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MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHON U CHUILIVHBI

1.1. O6sacTh npuMeHeHusi padoyeil MporpaMMbl

Pabouas nmporpamma yuebHO¥M mucummuinbbl 1. 01. «Marematuka» SIBISETCS 4YacCThIO
MpOrpaMMbl TIOATOTOBKHM crenuanuctoB cpeanero 3BeHa ¢ ®I'OC CIIO mo cnenualibHOCTH
36.02.01 «Berepunapus», kBanu(ukanus — BETepUHAPHBINA (henbamep.

1.2. MecTo TMCUMILUIMHBI B CTPYKTYPe OCHOBHOM MpogdeccHoHaIbLHOI
o0pa3oBaTeJIbHOM NMPOrPaMMbI

VYueOHas IUCHMIUIMHA BXOJUT B 00IIe0o0pa3oBaTeNbHBIA UK, OOHMe YydeOHbIe
JUCITUTUIMHBL U TpoduibHbIe aucuurinasl OY /1.5,

B pamkax nporpamMmbl yueOHON AUCHUIIIMHBI (POPMUPYIOTCSA 00LIUE KOMIIETEHIIUU:

OK 01. BsiOupats cmocoObl pemieHuss 3agad MNpodhecCUOHATBHON JeATEIHHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiATh NOUCK, aHATTU3 U UHTEPIIPETALINIO0 HHPOPMAIIH, HEOOXOAUMOM TS
BBITMIOJTHEHUS 33/1a4 MPOodeCCHOHATBHON eI TeIbHOCTH;

OK 03. IInanupoBaTh U peaqTu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTMYHOCTHOE
pa3BUTHE;

OK 04. Paboratp B KOJUIEKTHUBE u KOMaHJe, 3P PEKTHBHO

B3aMMO/ICHCTBOBATH C KOJUIETaMU, PYKOBOACTBOM, KJIMEHTAMMU;

OK 05. OcymecTBisiTh YCTHYIO U NMHUCBMEHHYI0 KOMMYHHUKAIMIO Ha TOCYAapCTBEHHOM
a3bike Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMANIBHOTO U KYJIbTYPHOI'O KOHTEKCTa,

OK 06. IlposBiasTh TrpakJaHCKO-MATPUOTUYECKYIO TO3MILMIO, JEMOHCTPUPOBATh
OCO3HAHHOE [10BE/ICHUE HAa OCHOBE TPAJAULIMOHHBIX O0IEYEI0BEYECKUX LIECHHOCTEH;

OK 07. CopeiicTBOBaTh COXPaHEHHUIO OKpYyXaromieu Cpe.bl,

pecypcocOepexeHnto, 3pPpeKTUBHO 1eHCTBOBAThH B YPE3BbIUANHBIX CUTYAIUX;

OK 09. Hcnonp3oBaTh HHQOPMAIIMOHHBIE TEXHOJOTMH B  MpodeccrnoHalIbHON
NeSITeTbHOCTH.

OK 10. Ilonb3oBarbcst mpodeccHOHANbHON JOKYMEHTAIlMe Ha rocyAapCTBEHHOM H
MHOCTPAHHOM $I3bIKaX.

OK 11. Ucnonb3oBath 3HaHuMA 1O (UHAHCOBOM TIpPaMOTHOCTH, IUJIAHUPOBATH
MPEANPUHUMATENIbCKYIO ACSITENHHOCTh B MpodecCuoHaIbHOM cdepe.
1.3. Ileau 1 3a7a4u AUCHMILIMHBI - TPeOOBaHUS K pe3yJIbTaTaM 0CBOeHHs YUeOHOi
AUCUMIIUHBI:

Conepxxanne mporpammbl «MaTemaTukay HaNpaBI€HO Ha JOCTHKEHHUE CIEAYIOIINX
Hemnei:

- OOecneyenue cHOpMUPOBAHHOCTH TPEACTABICHUA O COLMAIBHBIX, KYyJbTYPHBIX U
HUCTOPUYECKHX (haKTOPaX CTAHOBJICHHS] MATEMATHKU;

- o0ecmneueHue c(hOpMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO H
MAaTEMATUYCCKOIT'O MBIIIJIICHU A,

- obecrnieueHue cHOpPMHPOBAHHOCTH YMEHHUH MPUMEHSTHh IOJyYeHHbIE 3HAHUS IPHU
PELICHUH pa3INYHbIX 3a]a4;



- obecrneueHue CcGHOPMHUPOBAHHOCTH TMPEICTABICHHA O MareMaTHKe, KaK dYacTu
00IIEYeTOBEUECKONW KYIbTYPHI, YHUBEPCATHHOM SI3bIKE HAyKH, TTO3BOJISIONIEM OIHCHIBATH U
U3y4aTh pealibHbIC MPOIIECCHI U SBICHHS.

OcBoenne coxepkanust y4eOHOW  muciuiummHbl  «MaTtemaruka»  0OecreunBacT
JOCTHD)KEHUE CTYJCHTaMU CIIEAYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

0 cpopMupoBaHHOCTH IIPEICTABICHUI O MATEMATUKE KAK YHHBEPCAIBHOM A3bIKE HAYKH,
CPEIICTBE MOJICITUPOBAHHUS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MaTEMaTHKU;

EI IMNOHUMAHHUEC 3HAYMMOCTH MATCMATUKHU [IJId HAYYHO-TCXHHUYCCKOroO IIporpecca,
C(l)OpMI/IpOBaHHOCTI) OTHOIICHHUA K MaTEMaTHUKE, KaK K 4aCTH O6I.HC‘ICJ'IOB€‘I€CKOI71 KYJIBTYPEI HEPE3
3HaKOMCTBO C I/ICTOpI/IeI\/'I Pa3sBUTHUA MAaTCMATHUKU, SBOTIOIMEH MaTeMaTUYECKUX Hﬂeﬁ;

