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1. Ilean ocBOEHMSI AUCHMIIJIMHBI

-FI'Iy6OKOG n3yvyeHune CtygeHTamMm OCHOB LUKOJIbHOIO KypCa MaTeMaTUKU;

-3HAKOMCTBO C 33Zla4aMn NO MaTeMaTuKe ans o6Leobpa3oBaTebHbIX LWKOA U LKOA U KNacCoB €
YrNy61eHHbIM U3YYEHNEM MATEMATUKMK;

-BblpaboTKa y byaywmx yumtenein ymeHMn 1 HaBblIKOB pPeLLIEeHNs UCCIeA0BaTeNbCKUX 3a4a4 U 3a4ay
NOBbILLEHHOM CNOXKHOCTY;

-BOCnnTaHUe yMeHMﬁ nposeaeHMA passiMYHbIX d)OpM BHEKNACCHbIX 3aHATUN.

YuebHbIN Kypc BK/OYAET TEOPETMYECKOE 060CHOBaHME Hay4YHbIX OCHOB HanboJsiee yHUBEPCa/bHbIX
NnoAxoA0B K pelleHNto 3a4a4 NOBbILWEHHOM TPYAHOCTU C Y4ETOM LUKO/IbHOTO KypCca MaTeEMaTUKW;
NPaKTUYECKOE UCMONb30BaHME MOJIYYEHHbIX 3HAHWUM A/1A PeLleHNs YKa3aHHbIX 3aga4. [pu nsydyeHum
JAaHHOW AMCUMMN/IMHBI NPOBOAATCA NPAKTUYECKNE 3aHATUSA, HanpasJ/iEHHbIE Ha NOBbILLEHWNE YPOBHS
MaTeMaTMYECKOM NOArOTOBKM CTY/1EHTOB.

Ilepeyens mnpodeccHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (YHKIMA H TPYAOBBIX
GyHxuMii, COOTBETCTBYIOIIMX PO ecCHOHAIBLHOM JesiTeJIbHOCTH BHIIIYCKHUKOB

HaumeHoBaHue JOKyMEHTA Kon HaumMenoBanue 6a30B0ii TPyIIIbI, JOHKHOCTH
(mpodeccun) WK CIICIUATEHOCTH

OK3 2320 [IpenomaBarenu B cpemHei KOS
2340 IIpenonaBarenu B cUCTEME CIICIMAIBHOTO
o0Opa3oBaHus
Koa u O0600111eHHbIE TPYIOBbIE (PYHKIMHU TpynoBbie GpyHKIUM
HAUMEHOBaHHE Kon HaumeHnoBanue YpogeHb HaumeHnoBanue Kon YpoBeHb
npogeccuoHaIbLH KBaJIH(HUKA (moxypoBen
oro 107071 b)
cTaHaapra KBaJINpUKA
U
01.001 Iemaror A | Ilemaroruueckas 6 Oo6menenaroruuec| A/01.6
(memaroruueckas NeATEeIHLHOCTD 10 Kast QYHKITHS. 6
JeSATENbHOCTD B MPOECKTUPOBAHUIO U OO6yuenne
JIOIIIKOJIBHOM, peanuzanuu BocnurarensHas | A/02.6
HaYaJIbHOM 00pa3oBaTeNbHOTO JIEATEITLHOCTh 6
obrem, mporecca
OCHOBHOM 00111eM, 00pa3zoBaTeNbHBIX
cpemHeM o01eM OpTraHHU3aIHIX PassuBaromas A/03.6 6
00pa3oBaHUM) JIOIIKOJIEHOTO, JIEATSITLHOCTh
(BocriuTaTelb, Ha4YaJbHOTO O0IIIero,
YUUTEIh) OCHOBHOTO 00ILIEro,
CpeIHero o0Imero




T’f’e‘ﬁ%’r\(’)br?ﬂlyé’éxaﬂ Ilemarornueckas
JACATCIIbHOCTD 110 ACATCIBbHOCTD I10
MPOEKTHPOBAHUIO U peanu3anuu
B | Peamusauuu 6 porpaMm B/03.6 6
OCHOBHBIX OCHOBHOTO U
0011eo0pa3oBaTeIbHBIX CpeAHEro
porpamm o0mrero
00pazoBaHus

Mecto aucunnimmabl B ctpykrype OIIOII 6akanaspuara

Jucnumnza b1.B.08 «lccnenoBarenbekue 3a1aui B IIKOJIBHOM Kypce MaTeMaTHKI» OTHOCHTCS K
Kypcam I10 BBIOOPY MPOo(heCCHOHATFHOTO IIUKIIA JUCITUTUTIH.

2.

MATEeMATHKE
[Ipomecc wW3ydeHHWs MUCHUIUIMHBI HAmpaBlieH Ha (OPMHPOBAHHE DSJIEMEHTOB CIIEAYIONINX
koMrereHni B cootBercTBUM ¢ PI'OC BO 1o naHHoOMy HanpaBlIEeHUIO:

Pe3yabTarhl 0cBOeHMSI JUCUMILIUHBI (MoayJisi) UccaenoBareabckue 3a1a44 B IIKOJbHOM

Kon HaumenoBanue
KOMIIETEH- KOMIIETEHIIUH
U
YK-6 Crioco0OeH yrpaBisiTb CBOUM
BpPEMEHEM,
BBICTpauBaTh U
pean30BbIBAaTh TPAEKTOPHUIO
CaMOpa3BHUTHS Ha OCHOBE
IIPUHLIAIIOB 0Opa30BaHMsl B
TE€YEeHHE BCel KU3HU
[1K-2 CrnocoOGHOCTh

MaTeMaTU4eCKH KOPPEKTHO
CTaBUTH
€CTECTBEHHOHAYYHBIE
3a/1a4y, 3HaHHUE II0CTAaHOBOK
KJIACCMYECKHX 3a]a4
MaTeMaTUKU

I/IHI[I/IKaTop JOCTHXXCHHUSA KOMIICTCHIIUHN
(3aKperuIeHHbIH 3a TUCIUTUTMHON)

VYK-6.1. Ucniosib3yeT HHCTPYMEHTHI U METO/IbI
yIpaBICHUS BPEMEHEM TIPH BHITIOJTHECHUH KOHKPETHBIX
3a/1a4, MPOEKTOB, MPU JOCTUKEHUU MTOCTABIICHHBIX IIeJIeH;
VYK-6.2. Onpenensier npuoOpUTETH COOCTBEHHOM
NEeSTeNbHOCTH, TMYHOCTHOTO Pa3BUTHS U
poeCCHOHATIBHOTO POCTa;

YK-6.3. OuenuBaet TpeOOBaHUS PhIHKA TPY/Ia U
MIPEUIOKEHHs] 00pa30BaATENbHBIX YCIYT IS
BBICTpAUBaHUS TPAEKTOPUU COOCTBEHHOTO
poeCCHOHATIBHOTO POCTa;

YK - 6.4. Ctpout npodeccHoHaTBHYIO Kapbepy

U OTIPEJIeIISieT CTPATETUIO MPOPECCHOHATHFHOTO PAa3BUTHSI.
I1K-2.1: 3HaeT criocoObl onpezeneHus BUIOB U TUIIOB
npodeCcCHOHATBHBIX 33/1a4, CTPYKTYpUPOBaHHS 3324
Pa3IMYHBIX TPYMII.

[1K-2.2: Bsibupaer Haubonee 3¢HeKTHBHBIE METOIBI
pEIIeHUs] OCHOBHBIX THIIOB 3a/1a4, BCTPEYAIOIIUXCS B
MaTeMaTHKe.

[IK-2.3: OG6nanaer cucreMaTH3UPOBAHHBIMU TEOPETHIECKUMU

U IIPAKTUICCKUM 3HAHUSAMU.

4.

IIKOJBHOH MaTeMaTHKe
4.1. CTpyKTypa IMCHUILIUHBI (MOAYJIST)
OO611ast TpyJ0€MKOCTh AUCHUILIUHBI COCTABIISAET 2 3a4E€THBIX €IUHHULL, 72 Jaca.

