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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmmna «Pemenune 3agau EI'D mo anreOpe MOBBIIEHHON CIOXHOCTUY» OTHOCHUTCS K
JUCIUILIMHAM T10 BBIOOPY 4yacTH, GOpMUPYEMOM ydacTHUKaMH 00pa3oBaTeNbHBIX OTHOIICHHIHA,
bioka 1. Jucuumiuuel (MOIynH) MOIyNs «3aJaddl MOBBIIMICHHOW CIOXKHOCTU B IIKOJBHOM
Kypce» yueOHOro 1mjiaHa OCHOBHOM IpodecCHOoHaIbHOM 00pa30BaTeIbHON MPOTrPaMMBbI BBICILIETO
oOpa3oBaHMs — TMporpaMMmbl OakamaBpuata ™0 HampaBieHH0 noarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOPUIIMHU MOATOTOBKH), HAIIPaBICHHOCTH (TTPO(HIIb)
o0Opa3oBaTenbHON IporpaMMbl «MaremaTika. JKOHOMUKa», OUHON (OPMBI O0YUIECHHS.

JucuumniuHa omnupaercs Ha pe3yabTaTbl oOyueHusi, CGOpPMUPOBAHHBIE B paMKax
nucuurinH:  Anredpa. Teopust uyumcen, YucnoBble cucrembl. Maremaruueckas JOTHKA,
JuckperHas MaTemaTuka, OJEMEHTapHas MaTeMaTuhKa, a Takke Y4eOHOH MpakTUKUA IO
MaTEMaTHUKE .

Pe3ynbrarhl u3yyeHUs! NUCUUIUIMHBI SBJSIIOTCS OCHOBOW JUIS MPOXOXKACHUS JTUCUUIUIMH U
npakTuk: HaydHo-ucciemnoBatenbckast padota, [loaroToBku K cade u ciada rocyJapCTBEHHOTO
JK3aMeHa, BhIoHeHne U 3a1InTa BBIMTYCKHOM KBATU(PUKAIIMOHHON paObOTHI.

IlepeueHb MiIaHUPYeMBIX pe3yabTaTOB 00yueHHsi (00pa3oBaTeJbLHBIX Pe3yJbTATOB)
10 JMCUHUIINHE

Heab0 OCBOEHUS JUCUMIUIMHBI  SIBIAETCS TMOATOTOBKAa  Y4YUTENs K  Oyaylieu
poEeCCHOHAIBHON JIeATEIbHOCTH: (POPMUPOBAHKUE CIIOCOOHOCTH K MPEMNOIaBaHUI0 MAaTEMaTHKU
KaK B OOBIYHBIX OOIIe00pa30BaTENbHBIX KJIacCaX, TAaK U B KJIacCaX C YIIIyOJICHHBIM H3y4yeHUEM
MaTEeMaTHKH.

3agaveili OCBOGHUS JUCUUIUIMHBI SIBISETCS TMOJATOTOBKA OYAYyIIETO Y4HUTENs K
WHAUBUIYAILHON paboTe ¢ OJapeHHBIMH JCThbMH, K IIOJTOTOBKE YYAIIMXCA K CIUHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY, 3aKpENUTh YMEHHUE pellaTh 3aJauyd IOBBIIICHHOW CIOXKHOCTU
IIKOJIBHOTO KypCa MaTeMaTUKH.

B pesynpTaTe OCBOEHMsI MPOTpaMMbl OOYYAIOUIUIICS MTOJDKEH OBJAAETh CIETYIOIIUMHU
pesyapTaTamMu o0yueHus (B TaOiWile TPEJCTaBICHO COOTHECEHHWE O00pa30BaTEIbHBIX
pe3yJIbTaToOB 00YUYCHHUS 110 TUCIUTUINHE C MHAMKATOPAMH JTOCTHIKCHUST KOMIICTEHIIH):

KOMHGTGHHI/ISI 158 O6p330BaT€J'II)HI>IC pe3y.]'II)TaTI>I JUCHUITIIMHBI

WHAUKATOPHI €€ (aTamsl popmMHUpOBaHUS AUCIUTUIHHEI)

IIOCTHKEHUS B 3Haer yMeeT Bnaneer

THACIATUIMHE

VYK-1. Criocoben OP-1. 3naer MeToabI OP-2 Ymeer OP-3 Bnazeer
OCYIIECTBIISITh IOUCK, | KPUTHUECKOTO aHAIIN3a | MPUMEHSTh CUCTEMHBIN | HaBbIKaMU pediieKcHu
KPUTHYCCKHUI aHAIM3 | U CHHTE3a TIOIXOJ JIJISI PEIICHNsT | TIO TIOBOTY
U CHUHTE3 uH(pOpMaLUH ITOCTABJIEHHBIX 33144 COOCTBEHHOM M Ty>KOMH
uH(popMaluuy, MBICITATEITBHON
MPUMEHSITh NIEATEILHOCTH

CUCTEMHBIN ITOIXO
JUISL peLIeHus
MOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumensier
jgorudeckue Gopmsl 1
IpoIeTyphl, CIIOCOOEH
K peQuIeKCHH 10
MOBO/LY COOCTBEHHOM
U 9yXKOH
MBICJIUTEIILHON
JIESITEJIbHOCTH.

