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HHOACHUTEJBHAA 3AIIUCKA

Metoauueckue yka3zaHWsl MO BBITOJIHECHHIO BHEAYJIUTOPHOW CAMOCTOSITEIIBHOMN
paboThl TO  AWCIUIUIMHE MaTemMaTHKa CTaBsT CBOEH IIETbI0 OKa3aTh ITOMOIIb
CTYyJIEHTaM BTOPOT0 Kypca B OpraHU3allud CaMOCTOATENIbHON paboThI 10 OBJIAJICHUIO
CHUCTEMOM 3HAHUM, YMEHHI, HABBIKOB B 00bEME JICCTBYIOIICH MPOrpaMMBbI.

O6beM CaMOCTOSITENIBHOM ~ pabOThl  CTYJIEHTOB ONpENEIAETCS
rOCy/IapCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM CPENHEr0 NMPOPECCHOHATBHOIO
obpazosanus (OI'OC CIIO).

BrimosmHeHne  BHEAyAUTOPHOM  CaMOCTOSITEIIBHOU paboThl  SIBISIETCS

00s13aTeNIbHOM  JIJI1  KaXJ0ro CTryAeHTa, €€ o00bEM B Uacax oOmpeaessercs
JNEeUCTBYIOIUM paboyuM yueOHbIM IutaHOM. (CamocTosiTeNbHas BHEAyJIUTOpHAas
paboTa 1o MaTeMaTHKe MPOBOJIUTCS C EJIbIO:

- CHCTEMATU3allMU U 3aKPEIUICHUS OJIyYEHHBIX TEOPETUUECKUX 3HAHUM CTYICHTOB;

- YIIIyOJIeHUs U paclIMpPeHUs TEOPETUUECKUX 3HAHUM;

- pa3BUTUS  TO3HABATEJIBHBIX  CIOCOOHOCTEH M  aKTUBHOCTH  CTYJICHTOB,
CaMOCTOSITENIbHOCTU, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

- (OpMUPOBAHUSI CAMOCTOSITEIbBHOCTU MBIILICHHS, CIIOCOOHOCTEN K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOpPEaTN3allvH.

BueaynutopHas camocTosiTebHass paboTa BBIMOJIHIETCS CTYJIEHTOM II0
3aJIaHUIO0 TperoAaBaTeisi, HO 0€3 ero HemocpeJACTBeHHOro ydactus. [lo maremaruke
WCHOJIB3YIOTCSA CIEAYIOIIUE BUIBI 33aJaHUM I BHEAYAUTOPHOM CaMOCTOSATEIbHOU
paboOThI:

- Q71 OBJIAJICHUS 3HAHUSIMHM: 4YTeHUE TeKcTa (y4eOHMKA, JOTOJHUTEIHHOU
JTUTEpaTyphbl), paboTa co CIOBApSIMU U CIIPABOYHUKAMU, YUueOHO-UCCIEI0BATEIbCKAs
paboTa, HCMOJIb30BAHUE ayJauO- M BHUCO3AMKUCEH, KOMIIBIOTEPHON TEXHUKU U
WNnrepnera;

- JUIA 3aKpeIUIeHUs] W CUCTEMATU3allMKM 3HAHWM: MOBTOpHAs paboTa HaJ y4eOHBIM
MarepuasioM (y4eOHMKA, TOTIOJHUTEIHHOU JIUTEpATyphl, ayuo- U BUICO3AIuUCEH),
COCTAaBJICHHE TIUIaHA W  alTOpUTMa pEHIeHHs, COCTaBJICHUE TaOuuIl s
CHUCTEeMaTH3allMu y4YeOHOro MaTepuaia, OTBEThl Ha KOHTPOJIbHBIE BOMIPOCHI, PEIIICHUE
3a/lad W YIOPaXHEHUM, TOATOTOBKA COOOIICHUH K BBICTYIUICHHIO Ha YPOKE,
KOH(EpeHIIMHU, TOJrOTOBKAa COOOIIEHUN, JOKJIaI0B, pedepaToB, TeMaTUYECKUX
KPOCCBOP/IOB.



TEMATHYECKOE INTAHUPOBAHUE CAMOCTOSTEJABHOM PABOTHI

CTYAEHTOB
Ne Conep:xxanne Dopmer
. Koxa-Bo MeTOobI
n/n Tema CaMOCTOATEJIbHOM
4acoB KOHTPOJIA
padoThI
pe3yJabTaToB
1 2 3 4 5
KomriekcHbie ynciia TBopueckas pabota 3 TBOpUeCcKas
«Mcroprst BOSHUKHOBEHHUS pabota (mpe3eHTa-
KOMIIJIEKCHBIX YHCE» s, pedepar,
1. moxutaz, GriibM)
Jluddepennmanpaoe Peienue BapuaTUBHBIX 2 [luceMeHHOE
MCUHCIICHHE 3a/1a4 U yIpaxHEeHHUH [perieHue
YIIpaXKHEHUHN U
2. 3agau
WNHTerpanbHOe UCUHCIICHUE. |PellieHre BapuaTUBHBIX 4 TIucrMeHHOE
yIpaXHEHUH U 3314 [pelieHue
YIIpa)KHEHUHN U
3 Bamay
Oo6bikHOBeHHBIE MU depen- |Pemenne BapuaTuBHBIX 3) [IncemeHHOE
[[UATbHBIC YPABHEHUS yIpaXHEHUH U 3314 [pelieHue
YIIpaXKHEHUN U
4 3azay
5 |MmuoxectBa u otHomeHus1  |Pedepar «Jleonapa Ditnep» (1 Pedepar
OO6uue nmpaBuia Pemenne BapuaTUBHBIX 1 [TuceMeHHOe
KoMOMHaTOpUKH. OCHOBHBIE [337a4 U YIIPaKHEHUH. [penieHue
MOHATUS KOMOMHATOPUKHU YIpaXHEHUH 1
6 3ajay
DJIEMEHTBI TEOPUH Pemenne BapuaTUBHBIX 4 [luceMeHHOe
BEPOATHOCTEN 1 YIOpaXHEHUN U 3aJ1a4 [pelIeHne
MaTEMaTU4ECKON YIIpa>KHEHUN U
7 |cratucTHKH 3azay
Hroro: 20

[lepen BBITIOJIHEHHEM BHEAYJIUTOPHON CAMOCTOSITEIBLHOM pabOThl CTYACHT
JOJDKEH BHHMMATEJIBHO BBICIYIIATh WHCTPYKTAX IPENOAABATENS IO BBINOJHEHUIO
3a1aHusA, KOTOPBIM BKIIFOYAET ONpPENECIEHUE LENHU 3aJaHusl, €r0 COJEpPkKAHUE, CPOKHU
BBIMIOJIHEHUS, OPUEHTUPOBOYHBIM 00BEM pabOThl, OCHOBHBIE TPEOOBAHMS K
pe3yibTaTam padoThl, KPUTEPUU OLIEHKU. B mporecce MHCTpyKTaxka mpenoaaBaTeib
MPEeAYNPEXAACT CTYAEHTOB O BO3MOXHBIX THUIHWYHBIX OLIMOKAX, BCTPEUAOLIUXCS
IpU BBINIOJHEHUH 33/1aHus. B mocoOuu mpeacTaBieHbl Kak WHAUBUAYaIbHbIE, TaK U
IpYNIOBBIE 3aJaHUsl B 3aBHUCHUMOCTH OT Iefid, 00beMa, KOHKPETHOM TEeMaTUKU
CaMOCTOSITENIbHOM paldOThI, YpOBHS CIIOXKHOCTH. B kadectBe (opM U MeTOHOB
KOHTpPOJISI BHEAYAMTOPHOM CAaMOCTOSTEIbHOM pabOThl CTYJAEHTOB HCIOJIb3YIOTCS

AYJAHUTOPHBIC 3aHATHUSA, 3a4CThbl, TCCTUPOBAHUC, CAMOOTYCTEI.



YYEBHOE 3AJIAHUE
BBEJIEHUE

CnoBo «MareMatnka» MPOUCXOJIUT OT TPEUECKOr0 CIOBa «MAaTeMay, YTO O3HAYAET
3HaHue. Bo3HUKIIa MaTeMaTHKa Ha MEPBBIX dTamax CO3/IaHUsI YEJIOBEUECKOW KyIbTyphl. 3a
CBOIO HCTOPHIO MaTeMaTuKa, KOTopas pa3BUBaJlaCh B TECHOM CBSI3U C pPa3BUTHEM
MIPOU3BOJICTBEHHOMN JIEATEILHOCTH JIIOJIEH U 00IIeUeI0BEYECKON KYJIbTYPhI, IPEBPATUIIACH B
CTPONHYIO I€yKTUBHYIO HAYKYy.

VYyebnas  pucuumiamHa — «Marematukay — SIBISIETCSl  €CTECTBEHHOHAY4HOM,
dbopmupyronieit 6a3oBbie 3HAHUS N1 OCBOEHUS OOLIENPOPECCHOHANBHBIX U CHEIUATBHBIX
IUCHUIUIMH. M3ydyeHne MareMaTUKH [UIsl COBPEMEHHOTO CIIeIHAUCTa CIOCOOCTBYET
(GbOpMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MBIIUICHHUS, OOOTAlEHUIO KYJIbTYpbl TpyAa U
MPUOOIIEHNUIO K BBIYMCIUTEILHON TEXHUKE, TEXHUUECKUM CPEICTBaM, 0€3 MCIOJIb30BAHUS
KOTOPBIX TPYJl CHIEIHAINCTA HEMBICTUM B HAIIIH JTHU.

