbTeTa;

C) MHOXECTBO CTY/ICHTOB (haKyJIbTETa, HMCIONIUX JOMAIIHHIA TIEPCOHATBHBIA KOMITBIOTED;

d) myctoe MHOXKECTBO.

3. BoiGepute Takue MmHOkecTBa A U B, r11e A sIBIIIeTCsI TOJAMHOXKECTBOM 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. Jlano muoxxectBo A={34,68,136,272}. Uemy paBHa MOIITHOCTh 3TOT'O MHOXECTBa?

5. Eciu oTHOIIIEHUE 33]]TaHO HEPABEHCTBOM: 4X-2y>(, TO JaHHOMY OTHOIICHHUIO TIPUHAIJICIKUT
clieyrolias napa 4ucer:
a) (-1,0); b) (1,1);
c) (0.1); d) (0.-1).

6. Kakue u3 cienyromux npeyioKeHU He SIBIISTFOTCS BBICKa3bIBAHUSIMU?
a) B co3Be3auu Kaccuoneu ecTh )XKH3HB;
b) 2 — yetHOE YHCIIO;

) ropox Ilapwxk Haxoautcs B A3uu;
d) 3>5.

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

8.Bripaxenne A=>(B=>C) |= B=>(A=>C) s3T10 npaBuo:
a) OTPHIIAHUS;
b) mepectaHOBKH MOCHUTOK;
C) CHJIOTHU3MA;
d) coennHeHMsI MOCHUTOK.

9. IIpuMEpPOM BBINOIHUMOM (POPMYIIBI SIBISAETCS:
a) VxA(x,y,b1);
b) A - B;
12



c) A =B;
d) - A.
IIpumepHBIi BADHAHT KOHTPOJILHOH PadoThI

KonTpoabHasi padora 1. OCHOBBI TEOPUU MHOKECTB

A= B)& (Z_3 = Z)
1. CocraBuTh TAaOIUIY HCTUHHOCTH JIJIS1 BEICKA3bIBAHUSI: ( ) .

2. IlpoBepbTe PaBHOCHIBHOCTS: A&B=C=AvBvC,

3. YcraHOBUTE, HAXOJATCS JIM B OTHOILEHHM JIOTUYECKOTO CIel0BaHMs IpeanoxkeHus A u B, ecou: a) A —
«Yucno x — yetHoe», B — «uncino x kpatHo 7»; 06) A — «B uersipexyroinbauke ABCD nuaronanu paBHbi», B —
«HetpipexyronbHuk ABCD — npsiMOyTrOJIbHUK.

= — < : = < . o
4. JlaHbl MHOXKECTBA A={x]|-2<x=3LxeR} " B={x|1<x<64xe R}. Haiitu u u3o6pa3uth Ha

YHCI0BOM HpHMOﬁ MHOXECTBA Aﬂ B, AU B, A\ B ) B \ A . PI/ICYHKI/I COIIPOBOAUTE COOTBETCTBYHOIIMMU

3anucsamMu. Ha KOOpﬂHHaTHOﬁ IINTIOCKOCTH I/I306p8.31/ITL A X B .
5. Pacnonoxxure CJICAYIOUC MHOKCCTBa Tak, 9TOOBI KaXJa0€ U3 HUX OBLIIO IMOAMHOXKXCECTBOM CJICAYIOUICTO

(KNF)UM, MNK, MN(K\F), MN(FUK)

6. Brpymme 9 uenoek —4 neBymku u 5 roHouiei. HyxxHo chopmupoBaTh KOMaHIy U3 4-€X 4ETOBEK TaK, YTOOBI

B ee cocTaBe Obul0 He MeHee 2-X JeBylieK. CKOJIBKO CYIIECTBYET Pa3IUYHbIX BapUaHTOB (OPMHPOBAHUS

KOMaHJIbI?

