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1. Ileau ocBOEHHUS THCIUNINHBI
-rnyboKoe M3yyeHne CTYAEHTAaMU OCHOB LLIKO/IbHOIO Kypca MaTeMaTuKu;

-3HAKOMCTBO C 33Z,la4aMM NO MaTeMaTuKe a5 o6Leobpa3oBaTe/ibHbIX KO U LWKO M KNACCOB C
yrnyb6eHHbIM U3yYeHNnem maTeMaTUKK;

-BblpaboTKa y byaywmx yuntenen ymeHnn n HaBblKOB peLleHnA UCCNen0BaTeNbCKMX 3a4a4 U 3a4a4
NOBbILEHHOM’ C/I0¥KHOCTU;

-BOCMUTAHNE YMEHUIM NPOBEAEHUA PA3ANYHBIX POPM BHEKNACCHbIX 3aHATUN.

Y4ebHbIi1 Kypc BKAOYAET TeopeTuyeckoe 060CHOBaHME Hay4HbIX OCHOB Hanbosnee yHUBEPCA/IbHbIX
NnoAxo40B K pelweHuto 3a4a4 NOBbILEHHON TPYAHOCTM C YY4ETOM LUKOJIbHOTO Kypca MaTeMaTuKu;
NPaKTUYECKOe UCMO/Ib30BaHME NOJIYYEHHbIX 3HAHUIM AR PeLeHMA YKa3aHHbIX 3a4a4. MNpu nsyyeHnm
AAHHOM AUCLMNANHBI NPOBOAATCA NPAKTUYECKME 3aHATUA, HaNPaBiEHHbIE HA NOBbILEHNE YPOBHA
MaTeMaTUYECKON NOAFOTOBKM CTYAEHTOB.

Ilepeuenb npodeccuoHANBbHBIX CTAHAAPTOB, O0000LIEHHBIX TPYAOBBIX (YHKUMH M TPYAOBBIX
(yHKIHIi, COOTBETCTBYIOIIMX NPO(ecCHOHATBHOI 1eSITeJIbHOCTH BbINTYCKHUKOB

HaumeHoBanue qokymeHTa Kon HaumeHnoBanue 0a30B0#i rpymiibl, JOJIKHOCTH
(mpodeccnn) UK CrIeUAEHOCTH
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o0Opa3oBaHus
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JESITEITbHOCTD TI0 JEeSITETBHOCTD 110
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Mecto nucunminnsl B ctpykrype OIIOII 6akanaspuara

Huctummna b1.B.08 «MccnenoBarenbckue 3aaun B HIKOJBHOM KypCce MaTEMaTUKU» OTHOCUTCS K
KypcaM 10 BBIOOpPY NPO(hECCHOHANBHOTO IUKIIA AUCIUILIHH.

2. Pe3yabTaThl 0cBOeHUs1 JMCHMILIMHBI (MoayJisi) UcciienoBaTebcKue 3a1a4 B IIKOJIbHOM
MaTeMaTHKe

[Ipouecc wu3ydeHHs OUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHE SJIEMEHTOB CIEIYIOIINX
komreteHimit B cootBercTBrr ¢ ®I'OC BO no nanHOMy HampaBlIeHUIO:

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

Kon HanmenoBanue WNHukaTop AOCTHKEHNS KOMIIETEHIIUN
KOMIIETEH- KOMIIETEHIIUHA (3aKperuIeHHbIH 32 TUCIUTUITMHOMN )
02078
YK-6 Cnocoben ynpapisatsh cBouM [ YK-6.1. Micionb3yeT HHCTPYMEHTBI U METO/IbI
BpEMEHEM, yIIpaBJICHUS] BpEMEHEM TTPH BHITOJIHEHIUH KOHKPETHBIX
BBICTPaMUBAaTh U 3ajiay, MPOEKTOB, IPU JOCTHKEHUH MOCTABIEHHBIX LIEJIeH;
peann3oBbiBaTh TpaekTopuio | YK-6.2. Onpenenser npuopuTeTsl COOCTBEHHOMN
caMOpa3BUTHUS HA OCHOBE JeSITeIbHOCTH, JIMYHOCTHOTO Pa3BUTHS U
MPUHLMIIOB 00pa30BaHus B | MpOo(ecCHOHAIBHOTO pOCTa;
TE€YEHUE BCEH KU3HU VK-6.3. OuenuBaet TpeOOBaHUs PbIHKA TPYAA U
MpeIOKEHUST 00pa30BaTEIbHBIX YCIIYT JIJIst
BBICTPAWBaHUS TPAEKTOPUU COOCTBEHHOTO
po(heccCuoHaNbHOT0 POCTa;
VYK — 6.4. Ctpout npoeccHoHaIbHYIO Kapbepy
U OTIpeJIeTISIeT CTPATEeruio Mpo(ecCnOHAIbHOTO Pa3BUTHSL.
[1K-2 CriocoOHOCTE [TK-2.1: 3HaeT cmocoObI ONpeIeICHHS BUIOB U THITOB

npoeCCHOHATBHBIX 33a1a4, CTPYKTYPUPOBAHHS 33124
Pa3IMYHBIX TPYIII.

[1K-2.2: Bwibupaer Haubosee 3¢hpeKTuBHBIE METOABI
pelIeHs] OCHOBHBIX THIIOB 3aj1a4, BCTPEYAIOIIUXCS B
MaTeMaTHKe.

[TIK-2.3: OG6nanaer cucTeMaTH3MPOBAHHBIMH TEOPETUYECKUMHU

U IMIPAKTUYCCKHUM 3HAHUAMMU.




4. CTpykTypa u coaep:kaHue IucUMILIMHBI (Moayhasi) UccienoBarejbcKue 3a1a4d B

IIKOJbHOH MaTeMaTHKe
4.1. CTpyKTypa JUCHUIIMHBI (MOIYJIA)

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THBIX SIMHMII, /2 Jaca.

Bun yueoHoii pa6oTsl Bcero IMopsinkoBLIii HOMeP ceMecTpa
6
O0mas TpyI0eMKOCTh AUCIUIUIHHBI BCeTo (B 3.€.), B TOM 2 3.¢.
4YHCIIE:
KypcoBoii npoekt (pabora) HE MPEyCMOTPEHO
AyIUTOpHBIE 3aHSTHS BCETO 54 54
(B akazm. yacax), B TOM YHCJIE:
Jlexuuun 18 18
IIpakTudeckue 3aHATHUS, CEMUHAPBI 36 36
JlaboparopHbie pabOTHI
CaMocTosTenbHas paboTa Bcero (B akaj. yacax), B TOM 18 18
4YHUCIIE:
KCP
OKx3amMeH
OO01mas TPyI0EeMKOCTh AUCIUTUIAHBI 72 72
Ne/ Bunbl yueOHoit paboThl, BKITIOYAs DOopMBI TEKYILEr0 KOHTPOJIS
Ne CaMOCTOSITENIBHYI0 paboTy CTYICHTOB U yCreBaeMoCTH (0 HeIeIIsIM
TPYJOEMKOCTH (B Hacax) cemecTpa). DOPMBI MPOMEKYT.
HanmeHoBaHue aTTecT
pa3aeroB U TeM
JMCUHMIUTMHBI (MOJLJIsT) AynuropHas paborta CamocTosiTenbHas
pabota
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1 Hayunpie MeTopI B 00y4eHUN 1] 2 1
MaTeMaTHKe: OIIBIT, CPAaBHEHHE,
00001IeHre, abCcTparupoBaHue,
KOHKpeTH3auus. AHaJIU3 ¥ CHHTE3
B 00y4YeHHH MaTEMaTHKE.
2 Busbl yMmo3akitoueHmi: 1 2 1
WHAYKOUA, ICAYKIUA U aHAJIOTUA
B 00YYECHHH MaTEeMaTHKE.
3 AKCHOMBI, TEOPEMBI K METOTUKA 2 4 2
paboThI C HUMH.
4 HccnenoBarenbckue 3a1a9u B 2 4 2
00y4eHHH MaTeMaTHKE.
MeTtoauka pabOTHI ¢ 3a1a4aMH.
5 MeToapl pemeHnst ypaBHeHHN U 2 | 4 2
HEPABCHCTB C MOJYJIAMU.
6 MeTomabl peleHus 3a/1a4, 2 | 4 2
COJICPKAIIIX [TAPAMETPBL
7 MertobI perieHus 2 4 2
reOMETPUYCCKUX 3a1a4
HOBBIIICHHOH CII0KHOCTH.
8 MeToIB! penIeHus 2|4 2
HCCIICIOBATENBCKHX 3a/1ad TEOPHU




