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1. IlepeyeHb KOMIeETeHUM, ¢ YKa3aHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeIbHONH MPOrPaMMBbI.

[Ipy ocBOEHMM JUCIHUILIUHBI
peanu3yloTcs 1o TemaMm (pa3fenaM) JUCHUIUIMHBI (MOAYJNs), B OIpENeJeHHOW CTelneHu

(Momyns) KOMIICTCHIIUH,

3aKpPCIUICHHBIC  3a Heﬁ,

(MOJTHOCTBIO UM B OTOBOPEHHOU YaCTH) U HA OMPEICIICHHOM dTare

MaTeMaTH4eCKU KOPPEKTHO
CTaBUTH
€CTECTBEHHOHAYYHbIE
3a/1a4i, 3HAHUE II0CTaHOBOK
KJIACCUYECKHX 3a]a4
MaTeMaTUKU

Tabmumal.
Kon HaumenoBanune Nupukatop JOCTHKEHUS KOMITETECHIIUU
KOMIIETEH- KOMIIETEHIIMU (3aKperuIeHHbIH 32 TUCUUTUTMHOMN )
LUK
OIlK-1 CnocoOeH NpUMEHSTh OIIK 1.1: 3Haer METOMbI UCCIICIOBAHUS, TPUMEHSIEMbIC B
(dbyHIlaMeHTalIbHbIE 3HAHUS, | MAaTEMAaTUYECKOM aHaJIN3e, KOMIUIEKCHOM H
MIOJIyYE€HHBIE B 00J1aCTH (YHKIIMOHAJIBLHOM aHalIM3€e, auredpe, aHaIuTHYECKOM
MaTeMaTHYeCKUX U (HJIH) T€OMETPUHU U TOTOJIOTHH, TU(DPEepeHITHATBHBIX
€CTECTBEHHBIX HAaYK, U YpaBHEHUSX, TUCKPETHOU MaTEMAaTUKE U MAaTEMaTUUYECKON
HCIIOJIb30BaTh UX B JIOTHKE, TEOPUU BEPOSITHOCTEH, MaTEeMaTHYECKOM
npodeccnoHaTBEHOM CTAaTUCTUKE U CIy4alHBIX MPOIECCaX, YUCICHHBIX
JIeSITEILHOCTH METO/IaXx, TEOPETUYECKON MEXAHUKE;
OIIK 1.2: ymeeT myOJIUYHO JOKJIAIBIBATE U OOBSICHATH
(dbyHIaMeHTallbHbIE PE3yNbTaThl B COOTBETCTBYIOIINX
paszenax MaTeMaTHKH,
OIIK 1.3: Biameer HaBbIKAMH CTPOTOr0 JA0KA3aTEILCTBA
YTBEPXKICHUH B 00JIACTH MaTEMAaTHYECKOTO aHAIIN3a,
KOMILIEKCHOTO ¥ ()YHKITMOHAJIBHOTO aHAJIN3a, alreOphl,
aHAITMTUYEeCKOU reoMeTpud, AuddepeHnanbHONn
re€OMETPUHU U TOTIOJNIOTUH, AUPPepeHIINaTbHBIX
YpaBHEHUM, JUCKPETHON MaTeMaTUKA U MaTeMaTH4YECKOU
JIOTHKH, TEOPUU BEPOSITHOCTEW, MATEMATHUECKOU
CTaTUCTUKH U CIy4YalHBIX MPOLECCOB, YNCIEHHBIX
METO/IOB, TEOPETUUECKON MEXaHUKH.
[1K-2 CrocoOHOCTE [TK-2.1: 3Haer crocoObl ONpeeieHus] BUOB U TUIIOB

npoeCCHOHATBHBIX 33a1a4, CTPYKTYPUPOBAHHS 33124
Pa3IUYHbBIX TPYIII.

[1K-2.2: Bribupaer Haubosee 3¢hpeKTuBHBIE METOABI
pelIeHs] OCHOBHBIX THIIOB 3aj1ay, BCTPEYAIOIUXCs B
MaTeMaTHKe.

I1K-2.3: O6namaer cucTeMaTH3HPOBAHHBIMU TEOPETHYECKUMHU

U IMIPAKTUYCCKHUM 3HAHUAMMU.

2. Onucanue moxka3aresieil 1 KpUTEPHEeB OLCHUBAHMA KOMIIETCHIHH HA Pa3IMYHbIX
Tanax ux (popMUPOBaHUS, ONMCAHUE LKA OLlEHMBAHUSA




ComnocTaBJieHHE IIKAJ OLleHUBAHUS

Tao0mwua 2.

