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1. Ileau ocBOEHHUS U CIUIIINHBI

-I'ﬂy60KO€ n3yvyeHune CtygeHTamMmm OCHOB LWWKOJ/IbHOIO KypCa MaTeéMaTUKK;

-3HAaKOMCTBO C 3a4a4aMUn NO MaTeEMATUKE ONA o6u.|,eo6pasoeaTeanb|x LWKO/1 U WKOA U Knhaccos

C yl'l'ly6ﬂeHHbIM N3y4eHNemM MaTeMaTUKH,

-BbIpaboTKa y byayLLMX yuuTenelt yMeHUn 1 HaBbIKOB peLleHnsa UCCNe0BaTeNbCKUX 3a4a4 U

3a4a4y nosbilweH HOM CNOXKHOCTH,

-BOCnnUTaHMeE yMeHMﬁ nposeaeHMNA pas3inNYHbIX d)OpM BHEKNACCHbIX 3aHATUN.

YyebHbIi KYpPC BK/Z1IKOYaAET TEOPETUHECKOE obocHoBaHUe Hay4HbIX OCHOB Hanbonee

YHUBEPCa/ZibHbIX NOAXO40B K peWeEHNIO 3a4a4 NOBbILEHHOWM TPYAHOCTU C YHETOM LLUKOJIbHOIO

KypCa MmaTeMaTUKHN, NPaKTU4YeCKoe NCNOJZIb30BaHNE NOSTyYEeHHbIX 3HaHUM ANnAa peweHunaA

YKa3aHHbIX 3a4a4. MNpu nsyvyeHnun gaHHoM ANCUMNANHBI NPOBOASATCA NPaKTUUYECKME 3aHATHUA,

HanpaB/ieHHble Ha NOoBbilleHWe YPOBHA MaTeMaTHU4ecKom noAroToBKu CTyaeHTOB.

Ilepedyenb nmpogeccHOHANBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHMHA M TPYAOBBIX

(yHkuuii, cOoTBeTCTBYHOIUX NPOGecCHOHAIBHOMN JesiTeIbHOCTH BbIIIYCKHUKOB

Kox n O06006111eHHbIE TPY10BbIE (PYHKIIMH TpynoBbie pyHKIIMH
HaNMCHOBAaHNC Kon HaUMEHOBAaHUE YpoBeHb HAaUMEHOBAHUE [KOL YpOBeHb
npodecCHOHAIBHOT KBaJguuKamm (moypOBEHB)
0 u KBaTH(PUKALIH
cTaHjapra "
01.001 A Ilegarornueckas 6 Oomteneqaror | A/01. 6
ndecKast 6
«ITenaror NEeATeTbHOCTH IO byHKIHS.
(memaroruyeckas OO0yueHnue
NesITeIbHOCTh B MPOEKTUPOBAHUIO U
chepe peanu3anuu
JONIKOJBLHOTO, 00pazoBaTeNbHOTO
mpoiiecca B
00pa3zoBaTeNbHBIX
OpraHu3aIusIx
HauansHoro JIOIIIKOJILHOTO, 6 Bocnurarensn | A/02. 6
o011€ero, HAYaJbHOT'O as 6
OCHOBHOTO ob1ero, JeATeTbHOCTh
obmiero, OCHOBHOT'0O O0IIETO,
CpeIHero CpeaHero odmiero 6 PasBusaromas | A/03. 6
o0rero 00pazoBanus JEeATENbHOCTh | 6
oOpazoBaHms) B | [lenaroruueckas 5-6 [Tenarornueck | B/01. 5]
ast 5
(BocTiUTaTENb, NEeSATETbHOCTH 110 JeATeTbHOCTh
o
YUHUTEIb )» MPOCKTUPOBAHUIO U peanu3anuu
peanu3anuu porpamm
OCHOBHBIX JIOIIKOJIBHOTO
obmeo0OpazoBaresnb 0o0pa3oBaHUs

HBIX IIPOrpaMM




5-6 [Menaroruueck | B/02. 6
as 6
NEeATENBHOCTD
o
peanu3anuu
porpamm
HA4YaJIbHOI'0
0011Iero

obpaszoBaHus

Mecto nucunmimmnsl B ctpykrype OIIOII 6akanaBpuara

Hucuummna b1.B.28 «VccnenoBarenbckue 3aJauu B ITKOJIHOM Kypce MaTeMaTUKI

OTHOCUTCS K 650Ky 1 J{ucurmHel (MOAYH).

2. Pe3yabTaThl OCBOeHUs AucUMIUIMHBI (MoayJisi) HMcciienoBateibckue 3a/J1a4M B

IIKO0JbHOM MATEMATHKE

[Tpouecc u3yyeHHUs MUCHUILUIMHBI HampaBiieH Ha (OPMHUPOBAHHE AIIEMEHTOB CIEAYIOIINUX
komnereHimii B cootBercTBrH ¢ PI'OC BO 1o 1aHHOMY HanpaBJICHHIO:

Kon komneren- HaumenoBanue WHanKaTop H1OCTUXKEHUS KOMIIETEHIIUU
1805051 KOMIIETEHIIUU (3aKpeIUICHHBIN 32 TUCITUILINHOI)
Crnocoben
VYK-6.1. Mcnonb3yer HHCTPYMEHTBI U METO/IbI
YIPAaBIISATH CBOUM
yIpaBJICHUS BPEMEHEM PU BBITOJTHEHUH
BpPEMEHEM,
KOHKPETHBIX 3a/1a4, IPOEKTOB, MPU
BBICTPaMBAaTh U .
JOCTUKEHHUH MTOCTABJIEHHBIX LIEJIEH;
peann30BbIBATH
YK-6.2. Onpeznenser NpuOpUTETHI
TPaeKTOPHIO <
COOCTBEHHOM JEsITeNTbHOCTH, TMYHOCTHOTO
CaMOpa3BUTHUS
pa3BUTHS U IPOPECCHOHATBHOTO POCTa;
Ha OCHOBE
VYK-6.3. OnenuBaet TpeOOBaHUS pbIHKA TPyAa
YK-6 IIPUHLIMIIOB
U TIpeAIoKEeHUsE 00pa30BaTeNbHBIX YCIYT IS
oOpazoBaHUs
BBICTPAaBaHUs TPAEKTOPHUH COOCTBEHHOTO
B T€YECHHUE
. npoeccroHaIbHOTO POCTa;
BCEH JKU3HU
YK - 6.4. Crpout npodeccuoHaTbHYIO
Kapbeepy
U OTIpe/ieNIsieT CTpaTeruio nNpodeccrnoHalbHOTO
pa3BUTHSL.
CrniocoGeH noHuMaTh OIIK-9.1. IloHnMaer n MpUMEHSET OCHOBHBIE
NIPUHIAIIBL PAOOTHI MPUHIUIIBI paOOTHI COBPEMEHHBIX
COBPEMCHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA.
MH(POPMALMOHHBIX
OIIK-9 TEXHOJIOrMH U OIIK-9.2. Ucnonb3yet nHPOPMAIIMOHHBIE
HCIOMB30BATD HX A TEXHOJIOTUH I PELIeHUs 3a1a4
pelieHus 3a1a4 .
. poeCCUOHATIBHOMN J1eATEIbHOCTH
npodeccnoHanbHOM
JesITeNbHOCTH
IIK. -3.1. Pa3pabarsiBaeT 1 peaqn3yer 4acThb
Crnoco0eH IpUMEHSTh y4eOHOI TUCLMITIIMHBI CPEICTBAMU
COBPEMEHHBIE 3JIEKTPOHHOTO 00Pa30BaTEIHLHOIO pecypca
HHGOPMAIIHOHHO - [IK. -3.2. [IpuMeHsieT 3JEeKTPOHHbBIE
I1K-3 KOMMYHHUKAIHOHHBIE CpeACTBa COMPOBOKACHUS 00pa30BaTEIBLHOTO
TEXHOJIOTUH B yUeOHOM nporuecca
nporecce [IK. -3.3. Ucnons3yeT coBpeMEeHHbIE
MH(pOPMAaLMOHHbIE TEXHOJOTUH B OLICHUBAaHUU
pE3yNBTaTOB O0yUEHUS




I1K-7

CrnocoOeH y4acTBOBaTh B
MPOSKTUPOBAHUU
PEAMETHOM CpeIbl
o0Opa3oBaTenbHOI
POrpaMMBl,

IIK -7.1. AHanu3upyeT KOMIIOHEHTBI
00pa30BaTeNbHOM cpeibl U UX AUJAKTUYECKUE
BO3MOYXHOCTH; TIPUHITUTIBI U TIOJXOBI K
OpraHu3aliy MPeIMETHOM cpebl

JUISt OOYYCHHSI MATEMATHKE U
nHpopMaTuke

[IK - 7.2. [IpoexTupyer coaepranue
MIPOrpaMMbl y4eOHOTO MpeaMeTa,
HaIpaBJICHHYIO HAa Pa3BUTHE HHTEPECa K
y4eOHOMY MpEeMETY B paMKaX ypO4HOH U
BHEYPOUYHOH JIATEIbHOCTH

4. CTpyKTypa U colep:KaHue AUCHUILIMHBI (Moay.isi) UccienoBareiibckue 3a1a4u B
IKOJLHOH MaTeMaTHKe

4.1. CTpyKTypa AUCHUILIMHBI (MOXYJIA)

OO01mast TpyJ0eMKOCTh JUCIUTIIMHBI COCTABIISCT 2 3a4STHBIX SIUHUIL, /2 Jaca.