O paseuTne  NOTMYECKOrO  MBIIUIEHUS,  HPOCTPAHCTBEHHOTO  BOOOPaXKEHHS,
AITOPUTMUYECKON KYJIbTYpPbl, KPUTUUHOCTH MBIIIJIEHUS HA YPOBHE, HEOOXOUMOM /15l Oy Ty1eit
poeCCHOHATIBHOM eATENFHOCTH, IS IPOIOJKECHUSI 00pa30BaHMs U CaMOOOpPa30BaHMS;

0 oBnameHne MareMaTM4eCKMMH 3HAHMAMH W yMEHMSAMH, HEOOXOIMMBIMH B
MIOBCEHCBHOM JKM3HH, JJIsi OCBOCHHUS CMEXKHBIX COIMAIBHO-DKOHOMUYECKUX MpodwieH u
JUCIUTUTMH TPO(PECCHOHATIBHOTO IHKJIA, JUIS MOJydeHHs oOpa3oBaHUsT B O0JIACTSIX, HE
TpeOyIOmUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

0 roroBHOCTE M CIOCOGHOCTH K 0OpPAa30BaHUIO, B TOM YHCIE CaMOOOPa30BaHUIO, HA
NPOTSDKEHUHM BCEH JKM3HM, CO3HATEIILHOE OTHOIICHHWE K HEMPEPhIBHOMY OOpa30BaHUIO, Kak
YCIIOBHUIO YCIICITHOW MTPO(hecCHOHALHOM U OOIIECTBEHHON JACSITEITLHOCTH;

[ roroBHOCTE M CMOCOGHOCTH K CaMOCTOSTENHHOM TBOPYECKOW M OTBETCTBEHHOI
JeATEIbHOCTH;

O roroBHOCTE K KOJJIEKTHBHOW paboTe, COTPYIHMYECTBY CO CBEPCTHHKAMH B
0o0pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeA0BATENbCKOM, MPOEKTHOW U IPYIUX
BUJAX JI€ATEIILHOCTH;

EI OTHOIICHHUE K HpO(beCCI/IOHaHLHOP’I ACATCIIBHOCTU, KAK BO3MOKHOCTH Yy4YaCTUA B
PEIICHHUU  JIMYHBIX, 06HICCTBCHHI)IX, rocyaapCTBCHHBIX, 06HICHaHI/IOHaJ'II)HI>IX np06neM;
MeTalpeaAMETHBIX:

[ ymeHue caMOCTOATENBLHO ONPENENATH LENH AEATENLHOCTH U COCTABIATH IUIAHEI
JeSTEIbHOCTH;  CAMOCTOSATEIbHO  OCYHIECTBIIATH, KOHTPOJIMPOBaTb M  KOPPEKTUPOBATH
JESTENIBHOCTD; MCII0JIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI ISl TOCTHIKEHUS IOCTABIECHHBIX LIeJIEH U
peanu3alyy IUIaHOB JIETeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3JINYHBIX CUTYalHX;

[ ymeHue mpoayKTHMBHO OOIIATHCS M B3aUMOJAECHCTBOBATH B IPOLECCE COBMECTHOIM
JeSITeIbHOCTH, YYUTHIBATh MO3UIMU JPYTUX YUYACTHUKOB AEATENbHOCTH, 3(p(eKTUBHO pa3pemarsb
KOH(JIUKTBI;

[ BrnageHue HaBbIKAMH MO3HABATEIHLHOM, Y4eOHO-HCCIIENOBATENBCKOW M ITPOEKTHOM
NEeSITeNIbHOCTH, HaBBIKAMHU  paspelieHus MpodjeM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY IOMCKY METOJOB PELICHUS NPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PAa3IMUHBIX
METOJI0B IO3HAHNUS;



[ roToBHOCTH M CIOCOGHOCTH K CAMOCTOATENLHOM MH()OPMALMOHHO- TI03HABATENLHOM
JeSITeTbHOCTH, BKJIIOYas yMEHHE OpPHUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(pOpMAaIHUH,
KPUTUYECKH OIICHMBAaTh W HMHTEPIPETUPOBATh HMH(OPMAIMIO, MOTYyYaeMyI0 M3 Pa3IMYHbBIX
HCTOYHUKOB;

EI BJIAACHUEC SA3BIKOBBIMH CPCACTBAMH: YMCHHUC SICHO, JIOTUYHO W TOYHO HU3JIaratb CBOIO
TOYKY 3pC€HUs, UCIIOJIb30BaTh aICKBATHEBIC A3BIKOBLIC CPCACTBA,

[ BrnageHue HaBbIKAMH MO3HABATEILHONW PE(IIEKCHMH KakK OCO3HAHMS COBEPHIAEMBIX
JIeMCTBUI U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHMM, I'PaHMIl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTUIKEHUS;

0 uemeycrpeMieHHOCTH B ITIOMCKaXx M NPHHATHM PELIEHUH, COOOPa3HTENHLHOCTh M
UHTYHMLMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U FapMOHUIO MUPA; MPeJIMeTHbIX:

0  chopmupoBanHOCTS IpeaCTaBIEHMI O MaTEMAaTHKE KAK YaCTH MUPOBOH KyJIbTyphl U
MeCTe MaTEMaTUKH B COBPEMEHHOM [TUBUIIN3ALINH, CITOCO0AX OMMCAHUS SIBJICHUHN peaabHOTO MUpPa
HA MaTeMaTUYECKOM SI3BIKE;