CtpykTypa M coJep:xkaHue aucHMILUIMHBI (MoayJsi) HccienoBareibckue 3aaaum B




Bua yuyeOHoli padoThl Bcero IMopsiakoBbIii HOMEp ceMecTpa
6
OO01mas TpyI0eMKOCTh JUCITUTUINHBI BCETO (B 3.€.), B TOM 33.e.
YyuUCJIe:
Kypconoii mpoekT (paboTa) HE IPETYCMOTPEHO
AyaUTOpHBIE 3aHATHUS BCETO 34 34
(B akaj1. yacax), B TOM YHUCIIE:
Jlexun 18 18
[TpakTdecKkne 3aHITHsI, CEMHHAPBI 16 16
JlaGopartopHblie paboThI
CamocTosTenbHas padoTa Bcero (B akaj. 4acax), B TOM 74 74
qucie:
KCP
OKx3ameH
O01as TpyI0eMKOCTh AUCIUTUIHHBI 108 108
No/ Busl yueOHOU pabOTHhI, BKITOUYAs DOpMBI TEKYIIETO KOHTPOJISI
Ne CaMOCTOSITEIIbHYIO PabOTy CTYAEHTOB U YCIEBAEMOCTH (110 HEASISIM
TPYAOEMKOCTH (B 4acax) cemectpa). POPMBI MPOMEXKYT.
HaumenoBanne arrTect
pa3IesioB U TeM
JMCIUTUTAHBI (MOJLYJIS) AynuropHas padora CamocTosiTenpHas
pabora
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1 Hayunsie MeTop! B 00y4eHUN 1|2 1
MaTeMaTHKe: OIbIT, CPaBHEHHE,
00o0menune, abcTparnpoBaHue,
KOHKpeTH3aIusl. AHAJIN3 U CHHTE3
B 00yUYCHHH MaTeMaTHKe.
2 Buas! ymMmo3aKkiTroueHMiA: 1 2 1
MHAYKIHS, ASTYKIUS ¥ QHAJIOTHS
B 00YUCHHH MaTeMaTHKe.
3 AKCHOMBI, TEOPEMBI U METOJIUKA 2 4 2
paboTHI ¢ HUMH.
4 Hccnenosarenbekue 3a1a4u B 2 | 4 2
00y4YeHHN MaTeMaTHKe.
MeTozuka pabOTHI ¢ 3a1a4aMu.
5 MeTonp! penieHus ypaBHSHHNA U 2| 4 2
HEPaBEHCTB C MOAYJISIMH.
6 MeTtob! penieHus 3aaad, 2 | 4 2
COZICPIKAIIMX MAPaMETPBL
7 MerTomp! pemreHus 21 4 2
FEOMETPHUYCCKHUX 337124
HOBBILICHHOM CIIOKHOCTH.
8 MeTob! penieHus 2| 4 2
HCCIICIOBATENBCKHX 33/1a4 TEOPHU
YHCEL.
9 Mertoas! pemeHust 2 | 4 2




HCCIeO0BaTCIbCKUX 3a1ad
anreOpel.
10 | Merons! pemenus oMMMIHaIHBIX 214 2
3a1a4.
OO011ast TpyI0eMKOCTb, B yacax 6 [108 1816 |- |- |74]- IIpomerxyTouHas aTTecTalus
dopma
3auer
3ay4eT C OLEHKOM
DK3aMeH
4.2. Cogepxxanue TMCUMIIMHBI (MOXYJIs1)

1. Hayunbie MeToip1 B 00y4eHHUU MaTeMaTHKe: OIIBIT, CpaBHEHHUE, 000011IeHne, a0CTparupoBaHue,

KOHKpETH3alKsl. AHAIN3 U CHHTE3 B 00yYCHHH MaTeMaTHKe.

2. Bunbl ymo3akiroueHui: HHIYKIUS, ISTYKIHs U aHATIOTHS B OOyYCHUN MaTeMaTHKE.

3. AKCHOMBI, TEOpPEMBI U METOAMKA PAOOTHI C HUMHU.

4. HccnenoBarensckue 3a1auu B 00ydeHUH MareMaTuke. MeTtoauka paboTsl ¢ 3a1a4amH.

5. Mertobl penieHus1 ypaBHEHUN U HEPABEHCTB C MOIYJISIMU.

6. MeTtonb! penieHus 3a1a4, CoOACpKAIINX MapaMeTphl.

7. MeTtobl penieHus: TeOMETPUUECKUX 3a]1a4 MOBBIIIEHHOW CII0KHOCTH.

8. MeTtosbl penieHust UCCIeI0BaATENBCKUX 33/1a4 TEOPUH YUCET.

9. MeToab! penieHus uccae10BaTeabCKUX 3a/1a4 aareopsbl.

10. MeToab! pelieHus OUMITUATHBIX 3a/1a4.

Tembl 1adopaTopHbix padoT (JIabopaTopHbIH MPAKTHKYM)
He npenycmotpens! yueOubm mianom OOIT

IIpumepHasi TeMaTHKAa KYpPCOBBIX padoT

He npenycmotpens! yueOubiM mmanom OOII

5.00pa3oBaTe/ibHbIe TEXHOJIOTHHU

AKTHBHbBIE U UHTEPAKTUBHBIE (DOPMBI: JIEKINH, IPAKTUUYECKHUE 3aHITHUS, KOHTPOJIbHBIE pa0OTHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ 3K3aMEHBbI. B TeueHue ceMecTpoB CTYEHTHI pelIatoT 3a/1a4u, YKa3aHHbIE
[IPETIOIaBATEIIEM.

6. YueOHO-MeTOAMYECKOE o0ecledeHne CaMOCTOATEeIbHOH PadoThl cTyAeHTOB. OLeHOYHbIe
CpeACTBa /JIsl TEKYIIero KOHTPOJIsl YCNeBAeMOCTH, NMPOMEKYTOUYHON aTTeCcTAllMM MO HTOram
O0CBOEHUA JUCIHUILINHBI.




6.1. I1nan camocTosiTeIbHON PadOTHI CTYIEHTOB

Ne ni/m HaumenoBanue pasaena (temsl) | Bua camocrosiTenbHOM Tpynoemkocts (B
padoThI aKajeMH4YecKHX
qacax)
1 Hayunsle MeTo/1bl B 00yueHUH AynutopHasi padora 1

MaTeMaTHUKe: OTbIT, CPAaBHEHUE,
00o01mienue, abcTparupoBaHue,
KOHKpeTH3alus. AHAIN3 U CHHTE3
B 00y4eHUU MaTeMaTHKeE.

2 Buapl yMO3aKItOUeHUN: AyautopHasi pabora 1
WHIYKIUS, JSAYKIUS U aHAJIOTHS
B 00y4eHUU MaTEeMaTHKeE.

3 AKCHOMBI, TEOPEMBI U METOJUKAa | AyAuTOpHasi paboTa 2
paboOTHI C HUMH.

4 UccnenosaTenbckue 3aqa4u B Teopernyecknii Tect 2
00y4eHHUU MaTeMaTHUKe.
Metoanka paboThI ¢ 3a/1a4aMHu.

5 Meronsl peiieHys: ypaBHEHUN U AynutopHas padora 2
HEPABEHCTB C MOJYJIIMHU.

6 Meroas! pemienus 3aaad, AynutopHas pabora 2
coJep KalUX napaMeTphl.

7 Merons! pemenus AynutopHas paéora 2
reOMETPUUYECKUX 3a7a4
MOBBIIIEHHOM CIOKHOCTH.

8 Merons! pemenus AynutopHas paéora 2
UCCIIeI0BAaTEIbCKUX 3a1a4
TEOPHUH YHUCEIL.

9 Meroasl perieHus AyautopHas padorta 2
UCCIIeI0BAaTEIbCKUX 33134
anreopsl.

10 Meroap! pemienns onuMmnuagsibix | KonTposabHas paGora 2
3aja4.

OueHoyHble CpeacTBa AJsi TEKYHIero KOHTPOJIA YCHEeBAeMOCTH U NPOMEKYTOUYHOMI
aTTrecTaluu

KpnTeplm OIICHKH HpOMe)KyTO‘lHOﬁ aTTeCTallum B (1)0pMe 3adgeTra

Onenka | XapakTepHcTuKa TpeOOBaHHH K pe3yjbTaTaM arTecTaiuu B (popme 3auera

«3auteHo» TeopeTrueckoe coJepkaHle Kypca OCBOEHO MOJHOCThIO 0e3 MPoOesoB WK B
1[eJI0M, WJI OOJIbIIeH 4acThi0, HEOOXOUMBbIC TPAKTHUECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepHaioM c(HOpPMHPOBaHBI WJIH B OCHOBHOM C(POPMUPOBAHBI,




BCE WX OOJIBITMHCTBO MPEAYCMOTPEHHBIX padodeil MporpaMMoi yueOHBIX
3a/IaHAH BBITIOJTHEHBI, OT/ICIIbHBIC U3 BHITOJTHEHHBIX 33JJaHUN COACpIKAT
OLINOKH.

«He 3auTeno»

Teopernueckoe copepxkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOTMMbIE HABBIKU
paboThI HEe CHOPMUPOBAHBI HITH CHOPMHUPOBAHBI OTACIHHBIC U3 HUX,
OOJILIITUHCTBO MPETyCMOTPEHHBIX pabouell yaeOHOH TporpaMMoit 3a1aHuil He
BBITIOJTHEHO JIMOO BHITIOJIHEHO C TPYyOBIMU OMIMOKaMH, Ka4eCTBO MX
BBITNIOJTHEHHSI OLIEHEHO YHCIIOM OaJlIoB, OJM3KUM K MUHUMYMY.

Kpurepun onieHKkH NpoMe;KyTOYHOM aTTecTaluM B opMe IK3aMeHA

Ornenka

XapakTepucTuka TpeOoBaHUN K pe3ysbTaTaM aTTecTaluu B (hopme
9K3aMeHa

«OTInYHO»

TeopeTnueckoe coaepkaHue Kypca OCBOGHO TIOJHOCThIO  0e3
npoOesoB, CUCTEMHO M TIJIyOOKO, HEOOXOAUMBbIE MPAKTUYECKHE HAaBBIKH
paboThl C OCBOCHHBIM MaTepuanoM C(HOPMUPOBAHBI, BCE MIPEIyCMOTPEHHBIE
paboueii yueOHOIl porpaMMoil yueOHbIe 3a/1aHus BBIIIOJIHEHBI O€3YIIPEUHO,
KayeCTBO HX BBITIONHEHHUS OIIGHEHO YHCIOM OaioB, OIU3KHM K
MaKCUMyMY.