I1K-1. Cnocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnaneer




1.

OCBauBaTh U
UCIOJIb30BATh
TEOpETUUYECKHE
3HAHUS U
IIPAKTUYECKHE
YMEHUS ¥ HaBBIKH B
MPEeIMETHOMN
o0JacTu mpu
pelLeHnu
npodeccHoHaATBEHBIX
3ajau.

[IK-1.1. 3naer
CTPYKTYpY, COCTaB
U TUJAKTHYECKHE
€IUHUILIBI
MIPEAMETHON
obnactu
(mpernosiaBaeMoro
npeaMeTa).

[IK-1.2. Ymeer
OCYIIECTBIIATh
0T0Op yuebHOro
CoZIep KaHuUs ISt
€ro peaau3aliy B
pa3nu4HbBIX (hopmax
oOyueHus B
COOTBETCTBHUH C
TpeOOBaHUSIMU
dIoC 00.

MECTO MaTEeMaTHKH B
o01ieit kapTuHe
HAy4YHOT'O 3HaHWS;
OP-5. 3naer
CTPYKTYPY, COCTaB
JIMJIAKTHYECKUE
SIIMHHULIBI COJCPIKAHMS
IIKOJILHOTO Kypca
MaTeMaTHKH.

OCYIIECTBIISATH OTOOP
y4eOHOTO COZIep)KaHuUs
JUTSI €T0 peain3aliy B
pazMuHBIX popmax
00y4eHus B
COOTBETCTBHUH C
COBPEMEHHBIMU
TpeOOBaHUSAMH K
00pa3zoBaHUIO.

JIEVCTBUEM
MPOCKTHPOBAHUS
pa3IMIHBIX (hopm
yueOHBIX 3aHATHH,
OP-8 Bmageer
HABBIKOM MTPUMEHEHUS
Pa3IMYHBIX METO/IOB,
MIPUEMOB U
TEXHOJIOTUH B
00Yy4eHUN MaTEMaTHKe.

O0beM JUCHUILIMHBI B
aKaJeMHYeCKHNX 4YacoB,

3aYE€THbIX

CAMHHUIIAX

C

yKa3zaHueMm

KOoJIn4eCTBAa

BbIJCJICHHBIX HAa KOHTAKTHYKW palotry oOy4amomuxcs ¢
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Coaep:xxaHue JUCHUIUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jeaM) ¢ YKa3aHueM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI




3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonndecTBo yacoB o ¢opmMam opraHuszanuy 00ydeHus

2 2 3 2

= > = SIS

HanmenoBanue paznena u Tem T = o = a5 5

s ¢ 2 s 2 5 S

= & g = <]

B o E = 8 = g =

g 3 2 o 5 S =

% ] = S 0 S <
= = @]

7 cemecTp

TeopeTuko-4yuciIoBbIC 3a/1a91 6 12 10
DKOHOMHYECKHE 3a0aUn 6 10 10
3amaun ¢ mapaMeTpamu 6 8 13
DK3amMeH 27
Bcero mo aucuumnianHe: 18 30 - 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIUHDL

1 Teopemuxko-uucnoswvie 3a0auu

HOJl u HOK, cBoiicTBa nenTMMOCTH, MPU3HAKH JEIUMOCTH. 3aJadyd Ha JCIUMOCTb. 3aJauu
peliaeMbie B IENbIX YUCNax. 3a/ladydl Ha COKpalleHHe Apo0eil, Ha YCTaHOBIIEHHWE OCTaTKOB OT
BbIpakeHH. TekcToBbIC 3a/1auu Ha MeTUMOCTh. [Ipumenenue cpaBuenuil. [Ipumenenne hopmyn
apuQMeTHUECKUX 1 TEOMETPHUECKUX Mporpeccuii. ONTUMuU3alus B 3a/1a4axX Ha AETUMOCTh

2. JKOHOMMYECKHE 3aa4H.

3amaun Ha TPOLEHTH M KpeAuThl. PaBHbie M auddepeHIrpoBaHHbIC IIATSXKU. 3adadd Ha
paBuble u  guddepeHIHpOBaHHBIE  IUIATEXKU  C  JIONOJTHUTEIBHBIMA  YCIOBUSMH.
OnTuMHU3aMOHHBIE 33/1a4U U PA3JIMYHbIE METO/IbI UX PELICHUSI.

4. 3apauu c napamMeTpamMu.

Paznuunble THIBI 3a1a4 ¢ mapaMerpamMu. OnpeaesieHne KOJMYECTBA PEeIICHUH. AHATUTHYECKUN
METOJ PpeIIeHMs] 3aJad C TnapameTpam. [eoMeTpuyecKuid METOJ PpeIIeHUs 3aaady ¢
napameTpamu. CucTeMbl ypaBHEHH ¢ mapaMmerpaMu. HepaBeHcTBa ¢ mapameTpamu.

