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1. Koo n HaumeHoBaHue HanpasneHus nogrotoBku: 01.03.04 lNMpuknagHas matemaTmka

w

. Mpocdmnb noarotoBku: MNMpuMeHeHMe MaTeMaTUYECKUX METOLOB K PELUEHU UHXEHEPHbIX U

9KOHOMMYeCKnX 3agau

. KBanndmkaumsa BbinyckHuka: 6akanasp

4. ®dopma obyueHUA: ovHas
5. Kacbeapa, oTBevawowas 3a peanusauuio AUCLUUMIUHBLIE: (PYHKUMOHANbHOrO aHanusa u

onepaTopHbIX YpaBHEHWUI

. CocTtaButenu nporpammbl: HosukoB Uropb Akosnesund, 4.(.-M.H.

. PekomeHpgoBaHa: Hay4YHO-MeToOn4eCKMM COBETOM MaTeMaTn4eCKoro cbaKyaneTa, NPOTOKOJ1 OT

25.05.2023, Ne 0500-06

. Y4eOHbIN roa: 2023-2024 CemecTp(bl): BTOpOM



9.llenn n 3apaum y4e6HON ANCLUUNNUHDI
Lleniu oceoeHusi y4ebHOU AucyunauHbl:

- (hopmupoBaHmMe CUCTEMbI 3HAHWUI O MOHATUAX U METOA4AaX MaTeMaTUYECKOM FTOTUKN;

- dopMMpoBaHMe NpeacTaBreHnin o Npobnemax OCHOBaHUN MaTeEMaTUKM U PONn MaTeMaTUYeCKon
NOMMKN B UX pELLEHMMN.

3adayu y4yebHol ducyunuHbI:

- NO3HAKOMUTb C NPoBGreMamMmn OCHOBaHUI MaTeMaTUKN, NyTSMU PeLLeHnst 3TUX npobnem un
CBSI3aHHBbIMU C HUMW OCHOBHBIMW pe3ynbTaTaMy MaTemMaTU4ecKon Noruku;

- copMupoBaTh NpeacTaBrneHnst o Metoge hopmanusauum, ero ponu B yTOMHEHNUN N U3YYEHUN
MOHATUIA MaTeMaTUYeCcKOro AoKasaTenbCTBa 1 aKCMOMaTUYECKON TEOPUN;

- pasBUTb NTOTMYECKOE MbILLMEHNE, NIOMMYECKYHO KYNbTYpPY, NOrMYECKY0 UHTYULINIO;

- obecneynTb TeopeTnyeckyto 6a3y Norm4eckon CocTaBnsoLLEN Kypca MaTeMaTUKN.

10. MecTo y4ye6HOM AncuunnuHbl B cTpyktype OOI: gucumnnuHa oTHocuTCH K obs3atensHom
yacTtu 6noka 1.ducumnnunHa(mogynm).
OCHOBHblE ANCUMMNMNHBI U UX pa3gensbl, Heobxoanmble ONs YCBOeEHUS Kypca «Teopusi rpadoB U

MaTeMaTnu4eckasa normkax»:

— KypcC enemeHTapHon MaTeMaTukn B paMKax LLIKOSTbHOM nporpamMmmbl.
,D,MCU,I/II'IJ'II/IHa «TeOpI/IFI rpacbos N MaTemMaTuyeckas nornka» apnseTca Heobxoanmon ons yCBOEHUA
y‘-le6HbIX KypCOB no beHKLI,I/IOHaJ'IbHOMy aHaln3y U KOMNbKOTEPHbLIM HayKaM.

11. MnaHupyemMble pe3ynbTaTbli OOy4YeHUA MO AUcUUNNMHe/MoAaynto (3HaHUA, YMeHus,
HaBblKW), COOTHECEHHble C MIaHUPyeMbIiMU pe3ynbTaTaMM OCBOEHUSA oGpa3oBaTeribHOM
nporpaMmmbl (KOMNeTEHLMAMU) U MHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koa(bl) WHamnkaTtop(bl) MnaHupyemble pesynbTaTtbl 0OyyeHus
KOMMNeTEHLUN
- CnocobeH OMK-1.1 | Obnagaet 6a3oBbiMK | 3HaTb: 6a30Bble 3HaHWS, NOMyYeHHbIE B
= NPUMEHSATb 3HaHVe 3HaHMAMMU, obnactn matemaTnyecknx un (Mnm)
© (byHAaMeHTanbHoN nony4eHHbIMU B €CTECTBEHHbIX HayK.
MaTeMaTukm 1 obnactun
€CTEeCTBEHHO- MaTemMaTUIecKmX 1 YMeTb: ncnons3oBaTb 6a30Bble 3HAHUS B
Hay4HbIX (M) ecTecTBEeHHbIX obnactn maremaTnyeckux u (unm)
AVCLMNIANH NPy HayK €CTeCTBEHHbIX HayK B NPOGECCUOHANBLHON
ggi": :TVIIAM sapan B OrK-1.2 gmeeT ncnonb3oBaTb | AEATENIBHOCTN
€CTEeCTBEHHbIX HayK 230BbIS  SHanuA B Brnagets  HaBblkamu:  Bblbopa  MeTOAOB
W NHXEHepHO obnacru eleHnst 3anay npodeccroHansHomn
npaKTy- matematuyeckux u | P A P
- (urn) ecre- AeATENbHOCTU  HA  OCHOBE  TEOPETUdecKux
CTBEHHbIX Hayk | 3HaHuK.
B
npodeccnoHanbHON
OEeATENbHOCTU
OMnK-1.3 | Nmeet HaBbIKM
BblOOpa MeTOo[0B
peLueHns 3agad
npodeccnoHarnbLHON
AeATenbHOCTH Ha
OCHOBe
TEopeTUYECKNX
3HaHWN.