«Xopomo»

Teoperuueckoe cojepKaHue Kypca OCBOEHO B LeJIoM 0e3 mpoOernos,
HEOOXOIMMbIE MPAKTHUECKUE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepHalioM B
OCHOBHOM  C()OPMHPOBAHBI, IpeIyCMOTpEeHHbIe  paloueil  ydeOHOMU
OpOrpaMMoOil yueOHble 3aJJaHHs BBINOJIHEHBI C OTJEIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINIOJHEHUS OOJBIIMHCTBA 33JaHUH OLIEHEHO YHCIOM OaioB,
OJIU3KUM K MaKCUMYyMY.

((y,Z[OBJ'IeTBOpI/IT
CJIIBHO»

Teoperudeckoe cojepkaHUE Kypca OCBOCHO OOJIBIICH YacThbi, HO
npoOenbl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HEO0OXOIHMBbIC
MPaKTHYECKHE HAaBBIKM PAOOTHl ¢ OCBOCHHBIM MAaTE€pPHAIOM B OCHOBHOM
chopMUpOBaHbI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX pabodeil ydeOHOi
MporpaMMoOi y4eOHBIX 3a/laHui BBITIOJHEHBI, OTJCIbHBIC U3 BBITOJHEHHBIX
3aJJaHU COJIEPKAT ONTHOKH.

«HeynosnetrBop
UTEIILHO»

TeopeTtnueckoe coJiep>kaHue Kypca OCBOEHO YaCTUYHO,
HEOOXOJMMbIe HaBBIKM PabOThl He CcHOPMUPOBAHBI HIU CPOPMHUPOBAHBI
OTJeNIbHBbIE U3 HUX, OOJBLIMHCTBO NPEAyCMOTPEHHBIX pabouell yueOHOM
nporpaMMoil y4eOHBIX 3aJaHUN HE BBIMIOJHEHO JIMOO BBIMOJIHEHO C
rpyObIMU OMIMOKAaMH, KaUeCTBO UX BBIMOJHEHUS OIEHEHO YHCIOM Oaiios,
OJIM3KUM K MUHUMYMY.

6.2. Metoau

YECKHUE YKA3aHUA 110 OpraHu3anmun CaMOCTOSITEIbLHOI paﬁoTI)I CTYAEHTOB




CamocTosTenbHast padoTa SBISETCS OJHUM W3 BHAOB yUE€OHON AESITEIbHOCTH O0yYaroIuxcs,
CHOCOOCTBYET Pa3BUTHIO CAMOCTOSITETLHOCTH, OTBETCTBEHHOCTH M OPraHM30BAHHOCTH, TBOPYECKOTO
M0/JIX0/1a K PEUICHUI0 IPpo0JIeM yueOHOTO U TPOPECCHOHATHHOTO YPOBHSI.

AyauTopHas caMOCTOSITENbHAs paboTa Mo yu4eOHO! JUCIUIITMHE OCYIIECTBISETCS Ha YU4eOHBIX
3aHATHUAX MOJ] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IIpENoaBaTesis U M0 ero 3aJaHuIo.

BueaynutopHas camocTosTenbHas paboTa BBITIOTHSAETCS M0 3a/IaHUI0 TIperoaaBaress 0e3 ero
HENOCPEJICTBEHHOTO YYacTHsI.

Bunel 3amanuii 11 BHEAyAUTOPHON CaMOCTOSITENEHOM pabOThI, UX XapakTep, yUYUTHIBAThH
ciennpuKy U3ydaeMoi yueOHOW TUCIUTUIMHBI, HHIUBUIYyJIbHBIE 0COOCHHOCTH 00y4Yaronerocs.

KoHTponb caMmocTosiTennbHOM paboThl U OIIEHKA €€ Pe3yIbTaTOB OPraHU3YyeTCsl KaK €IMHCTBO
IBYX (hopm:

1.caMOKOHTPOIb U CAMOOIIEHKa 00y4aronierocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI MPEINO0/IaBaTeNsl.

Opranusanus 1 pyKOBOACTBO Ay AUTOPHOI CaMOCTOSITEIbHON PadoThl

AyIuTOpHash caMOCTOSITeTIbHAs padoTa MO JAWUCHUILIMHE BBIOJIHSACTCS HAa YYEOHBIX 3aHSATHIX
MI0J] HETIOCPEACTBEHHBIM PYKOBOJICTBOM IIPEMNOIABATENS U MO €T0 3aJaHUIO.

OCHOBHBIMH BHJIaMH ayAUTOPHON pabOTHI CAMOCTOSTETILHON paOOTHI SBISIOTCS:

- BBIMIOJIHEHUE JTa0OpPAaTOPHBIX W MPAKTHUECKHX pabOT OCYIIECTBISETCS Ha J1aODOpaTOPHBIX U
MIPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoMm ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENTFHOM paboThl MpenoAaBaTeNsiMu  pa3pabaThIBAIOTCS METOJUYECKHE YyKa3zaHUs [0
BBITTOJIHEHHIO JTAOOPAaTOPHOH /TPaKTHIECKOH pabOoTHI.

Pabora ¢ nutepaTypoil, JpyruMu UCTOYHUKAMU UH(POPMAIUH, B T.4. JIEKTPOHHBIMH, MOXKET
peann30BBIBAThC HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUSAX. J|aHHBIE WCTOYHMKH WH(POpPMALUU
MOTYT OBITh MpEACTAaBIEHbl HAa OYMa)KHOM W/WIIM DJIEKTPOHHOM HOCHTENSX, B TOM 4YHCIE, B CETH
WNurtepner.

[TpenogaBatens GopMyIUpyeT 1eNib pabOThI C JAHHBIM U UCTOYHUKOM HMH(MOpMAIIUU, OTpeensieT
BpeMs Ha MpopabOTKy JOKyMeHTa u (HOpMy OTYETHOCTH.

Camo u B3aUMOITPOBEPKA BBIMOJIHEHHBIX 33JJaHUI Yallle BCEro UCHOJIb3YETCs] HA CEMUHAPCKOM,
NPaKTUYECKOM U APYTUX BHIaX 3aHATHH. [IpoOieMHas /cutyanmoHHas 3a/1a4a TOJHKHA UMETh YETKYIO
(bOpMyIHUPOBKY, K HEH JTOJDKHBI OBITH MTOCTABIIEHBI BOMPOCHI, OTBETHI HA KOTOPhIE HEOOXOIUMO HANTH
u 00ocHOBaTh. KpuTepuu OLEHKM TPaBHIBHOCTH pEIICHUS MPOOJIEMHOIN/CUTYallMOHHOW 3a1a4u
JIOJI’KHBI OBITH N3BECTHBI BCEM 00y4JaroIuMCsl.

Opranuzanus 1 pyKoBOACTBO BHeayIMTOPHON padoThl

BueayauropHas camocTosiTenbHas paboTa BBIMONHIETCS 10 3aJaHUI0 MPENoaBaTess, Ho 6e3
€ro HEeMoCPEICTBEHHOT0 Y4acTHs.

[Ipu mpenwbsBIEeHUM BUAOB 3aJaHHl Ha BHEAYIUTOPHYIO CAMOCTOSITETIHHYIO paboTy
PEKOMEH/IyeTCs HCIONIb30BaTh AU PepeHIUPOBaHHBIA IMOAX0J K YPOBHIO TOJATOTOBICHHOCTH
oOyuaromierocs. [lepen BbIMONHEHHEM BHEAYIUTOPHOW CaMOCTOATENbHOW pabOTHI MperojaaBaTeib
IIPOBOAMT KOHCYJIBTALIMIO C OIpPENEICHUEM LIeNU 3aJaHusi, €ro COJEp’KaHus, CPOKOB BBIIIOJIHEHUS,
OpUEHTHUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpPEOOBaHUN K pe3ynbTaTaM padOThl, KPUTEPUEB
OLICHKH, (OpM KOHTpOJII M MEpeyHs JuTeparypbl. B mporecce KOHCYyIbTallMM MpPENoAaBaTeib
peIynpexaaeT 0O BOSMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUYAIOIINUXCS MPU BBITIOTHEHUN 33/IaHUSI.

JUIs  MeTOIWYecKOro OOECTICUeHUs] W PYKOBOJCTBA CaMOCTOSITCIIBHON paboTOd B
00pa30oBaTeNbHOM YUPEKICHUH pa3padaThIBAIOTCS ydeOHbIe MOCOOUS, METOIMUYECKHE PEKOMEHAALNN
[0 CaMOCTOSITETIbHOW MOATOTOBKE K Pa3IMYHBIM BUJAM 3aHATUH C Yy4€TOM CHEIHATIbHOCTH Y4eOHOM
JTUCIUIUIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, 00beMa W COJEpXKAHUS CaMOCTOATEIbHOU
paboTel, hOpM KOHTPOJIS U T.II.