7. 3 100 yenoBek aHINIMHACKHUMA S3bIK M3y4aroT 28, Hemeukuii — 30, ¢paniy3ckuil — 42, aHrauiicKuil u

HeMeukuid 8, anrnmiickuil u ¢panmysckuit — 10, HeMenkuii U ¢ppaniy3ckuii — 5. Bee Tpu s3bIka U3ydaroT Tpu

cTyneHTa. CKOIBKO CTYyJ€HTOB U3Yy4aeT TOJIBKO OJUH s3bIK? CKOJIBKO CTYIEHTOB HE U3y4acT HU OJHOTIO S3bIKa?
KounrtpoJabHas padora 2. JjaeMeHTbl Teopuu rpagos

1. N3obpasuth BCC MOTIapPHO Hen3oMophHbIE 4-BepIIMHHBIC rpadsl
0e3 meTenb ¥ KpaTHBIX pedep.
2. CymecTtByeT m 6-BEepIIMHHBIN rpad 0e3 neTelnb u KpaTHBIX

pebep, MeroIIHi Takoi Habop crenenet BepuuH: (2, 2, 2, 4, 5, 5)?

3. Jloka3aTh, yTO /Ui BCAKOIO # > 3 CyLIeCTBYET M-BEPLIMHHBIN CBsI3HBIN Ipad Oe3 meresb U KpaTHBIX pedep,
coJiep KaIiuii 7-1 BEpIIMH C HEPAaBHBIMU IPYT APYTY CTEHEHIMH.

4. Brocynapcte 100 ropos1oB, ¥ U3 Kax10r0 U3 HUX BIXOAUT 4 toporu. CKOJIBKO BCETo A0pOT B rocyaapcTae?
5. Jan Kycok mpoBOJIOKHU AiuHOM 120 cM. MOKHO 111, HE JToMasi TPOBOJIOKU, U3TOTOBUTH KapKac Kyba ¢ pedpom
10 cm?

6. Kakoe HanMeHbIIIee YMCII0 pa3 MPUACTCS JIOMATh IPOBOJIOKY, YTOOBI BCE )K€ M3TOTOBUTH TPeOyeMbIi Kapkac?
7. I'paHn HEKOTOPOrO MHOTOIpaHHMKA PAacKpalleHbl B JIBa LBETa TaK, YTO COCEAHHME I'PAaHU UMEIOT pa3HbIe
uBera. M3BecTHO, 4TO BCE IpaHU, KpOME OJHOM, UMeIoT uncio pédep, kpaTtHoe 3. Jloka3aTh, YTO U 3Ta OJHA
rpaHb UMeeT KpaTHoe 3 uucio peodep.

IIpumepHoe 3a5aHMe JJIsI CAMOCTOAITEILHOMH PadoThI
(3apaum K 3K3aMeHAIHOHHBIM OHJIETaM)

1. B crpane LHudpa ects 9 ropoaos ¢ HazBanusmu 1, 2, 3,4, 5,6, 7, 8, 9. IlyremecTBeHHUK OOHAPYKUII, UTO
7IBa TOPO/ia COEIMHEHBI aBHAJIMHUEN B TOM U TOJIBKO B TOM Cllyuyae, €Cliu IBy3HaUYHOE YHCIIO, COCTAaBICHHOE U3
U p-Ha3BaHUM ITHX TOPOJIOB, AeTUTCA Ha 3. MokHO 11 JoOpaThes u3 ropoaa 1 B ropox 9?
2. B rocymapcree 100 TopomoB, M W3 KaXIOr0 W3 HUX BHIXOMUT 4 moporu. CKOIBKO BCETO JOpOT B
rocygapcTe?
3. JlokaxuTte, 4TO B JEpEeBE €CTh BEpIIMHA, U3 KOTOPOW BBIXOAMT POBHO OJHO peOpo (Takas BepIIMHA
Ha3bIBAETCSI BUCSUEH).
4. B xmacce 30 genoBek. MoxeT 1 OBITh TaK, 94TO 9 M3 HUX UMEIOT 10 3 Apyra (B 3ToM Kiacce), 11 — mo 4
npyra, a 10 —mo 5 npyzei?
5. JlokaxuTe, 4TO MPH YAAJICHUH JIF000TO pedpa U3 epeBa OHO IIPEBPAIAETCS B HECBSA3HBIN rpad.
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6. a) [lan xycok mpoBoioku miauHOM 120 cM. MOXHO 1, HE JIOMasi TPOBOJIOKH, U3TOTOBUTH KapKac Kyba ¢
pedpom 10 cm?