B xone u3yueHus TUCHUIUIMHBI CTYJIEHT JOJDKEH UMETh MpEACTaBIEHUE: O POJIU
MaTeMaTHKUA TPU HU3YyYCHHH OOIEenpodeCcCUOHATBHBIX U CHEHUATbHBIX AUCIUIUIMH U B
npodeccuoHanbHON A TEIHHOCTH.

B pesynbrare ocBOeHHUS TUCIUILUIMHBI 00YUYaIOIIHUIACS TOKEH YMeTh:
- pemaTh MPUKIIAIHBIE 33/1a4d B 00J1acTH MPO(eCCHOHATILHOMN e TeILHOCTH;
B pesynbrate ocBoeHUs yueOHOM NUCIUIUIMHBI 00YUYaIOIIUICS TOKEH 3HATD.

- 3HAaYE€HHE MaTeMaTUKH B TMPOGEeCCUOHATBLHON EATeTbHOCTH Y TIPU OCBOCHHUU
npodeccHoHaTBHON 00pa30BaTeIbHON MPOTPAMMBI;

- OCHOBHBIE MAaTEMAaTHYECKHWE METOJIbl pEIIeHUs TMPUKIAJAHBIX 3aJad B 00JacTH
po¢eCCUOHATBHOMN NESITENHHOCTH;

- OCHOBHBIE MOHSATHS M METOJbl MAaT€eMAaTHYECKOTO aHalu3a, JAMCKPETHON MaTeMaTHKH,
TEO-pUU BEPOSITHOCTEW U MATEMATUUYECKOU CTATUCTHUKHU;

- OCHOBBI MHTETPALHOTO U JUDPEepeHITNATEHOTO UCUUCTICHUS.
B pesynbrare ocBoeHHs yd4eOHOM AUCHUIIMHBI 00yYarouuiics 10KeH GOpMHUpPOBATh:

OK 2 OpraHu30BbIBaTh COOCTBEHHYIO IESATEILHOCTD, BEIOUPATh TUIIOBBIE METO/IBI U
CIIOCOOBI BBINOJIHEHUS MTPO(hecCHOoHabHBIX 33/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTD U
KAauyeCTBO.

OK 3 [IpyHUMaTh pelieHns B CTaHIaPTHBIX U HECTAaHIAPTHBIX CUTYalUsIX U HECTU 32 HUX
OTBETCTBEHHOCTb.

OK 4 Ocy1ecTBIATh MOMCK U MCTIONb30BaHHE HH(OPMALIUK, HEOOXOAUMOMN AJIst
3¢ (HEKTUBHOTO BBIMTOJHEHUS TPOPECCHOHATBHBIX 33/1a4, MPO(HEeCCHOHAIBHOTO U
JIUYHOCTHOTO

OK 5 Hcnonp3oBath HHGOPMaLIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH B
poeCCHOHATILHOMN IeATEIbHOCTH.

TIK 2 4. AHanu3upoBath 3QPEKTUBHOCTD KAXKIOT0 KaHaJIa MPOIaXK CTPAXOBOTO MPOIYKTA.

1K 3.3. | AHanu3upoBaTh OCHOBHbIE TIOKA3aTENIN MPOJaXK CTPAXOBOW OpraHU3aIiH.




3AJTAHUSA 1151 CAMOCTOSATEJIBHOM PABOTBI
CamocrosiTesibHas padora Ne 1

Tema: Victopust BOBHUKHOBEHHUSI KOMILIEKCHBIX YHCEI.
Lenu: - yroyOUTh M 0000IIUTH 3HAHUS B 00JIACTH KOMIUIEKCHBIX YHCET,
- ¢opmuposanue OK 2.- OK 5, OK 8.
- BOCHHTaHHE IIeJICyCTPEMICHHOCTH, HACTOHYMUBOCTH, aKKYyPaTHOCTH.

3aoanue: BBINONHUTH TBOPUYECKYIO pPaboTy «VICTOpUS BO3HHMKHOBEHHS KOMIUIEKCHBIX
YHCe» B OAHOM M3 MPEUIOKEHHBIX opM (TIpe3eHTanus, J0Kiaj, pedepar, Guibm).

Ha BeimonmHeHnue 3agaHust oTBOAMTCA 2 4Yaca. VICTOYHMKaMU MOTYT CIIY’)KUTh WHTEPHET-
pecypcel, ydeOHas JuTepaTypa TexHHKyMa. CMOTPHM METOAMYECKHE YKa3aHHUS BBITOJHEHUS
Pa3IUYHBIX BUIOB CAMOCTOSTEIBHBIX padoT.

Dopma KoHmpoas: TPENCTaBICHUE Ha 3aHATUU B ayAUTOPHUH.

Bonpocbt 0na camoxkonmpoas: 1. B xakoM BeKe BO3HHKIIO OHSATHE O KOMIUIEKCHBIX YHCIax?

1. Kakue Tpu pOpMBI KOMIUIEKCHOTO YHCIIa BBl 3HaeTe?

2. I'’me npuMEHSIOTCS KOMIUIEKCHBIE Yrcia?

Ipumep: IIpesenranus

PasBntre NoHATUA 0 yncne

Uctopus
BO3HUKHOBEHUS
KOMMIEKCHbIX Yncen

PaboTy Bunonynn: 10
CTYREHT IPYNIL: Fpynna
Npoeepwna: npenguasaTens Censweresa E B

MpumeHeHWe (esion)

Cnacubo 3a BHUIMaHWel©




CamocTosTeabHast padora Ne 2

Tema: [ughgepenyuanvhoe ucuucienue

Ienu: - noBroputs auddHepeHnnaIbHOE UCUNCIICHUE,
- pa3BUTHE JIOTHYECKOTO MBIIUICHUS,

- BOCIIUTAHNE aKKYPAaTHOCTH, HACTOHYHUBOCTH.

- (hopmuposats [1K;

3aoanue: 1.HaiitTu nmpon3BOHYIO QYHKIIHH:

3
2) (Q=3(3+7x3+1)%; 6) fx)- —
(4x - 2)
2. JIBwKeHHMe TpakTopa omuchkiBaercs Qopmynoii S(t)=2t?-5t+1. Haiimure ckopocTs n
YCKOpEHHE B MOMEHT BpeMeHH t=2c.
Ha BpInOSTHEHME 3a/1aHUST OTBOIUTCS 2 4yaca.
Dopma koHmpoas: TPOBEPKA PEUICHUS B padoYeii TETPaIH.
Ob6o3nauenusi: C- mOCTOsSHHAs, X-apryMeHT, U, V, W — QYHKIHHM OT X, HMEIOIIUE
MIPOU3BOJIHBIC.
OcnoBHbIe TipaBuiIa AudQepeHnnpoBaHus
1. (utv-w)=u+v’-w’
2. (wv)y=uvtuv’
3. (cv)y=cVv’

4- (E),:U.".’—l.l"."
IIpumepsr.
Loy =(3%-2x0+e2)=(3%)’- 2-(x°)’+(e?)’= 3* In3-10x*
2. Y =(2%x3)=(2%) o(x3)+( 2¥)e (x3)’=2% In2ex3+2%e 3x2

)

B) f(x)=sin3(4x2+3x-8);

2

xz

2—x2

_2x(2-x%)—x® (—x)

2-x2*

3. Y’=(

CamocrosiTesbHast padora Ne 3

Tema: Humeepanvroe ucuucnenue

Heﬂu: - IOBTOPUTH UHTECTPATIBHOC HWCYUCJICHUEC,

- Pa3BUTUC JIOTHYCCKOT'O MBIIIJICHU A,

- BOCIIMTAHUC aKKYpPaTHOCTHU, HAaCTOMYHUBOCTH.
- 3aKpCIVICHUC HAaBLIKOB HCIIOJIb30BAHUA rpaq)nqecxoro MCTOda PpCHICHUA ypaBHeHI/Iﬁ u
HCEPABCHCTB,
- 3aKpeIUICHHE HaBbIKOB HM300pakKeHHs Ha KOOPJMHATHOM IUIOCKOCTH pEIICHUsS YpaBHEHUH,
HEPAaBCHCTB U CUCTEM C IBYMS HCHU3BCCTHBIMMU.
3a0anue: Bvruucarume naowads  Queyp, 0ZpAHUYEHHLIX  YKAZAHHBIMU  JUHUAMU (RO
séapuanmam). 1)y =3x-1,y=0,x=2,x=4

2)x-2y+4=0,x+y-5=0,y=0

1.2
—-x2+ 3
3)y= ax ,y=0,x=0,x=3

4)y=9-%"y=0
5)y:4x-x2,y:O
6)y=X"-2x+3,y=0,x=0,x=3
y=X%5x—y-6=0

g)y=x> x=V"



1 2 1 2
~-X —=X

9y=a ,y= 2 +3X

10)y=-X"+6,y=2x+3

Ha BrInonHeHue 3a1anust OTBOJUTCS 2 yaca.

Dopma koHmpoas: TPOBEPKA PEUICHUS B padoYe TETpaIu.