O cpopMupoBaHHOCTH IpEACTABICHUI 0 MATEMATUYECKHUX MOHATUSAX, KaK BaKHEHIIHNX
MAaTeMaTUYECKUX MOJEIIAX, MTO3BOJISIIOIINX OMUCHIBATh U U3Yy4YaTh Pa3HbIE MPOLIECCHI U SBJICHUS,
MMOHUMaHUE BO3MOKHOCTU aKCUMOMATUYECKOTO IMMOCTPOEHUSI MATEMATUYECKUX TEOPHIA;

EI BJIaACHHUEC MCTOJaMH JOKa3aTCJIbCTB U AJITOPUTMOB PCIICHUA, YMCHUC UX IPUMCHATD,
MMPOBOAUTDH AOKA3ATCJIbHBIC PACCYKACHUA B XOAC PCUICHUA 3a1a4;

O sBnagenne cTangapTHHIMM NPMEMAMH PEIICHHS PALMOHAIBHBIX M MPPAMOHATBHBIX,
IIOKA3aTeJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHHW M HEPABEHCTB, MX CHUCTEM;
WCITOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHUCJIE ISl TOMCKA IIyTH PELICHUs U
WJUTFOCTPALIY PELICHUs] YPABHEHUIN U HEPABEHCTB;

0 chopmupoBaHHOCTS TIpeicTaBIeHHIE 00 OCHOBHBIX MOHATUAX MATEMATHYECKOTO
aHalM3a M UX CBOMCTBAaX, BJIAJEHHE YMEHHEM XapaKTepU30BaTb IOBeAEHUE (DYHKIHH,
HCITOJIb30BAaHUE MTOTYYEHHBIX 3HAHUM JIJI OITMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

0 BnameHre OCHOBHBIMY IOHATHAMH O IFIOCKHX M IIPOCTPAHCTBEHHBIX T€OMETPHYECKHX
durypax, uX OCHOBHBIX CBOICTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPUUECKUE
burypsl Ha uepTekax, MOJENSIX M B pEAbHOM MHUpPE; MPUMEHEHHE H3yYEHHBIX CBOMNCTB
reoMeTpudeckux Guryp u Gopmys s perieHus TeOMETPUIECKUX 3a/1a4 U 33]1a4 C TPAKTUICCKUM
COZIEPIKAHUEM;

EI C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 Ipomeccax U ABJICHUAX, HMCIOIIUX
BepOﬂTHOCTHBIfI XapakTep, CTATUCTHUYCCKUX 3aKOHOMEPHOCTAX B PCaIbHOM MHUPE, OCHOBHBLIX
IIOHATUAX 3J'ICM€HT3pHOI71 TEOpHUNn BePOﬂTHOCTeﬁ; YMCHI/If/'I HaxXOJuThb U OLUCHUBATH BCPOATHOCTHU
HACTYILICHUA COOBITHH B HpOCT@fIHIHX MMPAKTUYCCKUX CHUTYyallUAX WU OCHOBHBIC XapaKTCPUCTUKHU
CHy‘I&fIHBIX BCJINYHH,

EI BJIaACHUEC HABBIKAMM HCIOJB30BAHUA TI'OTOBBIX KOMIIBIOTCPHBIX IIpOrpaMm IIpu
pCIICHUHU 3a/1a4.



1.4. PexomeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPaMMbl
AUCHUILINHBI
MakcumanbHas yueOHast Harpy3ka oOy4Jaromierocs - 232 4acos,
B TOM YHCIIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHO# Harpy3ku oOyuaromerocs: 208 yacos:
neknuu - 104 ygac.
npakTuueckue 3ansaTus — 104 gac.

CaMOCTOSITENIbHON paboThI 00yJaromerocs — 244.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1. O0beM JUCHMINIMHBI U BUABI Y4e€OHBIX 3aHATHI

Bup y4eOHbIX 3aHATHI O0BeM yacoB
MakcumanbHas yyeOHass Harpys3ka (Bcero) 232
O0s3aTesqbHAst Ay IUTOPHAA Y4eOHAs1 Harpy3Ka (Bcero) 208
B TOM 4HcJie:
TeopeTHYecKoe 00yueHue 104
NPaKTHYeCKUe 3aHATUS 104
CamocrosiTeibHas padora o0y4yaromerocs (Bcero) 24

Dopma npomercymoyHoi ammecmayuu no OUCYUnIUHE
IK3amen




2.2. TemaTu4ecKHUH NJIAH M COAEPKAHUE TUCHUILTUHBIL: « MaTeMaTHKa»

Koapl koMneTeHIui,

(opmupoBanuio
HanmenoBanmue pa3jiesioB Conep:xanue yueOHOro MaTepuaJia u ()OpMbl OPraHU3aANUU 1eATETbHOCTH Oo0bem KOTOpHIX
U TeM o0yuyarwmuxcsi B MACAX | 00coGCTBYET 2IeMEHT
NPOrpaMMmblI
1 2 3 4
Paznen 1. AnredOpam Hayajia aHaJausa
Coaep:xanue yueOHOro MaTepuaJia
1. llenbie u panroHanbHbIe yncia. [lefictBurensueie uncina. [Ipubnuxénnbie 6
BBIUMCIICHUS
IIpakTuyeckoe 3ansaTue Nel 4
Tema 1. Jluneiinsie n ApudmeTrnueckue AeHCTBH HAJl YUCTaAMH
KBaJIpaTHble yPaBHEeHUS = = =
" HeppaBeHCTB};p 2. Jluneiinple ypaBHEHHS C OJIHOM MEpEeMEHHOM 4 OK 01, OK 02, OK.03,
JeMeHTI ' IIpakTuyeckoe 3anaTue Ne2 4 OK, 04, OK.05, OK.06,
N i i OK.09, OK 10, OK 11
R ——— Kopuu ypaBHeHI/iI/I. PaBHOCI/IJ'IBH(\)JCTL YpaBHEHHI ) )
MaTeMATHKH 3. CucremMbl TMHEHHBIX ypaBHeHHI. KBanpaTHbie ypaBHEHUS 6
IIpakTyeckoe 3ansaTHe N3
[TpeobpazoBanue ypaBHeHUI. OCHOBHBIE IPUEMBI pellIeHUs] ypaBHEHU. Pemenue 6
CHUCTEM ypaBHEHUI
Tema 2 Coaepixanue yueOHOro MaTepuasa
: 4 OK 01, OK 02, OK.03
Jlorapupmuyeckas 1. Jlorapudmudeckas GpyHKIus ’ ’ ’
OK, 04, OK.05, OK.06,
U TMoKa3aTe/ibHast
IIpakTnyeckoe 3ansaTue Ned OK.09, OK 10, OK 11
GyHxunn 4

