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1. IlepeyeHb KOMIeETeHUMid, ¢ YKa3aHHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUS 00pa30BaTeIbHONH MPOrPaMMBbI.

HpI/I OCBOCHHMHN JUCHUIIIIMHBI

(Momynsi) KOMIICTCHIIUH,

3aKpPCIUICHHBIC  3a Heﬁ,

peanu3yroTcsa 1Mo TemaMm (paszjeniaM) AUCHUIUIMHBL (MOAYJs), B OIPEACICHHOW CTENeHU

(MOJTHOCTBIO WU B OTOBOPEHHOU YaCTH) U HA OMPEICIICHHOM dTare

MaTeMaTH4eCKU KOPPEKTHO
CTaBUTH
€CTECTBEHHOHAYYHbIE
3a/1a4u, 3HAHUE IIOCTAaHOBOK
KJIACCUYECKHX 3a]a4
MaTeMaTHKU

Tabmumal.
Kon HaumenoBanune Nupukatop JOCTHKEHUS KOMITETECHIIUU
KOMIIETEH- KOMIIETEHIIMU (3aKperuUIeHHbIH 32 TUCUUTUIMHOMN )
1007031
YK-6 Cniocoben ynpaisath cBouM [ YK-6.1. Micnionb3yeT MHCTPYMEHTBI U METO/IbI
BpEMEHEM, YIPaBJICHUS BPEMEHEM TP BBITIOJHEHUH KOHKPETHBIX
BBICTPAUBaTh U 3a/1a4, IPOEKTOB, IIPU JOCTUKEHUHU MTOCTABICHHBIX LENEH;
peann3oBbiBaTh Tpaekropuio | YK-6.2. Onpenenser npuoputeTbl COOCTBEHHON
CaMOpa3BUTHUS Ha OCHOBE JIeATEIbHOCTH, JINYHOCTHOTO Pa3BUTHUSA U
MIPUHIAIIOB 00pa30oBaHusA B | MPO(ECCHOHALHOTO POCTa;
TEUYECHUE BCEU KU3HU YK-6.3. OuenuBaet TpeOOBaHUS pbIHKA TPyAa U
IPEJI0OKEHUS 00pa30BaATEIbHBIX YCIIYT JUIs
BBICTPAUBaHUs TPAEKTOPUH COOCTBEHHOTO
po(heCcCHOHANIBHOTO POCTa;
YK — 6.4. Ctpout npocecCHOHaTIbHYIO Kapbepy
U OTIPEJIETISIET CTPATETHIO MPO(HECCUOHATBLHOTO PA3BUTHS.
[1K-2 CrocoOHOCTE [1K-2.1: 3HaeTr crocoObl ONpeeieHus] BUOB U TUIIOB

npoeCCHOHATBHBIX 33a1a4, CTPYKTYPUPOBAHHS 33124
Pa3IUYHBIX TPYII.

[1K-2.2: Bsibupaer Haubosee 3¢h(HeKTHBHBIE METOABI
pelIeHNs] OCHOBHBIX THIIOB 3aj1ay, BCTPEYAIOIUXCs B
MaTeMaTHKe.

[1K-2.3: OG6namaer cucTeMaTH3HPOBAHHBIMU TEOPETHIECKUMHU

U IMIPAKTUYCCKHUM 3HAHUAMMU.

2. Onucanue nokasarejel M KpUuTepueB OLEHMBAHUS KOMIIETEHIUI HA Pa3jIMYHbIX

Tanax ux GopMUpPoOBaHHS, ONIMCAHNE IIKAJ OLlCHUBAHUS

Tabnuna 2.
ConocrasiieHHe HIKAJI OeHUBAHUSA
4-6annpHas | OTIMYHO Xopomro VY nosnerBopurensHo | HeynoBieTBOpuTenbHO
mIKana (moBbILIeHHBINH | (0a30BBII (moporoBsIi (YpoBeHb HE
(ypoBeHB YPOBECHbD) YPOBECHB) YPOBECHB) chopMupoBaH)
OCBOCHMUS)
100- 91-100 81-90 61-80 0-60




6annbHan

WKana
BuHapHasn 3auTeHo He 3auteno
WKana

Tabnuma 3.