Ilepeyenb y4eOHO-METOAMYECKOr0 oO0ecmedYeHMs] sl CAMOCTOSAAITEJIbHOH  PadoThI
00y4aroIMXCcH M0 JUCUMUIITIMHE

CamocTosTenbHas paboTa CTYACHTOB SIBJsieTCsl 0c000i (popMoii opraHu3auy y4eOHOro
npoliecca, MpPEICTaBIsIomAas CcoOOl  IUIAHMPYeMYl0, MO3HABaTeNbHO, OPraHMW3alOHHO |
MCTOANYCCKHU HaIlpaBIAEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIsIEMYyl0 0e3 MpsAMOH TMOMOIIM  MpernojaBaTels.
CamocrosTenbHas paboTa CTYIEHTOB SIBJISETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeEeT
[ENBI0 3aKpeIIeHHe W YriTyOJIeHne MOydeHHBIX 3HAHWA M HaBBIKOB, MTOMCK W MPHOOpETeHHE
HOBBIX 3HaHUil, a TAK)Ke BBINOJIHEHNE YU€OHBIX 3aJJaHU, TIOJTOTOBKY K MPEACTOALINM 3aHATHIM



u 9Kk3aMeHy. OHa TmpexycMaTpuBaeT, Kak MpaBWiIo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIaJI0B, BBIIIOJHEHHE TBOPYECKUX, WHIMBHUIYaTbHBIX 33/JlaHUH B COOTBETCTBHU C y4eOHOH
IpOTpaMMOil (TEMaTHYECKUM IIAHOM U3YUYCHHS AUCHUILIMHBI). Tema aJis Takoro BBICTYIUICHUS
MOXeT OBITh TpeIoKeHa IpernojaBaTeleM WM W30paHa caMHM CTYJISHTOM, HO MaTepHhal
BBICTYIUICHUSI HE JOJDKEH NyOJIMpoBaTh JIGKIMOHHBIA Martepuan. PedepaTtuBHbIE MaTepuai
CIy)KHUT JOTOJIHUTEIbHOW MH(pOpManueil s paboThl Ha MPAKTUYECKUX 3aHATHAX. OCHOBHas
1eJIb JAHHOTO BHa pabOThI COCTOUT B 0OYUEHHH CTYJCHTOB METOJIaM CAMOCTOSTEIILHON pabOThI
¢ y4eOHBIM MaTepuanoM. s MOJTHOTHI YCBOCHHUS TEM, BHIHECEHHBIX B MPAKTUYECKHUE 3aHATHS,
Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpemycMaTpuBaeT camMOCTOSATENBHYIO paboTy
CTYZIEHTOB CO CIICIMAIbHOW JsuTeparypold. CieayeT OTMETUTh, YTO CaMOCTOSITEeIbHas padoTa
CTYAICHTOB PE3yJIbTaTHBHA JIUIIb TOTJA, KOT/Ia OHA BBINOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
¥ [IeJICHAINPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBbHON  pabOThl  MPEAyCMATPUBAIOT — HMCIIOJIb30BAaHHE
HEOOXOAMMBIX TEPMHUHOB M TOHATHH 10 mpobiemMaTuke Kypca. OHHM HalenMBalOT Ha
IPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, OUCK OuOaunorpaduueckoro
MaTepHaia 1 IeKTPOHHBIX UCTOYHUKOB HH(OPMALUY, WUTIOCTPATUBHBIX MaTEepUaoB. 3alaHus
[0 CaMOCTOSITEJIbHOH paboTe HaroTcs IO TeMaM, KOTOpble TPEeOYIOT JONOJHHUTEIBHOM
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAa0OTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSITENILHYIO pabOTy CTY/IEHTOB B TEUCHHE CEMECTPA.

AyIUTOpHAs CaMOCTOSTENbHAs padoTa OCYIIECTBISAETCS B ()OPME BBHITIOTHEHHUS TECTOBBIX
3aJaHUi, Keic-3a/1a4, NHCBMEHHBIX MPOBEPOYHBIX padOT MO JUCHUILIHHE. AyIUTOpHAS
caMmocTosATeNnbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUANIOB, KeWc-3a/1ad IO pasjenam
JMCIUTIIHHBL.

BreaynutopHas camocTosiTenibHas paboTa ocymiecTBisieTcs B hopmax:

- perieHue 3a1a4 (OMAalIHUX 33aaHuil) TI0 H3y4aeMbIM TeMaM;
- BBITIOJIHEHHUE TPYINIIOBBIX HHTEPAKTUBHBIX 3aIaHHA.

KonTponbhas padota.

IIpuMepHBIii BapyaHT

1. [Inanupyercs B3sTh KpeauT 15 nekaOps Ha 31 Mecsu. YcinoBus Bo3Bpara

- 1-ro uncna KaxI0ro Mecsa Jor Bo3pacTaeT Ha 2 % 110 CPaBHEHUIO C KOHLIOM MPEIbIYIIEro
Mecsa;

- €0 2-10 10 14-e 4nciIo KaxJ10ro Mecsa Heo0X0AUMO BBIIIATUTh YacTh JI0JTa;

- 15-r0 uncna kaxaoro mMecsia ¢ neporo no 30-i JoaT JOJKEeH ObITh HA OJJHY U TY K€ CyMMY
MEHBbIIIE JI0NTa Ha 15-€ YuCIo MpeIblIyIero Mecsiia;

- 15-ro uncna TpuanaToro Mecsa 1oar goikeH 06Tk 100 ThIC. pyo.