.HOl"apI/I(bMI/ILICCKI/IC YpaBHCHHA U HCPABCHCTBA




2. Iloka3arenpHble ypaBHEHUS U CUCTEMBI MIOKa3aTeNbHbIX ypaBHEHUH. [loka3aTenbHble
HEPaBEHCTBA

IIpakTuyeckoe 3ansiTue NeS

Iloka3zaTennHBIC YpaBHCHUA U HEPAaBCHCTBA

Conep:xaHue yueOHOro MaTepuaJia

1. IlonsATHE O IPOM3BOAHON (PYHKINH, €€ TEOMETPUUECKUN 1 (PU3MUECKHI CMBICII.

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,

Tewa 3. Tpenen dymxumm OK.09, OK 10, OK 11
IIpeneas u
NPOU3BOJAHBIC 2. Ilpou3BoJHBIE OCHOBHBIX 3JI€MEHTApHBIX U CIOXHBIX (yHkimid. [IpuMenenue

MIPOU3BOIHOM K HCCIIEI0OBAHUIO (DYHKIIUHN U MOCTPOCHHIO TPapuKOB

3. Juddepennman pyuxuuu. [Ipunoxenne nuddepennnana Kk npuOIMKeHHbIM
BBIYHCIICHUSIM

IIpakTHyeckoe 3ansaTHE Neb

[Ipon3BoHas: MEXaHUYECKUM U TE€OMETPUYECKHUM CMBICI IIPOU3BOJIHON

IIpakTHyeckoe 3ansaTHe Ne7

[TpaBuna u hopmysl quddepeHipoBanms, Ta0IUIA TPOU3BOIHBIX JIEMEHTAPHBIX
byHKIMIA

IIpakTnyeckoe 3ansaTne Ne8

HccnegoBanue (l)yHKI_II/II/I C IOMOIIBIO HpOI/I3BO,I[HOI>'I. HaxoxnaeHue HaI/I6OJIBIHerO,
HaUMCHBIICTO 3HAYCHUA U SKCTPEMAJIbHBIX 3HAYCHUH (I)YHKI_II/II/I

Tema 4. UnTerpansi

Conep:xanue yueOHOro MaTepuaJa

1. Heonpez[eneHHHﬁ HHTCIrpall. HeHOCpeI[CTBeHHOG HHTCTPHUPOBAHUC.
FCOMeTpI/I‘leCKI/IC 151 (I)I/ISI/I‘-ICCKI/IG MMPUIIOKCHUSA HCONIPCACIICHHOT'O UHTCTpaJia

2. IIpuMeHeHre onpeneeHHOrO HHTEerpaia Uil HaXOXACHUS UIONIaAN KPUBOJIUHENHON
Tpaneunn

IIpakTnyeckoe 3ansaTne Ne9

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,
OK.09,0K 10,0K 11




OnpeneneHHblil HHTErpaji U €ro HEMOCPEACTBEHHOE BHIYMCIICHUE

IpakTnyeckoe 3ansitue NelQ

Brrancnenue HCOMPECACIICHHOI0O HUHTCIpajia METOAO0OM 3aMCHBI HCpCMeHHOﬁ (CHOCO6OM
IIOACTaHOBKHU

Tema S.
HepaBencrBa

Conep:xanue yueOHOro MaTepuasia

1. PaunuoHanbHble, HpPpALMOHAIbHBIE, II0Ka3aTeIbHbIE U TPUTOHOMETPUYECKHE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI X PELIEHUS

2. Ucnonb3oBaHue CBOMCTB U TpaprikoB (DYHKIIHMH MMPU PEIICHUH YpaBHEHUN U
HepaBeHCTB. MeTo1 MHTEpBaJIOB

IIpakTuyeckoe 3anaTue Nell

Hcnonb3oBanue cBOMCTB U rpadukoB PYHKIMIA I pelICHUs] ypaBHEHUI

IIpakTHyeckoe 3anaTHe Nel2

Hcnonp3oBanne CBOMCTB U TpaguKoB (DYHKIIHIA JJIsl pEIICHUS] HEPABEHCTB

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,
OK.09,0K 10, 0K 11

Pa3neu 2. DjieMeHTHI aHATUTHYECKOH reOMeTPUH HA IJIOCKOCTH. JJIeMEeHThI

cTepeoMeTpUuH

Tema 6.
IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

1. BzaumHOe pacrnonoxeHue AByX NMpsAMbIX B pocTpaHcTBe. [lapamnenbHOCTh NpsiMOi U
IJTIOCKOCTH. [lapaiuienbHOCTh MIIOCKOCTEN

2. IlepneHOUKYIApHOCTD MPAMON M IJIOCKOCTH. lleprneHaukynssp M HakJIOHHAs. YTOI
MEXy IPSAMOH U INIOCKOCTBIO

IIpakTHyeckoe 3anaTHe Nel3

[Ipu3Haky B3aMMHOIO PACIIOJIOKEHUS IPSMBIX. YTOJ MEKY NpsMbIMU. B3anmHOe
PacrosoKEeHUE NMPSAMBIX U INIOCKOCTEN. IlepreHquKysp U HakJIOHHAsI K IIIOCKOCTH.
VYron Mexay npsiMON U INIOCKOCThIO. TeopeMbl 0 B3aMMHOM PACIOIOKEHUU IPSIMOH U
I10cKocTH. TeopeMa o Tpex NeprneHauKyIsIpax
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Tema 7. KoopauHatel 1
BEKTOPbI