OlleHI/lBaHI/Ie 0TBE€TA HA BOIIPOCHI IO TEMaM /IJis1 YCTHOI'O OImpoca

4-GambHas mKana (ypoBEeHb
OCBOCHHUS)

Iloka3arenn

Kpurepuu

OTinuHO (TTOBBIIIEHHBIN
YpOBEHB)

Xoporo (0a30BbIil ypOBEHb)

Y 10BIETBOPUTEIBHO
(TOpOroBbIN YPOBEHbD)

- [TonHoTA M310KEHUA
TEOPETUYECKOI0 MaTepuasa;
- [IpaBuABHOCTH W/MIH
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeIbHOCTD
JIeHCTBUI ),

- CaMOCTOSITEIBHOCTD
OTBETA;

- Kynbrypa peun.

CryaeHTOM J1aH MOJIHBIH, B
JIOTUYECKOU
MOCJIEIOBATEILHOCTH
pa3BEpHYTHIM OTBET Ha
ITOCTaBJICHHBIN BOIIPOC, IIe
OH MPOAEMOHCTPUPOBAI
3HaHUS PEIMETa B MOJTHOM
o0beme yueOHoit
POrPamMMBbl, TOCTATOYHO
rI1yOOKO OCMBICIIUBAET
JTUCHUTITUHY, TIPUBOIUT
COOCTBEHHBIE ITPUMEPHI 110
npobiieMaTuke
MOCTAaBJIEHHOT0 BOMpOca

CrynenTom nan
pa3BEepHYTHIM OTBET Ha
IIOCTAaBJIEHHBII BONPOC,
MPUBOAUT IIPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOIHOEC BJIaJCHUE
MOHOJIOTMYECKOU peyblo,
JIOTUYHOCTH U
IOCJIEJOBATENLHOCTh
otBeTa. OMHAKO
JOTTyCKAaeTCsl HETOYHOCTH B
OTBETE.

CTyneHToM J1aH OTBET,
CBHJIETEJIHCTBYIOIINI B
OCHOBHOM O 3HAaHHUHU
MPOLECCOB U3y4aeMOM
JUCLIUTIIIUHBI,
OTIIMYAIOIINHCS
HE0CTaTOYHOU TIIyOMHOM 1
MIOJTHOTON PACKPBITHSI TEMBI,
3HaHUEM OCHOBHBIX
BOITPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHUEM
JlaBaTh ApI'yMEHTUPOBAHHBIC
OTBETHI U IPUBOJUTH
IIPUMEPBI, HEJOCTATOYHO




HeynosnersopurenbHo
(ypoBeHb He chOpPMHPOBaH)

CBOOOIHBIM BIIAJEHUEM
MOHOJIOTHYECKOU PEUbIo,
JIOTHYHOCTBIO U
MOCJIE0BATEILHOCTHIO
OTBETA.

CryaeHTOM J1aH OTBET,
KOTOPBINA COJIEPIKUT PSIT
CEpPBE3HBIX HETOYHOCTEM,
0OHapy>KMBAIOIINNA
HE3HaHHE MPOIIECCOB
M3y4yaeMou mpeaMeTHON
o01acTH, OTIIMYAIOIIHIHCS
HErJTyOOKUM PacKphITHEM
TEMBbI, HE3HAaHUEM OCHOBHBIX
BOIPOCOB TEOPUH,
HEYMCHHEM J1aBaTh
apryMEeHTHPOBAHHbIE
OTBETEHI, CJTa0BIM BJIaJICHUEM
MOHOJIOTHYECKOH peyblo,
OTCYTCTBHEM JIOTUMHOCTH H
MOCIIEI0BATEIHbHOCTH.
CryzaeHT He ciocobeH
OTBETUTH HA BOIIPOCHI 1aXKe
IIPH JTOTIOTHATEITBHBIX
HABOJAIIUX BOIIPOCAX
TIpeToIaBaTells.

Tabmua 4.

OuennBaHue NOArOTOBKH pedepaToB

4-6annpHas 1mKaia (YpoBeHb
OCBOEGHUS)

Iloka3arenu

Kpurepun

OTan4HO (TTOBBIICHHBIN
YPOBEHB)

- [lonHoTa M3N0XKEHUA
TEOPETUYECKOr0 MaTEpHaIa;
- [IpaBunbHOCTE W/MIIH
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocner0BaTeNbHOCTD
neicTBuil);

- CaMOCTOSITETBHOCTD
OTBETa;

- KynsTypa peun.