6) Kakoe HaumeHbllIee 4KCIIO pa3 MPHUIETCS JIOMaTh MPOBOJIOKY, YTOOBI BCE K€ U3TOTOBUTH TPEOYEMbIii
Kapkac?
7. T'panu HEKOTOPOTO MHOTOIpaHHHKA pacKpalleHbl B J[Ba I[BETa TaK, YTO COCEJHHUE I'PAaHU UMEIOT pa3HbIe
nBera. M3BeCTHO, 4TO BCE IPpaHU, KPOME OJHOM, UMEIOT uncio pédep, kpatHoe 3. Jloka3aTh, YTO U 3Ta OJHA
rpaHb UMEET KpaTHoe 3 uncio pédep.
8. B xommaHuum y KaXAbIX JBYX JIIOJICH POBHO HATh OOMIMX 3HAKOMBIX. JlOKa)XHTe, YTO KOJIMYECTBO Map
3HAKOMBIX JIEIUTCA Ha 3.
ITonckaska: Beipa3suTe KOJIM4ECTBO TPOEK MOMAPHO 3HAKOMBIX JIIOAEH Yepe3 KOJIMYECTBO Map 3HAKOMBIX.
9. 12 maxMaTucTOB CHITpAJK TYpPHHUP B oAuH Kpyr. [loTom Kaxkabiii u3 HUX Hanmucan 12 cnuckoB. B mepom
TOJIBKO OH, B (k+1)-M — Te, kT0 ObUIH B k-M U Te, y Koro oHU BhMrpain. OKa3anock, YTO y KakI0ro IaXMaTUCTa
12-ii criucok otinyaetcs ot 11-ro. Ckonbko ObLII0 HUYBHX?
10. JlaHO HECKOJIBKO OEINIbIX M HEeCKOJBbKO YEPHBIX TOYeK. M3 ka0l 0enoil TOUKU HIIET CTPENKa B KAKIYIO
4épHYI0, Ha KaXJOM CTpesKe HamhCcaHO HaTypajibHOe uucio. VM3BeCTHO, 4TO eciiu MPOUTH MO JH0oMy
3aMKHYTOMY MaplIpyTy, TO IIPOMU3BEIECHUE YHUCEN Ha CTPENKaX, UAYIIMX 10 HAIpPaBJIEHUIO JABHXKEHUS, pPaBHO
MIPOM3BE/ICHUIO YMCEN Ha CTPENIKaX, WAYIIUX MIPOTUB HaIlpaBieHUus IBKeHHUS. OOsI3aTeNbHO JIU TOTJa MOKHO
MOCTAaBUTh B KAXKAOH TOYKE HATYpAIbHOE YHWCIO TaK, YTOOBI YUCIO HAa KaXJOW CTPEJKE pPaBHSIOCH
MIPOM3BEICHHUIO YHCell Ha €€ KOHIax?
11. B ctpane Mepa pacnoyio’k€HO HECKOJIBKO 3aMKOB. M3 Kaxmoro 3aMka BexyT Tpu Joporu. M3 kakoro-to
3aMKa Bblexall poiapb. CTpaHCTBYS MO AOpPOraM, OH M3 KaXI0T0 3aMKa, CTOSIIEr0 Ha €ro MyTH, TOBOPaunBaeT
1100 HampaBo, TMOO HAJIEBO MO OTHOIICHHIO K IOPOTe, TI0 KOTOPOi Ipuexai. Priliaps HUKOT1a HE CBOpAaYnBaET
B Ty CTOPOHY, B KOTOPYIO OH CBEpHYI mepen 3TuM. Jloka3aTh, 4TO KOrJga-HUOYIb OH BEPHETCS B MCXOTHBIN