Conep:kanue y4eOHOTro MaTepuaa

1. IlpsmoyronpHas (nexkaproBa) cHCTEMa KOOpPAMHAT B IHpocTpaHcTBe. PDopmyia
pacCTOSIHUS MEXIY ABYMS TOUKaMH. Y paBHEHHS C(Epbl, IUIOCKOCTH U MPSIMOi

IIpakTnyeckoe 3ansaTue Nel4

Bekropel. Moayns BekTopa. PaBeHCTBO BEKTOpOB. Ci0K€HHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4yKcio. Pa3io)keHne BEKTopa 110 HaIpaBIEHUSIM

IIpakTuyeckoe 3ansitue Nels

Bekropel. JleiictBus ¢ Bekropamu. JlekapToBa CHUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPephl, IIIOCKOCTH. PaccTosHuE MEKIy TOUKaMu

Tema 8. OcHoBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

Conep:kanue y4yeOHOIro MaTepuasa

1. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

2. CuHYC, KOCHHYC, TAHI'€HC U KOTaHI€HC YHCEe

IIpakTHyeckoe 3ansaTue Nel6

OcHoBHBIE TPUTOHOMCTPHUYCCKUC TOKIACCTBA. PaIII/IaHHBII\/JI MCTO U3MCPCHU YIJIOB

BpALLICHUS

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,
OK.09,0K 10, 0K 11

Pa3nes 3. ®ynkuum, ux cBoiicTBa M rpaguku

Tema 9. ®yHKkuuu

‘ Conep:xaHue y4eOHOro MaTepuaJjia

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,
OK.09,0K 10, 0K 11

CBOMCTBA (PYHKIHMHU 1. OOnactb ompenesneHns U MHOXECTBO 3HAYCHHH; rpa@uk (yHKIHMH, TOCTPOECHUE TpapuKoB
(GyHKIMH, 3alaHHBIX PA3IMYHBIMU CIIOCOOAMHU

2. O6patHble pyHkMu. O61acTh onpeaenaeHus 1 001acTs 3HadeHnit oOpatHoi pyHku. ['padux
oOpaTHO! (yHKINUU

IIpakT4eckoe 3ansaTue Nel7

Onpenenenne pynkuuii. [locrpoenue u urenue rpagpukos pynkuuit. Mcenenosanue GpyHkuumu.
CaolicTBa TMHENWHOM, KBagpaTHuHON QyHkuMii. HempepsiBHBIE U Teproauueckue GyHKIUN

IIpakTHyeckoe 3ansiTue Nel8

OO6patHbie pyHKIMU U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUYECKUE QYHKIIHH.
[TpeobpazoBanus rpaduka GyHKIN
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Tema 10.

CreneHnnble,
noka3arteJibHble,
JorapupmMuyeckue u
TPUTOHOMETPUYECKHe
¢yukuun. Oo6parHbie
TPUTOHOMETPUYeCKHe
byHkuun

Conep:kanue y4eOHOT0 MaTepuaJa

1. Onpenenenus GpyHKIUH, X CBOKWCTBA U IPapuKH

2. IlpeoGpaszoBanus rpadukoB. [lapannensHplii EpeHOC, CHMMETPHUS OTHOCUTEIBHO OCEi
KOOpAWHAT U CUMMCETpPUA OTHOCUTCIIbHO HavdaJla KOOpAWHAT, CHMMCTPUA OTHOCUTCIIBHO
IPSIMOH y = X, PaCTSDKEHUE U C)KaTue BIOJIb OCEH KOOPAUHAT

IIpakTnueckoe 3ansitue Nel9

IToxazaTenpHBIE YpaBHCHHA U HCPAaBCHCTBA

IIpakTnyeckoe 3ansaTue Ne2(

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA

IIpakTuyeckoe 3ansiTue Ne21

TpI/IFOHOMCTpI/I‘ICCKI/Ie YpaBHCHHA U HEPABCHCTBA

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,
OK.09,0K 10, 0K 11

Paznen 4. KomOuHaTOpuKA, CTATUCTUKA ¥ TEOPUS BEPOSITHOCTE

Tema 11. DiaeMeHTBI
KOMOMHATOPUKH

Coaep:xxanue yueOHOro MaTepuaJia

1. OcHOBHBIE TOHATHSI KOMOMHATOPUKHU

2. 3amaym Ha MOJICYET YKCIia pa3MeIIeHU, IEPECTaHOBOK, COYETaHU N

IIpakTyeckoe 3ansaTHe Ne22

[IpaBuna koMOMHATOPUKH. Perienre koMOMHATOPHBIX 3a/1a4. Pa3zMerenusi, CoueTaHus u
MEPECTAHOBKHU

OK 01, OK 02, OK.03,
OK, 04, OK.05, OK.06,
OK.09, 0K 10, 0K 11

IIpakTnueckoe 3ansaTne Ne23

PaSMeH_IeHI/IH, COUYCTaHUA U NEPCCTAaHOBKU

Tema 12.
JIeMeHTBI TeOpHH
BEPOSATHOCTEN U

Conep:xanue yueOHOro MaTepuaJia

1. CO6BITI/IC, BCPOATHOCTDH CO6BITI/151, CJIOXKCHUC U YMHOXCHUC BCPOHTHOCTCﬁ. IIonsatue o
HE3aBUCUMOCTH COOBITUH. I[I/ICerTHaH cnyqaﬁHaﬂ BCJIMYMHA, 3dKOH €€ PACTIPCACIICHUA