BbIMOJIHEHbI BCe TpeboBaHMA K
HanucaHu1Io U 3awuTe
pedepaTta: ob6o3HayeHa
npobnema n obocHoBaHa eé
aKTyaNbHOCTb, CAeNaH KpaTKuit
aHaNM3 Pas3InYHbIX TOYEK
3peHUA Ha paccMaTpUBaemyto
npobaemy 1 N0rMYHO
N3N0KeHa cobcTBeHHan
nosuuma, chopmynMpoBaHbl
BbIBOAbI, TEMa PacKpbITa
MONHOCTbIO, BblAEPKaH 06bEM,
cobntogeHbl TpeboBaHMA K
BHelwHeMy opopMEeHUIO,
[aHbl MPaBU/IbHbIE OTBETbI Ha
AOMONHUTENbHbIE BOMPOChI




Xoporo (0a30BbIi YPOBEHB) OCHOBHble TpeboBaHUA K

pedepaty 1 ero 3awuTe
BbIMOJIHEHbI, HO MNPU 3TOM
AonyuieHbl He04YETbI. B
YacTHOCTU, UMetoTcA
HETOYHOCTU B MU3JIOKEHUU
maTtepuana; oTcyTCcTByeT
Jflornyeckas
nocnefoBaTeNbHOCTb B
CY)KOEHUAX; HE BblaepKaH
06bém pedepaTa; umetoTca
ynyueHua B obopMAEHNM; Ha
OOMNONHUTENbHbIE BONPOCHI
npw 3almTe AaHbl HEMNOJIHbIEe

oTBeThI
Y I0OBJIETBOPUTEIBLHO MMEIOTCA CyLLeCTBEHHbIe
(MOpOroBbIN YPOBEHD) OTCTynaeHuna oT TpeboBaHMiA K

pedepupoBaHuto. B yacTHOCTH:
Tema ocBelleHa Wb
YaCTUYHO; AONYLWEHbI
daKTUyecKme oWnbKN B
cogepkaHun pedeparta uam
npuv oTBeTe Ha
LONONHUTENbHbIE BONPOCHI; BO
BPEeMS 3aLuTbl OTCYTCTBYET

BbIBOJ,
HeynosnerBopuTtensHo Tema pedepata He packpbITa,
(ypoBeHb He chOpMHUPOBaH) obHapyxuBaetca

CYLLECTBEHHOE HEMOHMMaHUe
npob6nembl

Ta0nuua 5.

OneHnBaHue OTBETA HA 3a4eTe

Ornenka

XapakTepHucTuka TpeOOBaHHH K pe3ybTaTaM aTTecTaluu B hopMme 3auera

«3auTeHO»

TeopeTnueckoe cosepkaHue Kypca OCBOCHO MOJHOCThIO 6€3 MpoOeoB Wiu B
LIEJIOM, WJIH OOJIbIIeH YacThi0, HEOOXOMMBIE TPAKTUUECKHE HAaBBIKK paboThI ¢
OCBOEHHBIM MaTepHuaaoM c(HOpMHUPOBAHBI WIM B OCHOBHOM C(POPMUPOBAHBI,
BCE WJIM OOJIBIIMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHu# BBINOJHEHBI, OT/I€IbHBIE U3 BBHIIOJHEHHBIX 33JaHUN COJIepKaT
OLIMOKHU.

«He 3aureno»

Teopernueckoe conepxaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIUMbIEC HABBIKH
paboThI He CPOPMHUPOBAHKI WITH CHOPMHUPOBAHBI OT/ICIBHBIEC U3 HUX,
OOJIBLITMHCTBO MPEyCMOTPEHHBIX pabodeill yueOHOM mporpaMMoit 3a1aHuil He
BBITOJIHEHO MO0 BBIMOJIHEHO C TPyObIMU OITMOKaMHU, KAa4eCTBO UX




BBIINOJIHCHHUA OLICHCHO YHUCJIOM 6aHHOB, OJIH3KHUM K MUHUMYMY.

MaTepI/IaJILI AJIA MIPOBEACHUS TEKYIIECT0 U IIPOMEKYTOIHOI0 KOHTPOJISA 3HAHUH CTYAEHTOB
33}13]—[1/[5[ AJIs HCCJIEA0BATECJIBbCKUX JOMAITHUX paﬁoT

1. 3aMeuareJIbHBIC YHCJIA

HazoBem HarypanbHOE 4YHCIIO «3aMeyYaTelbHBIM», €CIHM OHO CaMOE€ MAaJICHbKOE CpEeIH BCEX
HATYypaJbHBIX YUCEN C Takou ke cymmon mudp. Hanpumep, yncno 1 3ameuarenbHoe, MOTOMY
4TO OHO camoe ManeHbkoe u3 uucen 1, 10, 100, 1000 u taxk nanee. 1 — 3TO mepBoe
3ameydaresibHoe yncio. Haliqute Bropoe 3amedarenbHoe 4uciio. ONMUIImTe BCe YKCIia, Y KOTOPBIX
cymma 1udp takas xe. To ke mst Tpetbero, aecsitoro, 2010-ro 3aMeyaTensHOTO YKcia.