CamocTosTenbHast paboTa MOKET OCYIIECTBIATHCS WHANBUAYAIBHO WM TPYNIaMH CTYJIEHTOB
B 3aBHCUMOCTH OT IIe7H, 00BeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSATENLHOW palboThl, ypOBHS
CII0)KHOCTH, YPOBHS MOJATOTOBICHHOCTH 00YYarOIIUXCSl.

Bunamu 3ananwuii u1s BHEAYJUTOPHON CaMOCTOSITEITLHOM PaOOTBI MOTYT OBITh:

- JUIsL OBJAJICHUS 3HAHUSMU: YTEHHS TEKCTa; COCTaBIEHHs TIUIaHA TEKCTa; Trpaduueckoe
n300paKeHne CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAHHE TEKCTa; BBIMUCKM M3 TEKCTa; paboTa co



CIIOBapsSIMH H CIpPaBOYHUKAM; Yy4yeOHO-MCCIIeOBaTEeNbCKasi paboTa; HCIONB30BAaHUE ayquo |
BHUJEO3aMKCEN, KOMIIBIOTEPHON TEXHUKU U MIHTEpHET pecypcoB U 1Ip.;

- JUTSL 3aKPETUICHUS] U CUCTEMAaTH3alliy 3HaHUI: paboTa ¢ KOHCIIEKTOM JIEKIIMHU; ITOBTOpHAs padoTta
HaJ y4eOHbIM MaTepuaioM; COCTaBJEHHE IUIaHa, TE3UCOB OTBETA; COCTaBJICHHE Tabiul, peOycos,
KPOCCBOPJAOB, TJIOCCapHs IS CHUCTeMaTH3alliu y4eOHOro Marepuaia; HW3ydueHHe ClIoBapei,
CIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 0OpaboTKa TeKCTa; MOArOTOBKA
COOOIIEHNH K BBICTYIUICHUIO Ha CEMHHApE, KOHPEPEHIINN; TOrOTOBKA

pedepaToB, 10KIaJ0B; cocTaBieHue Ouorpaduii, 3aJaHuii B TeCTOBOM Gopme U JIp.

- s GOpMHUPOBAHMSA YMEHMI: pelleHue 3ajady M YINpaKHEHUH Mo o0pasily; pelieHue
BapUaTUBHBIX 3a/1a4 U YNIPa)KHEHUI; COCTABIICHUE CXEM; PEIICHUE CUTYALMOHHBIX IIPOU3BOICTBEHHBIX
3a]1a; MOJIrOTOBKA K JIEJIOBBIM M POJIEBBIM UI'PaM; MPOEKTUPOBAHUE U MOJECIUPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB IMPO(ECCUOHATILHON NEesATeIbHOCTH, MOATOTOBKA MPE3EHTAIMM, TBOPYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTaIbHAsL paboTa; MPOSKTHPOBAHNE U
MOJICJIMPOBAHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCUOHATIBLHOM AEATEILHOCTH U JP.

Jns  obecriedeHns: BHEAYAMTOPHOW CaMOCTOSTENLHOW pPaOOThI MO TUCIUTUTHHE
npernojaBaTeneM pazpabaTbIBaeTCs IEpeYeHb 3aJaHuil A CaMOCTOSTENbHOM pPabOoThl, KOTOPBIH
Heo0xo1uM 111 3(h(hEKTUBHOTO YIIPaBIICHHs JaHHBIM BHIOM y4eOHOM JesTeTbHOCTA 00yYaroIInXCsl.

[IpenoaBaTensb OCYIIECTBISAET YIPABICHUE CAMOCTOSTENLHON paboTOM, peryaupyer ee 0obeM
Ha OJIHO y4eOHOE 3aHSATHE W OCYIIECTBISET KOHTPOJb BHITIOJHEHHUS BCEMHU CTyIEHTaMu rpynmbl. [is
ynoOcTBa TMpernojaBaTellb MOXET BECTH BEIOMOCTb yuyeTa BBIMOJIHEHUs MUHHUMyMa 3aJaHMH,
HE0OXOUMBI JUIs JOMyCKa K HTOTOBOW aTTeCTAallUU MO JUCIUIINHE.

B mpornecce camocTosTensHOW paboOThl CTYJEHT MPHOOpETaeT HABBIKM CaMOOPTaHU3allUH,
CaAMOKOHTPOJISI, CAMOYTPABJICHUSI U CTAHOBHUTCS AKTUBHBIM CaMOCTOSITENIEHBIM CyOBEKTOM y4eOHOM
JIESATEIIBHOCTH.

CTyZleHT caMOCTOATEIbHO OIpENEseT PEKUM CBOEH BHEAYAUTOPHOM pabOThl U MEpY TPY[a,
3aTpauyMBa€MOr0 Ha OBJAJCHHE 3HAHUSAMU W YMEHUSAMHU IO KAKIOW JUCLMILIMHE, BBIIOJIHSAET
BHEAy/IUTOPHYIO padOTy MO MHIMBUIYAJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM IOJTrOTOBKH,
Oro/KeTa BpeMEHH U APYTUX yCIOBUH.

E>xeTHEeBHO CTYJEHT JOJKEH YJIENSTh BBINOJIHEHWIO BHEAYAMTOPHON CaMOCTOSTENIbHOMN
paloThI B CpeTHEM HE MEHee 3 4acoB.

[Ipy BBINIOJIHEHUU BHEAYJIUTOPHOW CaMOCTOSTENBbHOM pPAaOOTHI CTYJEHT HMMEET IpaBo
oOpamartbesi K MPErnoAaBaTesio 3a KOHCYJIbTallMel ¢ IeJbI0 YTOYHEHHUs 3aJaHusi, (GOpMbl KOHTPOJIS
BBITIOJTHEHHOT'O 3aJJaHMsL.

6.3. Marepuaabl sl NPOBEeJCHHS] TEKYLIEro M NPOMEKYTOYHOr0 KOHTPOJISI 3HAHMH
CTYIeHTOB
3agaHus 119 HCCJIeI0BATEIbCKUX JOMAIIHUX padoT

1. 3ameuarebLHBIC YHCJIA

HazoBem HarypalibHOE YHCIIO «3aMeuaTeIbHBIM», €CJIM OHO CaMoO€ MaJeHbKOE Cpelud BCEX
HaATYpaJIbHBIX YMCEJ C TakoH ke cymMMmol nugp. Hanpumep, yucio 1 3amedarenbHoe, TOTOMY UYTO OHO
camoe Mmasienbkoe u3 uucen 1, 10, 100, 1000 u tak manee. 1 — 3TO mepBoOe 3aMeyaTEIHLHOE YHUCIIO.
Haiinute BTOpOe 3aMmeuaTtenpbHOe yucio. ONMUIIMTE BCE YUCa, Y KOTOPBIX cymMMma mudp Takas xe. To
e JUIsl TpeThero, necsatoro, 2010-ro 3aMmeyaTenbHOr0 4YKCIIa.

Haiinute camoe 60b110€ IBY3HaYHOE 3aMeuaTesnbHoe uncio. Kakoit y Hero Homep?
Kaace: >=1, <=6
Pa3nen: apudpmerura

2. [IpAMOYTO0JILHMKH C 3aJaHHOH IJIOIIA/IBIO



Ha kneryaroil Oymare HapucylTe Bce MpPSIMOYTOJIBHHMKH, Y KOTOPBIX IUIOUIa/b paBHA 24 KIIETKaM.
(CTopoHBI TOJKHBI UATH 110 TPaHHUIAM KJIETOK.) CKOJIBKO MOMYYUTCS TAKUX MPSIMOYTOJIbHUKOB?

Jnst kakux TUlomianeil ObIBaeT TONBKO OJWH MPSAMOYTONbHHK? JI7si Kakux — JBa pa3HBIX
npsimoyroyibHUKa? Tpu pasHbIx npsiMoyrofibHUKa? Kak 3aBUCUT KOJIMYECTBO BAPUAHTOB OT TIJIOIIATN?

Haiimute u3 Bcex MNPSAMOYTOJBHUKOB C OJMHAKOBOM IUIOIIAJIBI0 TOT, Yy KOTOPOTO MEPUMETP
HaVMEHBIIIHNI.

Knacc: >=3 (niomanab, nepumMerp), <=5 (MpocThlie U COCTABHBbIE YHCJIA)
Paznen: apudpmeruxa, reomerpus
3. Pa3jio:keHue unciia

Yucno 15 MOXXKHO Tpemsi criocobamMu MPEJCTaBUTh B BUIE CYMMBI MOCTIEI0BATENbHBIX HATYPalbHBIX
yucen: 15=7+8=4+5+6=1+2+3+4+ 5. A ckoinpko Takux crnoco0os it yuciaa 115? Kaxk
HANTH KOJIUYECTBO CIIOCOOOB ISl TPOU3BOIBHOTO YKca?