- K 15 uncny 31-ro Mecsna KpeauT JOKEH ObITh MOTalleH.

OO6mue BoIIaThI cocTaBmi 555 ThIC. py0. KakoBa cymma kpeauta?

2' .

ﬂepuaﬂ lp)(’)d [POITYCKAeT HA 4 JIMTPa BOJAbI B MHHYTY MCHBLIE, HEM BTOpas. Ckonbko JINTPOB BO/Jbl B MHHYTY
nponyckaer Bropas Tpyda, eciu pesepyap o0beMoM 96 nMTPOB OHA 3anonHAeT Ha 4 MUHYTHI ObICTpee, Yem
niepsas Tpyda’?

3. MoXeT 11 4acTHOE TPEX3HAUHOTO YHUClIa U CyMMBbI ero 1udp a) ObiTh paBHO 89?7 0) OBITH
paBHO 867 B) KakoBO MakcuManbHO BO3MOKHOE 3HAUEHHUE JTAHHOTO YaCTHOT0?

I'pynnoBoe nnTepakTuBHOe 3a1aHue 1.
CocraBnenue Oanka 3amad EI'D mo 3amaHHOil Teme. MuKporpynma OCYIIECTBISET
cucrematusanuio 3amanuid EI'D mponuiblx JeT mo 3aJaHHOW Teme, BBIIAEISET CXOACTBA H
pa3ianuus, COCTABISET CUCTEMY 3a/1a4 sl (GOPMUPOBAHUS Y YUAIIUXCS YMETh pelaTh 3aJa4u 1o
JTaHHOM TEME.
3ajaun Ha KPEIUTHI
TexkcroBrie 3agaun EI'D



3ajaun Ha JEIUMOCTb U JPYTUe CBOMCTBA LEIBIX YUCEL.
Apudmerndeckue U reoMeTpruIecKue mporpeccuu B 3amadax EI'D .

I'pynnoBoe uHTEepaKTHBHOE 3aaHue 2.
CTyneHTsl 1O MHUKpPOTpyNIaM C KCHOJb30BAaHUEM MAaTEPHAIOB, HU3YYEHHBIX B paMKax
JTUCIUIUIMHBI pa3padaTbiBalOT KOHCIEKT 3aHATHs Mo moarotoBke Kk EI'D i MIKOIBHHUKOB.
[TpoBenenue pparmMeHTa 3aHATHS.
Bo3mMoxHbIE TEMBI:
3aauy Ha KpeAUThI
TexctoBrie 3amaun EI'D
3aa4yu Ha JeIMMOCTb U JPYTHUe CBOMCTBA LIETIBIX YUCEI.
Apudmerndeckue U TeoMeTpUIECKHe ITporpeccuu B 3ajadax EI'D .

NuauBuayanbHoOe 3a/1aHUE
CryneHTsl noy4aroT uyxue pemieHus 3agad EI'D u kpurepuu olleHHMBaHUSA M OLEHUBAIOT IO
HUM TIOJTy4eHHBbIE pabOThI (BO3MOXHA B3aUMOIIPOBEPKA KOHTPOJIbHBIX ). YKa3aTh BCE OIMIMOKH.
IIpuMmepHBbIi BApHUaHT:

Hana 3amava. «Ha mocke 3ammcano Oosiee 11, HO menee 15 menbix uucen. CpenHee
apudMeTHYeCKoe BCEX ITUX YMCEN paBHO — 4, cpemaHee apu(dMETHUECKOE MOJIOKUTEIHHBIX U3
HUX paBHO 3, a cpeHee apu(PMETHIECKOE OTPUIIATEIIBHBIX U3 HUX paBHO — 6. a) CKOJIBKO YUCEI
HanucaHo Ha jaocke? 0) Kakux uyucen Oosiblie, MOJOKUTENbHBIX WJIM OTPHULATEIBHBIX? B)
CKOJIBKO 3aIMCAHO MOJIOKUTEIBHBIX YUCcel?)

VYueHuk mpemnoxusl Takoe pemeHune «Tak Kak cpelHee BCeX 4YHCeNl OTPHUIATENBHO,
CJIEIOBATEIIbHO, OTPHIIATESIIBHBIX YHCE OOJIbIIe. DTO MOATBEPKIAETCS €IIIe U TEM, YTO CpeIHEee
BCEX OTPHUIIATEIBHBIX OOJIBIIIE IO MOJIYJIIO, YEM CPEHEE BCEX MOJIOKHUTENIbHBIX. TakuM 00pazoM,
OTPHUIATEIBbHBIX, OYEBHIHO, OoJjbiie. IlycTh uMmeercs K TMONOKUTEIBHBIX YHCET W N —
orpumnarenbHbix. Torma Becero uncen K + Nn. Tak kak cpeaHee — 3TO CyMMa BCEX YHCE, JACICHHAs
Ha WX KOJMYECTBO, CJEIOBaTeNbHO, cymMMa Bcex uucen paBHa —4(K +n), cymma Bcex
MOJIOKHUTEIbHBIX paBHA 3K, cyMMa BceX oTpHIaTeNibHbIX: —6N. Toraa