12
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MaTeMATHYECKOI
CTATUCTUKH

2. UncnoBblie XapaKTEPUCTUKH TUCKPETHON CIy4daiiHON BeauduHbL. [IoHsATHE 0 3aKOHE 0OJIBIIINX

qucel 4

IIpakTnyeckoe 3ansaTue Ne24

Kitaccuueckoe orpeiesieHue BEpOsiTHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O CYMME 4

BEPOATHOCTEMN

I[IpakTu4yeckoe 3ansitue Ne25 6

Brruucinenue BeposaTHocTer. [Ipukiiagaeie 3agaun

Wroro: 104nexu.
104
[IPAKTHY.
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3. YCJIOBHUSA PEAJIN3AIIMA PABOYEN TPOT'PAMMBI JTUCIIUILIUHBI
3.1. TpeGoBanusi K MUHMMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecneyeHun o

Peanuzanust y4eOHOI muciuruiiHbl TpeOyeT Hanuuus y4eOHOro KaOMHEeTa MaTeMaTHUYeCKUX
JTUCIUILTAH

O6opynoBanue yaeOHOTo KabUHeTa!
- [I0CA/I0YHBIC MECTA 110 KOJIUYIECTBY 00YUAIOIINXCS;
- pabouee MECTO MPEeroIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TTOCOOHIA;

3.2. UndopmanuonHoe obecnevyenne 00ydeHust

Ilepeuenn pexoMeHayeMbIX yueOHbIX M31aHuil, IHTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEPaTypPhI

OcHoBHas iMTEepaTypa:
1. Vuebnux maremaruxa M. WU. Bammaxos M3x. «Axagemus» 2013 CGopHEK 3ama4
npoduIbHOM HammpaBieHHOCTH MaTemaTuka M. M. bammmvakoB U3n. «Axagemus» 2013.
2. A.H. Konmoropos Anre6pa u Hauasa ananusa / IIpocsemenue n3a-2014 I'eomerpust
JI. C. AranacsH IIpocsemenne uzn — 2015.
3. Amumos LI.A. u ap. MartemaTuka: anrebpa U Hadajga MareMaTHYECKOrO aHAIM3a,

reoMeTpust. Aiaredpa u Hauajaa MaTeMaTU4YECKOro aHanu3a (0a30BbIi U yriTyOJIEHHBIH

ypoBHH).10—11 xmaccel. — M., 2014.

4. Aranacsn JI.C., Byrysos B.®., Kagomies C.B. u ap. Maremaruka: anreGpa u Hauaua
MaTemMaThueckoro ananuza. ['eomerpus. ['eomerpust (6a30Bbiii 1 yriayOneHHbIl ypoBHu). 10—11
Kjaccel. — M., 2014.
5. Bammakos M.W. MaTtemaTuKa: y4eOHHK IS CTY. YIPEXKIAECHUHA Cpel. mpod.
oOpazoBanus. — M., 2014.
6. Bammakos M.U. MatemaTtuka. COOpHUK 3a7a4 Tpo(HILHON HATPaBIEHHOCTH:
yae0. mocodue Jtst CTy. YUpexkaeHui cpea. npod. oopazoBanus. — M., 2014.
7. BammakoB M.W. Maremaruka. 3agauduk: y4ed. mocobue st CTy. YYpexICHUi
cpen. mpod. oopazoanuss. — M., 2014.
8. Bammakos M.U. Marematuka. DIeKTPOHHBIN y4e0.-METO. KOMILIEKC IS CTYI.
yupexJeHuit cpes. npod. odpazosanus. — M., 2015.
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9. Bammakos M.U. MatemaTuka (6a30Bblii ypoBens). 10 kmacc. — M., 2014,
bammvako M.M. Marematuka (6a30BbIii ypoBeHb). 11 kimacc. — M., 2014.

10.bammaxos M.U. Anre6pa u Havana ananusa, reomerpus. 10 kmace. — M., 2013,

11.I'yce B.A., I'puropres C.I'., MBonruna C.B. Maremartuka mis npodeccuil u

CHEIHAIbHOCTEH COLMAbHO-9KOHOMHUYECKOTO MpoduiIsi: Y4eOHUK IS CTYA. YUPEKICHUH cpes.

npod. obpazoBanus. — M., 2014,

12.Konsrun FO.M., Tkauesa M.B, ®eneposa H.E. u np. Maremaruka: anreOpa u Hadana
MaTeMaTHYeCKOro aHanu3a. Anredpa W Hayala MareMaTH4ecKoro aHanuza (0a3oBbld U
yray6nennsit ypoau). 10 kimace / mon pen. A.b.XKmwxkgenko. — M., 2014.

13.Konsrun F0.M., Tkauesa M.B., ®eneposa H.E. u np. Maremaruka: anre0pa u Hauaa
MaTEeMaTHYeCKOro aHanm3a. AnreOpa W Hadajla MaTreMaTH4YecKoro aHainusa (0a3oBBIA H

yrayOnennslil yposuu). 11 knace / moa pen. A.b.XKwxkdenko. — M., 2014.