Kaacc: >=5 (neaurtenan)
Pa3zpnen: apudpmernka
4. CynepkoMnboTep

CynepKkoMIbIoTep YMEET BBITOIHATH TOJBKO OJHY OMNEpaIuio- OMEpaIi0 CMEIIMBAHUS JIBYX UYHCEI:
U3 YHCell M, N KOMIIBIOTEp Moay4yaeT yucio (m+n) /2. Ecan m+n — HeYeTHOE, TO KOMIIBIOTEDP 3aBUCAET.
Bce nonmyuennbie uncna xpaHarcsa B namsaTH. [IycTe Ham aHbl TpU YHCIa, OAHO U3 KOTOPHIX HOIb, a
JIBa JpyTrue HaTypalbHbIE M HE pPaBHBI JAPYr Apyry. s Kakux 4Yucel m U n Ha CyNepKOMIBIOTEpe
MOXHO MOJTYYUTh €AUHUILY?

Kaacc: >=6 (HON)
Paznen: apudpmernxa
S. luaroHa/jM npsMoyro/ibHUKOB

Ha mucre 6ymaru B kiieTouky oOBenu MpSAMOYToJIbHUK pazMepoM 199 x 991 knerok. Uepe3 cKoIbKO
y3J10B (T.€. BEPIIUH KJIETOYEK) MIPOXOAUT JuaroHanb? CKOJIBKO KIETOK IepeceKkaeT AUaroHajlb 3TOro
npsamoyronbHuka? IlompoOyiTe naTh OTBET A HPOM3BOJIBHOIO pa3Mepa NPSMOYIOJIbHUKA —
pasmepom M x N KITETOK.

IIpumeuanue. JlnaroHanp nepecekaeT KIEeTKy, €ClIu OHA 3aXOJUT «BHYTPb» 3TOH KIETKH, a HE IPOCTO
IIPOXOJMT YEPE3 BEPLINHY.

Kaacc: >=6 (HOM)
Paspnen: apudpmernka

6. 3axaua o pasmene



Kakue cyMMBI MOXKHO YIIATHTh MOHETaMHu 110 3 U 5 pyoneii? O6001IeHne: Kakue 9rcia BhIPaXaroTCs
KoMOWHanmel ax+by, ramea W b— maHHBIE HATypaJlbHbIE YHCA, X M Y — TPOHM3BOJIBHBIC IIEJIbIE
HEOTpHUIATEIbHBIE YUCIIA.

Knacc: >=6 (HON)
Pazgen: apupmeruxa
7. CkyianHble KBaApPaThl
CKJIQIIHI)IG qucia — 3TO 4Yrcia, KBaapaT KOTOPbIX OKAHYMBACTCA HA 3TO KE€ YHUCJIO. HaanMep:
5°=25; 6°=36; 25% = 625.
«IIaTpI0 MATH — [BaJUATh NATHY», KIIECTHIO MIECTh — TPUALATH IECThY.
HaiinuTe kak MO>XHO OOJIbIlIE CKJIAHBIX YMCEINT; HAliuTe cr10oco0 HaXO0XKJEHHS BCEX TAKUX YHCEIL.
Kaacc: >=7
Pa3nen: apudmernka, aaredpa

8. [Touck ymnceJ ¢ 3aJaHHBIM KOJIMYECTBOM /JieJINTeJIeH
EcTp TONBKO OJHO 4YMCIIO, UMEIOIEE POBHO OAWH ACNIUTENb, - 3TO eauHula. POBHO ABa aenurtens
UMEIOT BCE MpOCThie yucia. POBHO Tpu nenuTens MMEIOT, Hampumep, 4yucia 4 u 9, SBISIOUIHecs
KBaJpaTaMH MPOCTBIX uuceln. Bce nm 49mcna, MMEKOIIME POBHO TPH JEIUTENs, OOIAJa0T ITHM
cBoiicTBoM? KakuM MokeT OBbITH BHJ YHUCIa, UMEIOIIEro poBHO 4 nenurtens? 5 nenureneit? s
JIAHHOTO HATYpaJbHOTO yKucia N ONUIIKUTE BCE HATYPaAJIbHbIC YUCIIA, UMEIOIINE POBHO N JEIUTEIIEH.

Kunacc: >=7 (ocHoBHasi TeopemMa apu(pMeTHKH)
Paznen: apudpmernxa
9. Paznoxenus: npodei

3

2 ;:O,(428571)

%:0,(142857) 7:(),(285714)

st wucna 1/7 pasnoskeHue B ACCATUYHYIO APOOb MEPUOAUYHO M COCTOUT U3 mIecTH uudp, a s 2/7,
3/7, ..., 6/7 — u3 Tex ke mectu mudp B Apyrom nopsake (mposepbre!). A BoT ans yucna 1/13 u 2/13
Habops! nudp pasusie. Mccnenyiite pa3noskeHus: 3TUX Yucel U uucen suaa 1/p, 2/p, ..., (p-1)/p, s p
=17,19, 41, 47 u npyruM NpoCTHIM YUCIIaM, U pa30epuTech, Kakue ObIBAIOT IIUKJIBL.

Kuaacc: >=8
Paznen: apudpmernxa
10. ITepunoanyeckue Nocae10BATETbHOCTH
Haiinure neproibl nocaeq0oBaTeIbHOCTEN:
1) a,=n"(mod k),

2) b,= ¢, (mod k), rae ¢, — uncina Gubonayuu.



Kaacc: >=9 (apu¢meTuxu ocrarkoB, 0uHoM HbroToHa)
Paznen: apupmeruxa

11. Knaccudgukanus rpagpukoB Apo0OHO-KBAAPATUYHBIX QyHKIUIA

_axtibxic

iy
PaccMoTpuM (hyHKIHIO dx” +ex+f  rne p yucnuTene W B 3HAMEHATENE — MHOTOUNIEHB! CTENEHH
He BbIIIE BTOpOW. Kakue TuIbl IpaKOB MOIYT HOIYYMThCS (UCCIEMyHTe KOJIMYECTBO HyJEl,
BEPTHUKAIBHBIX U HAKIOHHBIX aCHMIITOT M T.1.)?

Kaacc: >=8 (apo0Ho-KBagpaTHYHbIe (PYHKIIHH)
Pa3nea: anredpa
12. CumMeTpUYecKrue MHOTO4JIEHbI

CuMMeTpHUYeCcKrHe MHOTOWIEHBI — 3TO MHOTOWIEHBI OT JIBYX IEpEMEHHBIX, KOTOPbIE OT 3aMEHbI OJTHOM
IIEPEMEHHOMN Ha JPYTYIO HE U3MeHstoTCs. Hampumep: x*+y?, X+y-Xy. MHOTOYIEHBI U =X + Y U V = Xy
Ha3bIBAKOTCS AJIEMEHTAPHBIMUA CHMMETPUYECKHUMH MHOTO4JICHAMH.

BepHo nu, uto m000M CUMMETPUYECKUI MHOTOUJICH MOXHO TMPEACTaBUTh B BUAEC MHOTOWICHA OT
anemeHTapHbIX U U v? Kak 3To cnenath 6b1cTpO?

Oﬁoﬁme}me. ITocTtaBbTe U PCUIMTC AHAJIOTUYHYIO 3aa9y JJII CUMMCTPHYCCKOI0 MHOT'OYJICHA OT TpéX
NEPCMCHHBIX (CKOHLKO CCTb IJICMCHTAPHBIX CUMMCTPUUCCKHUX MHOTOYWICHOB OT X, Y, Zr))

Knacc: >=8 (matemaruveckass uHAyKIUA, 0MHOM HbI0TOHA)
Paznen: anredpa

13. MHOro41eH ¢ 3aJaHHBIM HYJ1éM

[locTpoiiTe MHOrOWIEH C IEAbIMU KO3(pdHIUMEHTaMH, UMerolui Homp X :\/2+\/§ . Iocrpoiite
MHOT'OWJICH HaUMEHbIICH CTeneHu, 00J1a1al0Hi STUM CBOWCTBOM.

O06o00menue. Ta xe 3a7aua A7k CyMMBI k& KBaJpaTHBIX KOPHEW U3 Pa3IMYHBIX MPOCTHIX YUCEIL.
Kunacc: >=8 (kBagpaTHble ypaBHEHUS], HPPALMOHAIBLHOCTH)
Pasnen: anredpa

14. UppanuoHaibHbIe KOPHHU

a,b,c ‘+ax’+bx+c=0
[Tpu xakux nenpix Y%  kopHu ypaBHeHuss X +dX +DX+C= 3aMMCBIBAKOTCS TOJBKO Yepe3
KBaJpaTHUHbIe HpparMoHaIbHOCTH? (JlomycKaeTcsl HECKOIBKO 3HAKOB KBAaJPaTHOI'O KOPHS — OAMH B
JIPYTOM. )

Knacc: >=8 (kBagpaTHble ypaBHEeHUSs, 3aMeHA NepeMeHHbIX)
Pa3nen: anredpa

15. Konn4yecTBo pemenui



4 2
1. HWccnenyiilTe KOJIMYECTBO KOpPHEW ypaBHEHUS X tpx +q =0 B 3aBUCHMOCTH OT
mapameTpoB p U g. Hapucyiite Ha TIOCKOCTH mapaMeTpoB (p, g) 00JacTH, COOTBETCTBYIOIIHIE
ciy4aro 4, 3, 2 ¥ T.1. KOpHEl.
AmHanoruusas 3aja4a Ui KyOM4ecKoro MHorodiaena x° + px + g = 0.