3k —6n =-4k —4n

7k =2n
Takum obpasom, K renutcs Ha 2, a N genutcs Ha 7. Yucen MeHbliie 15, mo3ToMy oTpHUIIaTeIbHBIX
Yyucen MOXKeT ObITh b0 7, mubo 14. Ecnu otpunatensabix 14, To monoxutenbHbIX 0yaet 0, a 0
HE JenuTcs Ha 2, modToMy 14 uucen OBITH HE MOXET. 3HAYHUT, OTPUIIATENbHBIX uYucen 7.
[TonoxXuTeNbHBIX MEHBIIE (M UX KOJUYECTBO JACIUTCS Ha 2), 3HAUUT, UX J100 6, m1bo 4, mubo 2.
Ho7+2=9,7+4 =11, a uncen Ooinbie 11, 3HAYNT, MOJIOKUTEIBHBIX YHCE 6, a BCETO YHCEI
13. OtBer: a) 13, 6) oTpunarenbHbIX O0JIbIIE, B) 6).

[IpounTaiite BHUMAaTENHHO penieHue. EcTh 11 B TaHHOM perieHnn omuoku? YKaxkure ux
BCE U JJAaNTE NIPABUIIBHOE PEIICHUE.

Hnsa camocmoamenvHoli n0020MO6KU K 3aAHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCROJ16b308aMb yUeOHO-MemOoOUUecKue Mamepuaisl:

I'myxoBa H.B., ®ommanosa E.B. OnummnuamHbie W HCCIEIOBATEIbCKUE 3aa4dl B OOIIEM U
npoecCHOHATFHOM MaTeMaTUYeCKOM OO0pa3oBaHHWM: y4eOHOe TmocoOue M MOATOTOBKU
MarucTpoB M OaxkajgaBpOB HampaBiieHHs MOATOTOBKHU «llemarormueckoe oOpazoBanme» (pu3nko-
mMaTteMaTHueckoro npopuis — YiabsHoBck. Yal'TIY um. M.H. YabsaoBa. 2018 — 66 c.

HpI/IMepHLIe OICHOYHbIC MaTepuajJbl IJd IPOBCACHUA TEKYHICro KOHTPOJIA
YCIIeBa€EMOCTH M HpOMe)KyTO‘IHOﬁ aTTeCTallun oﬁyqaloumxcn no JTMCHMIIJINHE



Opranuszanys ¥ NpoBe/ieHNe ATTECTALMH CTY/AeHTa

®OI'OC BO B COOTBETCTBMM C MNPHUHIUIIAMH BOJOHCKOTro mporecca OpUEHTUPOBAHBI
PEUMYIIECTBEHHO HE Ha COOOIIeHHe 00ydaromeMycs KOMILIEKCAa TEOPETUYECKHX 3HAHUM, HO
Ha BBIPAOOTKY y OakanaBpa KOMIETEHIIMH — AMHAMUYECKOro Habopa 3HaHUHN, YMEHU, HABBIKOB
U JIMYHOCTHBIX Ka4CCTB, KOTOPBLIC IIO3BOJIAT BBIITYCKHHKY CTAaTbhb KOHKprHTOCHOCO6HBIM Ha
PBIHKE TPYJa U YCIEIIHO MPOPECCUOHANBHO PEaTN30BbIBATHCS.

B npouecce onenku 6akagaBpoB HEOOXOAUMO UCTIONB3YIOTCS KaK TPAIUIMOHHBIC, TaK U
MHHOBAIIMOHHBIE THUIBI, BUABI U (QOpMBI KOHTpOJsA. [Ipu 3TOM MOCTENEHHO TpaaUIMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCSA B pYCJe€ KOMIIETEHTHOCTHOIO IIOJXO0Ja, a HWHHOBAaLlMOHHbIE
CpEICTBA a/IalTUPOBAHBI JIJIs1 TOBCEMECTHOTO MPUMEHEHHS B POCCUIMCKON BY30BCKOM MpPaKTUKE.

Ilenps mpoBeneHnsi aTrecTallMi — IPOBEpPKAa OCBOEHUS 0OPa30BATEIbHOW IMPOTPAMMBbI
JTUCIUILIMHBI-IPAKTUKYyMa yepe3 copMUPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouHasi aTrecTalusi OCYLIECTBISIETCS B KOHIE CEMECTpa M 3aBepllaeT
U3Yy4YeHUE AMCLUMIUIUHBI, MOMOTaeT OICHUTh KPYMHbIE COBOKYNHOCTH 3HAaHUW W YMEHUH,
dbopMHUpOBaHKE ONIPEACIICHHBIX KOMIIETEHITUH.