Buj yueoOHoii padoTbi Bcero ITopsinkoBbIA HOMEP ceMecTpa
10

OO01mas TpyA0eMKOCTh AUCIUILUIMHBI BCero (B 3.€.), B TOM 33.e.

qHCIe:

KypcoBoii mpoekt (pabora) HE TIPEAYCMOTPEHO

AyIHUTOpHBIE 3aHATHUS BCETO 50 50

(B akaj. yacax), B TOM YHCIIE:

Jlexumu 30 30

[IpakTHyeckue 3aHATHS, CEMUHAPbI 20 20

JlaboparopHsie paboTHI

CaMocTosTenbHas padoTa BCero (B akaj. yacax), B TOM 58 58

qucie:

KCP

OK3aMeH

OO01mas TpyI0eMKOCTh AUCITUTUIAHBI 108 108

Ne/ Bunp! yueGHOI paboThI, BKIIIOYas DOpMBI TEKYLIET0 KOHTPOJIS
Ne CaMOCTOSATENIbHYIO Pa0OTy CTYJCHTOB U yCIeBaeMOCTH (10 HeJeIIsiM
TPYJIOEMKOCTh (B Hacax) cemecTpa). DOPMBI MPOMEKYT.
HaumenoBanue aTTecT
pa3aeinoB U TeM
AACTUITIIMHBI (MOJIYHSI) AynuropHast pa60Ta CaMocTosTenbHas
pabora
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1 Hayunsie MeTozbl B 00yueHnn 112 1
MaTEMAaTHUKE: OIBIT, CPABHEHUE,
000011eHune, abcTparupoBaHue,
KOHKpeTHu3alus. AHaIu3 U CHHTE3
B 00YUYCHHH MaTEMaTHKE.
2 Buabl yMo3akitoueHuit: 1 2 1
WHAYKIWS, IeTyKIHASI U aHAIOTHS
B 00YUCHHH MaTEeMaTHKE.
3 AKCHOMBI, TCOPEMbI K METOINKA 2 | 4 2




paloThI ¢ HUMHU.

4 HccnenoBatenbCcKue 3aauu B
06yquI/m MaTCMaTUuKeE.
Mertonauka pa6OTLI C 3ajla4yaMH.

5 MeTtonbl pellleHUs] ypaBHEHUN U
HEPABEHCTB C MOAYJISIMHU.

6 MeTtonbl pelieHus 3aaad,
CoJIepKalInX MapaMeTphl.

7 Mertonsl peneHus
TeOMEeTPUYECKUX 3aau
MOBBIIIEHHOH CI0XKHOCTH.

8 Mertoas! pemeHus
HCCIIEA0BATENbCKHUX 331a4 TEOPUU
YHCeL.

9 Mertobl pelieHus
HCCJIEIOBATEIbCKUX 3a1a4
anreOpsl.

10 Meroas! perieHus: 0OJIMMINa HbIX

3aaa4y.

OO0mas TpyI0eMKOCTh, B yacax

10

108

30

20

58

HpOMe)KyTO‘IHaH aTTeCTalnusAa

dopma

3auer

3aueT ¢ OLEHKOH

JK3aMeH

4.2. Conep:xaHue TMCUMILINHBI (MOTYJIs1)
1. Hayunsie MeTopI B 00yu€HUM MaTeMaTHUKE: OTBIT, CPaBHEHUE, 000011IeHEe, a0CTparupoBaHue,
KOHKpETH3aIs. AHAJIU3 U CHHTE3 B 00yUeHUH MaTeMaTHKe.
2. Bunbl yMmo3akmtoueHHIA: MHIYKIHS, JeAYKIUS U aHAJIOTHUS B 00yYeHUH MaTeMaTHKeE.
3. AKCHOMBI, TEOPEMBI U METOJMKA PAOOTHI C HUMHU.
4, UccnenoBarenbckue 3a1auu B 00y4eHUU MaTeMaTruke. Metoauka paboThl C 3a7a4amMH.
5. MeTosI pelieHns ypaBHEHUH 1 HEPABEHCTB C MOTYJISIMHU.
6. MeTosl perieHus 3aaa4, CoIepsKaiiux napaMeTphl.
7. MeTo/IbI pelIeHrsT TeOMETPUYSCKUX 3a/1a4 TIOBBIIIICHHOHN CIIOKHOCTH.
8. MeTo/IbI peIIeH s UCCIIeIOBATEIILCKHUX 33724 TCOPHH YHUCEIL.
9. MeTo/bI peleHus: UCCIIeOBATENFCKUX 3aa4 alreOphl.
10. MeTo/IbI pelIeHrsT OJIMMITHAIHBIX 3a/1a4.

Tembl 1adopaTopHbIX padoT (JIabopaTopHBI NPAKTHKYM)
He npexycmotpenst yue6ubiM mranom OOIT

IIpumepHas TeMaTHKAa KypCcOBBIX padoT

He mpexycmotpens! yuebnpiM mmanom OOIT




5.00pa3oBaTe/ibHbIEe TEXHOJIOTUH

AKTHBHbBIE U HHTEPAKTUBHBIE (DOPMBI: JIEKINH, TPAKTUUYECKHUE 3aHATHS, KOHTPOJIbHBIE Pa0OTHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ 9K3aMEHbI. B TeueHne ceMecTpoB CTYAEHTHI PEIIatoT 3a/1a4u, YKa3aHHbIC
IpernoaaBaTesieM.

6. YueOHO-MeTOIUYECKOe ODecriedeHHe CaMOCTOATEIbHOH padoThl cTYAeHTOB. OUeHOYHbIe
cpeaAcTBa Ui TEKYylIero KOHTPOJIA YCIHEeBAeMOCTH, NMPOMEKYTOYHOH aTTeCTAIlMM IO HMTOram
OCBOECHMS M CIHUILIMHBI.

6.1. Ilnan camocTOATE/ILHOI PAdOTHI CTY/IEHTOB

Ne i/m HaumenoBanue pasgesa (Tembl) | Bua camocrositesqibHO#M Tpynoemkocts (B
padoThI aKaJeMH4YecKHX
yacax)
1 Hayunblie MeTosibl B 00yueHUn AynurtopHasi padora 1

MaTEeMaTHKE: OIBIT, CPAaBHCHHUE,
000011eHIEe, abCcTparupoBaHue,
KOHKpETU3alus. AHAJIN3 U CHHTE3
B 00yYCHHH MaTeMaTHKE.

2 Buasl ymo3akitoueHuid: AyautopHasi padora 1
WHIYKIWS, TETYKINS U aHATOTHS
B 00yY€HUH MaTEeMaTHUKe.

3 AKCHOMBI, TEOPEMBI U METO/IMKA | AyAUTOpPHasi padoTa 2
paboOTHI C HUMH.

4 HccnenoBaTenbckue 3a1a4u B Teopernueckuii Tect 2
0o0y4eHUU MaTEeMaTHKeE.
MeTtoauka paboTsl € 3a1a4amMH.

5 Meroasl pelieHns ypaBHEHHUN U AynurtopHasi padora 2
HEPABEHCTB C MOJYJISIMH.

6 Metoael pemienns 3anad, AynurTopHasi padora 2
COJIep KALNX TTapaMeTphl.

7 MeTtoae! pemeHus AynurTopHasi padora 2
TreOMETPHUECKUX 3aa4
ITOBBIIIEHHOW CII0KHOCTH.

8 MeTtop! perieHus AynurTopHasi padora 2
HCCIIEI0BATENbCKUX 3aj1au
TEOPHUH YHCEI.

9 MeTtopl pemeHus AynutopHasi padora 2
HCCIIeI0BATEIbCKUX 3aa4
anreopsl.

10 Metonasl pemienus onumnuagnbix | KonrpoabHas padora 2

3aaad.