KoHTposibHBIE BOIIPOCHL:

1. Kak 3anuceiBaercs popmyna Herotona-JIeliOnuna;

2. Kaxkoe neficTBue 0OpaTHO HHTETPUPOBAHHIO?

3. Kakwue cymiecTByroT Tpu crioco0a HaX0XICHUS HEOTPEICICHHOTO HHTerpasa?

Mpumep:

1. [lepBooOpa3Hasi pyHKUMS U HeoNpeaeJJeHHbI HHTErpaJl

[Tycts y = F(x) umeeT npousBoHyt0 )’ = f (x), Torna ee nuddepeHnman

dy =f (x) dx

Oynkuus F(x) mo orHomeHuio K ee auddepennunany f(X) dX Ha3piBacTCs NepBOOOPA3HOIA.

Onpeoenenue: Oyuxius F(X) HazpiBaeTcs mepBoodpasHoii 11 pyukuuu f (X) Ha 3amanHom
NPOMEXKYTKE, €Cli Ui Bcex x u3 3toro mpomexytka F'(x) = f (X). Judbdepenumnany dyHkuuu
COOTBETCTBYET HE CIMHCTBCHHAsS MEPBOOOPA3HAs, & MHOXKECTBO UX, IPHUYEM OHU OTIHYAIOTCS JAPYT
OT JIpyTa MOCTOSIHHBIM CJIaracMbIM.

[Tycte F(x) - mepBooOpa3Has ans quddepenimana f (x) dx.

Torpa:

Fx)+O)=F®x)+C'=f(x) + 0=1f(x), rne C - mocrosiHHasl.

Omnpenenenue: COBOKYITHOCTh Beex mepBooOpasubix ¢pyHkuui F(x)+C nns nuddepennumana
f (X) dX naszwbieaemces neonpedenennvim unmezpanom u 0603HAUAeMCsl f f (x)dx .

[ f (x)dx = F(x)+C, rne f (x)dX- nopinrerpansoe Bbipaskenue.

C- mocTostHHast HTEerpupoBaHus. IIpoliecc HaxoXAeHUS TTepBOOOPA3HON Ha3bIBACTCS
WHTETPUPOBAHUEM.

]
| Fix)dx
Onpenenennplii nHTErpaJt. OnpeneacHHbI HHTErpal 2 OT HEOTPHULATEIbHON
= fix) . N
q)YHKHI/II/I J” f * 7 CTCOMETPUUCCKOHN TOYKH 3PCHHUA PABCH IIOIIAAN KPUBOJIMHCUHOUN TPAIICUH,

OrpaHUYEHHOH CBEPXY TpaduKkoM QYHKITUH y=Jix , CJIEBA M CTpaBa — OTPE3KaMH MPSIMbIX X=a,
x=h, cuuzy orpeskom [a; b] Ox
@®opMyJibl HHTETPHPOBAHUS



CnopaBeITHBOCTE KaskKa0il (popMyIIBI IIpoBepsieTcs OHP(epeHIIHIPOBaHHEM.

1. jd.r= x+tc 11. [:‘gxﬂ’x = —fn|cos .T| +c
x_n+1
2. jx"n"x = +e.n=-1 12. rc’rgxd\' = E‘n|si11x| +cC
r+1 -
- dx - dx .
3. j—=2u’r3_'+c 13. fiq=m'csu13'+c
J; 1—a
4. j£=fn|x1+c 14. | o _ = arcigx +c¢
x Yl4+x7
5. jaldﬁ-z e 15. [#ﬁzm‘csm'—+c
fna “aat —xT a
6. je’dx‘=e*+c 16. f%;l.a;-cfgﬁ+c
Yat+xT  a a
7. fsh11‘rﬁx‘=—cos.\'+c 17. [%=f;?‘x+ :\'jifr2|+c
8. [cosxdr=sin.x‘+c 18. [%=i-t‘nx— +c
- Y XT —a” 2a X+
ax dx x
9. j t =fgx +cC 19. r . =fnlfe—|+c
COs™ X Y SI1X 2
dx dx T X
10. [ —— = —cfgx +c¢ 20. =fnrg[—+— +c
YosinT v Y COSX 4 2

Bbiuncnutb nnowanb hurypbl, OrpaHU4EHHON NIMHUAMU Y = X3 Yy = 1; X = 2.
PeweHue.

3anannbie 1uHUU o0pasytot purypy ABC, koTopas nmoka3aHna mTpuxoBKOW HA puc. 2.
Mckomast rromais paBHa pa3HOCTH MEKIY IIOIMIAAIMU KpuBoauHeitHoi Tpaneiun DACE u
kBazgpara DABE.

Hcnone3sys popmyiy S = [,2 f(X)dx = S(b) — S(a), Haiinem npenensl naTerpUpoBanus. Js
9TOTO PEIIMM CHCTEMY JBYX YPaBHEHHIA:

{y=x%

{y=1.

Takum 0Opa3oM, nMeeM X1 = 1 — HWKHUH TIpees U X = 2 — BepXHH pejIert.

WTak, S = Space — Spase = [12 X3 dx — 1 = x¥/4)1? —1 = (16 — 1)/4 — 1 = 11/4 (xB. ex.).

[ I - =  tutorooiiness

; il lel ’

. §x=2 i B

= | 2f by i\gx—’f/’
" V.V & }B i amE 5 ¢

- 51z X o 1 4 9 x

- Puc. 2 Puc. 3

Omeem: 11/4 ke. eo.

\

CamocrosiTesqbHas padora Ne 4

Tema: ObvikHoBeHHbLE QU pepenyuanvhvie ypasHeHUs
Ilenu: - mnpuoOpereHne 0a30BBIX 3HAHWW B 00JacT (PyHIAMEHTAIBLHOTO pas3fena
MaTeMaTHKH — JIMHEHHOH anredpsl;
- Pa3BUTUC JTOTUYCCKOI'O MBIIIIJICHUS
- BOCIIUTAHHE aKKYPAaTHOCTH, HACTOHYHUBOCTH.
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3aoanue: Haiitm dactHoe pemenue aAuddepeHInaTbHOr0 ypaBHEHUS (10  BapUaHTaM)
1)(1+y)dx=(1-x)dy; y=3 npu x=-2.

2)(2+y)dx=(3-x)dy; y=1 npu x=-1.

3)(3+y)dx=(1-x)dy; y=2 npu x=4.

4)y’'=2X, y=4 npu x=>15.

5)2y =X, y=2 npu x=-2.

Dopma KoHmpoaA: TMPOBEPKa PEUICHUs B pabodel TeTpaiu.

Bpewmst Ha BBITIOJTHEHHE 33/1aHUS 5 4acoB.

Bomnpocs! st camokonTpossi: 1. Kakue ypaBHeHUs Ha3bIBatOTCs JU(GepeHINaTIbHBIMU?
2. Kakume ypaBHeHHs Ha3bIBalOTCS AuddepeHnrnanbHbIME IEPEMEHHBIMU C  Pa3aeIIOUIMHCS
MepeMEeHHbIMU?
IIpumep:
JNuddepenunanbHoe ypaBHeHHE 11€p8020 NOps0KA B OOIIIEM CIIydae COJepP:KUT:
1) HE3aBUCHMYIO IEpEMEHHYI0 * ;
2) 3aBHCHUMYIO EPEMEHHYIO » ((yHKIHMIO);

r
3) nepByIo IPON3BOHYIO GyHKIMK: ¥ |
B HEKOTOpBIX ypaBHEHHUAX 1-TO MOPSAKA MOXKET OTCYTCTBOBAThH «UKC» WIIH (M) «HTPEK», HO 3TO

t
HE CYIIECTBEHHO — BAKHO YTOOEI B I[y OobLIa IICpBadA IIpOrU3BOAHAA Y , 1 HE

" m
ObLI0 IIPOU3BO/IHBIX BBICIIMX MOPSAKOB — © , ¥ M T.1.
Yro 3HauuT pemtuth 1uddepenunanbHoe ypapaenue? Pemuth nuddepenmanbuoe
YPaBHEHUE — 3TO 3HAYUT, HAUTU MHOKECTBO BCeX (PYHKIMI, KOTOPBIE YIOBIETBOPSIOT

JIAHHOMY ypaBHEHHI0. Takoe MHOKECTBO (ByHKIMIA 4aCTO UMEET BHI * Sx e ( <o
IIPOM3BOJIbHAS MOCTOSIHHASA), KOTOPBIN Ha3bIBaeTCs 00IIUM pelieHueM AnddepeHIHaIBLHOIO

YPaBHEHMH.
r

HaiiTi yacTHOe pemenye AnpHEPEHINATEHOTO yPpaBHEHAS © —2y , YIOBJIETBOPSIIOLIEE

HAYAIIEHOMY YCJIOBHIO » 0=z

Pemenue: 110 ycIoBUIO TpeOyeTcs HAWTH YacTHOe pemenne /Y, ylIoBIeTBOpSIONIEe
3aJJaHHOMY HadyanbHOMYy ycioBuio. Takas mocTaHOBKa BOIIPOCa TakkKe Ha3bIBAETCs 3adayell
Kowwu.

Cnauasa HaxoquM o0liee pelieHre. B ypaBHEHHH HET EPEMEHHOMN «HKC», HO 3TO HE JOJIKHO
CMyIIIaTh, TJIABHOE, B HEM €CTh TepBasi MPOU3BOIHASL.

