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1. Henau ocBOeHUs TUCUMIIIMHBI

-rnybokoe n3yyeHve cTygeHTamm OCHOB LUKONbHOMO Kypca MaTeMaTuKu;

-3HAaKOMCTBO C 3agadYamMu no MmatemMmaTtuke and O6LIJ,€06pa3OBaTeJ'IbeIX LLUKOJ1 U LLUKOJT N KNnaCccoB
C yFJ'Iy6J'IeHHbIM N3y4HeHNneM MaTeMaTUuKu;

-Bblpa6OTKa Yy 6yﬂ,yLLl,I/IX quTene|7| yMeHI/IIZ 1 HaBbIKOB peLlleHNA nccrieagoBaTeribCKUX 3adady n
3a4a4 NoBbILLEHHOW CITIOXXHOCTW;

-BOCMUTaHNE YMEHUN NPOBeSEHNA pasfNYHbIX POPM BHEKNACCHbIX 3aHATUN.

Y4ye6HbIl Kypc BKMtoYaeT TeopeTuyeckoe 060CHOBaHUE Hay4HbIX OCHOB Hanbonee
YHUBepcanbHbIX NOAXOA0B K peLLeHWto 3a4a4y NOBbILLEHHON TPYAHOCTU C Y4ETOM LUKONbHOMO
Kypca MaTeMaTuKK; NpaKTU4YeCKoe UCNoSb30BaHMe MOSyYEHHbIX 3HAaHUI AN peLLeHns
yKasaHHbIX 3agau. [Mpu nsy4eHumn gaHHom AMCUMNIMHBI NPOBOASTCSA NpaKTUYeCcKNe 3aHATUS,
HanpaBrieHHble Ha NOBbLILLEHNE YPOBHSA MaTeMaTUYeCKON NOArOTOBKU CTYAEHTOB.

Ilepeyens mpogecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIMI M TPYIOBBIX
(yHKumii, COOTBeTCTBYIOIIMX NPO(eccCHOHATBLHOI 1eSITeJIbHOCTH BbINNYCKHUKOB

HaumeHoBaHue qokymeHTa Kon HaumeHnoBaHue 6a30BOM IPYIIIbI, TOJKHOCTH
(mpocdeccun) WM CieNUaTLHOCTH

OK3 2320 [Ipenonaparenu B CpeAHEH IIKOJIE
2340 [IperogaBareny B cUCTEME CITEITUATEHOTO
o0pazoBaHuA
Kona n O0001meHHbIe TPYA0BBIe QyHKIUH Tpynosbie pyHkuun
HAHMeHOBaHUe Kon HaumeHnoBanue Ypoeenn HaumeHoBaHnue Kon Ypoeenn
npogeccHOHATBH kBaJuGuka (moxypoBeH
oro 14008 b)
cTaHgapra KBaJIH(UKA
1]
01.001 ITenmaror Ilemarornueckas O6menenarornuec | A/01.6
(memaroruueckas JESITeTIBHOCTD TI0 Kast QyHKIHUS. 6
JESTEIILHOCTD B MIPOEKTHPOBAHUIO U O0byuenue
JIOIIKOJIEHOM, peanuzanyu Bocrnurarenpbhas | A/02.6
HAYaTLHOM 00pa3oBaTeILHOTO JICATCITBHOCTD 6
o01em, A | mpomecca
OCHOBHOM 0011IEM, 00pazoBaTeIbHbIX 6
CpexHeM 001IeM OpraHu3aIHsIX PasBuBaroras AJ03.6
00pa3oBaHUN) JTOITKOJILHOT O, JICATCITBHOCTD
(BocimTaTeNb, HaYaJIbHOTO 00IIIETO, 6
YUHUTEITh) OCHOBHOTO 00111€T0,
CpeIHero ooIero
o0OpazoBaHuA




Ilegarornyeckas ITenarornyeckas
JESITeTBHOCTD TI0 JEeSITeIIBHOCT T10
MPOCKTHPOBAHHIO U peanuzaruu
B | Peamsaiuu 6 porpamMmm B/03.6 5
OCHOBHBIX OCHOBHOTO U
00111e00pa3oBaTeNbHbIX CpenHero
MIPOTpaMM o0rrero
00pa3oBaHUSA

Mecto mucuuninnsl B crpykrype OIIOII 6akanaBpuara

Jucnummna b1.B.08 «MccnenoBarenbckue 3a1auu B IIKOJIBHOM Kypce MAaTEMaTUKW» OTHOCUTCS K
Kypcam 110 BbIOOpY NMpo(hecCHOHAIBHOTO UK AUCLHUIUINH.

2.
MaTreMaTHKe

Hpouecc HU3YYUCHUSI IOUCHUIIVIMHBI HAIIPABJICH Ha

Pe3ysabTarhl 0cBOeHUsI M CHUIIMHBI (MoayJsi) UcciienoBare/ibCKue 321a44 B IKOJIbHOM

(I)OpMI/IPOBaHI/Ie QJIECMCHTOB CJICAYIOIHNX

koMmrieteHuit B coorBerctBrM ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

Kon HaumenoBanue WNuaukaTop D1OCTHKEHUS KOMITETECHIIUN
KOMIIETEH- KOMIIETEHIINU (3aKperuUIeHHBIH 32 TUCIUILTIHON )
02078
YK-6 Cnoco6en ynpasisats cBouM | YK-6.1. Mcnonb3yer HHCTPYMEHTHI U METO/1bI
BpPEMEHEM, yIpaBiIeHUs] BpEMEHEM IIPU BBITTOTHEHUH KOHKPETHBIX
BBICTpauBaTh U 3aJ1a4, IPOEKTOB, IIPU JOCTUKEHUH IOCTABICHHBIX LIEJIEH;
peanu3oBbiBaTh TpaekTopuio | YK-6.2. Onpenensier npruopUTeTH COOCTBEHHON
camMOpa3BUTHUS HA OCHOBE NEeSITeIbHOCTH, TMYHOCTHOTO PA3BUTHS U
MPUHIUIIOB 00Pa30BaHus B | Mpo(ecCHOHANIBbHOrO POCTa;
TEUYECHUE BCEU JKU3HU YK-6.3. OuennBaetr TpeOOBaHUS PHIHKA TPY1a H
MIPEUIOKEHUS] 00pa30BaTeNbHbIX YCIyT IS
BBICTPAaUBaHUs TPAEKTOPUH COOCTBEHHOTO
npoeccroHaNIbHOTO POCTa;
YK - 6.4. Ctpout npoeccCHOHATTBHYIO Kapbepy
U OTIpeAIEIIsieT CTPATErnio NPO(heCcCHOHATLHOTO Pa3BUTHSL.
[1K-2 CriocobHOCTh I1K-2.1: 3naet crocoObl onpeaeaeHns BUI0B U TUIIOB
MaTeMaTHIECKH KOPPEKTHO | mpodecCHOHANBHBIX 3aja4, CTPYKTYPUPOBaHUS 33124
CTaBUTBL Pa3IMYHBIX TPYIIIL.
CCTCCTBCHHOHAYHHbIC [1K-2.2: BriOupaet Hauboee 3¢ heKTHBHBIE METOIBI
3a]1a4M, 3HaHUE ITOCTaHOBOK
KIIACCHUECKIX 33714 pelIeHrs OCHOBHBIX TUIIOB 3a/1a4, BCTPEYAIOIIUXCS B
MATEeMATHKY MaTeMaTHKe.
[MK-2.3: OGnanaer cucTeMaTH3UPOBAHHBIMU TEOPETHIECKUMH
1 TIPAaKTUIECKAM 3HAHUSIMH.




4. CTpykTypa H coaepkaHMe TUCHMILIUHBI (MoayJsi) McciaenoBarenbckue 3aga4u B

IIKOJIbHOI MaTeMaTHKe
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10€MKOCTh TUCIIUTUTHHBI COCTABIISIET 2 3a4€THBIX SIMHULL, /2 Yaca.

Bun yuedHoii padoTshl Bcero IMopsiakoBbIii HOMeEp ceMecTpa
6

O0mas Tpy10eMKOCTh TUCIIUILINHBI BCETO (B 3.€.), B TOM 33.e.

qHCIe:

KypcoBoii mpoexkrt (pabota) HE TIPeTyCMOTPEHO

AyIUTOpPHBIE 3aHITHS BCETO 32 32

(B akaj. yacax), B TOM 4HCJIE:

Jlexuuu 18 18

IIpakTHueckue 3aHATHSA, CEMUHAPHI 16 16

JlaGoparopHbie pabOTHI

CaMocTosTenpHas paboTa Beero (B akaf. 4acax), B TOM 76 76

qHCIIe:

KCP

DKx3aMeH

O01mas TpyT0eMKOCTh TUCTIATUTNHBI 108 108

Ne/ Buner yaeOHOI pabOTHI, BKITFOYAs DOpMBI TEKYILETO KOHTPOJIS
Ne CaMOCTOATEIBHYIO paboTy CTYACHTOB U ycreBaeMoCTH (110 HeIeJsIM
TPYJIO0EMKOCTb (B Hacax) cemectpa). OOpMBI MPOMEKYT.
HaumenoBanue aTTecT
paslesioB ¥ TeM
JMCUUIUIAHBL (MOJTYJIsT) AynuTopHas pabota CamocTosTebHAS
pabora
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1 Hayunsie mMeTompl B 00ydeHUH 1] 2 1
MaTeMaTHKe: ONbIT, CpaBHEHHE,
000011eHne, abcTparupoBaHue,
KOHKpETH3anus. AHaJIU3 U CHHTE3
B 00yYCHHH MaTEMaTHKeE.
2 Buabl yMo3akitoueHui: 1 2 1
WHITYKIUS, eYKIUS 1 aHAJIOT s
B 00yUCHHH MaTEMaTHKeE.
3 AKCHOMBI, TEOPEMBI U METOINKA 2 | 4 2
paboThI C HUMH.
4 HccnenoBarenbckue 3a1a4u B 2 4 2
00y4eHHH MaTeMaTHKE.
Meromka paboThI ¢ 3a1a4aMH.
5 MerTomp! pereHus ypaBHeHUH U 2 | 4 2
HEpPaBEHCTB C MOJIYJISIMU.
6 Mertonp! pelieHus 3a/1ad, 2 | 4 2
COJICPIKAIINX NAPAMETPBIL.
7 Mertonb! perieHus 2 4 2
TeOMETPUYECKHX 3aa4
MOBBIIIEHHOH CIIOKHOCTH.
8 MeTob! pelenus 2 | 4 2
HCCIIEe0BATEIbCKUX 3a/lad TEOPUH




YHUCECII.
9 Merons! perieHus 2 4 2
HUCCIICA0BATCIIBCKUX 3a1a4
areOphl.
10 | MeToms! penteHus OMUMITHATHEIX 2| 4 2
3amad.
OO01mast TpyI0eMKOCTh, B 9acax 6 [108 18|16 |- |- |76 - [IpomexyTOYHAsI aTTeCTAIMS
®opma
3auer
3adeT ¢ OIEHKOH
DK3aMeH
4.2. ConepxaHue TUCUMIIMHBI (MOTYJIs1)

1. HayuHnblie MeTo1pl B 00yu€HUU MaTeMaTUKeE: OIbIT, CPaBHEHHE, 00001IeHNEe, abCcTparupoBaHue,

KOHKpETH3aIus. AHAIIU3 U CHHTE3 B 00yUYeHHH MaTeMaTHKe.

2. Bunbl ymMo3akiIr0ueHHIA: WHAYKIHS, ACTyKIUS U aHAJIOTHS B O0YICHHH MaTeMaTHKE.

3. AKCHOMBI, TEOPEMBI U METOJIMKA pabOThI C HUMHU.

4. UccnepoBatenbekue 3aa4u B 00yueHUM MaTeMaTuke. MeToinka padoThl C 3a1a4yamMHu.

5. MeTo/b1 pelieHus: ypaBHEHUN U HEPABEHCTB C MOTYJISIMH.

6. MeTtosl penieHus 3a7a4, CoAepKAIIUX MapaMeTphl.

7. MeTo/IBI peleHusT TeOMETPUIECKHX 3319 TOBBINICHHON CII0KHOCTH.

8. MeTo/IbI peteHust UCCIISA0BATEIBCKUX 3a/1a4 TCOPUU YHCEIT.

9. MeTobI pelieHus: ccleq0BaTeIbCKUX 3a/1a4 aareOphl.

10. MeTobI pelnieHus: OMTUMITNAIHBIX 3a7a4.

Temsl J1aGopaTopHbIX padoT (JIaGopaTopHbIii IPAKTUKYM)

He npenycmotpens! yueOoHbM mtaHom OOIT

IIpumepHasi TeMaTHKA KypCcOBBIX padoT

He npenycmotpenst yueOnbiM mtanom OOIT




5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ DK3aMEHBbI. B TeueHue ceMecTpoB CTyACHTHI PEIIAIOT 3aa4M, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYEeCKHX
yacax)
1 Hayunbie MeTobI B 00yueHUN AynuTopHas padora 1

MaTeMaTHKe: OIBIT, CPAaBHEHHUE,
00o01mmenue, abcTparupoBaHue,
KOHKpeTU3aIus. AHaJIN3 U CHHTE3
B 00y4eHUHU MaTEeMaTHKeE.