3aMOK.
12. Mexny 3axxumamu A 1 B BKIIIOYEHO HECKOJIBKO comnpoTuBieHni. Kaxknoe conpoTuBieHe UMEET BXOTHOM
U BBIXOJHOM 3akUMbl. Kakoe HauMeHbIllee YUCIIO CONPOTUBIICHUN HEOOX0IMMO UMETh U KAKOBA MOXET ObITh
CXeMa MX COEJAMHEHHUS, YTOOBI MpPU MOpUe JTIOOBIX NEBATH COMPOTHBIICHUHN 1IE€Mb OCTaBalach COSTUHSIOIICH
3akuMbl A U B, HO He Obulo KOpoTKOro 3ambikaHus? (Ilopya compoTHBIEHHS: KOPOTKOE 3aMbIKaHUE WIIU
0OpBIB.)
13. B xmacce yumrcs 15 manpumkoB W 15 neBoyek. B nenp 8 Mapra HEKOTOphIE MajbUWKH ITO3BOHUIIH
HEKOTOPBIM JIeBOYKAM M MO3/IPaBUIIM UX C Pa3THUKOM (HUKAKOI MaJIbYMK HE 3BOHIJ OJTHOM U TOMl K€ IeBOUKe
nBaxpl). OKkaszanoch, YTO J€Tel MOXKHO €JUHCTBEHHBIM 00pa3oM pa30uTh Ha 15 map Tak, 4ToObI B Ka)X10i
nape OKa3ajJuch MaJbYMK C JIEBOUKOH, KOTOpOil oH 3BoHMI. Kakoe Hanbosblee Yuciao 3BOHKOB MOTJIO OBITH
caenaHo?
14. Jlokaxwure, 4TO cpeiu JIIOOBIX LIECTH YEJIOBEK €CTh JH00 Tpoe MOMapHO 3HAKOMBIX, JIMOO TpOe MOMapHO
HE3HAKOMBIX.
15. 3a KpyrabIM CTOJIOM CHUAST HECKOJbKO rocTei. HekoTopble U3 HUX 3HAKOMbI MEXy COOOMN; 3HAKOMCTBO
B3alMHO. Bce 3HaKoMble Ka)kJI0ro rocTs (CuuTasi €ro caMmoro) CUJISAT BOKPYT CTOJIa YEpEe3 paBHbIE TPOMEKYTKH.
([nsa npyroro uenoBeKa 3TH MPOMEXYTKH MOTYT OBbITh ApYrUMu.) MI3BECTHO, YTO KaXKIble JBOE UMEIOT XOTs Obl
OJIHOTO O0IIIEro 3HAKOMOT 0. JIoKa)XuTe, 4To BCE TOCTH 3HAKOMBI JAPYT C IPYTOM.
16. B xiacce 6osbiie 32, Ho MeHble 40 yenoBek. Kaxaplit MaJIbUMK APYKUT C TPEMsl IEBOYKAMH, a KaxXJas
JIEBOYKA — C IMATHIO0 MajbuynkaMu. CKOJIBKO YeJIOBEK B Kitacce?
17. MoxHo 11 npoBecTH B ropojie 10 aBTOOYCHBIX MapIIPYTOB M YCTAHOBUTH Ha HUX OCTAHOBKH TaK, YTO KaKHe
Obl 8 MapHIpyTOB HU OBLIM B3SITHI, HAWJETCS OCTAHOBKA, HE JieXKalllas HU Ha OJHOM M3 HHUX, a JoObie 9
MapLIpyTOB MPOXOAST YEPE3 BCE OCTAHOBKH.