12. O6bem gucuUnNnNMHbI B 3a4eTHbIX eanHuuax/yac.— 5/180.




CDopma HpOMe)KyTO‘IHOVI aTTecTauumn. 3a4e€T U 3K3aMeH

13. TpyaoemKkocTb No BuAam y4ebHomn paboTbl

TpyaoemMKocTb
Bug yyebHown paboThl Mo cemecTpam
Bcero
Ne 2
AyanTopHblE 3aHATUSA 68 68
nekummn 34 34
B TOM Yucne: npakTuyeckne 34 34
nabopaTtopHble
CamocTosATensHas pabota 76 76
dopma NpoMeEXYTOUYHOW aTTecTaLmm 6 36
(3a4ém u 3k3ameH — __4ac.)
Wtoro: 180 180
13.1. CopepxaHue QUCLUMNIIUHDI
n/n Peanusauusa
pasgena
HaumeHoBaHwue pasgena CopepxaHiie pasnena AncLUnnHSI ONCUUNIUHBI C
ONCUMNNUHbBI P P MOMOLLIbIO OH-
nawH-kypca,
OYMK *
1. NNekuun
1.1 KombGuHaTopuka. MpaBuno cymmbl 1 NpaBuIio NPON3BeaEeHNUS.
Pa3meLleHuns, nepectaHoOBKM, coveTaHus, pa3bueHuns
MHOXecCTBa.
BrvHomunaneHble koadpduumeHTol. Yucna CtupnuHra
nepBoro 1 BTOporo poga. MpuHuun BKIOYEHNS 1
WCKIHOYEHMS.
MpousBodLLme yHKUUN.
1.2 JInHenHble pekyppeHTHble XapaKkTepuctmyecknim MHorousneH. PewleHne
COOTHOLLEHMS. OLHOPOAHbI Y HEOAHOPOOHbLIX FIMHENHBIX
PEeKypPPEHTHbLIX COOTHOLLEHWUI. MNMounck pelleHuns
MEeTO40M Npoun3BoasLwmnx dyHkuun. Yncna dPuboHaum
1.3 OnemeHTbl Teopuu rpacpoB. | MaTpuyHblie npeactaBneHns rpagos. MapLipyThl,
uenu, umknbl. CBA3HbIE KOMMOHEHTLI rpada.
Moarpadsl. N3omopdunam n romeomopdunsm rpacos.
Onepauuu Hag rpacdamu. [iByaonbHble rpadbl..
OepeBbs. Anneposbl NyT U LUKMbIl. [@MUIbTOHOBbI
nyTU N LK.
Mounck kpaTyanwmx nyTen B OPUEHTUPOBaAHHOM rpade.
Packpacka BepLlunH 1 pébep rpada.
XpomaTtumyeckoe Yncno rpagpa.
2. MpaKkTn4yeckmne 3aHATUA
2.1 KombGuHaTopuka. PelueHne KoMOBUHATOPHbIX 3agau
2.2 JINHenHble peKkyppeHTHbIE PelleHne ogHOPOOHbIX U HEOAHOPOOHbLIX NIMHENHBIX
COOTHOLLEHMS. PEKYPPEHTHBIX COOTHOLLIEHUI
2.3 OnemeHTbl Teopum rpacoB. | MocTpoeHne MaTpuyHbIX n306paxkeHnn rpados, onpe-




Aenexne n3omopgHocTH rpadoB, MOCTPOEHNE
nsomopwuama rpados, MOCTPOEHNE SMNEPOBBbIX,
ramunbTOHOBbIX LIMKMNOB. PelleHne onTumMmn3saunoHHbIX
3ajad Ha rpacpax.

3. labopaTopHble 3aHATUSA

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUIN

Buapl 3aHATUIR (KONWUYECTBO YacoB)
Ne HavnmeHoBaHue Tembl
n/n (pasgena) oucumnmmHbl Texuum Mpaktuueckme | NaGopatopHbie CamocTosaTensHas Bcero
paboTa
KombuHaTopuka.
P 10 10 24 44
JInHenHbIe pekyppeHTHble
COOTHOLLEHMS. 12 12 26 50
Oneme €eo acoB.
nemeHTbl Teopun rpados 12 12 26 50
UTtoro: 34 34 76 144

14. MeToanyeckme ykasaHus ansi obyyarowmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI

B npouecce npenogasaHusa ANCUUNINHBI UCMOMb3YOTCA Takne Buabl y4ebHoM paboThbl, kak
NeKuMn, MnpakTUYecKne 3aHATUS, a Takke pasnuyHble BuAbl CaMOCTOATENbHOM pPaboThl
obyvarowmxcsa. Ha nekumsax pacckasbiBaeTcs TEOpeTUYeCKUn maTepuar, Ha npakTU4eCcKux
3aHATUAX peLLalTCs 3a4aym No TeopeTnYeckomMy maTepmany, NPOYMTaHHOMY Ha NEKUUSIX.

CamoctosTenbHass yyebHas [esaATenbHOCTb CTYAEHTOB nMpeanonaraeT  BbINOSIHEHUE
cnefyowmnx 3agaHun:

1) CaMOCTOATENbHOE Un3yYyeHMe Yy4yeOHbiXx MaTtepuarnoB no pasgenam 1-4 c

NCNosfib30BaHMEM OCHOBHOWM 1 LONOSTHUTENbHOM NTEepaTypbl, MHPOPMAaLMOHHO-CNPaBOYHbIX

N MOUNCKOBLIX CUCTEM,;

2) NOArOTOBKY K TEKyLWMM aTTecTauusam: BbINOSIHEHWE [AOMALUHUX 3afaHun,

CaMOCTOATENBHOE OCBOEHNE NOHATUIHOIO annapara no Kaxaon Teme.

Bonpocbl NEKLUMOHHBIX 1 NPAKTUYECKUX 3aHATUIN 0OCYXKOAKTCS Ha 3aHATUSAX B BUAE YCTHOrO
onpoca — MHAMBUAYanbHOro n poHTanbHoro. MNMpy NoaroToBke K NEKUMOHHBIM U NPaKTU4ECKUM
3aHATUAM, 00y4YaroLWMMCHA BaXXHO MOMHUTL, YTO MX 3adava, OTBeYass Ha OCHOBHbIE BOMNPOCHI NiiaHa
3aHATUA 1M LOMNOSNTHMUTENbHbIE BONPOCHI NpenofaBaTens, nokasaTb CBOW 3HAHUSI U KPYro3op, yMeHue
NOrnyeckn NOCTPoUTb OTBET, BNageHne MaTteMaTU4YecKum annapaTtoM U UHbIE KOMMYHUKATUBHbIE
HaBbIKK, YMEHWe OoTCTamBaTb CBOK npodeccuoHanbHyo no3uumio. B xome ycTtHoro onpoca
BbISABNAOTCA AeTann, KOTopble NO KakKMM-TO NpUYMHaM okasanucb HeAOCTaTOYHO OCMbICIIEHHLIMMU
CTyaeHTamu B xoae y4eOHbIX 3aHATMI. TemM cambiM ONpoC BbIMOSHAET BaKHenwmne oby4aroLlyto,
pa3BMBaOLLY0 M KOPPEKTUPYIOLLYIO (PYHKUMM, MO3BONSAET CTyAeHTaM Yy4ecTb HegopaboTkm u
n3bexxaTb MX NPY NOArOTOBKE K NPOMEXYTOYHbIM aTTECTALMAM.

15. MepeyeHb OCHOBHOW U [OOMNONIHUTENLHOMW nUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbBIX AN OCBOEHUA AUCLUNIIUHDI

a) ocHOBHasi nuTepartypa:

Ne n/n NcToYHUK

S6oHekut, Cepeeli Bcesonodosuy. BeedeHue 8 QUCKpemMHyo Mamemamuky : y4ebHoe
rnocobue 0nsi cmyd. 8y308, 0by4. o crneyuansHocmu "lNpuknadHas mamemamuka”/ C.B.
S6noHekul. U39. 5-e, cmep. M. : Bbicw. wk., 2008. 384 c. : un., ma6n. (4ns ebicwiux
y4ebHbIx 3agedeHuli. Mamemamuka) . ISBN 978-5-06-005943-4.