YHUCETL.
9 MeTtosl penienus 2 | 4 2
HCCIIE0BATENbCKUX 3a1a4
anreOpel.
10 | Merons! pemenus ONMMMIHATHBIX 2 | 4 2
3a/1a4.
O0mas TpyI0eMKOCTh, B 4acax 6 72 18 | 36 | - - 18 | - [IpomesxyTouHas aTTecTalus
dopma
3auer
3adeT ¢ OLEHKOM
DK3aMeH
4.2. Coaep:xanue JTUCUMILIMHBI (MOXYJIS)
1. HaquLIe METOObI B 06y‘leHI/II/I MAaTCMAaTUKE: OIIbIT, CPABHCHUC, O606H.I€HI/IC, a6CTpaer0BaHHe,
KOHKPCTU3allus. AHaIu3 U CUHTE3 B O6y‘IeHI/II/I MAaTEMaATUKCE.
2. Buapl ymo3akitoueHuii: UHIYKIWS, TEYKIUs U aHAJIOTUs B 00y4Ye€HUH MaTeMaTHKe.
3. AKCHOMBI, TEOPEMBI U METOIUKA PAOOTHI C HUMH.
4. HCCJ’I@I{OB&TQJ’IBCKI/IC 3a4a4U B O6y‘IeHI/II/I MAaTCMATHUKCE. MeTO,Z[I/IKa pa6OTBI C 3aJavaMu.
5. Merto/ibl pelieHuss ypaBHEHUN U HEPABEHCTB C MOYJISIMH.
6. Mertoibl peneHus 3a1ad, CoIepKaIUX apaMeTphl.
7. MCTOI[LI peumieHusd TCOMETPHUUYCCKUX 3aaaY MOBBIIIEHHOM CJIOKHOCTH.
8. MCTOI[LI peuieHusd UCCIICAOBATCIILCKUX 3aa4 TCOPUH HYUCELII.
9. Mertoapl penieHus UCClieI0BAaTEIbCKUX 3a/1a4 aJreOpshl.
10. MerTo/ibl peleHus OJTUMINaAHbIX 3a1a4.

Tembl 1abopaTopubix padoT (JlabopaTopHbIil NPAKTHKYM)
He npenycmotpens! yueoubiM mianom OOIT

IIpumepHasi TeMaTHKAa KypPCOBBIX padoT

He npenycmotpens! yueOubm mmanom OOIT




5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTUBHBIC U UHTEPAKTUBHBIC (POPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBHYMBI, 3a4€ThI M dK3aMEHBI. B TeueHne ceMeCTpOB CTYACHTHI PEIIAIOT 3a1a4H, YKa3aHHbIE
IIPENOAABATEIEM.

6. YueOHO-MeTOAUUYECKOE ODeclevyeHne CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLEeHOYHbIe
cpeacTBAa JJIsl TEKYLIEro KOHTPOJISI yCIIeBAeMOCTH, IPOMEKYTOYHOH aTTecTallMd MO HMTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilian camocTosATEILHOMH PadOTHI CTY/ICHTOB

Ne n/m HaumenoBanue pasgesa (Tembl) | Bua camocrositesqibHO#M Tpynoemkocts (B
padoThI aKaJeMH4YecKHX
yacax)
1 Hayunbie MeTosbl B 00yueHun AynurtopHasi padora 1

MaTEeMaTHKE: OIBIT, CPAaBHCHHUE,
000011eHHEe, abCcTparupoBaHue,
KOHKpETU3alusi. AHAJINU3 U CHHTE3
B 00yYCHHH MaTeMaTHKE.

2 Bunbl ymo3akitoueHHid: AynurtopHasi padora 1
WHAYKIUS, JeTYKIHs 1 aHAJIOTUS
B 00y4eHUU MaTeMaTHKeE.

3 AKCHOMBI, TEOPEMBI U METOJUKA | AyauTOpHAasi padoTa 2
paboThI C HUMH.

4 UccnenoBarensckue 3a1a4yu B Teoperuvecknii Tect 2
00y4eHUHU MaTeMaTHKe.
MeTtoauka paOoThl € 3aa4amMH.

5 Meroas! penieHns: ypaBHEHHN U AyautopHasi padora 2
HEPABEHCTB C MOAYJISIMH.

6 Meroas! peleHus 3a1ad, AynurTopHasi padora 2
COJIEpIKaIINX apaMeTpBbl.

7 Meroasl pelieHus AynurTopHasi padora 2
reoMeTpUUYECKUX 3a7a4
MTOBBIIIEHHOW CII0KHOCTH.

8 Metoabl pemeHust AynutopHasi padora 2
UCCIIeI0BATEIbCKHUX 3a1a4
TEOPHU YUCETL.

9 Meroas! perienus AynurTopHasi padora 2
HCCIIEI0BATENbCKUX 3aa4
anreopsl.

10 Meroas! pemienns onuMnuagHbix | KonTpoJsbHas padora 2

3aad.




OneHo4yHbIe CpeACTBAa JIS1 TEKYLIEro KOHTPOJSA YCIeBAeMOCTH H MPOMEKYTOYHOM
aTTecTaluu

KpnTeplm OIICHKH l'[pOMe)KyTO‘{H()ﬁ arrecranum B (1)0pMe 3adgeTa

Onenka | XapakTepuCTHKa TpeOOBaHUH K pe3yJbTaTaM aTTecTaluu B popMe 3adera

«3auTeHo» TeopeTrueckoe cojiepKaHue Kypca OCBOCHO MOJHOCTBIO 0e3 MPoOeIoB WK B
I[EJIOM, WJIA OOJIbIIIeH 4acThI0, HEOOXOIUMBIC TPAKTHYECKHUE HABBIKK Pa0OTHI C
OCBOEHHBIM MaTepHuaaoM C(HOPMHUPOBAHBI WIIM B OCHOBHOM C()OPMUPOBAHEI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabodeil mporpaMMoi yaeOHBIX
3aJlaHU¥ BBIIOJTHEHBI, OT/ICIbHBIC U3 BBHITIOJHEHHBIX 3aIaHUN COJIEPIKAT
OIIIMOKHU.

«He 3auteno» | Teopernueckoe copepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAMMbIE HABBIKU
pa0oThl He CPOPMHUPOBAHBI WM C(HOPMUPOBAHBI OT/AEIbHbIE U3 HUX,
OOJIBLLIMHCTBO MPEyCMOTPEHHBIX pabodell yueOHOM mporpaMMoit 3a1aHuil He
BBINOJIHEHO JIM00 BBINOJIHEHO C IPyObIMU OIIMOKaMHU, Ka4eCTBO UX
BBINOJIHEHUS OLIEHEHO YHMCIIOM 0aIoB, OJIM3KUM K MUHHUMYMY.

KpuTtepun onieHKH NpoOMe;KyTOYHOMH aTTeCTAMHU B (popMe IK3aMeHa

Omnenka XapakrepucTika TpeOOBaHHN K pe3ylIbTaTaM aTTeCTaluu B hopme
9K3aMeHa
«OTIIHOY Teopernueckoe conepkaHWEe Kypca OCBOCHO IIOJIHOCTBIO — 0€3

MpoOeNoB, CUCTEMHO U TIyOOKO, HEOOXOJWMBIE MPAKTUYECKUE HABBIKH
paboThl C OCBOCHHBIM MaTepHalioM C(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE
paboueii yueOHOM MporpaMMoil yueOHbIe 3a/1aHUs BBIIOJHEHBI O€3yMPEYHoO,
KaueCTBO MX BBIIIOJHEHUS OIICHEHO YHCIOM 0aioB, ONM3KUM K
MaKCHMYyMY.

«Xopomuio» Teopernueckoe conep:kaHue Kypca OCBOCHO B IIeJIOM 0e3 MpoOeroB,
HEOOXOMMBIC MPAKTHYECKHUE HABBIKM PA0OTHI C OCBOEHHBIM MaTEPHAIOM B
OCHOBHOM  C(OPMHUPOBAHBI, MpelyCMOTpeHHbIE paldouell  yueOHO
porpaMMoi ydeOHbIC 3a/IaHHs BBIMIOJHEHBI ¢ OTACIbHBIMA HETOYHOCTSIMU,
KauyeCTBO BBIMTOJHEHHUS OOJBIIMHCTBA 3aJaHUM OLIEHEHO YHMCIOM OalljIoB,
OJM3KUM K MAaKCUMYyMY.

«Y IOBIETBOPUT Teopernueckoe cojepkaHre Kypca OCBOCHO OOJBINEH YacThiOo, HO
eNBHO» npoOesel  HEe  HOCAT — CYHIECTBEHHOTO  XapakTepa, HEoOXOIUMbIe
MPAKTUYECKHE HABBIKM PAa0OTBI C OCBOCHHBIM MAaTEpHUaIoM B OCHOBHOM
c(OopMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX pabodeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUi BBIIIOJIHEHBI, OTJCIbHBIC U3 BBIMOJIHEHHBIX
3aJJaHU CoJIepKAT OLITHOKH.