4-6amnbHas | OTIMYHO Xopomo VY nosnersopurensHo | HeynosierBopurensHO
IKasa (moBbIIEHHBIN | (0a30BBIN (moporoBbIit (ypoBeHb He
(YpoBeHb YPOBEHB) YPOBEHB) YPOBEHB) copMHpOBaH)
OCBOCHWUSI)
100- 91-100 81-90 61-80 0-60
6annbHan
WwKana
BuHapHas 3auyTeHo He 3aureno
wKana
Tabnuna 3.

OHeHHBaHI/Ie 0TBE€TA HAa BOIIPOCHI IO TeEMaM IJI1d YCTHOI'0O OoImpoca

4-GannpHas 1mKana (YpoBeHb
OCBOEHUS)

Iloka3arenn

Kpurepuu

OTnunyHO (MOBBIIEHHBIN
YpOBEHB)

Xoporiio (6a30BbIi1 ypOBEHbB)

Y 10BIETBOPUTETBHO
(TIOpOTOBBIN YPOBEHD)

- [TonHoTa M3NOXKEHUS
TEOPETUYECKOTO MaTepHara;
- [IpaBunbHOCTH W/WIH
apryMEHTHPOBAHHOCTH
U3II0KEHUS
(mocnenoBaTeNbHOCTh
neicTBuil);

- CaMOCTOATENBHOCTh
OTBETA;

- Kynberypa peun.

CryaeHToM J1aH MOJHBIH, B
JIOTUYECKOHN
MOCTIEI0BATEIBHOCTH
pa3BEpPHYTHIN OTBET HA
MOCTaBJICHHBINA BOMPOC, I71e
OH IMIPOJIEMOHCTPHUPOBAI
3HAHUA MIPeIMETa B TIOJTHOM
o0beme yueOHoi
IPOrPaMMBbI, TOCTATOYHO
TyOOKO OCMBICTHBAET
JTUCIUILTAHY, TPUBOJIUT
COOCTBEHHBIE TPUMEPHI 110
npoOiaemMaTiuke
IIOCTABJIEHHOT'O BOIIPOCa

CryaenTom naH
pa3BEpHYTHIN OTBET HA
MOCTaBIEHHBINA BOMPOC,
TIPUBOJIUT TIPUMEPHI, B
OTBETE MPHUCYTCTBYET
CcBOOOHOE BiIaJICHUE
MOHOJIOTHYECKOU PEUblo,
JIOTUYHOCTH H
MOCIIeZI0BATEILHOCTD
otBeta. OgHAKO
JIOTTYCKAETCsl HETOYHOCTH B
OTBETE.

CTylleHTOM J1aH OTBET,
CBU/JIETEIbCTBYIOLIUN B
OCHOBHOM O 3HAHUU
IIPOLIECCOB U3y4aeMOun
TUCIUTUIMHEI,




HeynoBneTBopuTeabHO
(ypoBeHb He chopMUpOBaH)

OTJIMYAIOIINICS
HEJ0CTaTOYHOU I1yOUHOH U
MOJITHOTOM PaCKPBITUS TEMBI,
3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHHEM
JaBaTh apryMEHTUPOBAaHHBIE
OTBETHI U IPUBOJUTH
pPUMEPHI, HEAOCTATOYHO
CBOOOIHBIM BIIAJEHUEM
MOHOJIOTHYECKOU peUblo,
JIOTUYHOCTBIO U
IOCJIENOBATEIHLHOCTHIO
OTBETA.

CryneHToMm J1aH OTBeET,
KOTOPBIN CONEPKUT P
CEPbE3HBIX HETOYHOCTEM,
0OHapy>KUBAIOIIUNA
HE3HaHHE MPOLECCOB
U3y4aeMOU NMpeaMeTHON
o0JacTu, OTIUYAIOIIUNCS
HEeriyOOKUM pacKphITHEM
TE€MbI, HE3HAaHUEM OCHOBHBIX
BOIIPOCOB TE€OPUH,
HEYMEHUEM JaBaTh
apryMEeHTHPOBAHHbIE
OTBETHI, CIIA0bIM BJIa/IEHUEM
MOHOJIOTHYECKON PEYBIO,
OTCYTCTBHEM JIOTUYHOCTH U
MIOCJIEZIOBATEIbHOCTH.
CrtyneHt He ciocoOeH
OTBETUTDH Ha BOMPOCHI IaKe
IIPY JOTIOJTHUTEIbHBIX
HaBOJSILIUX BOIIPOCAX
IIpEnoaaBaTelsl.