2 Buasl ymo3akioueHuii: AyautopHasi paéora 1
WHIYKIMS, IeTyKIUS U aHATOTHs
B 00yY€HUH MaTeMaTHUKe.

3 AKCHOMBI, TEOPEMBI U METOAMKA | AyAUTOpPHasi padora 2
paboThI C HUMHU.

4 HccnenoBarenbckue 3a1a4u B Teoperuuecknii Tect 2
0o0y4eHUU MaTEeMaTHKeE.
MeTtoauka paboThI C 3a1a4aMu.

) Meroasl pelieHns ypaBHEHUN U AynuTopHas padora 2
HEPABEHCTB C MOJYJISIMHU.

6 MeTtobl pemieHus 3aiad, AynuTopHas pabdora 2
COJIepKALIHUX MapaMeTphl.

7 Merons! pemeHus AynuTopHas pabdora 2
reOMEeTPUYECKUX 3a/1a4
MOBBIIIEHHON CIIOKHOCTH.

8 MeTtoap! pereHus AynuTopHas padora 2
HCCIIeI0BATEIbCKUX 3a/1a4
TEOPHUU YHCEIL.

9 Mertobl perenus AyauTopHasi padora 2
MCCIIEIOBATEILCKUX 32144
anreOpsl.

10 Metoape! pemienus omumnuagusix | Konrposabnas padora 2

3aj1ay.




OuneHouHble cpeacTBa AJsl TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakTepucTuka TpeOOBaHHIl K pe3ysibTaTaM arTecTaluu B popme 3ayera

«3auTeHo» TeopeTrueckoe cojiepkaHue Kypca OCBOCHO MOJHOCTBIO 0e3 MPoOeIoB WK B
11EJIOM, MJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYCCKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIIOJTHEHBI, OT/ICIbHBIC U3 BBHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIOKH.

«He 3auteno» | Teoperudeckoe coaepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIC HABBIKU
paboThI HE CHOPMUPOBAHEI HITH CHOPMHUPOBAHEI OT/ACIHHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyel yueOHOH mporpaMMoi 3a1aHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMU OIIMOKAMU, Ka4eCTBO UX
BBITIOJIHEHUS OLICHEHO YUCIIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

Kpurepun oneHKH IpOMeKYTOYHOM aTTeCTAllUM B (POPMe IK3aMeHa

Onenka XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
9K3aMeHa
«OTnuHO» Teopernueckoe cosep:kaHre Kypca 0CBOEHO MOJIHOCThIO 0e3 Mpo0esoB,

CUCTEMHO U TIJIyOOKO, HEOOXOIMMbIE IMPAKTUYECKHE HABBIKM PadOTHI C
OCBOEGHHBIM MaTepHuajoM c(hopMUpOBaHBI, BCe MPEIyCMOTPEHHbIE pabodei
yueOHOI1 mporpamMmoit yueOHbI€ 33/1aHuUs BBIITOJHEHBI 0€3yNpedHO0, KauyeCTBO
UX BBITMOJHEHUS OLICHEHO YMCIIOM 0aUIOB, OJIM3KUM K MaKCHUMYyMY.

«Xopor1o» Teopernueckoe coiepkaHne Kypca OCBOEHO B IeJIOM 0e3 mpoOernos,
HE00XO0/IMMBbIEe TPAKTUYECKUE HABBIKU PaOOThl C OCBOEHHBIM MaTEpUalIOM B
OCHOBHOM  c(opMHpOBaHBI,  TNpPEAYyCMOTpEHHble pabouell  y4eOHOI
MporpaMMoil yueOHbIe 3a/laHusl BHIIOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
KaueCTBO BBIMNOIHEHUST OOJBIIMHCTBA 3aJaHUM OIEHEHO YHCIIOM OAajjioB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe coaepkaHue Kypca OCBOEHO OOJbIIEH YacThio, HO
€JIbHO MPOOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, He0OXOANMbIE TPAKTHUECKUE
HaBBIKM PabOTBl ¢ OCBOCHHBIM MaT€pUAIIOM B OCHOBHOM C(HOPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMMon yueOHBIX
3a/IaHUI BBIMOJHEHBI, OT/ACJIbHBIE W3 BBINOJHEHHBIX 3aJlaHUM COAepKat
OIITMOKH.




«HeynosnerBop Teoperndeckoe comepkaHne Kypca OCBOSHO YaCTHYHO, HEOOXOIUMbIE
UTEILHO» HaBBbIKU PabOTHI HE CPOPMUPOBAHBI U CHOPMHUPOBAHBI OTACIbHBIE U3 HUX,
OOJILIITUHCTBO MPEIYCMOTPEHHBIX paboveil ydeOHOU MporpaMMoil yueOHBIX
3aJJaHHd HE BBIITOJIHEHO JHOO0 BBHIIIOJHEHO C TPyOBIMU OMMOKaMHU, Ka4eCTBO
WX BBITIOJIHEHUS OIICHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

6.2. MeToauyeckue yKa3aHus 10 OPraHU3alMH CAMOCTOSITeJIbHOI padoThI CTY/IEHTOB

CamocrosTenbHas paboTa sIBJISETCS OJHUM M3 BUJOB YUEOHOH NEATEIBbHOCTH OOy4aroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPUYECKOIO
H0JX0/1a K PELICHUIO IPo0sIeM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AynuTopHas caMocTosITeNIbHas paboTa Mo yueOHOH AUCIUILIMHE OCYIIECTBISETCS Ha YUEOHBIX
3aHSTHUSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 33aJaHUIO.

BaeaynutopHas camocTosiTenbHasi paboTa BBINOJIHACTCS 110 3a/laHUIO0 MpernoaaBatelis 6e3 ero
HEIOCPEACTBEHHOIO yUacTHS.

Buasl 3aganuiit 11 BHEAyIUTOPHOW CaMOCTOSTEIBHON pabOThl, WX XapaKTep, YUYUTHIBATh
cneunuky u3ydaeMoi yueOHON TUCIMIIIMHBI, HHAWBUIYaIbHbIE 0COOEHHOCTH 00Yy4aroLIerocs.

KoHnTponb camocToATenbHOW pabOThl U OLEHKA €€ PEe3yJbTaTOB OPraHU3YeTCsl KaK €IMHCTBO
IBYyX (hopM:

1.caMOKOHTPOJIb U CAMOOLIEHKA 00yYaroIIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOaBaTeIsl.

Opranu3anys 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEJILHOM PadoThl

AynuTopHas caMmocTosiTelbHas padoTa MO JUCLMILIMHE BBITOJHSACTCS HAa YyYEOHBIX 3aHITHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATEIbHOM PabOThI SBIISIOTCS:

- BBINIOJIHEHHE JAa0OPAaTOPHBIX U MPAKTUYECKHX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX MU
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  paloThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIpaKTUYECKON PadOTHI.

Pabora ¢ nurepatypoit, APyruMH UCTOUHUKAMH MH(YOPMALUH, B T.4. JIEKTPOHHBIMH, MOXKET
pean30BbIBaThCS HAa CEMHUHAPCKUX W MPAKTUYECKUX 3aHATHUSIX. JlaHHbIE UCTOYHMKU HH(POpMAIUN
MOTYT OBITh TNpEJICTaBlIeHbl Ha OyMa)XHOM W/WIM DJIEKTPOHHOM HOCUTENSAX, B TOM YHUCIIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JAHHBIM M UICTOUHUKOM HH(OpMaIUK, OnpeaenseT
BpeMsl Ha IPopabOTKy NOKyMEHTa U (hOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3aJlaHUI Yallle BCErO UCIOJIB3YETCSI HA CEMHUHAPCKOM,
MPAKTUYECKOM U JIpYruX BUAax 3aHaTuid. [IpobGnemHas /cutyanmoHHas 3aj1a4ya A0KHA UMETh YETKYIO
(bopMyIMPOBKY, K HEH TOJKHBI OBITH TOCTABJIEHBI BOIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HANTH U
o0ocHoBaTh. Kputepuu o1ieHKH NMpaBUIbLHOCTH pelIeHHs MPOOIeMHON/CUTYallMOHHON 3a/1auM TOJIKHBI
OBITh U3BECTHBI BCEM 00YYaOLTHMCS.

Oprannsanus ¥ pyKOBOACTBO BHEAYAUTOPHOI padoThI

BHeayauTopHas caMoCTOsTeNIbHAs paboTa BBIMOJIHAETCS MO 3aJlaHHIO MpernoaaBarens, Ho 0e3
€ro HEermoCpeICTBEHHOT0 y4acTusl.

[lpyu npenbsiBIEHUH BHJOB 33/JaHUl HAa BHEAYJUTOPHYIO CaMOCTOSTENBHYIO paboTy
PEKOMEHIyeTCsl HWCIO0JIb30BaTh AU(GEepeHIUPOBAHHBIN MOAX0A K YPOBHIO IOJTOTOBJIEHHOCTU
oOyuartomerocsi. Ilepen BbIOTHEHMEM BHEAYJIUTOPHOH CaMOCTOSTENbHOW paboOTHI MpernojaBaTelb
MIPOBOAMUT KOHCYJBTALIMIO C OIpEAeSCHUEM IIeNId 3a/IaHus, €ro COJAEp)KaHMs, CPOKOB BBIMOIHEHMUS,
OpPUEHTHPOBOYHOrO0 00beMa paboThl, OCHOBHBIX TpeOOBaHMU K pe3yibTaTaM padOThl, KpUTEpUEB
OLICHKH, (OpM KOHTpOJII M IMEepeyHs JuTepartypbl. B mporecce KOHCyJIbTalMM IMpernojaBaTellb
IPEIyIPEkaTaeT O BO3SMOXKHBIX TUIIMYHBIX OIIMOKAX, BCTPEYAIOIUXCS IPY BBIITOJTHEHUN 3a[aHHUS.



Jns  merogudeckoro oOecredeHuss W PYKOBOACTBA CaMOCTOSITEIBHOM  paboToil B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCs y4eOHbIC MOCOOUS, METOUYECKIE PEKOMEH NN
[0 CAMOCTOSITETbHOM MOATOTOBKE K Pa3IMYHBIM BHUJAM 3aHSATUNA C YYETOM CIEHUATbHOCTH yueOHOMU
JTUCITUTINHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0beMa W COJEP)KAHUS CAMOCTOSATEIHHOM
paboThI, GOpM KOHTPOJISI U T.II.

CamocTosTenbHas paboTa MOKET OCYIIECTBISITHCS MHIUBUAYATHHO WU TPYIITIAMU CTYICHTOB B
3aBHCUMOCTH OT LI€7TH, 00beMa, KOHKPETHOI TeMaTUKH CaMOCTOSITENIbHOM paboThl, YPOBHS CIIOKHOCTH,
YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIHXCSI.

Bunamu 3aganuii 151 BHEAy TMTOPHOM CaMOCTOSITEIbHON pabOThl MOTYT OBITh:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
n300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHWE TEKCTa; BBIMUCKU U3 TEKcTa; pabora co
CIIOBapsSIMH M CIPAaBOYHMKAM; Yy4eOHO-HMCCIEZOBaTeNIbCKasi paboTa; HCIOIb30BaHUE ayauo |
BU/JICO3AMKCEH, KOMIIBIOTEPHON TeXHUKU U THTepHeT pecypcoB U 1p.;

- JUTSl 3aKpEIUICHHS M CHCTEMAaTU3alluy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOPHAs paboTa
HaJ y4eOHBIM MaTepuajoM; COCTaBJICHHE IJlaHa, TE3UCOB OTBETA; COCTaBJIeHHE Tabmul, peOycos,
KpPOCCBOPZIOB, [JOccapust JUlsl CcHUCTEMaTH3aluu Y4eOHOro Marepuala; H3y4YeHHE CIIOBapew,
CIIPaBOYHHKOB; OTBETHI Ha KOHTPOJIbHBIE BOIMPOCHI; aHATUTHYECKas oOpaboTKa TeKCTa; MOJArOTOBKA
COOOIIEHNH K BEICTYIUICHHIO Ha CEMUHape, KOHPEPEHITNH; TIOJITOTOBKA

pedeparoB, TOKIAI0B; cocTaBieHHe Ouorpaduii, 3aganuii B TecToBor hopme u Jip.