BuneHkuH, Haym Slkoenesu4. KombuHamopuka / H.A. BuneHkuH, A.H. BuneHkuH, I1.A.

2. BuneHkuH .— M. : ©UMA : MUUHMO, 2006 .— 399, [1] c. : un. — bubnuoep.: ¢.400 .— ISBN 5-
89492-014-0 .— ISBN 5-94057-230-8.

Xapapu, @. Teopusi epagpos/ ®@. Xapapu ; riep. ¢ aHan. u npeducs. B.l1. Kosbipesa; nod peod.

3. .. laspunoea .— M30. 3-e, cmep. — M. : URSS, 2006 .— 300 c. : un. — bubnuoep.: c.269-286
.— WmeH. yka3.: ¢.286-290 .— lNpedm. ykas.: ¢.293-297 .— ISBN 5-484-00457-8.

0) gononHuTenbHasa nuTeparypa:

Ne n/n MNcToYHMK

Hosukos, ®edop Anekceesuy. [JuckpemHass MameMamuka 01151 Ipo2paMmMucmos :
y4ebHoe rnocobue dn1s1 cmy0d. 8y308, 06y4y. Mo HarnpasneHuto nodzom. OunIoMup.

4. crieyuanucmos "MIHgbopMmamuka u ebiqucriumesnbHas mexHuka"/ ®.A. Hosukos. 3-e u3d.
Cri6. [u 0p.] : NMumep, 2008. 383 c. : un., mabsn. (YuyebHuk 0ns 8y3oe) . ISBN 978-5-91180-
759-7.

Jlaepoe, U2opb AHApeesuY. 3adayqu Mo Meopuu MHOXecms, MamemMamuyeckoli fosuxe u
meopuu anzopummos : [y4ebHoe nocobue]/ U. A. Jlaspos, /1. Jl. Makcumosa .— U30. 5-e,

5. ucnp. — M. : Quamamnum, 2004 .— 255 ¢. — bubnuoep.: ¢.248-249 .— [lpedm. ykas.: ¢.250-
255 .— ISBN 5-9221-0026-2.
Benoycoe, Anekceli UeaHosuY. [JuckpemHass Mamemamuka ;| Y4ebHuk 0ns1 cmyOd. emy308 /
6 A. . benoycos, C. b. Tkaues ; nod ped. B. C. 3apybuHa, A. I. KpuweHko .— M. : 1130-80

MITY um. H. 3. baymaHa, 2004 .— 743 c. : un., mabn. — (Mamemamuka 8 mexHU4eCKoOM
yHusepcumeme ; Bbin. 19) .— ISBN 5-7038-1769-2 .— ISBN 5-7038-1270-4 : 128.00.
laspunos, Maput lNemposuy. 3adayu u yripaxHeHUs 1o GUCKPemHoU MamemMamuke :
7. y4ebHoe riocobue /T I1. laspurios, A. A. CanoxeHko. M130. 3-e, nepepab. M. :
Q@usmamnum, 2006. 416 c. : un., mabn. ISBN 5-9221-0477-2

B)UH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PECYPChl (0OULManbHble pecypCbl MHTEPHET)*:

Ne n/n Pecypc

Mamemamuueckas noauka /lloauka ebicka3bleaHul/ [551eKMPOHHbILU pecypc] : KOHCNeKmbl
1. | nekyul u ynpaxHeHus no Kypcy / cocm. : J1.[1. [lemposa, 5.H. Cadoeckuli .— BopoHex, 2015
.— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-210.pdf>.

MaTemaTtunyeckas noruka /flormka npeamnkaTos/ [3NEKTPOHHbIM PECYPC] : KOHCMEKTbI
> | nexkumni n ynpaxHeHus no kypcy / coct. : J1.I. Metposa, b.H. Cagosckuin .— BopoHex,
2015 .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-211.pdf>.

16. MepeyeHb y4e6GHO-MeTOAMYECKOrO 0GecneyeHns Ans caMoCToATeNIbHON paboThl

Ne n/n MNcToYHMK

A6noHckull, Cepeell Becesonodosuy. BeedeHue 8 OuckpemHyto mamemamuky : y4ebHoe
rnocobue 0nsi cmyd. 8y308, 0byy. no crneyuansHocmu "lpuknadHas mamemamuka"/ C.B.
S6oHekul. U30. 5-e, cmep. M. : Bbicw. wk., 2008. 384 c. : un., mabn. ([ns ebicwux
y4ebHbIx 3agedeHuli. Mamemamuka) . ISBN 978-5-06-005943-4.

laspunos, Maputi lNemposuy. 3ada4vu u yripaxHeHUs 1o GUCKpemHoU MamemMamuke :

2. y4ebHoe nocobue /T I1. Maspurnos, A. A. CanoxeHko. 130. 3-e, nepepab. M. :
@usmamnum, 2006. 416 c. : un., mabn. ISBN 5-9221-0477-2

17. Obpa3soBaTenbHblie TeXHONOrMN, UCNONb3yeMble NpU peanusaumm yuyeoHomn
ANCLUUNIUNHBI, BKITHOYasa AUCTaHLUMOHHbIe o6pa3oBaTtenbHble TexHonorum (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe obGyyeHue):

AvcumnnuHa MoXeT peanu3oBbIBaTbCA C NPUMEHEHMEM OMEKTPOHHOIO 00yyYeHus U
ANCTaHUMOHHbBIX OBpasoBaTenbHbiX TexHomnormn. [pyu npoBefeHUn 3aHATUN B AUCTAHLUOHHOW
dopmMe UCMOnb3yTCHA TeEXHUYeckne n MHgopmaumnoHHble pecypcbl ObpasoBaTenbHOro noprana


https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=18630&TERM=Виленкин,%20Наум%20Яковлевич%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=18630&TERM=Харари,%20Ф.%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=19452&TERM=Лавров,%20Игорь%20Андреевич%5B1,1004,4,101%5D&LANG=rus
https://www.lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=19452&TERM=Белоусов,%20Алексей%20Иванович%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-210.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-211.pdf

"OneKkTpoHHbIN  yHuMBepcuTeT BIY"  (https://edu.vsu.ru), ©Gasupytouwierocas Ha cucteme
AncTaHumoHHoro obydeHns Moodle, pa3BepHYTOM B yHMBEPCUTETE, a TaKkKe Apyrne OOCTYrMHble
pecypchbl B ceTn IHTepHeT.