Haiinute camoe 60b1110€ IBY3HAUHOE 3aMeuaTenbHoe uncio. Kakoit y nero Homep?
Knacc: >=1, <=6
Paznen: apudpmeruka

2. I[IpsAMOYToJIbHMKH € 32IaHHOM IJIOIIA/IBIO

Ha xnerwaroit Oymare HapucyiiTe BCEe MNPSMOYTOJbHHKH, Y KOTOPBIX IUIOIIAAb paBHa 24
kiaerkaM. (CTOpOHBI JOJDKHBI WATH 10 TIpaHULaM KIeTOK.) CKOJBKO MOJIyYUTCS TaKHX
IPSIMOYTOJIBHUKOB?

Jns xakux IUIomaneld ObIBaeT TOJBKO OAWH MPAMOYTOIBHUK? [l KakuX — JiBa pasHBIX
npsMoyrosbHuKa? Tpu paszHbix npsMoyronbHuka? Kak 3aBUCUT KOJMYECTBO BAPUAHTOB OT
mwromagn?

Haitgure m3 Bcex MPAMOYTOJbHUKOB C OJMHAKOBOW IUIOMIAJBI0 TOT, Y KOTOPOTO IMEPUMETP
HaWMEHBILINN.

Kaace: >=3 (miomaab, nepumerp), <=5 (MpocThie U COCTABHbIE YHCJIA)
Pazgea: apudpmeruxa, reomerpus
3. Pazyio:xkeHue yuciaa

Yucno 15 MoxHO Tpems cnoco0aMH MpPEACTaBUTh B BHJE CYMMBI IOCIEI0BATEIbHBIX
HaTypalbHbIX ynucel: 15=7+8=4+5+6=1+2+3+4+ 5. A CKOJIBKO TaKUX CIIOCOOOB JJIs1
yrcna 1157 Kak HaifTH KOTMYECTBO CITOCOOOB ISl MPOU3BOIBHOTO YKca?

Kuaace: >=5 (meauresin)
Paszpnen: apudpmernka
4. CynepkoMnbroTep

CyInepKoMITBIOTEp YMEET BBIMOJHATh TOJBKO OTHY OIEPAlHIO- ONEPAIHI0 CMEIIUBAHUS JBYX
Yucel: M3 YHces M, N KOMIBIOTEp MoiydaeT uuciao (m-+n) /2. Ecam m+n — HeuyeTHOE, TO
KOMIThIOTED 3aBUCAeT. Bce momyueHHble unciia Xpansares B namsaTh. [IycTs HaMm JaHbl TP YMCIa,




OJIHO M3 KOTOpPBIX HOJb, a JBa JIpyrHMe HaTypajbHble M HE pPaBHBI Apyr npyry. Jus kakux
quces M U N Ha CYNEPKOMIBIOTEPE MOXKHO MOTYYUTh SAUHUILY?

Kaacc: >=6 (HOM)
Pazgen: apudpmernxa
5. luaronaJim npssMoyro/ibHMKOB

Ha nucre Oymaru B KJI€TOUKY OOBENM MPSIMOYTOJIbHHMK pazMepoM 199 x 991 kmertok. Yepes
CKOJIBKO Y3JIOB (T.€. BEpIIMH KJIETOUYEK) MPOXOAUT AuaroHanb? CKOJBKO KJIETOK IEPEeceKaeT
JMaroHanb 3TOro mpsmMoyroibHuka? [lompoOyiiTe AaTh OTBET Ui MPOU3BOJIBHOTO pa3zMepa
NpSIMOYTOJIBHUKA — pazmepoM M x N KIJIeTOK.

Ilpumeuanue. JlnaroHanb nepecekaer KIETKY, €ClIM OHA 3aXOAMT «BHYTPb» ATOW KIIETKH, a HE
IIPOCTO MPOXOIUT Uepe3 BEPIINHY.

Kaacc: >=6 (HO/)
Paszpen: apudpmernka
6. 3agaua o pazmene

Kakue cyMMBl MOXXHO YIUIaTUTh MOHeTaMu 1o 3 u 5 pyOneit? OOoOmieHue: Kakue yucia
BBIPQKAIOTCS KOMOWHauumei ax+by, rmea u b-— nmannele HarypanbHble 4Ymcia, X U Y —
IIPOU3BOJIbHBIE LIENIBIE HEOTPULIATENBHBIE YNCIIA.