OneHo4yHbIe CpeACTBAa I TEKYLIero KOHTPOJISA YCIeBaeMOCTH M IPOMEKYTOYHOM
aTTecTallu

KpnTeplm OIICHKH I[pOMe)KyTO‘lH()ﬁ arrecranmm B (]JopMe 3adgera

Onenka | XapakTepuCTHKa TpeOOBaHUH K pe3ylbTaTaM aTTecTaluu B popme 3adera

«3auTeHo» TeopeTrueckoe cojiepKaHue Kypca OCBOCHO MOJHOCTBIO 0e3 MPoOeIoB WITH B
1[EJIOM, WJIA OOJIbIIIeH YacThi0, HEOOXOIUMBIC TPAKTUYECKHE HABBIKU PAOOTEHI C
OCBOEHHBIM MaTepHaIoM C(HOPMHUPOBAHBI WIIH B OCHOBHOM C(OPMHUPOBAHBI,
BCE WJIHM OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboueill mporpaMMon y4eOHbIX
3aJlaHU# BBIMOJTHEHBI, OT/ICIbHBIC U3 BBHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OIIIMOKHU.

«He 3aureno» | Teopernyeckoe copepikaHue Kypca OCBOSHO YaCTHYHO, HEOOXOIUMbIE HABBIKU
paboTsl HE chOopMUPOBAHBI UK CHOPMUPOBAHBI OTACTHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMMoii 3a1aHuil He
BBITIOJTHEHO JTHO0 BBIMOJIHEHO ¢ TPyObIMH OIIMOKaMH, KaYeCTBO UX
BBITIOJTHEHUS OLEHEHO YHCIIOM OallioB, OJIM3KUM K MUHUMYMY.

Kpurepun oneHkn npoMe:KyTO4HOI aTTecTanuu B popMe 3K3aMeHa

Omnenka XapakTepucTuka TpeOoBaHMIA K pe3ysbTaTaM aTTecTaluu B (hopme
9K3aMeHa
«OTIHYHOY Teoperndeckoe conepkaHWe Kypca OCBOCHO IIOJIHOCTBIO — 0O€3

MpoOeNoB, CUCTEMHO U TIyOOKO, HEOOXOIWMBbIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPEITyCMOTPEHHbBIE
paboueii yueOHOM MporpaMMoil yueOHbIe 3a/1aHUs BBIOJHEHBI O€3yNpevHo,
KauecTBO MX BBIMIOJIHEHUS OICHEHO YHUCIOM 0aljioB, OJH3KUM K
MaKCUMyMY.

«Xopouo» Teopernueckoe coiepkaHue Kypca OCBOEHO B IIefloM 0e3 mpoOernos,
HE0OXOUMBbIE MTPAKTUYECKUE HABBIKU pabOThl C OCBOEHHBIM MaTepHUajiOM B
OCHOBHOM  C(OPMHUPOBAHBI, MpelyCMOTpeHHbIe pabouell  yueOHOIt
MporpaMMoil yueOHbIe 3a/laHusl BHIMOJIHEHBI C OT/IEIbHBIMA HETOYHOCTSIMH,
Ka4yeCTBO BEBIMIOJHEHHUS OOJBIIMHCTBA 3aJaHUN OLIEHEHO 4YHMCIOM OallIoB,
OJU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teopernueckoe cojepkaHue Kypca OCBOCHO OOJBIIEH YacThio, HO
€IIbHOY» npoOensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HEOoOXOJMMEbIe
MPAKTUYECKHE HABBIKM PAOOTBI C OCBOCHHBIM MAaTepHUaioM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUI BBIIOJIHEHBI, OTJENIbHbIE U3 BBINOJIHEHHBIX
3aJJaHU coJiepKaT OLIHMOKH.




«HeynosneTrBop Teopernueckoe  conepkaHHe  Kypca  OCBOCHO YaCTHUYHO,
UTEITLHOY HEOOXOAMMBbIE HaBBIKM pabOThl HE CHOPMUPOBAHBI WU CHOPMHUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil ydueOHOMH
nporpaMMoil y4eOHBIX 3aJlaHuii HE BBINOJIHEHO JHOO BBIIIOJHEHO C
rpyObIMH OIIMOKAMH, KA4ECTBO WX BBITOJHEHHS OIICHEHO YHCIIOM 0aJuIoB,
ONMU3KUM K MUHUMYMY .

6.2. MeToanuyeckue yKa3aHusl M0 OPraHU3aIUU CAMOCTOSITEIbHOI PadoThI CTYIEeHTOB

CamocrosTenbHas paboTa SIBISETCS OJHUM U3 BHJOB YUEOHOW NEATETBHOCTH OO0YYarOIIUXCH,
CIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
MOJX0/1a K PEeUICHUI0 TPpobseM yueOHOro U mpoecCHOHATBLHOTO YPOBHSI.

AynuTopHas caMocTosITeNbHAs paboTa M0 y4eOHOH AUCHUILIMHE OCYIIECTBISETCA Ha yUeOHbIX
3aHSTHUSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 33aJaHUIO.

BaeayauTopHas camocTosiTeNbHasi paboTa BBINOIHAETCS 110 33/1aHUI0 MpernojaBarens 0e3 ero
HENOCPEJICTBEHHOI'O YYacCTHSI.

Bunpl 3amanuii uisi BHEayUTOPHOM CaMOCTOSTENIbHOW paboThl, MX XapakTep, YYUTHIBATbh
cnenuuKy u3ydaeMoi yueOHO# TUCIUIIMHBI, HHANBUIYIbHBIE 0COOCHHOCTH 00Y4a0IIerocs.

KoHTpoab camocTosiTeIbHOM pabOThl U OLIEHKA €€ pe3yJbTaTOB OPraHU3yeTCsl KaK €IMHCTBO
IBYX Gopm:

1.caMOKOHTPOJIb M CaMOOLIEHKa 00y4aroIerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IPEIO01aBaTEsl.

Opranusanusi 4 pyKoBOACTBO ayAUTOPHOI CAMOCTOATEIbHOH PadoThI

AynuropHas caMOCTOsTENlIbHAsi padoTa MO AMCLUUIUIMHE BBINONHAETCA Ha Y4€OHBIX 3aHATHUSIX
II0J] HETTOCPE/ICTBEHHBIM PYKOBO/ICTBOM IIPEIOIaBATENs U 10 €r0 33JaHUIO.

OCHOBHBIMH BHJIaMH ayAUTOPHON pabOTHI CAMOCTOSITEIEHON PAOOTHI SBISIFOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M MPAKTHUYECKMX PAOOT OCYILECTBIsETCS Ha Ja0OpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU € TpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  pal0oThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIpaKTUUYECKON PadOTHI.

Pabora ¢ nutepaTypoif, APyrUMH MCTOYHHUKAMH MH()OPMAIUH, B T.4. SJEKTPOHHBIMH, MOXKET
pean30BbIBAThCA HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMauuu
MOTYT OBITh TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
Nurtepner.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JaHHBIM M KICTOUHUKOM MH(OpPMAIMH, ONIpeaeiseT
BpeMsl Ha IPopabOTKy TOKyMEHTa U (hOpMY OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3aJJaHUI Yallle BCErO MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U IpYruX BHaax 3aHaTui. [IpobieMHas /cutyarionHas 3aj1a4a J0JKHA UMETh YETKYHO
(GOopMyYIMPOBKY, K HEH JOJKHBI OBITH OCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPhIe HEOOXOMMO HAUTH
u obocHoBaTh. KpuTepuu OIEHKM MPaBUWJIBHOCTH pELIEHUS MPOOJIEeMHON/CUTYallMOHHON 3aJa4uu
JIOJKHBI OBITh M3BECTHBI BCEM 00YYaIOLTHMCS.

Opranusanus 1 pyKoBOACTBO BHEAYAUTOPHON padoThI

BueayautopHasi camocTosTenbHas paboTa BHIIOIHSAETCS 1O 3a/laHuI0 MpernojaBaTelnis, HO 0e3
€ro HEMOCPEICTBEHHOI'O Y4aCTHUs.

[Ipu npenpsBIEHUW BHUAOB 33JaHU HA BHEAYJUTOPHYIO CaMOCTOATEIBHYIO pPaboTy
pEKOMEH/yeTCs HCIOJIb30BaTh (P PepeHIIMPOBaHHBIA IMOAX0J K YPOBHIO TMOATOTOBIEHHOCTH
obyuaromierocs. Ilepen BBITOJHEHHEM BHEAYJIUTOPHON CaMOCTOSTENHHOW pabOTHI MperojaBaTelb
IIPOBOAMT KOHCYJIBTALMIO C ONPEJIEICHUEM LIETU 3aJaHusi, €r0 COJEP)KaHUsA, CPOKOB BBIIIOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa pabOThl, OCHOBHBIX TpeOOBaHUI K pe3ylbTaTam padOThl, KpUTEPHUEB
OLIEHKH, (OpM KOHTpOJSL M TepeyHs JuTepaTypsl. B mpolecce KOHCYJNbTAllMM MpPENoaBaTeb
HPEIyIPEXkTaeT O BO3MOXKHBIX TUIIMYHBIX OIIMOKAX, BCTPEYAIOIUXCS IIPU BBIIOJHEHUN 3aaHUS.