18. Uzobpa3uth BCE MOMapHO Hen3oMop(HbIe 4-BepLIMHHBIE rpadbr
0e3 meTenb ¥ KpaTHBIX pedep.

19. ToctpouTs BCE MOTIapHO Hen30MOp(dHBIE HECBSI3HBIE 5-BepuIMHHbBIE
rpadsl, He UMEIOIIKE MEeTeNb, KPaTHBIX pedep U N30JIMPOBAHHBIX BEPIIUH.

20. U3ob6pa3uTh BCE MOTTAPHO Hen30Mop(dHBIC 6-BepIINHHEIC rpadsl

0e3 meTrenb U KpaTHBIX pedep, cocToslme: u3 4 KOMIOHEHT; 2) U3 3 KOMIOHEHT; 3) U3 OJHONH KOMIIOHEHTHI U
nMerotre 7 pedep 1 2 BUCSYHUE BEPUTHHEI.
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21. Ckoybko CyIIIECTBYET MOTIapHO HEU30MOPHBIX 0-BEPIIMHHBIX

rpa¢os 6e3 HETENb u KpaTHBIX pebep co CJIEIYIOIIUM Habopom CTETNIEHEN
BepmuH: (2, 2, 3, 3, 3,5)?

22. CKOIBKO CYLIECTBYET IIONapHO HEH30MOP(HBIX, HE HUMEIOLIIX e
TeJb u KpaTHBIX pebep KyOH4YecKux rpadoB c 0 BepIIMHAMU? Ectp hivs
cpeau HUX ABYAOJbHbIE rpadbl?

23. CymecTByeT hivs 6-BEpIIMHHBIN rpad 0e3 neTesb u KpaTHBIX
pebep, uMeromuii Takoit Habop crenenel BepmuH: (2, 2, 2,4, 5, 5)?

24. BbIACHUTS, KaKue HabOopbI cTeneHen BEPIIINH MOTYT OBITh y
0-BepLIMHHBIX CBSI3HBIX rpa¢os oe3 IIeTEIb U KpaTHBIX pebep, HMEI0
mux 7 pebep W coAepKalIMX ~ BEpPIIMHY  CTEIEHW 2 W BEPUIMHY  CTENeHH 3.
st KaXJI0TO JIOITyCTUMOTO Habopa CTETeHEeH BEPILIUH MOCTPOUTH npuMep
COOTBETCTBYIOIIETO rpada.

25. Tloka3ats, 91O B To0oM rpade oe3 MeTelb u KpPaTHBIX pebep,
coJiepIKaIieM HE MeHee 2 BEPIINH, HalyTCes 2 BEPIIHHBI C OJTMHAKOBBIMH
CTETICHSIMH.

26. Jlokasatrb, 4TO JIJIsl BCSIKOTO I1 > 3 CYIIECTBYET M-BepIIMHHBIN CBS3HBIN rpad 6e3 merens u KpaTHBIX pedep,
coJiep Kaliuii -1 BepHIMH ¢ HEPABHBIMU APYT APYTY CTEIECHSIMHU.

5.4. MeToanueckne MaTepuajbl, ONpeaesiioliie MPOUeAypPbl OLEHHMBAHUSI 3HAHMIA, yMeHMHIi,
HABBIKOB M (WJIM) ONBITA [eSITeJIbHOCTH, XapaKTepU3yIOIIUX J3Tanbl (OpPpMHUPOBAHUS
KOMIIeTeHIH
O6mas ouenka (100 GannoB) ckiaabIBaeTCs U3 OLEHKH 3a TEKYIIUi KOHTpoIb (70 0aioB), M OLIEHKU
3a IPOMEXyTouHYI0 arTectanuio (30 6amios).
3a BBINIOJHEHUE KOHTPOJIBHBIX paboT MOXkHO HabpaTh 40 Gamos.
3a BBINIOJIHEHUE 3a/laHuM JUIsl CAMOCTOATEIbHONW paboThl 00yUaronIniicss MOKeT HabpaTh MaKCUMaIbHO
10 6amos.
3a OTBET Ha BOIPOCHI OTpoca MOKHO HabpaTh 10 6amios.
3a BBITIOJTHEHUE TeCcTa MOKHO HaOpath 10 Gansos.
DopMOI TPOMEKYTOUHOM aTTECTALMU SBIIAECTCS dK3aMEH.
MaxkcumanbHasi cyMMa OaiioB, KOTOpble OOydYaromMiics MOXET HaOpaTh MpH cAade HK3aMeHa,
cocrasisieT 30 6aos.
Jns cmaum Sk3aMeHa HEOOXOJMMO BBIMIOJHUTH BCE 3aJlaHUsl TeKymlero koHTpois. Ha sk3amen
BBIHOCHTCSI MaTepHall, U3JIaraeéMbIi B JIGKIIHSIX U pacCMaTPUBAEMbIN HA MMPAKTUICCKUX 3aHATHSX.