TlepenuchiBaeM MPOU3BOAHYIO B HYKHOM BHJIE:

dy

—_— —2

dx Y

OueBUIHO, YTO IEPEMEHHBIE MOKHO Pa3/I€INTh, MAIbYUKH — HAJIEBO, IEBOUKU — HAIIPaBO:

)

& _odx

¥

WHTerpupyem ypaBHEHHE:
)

[*=-2fax
¥

In|y|=-2x+C"

OO0muit mHTETpa MOMyYeH. 31eCh KOHCTAHTY s HAPUCOBAJ C HAJICTPOUYHOM 3BE3J0UKOM, JEJI0 B
TOM, YTO OYEHb CKOPO OHA MPEBPATUTCS B APYTYIO KOHCTAHTY.
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Teneps mpoOyem oOIIHil HHTETpa Mpeodpa3oBaTh B 00IIee penieHne (BEIPa3uTh «UTPEK» B

_ _ B
SBHOM BUJIe). BcrmomuHaem crapoe, 100poe, IIKOJILHOE: lha=b=a=¢ B paunom ciyJae:

—ax+t
F=¢

KoHcTaHTa B moKazaresnae CMOTPUTCS KaK-TO HEKOLIEPHO, I0ATOMY €€ 0OBIUHO CITyCKaroT ¢ Hebec
Ha 3emutto. Eciau moapoOHOo, TO MpOUCXOUT 3TO Tak. Mcronb3ysi CBONCTBO CTENEHEH,

nepenuieM GpyHKIUIO CIeAYIOINUM 00pa3oM:

o -2
y=g° -g*"

. cf
Ecim & — 510 KOHCTaHTa, TO € — TOKE HEKOTOPAsk KOHCTAHTA, IEPEO0BO3HAUNM &

OyKBOH o
y= i E'-.‘_h

3anOMHHUTE «CHOCY» KOHCTAHTBI — 3TO BTOPOM TeXHUYECKUH NPUéM, KOTOPBI YacTo
UCIOJIB3YIOT B XO7€ pelieHus quddepeHnnanbHbIX YpaBHEHHH.

-2
y=Ce™", roe O =const o
Hrak, obuiee peuieHue: . Takoe BOT CUMITATUYHOE CEMENCTBO
HKCIOHEHIIMATIBHBIX (PYHKIIH.

Ha 3aBepmraromieM srare Hy»KHO HAiTH YaCTHOE PEIICHHUE, yIOBIETBOPSIOIIEE 33 JaHHOMY
=2

HAYANIEHOMY YCJIOBHIO » =2 310 tome IPOCTO.

B uém cocrouT 3agaua? Heo6xoaumMo m0106paTh TaKoe 3HAYCHHE KOHCTAHTH & , 4TOOBI

BBITIOJIHAJIOCH YCIIOBUE » 0= 2.
OdopMHUTE MOKHO TIO-Pa3HOMY, HO IMIOHSATHEE BCETO, MOXKAIYH, OyeT Tak. B oOmee peneane
BMECTO «HMKCa» MOJCTABIsIEM HOJIb, @ BMECTO «UTPEKa» JBOUKY:

2= (0

2 ="
2=01

To ecTs, C=2

CrangaptHas Bepcusi 0hopMIIeHUS:
yy=ce®'=ce"=C=2

y=Ce™ . =2,
Teneps B oO1iee penieHne MIO/ICTABJIsIEM HalJIEHHOE 3HAUE€HUE KOHCTAHThI = = <!
=i

— 9TO U €CTh HY)KHOC HaM YaCTHOC PCIICHUC.
=

v= e

OTBeT: YacTHOE pereHue: » 2¢
CamocrosiTesibHasi padora Ne 5

Tema: Muoowcecmea u omuouieHus
I]env: - TO3HAKOMHTBCS C UCTOPHEH CO3JIaHMSI TCOPHH MHOXKECTB;
- YIIyOuTh MOHSATUE TEOPUU MHOXKECTB;
- pa3BUBATh JOTHUYECKOE MBIILICHHE.
3aoanue: Hanucatpb pedepat «Jleonapn Ditnep»
Ha BeimosiHenue 3amanus otBoautcs 1 yac. BO3MOXKHO UCIONB30BaHUE UCTOYHUKOB CETH
NnuTepuer. O6beM He Oosiee 6 CTpaHULL.

Dopma konmpona: npoBepka pedepara.

Bomnpocsr camokonTposis: 1. Uto npencrasiser coboit quarpamma Ditnepa-Benna;

2. [lepeuncnure AeHCTBUS HaJ MHOKECTBAMHU.

CamocrosiTesbHas padora Ne6
Tema: Obwue npasuna komounamopuxu. OcHOBHbIE NOHAMUS KOMOUHATMOPUKU.
L]env: - 3aKperyieHne HABBIKOB PEIIeHUs KOMOMHATOPHBIX 3a/1a4;;

- Pa3BUTUC JTOTUYCCKOI'O MBIIIIJICHUS

- pazsutue OK 10., I1K;
12



- BOCIIUTAHHE aKKYPATHOCTH, HACTOHYHUBOCTH.
3aoanue: 1)Pemmts 3agauy: B pore 100 connar. Tpebyercs Ha3HAUUTh KOMaHIUPA POTHI,
3aMEeCTUTEIsI KOMaHupa POThl U KapayabHOro. CKOJIBKUMH CIIOCOOAMHU 3TO MOKHO CZeaTh?
Ha BrInosnHeHue 3a1anust oTBoguTCs 1 yac.
Dopma konmpona: NPOBEpKa pelIeHUs B pabodel TeTpaiu.
Bonpocsl camokonTposisi: 1)Urto Takoe komOuHaTopuka?
2)Kakwue 3a1aun Ha3bIBalOT KOMOUHATOPHBIMH?
3) U3 kakux 3JIE€MEHTOB COCTOMT KOMOMHATOpUKA?
IIpumep: KomOuHaTopuka u3yyaer KoJm4ecTBa KOMOMHALNMN, TOAYMHEHHBIX OIPEAEICHHBIM
YCIIOBHSIM, KOTOPbIE MOKHO COCTAaBUTH U3 AJIIEMEHTOB, 0€3pa3InyHO KaKOW MPUPOIbI, 3a1aHHOTO
KOHEYHOro MHOXecTBa. [Ipy HenmocpeICTBEHHOM BBIYMCIIEHUU BEPOATHOCTEH YacTO UCIOIb3YIOT
dbopmyiiel komOuHaTopuku. [IpuBenem Hanbosee ynorpeOuTeIbHbIe U3 HUX.
Ilepecmanoexkamu Ha3bIBaIOT KOMOWHAIMH, COCTOSAIME U3 OJHUX M T€X XKe N pa3IUuYHbIX
3JIEMEHTOB M OTJIUYAIOLINECS TOIBKO MOPSAKOM MX PACOI0KeHUs. YHCI0 BCeX BO3MOKHBIX
IEePECTAHOBOK

rnen!=1*2*3 _ n.
3amerumM, uTo yaoOHO paccmarpuBath 0!, momnaras, o onpenenenuto, 0! = 1.
Pasmewenusimu Ha3pIBatOT KOMOWHAIIMN, COCTABJICHHBIC U3 N PA3JINYHBIX 3JIEMEHTOB 110 M
3JIEMEHTOB, KOTOPHIE OTIMYAIOTCS JTHOO COCTABOM BJIEMEHTOB, JIN0O WX MOPSIAKOM. YHCIIO BCeX
BO3MOJKHBIX Pa3MeICHHH

A"=n(n-1)(n-2)..(n-m+1).
Couemanusimu Ha3bIBalOT KOMOWHAIIMY, COCTABJICHHBIC U3 N PA3JIMYHBIX AJIEMEHTOB 110 M

OJICMCHTOB, KOTOPBIC OTJINYAKOTCA XOTA 6BI OJHUM DJICMCHTOM. Yucino couetanui
C™=n!/(m!(n-m)l).

3anaya. B Mmexanu3zupoBaHHOM 3BeHe 12 yenosek. TpebyeTcst BbIOpaTh 3B€HbEBOI0, MEXaHUKA,
3anpaBiuka. CKOJIBKUMHU CIIOCO0AMHU 3TO MOXHO ClIeTIaTh?

Pemienue: cHauasna BEIOMpPAIOT 3BEHbEBOTO, 3aTEM MEXaHMKa, U HaKOHEIl, 3anmpaBiiika. Kaxaprii
MOJKET OBITh BBIOpaH 3B€HBEBBIM, T0O3TOMY CYIIECTBYET 12 BO3MOXKHOCTEH, JIIsl BBIOOpa MEXaHUKa
octaéres 11 Bo3MoXkHOCTEH, a BEIOOp 3ampaBiiuka yxe 10 criocoboB. CrieoBaTeNbHO, BCETO

nomyyaetcs 12x11x10 =1320 croco60B, 4To 661 BHIGPATh TPEX PaGOTHUKOB U3 12 T.e. A, =
12x11x10 = 1320;
2)C 3, = ( 10x9x8x7x6)/(1x2x3x4x5) = 252

CamocrosiTesibHasi padora Ne /7

Tema: Onemenmol meopuu 6eposmHOCMeEl U MAMeMamuyeckol CmamucmuKy

L]enu: - 3akpernuieHre HaBbIKOB PEIICHUS BEPOSITHOCTHBIX M CTATUCTUYECKUX 3a/1a4;

- pa3BUTHE JIOTUYECKOTO MBILUICHUS;

- popmuposanmue I1K;

- BOCIIUTaHHE aKKypaTHOCTH, HACTONYUBOCTH.