Tao0nuua 4.

OuenuBanue NoAroToBKM pedeparos

4-GanbHas 1mKaja (ypoBEeHb
OCBOEHUS)

Iloka3arenn

Kpurepun

OTan4HO (MOBBILICHHBIN
YpOBEHB)

- [ToaHoTa U3I0KEHUS
TEOPETHYECKOTO MaTepuaa;
- [IpaBunbHOCTH W/WIH
apryMEHTHPOBAHHOCTH
H3JI0KEHUS
(mocnenoBaTebHOCTh
JeHCTBUI);

- CaMOCTOSTEIIFHOCTD
OTBETA;

BbINO/IHEHbI BCE TPeboBaHUA K
HanMCcaHUIO 1 3alLmTe
pedepaTta: ob603HayeHa
npobaema n obocHoBaHa eé
aKTyaNbHOCTb, CAeNaH KpaTKui
aHaM3 Pas/INYHbIX TOYEK
3PEeHUA Ha paccMaTpMBaemyto
npobaemy n NOrMYHO
M3N0XKeHa cobcTBeHHasn
nosuums, cGopmyMpoBaHbI




- KynbTypa peun. BbIBOAbI, TEMA PACKpbITa
NMOZIHOCTbIO, BblAEPKaH 0OBEM,
cobnoaeHbl TpeboBaHMA K
BHewWwHemy obopMAEHUIO,
AaHbl NPaBUbHbIE OTBETbI Ha
AOMNONHUTE/NIbHbIE BONPOCHI

Xoporio (6a30BbIif YpOBEHB) OCHOBHble TpeboBaHMA K
pedepaty 1 ero 3awure
BbIMNO/IHEHbI, HO NPU 3TOM
AonyuieHbl He04YETbI. B
YacTHOCTU, UMetoTCA
HETOYHOCTU B N3NNOKEHUN
maTepuana; oTcyTcTByeT
nornyeckasn
nocnepoBaTeNbHOCTb B
CY)KOEHUAX; He BblaepiKaH
06bEM pedepaTa; umetoTca
yNyLLeHNA B 0GOPMAEHNU; Ha
AOMNONHUTENbHbIE BOMNPOCHI
npu 3awWwmTe AaHbl HEMOHbIE

oTBeTHI
Y IOBJIETBOPUTEIBLHO MMEIOTCA CyLLEeCTBEHHbIe
(MOpOroBbIf YPOBEHD) OTCTynaeHua oT TpeboBaHMiA K

pedepurpoBaHuio. B yacTHocTH:
Tema ocBeLleHa NnLWb
YacTUYHO; AONYLLEHbI
bakTMyeckune owmnbKku B
copepaHuu pedeparta nam
npu oTBETE Ha
[OMONHUTENbHbIE BONPOCHI; BO
BPEeMA 3aLUNTbI OTCYTCTBYET

BbIBOJ,

HeynosnerBopurenbHO Tema pedepaTa He PacKpbITa,

(ypoBeHb He CPOPMUPOBaH) obHapyxuBaetca
CYLLLECTBEHHOE HEeMOHUMaHWe
npob6nembl

Tabauua 5.

OunenuBaHue 0OTBETA HA 3a4eTe

Onenka | XapakTepucTHKa TpeOOBaHUM K pe3yabTaTaM aTTecTalllu B popme 3auera

«3a4TeHo» Teopernueckoe conepxaHue Kypca OCBOEHO MOJHOCTBIO 0€3 MPOoOeIoB WK B
1[eJI0M, WK OOJIbIleN 4acThio, HEOOXOIMMBbIE TPAKTUUYECKHE HABBIKU PabOTHI C
OCBOEGHHBIM MaTepHalloM C(HOPMHPOBAHBI UM B OCHOBHOM C(OPMUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJlaHUH BBIIOJHEHBI, OT/IEIbHBIE U3 BBIIIOJHEHHBIX 3aJaHUN COJIEpKaT
OLIHOKH.




«He 3auteno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOMMbIEC HABBIKU
paboTel HE CHOPMUPOBAHBI HITH CHOPMUPOBAHEI OTACTHHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yaeOHO# mporpaMMon 3a1aHuil He
BBITIOJTHEHO OO0 BBIMIOJIHEHO ¢ TPYObIMH OMIMOKaMH, KA4ECTBO UX
BBITTOJIHEHUS OI[CHEHO YKMCIIOM 0aJllIOB, OJIM3KUM K MUHUMYMY.