OICHOYHBIMH  CPEJICTBAMU TEKYIIETO OICHWBAHHS SBJSIFOTCS: JOKJIQA, TECTBHI IIO0
TEOPETUYCCKHM BOMPOCAM JIUCIUIUTMHBI, 3alUTa NPaKTUYeCKUX paboT u T.m. KOHTpOIb
YCBOCHHS Marepuajia BEICTCS PErysIpHO B TEYCHHE BCErO0 CEMECTpa Ha MPAKTHYCCKHX
(ceMHHAPCKUX, TA0OPATOPHBIX ) 3aHATHSIX.

No CPEJACTBA OLUIEHUBAHUS, OO6pa3zoBaTenbHbIC

n/o

HCIIOJIB3YCMBIC IJIA TCKYIICTO OLICHUBAHWA
II0Ka3aTcCiiAa (bOpMI/IpOBaHI/ISI KOMIICTCHLIN

PE3YIbTAThI AUCHUITJINHBI

OueHo4HbIe cpeACTBa A/ TeKYLIel
arrecTaluu
OC-1 KonTposnbHas pabota
OC-2 NnrepakTuBHOE rpynmnosoe 3aganue Ne 1
OC-3 HnrepakTuBHOE IrpynnoBoe 3aganue Ne 2
OC-4 NnauBuyanbHOE 3a/1aHNE

OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI
aTTecTaluM
3a4eT (3K3aMeH)
OC-5 Dk3ameH B popMe yCTHOTO
cobeceoBaHus

OP-1. 3naet MeTO/IbI KPUTHYECKOTO
aHaJM3a v CUHTE3a HHPOpMaLUU
OP-2 YmeeT npUMeHSTh CUCTEMHBII
MOJAXOJ1 JJIsl pelIeHus
MIOCTaBJICHHBIX 33]a4

OP-3 Bnazneer HaBbIkamMu peduieKcun
TI0 IOBO/TY COOCTBEHHOM U UyKOH
MBICIIUTENBHOM JAESTEIbHOCTH

OP-4. 3naer posnb 1 MecTO
MaTeMaTHKH B 00IIei KapTHHE
HAy4YHOTO 3HAHMS;
OP-5. 3Haer crIpyKTypy, COCTaB u
JMJAKTUYECKUE €IMHUILIBI COIEePKaHUs
IIKOJIEHOTO Kypca MaTeMaTHKH.
OP-6 yMmeer OCYIIECTBISTH OTOOP
y4eOHOTO  COZIep)KaHUsl Uil €ro
peamu3alid B pa3iMuHbIX (opmax
OoOydeHHsI B COOTBETCTBUM  C
COBPEMEHHBIMU  TpeOOBaHUSMH K
00pa30BaHUIO.
OP-7 Bnaneer neiictBuemM
MPOEKTUPOBAHUS PA3IMYHBIX (OPM
y4eOHbIX 3aHATHH,
OP-8 Bnaneer HaBBIKOM NPUMEHEHUS
pPa3IMYHbIX METOJOB, TPHEMOB U
TEXHOJIOTHH B 00y4EeHUH MaTeMaTuKe.




Onucanue OIEHOYHBIX CPEICTB U HEOOXOAMMOTO OOOpYIOBaHUS (IEMOHCTPAIIMOHHOTO
Marepuaia), a TaK JXK€ TNPOIEAyphl M KPUTCPHUH OIICHWBAHHS WHAMKATOPOB TOCTH)KCHUS
KOMIIETCHIIMI Ha Pa3IMYHBIX dTanax ux (OPMHUPOBAHUSI B MPOIIECCE OCBOCHUS 00pa30BaTEIBHOMN
nporpaMMbl  TpefcTaBieHbl B DOHIE OICHOYHBIX CPEICTB Ui TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIlUU IO JUCIUILTUHE.

Mamepuanwl, ucnonv3yemole 011 MeKyuie2co KOHMPOJA yCHeeaemocmu
odyuarowuxca no oucyuniune

Marepwuarbl s OpraHu3aIuy TEKYIIeH aTTeCTalluy MPECTaBICHBI B 1.5 IPOTPaMMBI.

Mamepuanwl, ucnoyb3yemole 0115 RPOMENCYMOUHO20 KOHMPOIS YCRE8ACMOCU
odyuarowuxca no oucyuniune