HNuTepHeT-pecypcos:
1. Elibrary.ru (PUHLI) - nay4nas snekrponnas oubmmoreka. - Mocksa, 2000.

http://elibrary.ru

2. Muposas uudposas oubnuorexa - https://www.wdl.org/ru/country/RU/

3. Hayunas 6ubmroreka MI'Y umenu M.B. JloMoHOCOB a - http:/nbmgu.ru/ Becratnas

3JIeKTpOHHas OubanoTeka - EnuHoe okHO ocTyna k o0pa3oBaTesibHbIM pecypcam - http://window.edu.ru/
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4. KOHTPOJIb 1 ONEHOYHBIE CPEJICTBA
OCBOEHMSA JUCIIUIINJIHBI

KOHTpOJ'IB U OLCHKa PE3yJIbTaTOB OCBOCHHA IUCHUIINIMHBI OCYILICCTBIIACTCA IIPEIIOAAaBaTCIICM B

nmponecce MnpoBCACHUSA INPAKTHYCCKUX 3aHATHA M CaMOCTOSTEIbHBIX pa60T, TCCTUPOBAHHA, a TAKXKC

BBIITIOJTHCHUA 06y‘-IaIOH_[I/IMI/ICSI HHAUBUIYAJIbHBIX 3aI[aHI/II>'I, IIPOCKTOB, HCCHCHOBaHHﬁ.

q)OprI U MCTOJbI KOHTPOJIA U OLCHKU PC3YyJIbTATOB 06yquI/1;1 IMMO3BOJIAIOT HPOBCPUTH Y CTYACHTOB

c(OPMUPOBAHHOCTH M PA3BUTHE OOIIMX KOMIETCHIINA, 00ECTICUNBAIOIINX UX YMEHUS U 3HAHUS.

Pe3yabTaTsl 00yueHus
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIE 3HAHMA)

@opMbI U METObI KOHTPOJISI M
OIIEHKH Pe3yJIbTATOB 00y4YeHu sl

B pesynpraTte OCBOEHHS JUCHUIUIMHBI OOYYArOUIUICS HOJIKEH
IPOJEMOHCTPUPOBATh PEIMETHBIE PE3YJIbTaThl OCBOEHUSI yueOHOM
TUCHUIITMHBI «MaTtemMaTuku»: - 3HaUY€HHE MATEeMaTUYECKON HayKH
JUTSL peIIeHU 3a/1a4, BOSHUKAIOIIUX B TEOPUH U MPAKTUKE; ITUPOTY U
B TO JX€ BpEMs OTIPAaHUYEHHOCTh IMPUMEHEHUSI MaTEMaTUYECKUX
METOJI0OB K aHAJIW3y U HCCIIEJOBAHMIO IMPOLIECCOB U SIBJICHUM B
IPUPOJIE U OOIIECTBE;

- 3HaYEHUE TPAKTUKU W BOMPOCOB, BO3HUKAIOIIUX B CaMOM
MaTeMaTHKe sl GOPMHUPOBAHUS U PA3BUTHUSI MATEMAaTHICCKON HAYKH,
WCTOPUIO PA3BUTHUSL TIOHSTHS 4YHUCIA, CO3JIaHUS MaTEMaTUYECKOTO
aHau3a,

BO3HUKHOBEHHUSI U PA3BUTHUS T€OMETPUH;

- YHUBEPCAIbHBIA XapaKTep 3aKOHOB JOTMKH MaT€MaTUYECKHX
paccyXJIeHHi, X MPUMEHUMOCTh BO BCEX OO0JACTSIX UYEJTOBEUYECKOM
NeSITEIIbHOCTH;

- BEPOATHOCTHBIN
OKpY’KaloIllero Mupa;

XapakTep pa3IMYHbIX IIPOLIECCOB

- BBIIIOJIHATD apI/ICI)MCTI/I‘-IeCKI/Ie HeﬁCTBHH Haa yuciiaMu, CoucTas
YCTHBIC U TMCbMCHHBIC ITIPUCMBI;

- HaXOJUTh NMPUOINKEHHbIE 3HAUEHNS BEJTMYHH U MOTPEIIHOCTH
BbIUMCIIEHUH (aOCONIOTHASI U OTHOCUTEIIbHASA );

- CpaBHHBATb YMCJIOBBIC BBIPAXKCHUS,

- HaxXOJUTb 3HAUCHUA KOPHs, CTCIICHHU, J'IOI“apI/I(I)Ma,

Breimonnenue CaMOCTOSATEIbHON
pa6OTLI 110 MCTOANYCCKUM
YKa3aHUAM: COCTaBJICHHUC

KOHCIIEKTOB 10 TE€MaM, BBIIIOJIHEHUE
TECTOBBIX BaILaHI/II\/JI, OTBCTHI Ha
BOIIPOCHI, PEIICHUE M COCTaBIICHUE
3a/a4, TMOATOTOBKA IPE3CHTAIHM,
BBITNIOJTHEHUE IPAKTUUYECKOI padoThI;
[IpoekTHO-HCCNIENOBATENBCKAS
NCATCIIBHOCTD CTYACHTOB,
IToaroroBka K JIOKJIagaMm;
Hamucanue pedepatos.
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TPUTOHOMETPUUECKUX BBIPDA)KEHUH HAa OCHOBE OIpe/esIeHHUs,
UCIONB3YS TpPU HEOOXOAMMOCTH HWHCTPYMEHTAJbHBIE CPEICTBA;
MOJIb30BAThCA  MPUONIKEHHOW  OLIGHKOW TMpU  MPAKTUYECKUX
pacuerax; - BBINOJHATH MPeoOpa3oBaHUsl BBIPAKEHUH, MPUMEHSS
dbopMyIbl, CBs3aHHBIE CO CBOMCTBAMH CTelNeHel, Jjorapudmos,
TPUTOHOMETPUUECKUX (YHKIIHIA;

- UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSA U YMEHHUS B MPAKTUYECKOU
JESATEIIbHOCTHU U ITOBCEIHEBHOM JKU3HMU.