3aoanue: 1)Pemnts 3amauy: C 1enbio U3y4eHUs: CPOKa SKCILTyaTallud MEXaHU3UPOBAaHHOU
TEXHUKU TpoBelieHa 25%-Has MexaHudeckas BbIOOpKa, B pe3ysibTaTe KOTOPOHl MOJyueHO
CIIEAYIOIINE JaHHBIE!

Cpok Kon-Bo equnuig
IKCITTyaTaIluu TEXHUKU

(7meT)

mol 10
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1-3 24

3-5 30
5-7 30
7-10 4
cebimie 10 2
Hmozo: 100

Ha ocHOBe 3THUX 1aHHBIX BBIYNCIIUTE:
1) cpenHuit CPOK IKCILTYaTaIlNH;
2) cpelHUM KBaJpaT OTKIOHEHUH (JUCIEPCHUIO), CPEAHEE KBAIPATUUECKOE OTKIIOHEHHUE;
Ha Brimonnenue 3aganust orsoautcs 4 yaca.

Dopma koumpons: TPOBEpKa pelIeHHs B pabodeit TeTpaau.
Bonpocvr camokonmpons: 1) Uto Takoe BepOsITHOCTH?
2) Kakue 3a1aun Ha3bIBatOTCS CTATUCTUYECKUMU?
2) Kakue GpopmyIibl HCMIONB3YIOTCA JUIS BBIYUCICHUS MATEMAaTUYECKOTO 0KHIaHuUs, JUCTIEPCHH U
CPEIHEKBaIPATUYHOTO OTKJIOHEHUs?
ITpumep:
Matemaruueckas CTaTUCTHKA - HayKa O MaTEMaTUYECKUX METO/AAaX CUCTEMATHU3allH U
UCIOJIb30BaHUs CTATUCTUYECKUX JAHHBIX JJIS1 HAYYHBIX U MIPAKTHYECKUX BHIBOJOB. Bo MHOTHX
CBOMX pa3jiesax MaTeMaTH4ecKasi CTAaTUCTHKA ONKUPAETCs HAa TEOPUIO BEPOSTHOCTEN, O3BOJISAIOLLYIO
OLICHUTH HAJIKHOCTh U TOYHOCTh BHIBOJIOB, JI€TA€MbIX Ha OCHOBAaHUU OTPAHUYEHHOTO
CTAaTHCTUYECKOTO MaTepHaia (Harp., OICHUTh HEOOXOIUMBIH 00beM BEIOOPKH JIJISl TIOTYUYCHUS
PE3yNIbTaTOB TPEeOYEeMOI TOUHOCTH MPU BEIOOPOYHOM OOCIICIOBAHUH).
[IpocTpaHcTBOM 371eMEHTapHBIX COOBITHM Ha3bIBAETCSI MHOXKECTBO UCXOJI0B HEKOTOPOTO
JKCIIEPUMEHTA.
DneMeHTapHbIM COOBITHEM Ha3bIBAETCS JIFOOOH 3JIEMEHT MPOCTPAHCTBA 3JIEMEHTAPHBIX COOBITUH.
CoObITHEM Ha3bIBaeTCs J1I000€ MOIMHOXKECTBO MMPOCTPAHCTBA HIEMEHTAPHBIX COOBITHH.
['enepanbHON COBOKYMTHOCTBIO HA3BIBAECTCS IOCTATOYHO OOJBINOE, OBITH MOXKET, 0ECKOHEUHOE
MIOJIMHOXECTBO 3JIEMEHTApHBIX COOBITUH.
CrnyyaliHOM BETMYMHOM HA3bIBAIOT (PYHKIIMIO OT 3JIEMEHTAPHOTO COOBITHS.
DKCIepUMEHTOM Ha3bIBaeTcs (QyHKIMSI, IPUHUMAIOIIAs 3HAUE€HHE Ha MPOCTPAHCTBE AIEMEHTAPHBIX
COOBITHH.
Cratuctryeckas MOAEIBIO HAa3bIBAETCSI COBOKYITHOCTD 3aKOHOB, KOTOPBIM MOJYHUHSETCS IpoLeaypa
AKCIIEPUMEHTA.
Cayuaiinoii Bb1OOpKoii1 minu npocto BeIOOpKOii] 06beMa n Ha3bIBaeTCst HAOOP HEKOTOPOTO YHUCIa
AJIEMEHTOB I'€HEPATIbHON COBOKYITHOCTH, HAOIIOIE€HHBIX IIPU CEPUH U3 N OJUHAKOBBIX
9KCIIEPUMEHTOB
Br160opkoii2 o0bema n HazbIBaeTcst Habop 1,...,n cayyailHBIX BEJIMYUH, ONIPEIEICHHBIX Ha
HaATypaJbHBIX YHcHax 1,...,n, k-s ¢.B. npuHUMaeT 3HaueHne ucxoa ki-ro skcrepuMeHTa Ha Yucle i,
IIPU YCJIOBUH, YTO BCE SKCIIEPUMEHTHI OJJUHAKOBBI.

Bce ykazaHHbIe TUITBI CPETHUX BEIMYUH MOXHO MOJIYYUTh U3 (OPMYIT CTEIEHHON CpeHE.
Ecnu umerorcst BapuanThl £1+:L2y -+« 5 :Ln, 1o cpenHIO0 U3 BApHAHT MOKHO PACCYHUTATD IO
(dbopMyIie TPOCTOI HEB3BEIICHHOM CTEIIEHHOW CpelHel TopsaKa 2
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CpeaHuii KBaapaT OTKJIOHEHHUsI, WK aucnepcus (obo3navyaercs 1)) Hanbosee 4acTo
MIpUMEHsIETCS KaK Mepa Koye0IeMOCTH npu3Haka. Jlucnepcun HeB3BEIICHHYIO U B3BEIICHHYIO

BBIUUCIISIOT 1O hopMynam
T

n Z (Ii — f}zmi

i=1 S my
i=1

Taxum oOpa3oM, nucnepcus ecTh cpeHsas apupMeTHyecKas U3 KBaJpaToB OTKIOHEHUH
BapHUaHT OT UX CpelHel apuPMeTHIECKOI.
KBagpaTHblil KOpeHb U3 AUCIIEPCUU VD Ha3bIBAETCS CPeJHEKBAAPATHYECKMM OTKJIOHEHUEM.
3agava: B nemnsax usydyenus craxxa pabOTHUKOB MeXmapka mpoBeeHa 36%-Has MexaHndecKast
BbIOOpKA, B pe3yJibTaTe KOTOPOH MOJIy4eHO CIEAyIoIee pacupeiesneHrne pabouux no CTaxy
paboThI:

Crax, yucino jer | Yuciao pabouux, yer.

1o 5 12
5-10 18
10 -15 24
15 -20 32
20 -25 6
cBblLIe 25 8
Hmozo: 100

Ha ocHOBe 3THX JaHHBIX BBIYHUCIINTE:
1) cpeanuii ctaxk paboYUX MEXIapKa;
2) cpemHMIi KBaApaT OTKIOHEHUH (IMCTIEPCHUIO), CpeiHee KBapaTHIecKOoe OTKIOHEHHE.
Pewenue:
1) Jlns BBIYMCICHUS CPEIHETO CTaKa MPOCYMMHUPYEM MPOU3BECHUSI CEPEMH HHTEPBAIOB U
COOTBETCTBYIOIIHMX YACTOT, U TIOJYUYCHHYIO CYyMMY Pa3/IelIiM Ha CYMMY YacTOT.
X xif _25-124+7.5-18+12.5-24417.5-32 +22.5-6+2?.5-E= 13.8 ner

LE 100

T =

2) BbIuKCIIMM TUCTIEPCHIO, CPENHEE KBAAPATHIECKOE OTKIOHEHHUE:
Flx;—2Ff (25-138)%-12+(7.5-13.8)*-18 + (12.5-13.8)* - 24

Tf 100
+{1?.5 —13.8)¥-324(22.5 - 13.8)*- 6 4+ (27.5 - 13.8)*- 8

100

g =402 =v46.81 = 6.842 ner

gl

.|_

= 46.81

Kpurepuu oueHuBaHus:
Onenka «5» cTaBUTCS IPU CAAHHON B CPOK pabOTe, BCE 3a/1aHUs BBINOIHEHBI BEPHO,

pabota ohopmiieHa TOAPOOHO U aKKypaTHO;
15



Onenka «4» CTaBUTCS MPU B OCHOBHOM BEPHO BBITIOJIHCHHBIX 33/IaHUSX, HMEIOTCS
HEOOJIBIIKME MOTPEITHOCTH BBIYUCIUTEIIBHOTO XapakTepa, pabora odopMieHa MOIPOOHO U
aKKypaTHO;

Ornenka «3» CTaBUTCS MPU HAIMYMKA HE KPUTHUYECKHX OINMOOK, BBIMOJIHEHA HE J0
KOHIIA WK HE MOJIHOCThIO, pab0Ta MOKET OBITh C/JaHA HE B CPOK;

OHCHK& «2» CTaBUTCA, CCIIN CaMOCTOATCIIbHAsA pa60Ta BBIIIOJIHCHA HCBCPHO.
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METOAUYECKHE PEKOMEHIALIMA T10 BbILIOJIHEHNIO PA3JIMYHbBIX
BUJIOB CAMOCTOATEJIBHON PABOTDI

1. MeToauueckue PEeKOMEHAAIHUHU MO COCTABJICHUIO KOHCIICKTA

1. BxuMaTenbHO IpOYMTAlTE TEKCT. YTOUHUTE B CIPABOYHOU JINTEPAType HEHNOHSATHBIC
cioBa. [Ipu 3anucu He 3a0y1bTe BHIHECTH CIPABOYHBIC TaHHBIC HA MOJIS] KOHCIICKTA,

2. BpigenuTe riiaBHOE, COCTAaBbTE IUIAH;

3. Kparko cdopmynupyiite OCHOBHBIC MOJOXKEHHS TEKCTa, OTMEThTE apryMEHTALUIO
aBTOpa;

4. 3akoHCHIEKTHpYITEe MaTepuas, YETKO cienys MyHKTaM IulaHa. lIpu KoHCIeKTUpOBaHUU
CTapalTeCh BBIPA3UTh MBICIb CBOUMHU CIIOBAMU. 3aIIACHU CIELYET BECTH YETKO, SICHO.