- ansa GOpMUPOBAaHMA YMEHUH: pelIeHHe 3aJad U YHOpaKHEHUH 1o o00pasily; pelieHue
BApUATUBHBIX 33J1a4 M YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHHE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3a]1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MIPOESKTUPOBAHUE U MOJAETUPOBAHUE PA3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAIBHOMN JIEATSIBHOCTH, TIOJrOTOBKA MPE3CHTAINI, TBOPUCCKUX IPOCKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAsA paboTa; MPOESKTUPOBAHUE U
MOJICJIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB MPO(PECCUOHAIBHON EATEILHOCTH H JIP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CAMOCTOSITEIBHOM  pabOThl MO  JUCHUIUIMHE
npenojaBaTenieM pa3paldaThiBaeTCs IMEPEUYCHb 3aJaHUN ISl CaMOCTOSITENIBHOM pPadOThI, KOTOPBIN
He00X0 UM /17151 3P GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM y9eOHOU JCSITEILHOCTH 00YJIarOIIHXCS.

[IpenogaBaTens OCYIIECTBISET YIIPABIEHUE CAMOCTOSTENILHON paboTOM, peryaupyeT ee 00beM
Ha OJIHO yueOHOe 3aHSATHE W OCYIIECTBIIET KOHTPOJIb BHITIOJHEHHS] BCEMU CTYIEHTaMH Ipynmbl. J{is
ya00CTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBINIOJIHEHHS MHUHUMyMa 3aJlaHUM,
HEOOXOUMBI JUIS JOTTYCKa K UTOTOBOM aTTeCTallUU IO JUCITUILTHHE.

B mpomecce camocTosiTenbHOM pabOTHl CTYIEHT MPUOOpPETaeT HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIS, CAaMOYTPaBIEHUSI U CTAaHOBHUTCA AKTHBHBIM CaMOCTOSITENBHBIM CyOBEKTOM Y4eOHOM
JESITEbHOCTH.

CTyAeHT caMOCTOSITENIbHO OMpeNeNsieT PeKUM CBOCH BHeayJUTOPHOU pabOTHI U Mepy Tpyaa,
3aTpauyMBaeMOr0 Ha OBJIAJIEHWE 3HAHUSMHU W YMEHUSMU 10 KaXKIO0M JUCIHUIUIMHE, BBITTOJHSICT
BHEAYIUTOPHYIO pabOTy MO MHAWBUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Or0/KeTa BPEMEHH U IPYTUX YCIIOBUM.

EXXenHEeBHO CTYJIEHT [OJDKEH YIENSATh BBIIOJHEHUID BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHOW CaMOCTOSITENBHONH pabOTBHl CTYJIEHT HUMEET TIPaBo
oOpaiatecsi K MpPEernoaaBaTeso 3a KOHCYJIbTallMel C LI€JbI0 YTOUHEHHUs 3ajaHusi, GopMbl KOHTPOJIS
BBITIOJIHEHHOTO 33/I1aHMUS.

6.3. Marepuajbl AJsi NPOBeAeHHS] TEKYIIEro M MPOMEKYTOYHOI0 KOHTPOJS 3HAHMIA
CTY/ICHTOB

3agaHus 101s Mccie10BaTeIbCKUX JOMAITHUX padoT

1. 3ameuaTeabHbIE YHCIA

HazoBem HaTypanbHOE YHCIIO «3aMeyaTeIbHbIMY, €CJI OHO CAaMO€ MAJIEHbKOE CPEIM BCEX HATYyPaJIbHBIX
yucen ¢ Takoil ke cymmoil um¢p. Hampumep, umcino 1 3amedaresnbHOe, MOTOMY YTO OHO Camoe
manenbkoe u3 yucen 1, 10, 100, 1000 u Tak nmanee. 1 — 3T0 mepBOe 3aMeyaTeNIbHOE YHUCIIO.



Haiinure BTOpoe 3amedarenbHoe unciio. OMUIIATE BCE YMCa, Y KOTOPBIX CyMMa udp Takas xe. To
e JJi TpeThero, aecsatoro, 2010-ro 3amedarenbHOro yucia.

Haiinute camoe 0oJibilioe ABy3HAYHOE 3amMevaresibHoe yrciio. Kakoli y Hero Homep?
Kaace: >=1, <=6
Paspnen: apupmernxa

2. lIpAMOYTOJILHUKH € 32/ITAHHOI IIOIIAIBIO

Ha knertuaToii Oymare Hapucyite Bce NPSAMOYTIOJIBHUKH, Y KOTOPBIX IJIOIIAJb paBHa 24 KIETKaM.
(CTopOHBI TOJKHBI UATH 110 TpaHHULaM KJIETOK.) CKOJIBKO MOJyUUTCS TAKUX MPSIMOYTOJIbHUKOB?

Jns xakux 1uiomazeil ObIBaeT TOJBKO OJUH MPSAMOYroyibHUK? s Kakux — JIBa pPasHbIX
npsiMmoyrosibHuKa? Tpu pa3HbIx npsiMoyrojibHuka? Kak 3aBUCUT KOJIMYECTBO BAPUAHTOB OT IIJIOIIATN?

Haiinute wn3 Bcex NOpsIMOYTOJbHUKOB C OJMHAKOBOM IUIOLIAJBI0 TOT, y KOTOPOTO MEpPUMETP
HauMEHBIIINI.

Knace: >=3 (miomaab, nepuMerp), <=5 (MPoCThbie U COCTABHbIE YHCJIA)
Paznen: apudpmernka, reomerpust
3. Paznoxenue yncia

Uucno 15 MoxHO Tpems criocobamu IPEICTaBUTh B BUAE CYMMbI IIOCIEA0BATENbHBIX HATYpaJbHbIX
qucen: 15=7+8=4+5+6=1+2+3+4+ 5. A ckoibKO Takux c1rroco0oB g gucia 115? Kak
HaWTH KOJUYECTBO CIIOCOOOB JIJIsl TPOU3BOJILHOTO Uncia?

Knace: >=5 (meauresn)
Paszpen: apudgmernka
4. CynepkoMnbIoTep

CynepKoMIIbIOTEP YMEET BBIIIOJIHATB TOJIBKO OJHY ONEPALNIO- OTNIEPALIMIO CMEIINBAHUS ABYX YUCEIL: U3
qpces M, N KOMITbIOTEp mojtyyaet ynciio (M+n) /2. Ecian m+n — HedeTHOE, TO KOMIIBIOTEp 3aBHcaeT. Bee
IIOJIy4YEHHBIE YHMCJIa XpaHATCS B MaMATh. IlycTe Ham aHBl TpH 4yuMClla, OJHO M3 KOTOPBIX HOJb, a JBa
Jpyrue HaTypajibHble U HE paBHBI ApYT Apyry. /i Kakux yucesl m U N Ha CYNEepKOMIIbIOTEPE MOYKHO
MOJIyYUTh €AUHHUILLY?

Kunace: >=6 (HOJ)
Paspnen: apupmernka
5. /IluaroHaju npsiMoyroJibHUKOB

Ha nucre 6ymaru B KJ1€TOUKy 0OBeNM MPSIMOYTOJNBHHUK pazmepoM 199 x 991 knetok. Uepes cKOIbKO
y3J10B (T.€. BEPIIUH KJIETOYEK) MPOXOAUT auaroHayib? CKOJBKO KJIETOK MEpeceKaeT JUaroHajb 3TOro
npsamoyroibHuka? [TonpoOyiiTe 1aTh OTBET AJIst IPOM3BOJIBHOTO pa3Mepa MPsSMOYTOJIbHUKA — pa3MepoM
M x N kieToxk.



Ipumeuanue. Jluaronans nepecekaeT KIETKY, €CIIM OHa 3aX0IUT «BHYTPb)» 3TOM KIETKH, a HE MPOCTO
IIPOXOJUT YEPE3 BEPLIUHY.

Kanacc: >=6 (HO/)
Paznen: apudpmernka
6. 3agaya o pazmene

Kakue cyMMbI MOKHO YIUIATUTh MOHETaMH 10 3 u 5 pyOuneii? O6o0muienne: Kakue yuciia BRIPaKaloTCs
KoMOuHaimen ax+by, rine a u b — maHHBIE HATypajbHBIE YHCIA, X U Yy — MPOU3BOJIbHBIC IIeIbIe
HEOTpULIATENbHbIE YUCIIA.

Kunace: >=6 (HOJ)
Paznen: apupmernka
7. Cryganble KBaApaThl
CxJigiHbIe Yncia — 3TO YMcia, KBaapaT KOTOPBIX OKAaHYMBAETCS HA ATO ke yucio. Hanpumep:
52=25; 62=36; 252 = 625.
«I1sThI0 MATH — IBAIATH NATHY, CIIECTHIO MIECTh — TPUANATH HIECThY.
HaﬁHHTC KaK MOKHO OOJIbIIIE CKJIaaHBbIX YHUCCII, HaﬁILHTe CcIIoco0 HaXO0XKJICHUA BCCX TaKUX YHUCCII.
Kaace: >=7
Pa3nen: apudmeruka, aaredpa

8. Mouck uncen ¢ 3agaHHbIM KONMMYECTBOM AenuTterneun
EcTb TOJIBKO OHO YMCII0, UMEIOLIEE POBHO OAMH AEIUTEND, - 3TO €AMHMIIA. POBHO /1Ba 1e1UTENs HMEIOT
BCE MPOCTHIE yuciia. POBHO Tpu nenuresns UMEIOT, HapuMep, yncia 4 u 9, sapidromuecs KBagparaMu
npocThIX uuceln. Bee nn yncia, nMerommuye poBHO TpH AeIuTeNs, o01agatoT TUM cBoiictBoM? Kakum
MOYET OBbITh BHJ YHMCJA, UMEIOIIEro poBHO 4 nenutens? 5 nenuteneil? [[ns naHHOro HaTypajabHOTO
ymcia N onuinTe BCce HaTypajbHbIE YKCiia, UMeromue poBHO N genuTenei.

Kaace: >=7 (ocHOBHasi TeopeMa apu¢pMeTHKH)
Paspen: apudgmernka

9. Paznoxenus apooeii

L _0,(142857), 2_ 0,(285714), 3 0,(428571), ...
7 7 7

st yucna 1/7 pa3noxkeHne B IECATHYHYIO APOOb MEPUOINIHO M COCTOUT U3 IiecTu 1udp, a ais 2/7,
3/7, ..., 6/7 — u3 Tex ke mectu uudp B Apyrom nopsake (mposepbre!). A BoT ans yucna 1/13 u 2/13
Habops! nudp pasusie. Mccnenyiite pa3moskeHus 3TUX ducen u uncen Buaa 1/p, 2/p, ..., (p-1)/p, mis p
=17, 19, 41, 47 w npyruM NpocThIM YHCIaM, U pa3depuTech, Kakue ObIBAIOT IIUKJIBI.

Kiace: >=8



Paznen: apudpmernxa
10. Ilepuoanyeckue NoCjae10BaATETbHOCTH
Haiinure nepuoabl mocie10BaTeIbHOCTE!:
1) an=n"(mod k),
2) bn =on (Mod K), rae @n — urcia Gubonayun.
Kaacc: >=9 (apudmeruxu ocratkoB, 6uHoM He0TOHA)
Paspnen: apudgmernka

11. Knaccudukanusi rpaguKoB Apo0OHO-KBAAPATHYHBIX (PYyHKIUIA

ax?+bx+c

PaCCMOTpI/IM q)YHKI_[I/IIO y = , 7A€ B YUCIUTCIIC U B 3HAMCHATCJIC — MHOI'OYJICHBI CTCIICHU

2
dx” +ex +f
HC BBIIIIC BTOpOﬁ. KaKI/Ie THUIIBI Fpa(bI/IKOB MOFYT HOJ'Iy‘II/ITLCSI (PICCJ'ICI[yfIT@ KOJINYECCTBO Hyneﬁ,
BepTHKaJIBHBIX 1 HAKJIOHHBIX aCUMIITOT U T.II.)?

Kaace: >=8 (1po6Ho-KBagpaTH4YHbIe PYHKIINH)
Pa3znen: anredpa
12. CumMeTpHYeCKHE MHOTOYJIEHbI

CuMMeTpHYECKHE MHOTOWIEHBI — 3TO MHOTOYIEHBI OT JBYX II€PEMEHHBIX, KOTOPbIE OT 3aMEHbI OJJHOU
IIEpEMEHHOM Ha IPYTyIo He n3MensoTcs. Hampumep: X?+y?, X+Yy-Xy. MHOroWIeHbI U = X + Y 0V = XY
Ha3bIBAOTCS AJIEMEHTAPHBIMUA CUMMETPUYECKHUMH MHOTOYJICHAMU.

BepHo JIh, 4TO JIF000H CI/IMMeTpI/ILICCKI/Iﬁ MHOI'OYJICH MOXHO IMPEACTABUTH B BHUAC MHOI'OYJICHA OT
anemeHTapHbIX U 1 V? Kak 3To cnenath 6b1cTpo?