- HaXOJWUTh TPOU3BOAHBIE DIIEMEHTAPHBIX (YHKIUH; -
UCTIOJIb30BaTh MPOM3BOJHYIO Ui W3YYEHHsS] CBOMCTB (QYHKIUH H
HOCTPOCHUS T'PapHKOB;

- IIPUMCHATDH IMPONU3BOJAHYIO JIA IIPpOBCACHUA
HpI/I6JII/I)KCHHBIX BBIUMCIICHUH , peluaTrb 3aJa4uu
IMPUKIAAHOTO XapaKTepa Ha HaxXO0XJICHUC HauOOIBIIETO 41

HaVMEHBILIET0 3HAYCHUS;

- BBIUUCIATh B IPOCTEMIINX Cllydasx IUIOIIAJU U OOBEMBI C
HCIIOJIb30BAHUEM OIIPEIEIIEHHOIO NHTErpalla;

- UCIOJb30BaTh NPUOOpPETEHHBbIE 3HAHUS M YMEHHUA B
IIPAKTUYECKOM EATENbHOCTH U IIOBCEHEBHOM )KU3HU JUISL: - PELICHMS]]
IPUKIAIHBIX 3a]a4, B TOM YHCIE COLHMAIBHO- 3KOHOMHYECKUX H
¢u3nuecknx, Ha HauOOJbIINE M HAWMEHBIINE 3HAYCHHS, HA
HAaXO0’KJICHUE CKOPOCTH U YCKOPEHMS;

- pewaTtb panuoOHaIbHbIE, IIOKa3aTeNbHbIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUUIECKHE yYpaBHEHUS,
CBOZAIIMECS K JMHEHHBIM U KBaJpaTHBIM, a TAKXKE AHAJIOIMYHbIC
HEPaBEHCTBA U CUCTEMBI;

- HCII0JIB30BATh rpadu4ecKuil METOJ peIIeHus
YpaBHEHHI U HEPABEHCTB;
- n300paxaTb Ha  KOOPAMHATHOM  IJIOCKOCTH  pEIICHUS

ypaBHEHUW, HEPABEHCTB M CHUCTEM C JBYMSI HEU3BECTHBIMH -
COCTaBJISITh M PEIIATh YPAaBHEHUSI U HEPABEHCTBA, CBA3BIBAIOIINE HE-
U3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJE MPUKIIATHBIX)
3a/Ja4ax;

- HCIIOJIB30BaTh HpI/I06peTeHHLIe SHAaHUA W  YMCHHUA  B|
HpaKTH‘ICCKOﬁ JACATCIIBHOCTHU U HOBCCHHGBHOP’I KU3HU:
- JJIA MMOCTPOCHUA u HUCCICI0OBaHUA HpOCTGfIHIHX

MaTeMaTUIeCKNX MOJEIIEH;

- pemars TpocTednme KOMOWHATOPHBIE 3aadyd  METOJIOM
nepedopa, a Tak)Ke C UCIOIh30BaHUEM U3BECTHBIX (POPMYIT;

- BBIYUCIIATH B HpOCTGI\/'II_HI/IX ClIydadax BEpOATHOCTU

OreHKa pe3ysbTaToB YCTHOI'O OIPOCa)
10 BCEM TEMaM;

Onenka pe3yJIbTaToB
CaMOCTOSITENIbHOM paboThI;

Onenka COCTaBJICHUS u
pelleHus 3a1a4 110 TEME;

Onenka BBITIOJTHEHU S
MPAKTUYECKOTO 3aHSTHS,

Onenka pe3yIbTaToOB
TECTUPOBAHUS;

Onenka MOJIFOTOBJICHHBIX
JTOKJIaJIOB.
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COOBITMII Ha OCHOBE IOACYETa YHCJIAa HMCXOJOB; HCIOJIb30BATh
nproOpeTeHHbIE 3HAHUS U YMEHHSI B MPAKTHUECKOW JEATEIbHOCTH U
IIOBCEIHEBHOM JKU3HMU:

- IJIs a”Haimsa peanbHBIX YHCJIOBBIX JaHHBIX,
MPEJICTABJICHHBIX B BUJIC IHAarpaMM, TpaduKoB;

- pemarb IIITAaHUMETPUUECKUE u MPOCTEUIINE Onenka PpC3yJIbTATOR
CTEpEOMETPUYECCKUE 3aJauyd Ha HAXOXKJIECHHUE TIeOMETPUYECKHX| caMOCTOSATENbHON PabOThI;

BCJIINYUH (I[JII/IH, YIJIOB, HHOHlaIIGf/'I, OGBéMOB); OI_ICHKa IMOJIOTOBJICHHBIX|

- WCMOJI30BAaTh IPH PEUICHUH CTEPEOMETPHUUYECKHUX 3aJad
TUTAHUMETPUYECKHEe (DaKThl M METOJIBI;

- MPOBOJUTH JIOKA3aTEIIbHBIE PACCYXKIECHUS B XOJE PEIICHUSA
3a/ad;

- WCIIOIB30BaTh  NPUOOPETCHHBIC 3HAHUS W
MPAKTUYECKOW JIESITEBHOCTH U ITOBCEIHEBHOW KU3HU:

YMCHHUA B

- TUISt UCCIIEIOBaHUS (MonenupoBaHusl) HECJIOXKHBIX|
MPAKTUYECKUX CUTYyallMii Ha OCHOBE M3yYEHHBIX (POPMYJT U CBOWCTB
buryp;

- BBIYMCIICHHS  O0OBEMOB W  IUIOMIAJEH  TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJl NpPU PEUIEHUH MPAKTUYECKUX 3ajad,
UCTIONB3YSl MPU HEOOXOAMMOCTH CIPABOYHUKH W BBIYUCIUTEIHHBIC
YCTPOUCTBA.

- poheCCHOHATTLHBIMU KOMIIETCHIIUSMH.

JIOKJIA/IOB;
Ornenka pedeparos;
O1ieHKa pe3y/IbTaTOB YCTHOTO

orpoca;
Ouenka BBIIIOJTHCHHS]
MPAKTUIECKOTO 3aHSTHS,

Onenka pe3yJIbTaTOB,
TECTUPOBAHUS.
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