5. I'pamotHO 3amuceiBaiite nuratel. L{uTupys, yuuThiBaiiTe JaKOHUYHOCTb, 3HAUUMOCTb
MBICIIH.

2. MeTroguyecKkue peKOMEeHJAAlMH 10 BHINOJHEHHUIO NPAKTHYECKUX 3aHATHI

Jljig TOro 4yToOBl MPAKTUYECKUE 3aHATHUS PUHOCUIN MAKCUMAJIbHYIO I0JIb3Y, HEOOXO0IUMO
IIOMHHTb, YTO YIPA)KHEHUE M DPELICHUE CUTYaTHBHBIX 3a/lad INPOBOJATCS 10 BBIYUTAHHOMY Ha
JEKUUAX MaTepualy W CBS3aHbI, KaK IPaBWJIO, C JIETAJIbHBIM Pa30d0pPOM OTIEIbHBIX BOIPOCOB
JEKUMUOHHOro Kypca. CiieyeT NoA4epKHYTh, YTO TOJIBKO IIOCIIE YCBOEHUS JIEKIIMOHHOIO MaTepuaia
C ONPEIEIIEHHON TOUKH 3peHMsI (@ UMEHHO C TOM, C KOTOPOM OH M3Jaraercsl Ha JIEKLIUSIX) OH OyJeT
3aKpEIUIATHCS Ha MPAKTUYECKUX 3aHATUAX KaK B pe3yjbTare 0OCYKICHUS M aHaJIu3a JEKIIMOHHOTIO
MaTepuaiga, Tak ¥ C IMOMOIIbIO PELICHUs] CUTYaTHUBHBIX 3ajad. [Ipu 3TUX yCIOBHSX CTYIEHT He
TOJIBKO XOPOULIO YCBOUT MaTepHaj, HO U HAyYUTCSA IPUMEHATH €r0 Ha MPAKTUKE, a TAKKE MOJIyYHUT
JIOTIOJIHUTEIbHBINA CTUMYII (M 3TO OYEHb BAXKHO) JIJIsl aKTUBHOU MTPOPAOOTKH JIEKIUH.

IIpu caMOCTOATENIBHOM PELICHUH [TOCTABIECHHBIX 3a/1a4 HY>KHO 0OOCHOBBIBATh KaX/IbIi 3Tarl
NEHCTBUM, UCXOJ U3 TEOPETUUYECKUX MOJNOKEHUH Kypca. Eciau oOyuaromuiics BHUIUT HECKOJBKO
nyTed peleHus npoodsieMsl (3a7auu), TO HYKHO CPaBHUTh UX M BBIOpATh CaMblil parMOHaIbHBIMN.
[Tone3Ho 10 Havana pereHns NOCTAaBICHHBIX 3a/1a4 COCTaBUTh KPAaTKUM IJIaH pelieHus: mpoOaemMbl
(3amaun). PemieHue mpoOieMHBIX 3ajad MM NPUMEPOB CJeNyeT H3jaratb MOAPOOHO, HYXKHO
COMPOBOXAAThb KOMMEHTapUsMH, CXEMaMH, YepTeXaMHd M PHUCYHKAMH, HHCTPYKIHUSAMHU I10
BBITIOJTHEHMUIO.

Cnenyer MOMHHUTb, 4YTO peElIeHHWE KaXJ0l y4eOHOM 3amauM JOHKHO JIOBOJIUTHECS [0
OKOHYATEJIbHOTO JIOTHYECKOT0 OTBETA, KOTOPOIro TPeOyeT YCIOBHUE, U IO BO3MOKHOCTH C BBIBOJIOM.
[TosnydeHHBIN pe3ynbTaT cieayeT MPOBEPUTH CIOCOOAaMH, BBHITEKAIOIIMMHU M3 CYIIECTBA JAaHHOMN
3aJ1a4H.

3. MeroauyecKue peKOMeHAAllUM 10 HAMCAHNIO KOHTPOJIbHON padoThl

KontponbHas pabora — MPOMEXYTOUHBIM METOJ| MPOBEPKH 3HAHUN OO0ydarolerocs c
L[EJIbI0 OTIPEIETICHUS] KOHEYHOTO pe3yJibTaTa B 00yUeHUH 10 JaHHON TeMEe WM pa3Jieny.

JlomamiHsiss KOHTpoJibHasg palGoTra mpoBoauTcss Mo jaucuumimHe. OHa  npu3BaHa
CUCTEMAaTU3HPOBaTh 3HAHUS, MO3BOJISIET MOBTOPUTH U 3aKpeNUTh MaTepuai. [Ipu ee BbIIOTHEHUN
oOyyaroluecsi OrpaHMYeHbl BO BPEMEHH, MOTYT MCIIONb30BaTh JIOObIe ydeOHble mocolus,
KOHCYJIbTAIlUH C MPEnojaBaTesieM.

4. MeToguveckne peKOMEHIAUH 10 COCTABJICHHUIO MPe3eHTaluil
TpedoBanus K npe3eHTALUN
Ha nepsoM cnaitne pasmeraercs:
v/ Ha3BaHWe NPE3EHTALH;
v' aprop: ®UO, rpymma, Ha3BaHHe YUeOHOTO YUPEKIACHUS (COABTOPHI YKA3bIBAIOTCS B
an(paBUTHOM TIOPSI/IKE);
v ron.

Ha BTOpOoM cnaiine yka3biBaeTcsi cojep:kaHue paboTbl, KOTOpOe Jyulle opOpMUTH B BHJIE

TUIEPCCHIIOK (UIs1 MHTEPAaKTUBHOCTH IIPE3EHTALINN).
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Ha nmocnennem cnaiifie yka3blBaeTcsi CIIMCOK MCIOIB3YEMOM JUTEPaTyphl B COOTBETCTBHUH C
TpeOOBAHUSAMHU, HHTEPHET-PECYPCHI YKA3bIBAIOTCS B IMIOCIIEAHIOI0 OUYEPE/Ib.

Od¢opmiienue caaiiioB

Ctnian

» HEOOXOAMMO COOTIOaTh €IMHBINA CTHUIIHL OPOPMIICHUS;

» HY>KHO U30eraTh CTHIJIEH, KOTOpbIE OyIyT OTBIEKATh OT
caMoll Npe3eHTaluy;

» BcrioMoraTtesnbHasi nHGopMarys (YrpaBIsone KHOIKH)
He JIOJKHBI Ipeo0J1aiaTh HaJl OCHOBHOM nH(popManuei (TeKcT,
PUCYHKH)

don

» 1t poHa BeIOUparoTcs 0osiee X0JIOAHbIC TOHA (CHHUI
WJTU 3€JICHBI )

Hcnoap3oBanue
nBeTa

» Ha OJIHOM CJIaii/ie PEKOMEHIYETCS UCII0Ih30BaTh HE
0oJjiee Tpex I[BETOB: OJUH /sl (OHA, OJIMH JJIsl 3aT0JIOBKOB, OJIMH
JUTSL TEKCTA;

» i hOHA M TEKCTa MCIOJb3YIOTCS KOHTPACTHBIC 1[BETA;

» 0co00¢ BHUMaHHE CJICAYET OOpaTHTh Ha IBET
TUTNIEPCCHIIOK (/10 ¥ TIOCIIE UCTIOJIb30BAHUS)

AHMMAMOHHBIE
3¢ deKThI

» HY’>KHO MCIIOJIb30BaTh BO3MOXXHOCTU KOMIIBIOTEPHOI
aHMMAaIUH JUTS TPEICTaBICHUS HHPOPMAIIUY Ha CIIai/e;

» HE CTOMT 3JI0yNOTPEOIATh pa3IMYHBIMU AHUMAILIMOHHBIMU
s dexTamu; aHUMaMOHHBIE Y(PPEKTHI HE TOIDKHBI OTBICKATh
BHUMaHME OT COJIepKaHUsl MHPOPMALIMU Ha cllaiijie

IIpencrasiienune uHpopmanuu

Conep:xanue
uHpopMmanun

» CJIEAYEeT UCIOIb30BATh KOPOTKHE CJIOBA U IIPEUIOKEHMS;
» BpeMs IJIaroJIoB JIOJKHO OBbITh BE3/1€ OIMHAKOBBIM;

» ClIeIyeT UCI0JIb30BaTh MUHUMYM IIPEJIOT0OB, HApeuuH,
npuIaraTeabHbIX;

» 3aroJIOBKU JJOJKHBI IPUBJIEKAaTh BHUMAHUE ayJAUTOPUU

Pacnognoxenne
uHopmanuu Ha
cTpaHuIe

» MIPEANIOYTUTENBHO TOPU30HTAIBHOE PACIIOIOKEHHE
nH(popMaLuu;

» Haubosiee BaykHasi UH(OpMaIHs JOJDKHA pacroiararbes B
LEHTPE JKPaHa;

» €CJIM Ha CIJIaliie pacrojaraercsi KapTUHKa, HaJIIICh
JIOJ’KHA pacloyiaratbes MoJ| Hell.