4, 2 _
Wccnenyiite KonMuecTBO KOpHeil ypaBhemmss X +ax +bx+c=0  p sapucumocru ot
napameTpoB a, b u c¢. 300pasure COOTBETCTBYIOIINE O0JACTH B MMPOCTPAHCTBE MapaMeTpPOB

(a,b,c)

Kuacc: >=8 (kBaapaTHble ypaBHeHHs, Teopema be3y)
Paznes: anredpa
16. Kak yBueTb CHMMeETPHIO MHOTO4J1eHA?

VYpasaenne x(x+1)(x+2)(x+3)=1 nerxko pemaercs ¢ MOMOIIbI 3aMEHbI Heus3BecTHOW. [lns »Toro
JIOCTaTOYHO MIEPEMHOXKHUTh KpaitHue CKOOKH, MIEPEMHOXXHTh cpenHue CKOOKH:

2 2 _ b}
(X +3X)(X +3x+2 )_1 W cienars 3ameny [—X +3Xx OnHako, eciu cpasy pacKphITh
BCE CKOOKH, TO HEMOHATHO, KaK PellaTh MOJy4eHHOE YpaBHEHHE (KaK YBHIETh HYKHYIO 3aMEHY):

X +6xX°+11 x*+6x—1=0

TpeGyercs uccienoBarb, Kakas 0COOCHHOCTh JIEBOM YacTH YpaBHEHHUsS MO3BOJISET clielaTh HYKHYIO
3aMeHy, KaKOW KJIacC YPaBHEHHMH MOXXHO peIIaTh MOJOOHBIM CIOCOOOM, KakK ONPEeAeNsTh IS
MHOTOYJICHa CTaHAAPTHOTO BHJA, MOXHO JM HalWTH €ro KOPHH COOTBETCTBYIOUICH KBaJApaTHUYHOMN
3aMEHOM.

Knacc: >=8 (kBaapaTHble ypaBHEeHUs1, 3aMeHAa NMepeMeHHO0i)
Pa3nen: anredpa
17. UccnenoBanue rpapMKoB JTUHEHHBIX QYHKIUH HA IVIOCKOCTH apamMeTpos (k ; b)

Paccmotpum koopauHaTHYIO M10cKocTh (k;b). Kaxnas npsimast Buna y=kx+b uzoOpakaercs Ha 3TOH
IJIOCKOCTH B BUJE TOYKH. Ha xoopaunaTHol miockoctu (k;b) mpoBeAeHO TPU MPsIMbIE, MPOXOISIINE
yepe3 oaHy TouKy. Kaknmas Takas mpsmasi n300paxaeT HEKOTOPOE CEMEMCTBO MPSMBIX Ha TUIOCKOCTH
(x;y). Kak sTm cemelicTBa TpPSIMBIX CBSI3aHBI MEXIYy C000W? AHAJOTHYHBIA BOMPOC I Tpex
NapauIeIbHBIA MPSMBIX.

Kuaace: >=7 (inHeiiHast QyHKIMSA)
Pa3nen: anredpa
18. InopantoBo ypaBHenune A.A. MapkoBa
PelTh ypaBHEHHE B LIENBIX YUCTAX: X +y*+7°=3Xyz.
Knacc: >=8 (kBagpaTHble ypaBHeHUs, Teopema Buera)
Pasnen: anredopa, apupmeruxa

19. llepuoanyeckasi MOCJe10BATEILHOCTH



4p =70,y 6=0,0,=1

[TocnegoBarenbHOCTh N+ ) SABISIETCS MEPHUOJUYECKON (IIPOBEPHTE).

a,,=ka +la

[Ipn kakux yucmax k m [ mocienoBaTeIbHOCTH n MOJTy4aeTCsl MEePUOAMIECKOMN?

Kaxoit nniuHb1 MOkeT ObITH IEproa?
Kaace: >=9
Pa3znesn: anredpa

KonTpoabnas padora Ne 1

Bapuant Ne 1.

1. Ha nocke HapucoBaH MHOrOyroibHUK. OTMETHIIM CEPEAMHBI €70 CTOPOH, a CaM
MHOTOYTOJIbHUK CTEPHN. Kak BOCCTaHOBUTH MHOT'OYTOJIBHUK 110 CEpEIUHAM CTOPOH?
CKoJIBKO penieHuil umMeeT 3aaayda?

2. Ha ckonbko vactelt MOXKHO pa3OHUTh IUIOCKOCTh N MPSAMBIMHU? YKakuTe HauOoJbllIee U
HauMeHbllee yncio yacte. Kak Hano pe3ats?

Bapuant Ne 2.

1. Ha30BéM MHOTOYTOJIILHUK pPABHOV20IbHbIM, €CIIM Yy HEro BCEe yIJbl paBHBL. Hampumep,
PaBHOYTOJIBHBIN YETHIPEXYTOJILHUK — 3TO MPSIMOYTOJIBHUK. Y HETr0 PaBHBI MMPOTHBOIOJIOXKHBIE
CTOPOHBI, JUArOHAJIM PAaBHBI W JEIATCS TOYKOW TEPEeCceUYeHHs IomojiaM M T.J. A Kakue
CBOWCTBA €CTh Y PaBHOYTOJIBHOTO U/eCmuyTONbHIKA?

2. Ha xneruaroit Oymare oOBeAEH MPsAMOYTONBHUK pazmepoM 3*4 xieTku. CKOJBKO Ha ITOU
KapTUHKE KBaApaToB? A CKOJIBKO MPSAMOYroidbHUKOB? Te jke BOMpPOCHI ISl MPSIMOYTOJIbHUKA
pasMmepaMu n*m.

KonTtpoJubHnasi padora Ne 2
Bapuant Ne 1.

1. meeTcst HECKONTBKO HACTOSIIIIUX MOHET — BCE OJHOTO Beca, U ojHa (anplnBas — oHa jerde. Kakoe
HAaUMEHbIIIEe YHCIIO B3BEIIMBAHWN HA YalllEeYHBIX Becax MOHAMOOUTCS, YTOOBI OMpEACTUTh
danpmuByo MoHeTy? Kak Hamo B3BemmBarh? CHauvana pemute 3amaqy it 3, 9, 27 monet. Ta xe
3aJayda, €CJIN (I)EUIBH_II/IBB_H MOHETA OTIMYACTCA IO BECY OT HACTOANUX, HO HCU3BCCTHO, B KAKYIO
CTOpPOHY.

2. B urpe Hum wurpatot nBoe. EcTh HECKONIBKO KydeK ¢ KaMHSIMHU. 3a OAMH XOJ MOXKHO B3ATh JIt000€
KOJIMYECTBO KaMHEH, HO TOJIBKO U3 OJHOW KydKH. BBIMIpBIBAET TOT UIPOK, KOTOPBIA BO3BMET KAMHHU
nocieHuM. TpebyeTcs pa3paboTaTh CTpaTeruio urpsl B Hum.

Bapmuanr 2.

1. Myapensl monanu B IUIGH K JirogoedaMm. Y JIIOJIOEAOB €CTh TakoW oObrvail. IToitmMaHHBIX
IJICHHUKOB BBICTPAUBAIOT B KOJIOHHY M HAQ/ICBAIOT UM Ha TOJIOBBI KOJITAKH — KOMY O€JIBIH, KOMY



1.

4yepHbIi — Hayraj. Kaxaplil IUIEeHHUK BUJUT, KAKOTO L[BETA KOJIIIAKU y BCEX, KTO CTOUT IEpes
HUM, HO HE€ 3HAeT, KaKOW KOJMAaK y HEro caMoro M y BCE€X, KTO CTOMT 3a HuM. Kaxnawli
IUICHHUK, HaYMHasl C MOCJIEHEr0, JOJKEH CKa3aTh, KAKOTO IBETAa y HEro Kojmak (OCTalbHbIE
CIIBIIIAT €ro OTBET). TeX, KTO OTBETWJ MpPaBHIbHO, — OTHYCKarOT. OCTalbHBIX — ChEIAroT.
Mynpensl 3HaIOT Tpo oOblUail U MOTYT Mexay co0oil moroBoputbesa. Kak Myapenam cnactu
noOoubie yenoek? Kakoe HanOomblliee YMCIO YEIOBEK MOXHO CIACTH B CaMOM XYJIIEM
ciay4dae?

beckoneunast B 00e CTOpOHBI MOJIOCA KIIETYATO OyMaru COCTOMT U3 YEPHBIX U OENbIX KIETOK.

Kaxyro cekyHy KIeTka, IMEIOIasi 4eTHOE YHCIIO YEPHBIX COCe/eH, CTAHOBUTCS Oelon, a
MMEIOIIAasi HEYETHOE YUCIIO YEPHBIX coceliel — yepHOoW. MI3yunTh 3BOIIOIMIO Y30POB.

Bonpocs! k 3auery

HaquLIe METOJEI B O6y‘-IeHI/II/I MaTCMAaTUKCE: OIILIT, CPABHCHUC, O606H_ICHI/IC, a6CTpaFI/Ip0BaHI/Ie,

KOHKpPETU3alus. AnHanmu3 u cuHTe3 B 06y‘—IeHI/II/I MaTEMAaTHUKeE.

2.

—_— = 0 0 3O\ N KW

_‘
D

13.
14.
15.

16.
17.
18.
19.