Jns  Metogmueckoro obOecneueHHs: W PYKOBOACTBA CaMOCTOSTENBbHOM  paboToil B
00pa3zoBaTeIbHOM YUPEKICHUN pa3padaThIBAIOTCs y4eOHBIE TTOCOOUS, METOIUYECKIE PEKOMEH AN
M0 CaAMOCTOSITETLHOW MOATOTOBKE K Pa3IMYHBIM BHUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOMN
JTUCIUILINHBI, OCOOCHHOCTEH KOHTHMHIEHTa CTYICHTOB, 00beMa U COJECpKaHUS CaMOCTOSATEIbHOU
paboTsl, GOpM KOHTPOJIS U T.II.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISATHCS UHIUBUIyabHO UM TPYIIaMU CTYICHTOB
B 3aBUCHUMOCTH OT IeJIH, 00beMa, KOHKPETHOW TEMaTUKU CaMOCTOSTENIbHOW paldoThl, ypOBHS
CJI0)KHOCTH, YPOBHSI ITOATOTOBJICHHOCTH 00YUYaIOUINXCA.

Bunamu 3aganuii 11 BHEAYJUTOPHOU CaMOCTOSITENILHOM paOOThI MOTYT OBITh:

- JUIsL OBJAJICHUs 3HAHUSAMHU: YTEHMsI TEKCTa; COCTaBJICHHUS IUIaHA TEKCTa; rpaduueckoe
n300pakeHHE CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHHE TEKCTa; BBIUCKM W3 TEKCTa; paboTra co
CIOBapsIMH M CIpPaBOYHMKAM; Yy4yeOHO-UCclie[joBaTelbcKas paboTa; HCIOJIb30BAaHUE ayquo U
BHJICO3AIINCEN, KOMIIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Ap.;

- 17151 3aKpeIJIeHHs] M CUCTeMaTU3alliuy 3HaHMi: paboTa ¢ KOHCIEKTOM JIEKIIMH; IOBTOpHas paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJICHHE IJIaHA, TE3UCOB OTBETA; COCTaBICHHE TaOiul, pedycos,
KPOCCBOPJIOB, TJjoccapusi [UIsl CHUCTeMaTH3aluu Y4eOHOTro Marepuana; HW3y4YeHHE CIIOBapei,
CIIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI; aHAJIUTHYECKas 00pabOTKa TEKCTa; MOJArOTOBKA
COOO0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; TOATOTOBKA

pedepatoB, T0KIIAI0B; cocTaBieHue Ouorpadui, 3aJaHuii B TECTOBOK (opMe U JIp.

- ana GOpMUPOBAaHMS YMEHUW: peUIeHHe 3aJad U YOpaXHEHWHl 1o o0pasily; pelieHue
BApUATUBHBIX 33J1a4 M YIIPAKHEHUHN; COCTABICHUE CXEM; PEIICHUE CUTYAIlMOHHBIX ITPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UIPaM; MIPOCKTUPOBAHUE U MOJICTIMPOBAHUE PA3HBIX BUIOB U
KOMITOHCHTOB MPO(PECCHOHAIBHON JEATEIBHOCTH, TIOJIOTOBKA MPE3CHTAINI, TBOPUCCKUX MPOCKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-?KCIIEPUMEHTaIbHAs paboTa; MIPOEKTUPOBAHUE U
MOJICJIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB MPO(PECCUOHAIBHON EATEILHOCTH H JIP.

Jns  obecrnieueHuss BHEAyIUTOPHOH  CaMOCTOSITENbHOM  pabOThl MO  JUCIUILIMHE
nmpernoaaBaresieM pa3padaThIBacTCS IMEPEUYCHb 3aJaHUNA IS CaAMOCTOSITEIILHOW pPabOThI, KOTOPBIH
HeoO0xouM 75t 9GEKTUBHOTO YIIPABICHUS JaHHBIM BUIOM yU4eOHOU AeSITENbHOCTH 00YyYaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATENLHON pab0TOM, PEryIupyeT ee 00beM
Ha OJJHO yueOHOe 3aHSATHE U OCYIIECTBISET KOHTPOIb BBIMOJIHEHHUS] BCEMU CTYIEHTaMH Tpynmbl. J{is
yao0CcTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh Y4ye€Ta BBIMOJHEHUS MHHHUMYyMa 3alaHui,
HEOOXOUMBI JUIS JOTTYCKa K UTOTOBOM aTTeCTallUU MO TUCITUILINHE.

B mpomecce camocTosiTebHOM pabOTHl CTYAEHT NMPUOOpPETaeT HABBIKM CaMOOpTaHU3AIINH,
CaMOKOHTPOJIS, CAMOYTPaBIEHUSI U CTAHOBHUTCA AKTHBHBIM CaMOCTOSITENBHBIM CyOBEKTOM Y4eOHOM
JeSITEIbHOCTH.

CTyAeHT caMOCTOSITENIbHO OMpeNeNsieT PeKUM CBOCH BHeayJUTOPHOU padOTHI M Mepy Tpyaa,
3aTpauyMBaeMOr0 Ha OBJIAJICHUE 3HAHMSMHU W YMEHHUSMU [0 KaKIOW MUCIMIUIUHE, BBITIOJHSIET
BHEAYIUTOPHYIO pabOTy MO MHAWBUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
OrogKkeTa BpEMEHHU U IPYTUX YCIOBUH.

ExXenHEeBHO CTYJIEHT [OJDKEH YIENSATh BBINOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHONW CaMOCTOSITENILHON pPabOTBHl CTYJEHT HUMEET TPaBo
oOpalatecsi K MPEroaBaTeIo 3a KOHCYJIbTAllMeN C LEIbl0 YTOUHEHUS 3aAaHus, (GOpMBbI KOHTPOIS
BBITIOJIHEHHOTO 33/I1aHMS.

6.3. Marepuanbl AJs1 NPOBEICHUS TEKYLIEro M IPOMEKYTOYHOI0 KOHTPOJS 3HAHUH
CTY/ICHTOB

3agaHus 1/ HCCJIeJ0BATEIbCKUX JOMALIHUX padoT

1. 3ameuaTebHbIC YHCJIA

HazoBeM HarypaibHOE YHCIO «3aMeUYaTeIbHBIM», €CIM OHO CaMO€ MAaJ€HbKOE Cpelud BCEX
HATYpaJIbHBIX YUCEN C TaKou ke cymmon nudp. Hanmpumep, uucno 1 3amedarenbHoe, MOTOMY 4TO OHO
camoe manienbkoe u3 umcen 1, 10, 100, 1000 u tak manee. 1 — 3TO mepBoe 3amevaTesIbHOE YHCIIO.



Haiinute BTOpoe 3ameuarenbHoe yncino. OnUIuTe BCe YKcia, Y KOTOPhIX cymma Iudp Takas xe. To
JKe JJI TpeThero, aecsatoro, 2010-ro 3amedarenbHOrO YuUCIa.

Haiinute camoe 60b110€ BY3HAUHOE 3aMeuaTenbHoe uncio. Kakoit y nero Homep?
Kaacc: >=1, <=6
Paznen: apupmeruxa

2. I[IpsIMOYToJIbHUKH € 32IaHHON MJIOIIA/IbI0

Ha xnerwaroit Oymare HapucyiiTe Bce MPSMOYTOJBHUKH, Y KOTOPBIX IUIOMIAJL paBHa 24 KIETKaM.
(CTOpOHBI TOJIKHBI MIITH 110 TPaHULAM KIIETOK.) CKOJIBKO MOIYyYUTCS TAKUX IPSIMOYTOJIbHUKOB?

Jis  kakux TUIOmIajed ObIBaeT TOJNBKO OJWH MNPSAMOYTOJIBHHUK? JIJiss KakuxX — JBa pa3HBIX
npsimoyrosibHuKa? Tpu pa3HbIx npsiMoyrojibHuKa? Kak 3aBUCUT KOJMYECTBO BAPUAHTOB OT TIJIOIATH?

Haitgute u3 Bcex MNPAMOYrOJIBHUKOB C OJWMHAKOBOM IUIOIIAJBI0 TOT, y KOTOPOrO IEPUMETP
HAaWUMEHBILIH.

Kaace: >=3 (miomaab, nepumerp), <=5 (IpocThie U COCTABHbIE YHCJIA)
Pa3znen: apudpmernka, reomerpus
3. Pa3zjio:keHnue uymnciia

Yucno 15 MoxkHO Tpemsi criocodamu MPEACTaBUTh B BUJIE CyMMBI TOCIIEIOBATEIBHBIX HATYPaIbHBIX
yucen: 15=7+8=4+5+6=1+2+3+4+ 5. A ckoipko Takux cooco0oB g uncia 115? Kak
HANTH KOTUYECTBO CIIOCOOOB /ISl MPOU3BOIBHOTO Yuciia?