18. MaTepMaanO-TeXHquCKOE obecne4yeHne AUCLUNIUHDbI:

YyebHas ayautopms Ans NnpoBeAeH s 3aHATUN NEKLMOHHOIO U CEMMHAPCKOro TUna, TeKyLLero
KOHTPOIS M NPOMEXYTOYHOW aTTecTauun; cneumanmanpoBaHHas mebenb

19.0ueHOYHbIe cpeacTBa Ansd npoeaeHusA TeKyu.|,e17| n npome)KyTquoﬁ aTtrecTtauumn

Mopsiaok OueHKM ocBoeHust obyvalowmmucs y4vyebHOro Matepuana onpegensietcs
coaepkaHneMm crieayoLmx pasaenos ANCUUNINHDI:

Ne HanmeHoBaHue KomneteHumsi(n) | WHgmkatop(bl)
n/n pasuen?“fgl ; HANTARG! AOCTWKEHNA OueHouHble cpeacTea
Y KoMneTeHunn
ng)
KomburHaTopmka. OMNK-1.1
1 OnK-1 OI'IK-1.2 YCTHbBIV onpoc. lNMpakTudeckue
OMK-1.3 3aHATMSA. KOHTpOnbHbIE paboTbl
NuHeiiHble OMK-1 OMNK-1.1 YcTHbIV onpoc. [pakTuyeckue
2. PeKyppeHTHbIe OMK-1.2 3aHATUA. KOHTpOrmbHble paboThbl
COOTHOLLEHMS. OrK-1.3
3nemMeHTbI Teopum OMK-1 OlK-1.1 YcTHbIN onpoc. [NpakTtnyeckue
3. rpacos. OlK-1.2 3aHATUA. KOHTpOrnbHble paboThbl
OrK-1.3
lMpomexyToyHasa atTectaums dopma MepeqeHb Bonpocos k 3aqeTy 1
KOHTPONS — 3a4éT 1 3K3aMeH SK3aMeHy

20 TwvnoBble OLEHOYHbIE cCpeaAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaensiowue
npouenypbl OLeHUBaHUA

20.1 TeKywmi KOHTPOINb ycneBaeMoCTH

Tekyuwias aTtrectayus NnpoBoAUTCHA B COOTBETCTBUM C [lonoxeHnem O Tekyllen atrectaumm
obyyarowmxcs no nporpammMamM Bbicwero obpasoBaHus BoOpOHEXCKOro rocygapCTBEHHOMO
yHUBepcuTeTa.

Tekyllas aTTectaumsi NpoBoANTCS B (OPME KOHTPOSbHbIX paboT, npe3eHTauun u
NPoOBEPKN JOMALLHEro 3agaHus. [lomallHee 3agaHne BbIMOMNHAETCS KaXKablM CTYLEHTOM
CaMOCTOATENBLHO M 0D0CYXXAaeTCcHa Ha cnefyoLweM 3aHaTUn.

KomnnekT 3agaHun ansa kKoHTponbHon pabotbl Ne 1

BapuaHT 1
1. Haiitn obuee peleHne peKyppeHTHOro OTHOWEHNUA Vy, o — 4yn+l - 2lyn =12-96n.

2. Haittn obuiee pelueHme peKyppeHTHOro OTHOWEHNA V.o + Vi1 — 20yn =-14.2"

3. MocTpounTb p€GepHbIv rpad kK 4aHHOMY, NPOHYMepoBaB pébpa A4aHHOMO 1 BEPLUMHbI MOCTPOEHHOro
rpadoB B COOTBETCTBUN.



4. OI'Ipe,EI,eJ'II/lTb ABIAETCA JIN rpacb 3I7IJ'I€pOBbIM, €Cnun HeT, 060CHOBAaTb, eCcrnn Aa, NoCTponTb 3I7IJ'IepOBbII7I

LMKN

BapuaHT 2
1. HaiiTn obuiee pelieHne peKyppeHTHOro OTHOWeEHNA Yy, > + 9yn+1 +14yn =72n+33.

2. Haittn obuiee pelueHne peKyppeHTHOro OTHOWEeHUA )V, » + 7yn+1 +1Oyn =28-2".

3. MNMocTponTb ramenbTOHOB LKKN rpada

4. . OnpepenuTb SBNSATCS N rpaddbl K3OMOPMHBLIMK, €CNN HET, 060CHOBaTbL, €CNi Aa, MPUBECTM

npumep nsomopdunsma

. |

20.2 NMpomexyToyHasa aTrecTaums
Jl1st oTleHUBaHMSI pe3yIbTaTOB O0YUCHUS Ha K3aMEHE UCITOJIB3YIOTCS CIICIYIOIIHIE TOKA3aTEIIH:

1) 3HaHWe onpeaeneHnit OCHOBHbIX 06 LEKTOB M3yYEHMUA U OCHOBHDbIX YTBEPKAEHMI Kypca AUCKPETHOM

MaTEMATUKMU,
2) yYMeHne NpuMeHATb TeopeTUHECKNE 3HAaHUA B NMPAKTUYECKNX 3a4a4aX;
3) BnageHmne teopetnyeCKMMM OCHOBaMn AUCUUNNINHDI, YMEHNE TrPaMOTHO NPOBOANTb AOKa3aTe/IbCTBa TeOpPeEM U

WANIOCTPUPOBATL UX NPUMEPaMU

I[J'I}I OLICHUBAHUA PE3YyJIbTATOB 06yquI/151 Ha 5K3aMCHC UCIIOJIb3YCTCA 4-0aNabHas IIKaja; «OTIIMYHO»,

«XOpOoIIO», KYAOBJICTBOPUTCIBHO», «HCYJOBJICTBOPUTCIIBHO.