Kuaace: >=6 (HO/)
Pazgen: apupmernxa
7. CkaaaHble KBaJApaThl
CkJgaHbIe YHciia — 3TO YHCiIa, KBIPAT KOTOPBIX OKAHYMBACTCS HA ITO ke yuciio. Hampumep:
52=25; 6°=36; 25° = 625.
«[IThI0 NATH — ABA/ILIATH NSATHY, IIECTHIO IIECTh — TPUALIATH HIECTHY.

Haiigute xak MOKHO OOJIbIIIE CKJIAJHBIX YHCEI; HAMAUTE CIIOCO0 HAX0KICHHUSA BCEX TaKHUX
qucell.

Kuaace: >=7
Pazgen: apudmeruka, anredpa

8. I[louck yuceJ1 ¢ 3aJaHHBIM KOJIMYECTBOM JieJIuTesieH
EcTp TONBKO OJTHO YMCITO0, IMEIOIIEE POBHO OJHMH JEITUTENb, - 3TO euHUIA. POBHO JBa AenuTens
UMEIOT BCE MPOCThIC YKciia. POBHO Tpu AeNUTENST HMEIOT, HapuMep, 9ucia 4 u 9, sBISrommecs
KBaJIpaTaMH TPOCTHIX Yrcel. Bce nmu ymcna, uMerone poBHO TPHU JCIUTENs, 00IaJaloT dTUM
cBoiictBoM? Kakum MOKET OBITH BUJ YHCIIA, UMEIONIETO POBHO 4 nmemutens? 5 aenutenend? J{ns
JAHHOTO HaTypaibHOro uuciaa N onummTe Bce HaTypaidbHbIE 4Kcla, UMewolue poBHO N
JeIuTENeH.



Kunacc: >=7 (ocHoBHast Teopema apupmMeTHKHn)
Pazgen: apudpmernxa
9. Pa3sio:keHnus apooei

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

Jist wucna 1/7 paznoskeHue B JSCITHUHYIO 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 i 4yucia
1/13 u 2/13 nabops! uudp pasueie. Mccnenyiite pa3inokeHus dTHX Yuceld U yucen Buaa 1/p, 2/p,
vows (p-D)/p, mnst p = 17, 19, 41, 47 u npyrum npocThIM YUCIIaM, U paz0epuTech, Kakue ObIBAIOT
IHKJIBL.

Kaacc: >=8
Paszpen: apudpmernka
10. Ilepuoanyeckue Mocjae10BaATEILHOCTH

Haiiaure nepuosl mocne10BaTeIbHOCTEH:

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

2) bn =@y (mod k), rae on — uricna GuboHayuw.
Kaace: >=9 (apudmeruxu ocrarkoB, ounoMm Hrsrorona)
Paspnen: apudpmernka

11. Kinaccndukanus rpadpukoB JpoOHO-KBaApPaTHYHbIX (pyHKIMT

ax?+bx +c
dx?+ex +f ’
CTCIICHU HC BBIIIIC BTOpOfI. KaKI/Ie THUIIBI rpa(l)I/IKOB MOFYT HOHy‘II/ITBCH (HCCHCHYﬁTe KOJIMYECCTBO
Hyﬂeﬁ, BepTI/IKaHBHBIX 1 HAKJIOHHBIX ACUMIITOT U TI[)‘7

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

Kuaacc: >=8 (npo0Ho-KkBagpaTHYHbIe QPYHKIIUH)
Pa3zgea: anredpa
12. CumMeTpUYeCKHE MHOTOYJIEHbI

CumMMeTprYecKue MHOTOWIEHBI — 3T0 MHOTOWIEHBI OT JIBYX IEPEMEHHBIX, KOTOPBIE OT 3aMEHbI
OZHOM NEPEMEHHON Ha JIPYTYI0 HE U3MeHsATCA. Hanpumep: x2+y2, X+Yy-Xy. MHOrousiesns! U =
X + Y U V = XY Ha3bIBAIOTCA 3JIEMEHTAPHBIMU CUMMETPUYECKUMUA MHOTOUYJIEHAMH.

BepHo 1w, 4To 1000 CUMMETPUYECKUI MHOTOUYJIEH MOXHO MPEACTaBUTh B BHJIE MHOTOYIIEHA
OT aJieMeHTapHbIX U 1 V? Kak 370 cienats ObIcTpo?