MartepuaJbl i1 POBeAeHHs TEKYIEro U MPOMEeKYTOYHOr0 KOHTPOJIsI 3HAHU CTYJ1€HTOB
1. 3amMeuaTesLHbBIE YHCJIA

Ha3zoBem HaTypallbHOE YHCIIO «3aMeuaTelIbHBIM», €CIIM OHO CaMOE€ MaJICHbKOE CpEeIHM BCEX
HaTypaJbHBIX YHCENI C TaKoW ke cymmoin 1udp. Hampumep, uucno 1 3ameuaTenbHOE, TOTOMY
4YTO OHO camoe MajieHbkoe u3 uymcen 1, 10, 100, 1000 m Taxk manee. 1 — 31O mepBoe
3aMeyarenpHOe yucio. Haiinure Bropoe 3amedareiabHoe yrcio. ONUIINTe BCe YUCIa, Y KOTOPBIX
cymma nudp takas xe. To ke as Tperbero, necstoro, 2010-ro 3ameyaTenbHOr0 YUCIa.

HaiinuTe camoe Oosiblioe 1By3HauHOE 3aMedaTesibHoe yncio. Kakoii y Hero Homep?
Kaace: >=1, <=6
Pazgen: apupmeruxa

2. [IpIMOYTOJILHUKH € 32JaHHOH IVIOIIA/IbI0

Ha xnerwaroit Oymare HapucyiiTe BCe NPSMOYTOJbHUKH, Y KOTOPBIX IUIOIIAAb paBHa 24
kietkam. (CTOpOHBI JODKHBI UATH 10 TpaHUIAM KJIeTOK.) CKOJBKO TMOJMYyYUTCS TaKUX
PSIMOYTOJIBHUKOB?

Jns kakux miom@aned ObIBaeT TOJIBKO OJMH MPAMOYTroiabHUK? [l Kakux — JBa pa3HbIX
npsimoyrosibHUKa? Tpu pasHbIXx npsmMoyronbHHka? Kak 3aBUCHT KOJMYECTBO BapHAHTOB OT
Iomaan?

Haitgure m3 Bcex MPAMOYTOJBHUKOB C OJMHAKOBOW IUIOMIAJBI0 TOT, Y KOTOPOTO IMEPUMETP
HaWMEHBIIIH.

Kuaace: >=3 (miomaab, nepumerp), <=5 (MpocThie U COCTABHbIC YHCJIA)
Paszpnen: apudgmernka, reomerpus
3. Pazyio:xkeHue yuciaa

Yucino 15 MoXHO Tpemsi crmoco0aMH TMPEACTaBUTh B BHJAE CYMMBI TOCIIEIOBATEIHHBIX
HaTypalnbHbIX uncen: 15=7+8=4+5+6=1+2+3+4+ 5. A CKOTBKO TaKHX CIIOCOOOB JIJIsI
yrcna 1157 Kak HaiiTH KOMMYECTBO CITOCOOOB sl MPOM3BOIBHOTO YKca?

Kaacc: >=5 (neaurenan)
Pa3zpen: apudpmernka

4. CynepkoMnsiorep




CynepKoMIIbIOTEp yMEET BBINOJHATh TOJBKO OJHY OIEpallio- ONEpalui0 CMEIIUBAHUS IBYX
qEceN: M3 4YHUCell M, N KOMIbIOTEp Toiy4daer yucio (m+n) /2. Ecom m+n— HedeTrHoe, TO
KOMITbIOTEP 3aBHcaeT. Bce monyueHHble uncia Xxpanarcs B naMatu. [lycTe HaM J1aHbl TpH 4KcCa,
OJIHO U3 KOTOPBIX HOJIb, @ JIBa JIpyrM€ HATypajbHbIE M HE paBHBI JApyr Apyry. s kakux
quces M U N Ha CYNEPKOMIBIOTEPE MOXKHO MOTYYUTh SAUHUILY?

Kaacc: >=6 (HO)
Pa3zpen: apudpmernka
5. Ilnaronaju npsiMmoyroJibHUKOB

Ha nucre Oymarm B KJIETOYKY OOBENHM NPSIMOYTOJbHHK pasmepoMm 199 x 991 kmerok. YUepes
CKOJIBKO Y3JIOB (T.e. BEPUIMH KJIETOYEK) MPOXOAuT auaroHaib? CKOJBKO KJIETOK MEepEeceKacT
JIUaroHaib 3Toro mpsmoyroibHuka? IlompoOyiiTe maTe OTBET Uis MPOHM3BOJILHOTO pa3Mepa
IPsIMOYTOJIbHUKA — pazMepoM M x N KIIeToK.