O0o0menne. [ToctaBpTe ¥ penInTe aHAJTOTMYHYIO 33434y JUIsl CAMMETPHUYECKOIO0 MHOTOUJIEHA OT TPEX
MEPEMEHHBIX (CKOJIBKO €CTh 3JIEMEHTAPHBIX CUMMETPUYECKUX MHOTOUJIEHOB OT X, Y, Z?).

Kaacc: >=8 (MmaTtemaTuveckas MHAYKIUsA, 0MHOM Hb0TOHA)
Paznen: anreopa

13. MHOro4jieH ¢ 3aJaHHBIM HYJIEM

[ToctpoiiTe MHOTOUIE€H € HEeNbIMH KO3 dULIMEeHTaMH, UMEIOIUN HOMb X = J2+4/3 . IToctpoiire

MHOTOYJI€EH HaUMEHBIIIEH CTENEHHN, 00JIafatOINI D TUM CBOMCTBOM.

O06o06menune. Ta ke 3a1aua 11t CyMMbI K KBaJpaTHBIX KOPHEW M3 pa3IMYHBIX TPOCTHIX YHCEIT.
Kaacc: >=8 (kBaapaTHble ypaBHEHUSsI, UPPANMOHAIHLHOCTH)
Paznen: anredpa

14. UppaunoHa/JbHbIe KOPHH



Tlpu KAKHX IeNbIX a,b,c xopuu ypasHeHus x*+ax?+bx+C=0 3aNUCHIBAIOTCS TOJIBKO Yepe3

KBaJlpaTUUHblE HppalnoHaNbHOCTUH? (JlomycKaeTcs HECKOIBKO 3HAKOB KBAJPaTHOIO KOPHS — OJUH B
APYroM.)

Kunacc: >=8 (kBaapaTHble ypaBHeHHsl, 3aMeHA NepPeMeHHbIX)
Pa3znen: anredpa

15. Kosin4ecTBO pelieHui
1. HUccnenyiite KOIMYECTBO KOpPHEH YypaBHEHUS x4 + pX2 +d=0 B 3aBucumoctu ot

napametpoB P u (. Hapucyiite Ha 1utockocTH napaMeTpos (P, ) 001acTH, COOTBETCTBYIOIINE
cnydaro 4, 3, 2 ¥ T.1. KOpHEH.

2. AmnanormyHas 3ajada i KyOM4eCKOro MHOTOUYJICHA X3 + px+q=0.

3. Hccrnemyiite KOMMYEeCTBO KOpHEH YypaBHEHUS x*+ax?+bx+c=0 B 3aBUCHMOCTH OT

napameTtpoB @, b u . M300pa3ure cooTBeTCTBYMOMIME 00IACTH B MPOCTPAHCTBE MMapaMETPOB
(a,b,c).
Kaacc: >=8 (kBagpaTHble ypaBHeHHs, TeopeMa be3y)

Pa3znen: anredpa
16. Kak yBu1eTb CMMMETPHIO MHOTO4JIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 nerko pemiaercs ¢ MOMOINBIO 3aMEHbI HEM3BECTHOM. Jlist 3TOrO
JOCTATOYHO MIEPEMHOXKHUTh KpaiiHue CKOOKH, TIEPEMHOXKHUTD cpenHue CKOOKH:

(X2 +3X)(X2 +3Xx+2) =1 wu cuenats 3ameny t = X? +3X . OnHako, ecm cpa3y PacKphITh BCe

CKOOKH, TO HETIOHATHO, KaK PEIIaTh MOJyUYeHHOE YpPaBHEHHE (KaK YBUICTh HY)KHYIO 3aMEHY ):

x4 +6x3 +11x2 +6x—-1=0.

Tpebyercs uccnenoBarh, Kakas OCOOCHHOCTh JIEBOM 4YacTH ypaBHEHHUsS TO3BOJSET CHENaTh HYKHYIO
3aMeHy, KakoWl Kjacc YpaBHEHHI MOXKHO pelaTh MOJAOOHBIM CIOCOOOM, Kak OIpeneisaTh A
MHOTOWIEHAa CTAHJApTHOTO BUJA, MOKHO JIM HAaWTU €ro KOPHU COOTBETCTBYIOUIEH KBaJpaTUYHOU
3aMEHOM.

Kaacc: >=8 (kBaapaTHble ypaBHEHMs, 3aMeHA NepPeMeHHOi)
Pasnen: anredpa
17. UccienoBanue rpa)uKoB JIMHEHBIX PyHKIMIT HA muiockocTH napameTpos (K ; b)

PaccmoTpum koopauHatHyto iockocth (K;b). Kaxnas npsmas Buma y=kx+b wnszoOpakaeTcst Ha 3TOH
TUTOCKOCTH B BHJe TOUKH. Ha koopauHatHo# mockoctu (K;b) mpoBeneno Tpu npsimbie, npoxoasiiue
Yyepe3 oAHy Touky. Kaxmas Takas mpsMasi n300pakaeT HEKOTOPOE CEMEHCTBO MPSIMBIX Ha TUIOCKOCTH
(x;y). Kak 5T cemeiicTBa MNpsIMBIX CBSI3aHbl MEXIYy CO00H? AHANOTMYHBIA BOIMPOC JUISL TPEX
napauIeIbHBIN TPSMBIX.

Kaacc: >=7 (quHeiiHas pyHKIuUs)

Paznen: anredpa



18. /InopanToBo ypaBHeHue A.A. MapkoBa
PemmTh ypaBHEHHE B LETBIX YHCIAX: X+Y2+22=3Xyz.
Kaace: >=8 (kBagpaTHble ypaBHeHHs, TeopeMa Buera)
Pa3nen: anredpa, apupmernxa
19. Ilepuoanyeckasi NOC/Je10BATEIbHOCTH

ITocnenoBarensHOCTh &,,, =—a, —&,,; (80 =0,a1=1) sBusgerca nepuoxuyeckoil (mposepsre). [Ipu

n

kakux yncnax K u | mociaemoBatenbHOCT, A, = Ka, +1a,,; momyuaercss mepuoanueckoi? Kakoit

JUTHHBI MOXET OBITH IEPHO?
Kmacc: >=9
Pa3znen: anredopa

KonTtpoJsbnas padora Ne 1

Bapuant Ne 1.

1. Ha nocke HapricoBaH MHOrOyrojabHUK. OTMETHIIN CEpEAMHBI €r0 CTOPOH, a caM
MHOI'OYTOJIBHUK cTEPIH. Kak BOCCTAHOBUTH MHOT'OYTOJIHUK 110 CEPEMHAM CTOPOH?
CkoJpKo penieHuit nMeet 3agayda’?

2. Ha ckonbko yacteil MOKHO pa30UTh MIOCKOCTh N HpsIMbIMU? YKakuTe HauOosbliee U
HavMMeHbIee yucio yacteil. Kak Hano pesats?

Bapuant Ne 2.

1. Ha30BéM MHOIOYTOJBHHUK pAGHOY20NbHLIM, €CIM y HEro Bce YIibl paBHbl. Hampumep,
PaBHOYTOJIbHBIN YETBIPEXYTOJIBHUK — ATO MPSAMOYTOJBHUK. Y HEro PaBHBI MPOTHBOIIOJIOKHbBIE
CTOPOHBI, JUAarOHAJIA PABHBI U JEIJIATCSA TOYKOM MepeceyeHus Monojam u T.1. A Kakue CBONCTBA
€CTb Y PAaBHOYTOJIBHOTO UiecmuyrojabHIuKa?

2. Ha xneruaroii Oymare oOBen€H NpsSMOYTroNbHUK pazMepoMm 3*4 xierku. CKOJIBKO Ha ITOU
KapTHUHKE KBaJgpaToB? A CKOJBKO MPAMOYroJbHUKOB? Te 5k BOIMPOCHI ISl MPSMOYTOJbHUKA
pazMepamu n*m.

KontpoabHasi pabora Ne 2

Bapuant Ne 1.

1. VimeeTcst HECKOJIBKO HACTOSIIIUX MOHET — BCE OJJHOTO Beca, U 0JiHa (aypliMBas — oHa jerde. Kakoe
HaMMEHBIIIEE YUCIIO B3BEIIMBAHUN HA YAIIEYHBIX BECAX MOHA00UTCS, YTOOBI ONPEAETUTh (QalbIINBYIO
MoHeTy? Kak Hano B3BemmBarh? CHadana pemmTe 3afady auas 3, 9, 27 moner. Ta ke 3amava, eciau
(anpIMBas MOHETa OTJIMYACTCS 110 BECY OT HACTOSIINX, HO HEU3BECTHO, B KAKYIO CTOPOHY.



2. B urpe Hum urparot nBoe. ECTh HECKOIBKO Ky4deK ¢ KaMHSIMHU. 32 OAMH XOJ MOXKHO B3SITh JIFOOOE

KOJIMYECTBO KaMHEH, HO TOJIBKO U3 OAHOW Ky4YKH. BBIMIPBIBAET TOT UIPOK, KOTOPBIA BO3BMET KaMHU

nocienqHuM. TpebyeTcs pa3paboTaTh cTpaTeruio urpsl B Hum.

Bapuanr 2.

1.

Myapenpl momnajid B IUIGH K JIIoAoenaM. Y JIFOJ0€IOB €CTh Takod oObrvaid. [loiiMaHHBIX
MJICHHUKOB BBICTPAMBAIOT B KOJIOHHY Y HAJICBAIOT UM Ha I'OJIOBHI KOJITAKK — KOMY O€JIbIi, KOMY
YepHbI — Hayraj. Kaxxaplii IJIEHHUK BUJIUT, KAKOTO LBETA KOJIMAKHU Y BCEX, KTO CTOUT IEPE.
HUM, HO HE 3HAET, KAKOM KOJIIIaK Y HETO CAMOI'0 U Y BCEX, KTO CTOUT 3a HUM. KaxK/1blii IUNICHHUK,
Ha4YMHAas C OCJIEHEr0, JOJIKEH CKa3aTh, KAKOTO LIBETA Y HErO KOJIAK (OCTAJIbHBIE CIIBIIIAT €ro
oTBeT). Tex, KTO OTBETUJI IIPaBWIbHO, — OTIyCKatoT. OCTajabHBIX — ChEAAIOT. MyApeLbl 3HaI0T
po 00bIYal U MOTYT MEXTy co00i noroBoputhcs. Kak Myapemam cacTe moOOoJIbIIe YeIOBEK?
Kakoe HanbospI1ee 4uciio 4eI0BEK MOKHO CITACTH B CAMOM XYJIIIEM ciydae?

Beckoneunas B 06e CTOPOHEI I10JIOCAa KJIeT4aTON 6YMal"I/I COCTOUT U3 YCPHBIX U OeJbIX KIETOK.
Ka)K,I[YIO CCKYHAY KJICTKA, UMCIoIIasA Y€THOC YU CJIO YCPHBIX COCGHCﬁ, CTaHOBUTCA 66H0ﬁ, a
HMCroIass HCYCTHOC YUCJIO YCPHBIX COCCI[GIZ — qepHoﬁ. I/I3y‘lI/ITI> 9BOJIIOLIUIO Y30POB.

Bonpocs! k 3auery

Hay‘IHLIe MCTO/JbI B 06y‘IeHI/II/I MAaTCMAaTUKE: OIIbIT, CPABHCHUC, O606IH€HI/IG, a6CTpaFI/Ip0BaHI/Ie,

KOHKpCTHU3alus. Amnanu3 u cuHTE3 B 06y‘-IeHI/II/I MaTC€MaTHKeE.

Buasl ymMo3akimtoueHui: MHAYKIUS, AETYKIHS U aHAJIOTUs B 00y4eHUN MaTeMaTHKe.
AKCHOMBI, TEOPEMBI U METOAMKA PAOOTHI C HUMH.
HccnenoBaTenbckue 3ajaun B 00y4eHUU MaTeMaTuke. Meroinka paboThl ¢ 3a1a4aMul.
Meroasl pelieHNs] ypaBHEHUH U HEPABEHCTB C MOLYJISIMU.
Meroasl peleHns 3a1a4, CoepKallux napaMeTpsl.
Meroasl pelIeHHs] TeOMETPUUYECKHUX 3a/1a4 OBBIIIEHHON CII0KHOCTH.
Meroasl pelIeHHs UCCIEN0BATENbCKUX 3a1a4 TEOPUU YHUCEIL.
MeTob! peleHHsI UCClIeJ0BaTEeNIbCKUX 3a/1a4 alireOphl.
Meroasl peleHHs OJTUMITNAHbIX 33/1a4.
Opranu3zanys NoMCKOBO-UCCIIEN0BATENBCKON AEATEIbHOCTH YUalluXCs

CpaBHUTENbHAS XapaKTEPUCTUKA CUCTEM TPAJAULIMOHHOTO U Pa3BUBAIOIIETO 00yUYeHHS
XapakTepucTUKa MPOOJIEMHOT0 00yUEHHS

OCHOBHBIC TaITbI yqe6H0ro HUCCICOAOBaHUA

. Buasl caMoCTOSTENNbHBIX HCCIIEA0BATEIBCKHX pa60T ydamuxcs

OCHOBHBIE Talbl HAYYHOTO UCCIIEOBAHUS

TexHoIOTHH TIPOBEACHUS UCCIISIOBATEIBLCKOM PabOTHI

MeTtoauka moadopa ucciae1oBaTeNIbCKUX 3a7a9 B 5-7KII.