20

Buapl ymMo3akimroueHUH: HHAYKIUS, TEAYKIUSI U aHAJIOTUS B 00y4eHUN MaTeMaTHKe.
AKCHOMBI, TEOPEMBI U METOUKA PAaOOTHI C HUMHU.
HccnenoBaTenbckue 3a1a4i B 00yuyeHUH MaTeMaTHke. MeToauka paboThl ¢ 3aa4yaMH.
MeTtob1 pelieHus: ypaBHEHUH 1 HEPABEHCTB C MOIYJISIMHU.
MeTtopl pemieHus 3a1ad, CoAepKaliiux napaMmeTpsl.
MeTobl pelieHns TeOMETPUUYECKUX 3a/1a4 MOBBIIIEHHOM CII0KHOCTH.
MeTobl pelIeHus NCCIEN0BATENbCKUX 3a7ad TEOPUH YUCEIL.
MeTo/1b1 pelieHus: UCCIeI0BaTeNbCKUX 3a7a4 alnreOpsl.
MeTto/1bl pelIeHns OJIMMITNAAHBIX 3a/1a4.
Opranusanus MOMCKOBO-UCCIIEI0BATEIBCKON AEATEIbHOCTH YUYaIINXCs

CpaBHMTENIbHAS XapaKTEPUCTUKA CUCTEM TPAJULMOHHOIO ¥ pa3BUBAIOLIETO 00yUeHHs
XapakrepucTuka npo0IeMHOro 00yUeHHs

OcHOBHBIE 3TaIbl y4eOHOTO UCCIICAOBAHUS

Bubl caMoCTOSATENBHBIX UCCIIEN0BATENBCKUX PAOOT ydaluxcs

OCHOBHI)IC OTaIllbl Haquoro HCCIICIOBAHUS

TexHomoruu mMpoBeaeHMs HCCIEA0BATENbCKOM PabOTHI
Meroauka moadopa uccaeoBaTeIbCKUX 3a1a4 B S-7KJI.
MeTtoauka monbopa uccnea0BaTeNbCKUX 3a/1a4 B 8-9KII.

. Meroauka mondopa ucciueaoBaTeNbekux 3a1ad B 10-1 1k

KOHmpOJlb 0C60€HUA Komnememmﬁ

Ne Bun koHTpOIIA KoHntponmpyemsie pazaensl Komnerennum,
m\n KOMIIOHEHTBI KOTOPBIX

KOHTPOJIUPYIOTCSA

1 AynuropHas Tema 1- Tema 10 YK-6, [1K-2




KOHTp.paboTta(mpon
€pKa 1 OIICHKA)

2 Teopernueckuii Tema 4 YK-6, [1K-2

TECT

3 CaMOCTOSTEIIEHOC Tema 1- Tema 10 VK-6, [IK-2

pereHne
HPaKTUYECKUX

3alaHUN
(aynuropHast)

5 3auéT B Tema 1- Tema 10 VK-6, I1K-2

6 cemectpe

7. Y4ueOHO-MeTOAMYECKOE M  MaTepHAJbLHO-TeXHHMYECKoe o0ecrevyeHHe IUCHUILITHHBI
(Mony.is1) Mccae0BaTebCKHeE 32Ja41 B IIKOJIBHOI MaTeMaTHKe
[lepeueHb OCHOBHOW M JTOMOJIHUTEIBHOW y4eOHOM JUTEpaTypbl, HEOOXOIWMOM i OCBOEHUS

JUCHUITIIMHBI (MOI[yJ'IH) HCCICIOBATCIIBCKUC 3aJa4H B IIKOJBHON MaTeMaTHKE.

K ocHoBHOl (00s13aTenbHOM) JUTEpaType OTHOCATCS Y4eOHUKH, ydeOHbIe MOocoOus, y4eOHO-
METOAMYeCKasi JIMTepaTypa W MOHOTpauu, H3yUYEeHHE KOTOPBIX SBIICTCS OO0S3aTEIBbHBIM IS
OBJIQJICHHS 3HAHUSIMHU B MOJTHOM O0BEME MO JAUCIHIUIMHE B COOTBETCTBUM C JaHHOU mporpammoi. K
OCHOBHOI1, MpexkJe BCero, OTHOCUTCS JUTeparypa, umeromas rpu¢ MunuctepcTtBa o0pa3zoBaHUS U
Hayku Poccuiickoit @enepanuu uiau  Y4eOHO-METOIUYECKOTO OOBEIUHEHMS, PEKOMEHIYIOLINX
U3JIaHUE K MCIOJB30BaHUIO B y4eOHOM mpolecce. B crrcke OCHOBHOM JTUTEpaTyphl YKa3bIBaeTCs HE
0ojee MATH WCTOYHHUKOB, MMEIOIIMUXCSA B JOCTATOYHOM KojudecTBe B (GoHAe Oubmuorexku. Ecmum
JIOCTYIHA SJIEKTPOHHAsl Bepcus y4eOHMKOB, y4eOHBIX MOCOOMH M T.A., CIeAyeT yKa3aTh IJs HHX
pEeXUM JOCTyIIA.

K nomonHuTenbHOW OTHOCHUTCS JUTEpaTypa, peKoMeHAyeMas OakanaBpaM, MarucTpam JUis
CaMOCTOSITEIFHOTO M3YYEHHUS TPU BBHITIOJIHEHUH KYpCOBOTO TpoeKTa (paboThl), y4eOHOW HaydHO-
UCCIIEIOBATENLCKOM paboThl, MpU HamucaHUM pedepaToB, s MOATOTOBKM K CEMHHapawm,
MPAKTUYECKUM 3aHSATHSAM, J1a0OpaTOpHBIM paboTaM M JPYTrUM Yy4UeOHBIM 3aHATHSIM, a TaKxkKe s
yrayOJaeHus U pacliipeHus 3HAaHUM 10 TaHHOW TUCIUILTHUHE.

Bce WCTOYHMKM B OCHOBHOM UM JONOJHUTENBHOW JIUTEpaType JAalOTCd C  IOJHBIMU
OoubnuorpadyecKuMu ONUCAHUSMU B COOTBETCTBUU C POCCHUMCKHM WM 3allaJHbIM CTaHIapTaMH
o OopMIICHUSI.

Jnst maructpatypbl 00s13aTEIbHO HATMYKUE JIMTEPATYPhl HA aHTJIMHCKOM SI3bIKE.

7.1. Y4yeOHas1 quTeparypa:
Jluteparypa



B.U. Apronbn «3amaun mis gereid ot 5 go 15 mer». M., MITHMO, 2004. «A enyboxo
V0edrcOéH, umo sma Kyibmypa <mbluileHus™> 0ojlee 8ce20 GOCNUMbIBAEMC S PAHHUM
CAMOCMOSIMENbHLIM — PA3MbIULIEHUeM O NPOCMbIX, HO He Je2KUX B60npocax, 6pooe
npugedeHHvlx Hudxcey. HecMOTps Ha «IeTCKOe» Ha3BaHHe, Opollopa BechMa
coJiepKaTelibHa U MaTeMaTH4eCKu, U MeTonuyecku. B wactHoctu, 3amaun NN 33, 35, 41,
45, 46, 47-49, 55 narot XOpouIre TeMbl ISl HCCIIETOBAHUS .

H.b. Bacunbes, B.JI. I'yreamaxep, XK.M. Pa66ot, A.JI. TooM. «3aouHble MaTeMaTHIECKUE
onmumnuazns». M., Hayka, 1986. «3a pasposnennvivu ¢pakmamu mei cmapanucy yguoems
KOHMYPbl ~ BANCHLIX MAMEMAMUYECKUX HOHAMUN U KOHCMPYKYULl, NOKA3amv, UMO
0000WeHUe CPABHUMENbHO HECI0NHCHbIX 3a0ay UHO020d 6ble0OUM HA NepeOHUll Kpau
Mamemamuxuy. B KHUTe MHOTO HHTEPECHBIX U COAEPKATENbHBIX 3a/1a4 U UX 00CYKICHMUS,
0000111eHNS, CBSI3U C IPYTUMH 331a4aMHu.

Bb.P. ®penkun (coct.). Jletnue koudepenuuu TypHupa ropoaos. M30paHHble MaTepHabl.
Beimn. 1. M., MIUTHMO, 2009. «... noopobro paccmompen pso 3a0au, npeoniodHCeHHbIX Ha
Jlemnux xongepenyusx mexcoynapooroeo Typuupa eopooos, 20e o0apéuHnvie WKONbHUKU
U3 PA3HBIX CMPAH NPUOOWAIOMCA K UCCIe008ameNbCKOU pabome 8 001acmu Mamemamuxu.
Ilpugedenvr pewenus 3a0au, ux obobwenus, oceeweHvl cmedcHvle gonpocsl. Temamuka
U30AHUSA CBA3AHA C PA3TIUYHBIMU 0OACMAMU COBPEMEHHOU MAMEMAMUKU. »

CK. Jlaumo «Jlekmuu o mpomsBomsammx (ysknusx». M, MIIHMO, 2004. «¥Ynop &
U3NI0dHCeHUU CcOelan He HA 0Owux meopusx, a Ha spkux npumepax». KHura colepxur
MHOTO KPAaCHBBIX M JIOCTYIHBIX IIKOJBHUKAM 33/1a4 MEPEeYHCIUTEIHHONH KOMOMHATOPHKH
(uucna Karanana, yucna Jluka, nuarpammsel FOnra u 1.11.).