HpuMeanue. HI/IaFOHaHB IEPECCKACT KIICTKY, €CJIM OHA 3aXOAHUT «BHYTPb» 3TOU KJIICTKHU, a4 HC
MPpOCTO MPOXOAUT YCPE3 BCPIINHY.

Kaace: >=6 (HOM)
Paszpen: apudpmernka
6. 3amauya o pasmene

Kakue cyMMbl MOXHO yIiaTuTh MOHeTamMu 1o 3 u 5 pyOnei? OOoOmieHue: Kakue dYucia
BBIp@KAIOTCS KOMOHMHanuein ax+by, rmea u b — JaHHbIe HaTypajdbHBIE YHCIIA, X U Y —
IIPOM3BOJILHBIE TI€TIbIE HEOTPHUIIATEIbHBIEC YHCIA.

Kanace: >=6 (HO/)
Paszpen: apudpmernka
7. Criganble KBAAPaThI
CKJ’IQI[HBIC qucia — 3TO Yrcia, KBaapaT KOTOPEIX OKAHYUBACTCA HA 3TO KE€ YHCJIO. Haan/IMep:
52=25; 6°=36: 25% = 625.
«[IThI0 NATH — ABAIIATH NSATHY, KIIECTHIO IECTh — TPUALIATH IECTHY.

Haiigute kak MOXXHO OoJIbIIIE CKJIAIHBIX YHUCCII, HalauTe CII0Cc00 HaXO0XIACHUS BCEX TaKHUX
YUCCII.

Kaacc: >=7
Pazgen: apudmeruka, anredpa

8. [ToMcK ymceJ1 € 3aJaHHBIM KOJIMYECTBOM JAeJIuTes1Ier
EcTb TOJIBKO OJTHO YHCII0, UMEIOLIEE POBHO OJMH JEIUTENb, - 3TO equHuLa. POBHO ABa aenurens
UMEIOT BCE MPOCTHIE YKcia. POBHO Tpu nenuTens UMEIoT, HapuMmep, uucia 4 u 9, asistomuecs
KBaJpaTaMH MPOCTHIX 4ucel. Bce nu ymcia, UMerone poBHO TPU JENIUTENs, 001aJatoT 3TUM



cBorictBoM? KakuM MoskeT ObITh BH YHCIIa, UMEIoIero poBHO 4 nemurens? 5 aenureneid? Jms
JAHHOT'O HaTypaJILHOFO qyuclia N OIIUIIIUTE BCC HaTypaJIbeIe qyuciia, HUMCHOIIUC pOBHO N
JNCIIUTEIICH.

Kuace: >=7 (ocHoBHas TeopeMa apu(pPMETHKH)
Pazgen: apudpmernxa
9. Pa3jio:kenus apooei

% =0, (142857 ) % =0,(285714), % =0,(428571), ...

Jlist wucna 1/7 pasznoskeHue B JSCITHYHYIO APOOb MEPHOJUIHO U COCTOUT U3 IIECTH HUPP, a s
2/7,3/7, ..., 6/7T — u3 Tex xe mectd mudp B Apyrom nopsake (mposepbre!). A BOT g ducia
1/13 u 2/13 nabopsr undp pasusie. Mccneayiite pa3inokeHus dTHX YUCeN U yucen Buaa 1/p, 2/p,
eees (p-D/p, ansa p = 17, 19, 41, 47 u npyrum npocThIM YHUCIIaM, U pa30epuTech, kKakue ObIBAIOT
IIUKJTBI.

Kaacc: >=8
Pazgen: apudpmeruxa
10. Ilepuoanyeckue Mocjae10BaATEILHOCTH

Haiigute neproibl mocnea0BaTeIbHOCTEN:

1) a,=n"(mod k),

2) by =on (mod k), rae on — uncia duboHauyw.
Kuaace: >=9 (apudmeruxu ocrarkoB, ounoMm Hisrorona)
Paspen: apudpmernka

11. Kinaccndukanus rpadpukoB JpoOHO-KBaAPATHYHbIX (yHKIMH

ax?+bx +c
dx®+ex +f ’
CTCIICHU HC BBIIIIC BTOpOﬁ. KaKI/Ie THIIBI Fpa(l)I/IKOB MOFYT HOHy"II/ITBCH (HCCHCZ{yﬁTe KOJINYECTBO
Hy.]’[eﬁ, BCpTI/IKaJIBHBIX 1 HAKJIOHHBIX ACUMIITOT U TII)?