MeTtouka moi00pa HecaeI0BaTeIbCKUX 3a1a9 B 8-9KIT.
Mertonuka monbopa rccnenoBaTenbekux 3aaad B 10-11x0.



I(oumpom: 0C60€HUA Komnemeuuuﬁ

Ne Bun xonrpos KonTponupyembie pasnuess Kommerenium,
o\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynutopHas Tema 1- Tema 10 YK-6, I1K-2

KOHTp.paboTa(rpos
€pKa U OLICHKA)

2 Teopernueckuit Tema 4 YK-6, TIK-2

TECT

3 CaMOCTOATEIILHOE Tema 1- Tema 10 YK-6, TIK-2
pemeHne
MPaKTHYECKUX
3aJaHuN
(aynuTopHast)
5 3auér B Tema 1- Tema 10 VYK-6, [1IK-2

6 cemecTpe

7. YueOHO-MeTOAMYECKOe W  MaTepHAIbHO-TeXHMYecKoe o0ecrneyeHHe JUCHUILUIMHBI
(MoayJisi) McciieqoBaTeIbCKHE 32/1a44 B IIKOJIBbHOM MaTeMaTHKe
IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JHUTEpaTyphl, HEOOXOTUMOW IJIi OCBOCHMS

JAUCIMITIIMHBI (MOI[YJ'IH) HCCeI0BaTeIbCKUE 3aJaUl B IKOJbHOM MaTEMaTHKE.

K ocHoBHOI1 (00s13aTenbHOI) JUTEpaType OTHOCITCS Y4YEOHMKH, ydeOHbIe MMocoOus, ydeOHO-
MeTOoYecKasi IuTeparypa 1 MOHOTrpauu, U3y4eHHEe KOTOPBIX SIBISIETCS 0053aTeNbHBIM U1 OBJIAICHUS
3HaHUSIMM B TIOJTHOM O0BEME 10 JAUCLMIUIMHE B COOTBETCTBUU C JaHHOW mporpaMmoil. K ocHOBHOMH,
IpeXx/ie BCEro, OTHOCUTCS JuTepaTypa, umeromas rpu¢ MuHHcTepcTBa 00pa3oBaHHUs M HAyKH
Poccuiickoit denepanyu unu Y4eOHO-METOANYECKOTO OOBEAMHEHUs, PEKOMEHIYIOIUX H3/1aHue K
UCIOJIb30BaHUIO B yueOHOM mpoliecce. B crrcke 0CHOBHOI JMTepaTyphl yKa3blBaeTcs He Oosee MATH
UCTOYHHKOB, HMEIOIIMXCA B JOCTAaTOYHOM KoimdyecTBe B ¢onae Oubmuoreku. Ecnm nocrymna
AIIEKTPOHHAS BEpCUsl yUeOHUKOB, YU€OHBIX MOCOOUH U T.1., CIAEIYeT yKa3aTh JUIsl HUX PEeXHUM JIOCTyIa.

K nononmHuTenbHOM OTHOCHTCS JWTEpaTypa, peKoMeHayemas OakanaBpaM, Marucrpam JJis
CaMOCTOSITENIbHOTO HM3YYEHHs MpPU BBIIOJHEHUH KypcOBOro mpoekTa (paboTbl), yueOHOI Hay4yHO-
UCCJIEIOBATENbCKOM paboThl, MpU HalmuMcaHUM pedeparoB, id TOATOTOBKH K CEMHUHApaM,
NPaKTUYECKUM 3aHATUSAM, JJAOOpPaTOpHBIM paboTaM W APYyruM Y4eOHBIM 3aHATUSAM, a TaKkKe s
yryOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 10 JAaHHOM TUCHUIUINHE.



Bce

HCTOYHUKH B OCHOBHOH n ,Z[OHOJ'IHPITCJ'II)HOﬁ JUTEpATYpE  HAIOTCA C ITOJIHBIMH

6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIIMCaHUAMHU B COOTBCTCTBHU C pOCCI/II\/'ICKI/IM HUJIN 3alagHbIM CTaHAapTaMUu

oopmiteHHs.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIMTEPATYPhI HA AHTJIMACKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:

Jlureparypa

1. B.W. Apnonbn «3amaun ansa gereid or S5 mo 15 ner». M., MIUTHMO, 2004. «A enyboxo

Y0excoén, umo sma Kyibmypa <mbluilenus™> 0olee 6ce20 60CNUMbBIBAEMC DPAHHUM
CAMOCMOAMENLHbIM — PA3MbIULIEHUeM O NPOCMbIX, HO He JIe2KUX B80npocax, 6pooe
npugedeHnblX Hudice». HecMOTpsl Ha «JIeTCKOE» Ha3BaHUE, OPOIIIOpa BECbMa COJIepKaTelIbHA
1 MaTeMaTH4ecKd, 1 MeToanueckd. B yactHoctH, 3agaun NN 33, 35, 41, 45, 46, 47-49, 55
JTAIOT XOPOIIIHNE TEMBI ISl HCCIICIOBAHUS .

H.b. Bacunbes, B.JI. I'yreamaxep, XK.M. Pa66ot, A.JI. Toom. «3aouHbie MaTeMaTU4eCKUe
onmuMmnuaas». M., Hayka, 1986. «3a pasposnennvimu axmamu mvl cmapanucs yguoens
KOHMYPbl ANCHBIX MAMEMAMULECKUX NOHAMUL U KOHCMPYKYULL, NOKA3amb, 4mo 0600ujenue
CPABHUMENILHO HECJIONHCHBIX 3a0ay UH020d 8bIBOOUM HA NepeoHull Kpau mamemamukuy. B
KHHUT'€ MHOTO UHTEPECHBIX U COJIePKaTeIbHBIX 3a7a4 U UX 00Cyk1eHus, 00001IeHus, CBSI3U
C IPYTUMU 33J]a9aMHU.

b.P. ®penkun (cocrt.). Jletnue kondepenunn TypHupa ropooB. M30panHbie MaTepUaIbl.
B, 1. M., MIITHMO, 2009. «... nodpobno paccmompen pso 3a0au, npediodiCeHHbX Ha
Jlemnux xongepenyusax meaxrcoynapoornoco Typrupa 20po0os, 20e 00apéHHbvle WKOIbHUKU U3
PA3HBIX CMpan npuodWAIOMca K UCCIe008amenbCKoU pabome 8 00aacmu MamemMamuKi.
Ilpusedenvl pewienus 3adau, ux ob6obujenUs, oceeweHvl cmedchuvle sonpocel. Temamuka
U30AaHUS CBA3AHA C PASTUYHBIMU 00IACMAMU COBPEMEHHOU MAMEMAMUKU.»

CK. Jlango «Jlekuuu o mnpousBomsumx ¢yHkuuax». M, MIIHMO, 2004. «Vnop &
UBTIOJHCEHUU COeNaH He Ha 00Wux meopusx, a Ha apkux npumepaxy. KHUra cogep’uT MHOTO
KPaCUBBIX W JIOCTYITHBIX IIKOJIbHHKAM 3aJ1ad MEPEUUCITUTEIFHON KOMOWHATOPUKH (YHCIIa
Karanana, yncna J{uka, muarpammsl FOnra u 1.71.).

A K. 3Bonkun «Mansimu u marematukay. M., MITHMO-MHOO, 2006. I[IpekpacHast kHura
00 OMBITE MATEMAaTUYECKOTO KPY>KKa JJIS TOIKOJIbHUKOB, «yyum He mamemamuie, a oopasy
JHCUSHU .

. Ilonta. Marematnueckoe OTKpbITHE. PemieHne 3amad: OCHOBHBIE MOHATHUS, U3YUYEHUE U
npenonaBanue. M., Hayka, 1976. YPCC, 2009. «O6yuenue mamemamuxe OOJHCHO
npeodycmMampusams 03HAKOMIEHUE YH4auuxcs (pazymeemcs, 8 0ONYCMUMbIX Npeoeiax) co
gcemu cmopounamu mamemamuyeckou oeimenvHocmu. OcobeHHO 8adiCHO, 4moObl OHO
OMKPBIBANIO 00PO2Y K CAMOCMOAMENbHOU MeopyecKol pabome...» POpMyIHpylOTCs o01IHe
MOAXOABl K PEIICHUI0 3a/1ad, 00CYXJIaeTcs, KaKue 3a7adyd XOpOIIH ISl MCCIEIOBaHMS,
MPUBOUTCS MHOXKECTBO IPUMEPOB.

J. Tloita. MaTtemaTuka u mpaBaonoAo0HbIe paccyxaenus. M., m3a-so Muoctp. Jlut, 1957.
YPCC, 2009. «byoem yuumscs 0oxazviéams, HO 6y0eM YYuUmvbCs maxice 002a0bl8amvcs.»
Ha Goitbiiom 4rciie mpuMepoB AEMOHCTPUPYIOTCS OCHOBHBIE MPUEMBI TOTQJIKH — HHTYKITHS
u aHanorus. Marematuka B 3amadax. COOpHUK MaTepHalioB BBIE3THBIX IIKOJI KOMAaHJIbI
MockBsl Ha Bcepoccuiickyro maremarmueckyro onumnuany. / Ilog pemakumein A.A.
3acmaBckoro u ap. M., MIIHMO, 2009. «...ocnogy mamemamuuecko2o o06pazosanus
CUTbHO20 YYEHUKA OONHCHO COCMABIAMb peuleHue u o0cyxcoenue 3aoad, 8 npoyecce
pabomul HAO KOMOPBIMU OH 3HAKOMUMCA C 6ANCHHIMU MAMEMAMUYECKUMU UOesMU U
meopusmu». MHoOTHE 3amadyd COOpHHMKA MOJXKHO TIPEBPATUTh B XOPOIIHWE TEMBI IS
UCCIIEIOBAHMSL.



8. C.A. I'enxkun u ap. Jlenmnrpamckue matematuyeckue Kpyxkku. Kupo, ACA. 1994.
3ameuaTenbHas KHHUTA, COAepXKAaIas KpOMe MPOUYEero NoJ00PKY HCCIeT0BaTENbCKUX 3a/1a4,
«Cymv KOMOPBIX COCMOUmM 8 NOCIe008aAMENbHOM DeUuleHUU YenouKu HempyoOHblX NemMM,
CKAAOBIBAIOUUXCSL 8 OOKAZAMENbCMBO 0080IbHO MpPYyoHoU meopemwvl» (cc. 221-223). Cm.
Takxke cc. 236-239, rue onucaH MaTeMaTHYECKU ayKIMOH — COPEBHOBAHHUE IO 3ajJlayaM,
JTOTTY CKAIOIIM MTOCTENEHHOE JIOCTUKEHUE TIEIIH.

9. JI.D. lInons, A.W. Crubues, H.M. HetpycoBa «CucreMa OTKpBITHIX 33J1a4 110 TEOMETPUU. 7
kiaace. 8 kmacc.» M., Uucteie npynaer, 2009 (http://sch-int.ru/intel/index.php/kafmatem).
[IpakTuecku Bechb Kypc TeoMeTpuu 7-8 Kilacca M3JIOKEH B BHJAE OTKPBITHIX 3ajad,
JOITYCKAIOIINX B O0OYYCHHUH JIEMEHTHI HCCIIEI0BaHUS.

7.2. IuTepHeT-pecypcebl

http://www.lib.mexmat.ru - DiekTponHas 6uOIMOTEKa MEXaHUKO-MAaTEMAaTHYECKOTO (haKyIbTeTa
MOCKOBCKOT'0 rOCYapCTBEHHOTO YHHBEPCUTETA

http://www.mathnet.ru/ - OO6mepoccuiickuii mMaremarnyeckuii mopran Math-Net.Ru — 310
COBpeMeHHasi MH()OPMAIMOHHAS CHCTEMa, MPEIOCTAaBISIIONIAs POCCHICKAM M 3apyOe:KHBIM
MaTeMaTHKaM Pa3JIHYHbIe BO3MOXHOCTH B MOMCKE HH(OpMAIMH O MaTEeMaTHYECKOW KU3HU B
Poccun.

http://www.benran.ru/ - bBubnuoteka o ecrecTBeHHbIM HaykaMm Poccuiickoii Akagemun Hayk.