YpoBeHb

KpuTepuu oueHnBaHns KOMNETEHLUI cchopmupo- Lkana oueHok
BaHHOCTU
KOMMNeTeHunn
lMonHoe coomeemcmeue omeema o0byyaru,e2ocsi 8ceM rnepeyucreH- |llosbiweHHbIl Omnu4Ho
HbiM Kpumepusim. Obydarowulicss 8 nosHoU mMepe enadeem meopemu- ypOBEHb
YecKuM MamepuasioM 0aHHO20 Kypca, CrocobeH unmnocmpuposams
omeem rnpumMepamu, NMPUMeEHSIMb meopemuyeckue 3HaHusi 0nsi pewe-
Hus npakmuyeckux 3aday 8 obsiacmu duckpemHol MamemMmamuKu
Omeem Ha KOHMPOIbHO-U3MepuUmMesnbHbIU Mamepuar He 8 MnosiHou mepe | ba3oesil ypo- Xopouwio
coomeemcmayem OOHOMY U3 [EPeYUC/IeHHbIX okazamenel, HO 8€Hb
obyyvarowuticss 0aem ripaguribHble omeembl Ha GOMOJIHUMEbHbIE 80-
npocel. Hedocmamo4Ho npodeMoHCMpPUpPo8aHo eradeHue 3HaHUsMU
Imeopemuyecko2o0 Mamepuasna 8 HeKomopbix 3adadyax unu 0ornyckaem
He3Ha4umersbHble owubKU 8 060CHOBaHUU Waz208 pPeweHus.
Omeem Ha KOHMPO/bLHO-USMepUMesbHbIl Mamepuan He coomeem- | [lopozoesbiti Yoosnemsopu-
cmeyem 0bbiM 08yM U3 [EpPeyqUC/IeHHbIX MoKa3amerel, obyyaro- ypOBeHb meJsibHO
wulcss daem HerosfHble omeembl Ha OOMOJIHUMESbHbIE 80rpPOChI.
JeMoHCcmMpupyem 4acmu4Hble 3HaHUs meopemuyecko2o Mamepuana,
unu He ymeem rpuMeHuUmb e20 8 peweHuu 3adayu, dorlyckaem cy-
wecmeeHHble oWUbKU 8 OoKa3amesibCmeax meopem
Omeem Ha KOHMPOIbHO-U3MepumerbHbIlU Mamepuas He coomeem- - Heydosnemesopu-
cmeyem mpeM repeyuciieHHbIM rnokasamenaMm. Ob6ydarowulica Oe- meJsibHO

MOHCMpUPYyem OmpbI8OYHbIE, (hpacMeHmMapHble 3HaHus, 0oryckaem
2pybbie owubKu

I'Iepequb BOMPOCOB K 3K3aMeHY:

OnpegeneHne reoMeTpuyeckon peanmsaumm rpada;

OnpeneneHune nsomopdunsma rpados;

Onpegenexnne onepauun nogpasaeneHnsa pebpa;

Onpepaenexnne romeomopduama rpados;

OnpegeneHune TeopemMa O NOMOCKOW peanuaauuun rpada;

OnpeneneHne cCMexHbIX BEpPLUMH 1 pébep;

Onpegenenve NHUMAEHTHOCTY;

OnpegeneHne matpuubl MHLMAEHTHOCTEN rpadpa u orprada;
. MaTpuubl cmexHocTy rpada u orprada;
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. Onpegenexne Hynb-rpada n nonHoro rpada;
. OnpegeneHve cocTaBHOrO MPOCTOrO N ANeMEHTapPHOro NyTw;

[
[C I N Y]

. OnpegeneHune cocTaBHOM MPOCTON N 3rIEMEHTAPHON Lenu;

N
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. OnpegeneHne CBA3HOCTU Y CUINBbHOW CBA3HOCTM rpada;
. OnpegeneHve KOMMNOHEHTbI CBA3HOCTY;
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. Onpegenexne mynbTurpada;

. OnpegeneHune uMknoMaTM4eckoro Ynucna rpada;
. OnpeneneHne BEKTOP-LUKNA;

. OnpegeneHne He3aBUCUMbIX LIMKIOB

. OnpegeneHne xpomaTtmyeckoro uYncna rpada;

. OnpegeneHune xpomaTU4eCcKoro knacca rpada;

. OnpegeneHne cTtenenn BepLUMHbI rpada;

. ONNepoBoro LuMkna;

. [aMUnNbTOHOBOrO UUKNa.
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. OnpepgeneHne COCTaBHOMO NPOCTOMO U 3MIEMEHTaAPHOIO LIMKMa;

Onpegenexne rpada (OpUEHTUPOBAHHOIO N HEOPUEHTUPOBAHHOIO);

. Onpegenexve nogrpacda, YacTM4HOro rpada 1 YacTU4HOro noarada;

. OnpeneneHne coCTaBHOIO NPOCTOrO 1 ANIEMEHTAPHOIO KOHTYPA;

. OnpegeneHune nponsseaeHns, CyMmbl, 06beguHEHNA U nepecedeHns rpados;

. ChopmynupoBaThb 1 fokasaTb TeOpeMy O peanusauum noboro rpadga B R®:




30. CchopmynupoBaThb 1 Aoka3aTb TeOpeMy O CBA3M n3oMopduama rpacos ¢ Mx MaTpuLamMmm MHLUNAEHLUNIA;
31. CdopmynupoBaTb 1 JOKa3aTb TEOPEMY O CBSI3M n3omopdnama rpadooB € X MaTPULLAMN CMEXKHOCTEN;
32. CchopmynupoBaTb M JoKasaTb TeopeMy 06 M3MEHEHUWN LIMKITOMaTMYecKoro Yvicna npu gobasneHum
pebpa B MynbTurpacd un eé cnegcraue;

33. CchopmynupoBaTb 1 foKaszaTb TEOPEMY O CBA3N LIMKIOMATUYECKOro Yncna rpaga ¢ He3aBMCUMbIMU
UuKnamun n eé cneacTeus;

34. CchopmynupoBaTb 1 foKa3aTb TEOPEMY O CBA3WN LIMKIIOMATUYECKOro Yncrna rpadga ¢ HesaBMCMMbIMU
KOHTYpamu;

35. CchopmynupoBaTb 1 gokasaTb TeopemMy KéHura o GuxpomaTtndeckom rpade;

36. CdhopmynupoBaTb U OoKasaTb YTBEPXKAEHME O 4Mcne BepluH B rpadpe (6e3 KpaTHbIXx pébep) n o
yucne BEPLUNH C HEYETHOW CTEMNEHDIO;

37. CchopmynupoBaTb U AokasaTb TeopemMy O HeOOXOAMMOM U LOCTaTOYMHOM YCIOBUW CYLLEeCTBOBaHUS
31NepoBoOro UMKna;

MepeyeHb 3agaHni ons 3aveTa
1. B copeBHOBaHMW MO rMMHacTMKe ydacTBytoT 10 yenosek. Tpoe cyaen AOMKHbI HE3aBMCMMO Apyr OT
Apyra nepeHyMepoBaTb UX B NOPAAKE, OTPAXKAIOLLEM MX YCMEXU B COPEBHOBAHUKN MO MHEHUIO cyaen. MNobeantenem
CYMTaAETCA TOT, KOFrO HA30BYT NepBbIM XOTA Obl A4BOE CyAei.
B kakon none cnyyaes copeBHOBaHWsA nobeanTens 6yaet onpeaeneH?



2. MATb fEeBYLEK U TPOE HOHOLWEN UrpatoT B ropoaKku. CKObKMMKM cnocobamm OHU MOryT pa3butbea Ha ase
KOMaHZAb! N0 4 YeNI0OBEKA B KAaXKAO0M KOMaHAE, eC/iM B KaX 401 KoMaHAe L0MKHO BbiTb XOTA bl N0 04HOMY OHOLWE?