«HeynosnetBop Teopernueckoe  conaepkaHHe  Kypca  OCBOGHO  YacTHUYHO,
UTEITHLHOY HEOOXOJMMBIC HaBBIKM pabOThl HE CHOPMUPOBaHBI WM CHOPMHUPOBAHBI
OTIENbHBIE U3 HUX, OOJIBIIMHCTBO IMPEIYCMOTPEHHBIX pabodell yueOHOI
nporpaMMoil y4eOHBIX 3aJlaHUil HE BBINOJHEHO JHOO BBIIOJIHEHO C
rpyOBIMU OIIMOKAMH, KQYECTBO WX BBITOJHEHUS OIICHEHO YMCIIOM 0aJlioB,
ONMU3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThl CTYICHTOB

CamocrosTenbHas paboTa sBISETCS OJHUM U3 BUJOB Yy4eOHOW NEATEIBbHOCTH O0y4aroIluxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU M OPraHM30BAaHHOCTH, TBOPYECKOTO
HOJX0/1a K PELIeHUI0 Ipo0sieM yuyeOHOro u NpopecCUOHANIBHOTO YPOBHS.

AyIuTOpHAs caMOCTOsITebHAs paboTa MO yueOHOH AUCIUILUIMHE OCYIIECTBISIETCS Ha YIeOHBIX
3aHATHUSX 0] HENOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJaBaTess U MO €ro 3a/1aHulo.

BreaynuropHasi camocTosiTenibHasi paboTa BBIMOIHACTCS 110 33IaHUI0 MPEToAaBaTens 0e3 ero
HEMOCPEACTBEHHOIO y4acTHsl.

Buapl 3amanuii 1 BHEAyTUTOPHOW CaMOCTOSATENBHOM pabOThI, WX XapakTep, YYUTHIBATH
cneunuky u3ydaeMoi yueOHOMN TUCIMITIMHBI, HHAWBUIYaJIbHbIE 0COOCHHOCTH 00YYarOIerocs.

KoHTponbs caMocTosITETbHON padOTHI U OLIEHKA €€ pe3yJbTaTOB OPTaHU3YeTCsl KaK €IUHCTBO
IBYX dopM:

1.caMOKOHTPOJIb U CAaMOOIIEHKA 00y4Yaronerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPErogaBaTers.

Opranun3anus 1 pyKoBOJCTBO ayAUTOPHOI CaMOCTOSITeIbHON PadoThl

AymuTopHas caMOCTOsATENIbHAs paboTa MO JUCLUUIUIMHE BBIMOJIHSAETCS HA y4eOHBIX 3aHATHAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENoaBaTelis U IO €ro 3aJaHuIo.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSTENILHON PaObOTHI SBIISIOTCA:

- BBINIOJIHEHHE JAa0OPAaTOPHBIX U MPAKTUYECKUX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX WU
NPAaKTUYECKUX 3aHATHSX B COOTBETCTBMM € rpadukoM yuebHoro mpomecca. s obecrneueHus
CaMOCTOSITENIbHOM  paloThl MpenojaBaTeNs MU  pa3pabaThIBAlOTCS METOJWYECKHE YKa3aHUs 110
BBINOJIHEHUIO JTAOOPAaTOPHOH /MPaKTHUECKOM padoTHI.

Pabora ¢ nuTeparypoil, APyruMu UCTOUHUKAMHU UH(POPMAIUH, B T.4. SJIEKTPOHHBIMU, MOXKET
peaIn30BbIBATbCS HAa CEMHHAPCKUX M NPAKTUYECKUX 3aHATUAX. J[aHHBbIE MCTOYHHMKM HH(DOpMALUU
MOTYT OBITh TNpEACTaBIEHbl HAa OyMa)KHOM W/WJIM 3JIEKTPOHHOM HOCHUTENSX, B TOM YHCJE, B CETU
WNHurepHer.

[IpenogaBarens GpopmyaupyeT 11esib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMalnH, ONpeeseT
BpeMs Ha popaboTKy JOKyMEHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 3aJJaHUI Yallle BCEro MCMOJIb3yeTCsd Ha CEMHUHAPCKOM,
NPaKTUYECKOM U JAPYruX BUAaX 3aHATHH. [IpoOneMHas /cutyannoHHas 3a/1a4ya JOJHKHA UMETh YETKYIO
(bopMyIUPOBKY, K HEH JTOJKHBI ObITh TOCTABIEHBI BOIIPOCHI, OTBETHI HAa KOTOPbIE HEOOXOUMO HANTH
u oOocHOBaThb. KpuTepuu OLEHKM NpPaBUIBHOCTH pEIIEHUS NpOOIeMHOM/CUTYallMOHHONW 3a1auu
JIOJDKHBI OBITH U3BECTHBI BCEM 00 yUJarOIIHMCS.

Oprannsanus 1 pyKoOBOJCTBO BHeayIMTOPHOI padoThl

BueaynutopHas camocTosiTenbHasi padoTa BBIMOJIHSAETCS MO 3aJaHUI0 MpernojaBarens, Ho 0e3
€ro HEermoCpeICTBEHHOT0 y4acTusl.

[Ipu npenbsBIEHMM BHJOB 3a/JlaHUMl Ha BHEAYAUTOPHYIO CaMOCTOSITEIbHYIO paboTy
pPEKOMEHAyeTCs MCIOJIb30BaTh JU(PPEepeHIUPOBAHHBIA IMOAX0J K YPOBHIO IOATOTOBIEHHOCTH
oOyuaromerocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIHHON pabOThl MpenojaBareib
IPOBOJIUT KOHCYJIBTALUIO C ONpPENEICHUEM LIeIU 33JaHus, €ro COAEP)KaHUs, CPOKOB BBINOJIHEHUS,
OpPUEHTHPOBOYHOTO O0BbeMa pPabOThl, OCHOBHBIX TpeOOBaHUI K pe3ynbTaraM palOoTbl, KpUTEPHUEB
OLIEHKH, (OpM KOHTpOJS W IEpeyHs JUTepaTypbl. B mpoliecce KOHCyabTallMM IpPENoAaBaTellb
NPEIYIpPexIaeT O BO3MOKHBIX THIIMYHBIX OIIMOKAX, BCTPEUYAIOIIUXCS IPY BHITOJTHEHUN 3aaHUS.



Jns  Merogumdeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITENbHOW paboToil B
00pa30BaTeNbHOM YUPEKACHUH pa3pabaThIBAIOTCS y4eOHbBIE TTOCOOMS, METOIUYECKHUE PEKOMEH AN
[0 CaMOCTOSTENbHON MOATOTOBKE K Pa3IMYHBIM BHUJAM 3aHATUH C y4ETOM CHELHMAIbHOCTH Y4eOHOH
JUCHUTUTMHBI, OCOOCHHOCTEH KOHTHMHIEHTa CTYACHTOB, O0bEMa M COJCPIKAHUS CAMOCTOSTEIHHOMN
paboThI, GOpM KOHTPOJISI U T.II.

CamocrosTenbHas paboTa MOXKET OCYHIECTBIATHCS WHAWBUIYAIBHO WIHM TPYIIAMH CTYJCHTOB
B 3aBUCUMOCTH OT LEJIH, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATENIbHOW palboThl, YpOBHS
CJIO’KHOCTH, YPOBHS ITOATOTOBICHHOCTH O0YUYaIOIIUXCSI.

Bunamu 3aganuii 115 BHEayIMTOPHOM CaMOCTOSITEIbHON pabOThl MOT'YT OBITh:

- 7 OBJAJEHHUsSl 3HAHUSMH: YTCHUS TEKCTa; COCTABICHMS IUIaHA TEKCTa; Tpaduueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAaHME TEKCTa; BBIMUCKM M3 TEKCTa; paboTa co
CIIOBapsSIMH M CIPaBOYHUKAM; y4eOHO-MCCIIeZOBaTeNbCKasi paboTa; HCIOIb30BAaHUE aylqHo |
BUJICO3aIIMCEH, KOMIIBIOTEPHOM TeXHUKU 1 IHTEpHET pecypcoB U Jp.;

- JIJIS1 3aKPEIJICHUS] M CUCTEMAaTU3alluY 3HaHUM: padoTa ¢ KOHCIEKTOM JIEKIIMM; [IOBTOpHas padboTa
Ha/ y4eOHbIM MaTepuaioM; COCTaBJICHUE IJIaHa, TE3UCOB OTBETA; COCTaBIeHHE Tadiuul, pedycos,
KpPOCCBOP/IOB, [JOccapusl JUlsl CHUCTEeMaTH3aluu Y4yeOHOro Marepuaja; H3ydyeHUe CcJoBapeH,
CIPAaBOYHUKOB; OTBETHI HAa KOHTPOJIbHBIE BOINPOCHI; aHAJIUTHUYECKass 0O0paboTKa TeKCTa; MOArOTOBKA
COOOIICHNH K BBICTYIUICHHIO HA CEMUHApE, KOH(PEPEHIINH; TOIrOTOBKA

pedepartos, 10KIa0B; cocTaBieHue Ouorpaduil, 3aJaHuii B TeCTOBON Gopme U JIp.