Kaacc: >=5 (nenurenn)
Paspnen: apudgmernka
4. CynepkoMnbloTep

CynepKoMIbIOTEP YMEET BBIIOJHATH TOJBKO OJIHY OINEPALMIO- ONEPALMI0 CMEIIMBAHUSA JBYX YHCEIL:
U3 YKces M, N KOMIOBIOTEp MostydaeT yucio (m+n) /2. Eciu m+n — HeueTHoe, TO KOMIBIOTEP 3aBUCAET.
Bce nonydenHble yncna xpaHsaTcs B naMsaTu. [lycTh HaM JaHbl TPU YMCIIA, OJJHO U3 KOTOPBIX HOJb, a
JIBa Jpyrue HaTypaJbHble M HE paBHBI Apyr Jpyry. JlJis Kakux 4yucesl M U N Ha CYNEpKOMIbIOTEpPE
MO3KHO MOJXYYUTh €IUHUILY?

Kaacc: >=6 (HOM)
Pasnen: apudgmernka
S. luaroHajim npsiMoyroJibHUKOB

Ha nucre Oymaru B KjieTouky 0OBEIHM MPSAMOYToJbHUK pazMepoM 199 x 991 kierok. Uepes ckoiabko
y3710B (T.€. BEPIINH KJIETOYEK) MPOXOAUT AuaroHainb? CKOJIBKO KJIETOK NEPECceKaeT AMAroHalb 3TOr0
npsaMoyroibHuka? IlompoOyiiTe aaTh OTBET s HPOU3BOJIBHOIO pa3Mepa NpSIMOYrOJbHHKA —
pasmepom M x N KIeToK.



Ilpumeuanue. JlnaroHasns IepecekacT KIETKY, €CJIM OHA 3aXOJUT «BHYTPb» 3TOM KJIETKH, a HE IIPOCTO
IIPOXOJMT YEPE3 BEPLIUHY.

Kaace: >=6 (HO)
Paspnen: apudgmernka
6. 3agaya o pazmene

Kakue cyMMbI MOKHO YIIJIATUTh MOHETaMH 1o 3 1 5 py6seii? O06001IeHre: KaKue YUcia BhIPaKatOTCsI
KoMmOuHaiuel ax+by, rnea u b— naHHble HaTypajgbHBIC YHCIIA, X M Y — MPOM3BOJIBHBIC IIEJIBIC
HEOTpHUIaTeNIbHbIE YUCIIA.

Kaacc: >=6 (HOM)
Pazgen: apupmeruxa
7. Cxyiganble KBaApaThl
Cxnganble yncia — 3T0 YKcia, KBaJpaT KOTOPbIX OKaHYMBAETCs Ha 3TO ke yucio. Hanpumep:
52=25; 62=36; 252 = 625.
«IIaTBIO NATH — JBAALATH NATHY, KUIECTHIO IIECTh — TPUALATH HIECThY.
HaiinuTe kak MOKHO OOJIbLIE CKJIAJHBIX YHCEN; HAWIUTE CIIOCO0 HAXOXK/IEHUS BCEX TAaKUX YHCEN.
Kuaace: >=7
Pa3nen: apudmernka, aaredpa

8. I[louck ymnceJ ¢ 3aJlaHHBIM KOJINYECTBOM JeJ/InTejaeill
EcTh TONBKO OJHO YHCIIO, UMEIOIEe POBHO OJAWH JICIHTENh, - 3TO €IWHUIA. POBHO JBa JEIUTEINs
UMEIOT BCE MPOCTHIE YHclia. POBHO TpW JenHTeNs WMEIOT, HampuMmep, ducia 4 u 9, SBISIONIHecs
KBaJI[paTaMH TPOCTBIX YWCel. Bce nm 49uciia, WMEIOIIHEe POBHO TPHU JIEIHTENsS, OOJAJAl0T ITUM
cBorictBoM? KakuM MoOKeT OBITH BHJ YHCIIAa, UMEIOIEro poBHO 4 nenutens? S aenurenend? st
JAaHHOTO HaTypanbHOro yrcna N onuimTe Bce HaTypaibHbIE Yncia, nMerolue poBHO N nenuteneit.

Kuace: >=7 (ocHoBHast Teopema apupMeETHKH)
Paznen: apudpmeruxa
9. Paznoxenusi npoodei

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

Hnst yucna 1/7 pa3noxkeHue B IECATUUHYIO APOOh MEPUOIUYHO U COCTOUT U3 mecTu mudp, a st 2/7,
3/7, ..., 6/7 — u3 Tex xe mectu uudp B 1pyrom nopsjake (nmposepbre!). A BoT mist uncia 1/13 u 2/13
Habops! 1udp pasueie. Mccneayiite pa3nokeHUs: STUX Yucen U yucen suaa 1/p, 2/p, ..., (p-1)/p, nas p
=17,19, 41, 47 n npyrum NpocThIM YHUCIaM, U pa30epuTech, KaKue ObIBAIOT IIUKIIBIL.

Kaacc: >=8



Paspnen: apudgmernka
10. Ilepnoanyeckue MocCae10BATETbHOCTH
Haiinure nepuoasl mociaea0BaTeIbHOCTEH:
1) an=n"(mod k),
2) Dbn=on (mod k), rune on — unciia dubonauyu.
Kuaace: >=9 (apudmernku octaTtkoB, 0uHoM HiuroTona)
Paspnen: apudgmernka

11. Knaccupukanus rpa¢ukoB 1po0HO-KBAAPATUYHBIX QyHKIUIA

ax® +bx +c
dx? +ex +f

HC BBIIIC BTOpOﬁ. KaKI/Ie THUIIBI rpaq)I/IKOB MOFYT HOHy‘II/ITBCﬂ (HCCHG,Z[YIZTG KOJINYECCTBO Hyneﬁ,
BCPTHKAJIbHBIX W HAKJIOHHBIX aCUMIITOT U TI[)(7

PaCCMOTpI/IM (1)yHKI_II/IIO Y= , A€ B YUCIHNTCIIC U B 3HAMCHATCJIC — MHOI'OYJICHBI CTCIICHHU

Kuace: >=8 (nqpodHo-KkBagpaTudHbie GyHKIHN)
Paznen: anreopa
12. CumMeTpHUYeCKHE MHOTOUYJIEHbI

CuMMeTpHYeCKre MHOTOWIEHBI — 3TO MHOTOWIEHBI OT JBYX IEPEMEHHBIX, KOTOPHIE OT 3aMEHbI OJHON
TIIEpEMEHHON Ha JPYTyIo He M3MeHsroTcs. Hampumep: X?+y?, X+y-Xy. MHOrounensl U =X +y uV =
XY Ha3bIBAKOTCS AJIEMEHTAPHBIMA CHMMETPUYECKMMHU MHOTOWICHAMH.

Bepno nu, yto m10060M CHMMETPUUYECKUH MHOTOWIEH MOXXHO IpPEJICTaBUTh B BHJI€ MHOTOWIEHA OT
anieMeHTapHbIX U 1 V? Kak 310 cienarb ObicTpo?

O0o0menne. [locraBpTe U pemMTe aHATOTMYHYIO 3a7a4y JJIs1 CHMMETPUYECKOTO MHOTOUWIEHA OT TPEX
NePEMEHHBIX (CKOJIBKO €CTh 3JIEMEHTAPHBIX CHMMETPUYECKUX MHOTOWICHOB OT X, Y, Z7?).

Kuace: >=8 (MaremaTnyeckas unaykuusi, 0uaom Herorona)
Pa3nen: anredpa

13. MHoOro4/1eH ¢ 3aJaHHBIM HYJIEM

[TocTpoiiTe MHOTOWIEH C EABIMH KOd()PUIIMEeHTaMU, MUMEIOMUNA HOJb X=~2+43 . [Toctpoiite

MHOTOYJICH HAUMEHBIIIEH CTeNeH!, 00JIa a0l STUM CBOWCTBOM.

O06o6menue. Ta sxe 3a71aua U1 CyMMBbI K KBaJ[paTHBIX KOPHEH M3 Pa3IHMYHBIX MPOCTHIX YHCEI.
Kunacc: >=8 (kBaapaTHble ypaBHEeHUNA, HPPAUNOHAJIbHOCTH)

Paznea: anredpa

14. UppauuoHaibHbIe KOPHHU



[Ipu kakux mHenbix a,b,C KopHu ypaBHeHHs X* +ax’®+bx+C=0 3anuchBaIOTCA TONBKO Yepe3
KBaJIpaTU4HbIe UpparoHaabHocTh? (JlomycKaeTcsi HECKOJIBKO 3HAKOB KBAJPAaTHOTO KOPHS — OJAWH B
JPYIroM.)