3. ABTObOYCYy, B KOTOpOM Haxoautca llnmaccakmpos, NpeacTouT caenatb 5 OCTaHOBOK. CKOMbKMMU
cnocobamm MoryT pacnpeneninTbCa NacCarkMpbl MeXAy 3TUMM OCTAHOBKAMM?

4. B noutoBOM OTAENEHMM NPOAAOTCA OTKPLITKM 12 copToB. CKONbKMMUK cnocobammn MOXKHO KynuTb B HEM
10 OTKpbITOK?

5. B Kyne »Kene3Hoa0pOXKHOro BaroHa MMeeTcA ABa NPOTUBOMOJIONKHbIX AMBaHa No 5 mecT B Kaxkgom. U3
10 nacca*KMpoB YETBEPO KEeNawT CMAETb JIMLOM K MapoBO3y, A TPOE — CMNMHOM K NapoBO3y, OCTa/ibHbIM TPem
6e3pa3nnyHo, Kak cugetb CKOMbKMMM cnocobamm MOTryT PasmecTUTbCA NacCaXKMpbl?

6. CKo/IbKMMK cnocobamm MOXKHO BblbpaTb U316 nolwagen LWeCTEPKY ANA 3aNPAMKKKU TaK, YTobbl B Heé
sowin 3 nowagu u3s wectépkn ABCA’B’C’, Ho He Bownu He ogHa n3 nap AA’, BB’, CC”?

7. ABTOMOGW/IbHbIE HOMEPA COCTOAT U3 OAHOM, ABYX UK Tpex BYKB M YeTbipex umdp. HanTi uncno takmx
HOMEpPOB, eC/iM UCNOAb3YIOTCA 32 BYKBbI PyCcCKOro andasuTa.

8. HecKko/ibKo YenoBek cagnaTca 3a Kpyrablli cTon. byaem cumTaTth, YTO ABa cnocoba paccagKu coBnagatoT,
€C/IN KaXK bl YeSIOBEK MMEET OAHUX U TeX e coceseit B 06oux cnydanx. CKONbKMMM pas3iMdHbIMM CNOCOBaMM MOXKHO
nocaguTb CEMb YeN0BEK?

9. NmeeTca 3 Kypuubl, 4 yTKU 1 2 ryca. CKONIbKO MMeeTca KOMBMHaum gns BbiIbopa HECKONbKUX NTUL, TaK,
YTObbI CPpeam BbIbpaHHbIX ObIAN U Kypbl, U YTKU, U TyCU?

10. CKOJIbKMMM cnocobamm MOMKHO COCTaBUTb M3 9 COrNacHbIX M 7 racHbIX CN0BO, B KOTOpOe BXOAAT 4
Pa3NYHbIX COrNACHbIX U 3 PA3/IMYHbIX FNACHbIX? BO CKONBKUX M3 3TUX C/IOB HUKAKME ABE COr/lacHble He CTOAT PAAOM?

11. . CKOIbKMMM cnocobamm MOXKHO nepecTaBuTb BYKBbl B C/I0Be «KOdeBapKa TaK, YTOObI r1acHble U co-
rnacHble ByKBbl YepesoBanCh?

12. CKOJIbKMMM cnocobamm MOXKHO BblOpaTb M3 HATypasibHbIX YMcen oT 1 go 20 gBa YMcna Tak, YTobbl UX
cymma 6blna HeyeTHo?

13. CKONbKO Pa3/INYHbIX AECATU3HAYHBIX YACEN MOXHO HanmucaTb, NO/b3yACch Anwb umdbpammn 1, 2, 3, npm
OOMOMHUTENBbHOM YCMOBUK, YTO Undpa 3 UCNONb3YEeTCH B KaXAOM yucre poBHO ABa pa3a? CKONbKo u3
HanucaHHbIX Yncen genutcsa Ha 9?7

14. Ha Kaxkgom 60pTy NI0OAKM Yy Becen A0/KHbl cuaeTb no 4 yenoseka. CKOAbKMMK CNOCOBamMU MOMKHO
BblIOpaTb KOMaHAY 418 3TON N0AKN, ecamn ecTb 31 KaHanAaT, npudem 10 YenoBeK XOTAT CUAETb Ha IeBOM BOPTY N104KH,
12 — Ha npaBom, a ana 9 6e3pasNnyHo, rae cuaeTb?

15. Y My>Ka 12 3HAaKOMBbIX — 5 KEHLUMH U 7 MY}KUMH, @ Y }KeHbl — 7 JKeHLWMH U 5 My}KUMH (MHble, Yem y My3Ka).
CKOJIbKMMM cnocobamm MOXKHO COCTaBUTb KOMMAHUIO U3 6 MYXKUMH U 6 JKEHLWMH TaK, YTOObI 6 Ye/I0BEK MPUTNACK MYXK
M6 — KeHa?

16. CKo/IbKMMM cnocobamm MOXKHO BbIbpaTb 12 YyenoBeK 13 17, ecnv cpesm HUX ecTb ABOE, KOTOPbIX He/b3A
BblIOMpPATL BMecTe?

17. CKonbKMMM cnocobamm MoKHO BblbpaTb 13 15 yenoBeK rpynny Atoaei ans paboTbl, ecav B rpynny MoryT
BXOANTb 0T 5 A0 15 yenosek?

18. Y Mawwn 7 apyseit. B TeueHne Hegenn oH npurnawaet ux K cebe no 3 obeaatb, NpUYEM KOMMNAHUM He
nosTopAtTCcA. CKONbKMMK cnocobamm OH MOXKET COCTaBUTb pacnuncaHne obenoB TakK, YTobbl HMKaKWe ABa Apyra He
BCTPETUNCH Y Hero 6bosiee ogHOro pasa’?

19. BO CKO/IbKMUX LLECTU3HAYHbIX YMCNAX eCTb 3 YeTHble U 3 HeyeTHble LMbpbl, eCM He JONYCKatoTCA
«LIECTM3HAYHbIE» YUCIa, HaYMHaloLWMeCs ¢ Hyna?

20. CKO/IbKO YeTbIPEX3HaUYHbIX YMCEeN MOMKHO COCTaBUTb U3 Uudp Yncna 123 1537

21. CKoNbKMMK cnocobamm MOXKHO BblOpaTb M3 HaTypanbHbIX Ynucen oT 1 Ao 30 TpM HaTypaabHbIX YMCNA TaK,
4yTOObI MX CyMMa bblna YeTHOMN?

22. CKonbkMMK crnocobamn MOXKHO NepecTaBnATb OyKBbl C/0Ba «NAcTyxu» TaK, 4TOObl W rnacHble, U
cornacHbole Wau B andaBMTHOM nopagKe?