- s (HOpMHUpPOBaHHMS YMEHHH: pEHICHHWE 3aJad ¢ YOpPKHEHWH 10 oO0pasily; pelieHue
BapHUaTUBHBIX 3a/1a4 U YIPAKHEHUH; COCTABIIEHUE CXEM; PEILICHHE CUTYAI[MOHHBIX TPOU3BOACTBEHHBIX
3a/1a; OArOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PaM; IPOEKTUPOBAHUE U MOJIETUPOBAHUE PA3HBIX BUI0B U
KOMIIOHEHTOB IPO(GECCUOHATIBHON JesTEeIbHOCTH, MOATOTOBKA MPE3EHTALMH, TBOPYECKUX MIPOEKTOB;
MOJrOTOBKA KYPCOBBIX M BBITYCKHBIX pa0OT; OMBITHO-IKCIIEpUMEHTAIbHASA paboTa; MPOSKTUPOBAHNE U
MO/JICJIMPOBAHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MTPO(GECCHOHAIBHON AEATEILHOCTH U JP.

Jns  obecrnieueHuss  BHEAyIUTOPHOM  CaMOCTOSITENIbHOM  pabOThl 1O  JIUCUUIUIMHE
npernojiaBaTeneM paszpaldaTbiBaeTCs IEpeYeHb 3aaHuil ISl CaMOCTOSITEIbHOM pPabOThl, KOTOPBIH
HeoO0XxouM /1715 3 PEKTUBHOTO YIIPABIECHUS JaHHBIM BUAOM y4E€OHOMN AESITEIbHOCTH 00YyYaroIuXCsl.

[IpenoaBaTens OCYIIECTBIISAET YIPABICHUE CAMOCTOATENBHOM paboTON, peryinupyeT ee 0o0beM
Ha OJJHO y4yeOHOE 3aHSATHE U OCYIIECTBISET KOHTPOJIb BBIMOJIHEHHUS] BCEMU CTYAEHTaMU Ipynmbl. J{is
ynoOcTBa MpernojaBaTellb MOXET BECTH BEJOMOCTb Yy4yeTa BBIOJHEHMS MHUHMMYyMa 33JaHui,
HEOOXOUMBI [l JOTTYCKa K UTOTOBOW aTTeCTAallMU 1O JUCLMUIIUHE.

B mnpouecce camocTosTeNnbHOW pabOTBHl CTYJEHT NPHOOpPETaeT HABBIKM CaMOOPIaHU3aLUH,
CaMOKOHTpOJIS, CAaMOYINPABJIEHUSI U CTAHOBUTCA AaKTHBHBIM CaMOCTOSITENIBHBIM CYyOBEKTOM Y4eOHOI
JESATEIBHOCTH.

CTyZneHT caMOCTOSITENIbHO OINpENesieT PeKUM CBOCH BHEAYAUTOPHON pabOTHI U Mepy Tpy[a,
3aTpauMBacMOro0 Ha OBJAJACHHE 3HAHWAMHU W YMEHUSMU IO KaXJOW IUCIUIUIMHE, BBIITOJIHSAET
BHEAYJIMTOPHYIO pabOTy MO MHAWBUIYaJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM MOJTOTOBKH,
Oro/KeTa BpeMEHH U JAPYTUX yCIOBUH.

E>xeTHEeBHO CTYyAEHT [OJDKEH YJENATh BBIOJHEHUIO BHEAYAUTOPHON CaMOCTOSITENbHOM
paboThI B CpeJHEM HE MEHEe 3 YacoB.

[Ipy BBIMONTHEHUH BHEAYAUTOPHOM CaMOCTOSITENILHON pPa0OThl CTYIEHT HMEET IpaBo
oOpamarbesi K MPErnoAaBaTeNio 32 KOHCYJAbTallMeH ¢ IeNbI0 YTOYHEHUs 3a/aHusi, (OpMbl KOHTPOJIS
BBIMIOJTHEHHOTO 3a/JaHUsl.

6.3. Marepuanbl 1Jisi NPOBeJeHUS] TEKYylIero M IPOMEKYTOYHOIO0 KOHTPOJISA 3HAHWH
CTY/IEeHTOB

3aganus 1J14 MCCIIeI0BATENbCKUX JOMAIIIHUX PadoT

1. 3ameuyaTebLHBIC YHCJIA

Ha3zoBeM HarypanbHOE 4YHCIO «3aMeyaTelbHBIM», €CIM OHO CaMO€ MaJleHbKOE Cpelu BCeX
HaTypaJbHBIX YHCEJ C TaKoH ke cymmoi nudp. Hampumep, uncno 1 3amedarensHoe, IOTOMY 4TO OHO
camoe manienbkoe u3 umcen 1, 10, 100, 1000 u tak manee. 1 — 3TO mepBoe 3amevaTesIbHOE YHCIIO.



Haiinute BTOpoe 3ameuatensHoe uncino. ONUIIuTe BCe YKcia, y KOTOPhIX cymMMma Iudp Takas xe. To
JKe JJI TpeThero, aecstoro, 2010-ro 3amedarenbHOTO YHUCIa.

HaiinuTe camoe Oosbiioe ABy3HAUYHOE 3amMedarebHoe urciio. Kakoii y Hero Homep?
Kaacc: >=1, <=6
Pazgen: apudpmernxa

2. I[IpsIMOYToJIbHUKH € 32IaHHON MJIOMA/IbI0

Ha xnerwaroit Oymare HapucyiiTe BCce MPSMOYTOJBHUKH, y KOTOPBIX IUIOMIAJh paBHA 24 KIIETKaM.
(CTOpOHBI TOJIKHBI MITH 110 TPaHULAM KJIETOK.) CKOJIBKO MOJYYUTCS TAKMX IPAMOYTOJIbHUKOB?

Jnsg xakux 1ulomaned ObIBaeT TOJBKO OAMH MNpsAMOYroiabHUK? [lig kakux — [Ba pasHbIX
npsimoyrosibHUKa? Tpu pa3zHbIX npsiMoyrosibHUKa? Kak 3aBUCHUT KOJIMYECTBO BApUAHTOB OT ILJIOIAAN?

Haitpute u3 Bcex NPSAMOYIOJbHUKOB C OJWMHAKOBOM IUIOLIAJBI0 TOT, y KOTOPOIO IEPUMETP
HaWMEHBILIHM.

Kaace: >=3 (miomaab, nepumerp), <=5 (IpoOCThIe U COCTABHbIE YHCJIA)
Pa3nen: apudpmeruka, reomerpus
3. Pa3jio:keHnue umnciia

Uucno 15 MoxHO Tpemsi criocobamMy IPeICTaBUTh B BUAE CYMMBI IOCJIEI0BAaTENIbHBIX HATYPalbHBIX
ypcel: 15=7+8=4+5+6=1+2+3+4+ 5. A CKOJIBKO Takux croco0oB s uyucia 115? Kax
HaMTH KOJIMYECTBO CIOCOOOB [Tl TPOU3BOJILHOTO yncia?

Kaacc: >=5 (nenurenn)
Paszpen: apudpmernka
4. CynepkoMnbroTep

CynepKoMIIbIOTEP YMEET BBINOJHATH TOJBKO OJHY ONEPALNIO- ONEPALMIO CMEIIMBAHUSA JBYX YHCEIl:
U3 YHcel M, N KOMOBIOTEpP MostydaeT yucio (m+n) /2. Eciiu m+n — HeueTHOe, TO KOMIIBIOTEP 3aBUCAET.
Bce nonmyuennsie uncna xpaHsatcs B namsaTu. [lycTh HaM JaHbl TpH YUCIa, OJHO U3 KOTOPBIX HOJMb, @
JIBa JApyryue HaTypaJibHble M HE paBHBI Apyr Jpyry. JlJis Kakux 4yucesl M U N Ha CYNEepKOMIIbIOTepe
MO3KHO MOJYYUTh €IUHUILY?