Knacc: >=8 (kBaapaTHble ypaBHEeHUS, 3aMeHA NepeMeHHbIX)
Pa3znen: anredpa

15. KosinvecTBo pemieHuii

1. HUccnepyiiTe KOIMYECTBO KOPHEW YypaBHEHHS x4 + pX2 +0=0 B 3aBucumoctH OT

napameTpoB P u . Hapucyiite Ha 1uiockocTu mapameTpoB (P, () 007acTi, COOTBETCTBYIOIIUE
cinyyaro 4, 3, 2 1 T.JI. KOPHEH.

2. AmHanornunas 3ajaga Juis KyOGH4ecKOro MHOrodsieHa X° + px + ¢ = 0.

3. Uccnenyiite KkomuuecTBO KopHeil ypaBHeHus X°+ax®+bx+C=0 B 3aBUCHMOCTH OT

napameTpoB @, b u ¢. M300pa3ute COOTBETCTBYIOIINE 00JIACTH B MPOCTPAHCTBE MapaMEeTPOB
(a,b,c).
Kuace: >=8 (kBagpaTHble ypaBHeHusl, Teopema be3sy)

Pa3znein: anredpa
16. Kak yBuieTb CMMMeETPHIO MHOTO4JIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 serko perraeTcsi ¢ MOMOINBIO 3aMEHBI HEM3BECTHOM. J[1st 3TOTO

JIOCTaTOYHO IIEPEMHOKUTh KpaiHHe CKOOKH, IIEPEMHOKHTH CpelHHe CKOOKH:
2 2

(x> +3X)(X? +3x+2) =1 u cnenars 3ameny t = X° +3X . OxHAKO, €ciH Cpasy PACKPHITH BCe

CKOOKHM, TO HETIOHATHO, KaK pelIaTh M0Jy4YeHHOE YpaBHEHHUE (KaK YBHJIETh HYKHYIO 3aMEHY):

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

Tpebyercs uccnenoBarh, Kakas OCOOCHHOCTh JIEBOM 4YacTH ypaBHEHHUs TO3BOJSET CHENaTh HYKHYIO
3aMeHy, KaKOW KJlacC YpPaBHEHHMH MOXHO peliaTh MOJOOHBIM CIOCOOOM, KakK OMNPEAeNsTh ISt
MHOTOWICHA CTAHJAPTHOTO BHUJA, MOXKHO JIM HAWTH €r0 KOPHU COOTBETCTBYIOIIEH KBaJApaTUUHOU
3aMEHOM.

Kunacc: >=8 (kBaapaTHble ypaBHEeHUS, 3aMeHAa NepeMeHHOil)
Pasnen: anredpa
17. UccaenoBanue rpadukoB JuHeiHbIX GyHKIMI HA MIockocTn mapametpos (K ; b)

Paccmotpum koopauHatHyto miockocTh (K;b). Kaxknas npsmas Buna y=kx+b mzoOpaxaercs Ha 3TOH
IUIOCKOCTH B BHJE TOYKH. Ha koopnuHatHo# mutockoctu (K;b) mpoBeneno Tpu npsimble, mpoxoasinue
yepe3 oJHy TO4Ky. Kaxmas Takas mpsimMas m300pakaeT HEKOTOPOE CEMEHCTBO MPSMBIX Ha TIOCKOCTH
(x;y). Kak 5T cemeiicTBa MNpsSIMBIX CBSI3aHBI MEXIY COOOH? AHAJIOTHYHBIA BOIPOC UL TpeX
napauIebHBIN TPSMBIX.

Kaacc: >=7 (n1uHeiinas pyHknms)

Pa3nen: anredpa



18. lnopantoBo ypaBuenue A.A. MapkoBa
Pemnts ypaBHEHUE B LIEIBIX YUCIIAX: X2+y2+22=3xyz.
Knacc: >=8 (kBaapaTHble ypaBHeHUs, Teopema Buera)
Paznen: anredpa, apudpmernka
19. Ilepuoanueckas mocjae10BaTeIbHOCTh

[TocnenoBarensHOCTh &,,, =—a, —a,, (8, =0,8 =1) saBugerca nepuoanydeckoit (mposepbre). [Ipu

kakux wncrnax K u | mocnmemoBatensHOCTh @, =Ka, +la,,, momywaercs mnepmommueckoi? Kakoi

JUTMHBI MOXET OBITh MepHoa?
Kuaace: >=9
Paznen: anreopa

KonTpoasnasi padora Ne 1

Bapuant Ne 1.

1. Ha nocke HapucoBan MHOTOYTOJIBHUK. OTMETHIIN CEPEUHBI €T0 CTOPOH, a caM
MHOTOYTOJBHUK CTEPN. Kak BOCCTaHOBUTH MHOTOYTOJILHUK TI0 CEpeAMHAM CTOPOH?
CkoJpKo penieHuit nMeert 3agayda’?

2. Ha ckospko uacTeil MOXKHO pa3OUTh IUIOCKOCTh N MPSAMBIMH? YKaKUTEe HauOojblIee U
HanMeHblIee yncio yactei. Kak Hano pe3ats?

Bapuant Ne 2.

1. Ha30BéM MHOTOYTOJNBHHUK pPAGHOY20bHBIM, €CIH Yy HEro Bce yINbl paBHBL. Hampumep,
paBHOYFOJ'II)HI)II\/JI T-ICTI)IpéXyl"O.]'H:;HI/IK — OTO INPAMOYTOJIbHUK. V mero PpaBHBI IPOTUBOIIOJIOKHEBIC
CTOPOHBI, JUArOHajiu paBHbI W JOCIATCA TOYKOH nepeceucHrsda IoIrojIaM " T.AO. A xakue
CBOWCTBA €CTh Y PABHOYT'OJIBHOT'O WecmuyroabHUKa?

2. Ha xneruaroii 6ymare oOBenEH MpsAMOYTrosibHUK pazmepoMm 3*4 kietku. CKONBKO Ha 3TOH
KapTUHKE KBaApaToB? A CKOJBKO MPSIMOYroidbHUKOB? Te ke BOMPOCHI /Ui NPSMOYTOJIbHUKA
pasmepamu n*m.

Kontpoubnas padora Ne 2

Bapuant Ne 1.

1. meeTcst HECKOJIBKO HACTOSIIIIUX MOHET — BCE OJJHOTO Beca, M oHa (hasibimBas — oHa Jierye. Kakoe
HalMEHbIIEe YKCJIO B3BEUIMBAHMN Ha YallleYHBIX Becax IOHAJOOUTCS, YTOOBI ONpPEIeTUTh
¢anpmmByo MoHety? Kak Hamo B3BemuBaTh? CHauasa pemute 3aaady g 3, 9, 27 moner. Ta xe
3a1ada, ecnu QaiplivBas MOHETa OTIMYAETCS MO BECy OT HACTOSIIMX, HO HEM3BECTHO, B KaKYIO
CTOPOHY.



2. B urpe Hum wurpator nBoe. EcTh HECKOJIBKO Ky4eK ¢ KaMHSIMH. 3a OJMH XOJ MOKHO B3SITh JI000€
KOJIMYECTBO KaMHEH, HO TOJIBKO U3 OAHOW Ky4YKH. BBIMIPBIBACT TOT UIPOK, KOTOPBIA BO3BMET KaAMHHU
nocienHuM. Tpedyercs pazpadoTaTh cTpaTeruio Urpsl B Hum.

Bapuanr 2.

1. Mynapensl nonajid B IUIEH K JIOJ0eAaM. Y JIHOJOENOB €CTh Takol oObrdaid. [loiimaHHBIX
IUIGHHUKOB BBICTPAMBAIOT B KOJOHHY M HAJIEBAIOT MM Ha TOJIOBBI KOJIAKU — KOMY OEIIBIiA,
KOMY 4YepHbIi — Hayraj. Kaxplil MiIeHHUK BUIUT, KAKOTO IBETa KOJIAKU y BCEX, KTO CTOUT
nepes HUM, HO HE 3HAeT, KaKOM KOJIIMaK y Hero caMoro U y BceX, KTO CTOMT 3a HUM. Kaxxbiii
IUICHHUK, HAaYMHAas ¢ MOCIEAHEro, JOJHKEeH CKa3aTh, KAKOTO I[BeTa y Hero Kojmak (ocTalbHbIe
CIBIIIAT €r0 OTBET). TeX, KTO OTBETWJ HPaBWIBHO, — OTIMYCKalOT. OCTalbHBIX — ChEAoT.
Mynpeusl 3HaIOT Tpo oObIUail U MOTYT Mexay co0oil goroBoputbes. Kak myzapenam cnacTtu
noOoubiie yenoBek? Kakoe Hanbospliiee YMCIO YEIOBEK MOYKHO CHACTH B CaMOM XYJUIEM
ciyyae?