A K. 3Bonkun «Manbimm u Marematukay. M., MITHMO-MUOO, 2006. IlpekpacuHas
KHUTa 00 OIBITE MaTEMaTHUECKOTO KPY>KKa JUIsl TOIIKOIBHUKOB, «YYUm He Mamemamuke, da
00pa3zy HCUZHUY.

. Ilona. Marematnueckoe OTKpeITHE. Penienue 3amad: OCHOBHBIE NOHATHS, U3yYEHUE U
npenonaBanue. M., Hayka, 1976. YPCC, 2009. «Ob6yuenue mamemamuxe OO0IHCHO
npeodycmMampueams O3HAKOMIEHUE Y4auwjuxcs (pazymeemcs, 8 OONYCMUMbIX npeoeidx) co
gcemu cmopoHamu mamemamuyeckou oeamenvHocmu. OcobeHHO 8adiCHO, 4mobbl OHO
OMKPLIBANO 00pO2Y K CAMOCMOAMENbHOU Mmeopueckol pabome...» DopMyTUpyOTCS
olure mMoAXOoJbl K pELIEHUI0 3a7ad, OO0CyXJaercs, Kakue 3aJadyd XOpOIIM s
WCCJICTOBAHMUSI, IPUBOIUTCS MHOYKECTBO IIPHUMEPOB.

M. Tloiia. MaTtemaTnka u npaBaonoao0Hbie paccyxaenus. M., uzn-so Uuoctp. Jlut, 1957.
YPCC, 2009. «bydem yuumucsa 0okasviéamo, HO OyOeM YUUmMbcs Maxice 002a0bl8aAmMbCs.»
Ha Oomnpmom dmciae mTPUMEPOB JEMOHCTPUPYIOTCSI OCHOBHBIE TIPUEMBI JIOTAJKH —
WHAYKIUA U aHanorus. Matematuka B 3amadax. COOpHUK MaTepHUajOB BBIE3IHBIX IIKOJ
KoMaHael MoOCKBBI Ha Bcepoccuiickyro mareMatudeckyro onmmmmuany. / Tlon penakiueit
A.A. 3acnasckoro u ap. M., MITHMO, 2009. «...ocnogy mamemamuueckozo obpazosanus
CUTILHO20 YYEHUKA OOJHCHO COCMAGIAMb peuleHue U 00CyicoeHue 3aday, 6 npoyecce
pabomvl HAO KOMOPHIMU OH 3HAKOMUMCSA C BAICHHIMU MAMEMAMU4ecKumMu uoesmu u
meopusmu». MHoOrue 3agaud COOpPHHKAa MOXHO IIPEBPAaTUTh B XOPOIIHWE TEMbl s
UCCJICTOBAHMSI.

C.A. Tenkun u gap. Jlenunrpaackue Mmaremaruudeckue Kpyxku. Kupos, ACA. 1994.
3ameuaTenbHas KHUTA, coJeprKalias KpoMe Mpouero noadopKy MccleAoBaTeNbCKUX 3a1ad,
«Cymov KOMOPBIX COCMOUmM 6 NOC1e008aMeNbHOM DeUleHUU YEeNno4YKu HempyoOHblX JleMM,
CKIA0bIBAIOWUXCSL 8 OOKA3AMENbCME0 0080AbHO MpYOHOU meopembl» (cc. 221-223). Cwm.
Takxke cc. 236-239, rue onucaH MaTeMaTUYECKUN ayKIIMOH — COPEBHOBAHHE IO 3a/adyaMm,
JIOTTYCKAIOIUM TOCTENEHHOE JOCTHKECHHE LIEITH.

J.3. lInons, A.M. Crubues, H.M. HerpycoBa «Cuctema OTKpPBITBIX 3a/1a4 110 T€OMETPHUH.
7 xnacc. 8 xmacc.» M., Uucteie npyast, 2009 (http://sch-int.ru/intel/index.php/kafmatem).
[IpakTHdyeckn Bech Kypc Te€OMETpUM 7-8 Kilacca W3JI0XKEH B BHJIE OTKPBHITHIX 3aiad,
JOTTYCKAIOIIUX B O0YYEHHUH 3JI€MEHTHI HCCIEI0BaHUS.



7.2. UnTepHeT-pecypcehl

http://www.lib.mexmat.ru - DnekTpoHHass OUOIMOTEKa MEXAHHMKO-MaTeMaTHYecKoro (akyJibTeTa
MOCKOBCKOT0 roCyJapCTBEHHOTO YHHBEPCHUTETA

http://www.mathnet.ru/ - OOmepoccuiickuii marematndeckuii mopran Math-NetRu — 3t0
COBpeMEHHasi WH(OpMALMOHHAS CHCTEMa, TPEIOCTABISAIONIAsl POCCHHCKHIM M  3apyOeKHBIM
MaTeMaTUKaM pa3JIMYHble BO3MOXKHOCTH B IIOMCKEe WH(MOpPMAMKM O MaTeMaTUYECKOH JKH3HH B
Poccun.

http://www.benran.ru/ - bubanoreka no ecrectBeHHbIM HaykaM Poccuiickoit Akagemun Hayk.

7.3. IIporpamMmmHoe odecriedeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajIbHO-TeXHHYECKOe o0ecriedyeHue

B opranmzammu y4yeGHOro mporecca HeOOXOAMMBIMH SIBJISIOTCS CPEACTBA, OOECIeUHBaIOLINe
ayJIMOBU3yallbHOE BOCIpHUATHE ydeOHOro marepuana ( CrIeUUaIN3UPOBAHHOE JIEMOHCTPAI[MIOHHOE
000pyIOBaHUE):

1.Jlocka u men (un 6oJsiee COBpEMEHHBIE AaHAJIOTHH )

2. KOMIOIBIOTEPHBIE U MYJTbTUMEIUHHBIC TEXHOJIOTUI

3.MUKpPO(OH M COOTBETCTBYIOIIUE YCTAHOBKH (isi pabOThl B OOJBIIUX ayJAUTOPUSX C

MHOTOYHUCIIEHHBIMU TPYTIIAMHU CTYICHTOB)

Pabouas nporpamMa nucuuiinael McciegqoBaTebecKue 3a/1a44 B HIKOJIBHOM Kypce MaTeMaTHKH
cocTapnieHa B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC BO no nanpasnenuto noarorosku 01.03.01
MatemaTuka (ypoBEeHb BHICIIET0 00pa3oBaHus OaKalaBpUaT ), YTBEP)KICHHOTO [Ipukazom
MunuctepctBa oopaszoBanus v Hayku PO ot 10 sHBaps 2018 r. N 8 "O6 yTBepkaeHnu QenepansHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIbHOIO CTaH/IapTa BBICIIETO 00pa30BaHus - GaKaiaBpUaT 110 HAMPABICHHIO


http://www.benran.ru/
http://www.mathnet.ru/
http://www.lib.mexmat.ru/

moarotoBku 01.03.01 Matematuka" (¢ n3sMeHeHUIMH 1 qonoaHeHUsIMH) (Penakmnms ¢ m3menernsmu N 1456 ot
26.11.2020, C n3mMeHeHUsIMH U AOTIOTHEHUIMHA OT: 26 HoaA0psa 2020 ., 8 depansa 2021 r.), € y4eTOM
npodeccuonansHoro crapaapta 01 OOpa3zoBaHWE M HAyKa, yTBEPKIACHHOTO NpHKa3oM MwuHHCTEpCTBa
TpyZJa U counanbHoil 3amuThl Poccuiickoit denepanyu ot «5» arycra 2021 r. Ne 30550

IIporpammy cocraBuiI:

Cr. nmpenonaBatenb kadeapsl «MaTemaTHueckuid aHainu3» Aymea ML.A.

[Iporpamma onobpeHa Ha 3acenaHuu kadpeapsl «MaTemMaTnyecKkuil aHaIu3»

[TpoTokon NelO ot «20» urons 2023r

HporpaMMa 0no6peHa y‘le6HO-MeTOI[I/I‘-IeCKI/IM coBeToM PU3HUKO-MAaTEMAaTHIECKOTO (I)aKyJIBTCTa

npotokos Ne 10 ot «23» wurons 2023 r.

HporpaMMa pPacCMOTpPCHA Ha 3aCCAaHUN y‘le6HO-MeTOI[I/I‘IeCKOFO COBCTAa YHUBCPCUTCTA

npoTokos Ne 10 ot «28» wuronsa 2023 r.



CBelennsi 00 YTBep:KI€HHM TPOrpaMMbl HAa OYepeqHOH Y4YeOHBLIH T0l M perucTpanuu
M3MEHEeHUI

YyeOHbIil Pemenue Buecennrle n3MeHeHUS Iloanucs 3aB.

To1I kadenps kadenpoii
(Ne mporoxkona, nmata)







	Перечень профессиональных стандартов, обобщенных трудовых функций и трудовых функций, соответствующих профессиональной деятельности выпускников
	8. Поиск чисел с заданным количеством делителей