HipudrsI

» JUTS 3ar0JIOBKOB HE MeHee 24;

» JUTsl OcTalmbHOM MH(pOpMaIuu He MeHee 18;

» upudThI 6e3 3aceuek Jerde YuTaTh ¢ OOIBIIOTO PACCTOSHUS;

» HEJb3s CMEIINBATh Pa3HbIC TUIIBI MIPU(TOB B OJTHOM MTPE3CHTAIIHH,

» JUTSL BBIAIETIEHUST TH(GOPMAIUU CIIeAYyeT UCTIOIb30BaTh JKUPHBIN MIPUPT,
KYPCHB HJIU TIOTYCPKUBAHHE TOTO JKE THIIA,

» HENb3s 30YNOTPEOIIATH MPOMUCHBIMU OYKBaMH (OHH YUTAIOTCS XYKe,
YeM CTPOYHbIE).

Cnocoobl
BbIJICJICHUS
uHpopmanuu

Crenyer UCIIONIB30BaTh:

» paMKH, TPaHUIIBI, 3aJTUBKY

» pas3Hble 11BeTa MPHU(PTOB, IITPUXOBKY, CTPEIKH

» PHUCYHKH, TUArpaMMBbI, CXEMBI JJIsl IIUTFOCTPAIMK HanOoJIee BaKHBIX
¢baxToB

Oobem
uHpopmanuu

» HE CTOUT 3aMOJHATh OJIUH CJai]] CITUIIKOM OOJIBIINM 00bEMOM
YH(GOpMaLIU: JIFOU MOTYT €TUHOBPEMEHHO 3alIOMHUTH He 0oJiee Tpex
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(hakToB, BBIBOJIOB, ONPEIACICHUH.

» HauOobIIast 3 (HEKTUBHOCTH TOCTUTASTCS TOT /1A, KOTaa
KITFOUYEBBIC ITYHKTBI OTPAXKAOTCS 110 OJJHOMY Ha KaXJIOM OTACIbEHOM
claiine.

Jist obGecriedeHnst pa3HOOOpasus CleAyeT UCIOIb30BaTh PA3HbIC BUIbI

Bunnl ciaaiinos o
CJIAM/IOB: C TEKCTOM, C TAOJIMIIAMHM, C TUarpaMMaMH.

5. MeTtoanyeckue peKOMeHJALMH 110 COCTABJIEHUI0 KPOCCBOP/I0B
B npornecce paboTsl 00ydaronuecs:
- IPOCMATPUBAIOT U U3yYAIOT HEOOXOAMMBIN MaTepuall, Kak B JICKLUAX, TaK U B
JONOJHUTEIBHBIX HCTOYHNKAX HH(pOpManuy;
- COCTABJISIFOT CIIMCOK CJIOB Pa3/ieNIbHO 1O HAIIPABICHUSIM;
- COCTaBJISIFOT BOIIPOCHI K OTOOPAHHBIM CIIOBaM;
- npoBepsoT opdorpaduio TEKCTa, COOTBETCTBHE HyMEPALIUH;
- O0(OPMIISIFOT TOTOBBII KPOCCBOP/I.

OO0mme TpeGOBAHUS NPU COCTABJIEHUHM KPOCCBOP/AOB:
— He nonyckaercsa Hanuuue "miamek" (HE3aOJHEHHBIX KJIETOK) B CETKE KPOCCBOPAA;
- He nomyckarorcs cirydaliHble O0yKBOCOUYSTAHHSI U TIEPECCUCHUS;
— 3aragaHHBIC CJOBa JOJDKHBI OBITh UMEHAMH CYIIECTBHTEIBHBIMH B MMEHHUTEIHHOM
najie’xe eIMHCTBEHHOTO YnCIa;
—  JIByxOyKBEHHBbIE CTIOBa TOJKHBI UMETh JIBa IIEPECEUCHUS;
—  TpexOykBeHHBIE CJIOBa JOJDKHBI IMETh HE MEHEE JBYX IEPECEUCHUN;
—  He momyckarotcst ab0opeBuarypsl (3ull u T.1.), COKpamieHus (IeTI0M
ap.);
—  He pexomenayetcs 00Jb110€ KOJTUYECTBO IBYXOYKBEHHBIX CJIOB;
—  Bce TekcThl AOMKHBI OBITh HamucaHbl Pa30OPUMBO, JKEIATEIHHO
OTIIEYaTaHbI.

TpedoBanus k opopmiIeHHIO:
—  Ha xaxnmom nmcre AomkHa OBITH (haMiIMsi aBTOpa, a TaKKe Ha3BaHHE JTAHHOTO
KpOCCBOPAA;
- PucyHok kpoccBop/ia 10JIKEH ObITh YETKHM;
- CeTkn BceX KpOCCBOPIOB [OJDKHBI OBITH BBIMIOJHEHBI B JIBYX
HK3EMILIApax:
1-11 5K3. - ¢ 3aIIOJTHEHHBIMH CIIOBAMHU;
2-11 9K3. - TOJBKO C HU(pPaMu MO3ULHUH.

OTBeTbl MyOMUKYIOTCS OTAENbHO. OTBETHI MpeTHa3HaueHbl I MPOBEPKH MPaBHIILHOCTH
peleHst KpoccBopJa M JaloT BO3MOXKHOCTh O3HAKOMHUTBCS C NpPaBUIBHBIMH OTBETaAMU Ha
HEpEIICHHBIC TO3WIHU YCIOBUH, YTO CHOCOOCTBYET pEIICHUI0 OJHONW M3 OCHOBHBIX 3ajad
pasrajpIBaHUs KPOCCBOPJIOB — MOBBIIIEHUIO 3PYIUIIMU U YBEIUYESHUIO CIOBAPHOTO 3ariaca.

Kpurtepuu onieHuBaHus COCTABJIEHHBIX KPOCCBOP/IOB:

1. YeTKOoCTh U3I0KEHUS MaTepuala, IOJHOTA UCCIIEJOBAaHUS TEMBI;

2. OpuUrnHaNbHOCTH COCTaBJICHUS KPOCCBOP/A;

3. [TpakTHyeckas 3HaYUMOCTb PaOOTHI;

4. YPOBEHb CTUIIEBOTO U3JI0KEHUSI MaTepraia, OTCYTCTBUE CTUIIMCTHUECKHUX OLINOOK;

S. YpoBeHb odopmiieHHsT pabOThl, HAJIWYME WM OTCYTCTBHE TIpPaMMAaTHUYECKUX U
MYHKTYallHOHHBIX OMIMOOK;

6. KonnuecTBo BOIIPOCOB B KPOCCBOP/IE, MPABUIBHOE UX U3JI0KEHUS.
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Homep Ttabiuiel pasmemiaercs B NPaBOM BEpPXHEM YINIy HaJ 3aroJIOBKOM TaOJHIIbI, €CIIU OH
€cTb. 3arojoBOK, KpoMe IepBOi OYKBBI, BBIIIOJIHAETCS CTPOYHbIMM OykBamu. B abGOpeBuarypax
HCIOJIb3YIOTCS TOJIBKO 3aryaBHble OykBbl. Hammpumep: [I9BM.

Ccpliku Ha TaOuMIBl B TEKCTE NOSCHUTENbHON 3alMCKU JOJDKHBI OBbITH B BUJE clloBa Tali. U
HoMepa Tabmuubl. Hanmpumep: Pe3ynpTatsl TecToB mnpuBeneHbl B TalI. 4.

Homep ¢opmyiibl cTaBUTCA € IPaBOM CTOPOHBI CTPAHUIIBI B KPYTJIbIX CKOOKAaxX Ha ypOBHE (OPMYJIBIL.
Hanpuwmep: z:=sin(x)+cos(y); (12).

Ccplnka Ha HoMep (HOpMyJIbl JaeTcsl B CKOOKaXx.

Hanpuwmep: pacuer 3HaueHuii npou3BoauTcs mo popmyie (12).

HymepoBaTh cTpaHulbl paboThl 110 KHMKHOMY BapHaHTY: I€YaTHBIMU LIU(pamMH, B HIPKHEM IIPaBOM
yIJIy CTpaHMIIbl, HauuMHas ¢ Tekcta «Beenenus» (c. 3). Pabota HymepyeTcst cKBO3HO, J10 ITOCIEAHEN
CTpaHMIIBI.