IxaJa oueHUBaHUSA PK3aMeHa

Kpurepum oueHnBanus bauabl
CraBuTCs, €cnu CTYACHT OOHApyKHBaeT BCECTOPOHHEE, CUCTEeMATHYECKOe U 24-30
MIyOOKO€ 3HAaHHWE NPOrpaMMHOTO Marepuaia MO AUCIUIUIHMHE; O00CTOATETHHO
AHAJIM3UPYET CTPYKTYPHYKO B3aUMOCBSI3b PAcCMaTpUBAEMbIX TE€M U Pa3J/eiiOB
JTUCLIUIUIMHBI; YCBOMJI OCHOBHYIO W 3HAKOM C JIOMOJHUTEIBHOW JIMTEPATYPOH,
PEKOMEHIOBAHHOM ITPOTPAMMOM, a TAKKE YCBOMJI B3aUMOCBS3b OCHOBHBIX MTOHATHI
JTUCIUTITMHBI B KX 3HAYEHUU JIJIs1 TpHoOpeTaeMoit mpodeccru; MpOosIBUI TBOPUESCKUE
CIIOCOOHOCTH B MOHMUMAaHHUH, W3NIOKEHUU U UCIOIB30BAHUU y4EOHOTO
Marepuania.
CraButcs, eciv CTYACHT, OOHapyKUBAET MMOTHOE 3HAHHE MPOrpaMMHOroMaTepuana, 15-23
YCIEIIHO BBIMOJHAET MPETyCMOTPEHHBIE B IPOTPAMME 3aJIaHUSI; YCBOWII OCHOBHYIO
JINTEPATYPY, PEKOMEHIOBAaHHYIO B IPOrpaMMe; ITOKa3all CACTEMAaTUUYECKUN XapaKTep
3HaHUHN MO JUCIMIUIMHE U CIIOCOOCH K WX CAMOCTOSITEIbHOMY TIOMOJIHEHHIO |
OOHOBJICHUIO B XOJI¢ JadbHEHIIIEH
00pa3oBaTeNbHON NEATEILHOCTH.
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CraBuTCs, €ClU CTYACHT OOHApy>KMBAaeT 3HAHWE OCHOBHOIO IPOTrPAMMHOIO 6-14
Matepuana B oObeMe, HEOOXOAUMOM [UIsi  JajbHEHIIero OoOydeHHs W
npodeccuoHaNbHOM  AESITENTbHOCTH; CHPABISETCS C  BBINOJHEHHEM 3aJaHMUii,
MPEIYyCMOTPEHHBIX  MPOrPaMMOM; 3HAKOM C  OCHOBHOM  JIUTEPATYpPOM,
PEKOMEHI0BaHHOM MPOrpaMMOii; J0MyCcKaeT MOTrPelIHOCTH HEMPUHIIUITHAIBHOTO
XapakTepa B OTBETE Ha HK3aMEHE.

CraBuTCS B TOM cClly4ae, €CIM CTYACHT OOHapy)XHBaeT MpOOeNbl B 3HAHUSAX 0-5
OCHOBHOTO IIPOrPaMMHOr0 MaTepuaa, JOMyCKaeT MPUHIUIHAIbHBIE OIIUOKHU B
BBITIOJTHEHUH NIPEAYCMOTPEHHBIX POTPaMMON 3aJaHH.

Hroropas mkaja oneHUBaHUS pe3yJabTaTOB OCBOCHUSA JUCIHUIIJIMHBI

Hrorosas OICHKA II0 AUMCHUIIIIMHE BBICTABJIACTCA IIO HpHBCIICHHOfI HIMKE IIKaJIC. HpI/I BBICTaBJICHHUU
HTOT'OBOM OLICHKHU IIPENOAaBaTCIIEM YUYUTBIBACTCA pa60Ta 06yqafomeroc>1 B TCUCHUEC OCBOCHUA TUCHUIIJIMHBI, a
TaKXE€ OLICHKaA I10 HpOMG)KyTO'—IHOfI aTTeCTanuu.