7.3. IIporpamMmMHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHYECKOe o0ecrneyeHne

B opranmzammm y4yeGHOro mporecca HEOOXOAWMBIMU SIBIISIFOTCS CPEACTBA, 00ECIEUMBAIOIINE
ayJIMOBU3YAJIbHOE BOCIpPHATHE y4eOHOro Martepuana ( CICHHUATM3HPOBAHHOE JIEMOHCTPAIMOHHOE
o0opyaoBaHue):

1. locka u men (unu 60j1ee COBpeMeHHbIe aHAIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMETUHHBIC TEXHOIOTHU

3.MUKpOGOH ¥ COOTBETCTBYIOLIUE YCTAHOBKU (IJi1 paboOThl B OONBIIUX ayJUTOPHSIX C
MHOTOYHCIICHHBIMU TPYIIIIaMHU CTYJCHTOB)


http://sch-int.ru/intel/index.php/kafmatem)
http://www.lib.mexmat.ru/
http://www.mathnet.ru/
http://www.benran.ru/

Pabouas nporpamMma nuctuminael MccieqoBaTeibcKue 3a1a4i B KOJbHOM Kypce MaTeMaTHKH
cocraBiieHa B cootBercTBHH ¢ TpeboBanusMu PI'OC BO no nanpasnenuto noaroroku 01.03.01

MatemaTuka (ypoBEHb BBICIIETO 0Opa30BaHUs OaKalaBpHar ), yTBEpXkAECHHOTO [Ipukazom
MunucrepcTtBa obpazoBanus 1 Hayku P® ot 10 staBaps 2018 r. N 8 "O6 yTBepx)aeHnn deneparbHOro
rOCYJapCTBEHHOT'O 00pa30BaTENILHOIO CTAHAAPTa BBICILIETO 00pa30BaHMUsD»

[Iporpammy cocraBui:

Cr. npenonaBarens kadeapsl «MareMaTudeckuii anamus» Aymesa M.A.

[Tporpamma ogo0peHa Ha 3acenanuu Kageapsl «MareMaTHIeCKHi

anamu3» [Iporokon Ne 6 ot «27» despans 2025

HporpaMMa 0no6peHa y‘IC6HO'MCTO,I[I/I‘IeCKI/IM COBCTOM (I)I/ISI/IKO'MaTeMaTI/I‘leCKOFO

dakynbrera mpotokoa Ne 7 ot «13» mapta 2024 r.



TIpunoxenue Nel

1. Hepeqenb KOMHeTeHHHﬁ, C YKa3aHMEM ITallOB HUX (l)OpMI/IPOBaHI/IH B IIpouecce

OCBOCHHS 00pa30BaTEJbHOI IPOrPAMMBI.

[Tpu ocBOGHMYU AUCHUIUIMHBI (MOAYJIs ) KOMIETEHIIMH, 3aKPEIUICHHBIE 3a HEell, pean3yoTcs

mo teMaM (paszenam) JUCHUILIMHBI (MOJYJIS), B OMPEISICHHON CTeneHU (IMOJIHOCTHIO WM B

OTOBOPEHHOMW YacTH) U HA OMPEJICIIEHHOM JTare

Tabmunal.
Kon HanmenoBanue Nuaukatop JOCTUXKEHNS] KOMIETEHIIUU
KOMIIETEH- KOMIIETEHIUU (3aKperuUIeHHBIH 32 TUCIUILTIHON )
U1
YK-6 Crnioco6eH ynpasisats cBouM | YK-6.1. Mcnonb3yer HHCTPYMEHTHI U METO/1bI
BpPEMEHEM, yIpaBlIeHUS BPEMEHEM IIPU BBHITTOJTHEHUH KOHKPETHBIX
BBICTpauBaTh U 3aJ1a4, IPOEKTOB, MTPH JOCTHKCHHUH TIOCTABICHHBIX IIEJICH;
peanu3oBbiBaTh TpaekTopuio | YK-6.2. Onpenenser npuopUTEeTH COOCTBEHHON
caMOpa3BUTHUS HA OCHOBE NESTSIILHOCTH, TMYHOCTHOTO PA3BUTHS U
MPUHIMIIOB 00pa30oBaHus B | MpodeccrnoHaIbHOTO POCTa;
TEUEHHUE BCEU KU3HU YK-6.3. OuenuBaet TpeOOBaHUS PhIHKA TPYIa U
MPEUIOKEHHS 00pa30BaTENbHBIX YCIYT IS
BBICTPAaWBaHUS TPACKTOPHH COOCTBEHHOTO
po(hecCHOHATBFHOTO POCTa;
YK - 6.4. Ctpout npodeccnoHaIbHYIO Kapbepy
Y OTIPEICIISIET CTPATETHIO TPO(HECCHOHATTLHOTO Pa3BUTHSL.
[1K-2 CriocoOHOCTE [IK-2.1: 3naet ciocoObl onpe/eneHrs BUI0B U TUIIOB
MaTeMaTHIECKH KOPPEKTHO | mpodecCHOHANBHBIX 3aj1au, CTPYKTYPUPOBaHUS 33124
CTaBUTBL Pa3IMYHbIX TPYIIIL.
CCTCCTBCHHOHAYHHDIC I1K-2.2: BriOupaet Haubomee 3 heKTHBHBIE METOIBI
3aJla4yu, 3HaHKE TTOCTAaHOBOK
KITACCHUECKHX 3714 pEIICHNsI OCHOBHBIX THUTIOB 33J1a4, BCTPEYAIOIINXCS B
MATEMATHKY MaTeMaTHuKe.
[TK-2.3: O6namaer cucTeMaTU3UPOBAHHBIMU TEOPETHIECKUMHE
¥ IPAKTHYECKUM 3HAHUSMU.

2. Onucanune nokasareseil 1 KpUTepUeB OLEHMBAHMA KOMIIETEHIMII HA Pa3JIMYHbIX
Tanax ux (popMUpPOBaAHUSI, ONMCAHME IKAJ OLlEeHUBAHUS

ComnocraB/ieHHe IIKAJ OLICHUBaAHUA

Tabmmma 2.




4-6amnbHasg | OTIMYHO Xopouio VYnosnersopurensHo | HeynosinerBoputensHO
IKaJia (ToBBIIICHHBIN | (0a30BBIi (TToporoBbIit (ypoBeHB HE
(YpoBEHb YpPOBEHB) YPOBEHB) YPOBEHB) copMHpOBaH)
OCBOCHHU)
100- 91-100 81-90 61-80 0-60
6annbHas
LKana
BuHapHas 3a4TeHo He 3aureno
LKana
Tabauma 3.

OIIeHHBaHI/Ie OTBE€TAa HAa BOIIPOCHI IO TEMaM JIJI YCTHOI'0 OIIpocCa

4-6amnpHas mkaja (ypoBeHb
OCBOCHMS)

Tlokazarenu

Kpurepun

OTinyHO (TIOBBIMICHHBII
YpPOBEHbB)

Xopoo (0a30BbIif YPOBEHb)

Y I0BIETBOPUTENTEHO
(TIOpOTOBEIi YPOBEHB)

- [TonHOTA M3N0XKEHUS
TEOPETUUECKOI0 MaTepHaa;
- [IpaBUIBHOCTD W/WITH
apryMEHTHPOBAHHOCTh
M3JI0KEHUSI
(mocnenoBaTebHOCTh
JEHCTBUI),

- CaMOCTOSITENILHOCTh
OTBETA,

- Kynberypa peun.

CtyneHTOM J1aH MOJIHBIN, B
JIOTUYECKOU
MOCJIEI0BATEIHLHOCTH
pa3BepHYTHII OTBET Ha
MOCTaBJICHHBIN BOIIPOC, IIE
OH TPOJAEMOHCTPUPOBAII
3HAHUSA MPeIMEeTa B IIOJIHOM
obwveMe yueOHOU
MPOrPaMMBI, JJOCTATOYHO
[JIyOOKO OCMBICTTUBAET
TUCITUTLIAHY, TPUBOIUT
coOCTBEHHBIE TPUMEPHI 1O
npoOyieMaTuke
MTOCTaBJIEHHOT'0 BOIIPOCA

CrynenTom nian
pa3BEpPHYTHIN OTBET Ha
MMOCTaBJIEHHBII BOIPOC,
MIPUBOIUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOIHOE BiIaJICHUE
MOHOJIOTMYECKOU PEYbIO,
JIOTUYHOCTh U
MOCJIEI0BATEIHLHOCTh
otBeTa. O1HaKO
JIOTTyCKAeTCsl HETOUHOCTh B
OTBETE.

CTylIeHTOM J1aH OTBET,
CBUJIETEILCTBYIOLIUN B
OCHOBHOM O 3HAaHUU
IIPOLIECCOB U3y4aeMOn
JUCLUIUIMHBI,
OTJIMYAFOIITHIACS
HEI0CTaTOYHOM IITyOUHON U
IIOJIHOTOM PAaCKPBITUS TEMBI,
3HAaHMEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEZO0CTaTOYHBIM YMEHHEM
JlaBaTh apryMEHTUPOBAHHBIC




OTBETHI U IPUBOJUTH
IIPUMEPBI, HEAOCTATOYHO

HeynosnerBopuresnsHo
(YypoBeHB HEe ChOPMUPOBAH)

CBOOOIHEIM BJIaJICHUEM
MOHOJIOTHYECKOU Peublo,
JIOTUYHOCTBIO H
MOCJIEA0BATEIHHOCTRIO
OTBETA.

CTyneHToM J1aH OTBET,
KOTOPBII COJIEPIKUT P
CEpPbE3HBIX HETOYHOCTEM,
0OHapYKUBAIOIINT
HE3HaHUe MPOLIECCOB
M3y4aeMoOi MpeIMeTHON
00acTH, OTINYAIOIIHIACS
HeriyOOKHUM pacKpbITHEM
TEMbI, HE3HaHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHUEM J1aBaTh
apryMEHTHPOBaHHbBIC
OTBETBHI, CJIA0bIM BJIAJICHUEM
MOHOJIOTHYECKOH PEeUblo,
OTCYTCTBHEM JIOTUYHOCTH U
M10CJIEI0BATEIbHOCTH.
CryneHT He criocoOeH
OTBETUTbH Ha BOIPOCHI JIaXKe
IIPH JIOTIOJTHUTEITHHBIX
HABOJSIIUX BOMPOCAX
MpenogaBaTels.

Tabmauma 4.

OuenuBanne NOAroTOBKHU pedeparon

4-6annpHas mKaia (ypoBeHb
OCBOCHHS)

Tloka3zarenu

Kpurepun

OTnu4HO (MOBBILICHHBIH
YPOBEHbB)

- [lonHOTa M3MOKEHUS
TEOPETUUECKOT0 MaTepHaa,
- [IpaBunbHOCTH W/WH
apryMEHTUPOBAHHOCTh
HM3JI0KCHUS
(mocnenoBaTeNbHOCTh
neicTBuil);

- CaMOCTOSTEIIBHOCTD
OTBETA;

- Kynerypa peun.

BbINOJSIHEHbI BCE
TpeboBaHMA K HANUCaHWUo U
3awure pedeparTa:
o6o3HaveHa npobnema u
obocHoBaHa eé
aKkTyanbHOCTb, cAenaH
KpaTKu aHanm3 pasnmnyHbIX
TOYEK 3pEHUsI Ha
paccMmaTpuBaemyro
npo6nemy n NorM4Ho
nanoxeHa cobcTBeHHas
nosuums,
chopmMynnpoBaHbI

BbIBOAbl, TEMa packpbiTa
MOMHOCTBIO, BblAepKaH
06BbEM, cobntogeHbl
TpeboBaHus K

BHELUHEMY 0GOOPMIIEHMIO,
AaHbl NpaBurbHble OTBETHI HA
AOMOMHUTESNbHbIE BOMPOCHI




Xoporio (0a30BbIi YPOBEHB) OCHOBHble TpeboBaHusA K

pedeparty 1 ero sawuTe
BbIMOMHEHbI, HO NPU 3TOM
aonyLeHbl Heao4éThl. B
YaCTHOCTU, UMELOTCSH
HETOYHOCTU B U3MOXKEHUN
mMaTepuana; oTCyTCTByeT
norunyeckas
nocrnegoBaTenbHOCTb B
CYXOEHUSIX; HE BblaepXXaH
00bEM pedhbepara; nmerTcs
ynyweHns B 000pMIIeHNN; Ha
AOMNOSTHUTEbHbIE BOMPOCHI
npw 3awmTe gaHbl HENOSHbIE

OTBEThI
Y 10BJIETBOPUTEIILHO NMEeTCs CYLLIeCTBEHHbIE
(TIOpOrOBBI YPOBEHB) OTCTynneHusi ot TpeboBaHuii

K pechepupoBaHuio. B
YaCTHOCTW: TEMa OCBeLleHa
Wb

YaCTUYHO; OOMNYLLEHbI
dakTu4eckne owmnodku B
coaepxaHuu pedeparta unm
npu OTBETE Ha
AONOMHUTESNbHbIE BOMPOCHI;
BO Bpems 3auTbl

oTcyTcTBYeT
BbIBO/

HeynosnerBopurensHo Tema pedepaTa He

(ypoBeHb He c(hOpMHUPOBaH) packpbiTa, obHapyxvBaeTcs
CyLLeCTBEHHOE

HenoHnmMaHue npobnembl

Tabmuma 5.