23. CKONbKMMM crnocobamm MOKHO paccTaBuTb 12 6enbix 1 12 yepHbIX WalleK Ha YePHbIX NOAAX LWaXMaTHOM
OOCKN?

24, . KneTkun waxmaTHOM [OCKM pacKpalmMBatoTcsA B 8 LLBETOB TaK, YTO B Ka*KAOM FrOpM3OHTa/IbHOM pAaay

BCTpEeYaloTCA Bce 8 LBETOB, @ B Ka)KAOM BEPTUKANbHOM pAAY He BCTPeYatoTcA NoAapas ABe KAeTKU OAHOro LBeTa.
CKONbKMMK crnocobamm BO3MOXKHA TaKasa pacKkpacKka?

25. M3 Konoabl B 52 KapTbl ABOE BbIOMPatoT Mo 4 KapTbl KaxKablh. CKOZIbKO BO3MOXKHO Pa3IMYHbIX BbI6OpOB?

26. CKONbKMMK cnocobamm MOXKHO nepecTaBATb ByKBbl cioBa «AbBakaH» Tak, YTOObl COrfacHble WK B
andasMTHOM nopsake?

27. CKoNbKMMUK cniocobamum 6 YenoBeK MOTyT BbIGpaTh M3 6 Map NepyaTok No NPaBOM U NEBOW NepyaTKe Tak,
4YTOObl HM OANH HE NOAYYM Napbl?



28. CKOIbKO HeoTpuLaTeNbHbIX Lenbix Yncen, meHblwmnx 1 000 000, cogep:kaTt Bce undpbl 1, 2, 3, 4?
29. CKOJIbKMMM cnocobamm MOXKHO BblIbpaTb U3 C/10BA «/10rapudm» ABE COMNACHbIX U OAHY rNacHywo BykBy?

30. MoctpouTb pébepHblli rpad K AaHHOMY, NpoHymepoBaB pé6Gpa AaHHOrO WM BepLUUHbI NMOCTPOEHHOro
rpadoB B COOTBETCTBUM.

31. Onpeaenuntb Ansetca av rpad 3ninepoBbiM, ecan HeT, 060CHOBATb, €CAN A3, NOCTPOUTL 3MIEPOBbIN
LMKA
32. MocTpounTb raMenbTOHOB UMK rpada

33. MpoHymepoBaTb BepLIMHbI rpada B NPOU3BOIbHOM MOPALKE M BbINMMCATL MATPULLY CMEKHOCTEN



L

34. . Onpepenntb ABnAOTCA M rpadbl M30MOPOHbIMK, ecn HeT, 060CHOBATb, ecu Aa,
npuBecTu nNpu- mep nsomopodnsma

<z | AF

20.3 PoHA OLEHOYHbIX cpeacTB ChOPMUPOBAHHOCTU KOMMNETEHUUNA CTYOEHTOB,
pekomMeHayeMbIn Ans NpoBeAeHUA ANAarHOCTUYECKUX paboTt

1) YcTaHOBMTE COOTBETCTBME MEXKAY 3aKOHOM anrebpbl NOTUKM U BbiPaXKeHMEM,
ero onpeaensaoLwmum.

a. Avmm (B ncC) < (AnmmB)un(A

mnm C)
1. 3aKOH KOMMYTaTUBHOCTM

2. 3aKOH AUCTPUBYTUBHOCTY b.He (A uan B) < (He A)u (HeB)

c. An(BuC)< (AunB)uncC
3. 3aKOH accoumnaTUBHOCTM

4. 3aKoH e MopraHa d. Avnmm(AnB) <A

e. AvaimB<B vwan A

OmBeT: 1. 6> e.;2. 6> a,;3.6>c;4.6b.

PeweHwue.

A vwam B< B am A - 3aKOH KOMMYTaTUBHOCTU N3 BIOHKLNMN,



Avmm (B M C) < (A wvam B)u (A nam C)—3aKOH ANCTPUBYTUBHOCTY,
AN3BIOHKLUMM OTHOCUTENIbHO KOHBIOHKLMN,

An(BucC)< (AwnB)un C-3aKOH acCOLUMAaTUBHOCTM KOHBIOHKLUM,
He (A nam B) < (He A) u (HeB ) —3aKoH ae MopraHa,

A wnnn (A n B) < A-3aKOH MNOIOLLEHMUS,

2) MNycTb AaHbl BbICKa3blBaHMA: A - «4MC/I0 N AENUTCA Ha 2», B - «4ncio n
aenutca Ha 3», C - «yncno n genntca Ha 6». ConoctaBuTb creaytowme
BbICKA3blBaHMA C UX POPMaANN30BAHHOM 3aMNUCHIO.

1. Echm yncno n genutca Ha 2 U AennTca Ha 3, TO YNCA0 N AennTca Ha 6.

N

. Echvyncno n He genntca Ha 2, HO AenunTcAa Ha 3, TO YMCNI0 N He AeNUTCA Ha 6.

w

. Echn HeBEpPHO, YTO YNC/I0 N AENNTCA Ha 2 UM Ha 3, TO YNCI0 N He AeNnTCA Ha

4. Echynucno n aenntca Ha 6, TO YNCNO N AennTca Ha 3.

a.(He A)vnmn B= (He C).

b. AMmB=C.

.(He A) unu (He B) = (He C).

(@]

o

.(He A)n B= (He C).

)

.He (Aunm B) = (He C).

f.C=B.



OmBeT: 1. 6> b.;2. 6> d.;3. > e.; 4. & f.

PeweHwne.

A UM B=C:Ecamuymnucno n penntca Ha 2 n genntca Ha 3, TO YMCN0 N AeNunTca Ha
6.

(He A)u B= (He C): Ecnmumncno n He AennTca Ha 2, HO AeNUTCA Ha 3, TO YMC/Io
n He AenuTca Ha 6.

He (A nan B) = (He C) : ECv HEBEPHO, YTO YNCNO N AEAUTCA HA 2 UK Ha 3, TO
4YMC/IO N He AenuTca Ha 6.

C = B: EcaMuncno n genntca Ha 6, TO YMCIO N AennTcs Ha 3.

(He A) unn B = (He C): ECAM 4ynCNO N He AeNnTCA Ha 2 U AeNnUTcA Ha 3, To
4YMCNO N He AenuTcs Ha 6.

(He A) unn (He B) = (He C) : Echmuncno n He genutca Ha 2 UK He AeNNTCA Ha
3, TO YMCNIO N He AenuTca Ha 6.

3) YcTaHOBUTE COOTBETCTBME MEXKAY Ha3BaHMEM NIOTMYECKOWN onepauum u eé
C/IOBECHbIM BblPa*KEHMEM.

d. eCc/n ... 70

1. KOHBbIOHKUMA

2. [IN3bOHKUMA

3. Umnankauyma
d. Torga n TonbKo TOrga, Koraa
4. OTpuuaHune

e. UIn



OmBeT: 1. 6> b,;2. &> e.,;3. <> a.;4. & c.

PeweHue.