KonnuecTBo 6amios OrieHKa 10 TPAJIUIMOHHOM IIKajie

81-100 Omimyno

61-80 Xoporo

41-60 VY 10BIE€TBOPUTEIIHHO

0-40 HeynoBieTBOpUTENHHO
6. YUEBHO-METOJIUYECKOE 41 PECYPCHOE OBECIIEYEHUE
JUCHUITIJINHBI

6.1. OcHoBHasi IMTEpaTypa

1.  Baspun, U.1. [uckperHas MmaTeMaTHKa: y4eOHUK U 33Ja4HUK JUIA BY30B. - M. : FOpaiir, 2017. - 208c. —
TekcT: HenocpeaACTBEHHBIN

2. Tamkos, C.b. JluckperHas wmareMatuka: y4eOHUK W mnpakTukym st By3oB/ C. b. 'amkos,

A. Bb. ®ponoB. — 3-e u3n. — Mocksa : Opaiit, 2023. — 483 c.— Tekct : snextpoHHbii. — URL:
https://urait.ru/bcode/511483

3. llomukanoBa, M. B. JluckperHas wmaremaTuka : ydyeOHoe nocoOue. — bapnayn : Antaiickuii
roCyIapCTBeHHBIN memarorndeckuii yamsepcuter, 2020. — 168 ¢. — Teker : amekrponHsii. — URL:

https://www.iprbookshop.ru/108878.html

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. Twucun, B. b. JluckperHas mMaTemaTuka : yueOHHK M TPAaKTUKyM JJIsl BY30B . — 2-€ W31. — MOCKBa :
IOpaiit, 2023. — 468 c. — Texkcr : anekrponnsiii. — URL: https://urait.ru/bcode/531659

2.  JluckperHas maTemaruka : yueOHoe mocodue s By30B / JI. C. AnannueB [u ap]. — Mocksa : FOpaiir,
2022. — 108 c. — Texkcr : anekrponnbii. — URL: https://urait.ru/bcode/492307

3. Ueanos, b. H. [luckperHas MaTemaTHKa u Teopus rpadoB : yueOHOE Tocodue it By30B. — MOCKBa :
IOpaiit, 2023. — 177 c. — Texcr : anexrponnsiii. — URL: https://urait.ru/bcode/520078

4.  KynpsBues, B. b. JluckperHas marematvka. TeOpHs OJHOPOIHBIX CTPYKTYp : YU4E€OHHK s BY30B /
B. b. Kyapsisues, A. C. [loakonsuH, A. A. bonotoB. — 2-e u3a. — Mockaa : FOpaiit, 2023. — 295 c. — Tekcer
: anexktpounsiii. — URL.: https://urait.ru/bcode/513156

5. Marematudyeckuii aHaqM3 M JUCKpeTHas MaTeMaTHKa : ydeOHoe rocobue A BY30B/ IMOA  pen.

E. I'. [InoTHHKOBOI. — 2-¢ m3n. — Mocksa : FOpaiit, 2023. — 300 c. — Tekcr : snextponnsiii. — URL:
https://urait.ru/bcode/515514
6.  IMamwmii, . A. JIuckpeTHas MaTeMaTHKa U MaTeMaTHUECKas JIOTHKA : y9eOHOe ImocoOue I By30B. — 3-

e u3a. — Mocksa : FOpaiir, 2023. — 370 c. — Tekcer : anexrponnsiidi. — URL: https://urait.ru/bcode/515003
7.  Cypomnaros, C. B. JluckperHas mareMaruka : yaeOHUK W mpakTukym miist By30B / C. B. Cynomiaros,