Kaacc: >=6 (HOM)
Paszpnen: apudpmernka
S. luaroHa/jm npsiMoyroJibHUKOB

Ha nucte Oymaru B KJI€TOUKY OOBETH MPSIMOYTOJBHHUK pazMepoM 199 x 991 knetok. Uepe3 CKOIBKO
y3710B (T.€. BEPIIMH KIETOYEK) MPOXOAUT AraroHainb? CKOJIBKO KJIETOK MepeceKaeT AMAaroHalb 3TOTO
npsimoyronbHuka? I[lompoOyiiTe naTh OTBET i MPOHW3BOJBHOTO pa3Mepa MPSMOYrOJbHUKA —
pasmepom M x N KJIeTOK.



Ilpumeuanue. JlnaroHasns IepeceKkacT KIETKY, €CJIM OHA 3aXOAUT «BHYTPb» 3TOM KIIETKH, a HE IIPOCTO
IIPOXOJAMT Yepe3 BEPLIUHY.

Kaacce: >=6 (HO)
Paszpnen: apudpmernka
6. 3agaya o pazmene

Kakue cyMMbl MOXKHO YIIJIaTUTh MOHETaMU 110 3 U 5 pyOueit? O6o0ieHne: Kakue 9uciia BIpakaroTCs
KoMmOuHaruel ax+by, roea u b— naHHble HaTypajbHbIE 4YHCIA, X M Y — MPOM3BOJBHBIC IIEJIBIC
HEOTpHUIaTeNIbHbIE YHCIIA.

Kaacc: >=6 (HOM)
Pazgen: apupmeruxa
7. Cxiganble KBaApaThl
Cknganple yncia — 3TO YKcia, KBaApaT KOTOPBIX OKaHYMBAETCS Ha TO ke yucio. Hanpumep:
52=25; 6°=36; 25 = 625.
«[IsaThI0 MATH — ABAIATH NATHY, IIECTHIO IECTh — TPUALIATH IECThY.
HafIIlHTe KaK MOKHO OOJIbIIIE CKJIaAHBbIX YHCECII, Haf/'II[I/ITC croco0 HaXO0XJICHUS BCCX TaKHUX YUCCII.
Kuaace: >=7
Pa3nen: apudmernxa, aaredpa

8. I[louck ymKce ¢ 3aJaHHBIM KOJIMYECTBOM JeJIuTejael
EcTh TONBKO OIHO YHCIIO, UMEIOIIEe POBHO OJWH JICIHUTENh, - 3TO €IWHUIA. POBHO JBa JEIUTENs
UMEIOT BCE MPOCTHIE YHclia. POBHO TpW JenuTeNs WMEIOT, HampuMmep, ducia 4 u 9, SBistonmecs
KBaJI[paTaMH TPOCTBIX 4Wcel. Bce nm 49ucia, WMEIOIIHE POBHO TPHU JEIHTENS, OOJAIar0T ITUM
cBorictBoM? KakuM MokeT OBITH BHJ YHCIIA, UMEIOIEero poBHO 4 nenutens? S5 gemurenend? st
JAaHHOTO HaTypaybHOTO urcna N onmuimTe Bce HaTypalbHbBIE Yncia, uMerolue poBHo N nenuteneit.

Kuace: >=7 (ocHoBHast TeopeMa apu(pMETHKH)
Pazgen: apudpmernxa
9. Paznoxenus: npoodei

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

st yucna 1/7 pa3nokeHue B NECATUUHYIO IPOOh MEPUOIUYHO U COCTOUT U3 miecTu mudp, a st 2/7,
3/7, ..., 6/7 — u3 Tex xe mectu nudp B Apyrom nopsiake (mposepwte!). A BOT mist uncna 1/13 u 2/13
Habops! 1udp pasueie. MccneayiiTe pa3nokeHUs: STUX YUCeN U uucen Buaa 1/p, 2/p, ..., (p-1)/p, nns p
=17,19, 41, 47 n npyrum NpocThIM YHUCIaM, U pa30epUTeCh, KaKue ObIBAIOT IIHKIIbIL.

Kaacc: >=8



Paszpnen: apupmernka
10. Ilepnoanyeckue MocCae10BATETbHOCTH
HaiinuTe nepuoasl mociae0BaTeIbHOCTEM:
1) a,=n"(mod k),
2) Dby, =on (mod k), rae on — unciia dubonauyu.
Kuaace: >=9 (apu¢merunxu ocrarkoB, 0uHoM Hesrorona)
Paszpen: apupmernka

11. Knaccudukanus rpapkoB ApoOHO-KBAAPATHYHBIX yHKIIMIA

ax? +bx +c
dx? +ex +f

HC BBIIIC BTOpOﬁ. KaKI/Ie THUIIBI rpa(bI/IKOB MOTYT HOHy‘II/ITLCH (HCCHeﬂYﬁTe KOJINYECCTBO Hy.]’[eﬁ,
BCPTHKAJIbHBIX 1 HAKJIOHHBIX aCHUMIITOT U TI[)‘7

PaCCMOTpI/IM (bYHKLII/IIO y= , 1€ B UHCJIIUTCIIC U B 3HAMCHATCJIIC — MHOI'OYJICHBI CTCIICHU

Kuace: >=8 (nqpo0Ho-kBagpaTu4Hbie pyHKIIUN)
Pa3nen: anreopa
12. CumMeTpHUYEeCKHE MHOTOUYJIEHbI

CuMMeTprYeCcKre MHOTOWIEHBI — 3TO MHOTOWIEHBI OT JBYX [€PEMEHHBIX, KOTOPHIE OT 3aMEHbI OJHON
IIEPEMEHHOMN Ha IPYryr0 He W3MeHsrTcs. Hampumep: X2+y2, X+Yy-Xy. MHOrounensl U =X +y u v =
XY Ha3bIBAKOTCS IEMEHTAPHBIMA CHMMETPHYECKMMHU MHOTOYICHAMH.

BepHo JIh, 49TO JII000M CI/IMMeTpI/IIIGCKI/II\/’I MHOT'OYJICH MOXHO MNPEACTAaBUTHL B BHUAC MHOIO4YJICHA OT
areMeHTapHbIX U 1 V? Kak 3To caenats ObICTpo?

O0o0menne. [ToctaBpTe 1 pemInTe aHAIOTUYHYIO 337ady Il CAMMETPUYECKOTO MHOIOUWIEHA OT TPEX
HepEeMEHHBIX (CKOJIBKO €CTh 3JIEMEHTAPHBIX CHMMETPUYECKUX MHOTOWICHOB OT X, Y, Z?).

Kuace: >=8 (MatemaTuyeckass uHayKkuus, 0naom HeroTona)
Pa3nen: anredpa

13. MHoOro4/1eH ¢ 3aJaHHBIM HYJIEM

[TocTpoiiTe MHOTOWIEH C HEIbIMH KOX(P(UIIMEHTaMH, UMEIOIMHUA HOJNb X = V2 +43. [Toctporite
MHOTOYJICH HAUMEHBIIEH CTeneHu, 00IaJaroIIHii STUM CBOMCTBOM.

O06o0menue. Ta sxe 3a71aua UIsE CyMMBbI K KBaJJpaTHBIX KOPHEH M3 Pa3IMUHBIX MPOCTHIX YHCEI.
Knacc: >=8 (kBaapaTHble YpaBHEHUSA, HPPALMOHAJIbHOCTH)
Pa3zgen: anredpa

14. UppauuoHaibHbIe KOPHH



[Ipu kakux nenvix a,b,Cc kKopHH ypaBHEHUS x* +ax® +bx+Cc =0 3amuchIBaIOTCSA TOJLKO qepes
KBaJpaTUYHbIC UppaMoHaIbHOCTH? (JlomyckaeTcs HECKOIBKO 3HAKOB KBAJAPATHOTO KOPHS — OJHMH B
ApYroMm.)

Kunacc: >=8 (kBaapaTHble YypaBHEHHUS, 3aMeHA NepeMEeHHbIX)
Pa3zgen: anredpa

15. KoinyecTBo pemeHuii

o . 4 2
1. Hccnenyiite konmuyecTBO KOpHEW ypaBHeHus X + PX° +( =0 B 3aBucumMocTH OT

napameTpoB P u . Hapucyiite Ha 1uiockoctu napameTposB (P, () 061acTi, COOTBETCTBYIOLIHE
ciydaro 4, 3, 2 ¥ T.1. KOpHEH.
2. AmnanormyHas 3a7ada Juisi KyOM4eCKOTO MHOTOUYJICHA X3 + px +q =0.

3. Hccnenyiite KOJIMYECTBO KOpHEH ypaBHEHUS x* +ax® +bx+c=0 B 3aBUCUMOCTH OT
napameTpoB @, b u C. M300pa3zute cOOTBETCTBYIOIIME 00JIACTH B MPOCTPAHCTBE MApaMETPOB
(a,b,c).