O0o0menne. [locTaBpTe M pemIMTE aHAJIOTUYHYIO 33Jady JUIsl CUMMETPUUYECKOTO MHOTOYJIEHa
OT TPEX MEPEMEHHBIX (CKOJBKO €CTh JIEMEHTAPHBIX CUMMETPUYECKIX MHOTOYICHOB OT X, Y, Z?).



Kanacc: >=8 (maremaTudeckass uHAyKuus, 0nHom HeroTona)
Pa3zgea: anredpa

13. MHOro4wieH ¢ 3aJJaHHbIM HYJIEM

[TocTpoiiTe MHOTOUJIEH C HEJIbIMU KOd(DPUITMEHTaMU, UMCIOIITUI HOJIb X = V2 +4/3. [TocTpoiiTe

MHOT04JI€H HauMEHBIIIEH CTENEeHH, 00JIaJaoIiil S TUM CBONCTBOM.
O6o6menune. Ta xe 3a7aya /Uit CyMMBbI K KBaJIpaTHBIX KOPHEW M3 Pa3IMUHBIX MTPOCTHIX YHCEL.
Kuacc: >=8 (kBagpaTHble ypaBHeHHsl, UPPALMOHAIbHOCTH)
Pa3znen: anredpa
14. UppanuoHajibHble KOPHHU

Ipu Kakux HEbIX @,b,¢ kophu ypasHenus X' +ax’ +bx+C =0 3anuCHIBAIOTCS TONBKO YEPE3
KBaJpaTHYHbIe HppanuoHanbHOCTH? (JlomycKaeTcsi HECKOJIBKO 3HAKOB KBAJPATHOTO KOPHS —
OJIMH B JIPYTOM.)

Kaacc: >=8 (kBaapaTHble YpaBHeHHS, 3aMeHA MePeMeHHbIX)
Pa3nen: anredpa

15. KoaimyecTBO pemieHui

o o 4 2
1. HUccnenyiite xomu4ecTBO KopHed ypaBHenums X + PX° +(Q=0 B 3aBucumoctu o

napamerpoB P u (. Hapucyiite Ha  1ockoctu mnapamerpoB (P, () obaacTw,
COOTBETCTBYIOIIUE CiIy4aro 4, 3, 2 U T.JI. KOpPHEH.
2. AmnaynornyHas 3ajada i KyOM4eCKOTO MHOTOUWICHA X3 + px +q=0.

3. MHccrenyiiTe KOIMUECTBO KOpHei ypaBHeHHs X' +ax’ +bx+C=0 B 3aBUCHMOCTH OT
nmapameTpoB @, b wm C. M300pasutre COOTBETCTBYIOIIHE OOJaCTH B MPOCTPAHCTBE
napameTpoB (a,b,c).

Kanacc: >=8 (kBaapaTHble ypaBHeHus1, Teopema be3y)

Pa3pnen: anredpa
16. Kak yBueTrb CHMMETPHIO MHOTO4JIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 nerko pemraercs ¢ MOMOIILIO 3aMEHBI HEU3BECTHOM. Jl1st aTOTO
JOCTaTOYHO  TMEPEMHOXKHUTh  KpaiiHHE  CKOOKHM,  TEePEeMHOXHTh  CpeIHHE  CKOOKH:

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

BCE€ CKOOKHM, TO HENOHATHO, KaK pellaTh IOJy4YeHHOE ypaBHEHHE (KaK YBUIECTb HYXKHYIO
3aMeHy):

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

Tpebyercss uccienoBarh, Kakasi OCOOCHHOCTb JIEBOM YacTH YpaBHEHUS IO3BOJISIET CIeENaTh
HY)KHYIO 3aMeHy, KakoW KJacc ypaBHEHHH MOXHO pelaTh MOAOOHBIM CHOCcOO0M, Kak



ONpeAcNATh JJId MHOIOYICHA CTaHAAPTHOIO BHMJA, MOXHO JM HAaWTH €ro KOpPHHU
COOTBETCTBYIOIICH KBAIPATUIHON 3aMEHOM.

Kunacc: >=8 (kBaapaTHble ypaBHEeHUS, 3aMeHA NepeMeHHOil)
Pa3znea: anredpa
17. UcciienoBanue rpa)ukoB JMHEHHbIX (YHKIUH HA MUIocKocTH napametpos (K ; b)

Paccmotpum koopauHatHyto iockocts (K;b). Kaxnas npsimas Buna y=kx+b uzoOpaxkaercs Ha
ITOM IJIOCKOCTH B BUje TOYKH. Ha xoopaunatHoil minockoct (K;b) mpoBeneHo Tpu mpsiMbie,
NpOXOJSIIe Yepe3 oaHy Touky. Kaknas Takas mpsmas M300pakaeT HEKOTOPOE CEeMEHCTBO
NpsMBIX Ha TUIOCKOCTH (X;¥). Kak 53Tm cemelicTBa TpsAMBIX CBS3aHBI MEXIy COOOH?
AHaNOTHYHBIA BOIIPOC VIS TPEX MapaLICIbHBIA MPSIMBIX.