PaCCMOTpI/IM q)YHKIII/IIO y = 1€ B YHUCIUTCIIC U B 3HAMCHATCIC — MHOT'OYJICHBI

Kuaacc: >=8 (npo0Ho-KkBagpaTHYHbIe QPYHKIIUH)
Pa3zgen: anredpa
12. CummeTpHYeCKHEe MHOTOYJIEHbI

CumMMeTprYecKue MHOTOWIEHBI — 3TO MHOTOWIEHBI OT JIBYX IEPEMEHHBIX, KOTOPBIE OT 3aMEHbI
OJHOI MEepEeMEHHON Ha JAPYTylo He u3MeHstoTcsa. Hampumep: X2+y2, X+Yy-Xy. MHorousness! U =
X + Y 1 V = XY Ha3bIBalOTCS AIEMEHTAPHBIMA CHMMETPUYECKUMHU MHOTOWICHAMH.



BepHo 1w, 9TO M000H CHMMETPHYECKHHT MHOTOWIEH MOKHO HPEACTaBUTH B BHJIE MHOTOWICHA
OT aneMeHTapHbIX U 1 V? Kak 31o cienars Ob1cTpo?

O0o0menne. [locTaBpTe M pemMTe aHAJIOTUYHYIO 3aJady Ul CUMMETPUYECKOTO MHOIO4YJICHA
OT TPEX MEPEMEHHBIX (CKOJBKO €CTh 3JIEMEHTAPHBIX CAMMETPUYECKIUX MHOTOUICHOB OT X, Y, Z?).

Knacc: >=8 (maremaTudeckass uHAyKuus, ouaom HeroTona)
Pa3zgen: anredpa

13. MHoOro4wieH ¢ 3aJaHHBIM HYJ1EM

[TocTpoiiTe MHOTOYJIEH C HEJIbIMU KOA(DPHUIIMEHTaMU, UMEIOIITUI HOJIb X = V2 +4/3. [TocTpoiite

MHOT0O4JIeH HauMEHBIIIEH CTeNeH!, 00JIaqaroIIHil STHM CBONCTBOM.

O06o6menue. Ta jxe 3a1a4a It CyMMbI K KBaJpaTHBIX KOPHEH M3 Pa3IMUHBIX MPOCTHIX YHCEI.
Kuace: >=8 (kBagpaTHble ypaBHeHH s, HPPALMOHAIbHOCTH)

Pa3znen: anredpa

14. UppanuoHajbHbIe KOPHH

[pu kakux uenbix a,b,c xkopHu ypaBHeHHss X' +ax” +bx+C =0 3amUCHIBAIOTCS TONBKO YEPE3
KBaJpaTHYHbIe HppanuoHanbHOCTH? (JlomycKaeTcsi HECKOJIBKO 3HAKOB KBAJPATHOTO KOPHS —
OJIMH B JPYTOM.)

Knacc: >=8 (kBaapaTHble ypaBHEHUS, 3aMeHA NMepeMeHHbIX)
Pa3pnen: anredpa

15. Konn4yecTBo pemeHuii

o o 4 2
1. Hccnenyiite konmuecTBO KopHel ypaBHenus X + PX° + (=0 B 3aBucumoctn or

napametpoB P u (. Hapucyiite Ha  miockoctu mnapametpoB (P, () obnacTw,
COOTBETCTBYIOIIME ciydaro 4, 3, 2 u T.J1. KOpHEH.
2. AuanornyHas 3axaya s KyOHYECKOro MHOTowIeHa X° + px + g = 0.

3. MHccnenyiite komuuectBo KopHeil ypaBHenus X' +ax®+bx+c=0 B 3aBucHMOCTH OT
napameTpoB 8, b m C. M300pasute COOTBETCTBYIOIIME OOIACTH B IPOCTPAHCTBE
napametpoB (a,b,c).

Kuacc: >=8 (kBagparTHble ypaBHeHus, Teopema be3y)

Pa3nen: anredpa
16. Kak yBuieTrb CHMMETPHIO MHOTO4JIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 nerko pemraercs ¢ MOMOIILIO 3aMEHBI HEU3BECTHOM. Jlj1st aTOTO
JOCTaTOYHO  TMEPEeMHOXHUTh  KpailHMe  CKOOKM, NEpPEeMHOXHTb  CpeJHHE  CKOOKHU:

(X2 + 3X)(X2 +3X+2)=1 u cpenars 3ameny t = X2 + 3X . OfHaKO, €CIH CPa3y PACKPHITH

BCE CKOOKHM, TO HEIMOHATHO, KaK pemaTh IOJydYeHHOe YpaBHEHHE (KaK YBHJICTh HYXHYIO
3aMeHy):



x* +6x3 +11x%> +6x-1=0.