MU — KOHDbIOHKLUMUA,

WU — JN3BIOHKLMA,

eCc/Nn ... TO — UMNANKauuA,
He — OTpuLaHue,

TOrga U TONbKO TOrAa, Korga — ABOMHAA MMNINKaALUA.

4) YcTaHOBUTE COOTBETCTBUE MEXKAY JIOTMYECKN SKBUBANIEHTHbIMU
BbICKa3blBaHUAMM.

1. A= B.

c.(A=B)u(B=A).
2. B=A.

d. (HeA) = (He B).
3. A& B.

e.(HeA)namn B.
4. A=(B=C).
a.(HeA)u B.

b. (An B):>C.



OtBeT: 1. 6> e.;2.6>d.;3. &> c.;4. &< b.
PeweHwne.

(A=>B)<((HeA)nnu B)
(B=A)=((HeA) = (He B))
(A=B)=((A=B)u(B=A))
A=(B=C)<(AuB)=C

JlornyecKkyro aKBUBaNEHTHOCTb HETPYAHO NPOBEPUTb C MOMOLLLbIO Ta6nv1u, MCTUHHOCTW.

5) YcTaHOBUTE COOTBETCTBME MEXKAY YTBEPKAEHNEM N BEPHOM 3aNMCb0 €ro OTpULAHUA
yepes KBaHTOPbI.

1. PyHKUMA f(X) HENPEPbIBHA B TOYKE X, .

2. dyHKuMa f(x) HenpepbiBHa Ha oTpe3Ke [a,b].

3. dyHKUMA f(X) paBHOMEPHO HenpepbiBHA Ha oTpe3ke [a,b].

a. Y(x, €[a,b])V(e > 0)3(S > 0)V(x:|x = X,| < N[ F(x) - f(X,)| < €]

b. 3(e > 0)V(5 > 0)3(x: [x — Xo| < S| T (X) = (%) = €]

C. V(e>0)3(5 > 0)V(x:[x— x| <) F(x)— f(x,)| <e]

d. 3(e > 0)v(5 > 0)3(x,, X, [a,b]:[x, —x,| < )| f (%) — F(x;,)|= €]

e. 3(x, e[a,b])3(e > 0)V(5 > 0)A(x: [x — X,| < S| F (X) = f(Xp)| = €]



f. V(e >0)3(5 > 0)V(x,, X, €[a,b]:[x, —%,| < O F(x)) - f(x,) <]

OtBeT: 1. > b.; 2. &> e.; 3. & d.
PeweHune.

1. dyHKuMA f(x) HeNpepbIBHA B TOYKE X,; 3aNUCb B KBaHTOPaX
V(e >0)3(S > 0)V(x:|x— x| < ) f (x) - f(X,)| < €]; pe3ynbTaT NpoHECeHUA OTPULLAHMA Yepes
KBaHTOPbI I(g > 0)V(S > 0)I(X :|x — X,| < S)[| f (X) — f(%,)| = &].

2. OyHKumA f(x) HenpepbiBHa Ha OTpe3Ke [a,b]; 3anNMcb B KBaHTOpax
V(X, €[a,b]) V(e > 0)3(5 > 0)V(x:[x — x| < ) f (X) - f(X,)| < €] ; pe3ynbTaT NpoHeceHus
OTPULEAHMA Yepes KBaHTopbl (X, €[a,b])I(e > 0)V(S > 0)A(x:|x—X,| < S)[ f (x) - f(x,)| = €].

3. OyHKuMA f(x) paBHOMEPHO HenpepbiBHA Ha OTpe3Ke [a,b]; 3anNncb B KBaHTOPax
V(e >0)3(5 > 0)V(x,, X, e[a,b]:[x, — x,| < S f(x,) - f(x,)| < £]; pe3ynbTaT NnpoHeceHUs

OTPULAHUA Yepes KBaHTOpbI 3(e > 0)V(S > 0)3(x,, X, e[a,b]:|x, — X,| < S f (x)) - f(x,)| > &].

6) BepHo, 4TO nornyeckyto pyHkUmMio A|B = He (A u B) Ha3bIiBalOT cTpenkom Mnpca?
OTBeT: HEBEPHO.

PeweHune. 3Ty onepaumio HasbiBatoT WTpux Leddepa, a ctpenkon Mupca HasbiBaOT
Al B=He (A unm B).

7) BepHo nu, yto normyeckan ¢opmyna (A|B)|(A|B) 3KBMBaNEHTHA KOHbIOHKUMN Au B?

OTBeT: BepHo.

Pewenne. AuB< AuB < A|B<(A|B)|(A|B).

8) BepHo nn, 4To Nornyeckan popmyna (A\L B) J (Ai« B) 9KBUBANEHTHA AU3bIOHKLMM

Awim B?



OTBeT: BepHoO.

PeweHne. A B < Auwiu B < Al B<:>(A~L B)i(AL B).

9) BepHO /1, YTO OrPaHUYEHHbIN KBAaHTOP ‘v’(x: A(x)) B(x) no onpeaeneHuto cyumTaeTca

PaBHbIM HEOrPaHUYEHHOMY KBaHTOPY v(x)[A(x) = B(x)]?

OTBeT: BepHoO.

PeweHue. BepHo No onpegeneHunto.

10) BepHO /11, YTO OrPaHUYEHHbIV KBAaHTOP El(x: A(x)) B(x) no onpeaeneHuio cuntaetcs
PaBHbIM HEOrPaHUYEHHOMY KBaHTOPY El(X)I:A(X) = B(x)]?
OTBeT: HEBEPHO.

PeweHune. OrpaHUYEHHbIN KBAHTOP El(x: A(x))B(x) no onpeaeneHnto cumTaeTca
PaBHbIM HEOTPAHWYEHHOMY KBaHTOPY EI(X)[A(X) nB(x)], KOTOPbIN He 3KBUBANEHTEH

EI(X)[A(X) = B(x)], MOCKO/IbKY KOHBIOHKLMA HE 3KBMBANEHTHA MMMANKALMN.
Kputepun n wkanbl oueHnBaHna 3agaHn ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbI6OP 0OHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIV BbIOOD):

e 2 6anna — ykasaHbl BCe€ BEPHbIE OTBETHI;
e 0 6annoB — ykasaH XOTs Obl OANH HEBEPHbLIN OTBET.

3) 3agaHuga 3akpbiToro Tuna (Ha CooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBUSA OnpeaeneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 0AHO CONOCTaBNEHNE ONPeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

e 2 6anna - ykasaH BEepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.



3apaHua paspgena 20.3 peKOMEeHAYWTCA K MUCNONb30BaHMIO NpU NpoBeAeHUMU
ANarHOCTUYECKUX paboT C Lenbio OLEeHKM OCTaTOYHbIX pe3yrfibTaTOB OCBOEHUA AaHHOW
AUCUMNINNHBLI (3HAaHWW, YMEeHUIN, HaBbIKOB).