Kuace: >=7 (auneitnast GyHKum)
Pa3nen: anredpa
18. InogantoBo ypaBuenue A.A. MapkoBa
Pemuth ypaBHEHUE B IENBIX YUCIIAX: X2+y*+7°=3xyz.
Kuace: >=8 (kBagpaTHble ypaBHeHusl, TeopemMa Buera)
Pa3nen: anreopa, apudpmeruka
19. Ilepuoanyeckas nocjaea0BaTeILHOCTh

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

[Mpu kakux uucnax K u | mocnemosarensuocts @, =Ka, +1a,,, monyyaercs mepuomnueckoi?

Kaxoit 1iuHbBI MOXKET OBITH TIEpUoA?
Kaacc: >=9
Pa3nes: anredpa

KonTposbnas padora Ne 1

Bapuant Ne 1.

1. Ha nocke HapricoBaH MHOTOYroJIbHUK. OTMETHIIM CEPEUHBI €T0 CTOPOH, a CaM
MHOT'OYTOJIbHUK CTE€pH. Kak BOCCTaHOBUTH MHOTOYTOJIBHUK IO CEPEANHAM CTOPOH?
CKOJBKO pelIeHnil nMeeT 3a1ava’?

2. Ha ckonpko yacTeil MOXKHO pa3OuTh MJIOCKOCTh N MPSIMBIMU? YKaKuTe Haubosbliee
Y HauMeHblee ynciio yacter. Kak Hamo pezars?

Bapuant Ne 2.

1. Ha30BéM MHOTrOYTOJILHUK pagHOY20/IbHbIM, €CIU y HEro BCe yriibl paBHbL. Hampumep,
PAaBHOYTOJIbHBIM ~ YETBIPEXYTOJIBHUK — 3TO MPSAMOYTOJIBHUK. Y  HEr0 pPAaBHBI



IPOTUBOIOJIOKHBIE CTOPOHBI, JAMArOHAIM PAaBHbI M JENATCA TOYKOH IepeceyeHus
IIOTI0JIaM M T.J. A KaKHe CBOWCTBA €CTh Y PABHOYTOJIBHOTO U/eCIuyrOlbHAKA?

Ha kneruatoit Gymare oOBenéH mpsSMOYTrOJbHHUK pasMepoM 3*4 kierku. CKOJIBKO Ha
TOH KAapTHUHKE KBaApaToB? A CKOJBKO MpsAMOYroibHUKOB? Te e BOmpochl Juist
IpSAMOYTOJIBHUKA pa3MepamMu n*m.

KonTpoubnas pabora Ne 2

Bapuant Ne 1.

1. IMeeTcs HECKOJILKO HACTOSIIIMX MOHET — BCE OJIHOTO Beca, M OfHa (aspIlIuBas — OHa Jierye.
Kakoe HanMeHbIIIee YrCIIO B3BEITMBAHUMA HA YaAIICYHBIX BECaxX MOHAI00MTCS, YTOOBI ONIPEICIUTh
danbmuByro monety? Kak Hamo B3BemmBarh? CHauana pemute 3anady s 3, 9, 27 moner. Ta

K€ 3aJa4a, €CIIn (1)aJII>HII/IBa$[ MOHETAa OTJIMYACTCA IO BCCY OT HACTOAIIMNX, HO HCU3BCCTHO, B

KaKyI0 CTOPOHY.

2.B urpe Hum HUIrparoT ABOC. Ecth HeckobKO Ky4C€K C KaMHAMH. 3a OAHMH XOJ MOXXHO B3ATb

1000€ KOJIMYECTBO KaMHEH, HO TOJNBKO W3 OJHOW KYYKH. BBIMTPBIBACT TOT MIPOK, KOTOPBIHA

BO3bMET KaMHU nocieHuM. TpeOyercst pazpaborars crparteruro urpsl B Hum.

Bapuanr 2.