TpeGyercss uccienoBaTh, Kakasi OCOOCHHOCTb JIEBOM YacTH YpaBHEHHs IO3BOJISIET ClHENaTh
HY)KHYIO 3aMeHy, Kakol KiacCc ypaBHEHHMII MOXXHO pemiarb MOJ0OHBIM CIIOCOOOM, Kak
ONpPEAENATh JUIA MHOTIOYIEHAa CTaHAAPTHOTO BHUJA, MOXHO JIM HAWTU €ro KOpPHH
COOTBETCTBYIOLIEH KBAIPATUYHOU 3aMEHOM.

Knacc: >=8 (kBaapaTHble ypaBHEeHUS, 3aMeHa NepeMeHHO)
Pa3zgea: anredpa
17. UccaenoBanne rpadMKkoB JUHEHHBIX (PYHKIUI HA IU10cKocTH mapaMetpos (K ; b)

Paccmotpum koopauHatHyio miockoctsb (K;b). Kaxnas npsimas Buga y=kx+b wnzoOpakaercst Ha
ITOH IJIOCKOCTH B BUje TOYKH. Ha xoopaunatHoit minockoct (K;b) mpoBeneHo Tpu mpsiMbie,
NpoXoJslre vepe3 oaHy Touky. Kaxknmas Takas mpsMas u300pa)kaeT HEKOTOpPOE CEeMEHCTBO
OpsIMBIX  HA IJIOCKOCTH  (X;y). Kak »Tu cemeiicTBa NpsIMBIX CBS3aHBI MEXAY COOOM?
AHAJIOTUYHBIA BONPOC IS TPEX MapajuIeIIbHbINA PSMBIX.

Kuace: >=7 (auneitnast pyHKIHA)
Pa3nen: anredpa
18. InogantoBo ypaBuenue A.A. MapkoBa
Pemuth ypaBHEHUE B IIENBIX YUCIIAX: X2+y*+7°=3xyz.
Kuacc: >=8 (kBagpaTHble ypaBHeHHs, TeopemMa Buera)
Pa3nen: anredpa, apudpmeruka
19. [lepuoanyeckasi NocJ1e10BaTEJIbLHOCTD

[TocnenoBarensHOCTh @,,, =—a, —a,, (8, =0,8, =1) sBasercs neproauueckoit (mpoBepsTe).

[pu kakux uucnax K u | mocmenosarensHocTs a,,, = Ka, +1a,,; monywaercs nepuommyeckoii?

n+l

Kaxoit 1iuHBI MOKET OBITH IEpUoA?
Kuaace: >=9

Pa3pnen: anredpa

KonTtpoubnas padora Ne 1

Bapuant Ne 1.



1. Ha nocke HaprcoBaH MHOrOyronbHUK. OTMETHIIM CEPENUHBI €T0 CTOPOH, a caM
MHOTOYT'OJIbHUK CTEPaU. Kak BOCCTaHOBUTH MHOTOYTOJIBHUK 110 CEPEMHAM CTOPOH?
CkoJpKo penieHuit nMeeTt 3agada’?

2. Ha ckonbko yacteld MOKHO pa3OUTh MJIOCKOCTh N MPSAMBIMU? YKaXHUTE HauOOJbIIee
Y HauMeHbllee yncio yacteid. Kak Hajo pe3aTs?

Bapuant Ne 2.

1. Ha30BEM MHOIOYTOJBHHUK pagHOY20NbHbIM, €CIM Yy HEro Bce yriibl paBHbl. Hampuwmep,
PABHOYIOJIbHBIN  YETHIPEXYTOJBHUK — 3TO MPSAMOYTOJbHUK. Y  HEro paBHBI
IPOTUBOIIOJIOXKHBIE CTOPOHBI, JAMArOHAJIM PABHBI M JAEIATCA TOYKOM IepeceueHUs
II0TI0JIaM U T.J. A KaKue CBOWCTBA €CTh Y PABHOYTOJIBHOTO U/eCIuyrOlbHUAKA?

2. Ha xkneruatoii Gymare oOBen€H mpsSMOYTOJBHUK pasmepoMm 3*4 kierku. CKOJIBKO Ha
9TOH KapTUHKE KBaapaToB? A CKOJbKO HpSAMOYroibHUKOB? Te ke BOIpOCHl s
HPSIMOYTOJIBHUKA pa3MepaMu n*m.

KonTpoubnas pa6ora Ne 2

Bapuant Ne 1.