2. beckoneunast B 00e CTOpOHBI TOJI0CA KJIETYATON OyMaru COCTOUT U3 YEPHBIX U OEJBIX KIETOK.

Kaxayro cekyHay KieTKa, IMEollas Y4eTHOE YHCII0 YEPHBIX COCeIeil, CTaHOBUTCS Oelo, a
HMMEIOIAas HEYETHOE YHUCIIO YEPHBIX COCENIEN — YepHOU. V3yUnTh SBOIOLIMIO Y30POB.

BOl'lpOCbl K 3a49€Ty

1. Hayunble MeTOBI B O0OYUCHUN MaTeMaTHKE: OTBIT, CpPaBHEHHE, 0000IIeHne, abCTparupoBaHue,
KOHKpETH3aIysi. AHAIN3 U CHHTE3 B 00y4EHHH MaTeMaTHKe.

2. Buapl yMO3aKIFOUEHHA: HHAYKIUS, TEAYKIHSI U aHAJIOTHS B 00y4YeHUH MaTeMaTHKe.

3. AKCHOMBI, TEOpEMBI H METOIUKA PaOOThI C HUMH.

4. Hccnepoarenbckue 3a7auu B 00yueHnH MaTemMaTuke. Meroirka paboThl ¢ 3a7auaMul.

5. Metoap! pemieHust ypaBHEHUN U HEPABEHCTB € MOIYJISIMH.

6. Meroabl pemeHus 3a/1a4, COACPIKAIINX TapaMeTphI.

7. Mertoapl pelieHusl TeOMETPUUECKUX 3a/1a4 MOBBIIIEHHON CII0KHOCTH.

8. MeTtoap! peneHns HCCIeA0BATENbCKUX 3aad TEOPUH YHCEL.

9. Meroabl penieHus UCCIIE0BaTENIbCKUX 3a/1a4 areOphl.

10. MeTo/bI penieHrs OJIMMITHATHBIX 3a/1a4.

11.  Opranu3zaius MOMCKOBO-HCCIEI0BATENbCKOM 1€ATEIbHOCTH YUALIUXCS

12. CpaBHUTEIbHAS XapaKTEPUCTUKA CUCTEM TPAJAUIIMOHHOTO U Pa3BUBAIOIIET0 O0yUEHUs
13. XapakTtepucTuka nmpo0JeMHOro o0yueHus

14. OcHOBHBIE 3TaIbl y4eOHOTO UCCIICIOBAHUS

15. Buasl caMOCTOSTENBHBIX UCCIIEAOBATENBECKUX PadOT yyaruxcs

16. OcHOBHBIE ATaNbl HAYYHOTO UCCIIEIOBAHUS

17. TexHonoruu nNpoBeeHUs UCCIIEI0BATEIBCKON pabOThI

18. Meroauka moadopa UcCclea0BaTeNbCKUX 3a/1a4 B 5-7KII.

19. Meroauka moadopa UcClie0BaTeIbCKUX 3a/1a4 B 8-9KII.

20. Meroauka noadopa ucciaenoBaTenbekux 3aaad B 10-11kit.



I(onmpwzb oceoenun Komnememmﬁ

Ne Bun xoutpons KonTponupyembie paznaesnbl Komnereniuu,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCSA
1 AynuTtopHas Tema 1- Tema 10 YK-6, I1K-2

KOHTp.paboTa(ripoB
€pKa U OILICHKa)

2 Teopernueckuii Tema 4 YK-6, I1K-2

TECT

3 CamocTosITeIbHOE Tema 1- Tema 10 VK-6, I1IK-2

petieHue
MPaKTUYECKHUX

3aJaHUuN
(ayautopHast)

5 3auét B Tema 1- Tema 10 VK-6, I1IK-2

6 cemectpe

7. Y4yeOHO-MeTOAMYECKOE W  MaTepHATbHO-TEXHHUYeckoe ofecneyeHHe JUCHMIIHHBI
(MoayJisi) McciieqoBaTeIbCKHE 32/1a44 B IIKOJIBbHOM MaTeMaTHKe
IlepeueHb OCHOBHOW W JONOJHUTENBHOM Y4eOHOM JUTEpaTypbl, HEOOXOTUMON MJIi OCBOCHMS

JAUCIHITIIMHBI (MOI[YJ'IH) HCCIeI0BaTEIbCKUE 3a4aUl B IIIKOJIHHOM MaTeMaTHKE.

K ocHoBHOI (00s13aTelnbHOM) JUTEpaType OTHOCITCS Y4YEOHHKH, y4deOHbIE TOCOOHUsA, ydeOHO-
MeToauYecKas JuTepaTypa U MOHOTrpaduu, H3yYEHHE KOTOPBIX SIBIAETCS OO0S3aTeNbHBIM IS
OBJIAJICHUS 3HAHUSMHU B TIOJTHOM O0BEMeE MO JUCIUIUIMHE B COOTBETCTBUU C JaHHOU mporpammoii. K
OCHOBHOI, Mpexk/ie BCero, OTHOCUTCS JUTeparypa, uMmeromas rpu¢ MuHuctepctBa oOpa3zoBaHUS U
Hayku Poccuiickoit ®enepanun uan  Y4eOHO-METOJUYECKOTO OOBEIMHEHHS, PEKOMEHIYIOIINX
W3/IaHUE K UCIIOJIb30BAaHUIO B y4eOHOM Tpoiiecce. B crimcke OCHOBHOW JUTEPATyphl YKa3bIBAECTCS HE
OoJsiee MATH WCTOYHMKOB, MMEIOIIMXCA B JIOCTATOYHOM KoinuecTBe B (oHme Ombmmorexku. Ecnm
JIOCTYITHA DJICKTPOHHAS BEPCHS YYEOHWKOB, y4E€OHBIX MOCOOMH W T.A., CIEAyeT yKaszaTh IJIsi HUX
PEXHUM JIOCTyTIA.

K nonomHuTenbHOM OTHOCUTCA JUTEpaTypa, pEeKOMeHJyeMas OakalaBpaMm, Maructpam s
CaMOCTOSITENIbHOTO HW3YYEHHs MPU BBIIOJHEHUH KypCOBOro mpoekTa (paboTbl), yueOHOW HaydHO-
UCCIIEIOBATENbCKOM paboThl, MpU HamucaHuM pedepaToB, OIS TMOATOTOBKM K CEMHHapawm,
NPAaKTUYECKUM 3aHATUSAM, JTAOOpaTOPHBIM paboTaM M JAPYTHMM YYEeOHBIM 3aHSATHSAM, a TakkKe s
yIIyOJIeHUs ¥ PacIIMPEeHUs 3HaHUM 110 JAHHOM JUCHUIUINHE.



Bce

HUCTOYHHUKU B OCHOBHOM n I[OHOHHHTGHLHOﬁ JIUTCPATypC JAal0TCA C IIOJIHBIMHU

6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIIMCaHUAMHU B COOTBCTCTBHHU C pOCCHﬁCKHM WK 3allagHbIM CTaHAapTaMUu

odopmITeHHUS.

Jiis Mmaructpatypbl 00s3aTeIbHO HAJTMYKE JIUTEPATyphl Ha aHTJTIMACKOM SI3bIKE.

7.1. Y4eOnas auTeparypa:

Jlureparypa

1. B.M. ApHonpa «3amaum juist nereit ot 5 go 15 mer». M., MIITHMO, 2004. «A enyboxo

V0edxucoén, umo sma Kyibmypa <mbluileHus™> 0ojlee 8ce20 B0CNUMbIBAEMC S PAHHUM
CAMOCMOAMENbHLIM  PA3MbIULIEHUEM O NPOCMbIX, HO He Je2KUX 60npocax, 6pooe
npugedeHHvlx Huxcey. HecMOTps Ha «IeTckoe» Ha3BaHUE, Opollopa BechbMa
CoJIepKaTeIbHA U MaTEeMaTHYeCKH, U MeToandecku. B wactaocTh, 3amaun NN 33, 35, 41,
45, 46, 47-49, 55 naroT XOpOIIKE TEMbI ISl HCCIICIOBAHUS .