IIpumepHBbIii HepeYeHb BONPOCOB K IK3aMeHY
1. HOJI » HOK B 3agauax EI'D
2. [Ipumep npuMeHEHHs CBOMCTB AEIMMOCTH, IPU3HAKOB JEIUMOCTH MPU peUIeHUH 3aaa4yu 18
EI'D.
3. MeTtozp! pelieHus 3aja4 Ha 1€IMMOCTb.
4. Meto/ibl pelieHus 3a/1a4 B LIeTIbIX YHCax.
5. 3ajauu Ha COKpalieHue Ipooeid, Ha YCTAHOBIIEHHE OCTATKOB OT BBIPAYKEHUM.
6. TexcToBbIE 337]aUu Ha IETUMOCTb.
7. [IlpumeneHnue cpaBHEHU B petieHuu 3a1a4d EI'D.
8. Ilpumenenue Gpopmyn apupMeTUYECKUX U TEOMETPUUECKUX MPOTPECCHIA.
9. OnTumu3anus B 3a7a4ax Ha JEJIMMOCTb
10. Knaccudukanus skoHoMU4YecKux 3a1ad EI'D.
11. 3amaun HA IPOLIEHTHI U KPEAUTHI.
12. 3amaum Ha KpeAUTHI C PaBHBIMU IUIATEKAMU
13. 3amaun Ha KpeauTsl ¢ AudHepeHInPOBAHHBIMHE IITATEKAMHU.
14. 3anaun Ha paBHbIE U JU(PPEPEHIIMPOBAHHBIE TUIATEKHU C JOMOJHUTEIbHBIMH YCIOBHSIMHU.
15. OnTuMH3alOHHBIE 33[Ja41 pelliaeMble rpapUuecKuM METOIOM.
16. OnTUMH3aLIMOHHBIE 33Ja41, PEIIAEMBbIE C TIOMOIIBIO IIPOM3BOAHBIX
17. OnTUMH3aIIMOHHBIE 3a/1a4H, PelllaeMble
18. Knaccudukanus 3agay ¢ napameTpamu.
19. Onpenenenne KOIMYECTBA PEIICHHUH B 33ja4aX C TTapaMeTPaMHU.
20. AHanUTHYECKUI METOJ| pellIeH s 3a/1a4 ¢ TapaMeTpaMu.
21. 'eomeTpHueCKUil METO/T pEIICHUS 33/1a4 C TTapaMeTPaMH.
22. Kputepuu nmpoBepku 3agau EI'D.

B xoHI1e n3yueHHs JUCUUIUIMHBI TOIBOAATCS UTOTH PabOTHI CTYAECHTOB HA JIEKLIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurtepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEHKU pabombl 00yUAIOUWUXCS

TTocemenne Pabora Ha
TTocemenue
N MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKLIUHA o
3aHATHI 3aAHATUAX
Paz0asuioBka 1o 9x 1=9 15x 1=15
212 GajuioB 64 danna
7 BUJaM paboT OasIoB bamnos
cemectp | CymMMapHbIi 24 banna 236 GamnoB 300 GamnoB
9 damoB Max
Makc. bamn Max max max




Kpumepuu oyenusanus pabomuol 0b6yyaroue2ocs

Ouenka basusl (3 3E)
COTJIINYHOY 271-300
«XOpOLIO» 211-270

«YIOBJICTBOPUTEIHLHOY 151-210
«HEYJIOBJIETBOPUTEIBLHO» 150 u meHee

MeToanyeckue yka3aHus 1JIs1 00y4arOMMXCs 110 OCBOCHHUIO IU CHUILIHHbI

YcnemHoe u3ydeHue Kypca TpeOyeT OT 00yJaroluxcs MOCEIIECHUs JISKIUNA, aKTUBHOM
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAKOMJICHHsSI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKHUH — oAHa U3 (GOpPM aKTUBHOM CaMOCTOSITENbHON paboThl 00yYaronuxcs,
TpeOytomiasi HaBBIKOB M YMEHHMS KpaTKO, CXEMaTH4HO, IIOCIEA0BaTEIbHO U JIOTUYHO
¢buKcUpoBaTh OCHOBHBIE MOJOXKEHUS, BBIBOJIBI, 00001IeHHs, (OPMYTUPOBKU. B KOHIIE JeKIHuu
MpEenoiaBaTesib OCTaBIseT BpeMs (5 MHHYT) I8 TOro, 4TOObI OOy4aromuecs HMeNTn
BO3MOKHOCTbh 33/1aTh YTOUHSIFOLIME BOIIPOCHI IO U3y4aeMOMy Marepuany. M3-3a HetocTaTouHOro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
MO3TOMY MpENoJaBarelib, MO CBOEMY YCMOTPEHHMIO, HEKOTOpbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENILHYIO Pa0OTy CTYJECHTOB, pEKOMEHIYS Ty WM HHYIO JuTeparypy. Kpome storo, mis
JYYIIEr0 OCBOGHUS MaTepualia M CHUCTeMaTH3allMd 3HAHWK [0 AUCHUILIMHE, HE00XOIUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUM 10 KOHCHEKTaM W y4eOHbIM mnocoOusiM. B ciydae
HEOOXOIMMOCTH 00paIaThCS K MPETo1aBaTeNto 3a KOHCYJIbTAIEH.

IToaroroBka K NpaKTH4YeCKHM 3aHATHAM.

[Ipy mOArOTOBKE K MPAKTHUECKUM 3aHATHUAM CTYACHT JIOJDKEH W3YYUTh TEOPETUYECKHUN
MaTepHuai 1o TeMe 3aHiTUs (MCHOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAaKOMUTbHCS C JOMOJHUTEILHOMN IUTEpaTypoid, P HEOOXOJMMOCTH JJONOJIHUTD KOHCIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHuii,
BO3HUKAIOIIMX NPU OCBOCHUU TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpamarbcs 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCYNbTallMio, HEOOXOJMMO XOPOIIO IMPOAYyMAaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTH4eckoro 3aHATHs MIPENo1aBaTeb 3HAKOMUT CTY/IEHTOB C TEMOH, Orjamaer
IUIaH IIPOBEACHUS 3aHATHS, BBIIACT 33JaHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOPaTUTHCS K MPENOoaBaTelIo 3a KOHCYJIbTAllMeN WK pa3bsiCHeHUsIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJ0OBaHHE CO CTYICHTOM.