1. IMeeTcst HECKOJIBKO HACTOSIIIUX MOHET — BCE OJHOTO Beca, U OJHA (abIlINBas — OHA JIeTye.
Kakoe HauMmeHbIIee YUCIIO B3BEIIMBAHUM Ha YalIeYHbIX BecaxX MOHAI00UTCS, YUTOOBI ONPENIeUTh
¢anpmmByto MoHeTy? Kak Hazno B3BemmBaTh? CHavana pemmre 3aaady ais 3, 9, 27 monert. Ta
K€ 3a/a4a, eciau (anblliMBas MOHETa OTJIMYAETCs 10 BECY OT HACTOALIMX, HO HEM3BECTHO, B
KaKyl0 CTOPOHY.

2. B urpe Hum urparor nBoe. ECTh HECKOJIBKO Ky4eK ¢ KaMHSMH. 32 OJUH XOJ MOXKHO B35Th
M000€ KOJIMYECTBO KaMHEH, HO TOJIBKO M3 OJTHOM Kyukd. BBIMTpBIBAa€T TOT UIPOK, KOTOPBIN
BO3bMET KaMHU nocneAHuM. Tpebyercs pa3paborarh cTpareruto urpsl B Hum.

Bapmuanr 2.

1. Mynpensl omanu B IUIEH K JiojoeaaM. Y JIOJ0€0B €CTh Takoi oObruail. [ToiiMaHHBIX
TUICHHUKOB BBICTPANBAIOT B KOJIOHHY M HAJIEBAIOT UM Ha TOJIOBBI KOJIITAKH — KOMY O€JbIi,
KOMY 4YepHbIi — Hayraj. Kaxaplil IUICHHUK BHJHUT, KAKOTO I[BETa KOJIMAKU y BCEX, KTO
CTOMT MEpe]l HUM, HO HE 3HAET, KAKOW KOJIAaK y HETO CAMOT0 M 'y BCEX, KTO CTOUT 3a HUM.
Kaxnaplii TIeHHWK, HauMHAsg C MOCJEIHEro, JOJKEH CKa3aTh, KAKOro I[BETa y HEro
KOJmakK (OCTaJIbHBIE CIBIIIAT €r0 OTBET). TeX, KTO OTBETHJ MPABHIBHO, — OTITYCKAIOT.
OcTanbHBIX — CchearoT. Myzpellbl 3HalT Mpo OO0bMMAll W MOTYT MeXAy coOoi
noroBoputhes. Kak Myzapenam cractu mobosnbine yenoBek? Kakoe Hamboubliiee 4uciio
YeJIOBEK MOKHO CIIACTH B CAMOM XY/IIIEM cirydae?

2. beckoHeuHas B 00€ CTOPOHBI IMOJI0CA KJIETYATON OyMaru COCTOMT U3 YEPHBIX M OCIThIX
keTok. Kaxayro cekyHay KIeTKa, MMEIOIIasi 4eTHOE YHCIIO YEPHBIX COCEleH,



CTaHOBUTCA OeJoi, a UMEIOIIasi HeUeTHOE YUCIIO YEPHBIX cocelieil — uepHoit. U3yunTh
SBOJIIOLIMIO Y30POB.

Bomnpocsl k 3a4erty.

1. CrpykTypa akcCHOMaTHYECKOI'0 METO/A.

2. AkcroMaTHKa TEOpUH MHOKECTB.

3. Axcuomatuka [leano.

4. OCHOBHBIE aKCOMAaTHKH €BKJIUJ0BOM F€OMETPHH.

5. Jloruueckast CTpyKTypa apu(METHKH.

6. HenpepsiBHBIC ApO0OH.

7. AnreOpandeckue ¥ TPaHCLEHICHTHBIC YUCIIa.

8. Pa3pemmmmMocTs anreOpanyeckux ypaBHEHUH B pajiuKajax.

9. YpaBHeHuUs ¢ mapaMeTpaMu.

10. CpaBHEeHHE €BKIIMOBON TUIOCKOCTH € IJIOCKOCTHIO JIoGaueBckoro.
11. TTocTpoenne reoMeTpHii ¢ IOMOLIBIO (PyHIaMEHTATBHOMN TPYIIIBI MPEOOPa30BaAHHMA.
12 .ITapannenbHbIi MepeHoc.

13. IIpobaembl U3MEpEeHHs TEOMETPUIECKUX BEITHYNH.

14. Knaccudukanus GyHKIUH.

15. OcHoBHBIE 2NIeMeHTapHble QYHKIMH. PazHbie ciocoOb!I OnpeeieHus.
16. UnaTerpansl Pumana u JleGera.