OunenuBaHue OTBETA HA 3a4eTe

Oruenka

XapakTepucTuka TpeOOBaHUHN K pe3ysibTaTaM aTTecTaluu B hopme 3ayera

«3auTeHoy

Teopernueckoe copepx)aHnue Kypca OCBOCHO TOJIHOCTHIO 0€3 MpoOesioB UiTh B
1[EJI0M, UJTU OOJIBIIEH YacThi0, HEOOXOIUMBIC TIPAKTUUYECKUE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepHuaaoM c(HOPMHUPOBAHBI WIH B OCHOBHOM CPOPMHUPOBAHBI,
BCE WM OOJNBIITMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMoi yaeOHbIX
3a/IaHUI BBIMIOJHEHBI, OT/ICJIbHBIE U3 BHIMOIHEHHBIX 33JJaHUN COAEpKaT
OIITHOKH.

«He 3auteHo»

TeopeTrueckoe coepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAMMbIE HaBBIKU
paboTel HE CHOPMUPOBAHEI WM CHOPMUPOBAHBI OTAETHHBIC U3 HUX,
OOJILIITUHCTBO TIPEIYCMOTPEHHBIX paboueil yaeOHOM TporpaMMoit 3a1aHuil He
BBITIOJTHEHO JIMOO BBITIOJHEHO C IPYOBIMHM OIMTHOKaMU, Ka4eCTBO UX

BBITTOJIHEHU S OLICHCHO YK CIIOM 63J'IJ'IOB, OM3KUM K MHUHUMYMY.




Matepuansbl 1J1 NpoBeeHNs TeKYIero H MpPoMe;KyTOYHOI0 KOHTPOJISAA 3HAHUI CTYIeHTOB
3anaHus AJ1s1 MCCIIeI0BATEIbCKUX TOMAIIHUX PadoT

1. 3ameuaTeabHbIE YHCIA

Ha3oBeMm HaTypalbHOE 4YHCIIO «3aMeyaTelIbHbIM», €CIM OHO CaMO€ MAaJIEHbKOE CpeAM BCEX
HaTYpaJIbHBIX YHCEJI C TaKoM ske cymmon nudp. Harmpumep, uncio 1 3amedarenpHOe, IOTOMY YTO
OoHO camoe masienbkoe u3 uucen 1, 10, 100, 1000 u Tak nanee. 1 — 370 mepBoe 3aMeyaTeIbHOE
yrcio. Haiigure Bropoe 3amedarenbHoe yucio. ONMUIINTE BCE YHCA, Y KOTOPBIX cymMma nudp
Takas xe. To e 1 TpeTbero, aecaroro, 2010-ro 3ameyaTenbHOroO Yucia.

Haiinure camoe 6oJibiioe IBy3HAYHOE 3amMedaTesibHOe yrciio. Kakol y Hero Homep?
Kaace: >=1, <=6
Paznen: apudpmernxa
2. IIpAMOYToJILHUKH ¢ 33JaHHOM IJIOIIAbI0

Ha xneruatoii Oymare HapucyiiTe Bce NIpSIMOYTOJbHUKH, Y KOTOPBIX IJIOLIAAb paBHa 24 KIIETKaM.
(CTOpOHBI AOJKHBI UJITH 110 TPaHULAM KJIETOK.) CKOJIBKO MOJYyYUTCS TAaKUX MPIMOYTOJIbHUKOB?

Jia kakux 1oiomfanei ObIBaeT TONBKO OAMH MPSAMOYTONbHHMK? [l Kakux — JBa pPasHBIX
npsMoyronbHuka? Tpu pasHbIX npsMoyroipHuka? Kak 3aBUCHUT KOJIMYECTBO BApUAHTOB OT
IIOIaau?

Haitaure u3 Bcex mpsAMOYTOJIBHMKOB C OJMHAKOBOM IUIOIIAABI0 TOT, Y KOTOPOro MEPUMETP
HaNMEHBIIHUH.

Kaacc: >=3 (njomanb, nepumMerp), <=5 (MpocThie U COCTABHbIE YHCJIA)
Paszpnen: apudgmernka, reomerpus
3. Paznoxkenue ynciaa

Yucno 15 MoXHO Tpems cmocobaMu TMpeICTaBUTh B BHJE CYMMBI I10CIIEA0BATEIbHBIX
HaTypaJbHbIX uncen: 15=7+8=4+5+6=1+2+3+4+5. A cKOIbKO TaKuX CIOCOOOB JIs
gucna 115? Kak HaliTh KOTUYECTBO CIIOCOOOB JIJIsl TPOM3BOJIBLHOTO YKciia?

Kunace: >=5 (nesturenin)
Paszpnen: apudpmernka
4. CynepkoMnbIoTep

CynepKoMIIbIOTEp YMEET BBINOJHATH TOJBKO OJIHY OIEpallio- ONEpalfio CMEIIMBAHUS JIBYX
qucel: M3 4yuced M, N KOMObIOTep MoiydaeT uucio (m+n) /2. Ecium m+n — HedeTHoe, TO
KOMIIBIOTEp 3aBHcaeT. Bee momydeHHble unciaa XpaHsaTes B namsTu. [1ycTs Ham 1aHbl TpU YucIa,

OJIHO U3 KOTOPBIX HOJb, a JIBA APYrM€ HaTypajbHble M HE PaBHBI JIpyr Apyry. s kakumx
YKCEJl M U N Ha CYNIEPKOMIIBIOTEPE MOXKHO MOJIYUYUTh €IUHUILY?

Kunace: >=6 (HO/)

Paszpnen: apudpmernxa



5. /IluaroHajm npsiMoyroJibHUKOB

Ha nmcre Oymaru B KJIETOYKY OOBENHM MPSMOYTOJbHUK pasmepoM 199 x 991 knerok. Uepes
CKOJIbKO Y3JIOB (T.€. BEPUIMH KJIETOYEK) MPOXOMUT AuaroHanb? CKOJBKO KIIETOK IepeceKacT
JMaroHaNb 3Toro mnpsmoyroibHuKa? [lonmpoOyiiTe natk OTBET Ui MPOU3BOJIBHOTO pazMepa
pSIMOYTOJIbHUKA — pazmepoM M x N KIIeTOK.

Ilpumeyanue. Jlnaronanb nepecekaeT KIETKY, €CJIM OHA 3aXOJUT «BHYTPb» ATOW KIIETKH, a HE
MPOCTO MPOXOJUT YEpe3 BEPIINHY.

Kaacce: >=6 (HOJ)
Paszpnen: apudpmernxa
6. 3amaya o pa3meHe

Kakue cyMMbl MOXXHO YIUIATUTh MOHeTaMu o 3 u 5 py6neit? OO6oOiieHue: Kakue 4ducia
BBIp)KAIOTCs KOMOWHaiueld ax+by, riae a u b — nanHble HarypasipHble umcna, X W Y —
IIPOM3BOJIbHBIE 1€JIbIE HEOTPULIATEIbHBIE YHCIIA.

Kaace: >=6 (HOJ)
Paznen: apudmernka
7. CkaaHble KBAAPaThI
CknaiHble yncia — 3TO YUCia, KBaapaT KOTOPBIX OKAaHYMBAETCS Ha ITO ke unciio. Hampumep:
52=25; 62=36; 252 = 625.
«IIsaThIO0 MATH — IBAIATH MATHY, CIIECTHIO MIECTh — TPUILATH HIECThY.

Haiigute Kak MOXXHO OoJIbIIIe CKJIIAJHBIX YHCCII; HalauTe crocoo HaXO0XIACHUA BCCX TaAKHUX
YHUCCII.

Kaacc: >=7
Pasnen: apudmeruka, anredpa

8. Mouck uncen c 3aAaHHbIM KOJIN4YEeCTBOM nenmeneﬁ
EcTp TONBKO 0/THO YKCIIO, UMEIOIIIEe POBHO OJIMH JIEIUTEINb, - TO €AMHHIA. POBHO /1Ba penuTens
HMMEIOT BCE MPOCThIE yucia. POBHO Tpu JeaUTeNs] UMEIOT, HAapuUMep, uncia 4 u 9, sBisrommecs
KBaJ[paTaMH MPOCTHIX Yucen. Bce nm ymciia, IMEronume poBHO TPU JNETUTENs, 00Jaal0T dTHM
cBoiictBoM? Kakum MoxeT OBITh BHJ YKCIIa, UMEIOIIET0 POoBHO 4 nmenutens? 5 nenutenein? s
JAHHOTO HaTypaibHOro ymcia N onmummTe Bce HaTypalbHBIE YHCIIA, UMEIonue poBHO N
JEJIATENEHN.



Kuaacc: >=7 (ocHoBHas1 TeopeMa apu(PMETHKH)
Paszpnen: apupmernka

9. PazJio:keHust a1poodeii

10142857, % 0,(285714), 3 —0,(a28571), ...

7 7 7

Jnst uncna 1/7 pas3iiokeHue B IECATHYHYIO IPOOb MEPUOJUYHO U COCTOUT M3 IECTH UG, a s
2/7,3/7, ...,6/7 —wu3 Tex xe mectu udp B 1pyrom nopsiake (mposepbTe!). A BoT 11 yucna 1/13
u 2/13 nabops! undp pasusie. Mccnenyiite pa3noxkeHus 3TUX ducels U uucen suaa 1/p, 2/p,

oy (p-D)/p, nia p = 17, 19, 41, 47 u apyrum mpoCTBIM YUCIIAM, U pa30epUTECh, KAKHE ObIBAIOT
IUKJTBL.

Kunacc: >=8
Paszpnen: apudpmernxa
10. Ilepuoanyeckue MocJae10BaATETbHOCTH

Hatiute neproibl Mocnen0BaTeIbHOCTEM:

1) an=n"(mod k),

2) bn=o@n (mod k), rne on — uncia dubonayum.
Kaacc: >=9 (apudmeruxu ocratkoB, 6uHoMm HeioToHA)
Paznen: apudpmernxa

11. Knaccuduxanus rpa¢ukoB ApoOHO-KBAAPATHYHBIX GYHKIUA

ax? +bx +c

PaCCMOTpI/IM (I)YHKI_II/IIO y:ﬁ’ 1€ B YHUCIUTCIC MU B 3HAMCHATCIIC — MHOI'OYJICHBI
Xc+ex+

CTENEHHU He Bhllle BTopoil. Kakue Tumbl rpaikoB MOTYT HOJTYUYUTHCS (UCCIIELyTe KOJIMYECTBO
HyJIe!, BEpTUKAJIbHBIX U HAKJIIOHHBIX ACUMIITOT U T.J.)?

Kaace: >=8 (npo6Ho-kBagpaTuunbie GyHKIUH)
Paznen: anredpa
12. CumMeTpHYEeCKHE MHOTO4IEHBI

CuMMeTprYecKiue MHOTOWICHBI — 3TO MHOTOWICHBI OT JIByX NMEPEMEHHBIX, KOTOPhIE OT 3aMEHBI
OJIHOM MepeMEHHOM Ha APYTYIO HE U3MeHsAroTcss. Hampumep: X2+y?, X+y-Xy. MHOrowieHs! U = X
+ Y ¥ V = XY Ha3bIBAIOTCS 3JIEMEHTAPHBIMU CHMMETPUYECKUMH MHOTOUYJICHAMH.

Bepho 111, 4T0 M1000# CHMMETPUYECKUI MHOTOUWICH MOKHO MPEICTABUTh B BHJIE MHOTOUYJIEHA OT
anemeHTapHbIX U u V? Kak 310 cnenats ObICTpO?

O06o00menne. [TocTaBpTe 1 pemnTe aHAIOTUYHYIO 3aJ1a4y JUIsl CHMMETPUYECKOTO MHOTOWIEHA OT
TPEX MEPEMEHHBIX (CKOJIBKO €CTh JIEMEHTAPHBIX CHMMETPHUYECKHX MHOTOWICHOB OT X, Y, Z?).



Kaacc: >=8 (matemaTuyeckasi uHAyKuusi, ouHoM HproToHA)
Pa3znen: anredpa

13. MHoOro4jieH ¢ 3aIaHHBIM HYJIEM

ITocTpoliTe MHOTOUJICH C HEeIbIMU KOd(hPHUITMEHTaMu, UMEIONUN HOJIb X = V2 +4/3. [TocTpoiite

MHOT'OWICH HANMEHBIIICH CTCIICHH, 001aJaloIH STUM CBOMCTBOM.