Kuace: >=8 (kBagpaTHble ypaBHeHHsl, Teopema be3sy)
Pa3znen: anredpa
16. Kak yBuieTb cHMMeETPHIO MHOTOYJIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 Jserko perraeTcsi ¢ MOMOINBIO 3aMEHBI HEM3BECTHOM. J[st 3TOTO
JIOCTaTOYHO IIEPEMHOKUTh KpaiHHe CKOOKH, IIEPEMHOKHUTh CpelHHE CKOOKHU:

(X2 + 3X)(X2 +3X+2)=1 wu cnenar 3ameny t = X2 +3X . Onnaxo, ecim cpasy pacKphITh BCE

CKO6KI/I, TO HETIOHATHO, KaK pCUIaTh MOJYUYCHHOC YPABHCHHUC (KaK YBHUICTH HYKHYIO 3aMeHy):

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

Tpebyercss uccnenoBarh, Kakas OCOOCHHOCTh JIEBOM 4YacTH ypaBHEHHUsS TO3BOISET CIENaTh HYKHYIO
3aMeHy, KaKOW KJlacC YpPaBHEHH MOXHO pemaTh MOJOOHBIM CIOCOOOM, KakK ONPENeNsITh IS
MHOIowjc€Ha CTaHJapTHOTO BHAA, MOXHO JIM HaUTH €ro KOpHH COOTBCTCTBYIOHICﬁ KBaI[paTHqHOfI
3aMEHOM.

Kunacc: >=8 (kBaapaTHble ypaBHEHUS, 3aMeHA NMepeMEeHHOil)
Pa3nen: anredpa
17. UccaenoBanue rpadukoB JMHEeHbIX GYyHKIUH HA miIockocTu napametpos (K ; b)

Paccmotpum koopauHatHyto miockocTh (K;b). Kaxnas npsmast Buna y=kx+b wm3oOpaxaercs Ha 3TOH
IUIOCKOCTHU B BHJE TOUKH. Ha koopnunatHo# miockoctu (K;b) mpoBeneno tpu mpsimble, mpoxoasinue
yepe3 oJHy TouKy. Kaxkmas Takas mpsimas u300pakaeT HEKOTOPOE CEMEHCTBO MPSMBIX Ha IIOCKOCTH
(x;y). Kak sTH cemelicTBa NpsSMBIX CBSI3aHBI MEXIy COOOH? AHANOTHUHBIA BOMpPOC Ui Tpex
napauIeIbHBIN TPSIMBIX.

Kaacc: >=7 (1uHelinas pyHKnms)

Pa3nen: anredpa



18. lnopantoBo ypasuenue A.A. MapkoBa
PemnTe ypaBHEHHE B LEIIbIX YHCIIAX: X2+y2+22=3xyz.
Knacc: >=8 (kBaapaTHble ypaBHeHUs, Teopema Buera)
Pa3zgen: anredpa, apudpmernka
19. Ilepuoanueckas mocjae10BaTeIbHOCTH

[TocnenoBarensHOCTh a,,, =—a, —8,,, (8, =0,8, =1) sBuserca nepuoxuyeckoii (mposepsre). [Ipu

n

kakux uuciaax K u | mocmemoBarensHOCTE &, =Ka, +1a,,, momydaercs nepmoamueckoit? Kakoit

JUTMHBI MOXET OBITh Meproa?
Kaace: >=9
Pa3nen: anredpa

KonTpoabsnasi padora Ne 1

Bapuant Ne 1.

1. Ha nocke naprcoBan MHOTOYTroJbHUK. OTMETHITN CEPEMHBI €T0 CTOPOH, a caM
MHOTOYTOJIBHUK cTEPaH. Kak BOCCTaHOBUTH MHOTOYTOJILHUK MO CEpEANHAM CTOPOH?
CkonpKo penieHuit nMeer 3agada’?

2. Ha ckonbko uyacTell MOXKHO pa30OMTh MJIOCKOCTh N NpAMBIMU? YKakute HauOojbllee U
HanMeHblIee yncio yacteid. Kak Hano pe3ats?

Bapuant Ne 2.

1. Ha30BéM MHOTOYTOJBHHUK paGHOY20bHBIM, €CIH Yy HEro Bce yINIbl paBHBL. Hampumep,
PaBHOYTOJBHBIN YETHIPEXYTONBHUK — ATO MPSMOYTOJIBHUK. Y HEr0 paBHBI MPOTHUBOIIOIOKHEIC
CTOPOHBI, TMArOHAJIM PAaBHBI W JEJATCA TOYKOW TEpEeceYeHHs MormojiaM M T.I. A Kakue
CBOWCTBA €CTh Y PABHOYTOJIBHOTO wWecmuyroabHUKA?

2. Ha xneryaroii 6ymare oOBenEH MpsAMOYroibHUK pazmepoMm 3*4 kineTku. CKONBKO Ha 3TOH
KapTUHKE KBaApaToB? A CKOJBKO MPSIMOYroidbHUKOB? Te ke BOMPOCHI [Jis MPSMOYTOJIbHUKA
pasmepamu n*m.

Konrpoabnas padora Ne 2

Bapuant Ne 1.

1. UmeeTcst HECKOJIBKO HACTOSIIIIUX MOHET — BCE OJJHOTO Beca, M oAHa (hanpiumBas — oHa Jerye. Kakoe
HaMMEHBIIIEE YKCJIO B3BEUIMBAHMN Ha YallleYHBIX BECax IOHANOOUTCS, YTOOBI ONpPEIeTUThH
¢anpmmByto Monery? Kak Hamo B3BemmBaTh? CHauasa pemute 3aaady g 3, 9, 27 moner. Ta xe
3amada, ecnu (aiblIvBas MOHETa OTIMYAETCS MO BECY OT HACTOSIIMX, HO HEM3BECTHO, B KaKYIO
CTOPOHY.



2. B urpe Hum urpator noe. ECTb HECKOJIBKO KydeK ¢ KaMHSIMH. 32 OJMH XOJ MOKHO B3SITh Jr000€

KOJIMYECTBO KaMHEH, HO TOJIBKO U3 OJHOW Ky4YKH. BBIUIPBIBAET TOT UIPOK, KOTOPBIA BO3BMET KaMHHU

nocneaHuM. Tpebyercs pazpadorarh cTpareruio urpsl B Hum.

Bapuanr 2.

1.

Mynpensl monaiu B IUIGH K JOJoeqaM. Y JIIOJIOENOB €CTh Takod o0brvaid. [ToiiMaHHBIX
IUICHHUKOB BBICTPAMBAIOT B KOJIOHHY M HAJEBAIOT MM Ha TOJIOBBI KOJIMAKU — KOMY OEJIBIi,
KOMY 4YepHbIi — Hayraj. Kaxplil MieHHUK BUIUT, KAKOTO IIBETAa KOJIAKU y BCEX, KTO CTOUT
nepes HUM, HO HE 3HAaeT, KaKOM KOJIMAK y HEro caMoro M y BCeX, KTO CTOUT 3a HUM. Kaxkblii
IUICHHUK, HAaYMHAs ¢ MOCIEAHEr0, JODKEH CKa3aTh, KAKOTO 1IBETa y HEro KOJMak (OCTalbHbIE
CHIBIIIAT €r0 OTBET). TeX, KTO OTBETWJ MPaBHIbHO, — OTIMYCKarOT. OCTalIbHBIX — ChEAoT.
Mynpenbl 3HaIOT Mpo 0o0bIUall U MOTYT MEXAy coboi moroBoputhes. Kak myapenam cractu
noOoubiie yenoBek? Kakoe Hanbospliee YMCIO YEJIOBEK MOXHO CIACTH B CAMOM XYJIIEM
cinyyae?

beckoneunast B 06€ CTOpOHBI IOJIOCA KJIETYATON OymMaru COCTOMT U3 YEPHBIX U OEINbIX KIETOK.

Kaxnyro cekyHny KJIeTKa, IMEIONIas YeTHOE YHUCII0 YEPHBIX COCEICH, CTAHOBHUTCS O€JIOoH, a
MMEIOIIAas HEYETHOE YHUCIIO YEPHBIX COCENeN — uepHOU. 3ydnTh 3BONIOLIMIO Y30POB.

Bonpocs! k 3a4ery

HaquLIe MCTOJbI B 06y‘l€HI/II/I MAaTCMAaTUKE: OIIbIT, CPABHCHUC, 0606H_IGHI/IC, a6CTpaer0BaHHe,

KOHKpETHU3alus. Amnanu3 u cuHTE3 B 06y‘I€HI/II/I MaTEMaTHKCE.

HBOoNoO O RWDN

12.
13.
14.
15.