H.b. Bacunbes, B.JI. I'yreamaxep, XK.M. Pa66ot, A.JI. Toom. «3a0uHbie MaTeMaTHYECKUE
onmuMmnuaas». M., Hayka, 1986. «3a paspoznennvivu ¢paxmamu mvl cmapanuce ysudems
KOHMYPbl  BANCHLIX MAMEMAMUYECKUX NOHAMUN U KOHCMPYKYUL, HNOKA3amMb, YMO
0000WenUe CPABHUMENbHO HECNOJCHLIX 3a0ay UHO20Ad 6blBOOUM HA NepPeOHUll Kpatl
Mamemamuxuy. B KHUTE MHOTO HHTEPECHBIX M COJICPKATEIBHBIX 3374 U UX 00CYXKICHUS,
0000111eHuS, CBSI3U C IPYTUMHU 331a4aMH.

b.P. ®penkun (cocrt.). Jletnue konpepeHun TypHupa roponoB. M30paHHbIe MaTEpHUATIBL.
Bein. 1. M., MIIHMO, 2009. «... noopobHo paccmompen pso 3a0a4, npeoylodiCeHHbIX HA
Jlemnux xonpepenyusx mexncoynapoonozo Typuupa 2opodos, 20e 00apénHble WKOIbHUKU
U3 pa3HbIX CMPan NPUOOWAIOMCI K UCCIe008amMeNbCKOU pabome 6 001acmu Mamemamuxu.
IIpugedenvl pewenus 3a0au, ux obobOWeHUs, OCBeUjeHbl CMedCHble 8onpockl. Temamuxa
U30AHUS C8A3AHA C PA3TUYHBIMU 00IACMAMU COBPEMEHHOU MAMEMAMUKU.»

C.K. Jlanno «Jleknuu o mpomsBomsmmx Qyskmusax». M, MIIHMO, 2004. «Vnop &
UBTIOJNCEHUU CcOelaHn He HA 00wux meopusx, a Ha aApkux npumepaxy. KHura comepkut
MHOTO KPaCUBBIX M JOCTYIHBIX IMTKOJIBHHKAM 33J1a4 MMEePEUNCIUTEILHON KOMOMHATOPHKHU
(uucna Karanana, yncna Jluka, nuarpammsel FOHra u 1.1.).

A K. 3BonkuH «Manbimm u Marematukay. M., MITHMO-MHOO, 2006. IlpexpacHas
KHHTA 00 OTBITE MaTEMaTHYECKOTO KPYKKa JIIsl TOIIKOJILHUKOB, «V4uUm He Mamemamuke, a
00pa3zy HCUZHU».

. Iloita. Marematnueckoe OTKpeITHE. Pernienue 3amad: OCHOBHbIE NOHATHS, U3YYEHUE U
npenonaBanue. M., Hayka, 1976. YPCC, 2009. «Ob6yuenue mamemamuxe OOAHCHO
npeodycmMampusams 03HAKOMIEHUE YU4auuxcs (pazymeemcs, 8 0ONYCMUMbIX npeoenax) co
gcemu cmopouwamu mamemamuyeckol oesamenvHocmu. OcobeHHO 8adCHO, YMmoObl OHO
OMKPBIBANIO 00pO2Y K CAMOCMOSAMENbHOU meopueckol pabome...» DOPMyIUPYIOTC
o0mpe TMOAXO0JMbl K PEIMICHUIO 3a7ad, OOCYXKJaeTcs, Kakuhe 3aJadd XOpOIIH JUIs
WCCJICTOBAHMSI, IPUBOJIUTCS MHOXKECTBO MTPHUMEPOB.

J1. Tlotia. MaremaTuka u mpaBnonoa00HbIe paccykaenus. M., uzn-so Uuoctp. Jlur, 1957.
YPCC, 2009. «byoem yuumwvcs 0okazvléams, HO OyOeM YUUMbCs MaKice 002a0bl8AmMbCs.»
Ha OosbmoM dYuciie TPUMEPOB JEMOHCTPUPYIOTCS OCHOBHBIC MPUEMBI JOTQJKH —
UHAYKOHS U aHanorus. Matematuka B 3agadax. COOpHUK MaTepHaliOB BBIC3IHBIX IIKOI
KoMaHIbI MockBbl Ha Bceepoccuiickyro maTtematuueckyro onumnuany. / [lox pemaknueit
A.A. 3acnasckoro u ap. M., MITHMO, 2009. «...ocnoy mamemamuuecko2o o6pazo8arus
CUTbHO20 YYEHUKA OOJHCHO COCMABNAMb peuieHue U oocydxcoeHue 3aoay, 8 npoyecce
pabomul HAO KOMOPLIMU OH 3HAKOMUMCA C BANCHLIMU MAMEMAMUYECKUMU UOeAMU U
meopusimuy. MHOTHE 3amaud COOpPHMKAa MOXHO IPEBPATUTh B XOPOIIHWE TEMBI JUIS
WCCIICTIOBAHMSI.



8. C.A. T'enkun u pap. Jlenunrpajackue marematuyeckue Kpyxkku. Kupo, ACA. 1994.
3ameuaTeNbHas KHUTA, COepIKallas KpoMe Mpoyero noadopKy Hcciae10BaTeIbCKUX 3aad,
«Cymb KOMOPbIX COCMOUM 8 NOCIe008AMeNbHOM pPeueHUU YenouKy HempyOHbIX JeMM,
CKIA0bIBAIOWUXCSL 8 OOKA3AMENbCMBO 0080bHO MpYOHOU meopemwvly (cc. 221-223). Cwm.
Takxke cc. 236-239, rue onucaH MaTeMaTUYECKUN ayKIIMOH — COPEBHOBAHUE M0 3a/1ayaM,
JIOTTYCKAIOIIUM MOCTENIEHHOE JOCTUKEHHE LIEIH.

9. A.D. nons, A.W. Crubues, H.M. HerpycoBa «Cucrema OTKpPBITBIX 3a/1a4 IO T€OMETPHUH.
7 kmacc. 8 kimacc.» M., Uucrtsie mpyasi, 2009 (http://sch-int.ru/intel/index.php/kafmatem).
[IpakTudyeckn Bech Kypc TeOMeTpuu 7-8 Kiacca HM3JO0XKEeH B BUAE OTKPBITHIX 3ajad,
JOITYCKAIOIIUX B 00YYEHHUH 3JI€MEHTHI HCCIIE0BaHUS.

7.2. MuTEepHET-pecypchbl

http://www.lib.mexmat.ru - DnekTpoHHas OMOIMOTEKA MEXaHHKO-MAaTEMaTHYeCKOro (hakysbTera
MOCKOBCKOT'0 TOCYTapCTBEHHOTO YHUBEPCHUTETA

http://www.mathnet.ru/ - OG6mepoccuiickuii Maremaruueckuii mopran Math-Net.Ru — 310
COBpEMEHHAasT MH(OpMAIMOHHAS CHCTEMa, MPEJOCTABIISIOIAS POCCHUCKUM M 3apyOeKHBIM
MaTeMaTHKaM pa3JIiuHble BO3MOKHOCTH B TOMCKEe HH(OpMAIMM O MAaTeMaTHYECKOH JKM3HH B
Poccun.

http://www.benran.ru/ - bubaroTeka o ectecTBeHHbIM Haykam Poccuiickoit Akanemun Hayk.

7.3. IlporpammHoe obecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajibHO-TeXHHUYECKOEe o0ecriedyeHue

B opranmzammm y4yeGHOro mporecca HEOOXOAWMBIMU SIBIISIIOTCS CPEACTBA, O0OECIEeUMBAIOIINE
ayJIMOBU3YAJIbHOE BOCIpPUATHE Y4eOHOTo Marepuana ( CHeNHaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
obopyioBaHue):

1.Jlocka u men (wnu 6oiee COBpEMEHHbIE aHATIOTHH )

2. KOMIIbIOTCPHBIC U My.]'[I:THMCI[HfIHBI@ TEXHOJIOTUN

3.MUKpOQOH U COOTBETCTBYIOIIME YCTAaHOBKH (171 pabOThl B OONBIIUX ayJUTOPUSX C
MHOT'OYUCJICHHBIMU I'pyHIIaMn CTy,I[eHTOB)


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

Pabouas nmporpamma nucruruinasl McesieioBatesibckue 3a1a4M B IKOJIbHOM Kypce MATeMATHKHU
cocraiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu @I'OC BO no HanpaBieHnio moAroToBku 44.03.05
Neparornyeckoe o6pasosaHue (c AByma npodpuaamm noarotoskmn) «Matematuka». «<MHPopmaTUKa»

Mporpammy coctasuna:
JdoueHT Kadeapbl «MaTemaTmyecknin aHanns» Anboraunesa M.M.

[Tporpamma ogoOpeHa Ha 3aceganuu kadeapsl «MaTeMaTHUECKU aHaIH3»

[Tpotokon Ne9 ot «17» mas 2024r

[Tporpamma orobpeHa YueOHO-METOANUECKUM COBETOM (PU3MKO-MAaTeMaTH4YeCKOro (hakyabTeTa

npotokos Ne 9 ot «22» mas 2024 r.



Cpenennst 00 yTBep:KIeHMH NPOrpaMMbl Ha O4YepeJHOH Y4YeOHbI IO M PerucTpanuu
HU3MEHEeHU M

VueOHsblit Pemenne Buecennble M3MeHEHUA Ilonnucek 3as.

IO Kadeapsl Kadeapou
(Ne mporoxkoa, mata)