O0o0menue. Ta xe 3a1aua 1151 CyMMbI K KBapaTHBIX KOPHEH M3 pa3IMYHBIX IPOCTHIX YHCEIL.
Kuaacc: >=8 (kBaapaTHble ypaBHeHNsl, UPPAIHOHAIBLHOCTH)
Pa3nen: anredopa
14. UppauunoHajibHbIe KOPHU

IIpy Kakux menbix a,b, ¢ kopum ypaBHenus X* +ax? +bx+C =0 3aNUCHIBAIOTCS TOJBKO YEPE3

KBaJIpaTHU4YHble HppalnnoHanbHOCTU? (JlomyckaeTcs HECKOJIbKO 3HAKOB KBaJIpPaTHOI'O KOPHS —
OJIUH B APYTOM.)

Kaacc: >=8 (kBagpaTHble ypaBHeHHS, 3aMeHA NepPeMeHHBbIX)
Pa3nen: anredopa

15. KosimvecTBO pemenuii
1. MHccrnemyiite KOJIMYECTBO KOpPHEH ypaBHEHUs x4 + [Z)X2 +q=0 B 3aBucumoctn or

napameTpoB P u (. Hapucyiite Ha IUTIOCKOCTH TapaMeTpoB (P, () obusacTw,
COOTBETCTBYIOIKE Cilyqaro 4, 3, 2 U T.1. KOPHEH.
2. AmnanormyHas 3ajada i KyOMUECKOro MHOTOUYJICHA X3 + px+q=0.

3. HUccnenyiiTe KOIMYECTBO KOPHEH ypaBHeHust X* +ax? +bXx+c=0 B 3aBUCHMOCTH OT
y y

napameTpoB @, b m C. M300pasutre cOOTBETCTBYyMOIIME OOJACTH B MPOCTPAHCTBE
napameTpoB (a,b, c).
Kaacc: >=8 (kBaapaTHble ypaBHeHHs1, TeopeMa be3y)

Pa3nen: anredpa
16. Kak yBu1eTh CHMMETPHIO MHOTOYJIEHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 merko perraercst ¢ MOMOIILIO 3aMEHBI HEM3BECTHOM. J[71s1 TOTO
JOCTaTOYHO  TMEPEMHOXHTh  KpallHHMe  CKOOKH,  TEPEMHOXHTh  CPEIHHE  CKOOKH:

(X% +3X)(X? +3Xx+2) =1 wu caenatb 3ameny t = X? + 3X. OfHAKO, €CIIA CPa3y PACKPHITH

BCE CKOOKH, TO HEMOHSATHO, KaK pellaTh IOJIy4YeHHOE ypaBHEHHE (KaK YBHJIETh HYXHYIO
3aMeHY):

x4 +6x3 +11x2 +6x—-1=0.

Tpebyercs uccnenoBarh, Kakas OCOOCHHOCTb JIEBOM YacTW YpaBHEHHUS IO3BOJSET CHENaTh



HY)KHYIO 3aMEHy, KakOi Kiacc ypaBHEHHH MOXHO pemarbh MOJOOHBIM CIOCOOOM, Kak



ONpENEeNATh sl MHOIOWIEHa CTaHJApTHOIO BHIA, MOXKHO JIA HaWTH €ro  KOPHH
COOTBETCTBYIOLICH KBAIPAaTUYHON 3aMEHOM.

Kuaacc: >=8 (kBaapaTHble ypaBHeHUs1, 3aMeHA NepeMeHHOil)
Pa3znen: anredopa
17. McciienoBanne rpad)MKoB JHHEHHBIX (PYHKIMI HA mIockocTH mapamerpos (K ; b)

PaccmoTpum koopauHatHyo 1wiockocth (K;b). Kaxxmas npsimast Buna y=kx+b u3o0paxaercs Ha
3TOH TWIOCKOCTH B Bujae ToYkHM. Ha koopmunatHoit miockoctu (K;b) mpoBeneno tpu mpsimbie,
poXoAdlIe 4epe3 OAHy Touky. Kaxmas Takas mpsimMas u300pakaeT HEKOTOPOE CEeMEWCTBO
NPSIMBIX HA TUIOCKOCTH (X;). Kak 9Tu cemeiicTBa mpsAMBIX CBA3aHBI MEXTY COOON? AHAIOTUYHBIHA
BOTIPOC ISl TPEX MapauIeIbHBIA TPSIMBIX.

Kaace: >=7 (quneiinas gyHKius)
Pa3pnen: anredopa
18. luodanToBo ypaBHenune A.A. MapkoBa
Pemnte ypaBHEHUE B LEIBIX YUCIIAX: x2+y2+22:3xyz.
Kuaacc: >=8 (kBagpaTHble ypaBHeHHs, Teopema Buera)
Pa3nen: anredopa, apudpmeruxa
19. Ilepuoanyeckas MOC/Jae10BATEIbHOCTh

[MocnemoBatenbHOCTh @, =—a, —a,, (a0 =0,a1 =1) sBuseTcs neproanYIeCKOii (IPOBEPHTE).

IIpu kakux umcnax K u | mocinenosarensHocts a,,, = ka, +1a,,; monyuaercs mepuoaudeckoit?

Kakoii 1iuHbI MOXKET OBITh IEpHO?
Kaace: >=9
Pa3nen: anredpa

KonTpoabHas padora Ne 1

Bapuant Ne 1.

1. Ha nocke HapucoBaH MHOTOYTOIbHUK. OTMETUIIN CEPEIUHBI €I0 CTOPOH, a caM
MHOTOYTOJIbHUK CTEpII. Kak BOCCTaHOBUTH MHOTOYTOJILHUK IO CEPETMHAM CTOPOH?
CKobKO pelieHni uMeer 3aaaya’

2. Ha ckonbko yacteid MOKHO pa3OUTh TUIOCKOCTH N MPSIMBIMHU? YKakuTe HaubobIee
Y HauMeHblee yncio yacteil. Kak Hano pe3ats?

Bapuant Ne 2.

1. Ha3oBéM MHOTOYTOJILHUK pagHOY20bHbIM, €CIU Y HEro Bce yriel paBHbl. Hampumep,
PaBHOYTOJIBHBIM ~ YETBIPEXYTOJIBHUK — 3TO MOPSIMOYIOJbHHUK. Y  HEro  paBHBI



MPOTUBOMNOJIOKHBIE CTOPOHBI, TUATOHAIM PAaBHBI U JEJIATCSA TOUKOU MepeceueHus MomnojiamM
U T.JI. A KaKkue CBOMCTBA €CTh Y PAaBHOYTOJIBHOIO U{eCmuyrojIbHUKA?

Ha kneryaToii Oymare o0BeneH PsAMOYTOJILHUK pazMepoM 3*4 kieTku. CKOJIBKO Ha ATOM
KapTUHKE KBaapatoB? A CKOJbKO MNpsMOYroidbHuUKoB? Te ke Bompochl AJis
PSIMOYTOJIBHUKA pa3zMepamMu n*m.

KonTpoabHnas padora Ne 2

BapuanT Ne 1.

1. MeeTcst HECKOIBKO HacTosAIIUX MOHET — BCC OJHOI'O B€Ca, 1 OJHA (baJ'IBI_HI/IBaSI — OHa JICTr4eC.

Kakoe HanMeHbIIIee YMCIIO B3BEITNBAHUM Ha YallleUHBIX Becax HOHaI[06I/ITC$I, YTOOBI OIIpCACIINTDb

¢danpmmByto Mmonety? Kak Hajo B3BemnBats? CHauana pemuTe 3aaady ais 3, 9, 27 moner. Ta xe

3aJa4da, €CJIn (baJ'IBIJ_II/IBaH MOHCETA OTJIMYACTCA 110 BECY OT HACTOAUINX, HO HCU3BECTHO, B KAKYHO

CTOpOHY.

2.B Hurpe Hum urparoT ABOC. EcTh HEcKOIBKO KY4YCK C KaMHAMMU. 3a OAHMH XOJ MOXXHO B3ATb

J11000€ KOJHUYECTBO KaMHCﬁ, HO TOJBKO W3 OJHOMU KYYKH. BBII/IFpBIBaCT TOT HI'POK, KOTOprI

BO3bMET KaMHHU MocieaHuM. Tpelyercs pazpaboTarh cTpareruto urpsl B Hum.

Bapuanr 2.

Mynpenpsl onanu B ITUIEH K JojoeaaM. Y JIOJ0€0B €cTh Takoi oObruail. [loiMaHHBIX
TUICHHUKOB BBICTPAUBAIOT B KOJIOHHY M HAJIEBAIOT UM Ha TOJIOBBI KOJTIAKU — KOMY O€JIbIiA,
KOMY 4YepHbIi — Hayraj. Kaxaplil IUIEHHUK BUAMWT, KAaKOro IBETa KOJIMAKH y BCEX, KTO
CTOUT IEpe]l HUM, HO HE 3HAET, KAKOM KOJIITAK y HETO CAMOTr0 U Y BCEX, KTO CTOMUT 33 HUM.
Kaxxaplii IJIEeHHUK, HAYMHASL C TTOCTIEHETO0, TOJHKEH CKa3aTh, KAKOTO [IBETA Y HETO KOJIaK
(ocTanpHBIE CIBINIAT €0 OTBET). TeX, KTO OTBETUII MPABUIIBHO, — OTITYCKAIOT. OCTabHBIX
— cbenatoT. Myapensl 3HaloT Ipo 00blYail U MOTYT Mexay coboi moroBoputhes. Kak
MyJIperiaM cracTu mooobiie yenoBek? Kakoe HaubobInee Yucio 4eI0BEK MOKHO CIIacTH
B CaMOM XyJIEM ciryyae?

beckoneuHast B 00€ CTOPOHBI 1MOJIOCA KJIETUYATONW OyMaru COCTOUT U3 YEPHBIX U OEIbIX
kiIeTok. Kaxayro cekyHIly KieTKa, MMEoIas YeTHOE YMCII0 YSPHBIX COCEIeH,
CTaHOBUTCS O€JIOM, a IMEIOIIasi HEYETHOE YMCIIO YEPHBIX coceei — yepHou. M3yunTh
IBOJTIOIUIO Y30POB.

Bonpocs! k 3auery:

1.

HaYQHLIC METOJBI B 06y‘-ICHI/II/I MaTEMaTUKE: OIIbIT, CPABHCHUC, 0606H.ICHI/IG,

abcTparupoBaHue, KOHKpETU3ausa. AHAJIN3 U CHHTE3 B 00YUYeHUH MaTeMaTHKe.

2.

3.
4.
5
6

Buasl ymo3akimtoueHUA: HHIYKIMS, AeTyKIHUS U aHAJIOTUsl B 00yUYeHUH MaTeMaTuKe.
AKCHOMBI, TEOPEMBI U METOAMKA PabOThI C HUMH.

HccnenoBaTenbckue 3aaun B 00y4eHUN MaTeMaTuke. Merouka paboThl ¢ 3a1a4aMH.
Mertoab! penieH!s ypaBHEHUH 1 HEPABEHCTB ¢ MOYJISIMHU.

MeTtoapl penieHus 3a1a4, CoAEpKaIUX IapaMeTphl.



© N

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

MGTOIIBI PEIICHUSA TCOMETPUICCKUX 3aJa4 MMOBBIIEHHOM CJIOKHOCTH.
MGTOIIBI pEeIICHUA UCCIICA0BATCIIbCKUX 3aa4 TCOPUU YUCCIL.
Mertoanl peHICHUS UCCIICAOBATCIILCKUX 3a/1aYd EUIFerbI.
MGTOIIBI pPE€IICHUA OJIMMIINAAHBIX 3a1a4.
OpraHI/ISaHI/IH HOI/ICKOBO'HCCHeﬂOBaTeHBCKOfI ACATCIIBHOCTH yUYallluXCs

CpaBHUTENBHAS XapaKTEPUCTUKA CUCTEM TPAIUIIMOHHOTO ¥ PA3BUBAIOIIECTO O0YUYCHHUS
XapakTepucTruka mpoOJIeMHOTO 00yUICHUs

OcCHOBHBIE 3TaITbl Y4€OHOTO UCCIICIOBAHUS

Bupl caMoCTOSTEBHBIX HCCIISI0BATEIBCKUX PA0OT yUaIuxcst

OCHOBHBIE 3TAIbI HAay4YHOT'O UCCIICAOBAHMA

TexHoOrNM MPOBEACHUS UCCIE0BATEIBCKOI PaObOTHI

MeTtonuka noioopa uccae10BaTeNbCKUX 331a4 B 9-7KIL

Meroauka nogbopa ucciaeoBaTeIbCKUX 3a1a4 B 8-9Ku.
Metoanka noadopa uccienoBarenbekux 3aaa4 B 10-11ki.



CBeneHust 00 yTBepKI€HHH NPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHEbIH Pemenue Bueceunrsie n3MeHeHUS IToamuce 3aB.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)