16.
17.
18.
19.
20.

0.

Buasl ymo3akimroueHUi: HHAYKIUS, JEAYKIHS U aHAJIOTHs B 00yUYeHHH MaTeMaTHKe.
AKCHOMBI, TEOPEMBI U METOJMKA PAOOTHI C HUMHU.
HccnenoBaTenbckue 3a1aui B 00ydeHUH MateMaTHke. MeTtoauka paboThl ¢ 3a1a4aMH.
Meroasl pelieHns] ypaBHEHUM U HEPABEHCTB C MOJYJISIMH.
Meroas! pelieHus 3a1a4, COACPKALIUX I1apaMETPBI.
Meroasl pelieHns] TeOMETPUYECKUX 3aa4 IOBBIIIEHHOW CII0KHOCTH.
Meroap! pelleHts UCCIIEI0BATENbCKUX 3a1a4 TEOPUU YUCEIL.
MeTob1 pelieHus: UCCIIeI0BaTENbCKUX 3a1au alreOpsl.
Meroas! peleHts OJTUMITHAIHBIX 3a1a4.
Opranuzanys MorMcKOBO-UCCIIE0BATEIBCKON NE€ATENBHOCTH YUaIIUXCs

CpaBHUTEIIbHAS XapaKTePUCTHKA CHCTEM TPATUITMOHHOTO ¥ PAa3BHBAIOIIETO OO0YICHHUS
XapakTepucTruka IpoOJIeMHOTO 00yUeHUS

OcCHOBHBIE 3Tanbl y4eOHOTO UCCIIEAOBAHUS

Buibl caMOCTOSATENBHBIX HCCIEIOBATENLCKUX PAOOT yHaluXCst

OCHOBHBIG STallbl Hﬂy‘IHOFO HUCCIICOOBAHUA

TexHoOTUM IPOBECHUS HCCIIEIOBATENBCKON PabOTHI

Meroanka moadopa uCCiIe0BaTEIbCKUX 3aa4 B 5S-7KII.

MeTtoauka moadopa uccie0BaTeNbCKUX 3a/1a4 B 8-9KII.
Mertoanka moadopa ucciaeaoBaTenbckux 3a1aq B 10-1 1kt



I(onmpwzb oceoenun Komnememgud

Ne Bun xouTpons KonTponupyemsbie paszaesnbt Komnereniuu,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Tema 1- Tema 10 YK-6, I1K-2

KOHTp.paboTa(rpoB
€pKa U OILICHKA)

2 Teopernueckuii Tema 4 YK-6, I1K-2

TECT

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

pelieHue
MPaKTUYECKHUX

3aJaHUuN
(aymuTopHasi)

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

6 cemecTpe

7. YueOHO-MeTOIMYECKOE M MaTepHAJbHO-TEXHMYecKOoe olecrneyeHHe AUCHHUIIMHBI
(Moay.nsl) Mccaen0BaTeIbCKHE 32Ja4H B IIKOJIBbHOI MaTeMaTHKe
IlepeueHb OCHOBHOW W JONOJHHUTENBbHON Y4eOHON JHUTEpaTypbl, HEOOXOIUMOW IJii OCBOCHHMS

JAUCIHITIIMHBI (MOI[yJ'IH) HCCIIeA0BATEIbCKUE 3aJaUH B IIIKOJIHLHOM MaTEMaTHKE.

K ocHoBHOI (00s3aTenbHON) NUTEpaType OTHOCITCS Y4YEOHUKH, ydeOHBIE MocoOus, y4deOHO-
MeTouYecKas JuTepaTypa U MOHOTpaduu, H3yYEHHE KOTOPBIX SBISETCS OO0S3aTENbHBIM IS
OBJIQJICHUS 3HAHUSMHU B TIOJTHOM O0BEME IO JUCIHUIUIMHE B COOTBETCTBUHU C AaHHON mporpammoit. K
OCHOBHOM, Mpexk/e BCero, OTHOCUTCS JUTeparypa, umeromas rpud MuHuctepctBa oOpazoBaHus U
Hayku Poccuiickoit ®enepanuu uan  Y4ueOHO-METOIUYECKOTO OOBEIUHEHHS, PEKOMEHIYIOIINX
W3/IaHWE K WCITOJIb30BAaHUIO B yueOHOM Tpoiiecce. B crimcke OCHOBHOW JTUTEPATYyphl YKAa3bIBAETCS HE
OoJiee IMATH WCTOYHHKOB, MMEIOIIMXCA B JIOCTATOYHOM Koin4yecTBe B (Qoume Oubmmorexu. Ecim
JIOCTYITHA JJICKTPOHHAS BEPCHS y4eOHWKOB, Y4E€OHBIX MOCOOWM WM T.O., CIAEAYyeT yKaszaTh IJsi HUX
PEXHUM JOCTyTIA.

K nonomHuTensHOM OTHOCHTCA JUTEpaTypa, pEeKOMeHJayemas OakajlaBpaMm, MaructpaMm JUist
CaMOCTOSITENIbHOTO W3YYEHHsI MPU BBIIOJHEHUH KypCcOBOro mpoekta (paldoTbl), y4eOHOl Hay4yHO-
HCCIIEIOBATENbCKOM paboThl, MpU HamucaHuM pedepaToB, OIS TMOATOTOBKM K CEMHHapawm,
NPAaKTUYECKUM 3aHATUSAM, JTAaOOpaTOPHBIM paboTaM M JAPYIMM YYEOHBIM 3aHSATHAM, a TaKXkKe JUIs
yIITYONeHHsI U PACIIMPEHUs 3HAaHUH 10 JAHHOM JUCLUIUINHE.



Bce

HCTOYHHUKH B OCHOBHOMH n ,[[OHOJIHHTGHLHOﬁ JIUTCPATYypC Jar0TCA C IIOJIHBIMHU

6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIMIMCaHUuAMHU B COOTBCTCTBHUU C pOCCHﬁCKHM WM 3alaaHbIM CTaHAapTaMU

odopmIIeHHUS.

Jiis Mmaructpatypbl 00s13aTeIbHO HAJTMYUE JTUTEPATYPhl HA AaHTJIMHCKOM SI3bIKE.

7.1. YueOHas qureparypa:

Jlureparypa

1. B.W. ApsHonbn «3amaum miusa geredd or 5 mo 15 mer». M., MIITHMO, 2004. «A aayboxo

y0excoén, umo sma Kyibmypa <mblulleHus> 0olee 6ce20 60CNUMbIBAEMCA PAHHUM
CAMOCMOAMENIbHbIM ~ PA3MbIULIEHUeM O NPOCMbIX, HO He JlecKUX B60npocax, 6pooe
npueedenHvlx Hudicey. HecMOTps Ha  «IeTcKoe» Ha3BaHME, OpomIopa BechbMa
coJiepKaTelibHa M MaTeMaTHYEeCKH, U MeToanuecku. B wactHoctr, 3amaun NN 33, 35, 41,
45, 46, 47-49, 55 naroT XOpOIITUE TEMBI JIJIsl UCCIICOBAHHUS .

H.b. Bacunbes, B.JI. I'yreamaxep, XK.M. Pa66ot, A.JI. Toom. «3a0uHble MaTeMaTUYECKUE
omummuans». M., Hayka, 1986. «3a pasposnennvimu pakmamu mvl cmapanucey ysudems
KOHMYPbl  BAJNCHLIX MAMEMAMUYECKUX NOHAMUN U KOHCMPYKYUU, NOKA3amvp, Umo
0000Wenue CPABHUMENbHO HECNONHCHBIX 3a0ay UHO20A 6bl8OOUM HA NepeoHull Kpatul
Mamemamuxuy. B KHUT€ MHOTO MHTEPECHBIX M COJIEPKATENIBbHBIX 3a7a4 U UX 00CYXKIIeHuS,
00001IeHuSs, CBS3H C APYTHMH 33Ja4aMH.

b.P. ®penkun (cocrt.). Jletnue kondepenuuu TypHupa ropoaos. M306paHHbie MaTepuabl.
Bem. 1. M., MIHJHMO, 2009. «... noopobno paccmomper psao 3a0au, npeoio#CeHHbIX HA
Jlemnux xongpepenyusax medxcoyHapoonozo Typuupa 20podos, 20e 00apénHble WKOIbHUKU
U3 pa3HbIX CMpPan NPUOOWAIOMCs K UCCIe008ameNb KoL pabome 8 001acmu Mamemamuxu.
Ilpusedenvl pewenus 3adau, ux o60b6ujeHUs, OceeujeHvl cMedcHble sonpocel. Temamuxa
U30AaHUS CBA3AHA C PASTUYHBIMU 00IACMAMU COBPEMEHHOU MAMEMAMUKIU.»