Mynpenbl nonanay B TUIEH K JrofoenaM. Y JIOA0eA0B ecTh Takoil oObryail. [ToiiMmaHHBIX
MJICHHUKOB BBICTPAUBAIOT B KOJIOHHY M HAJICBAIOT UM HA TOJIOBHI KOJIMTAKU — KOMY O€JIBIi,
KOMY 4YepHbIi — Hayraj. Kaxaplil IUICHHUK BHJHUT, KAKOTO I[BETA KOJIMAKUA y BCEX, KTO
CTOMT IEpEe]l HUM, HO HE 3HAET, KAKOW KOJIMAK Y HEr0 CaMOI'o U 'y BCEX, KTO CTOUT 33 HUM.
Kaxnaplii NIeHHWK, HauMHAsg C IOCJIEIHEro, JOJDKEH CKa3aTh, KAKOrO0 IBETa y HEro
KOJMAaK (OCTalbHBIE CNBIIIAT €r0 OTBET). TeX, KTO OTBETHJ MPaBHIBHO, — OTITYCKAIOT.
OcTanbHBIX — cheAaroT. Myzpelbl 3HAlT Mpo O0bYall U MOTYT MEXIy CoO0Oi
noroBoputhes. Kak Myapernam cractu nobosnbie yenoBek? Kakoe Hambounbliiee 4ucio
YeJIOBEK MOKHO CIIACTH B CAMOM XYJIIEM cirydae?

beckoneunas B 00e CTOpOHBI MOJI0CA KJIETYATON OyMaru COCTOMT U3 YEPHBIX U OENbIX
kieTok. Kaxxyro ceKyHy KiIeTKa, MMEIOIIAsi YeTHOE YHMCIIO YEPHBIX COCENEH,
CTaHOBUTCA 0eIoil, a uMerolIasi HEYETHOE YHUCIIO YEPHBIX cocenieil — yepHoil. U3yuuTh
JBOJIIOLIMIO Y30POB.

Bonpocsl k 3a4ery:

1.

HaquHe MCTO/JbI B O6yLIeHI/II/I MaTCMaTUKEC: OIILIT, CPABHCHUC, 0606H.I€HI/IC,

aOCcTparupoBaHue, KOHKpeTU3amusa. AHaJIN3 U CHHTE3 B 00y4EeHUN MaTEMaTHKeE.

2.

3.
4.
5
6

Buner ymo3akatodeHHii: UHIYKIHS, TeAYKINUS U aHAJIOTHUS B 00YYeHUH MaTeMaTHKE.
AKCHOMBI, TEOPEMBI U METOJMKA PAOOTHI C HUMHU.

HccnenoBaTenbckue 3a1auu B 00y4eHUH MaTeMaThke. MeToauka paboThl ¢ 3a1adyamH.
Mertoasl pelieHns] ypaBHEHUM U HEPABEHCTB C MOIYJISIMH.

Mertoabl penienus 3aa4, COACPKAIIUX MapaMeTphl.



MeTtoapl peIICHUA TCOMCTPUYICCKUX 3a/1av MOBBIIIEHHOHN CIIOKHOCTH.
MeTO,Z[BI PEIICHUA UCCIICA0OBATCIIbCKUX 3ada4 TCOPHUU YHUCCII.
MeTtoapl pelICHUA UCCIICAOBATCIIbCKUX 3ada4 aJIF€6pBI.
MeTO,Z[BI PEIICHUA OJIMMIIMAJIHBIX 3a1a4.
OpFaHI/I3aHI/IH HOI/ICKOBO'I/ICCJ'IG,Z[OBaTeJ'IBCKOI\/’I JACATCIIbHOCTHU YUaAIIUXCs

. CpaBHI/ITeJIBHaH XapPaKTCPUCTUKA CUCTCM TPAAUILIMOHHOI'O U PA3BUBAIOLICTO 06yquH51

XapakTepucTuka mpoOJIEMHOTO 00yUYeHUS

OCHOBHBIC 3TAIIBI yqe6H0r0 HUCCICI0BaHUA

. BI/II[BI CaMOCTOATEIIBHBIX HCCIICA0OBATCIBCKHUX pa60T ydamuxcs

OCHOBHBIE 3TaIbI HAaY4YHOT'O UCCJICAOBAHUSA

TexHosoruu NpoBeeHMs UCCIEA0BATENbCKONU PabOThI

Meroauka moadopa ucCIe0BaTEIbCKUX 3aa4 B S-7KII.

MeTtoauka nmonbopa uccie0BaTeNbCKUX 3a/1a4 B 8-9KII.
Mertonuka noadopa uccinenaoBarenbckux 3aaad B 10-11xm.