E. B. OBunnHuKoBa. — 5-¢ u3a. — Mocksa : FOpaiit, 2023. — 279 c. — Tekcr : snexTponHbiif. — URL:
https://urait.ru/bcode/510824
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8.  Tapannuxos, 1O. B. [luckperHas maremarnka. 3aJauHuK : yueOHOE mocoOue st By30B . — MoOCKBa :
FOpaiit, 2023. — 385 c. — Tekcr : anekrponnsiit. — URL: https://urait.ru/bcode/511496

6.3. Pecypchbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn « AHTepHET»
1. DaexTpoHHas OMOIMOTEKAa MEXaHHKO-MaTeMaTHueckoro (akynsrera MI'Y: http://lib.mexmat.ru/
2. MaremMaTurueckoe 0ropo: YueOHUKHU 10 MaTeMaTHuecKoMy aHanusy: http://www.matburo.ru
3. http://www.library.mephi.ru/
4. http://ega-math.narod.ru/
5. http://neo-chaos.narod.ru/fikhtengolts.html
6
7
8
9

http://www.alleng.ru
http://www.twirpx.com
http://elibrary.ru
. http://www.znanium.com
10.  http://www.pedlib.ru
11.  http://www.gnpbu.ru
12.  http://www.rsl.ru/ru/s2/s101
13.  http://lib.walla.ru
14.  http://www.iglib.ru
15.  DnekrponHO-OMONMoOTeuHas cucrema Jlanb https://e.lanbook.com
16. OO0 «DnekTpoHHOE M3aaTebCTBO KOpaiity» https://urait.ru

7. METOIUYECKHUE YKA3AHMUSA 110 OCBOEHHMIO JUCHUIIJIMHBI
1. Meronnyeckue peKOMEHAALNH 10 MOATOTOBKE K MIPAKTUYECKUM 3aHATHUSM.
2. Meroauueckue peKOMEHIalluy 110 OPraHu3alli CaMOCTOSTEIbHON pabOThl O JUCLUILUINHAM.

8. NHO®POPMALIMOHHBIE TEXHOJIOI'NH JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOUHECCA 110 JTUCHUIIJIMHE

.JII/IIICHZ%I/IOHHOQ nporpaMmmMHo¢ ol0ecmeueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmManoHHbIEe CIPABOYHbIE CHCTEMBbI:
Cuctema «Koncynprantlnrocy»

[TpodeccuonanbpHbie 6a3bl JAHHBIX
fgosvo.ru — IMopran ®enepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEILHBIX CTAHJIAPTOB BBICIIIEIO 0Opa30BaHMSI
pravo.gov.ru - ObunmaiasHeIi HHTEPHET-IIOPTAJI IIPABOBOI HHGMOpMAIINHT
www.edu.ru — denepanpublii nopran Poccuiickoe oOpazoBanue

CBoOoHO pacmpocTpaHseMoe MporpaMMHOe oOecreuyeHre, B TOM YHCIE OTEYECTBEHHOTO
MIPOM3BOJICTBA

OMC IIneep (st Bocripou3BeACHHs DIEKTPOHHBIX Y4eOHbIX Moyreit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI
MatepuaabHO-TEXHUUYECKOE 00eCTIeYeHIEe TUCITUTLINHBI BKITFOYAeT B ceOs:
- ydeOHbIE ayAUTOPWUU [JJIsi TIPOBEICHUS Yy4eOHBIX 3aHATHH, OCHAIIEHHBIE OOOpPYIOBAaHHWEM U
TEXHUYECKUMHU CPEJCTBAMHU OOy4deHHs: Yy4eOHOIl MeOenblo, JOCKOW, IEMOHCTPAIIMOHHBIM 000pYIOBaHUEM,
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MePCOHATBHBIMU KOMITBIOTEPAMH, ITPOCKTOPOM;

- IIOMCHICHUA OJIs1 CaMOCTOSITCIILHOU paGOTBI, OCHAaIlI€HHBIC KOMHBIOTepHOﬁ TEXHUKOU C BO3MOXKHOCTBIO
nojKimodeHueM kK cetn «MHTepHeT» M o0ecredyeHHeM JO0CTyma K 3JIeKTPOHHOH HHGPOPMAIMOHHO-
o0Opa3oBaTenpHOM cpeie.
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