CK. Jlango «Jlekuuu o mpoumsBoasumx ¢ynkuusax». M, MIIHMO, 2004. «VYnop 6
UBTIONCEHUU CcOeNaHn He HA OOWUX meopusx, a Ha ApKux npumepaxy. KHura conepxur
MHOTO KpPacUBBIX M JOCTYIHBIX HIKOJBHHUKAM 3a/lad MepPeurCIUTENTbHON KOMOMHATOPUKHU
(uncna Karanana, uncna [{uka, nuarpammsl FOHra u T.7.).

A K. 3BonkuH «Manbimm u marematuka». M., MITHMO-MHNOO, 2006. IlpekpacHas
KHHUTA 00 OIBITE MAaTEMaTHUECKOTO KPYXKKa JUTsl TOIIKOJILHUKOB, «YUUm He Mamemamuxe, d
006pasy HCU3HU.

J1. Iloiia. Maremarnueckoe OTKphITHE. Pemienue 3a1ad: OCHOBHBIE IOHATHSA, U3YYCHHE U
npenonaBanue. M., Hayka, 1976. YPCC, 2009. «Ob6yuenue mamemamuxe OOJHCHO
npeoycCmMampueams 03HAKOMIEHUEe VUAWUXcs (pazymeemcs, 8 OONYCMUMbIX npeoenax) co
ecemu cmoponamu mamemamuyeckou oesamenvHocmu. OcobeHHO 6adiCHO, UMOObL OHO
OMKPLIBANO 00pO2Yy K CAMOCMOSAMENbHOU mMeopueckol pabome...» DopMyIUpyOTCS
o0mue TMOAXOAbl K PEUICHHI0 3a1ad, OOCYXKIaeTcs, Kakue 3aadydl XOpOoIld JUIs
UCCIIEIOBaHHUS, IPUBOINUTCSI MHOKECTBO TIPUMEPOB.

J. Tloita. MaremaTuka U mpaBonoa00HbIe paccyxaeHus. M., u3n-so Uuoctp. Jlur, 1957.
YPCC, 2009. «bydem yuumsbcsa 0okazvléams, HO Oy0em YUumuvcs makice 002a0bl8aAmMbCs.»
Ha Oonpmiom wmcine NOpuUMEpPOB JAEMOHCTPUPYIOTCSI OCHOBHBIE TNPUEMBI JIOTAJKH —
WHAYKIMS W aHajorus. MaremaTtnka B 3amadax. COOpHHMK MaTepHalIOB BBIC3IHBIX MIKOJM
KoMaHAbl MockBbl Ha Bcepoccuiickyro mareMatudeckyro onmummnuany. / Ilona penakimeit
A.A. 3acnasckoro u ap. M., MITHMO, 2009. «...ocrosy mamemamuueckozo 0bpazosanus
CUNbHO20 YYEHUKA OO0NNHCHO COCMABIAMb peuleHue U 00cydcoenue 3a0ai, 6 npoyecce
pabomsl HAO KOMOPLIMU OH 3HAKOMUMCA C BANCHBIMU MAMEMAMU4eCKUMU UoeamMu U
meopusamu». MHOrHe 3aauydl COOpPHHMKA MOXKHO TIPEBPATUTh B XOPOIIUE TEMBI JUIS
HCCJIETOBAHMUS.



8. C.A. l'enxkun u ap. Jlenunrpanckue matematuyeckue Kpyxkkw. Kupo, ACA. 1994.
3ameuaTenbHas KHUTA, COAEpKAIIAs KpOME MPOYEro MoA00PKY UCCIEeIOBATEIbCKIX 3a/1a4,
«CYymb KOMOPBIX COCMOUm 6 NOCie008aMeNbHOM DeuleHUU YenouKu HempyoOHblX NemMM,
CKAAOBIBAIOUUXCSL 8 OOKA3AMENbCMBO 0080bHO mMpYOHOU meopembly (cc. 221-223). Cwm.
Takxke cc. 236-239, rne onucaH MaTEeMAaTUYECKUM ayKIIMOH — COPEBHOBAHME I10 3ajayam,
JTIOTYCKAIOIIUM MTOCTENEHHOE JIOCTUKEHUE TEIIH.

9. JI.D. llInons, A.. Crubnes, H.M. HerpycoBa «CucreMa OTKpPBITHIX 3a7a4 110 TE€OMETPUH.
7 xnacc. 8 ximacc.» M., Uucteie npyabl, 2009 (http://sch-int.ru/intel/index.php/kafmatem).
[IpakTueckun Bechb Kypc reoMeTpuu 7-8 Kjacca H3JI0KEH B BHJIE OTKPBITHIX 3ajad,
JOITYCKAIOIUX B O0YYCHHUH JICMEHTHI HCCIIE0BAHUS.

7.2. UnTepHET-pecypcehl

http://www.lib.mexmat.ru - DnexTpoHHas OHOIMOTEKA MEXaHHKO-MAaTEMAaTHYECKOro (haxkysibTera
MOCKOBCKOT'0 TOCYIapCTBEHHOT'O YHHBEPCUTETA

http://www.mathnet.ru/ - OG6mepoccuiickuii Maremaruueckuii mopran Math-Net.Ru — »st0
COBpeMeHHass HMH(OpPMAIMOHHAs CUCTEMa, MPEIOCTABILSIIONIAS POCCUICKUM M 3apyOeKHBIM
MaTeMaTHKaM pa3InvHble BO3MOXKHOCTH B IMOMCKEe HH(MOPMAIMM O MAaTEeMAaTHYCCKOW JKH3HH B
Poccun.

http://www.benran.ru/ - bubnuoreka o ecrecTBeHHbIM Haykam Poccuiickoit Akanemun Hayk.

7.3. IIporpaMmmMHoOe oOecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepunajbHO-TeXHH4YeCKoOe o0ecnievyeHne

B opranuzanum yueOGHOro mporecca HEOOXOAMMBIMHU SBISIOTCS CPEACTBA, OOecHeyuBarolIne
ayJMOBU3yaJIbHOE BOCIpHUATHE Y4eOHOro marepuana ( CIEUMaTU3UPOBAHHOE JIEMOHCTPAIMOHHOE
o0opymoBaHue):

1.locka u men (unu 60J1ee COBpEeMEHHBIE aHAJIOTHUH )

2. KOMITBIOTEpHBIE U MYJIbTUMEAUNHBIE TEXHOJIOTHH

3.MUKpOOH U COOTBETCTBYIOIIME YCTAaHOBKM (JUIsi pPabOThl B OONBIIMX AayAUTOPUAX C
MHOTOYHCIIEHHBIMH I'PYTIIIaMH CTYJCHTOB)


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

PaGouas mporpamma  aucuuruimasl MccienoBaTenbckue 3aJauyM B IIKOJBHOM Kypce
MaTeMaTHKHU COCTaBjieHa B coOoTBeTCTBUH ¢ TpeboBanusmMu PI'OC BO no HanpaBiieHHIO TOATOTOBKH
01.03.01 « MaremaTnkay, YTBEpXKAEHHOTO MpPHUKa3oM MHHHUCTEpCTBAa  OOpa30BaHUS M HAYKH
Poccuiickoit @eaeparuu ot 10.01.2018r Ne8, ¢ yuetom pexomenaaruii OITOIT nanpasnenus 01.03.01
Maremarnka, mnpodeccuonanpHoro crapmapta 01.001 OOpazoBanue, YTBEpKIESHHOTO IPUKA30M
MunucTepcTBa TpyAa u conuainbHou 3amuThl Poccuiickon @enepanuu ot 18.10.20131 Ne544H.

[TporpamMmmy cocTaBuI:

Cr. npenogaBarens kadenpsl «MaTemarnueckuid aHanuszy» AymieBa M.A.

[MporpamMma omoOpeHa Ha 3acenannu kadenpol «MaTeMaTH4ecKuil aHaIN3

IIporokon Ne9 ot «24» mas 2022r

[Iporpamma ono6pena YueOHO-METOIUIECKUM COBETOM DU3NKO-MaTeMaTH4ecKoro GakyabTeTa

npotokoa Ne 10 ot «22» wutons 2022 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuU Y 4e0HO-METOAMYECKOTO COBETa YHUBEPCUTETA

npotokoi Ne 10 ot «29» wutons 2022 r.



CBeneHusi 00 yTBep:KIeHMH TMPOrpaMMbl HA oO4YepeaHOH Y4YeOHbId Irox M PpPerucTrpanuu
H3MEHEeHU

YyeOHblii Penrenue BHecennbsle u3MeHeHUS IMonmuce 3aB.

roJ kadenpsl kadenpoit
(Ne mporoxomna, nara)