B ornaieHnn ykasbIBaroTCs HayallbHbIE CTPAHMIIBI BCEX YacTel M maparpadoB pabOThl (Ha3BaHUE
IJIaBbl OT/AENbHON CTpaHUIBl HE HMMEET), KpOME CIHCKa JIMTEpaTypbl U NPHIOKEHHH (B TEKcTe
HYMEpYIOTCS).

[Tuiercst cnoBo «ri1aBay, I1aBbl HyMEPYIOTCS pUMCKUMHU L paMu, naparpadsl - apabCKUMH, 3HaK
; He ImuuIeTcs; yacTu paboTsl «BBenenue». «3akinoueHuey, «Jlureparypa» HyMmepanuu He UMEIOT.
Ha3zBanus rias u naparpadoB OUIIYTCS C KPAaCHON CTPOKH.

3aronoBku «BBenenue», «3axitoueHuey, «JIlutepatypay nuuiyTcs nocepeauHe, BBEpXY JIMcTa, 0e3
KaBbIU€K, TOUYKA HE CTAaBUTCSL.

OOnbem BBelIeHHS U 3aKITIOYEHUS paOboThl - 1,5-2 cTpaHUIIBI IEYaTHOTO TEKCTA.

Pabota nomkHa OBITH IPOIITHUTA.

B pabote ucnonb3yrorcst Tpu BuAa mpudra: 1 - Ui BbAeIeHUS Ha3BaHUU TJ1aB, 3aroJIoBKOB
«OrnasieHuey, «JImteparypar, «BBenenue», «3akmroueHue»; 2 - Uil BBLIEICHUS
Ha3BaHMM maparpaoB; 3 - ISl TEKCTOBKH.

6. MeToguyecKkue peKOMeHAAIUHU 10 MPOBEIEHUIO HCCIeI0BAHMI

[Ton wuccnenoBaTenbCKOM AESITENBHOCTHIO TMOHUMAETCA JAEATEIbHOCTh OO0y4Yarouuxcs,
CBS3aHHAs C pCIICHHEM  TBOPYECCKOW, WCCIEIOBATEIbCKOW 3aJaud C 3apaHee HEU3BECTHBIM
penieHreM (B OTIMYHE OT MPAKTHUKyMa, CIY>KaIlero Ijs WIUTIOCTPAlMM TeX WM HHBIX 3aKOHOB
MPUPOJIBI) W TPEANoaranas HaIMIue OCHOBHBIX ITAllOB, XapaKTEPHBIX IS HCCICIOBAHUS B
Hay4yHOU cdepe, HOPMHUPOBAHHYIO HCXOJS W3 TMPHUHATHIX B HAyKe TPAIUIUil: MOCTaHOBKY
npoOJeMbl, HM3y4eHHE TEOpUU, TIOCBSIIEHHOW JIaHHOW TmpoOjieMaTuke, MOaA00p METOIUK
WCCIIEIOBAaHMS U MPAKTHUYECKOE OBIAJEHHUE UMHU, COOp COOCTBEHHOrO MaTepHuala, €ro aHajiu3 u
0000mmenne, coOcTBeHHbIE BBLIBOALL. JII000e wucciemoBaHue, HEBAXXKHO, B KakoW oOiactu
€CTECTBEHHBIX WJIM TYMaHUTAPHBIX HAyK OHO BBITIOJMHSETCS, UMEET MOJOOHYIO0 CTPYKTYypy. Takas
[EMOYKA SBJSETCS HEOThEMJIEMON MPUHAIIICKHOCTHIO UCCIICOBATEIBLCKOM JACSITSIILHOCTH, HOPMOU
ee MpOoBeIeHUs
YueOHoe uccie0BaHNE M HAYYHOE HCCJIeTOBAHME.,

['maBHBIM CMBICTIOM HCCIenOBaHus B cdepe 0o0pa3oBaHUS €CTh TO, YTO OHO SIBISETCS
y4eOHBIM. DTO O3HAYAET, YTO €TI0 IJIABHOW IIEIIBIO SBIISETCS Pa3BUTHE JIUIHOCTH OOyJaroIIerocs, a
HE ToNlyuyeHrne 0O0BEKTUBHO HOBOTO pe3ylbTaTa, Kak B "Oonbmioi" Hayke. Ecnu B Hayke TTIaBHOM
IENBI0 SIBJISIETCS TPOM3BOJACTBO HOBBIX 3HAHWH, TO B OOpa30BaHUM IIEb HCCICIOBATEIIbCKON
JESTeNbHOCTH - B MIPHOOpETEHUU 00ydaromuMucs (yHKIIMOHATLHOTO HABBIKA MCCIIEOBAHUS Kak
VHUBEPCATBLHOTO  CIOCO0a  OCBOCHHS  JICHCTBUTCIBHOCTH, PAa3BUTHU  CIIOCOOHOCTH K
HCCIIEIOBATENILCKOMY THUIYy MBINUICHHS, aKTUBHU3AIMHM JTHYHOCTHON MO3UIMK O0yYaromerocs B
o0pa3oBaTebHOM TMPOIECCE HAa OCHOBE MPHOOPETEHUS CYOBEKTHBHO HOBBIX 3HAHWM (T. €.
CaMOCTOSITENTFHO TOJy4aeMbIX 3HAHUWH, SBISIONIMXCS HOBBIMH W JIMYHOCTHO 3HAYUMBIMU IS
KOHKPETHOT'O 00YyYaroImerocs).

[Tpu pa3BUTUU KCCIIETOBATENLCKON NEATEIHHOCTH TPAAULIMOHHASI CUCTEMA CTAIKHBAIOTCS C
peallusIMH: HET TOTOBBIX STAJOHOB 3HAHHWS, KOTOPBIC CTOJIb MPHUBBIYHBI IS KJIIACCHON JTOCKH:
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SIBJICHUSI, YBUJICHHBIC B KUBOW MPUPOJIC YACTO MEXAHUYECKH HE BIIUCHIBAIOTCS B TOTOBBIE CXEMBI, a
TpeOYIOT CaMOCTOSTENILHOTO aHallM3a B KaXI0H KOHKPETHON CUTyaluu. DTO WHUIUUPYET Hadajio
IBOJIOIIUA OT OOBEKT-CYOBEKTHOW IMapagurMbl O0Opa30BaATEIIBHOM NEATEILHOCTH K CHUTYyalluu
COBMECTHOTO TOCTH)KEHUS OKPYKAIOLIEH JIEHCTBUTEIBHOCTH, BBIPAXKEHUEM KOTOPOU SBIISIETCS
MO3UIMOHHAS Tapa «KoJulera-kKojuiera». Bropas BakHeias MO3WMIIMOHHAs Mapa — «HACTaBHUK-
MJIQJIIIMKA TOBAPHUILD) MPEAIIONATAET CUTYalMI0 KOHCTPYKTUBHOIO COTPYAHUYECTBA MPENOAABATEIA
1 00y4aromerocs.

OTnnuue uccneaoBaTenbCKON 1eITEbHOCTH OT IPOEKTHOW U KOHCTPYKTUBHOM.

['maBHBIM PE3yIbTaTOM HCCIEI0BATEIIBCKON JEATEIbHOCTH SIBISETCS WHTEIUICKTYaJIbHbIM,
TBOPUYECKUU MPOIAYKT, YCTAHABIMBAKOLIMKA Ty WIA HHYK HCTHUHY B PE3yJbTare MPOLEAYPHI
HCCIIEI0BAHMS U TIPEJICTABIICHHBIN B CTaHIAPTHOM BHe. He0OX01uMO MOTYEpKHYTh CAMOIICHHOCTD
JIOCTUKEHHS UCTUHBI B HCCIIEIOBAHMHU KaK €0 INIaBHOIO MPOayKTa. HacTo B yCIOBUAX KOHKYPCOB U
KOH(EPEHIIM MOXKHO BCTPETUTh TPEOOBAHMSI TMPAKTHYECKON 3HAYUMOCTH, HPUMEHHUMOCTH
PE3yJIbTATOB HCCIIECIOBAHUS, XapaKTEPUCTHKY COIUANBHOTO 3(ddekra uccienoBanus (Hampumep,
npupoooxpaHHeiii dhdekT). Takas AEATENBHOCTh, XOTA YaCTO HA3bIBACTCS OPTraHU3aTOPAMHM
HCCIIEI0BATENIbCKOM, MpeceayeT UHbIE LIeTHU (caMu o cebe He MEHEEe 3HAUMMBbIE) — COIIMAIM3aIUH,
HapaOOTKH COLMAILHON MIPAKTUKH CPEJCTBAMHU UCCIIEA0OBATEIIBCKOM IS TEIIbHOCTH.
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HUHTEPHET - PECYPCBbI:

http://mathem.hl.ru — cnpaBouHuK IO MaTeMaTHKe

http://www.exponenta.ru — o6pa3oBaTeabHbIH MaTEMaTHUECKHUI CalT
http://methmath.chat.ru — meToauka npemnogaBaHust MATEMAaTUKH
http://www.neive.by.ru — reomeTpudecKuii mopTa
http://www.festival.1september.ru — dectuBaib megarorndeckux uaei
«OTKpPBITBIN YPOK»

SAEEEE A

6. http://college.ru/mathematics - marematrka Ha moptane « OTKPBITBII KOJUIEIK
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