Pe3ynpTraThl BHINOIHEHUS IPAKTUUYECKUX 3aHUI OLIEHUBAIOTCS B OaJljIax, B COOTBETCTBHHU C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

ILi1aHbI NPAKTHYECKHUX 3aAHATHI

IIpakTuyeckoe 3ansitue Ne 1. 3agaum, pemaemMbie B LeJIbIX YHCIAX

3anaHus Ui peleHus

- Jna cwhemMok My3bIKajgbHOro kiuna rpynna «Eropymku» cobupana B MEIIKH
TonoynHbIN MyX. Carra coOpasn GoJiee MOJIOBUHBI BCEX MELIKOB — B 5 pa3 Oobiue, ueM Banepa, u
Ha 10 MmemkoB Oombiie, yemM AnHzapeill. Bo3aMylleHHBbIN Takoil HeclpaBeaIUBOCTbIO, Banepa
oTto0Opaln y KaxJI0ro u3 mpuareneid HeCKOJbKO MEIIKOB, TaK YTO y BCEX TPOMX MEIIKOB CTaJO
nopoBHY. CKOJIBKO BCETO MEMIKOB ITyxa codpanu «Eropymrkm»?

- Hailigute nBy3HauHOE 4YMCIO, PaBHOE CyMME YHCENl €r0 JECATKOB M KBajapaTa €ro
€IMHHIL.

- HaiinuTe n1By3HauHOE YKCII0, KOTOPOE PABHO YABOEHHOMY IMPOHU3BEICHUIO €ro nudp.



- MoxeT 11 4eThIpEX3HAYHOE YUCII0, Y KOTOPOTO BCe HU(PHI OMUHAKOBBIE, OBITH TOUHBIM
KBaJpaToM (T.e. KBaApaToM HarypajibHOro uncia)? CylecTBYeT JIM YeThIPEX3HAUHOE YHUCIIO,
SIBJISTIOIIEECS] TOYHBIM KBaJIpaToM, Y KOTOPOTo Iocieanue Tpu mudpsl oauHakoBsie? Haiinute
YEeThIPEX3HAYHOE YMCIIO, SBISIONIEECS TOUHBIM KBaJIpaToOM U TaKOe, YTO €ro mepBble ABe MU P
paBHBI MEX1y 000 1 mocaeHue 18e HU(PBI PaBHBI MEXTy COOOM.

HaiinuTe Bce mapbl HaTypaibHbIX YKcen. Pa3HOCTh KBaApaToB KOTOPBIX paBHaA S55.

IIpakTuyeckoe 3ansitue Ne 2. 3agaun ¢ HOl u HOK
3anaHus Ui peleHus
1. Haiinute Bce mapsl HaTypalibHBIX yucen, y koTopbix HOK = 78, a HO/[ = 13.
2. Haiigute Bce Takue napbl HaTypalbHBIX YHCEIN, Pa3HOCTb KOTOpBIX paBHa 66, a HOK
paseH 360.
12n+1

3. CymecTBylOT 1M Takhe HaTypalbHble 4YHMCIa N TpPU KOTOPHIX JIpoOb———
30n+2

cokparuma?

4. Haiigute mIecTU3HAYHOE YHWCIO, Ha4yMHaromeecs ¢ 1udpel 2, KOTOpPOE OT
MePEeCTaHOBKHU ATON UG PHI B KOHEII YUCIIa yBEIMYUBAETCS B 3 pasa.

5. UzBectHo, yto uucna 2077 u 100 mpu geneHuu Ha a AAlOT OAMHAKOBBIM OCTATOK.
Haiinure a.

6. CymecTByeT TU YeTBHIPEX3HAYHOE YHMCIIO, KOoTopoe nenutcs Ha 81 w Ha 87, a mpu
nejleHnu Ha 85 maét B ocTtaTke 37

Haiigure nBy3HauHOE 4KClio, KOTOpOoe Ha 19 Gosibliie cyMMBl KBAaJpaToOB €ro JeCATUUHBIX
udp u Ha 44 Goblle yIBOSHHOTO MTPOU3BENCHHUS ero Hudp.

7. Haitnute nBy3Ha4HOE YMCIIO, PAaBHOE KBAAPATY €ro €IMHHUIL, CIIOKEHHOMY C KyOOM €ro
JIECSITKOB.

8. CymiecTByeT JIM YHCII0, KOTOPOE NPH JISICHUH Ha 3 1aéT B ocTaTKe 1, mpu JIeIeHnn Ha
4 na€t B ocTaTke 2, mpu AeJeHUU Ha 5 maét B octarke 3, ..., npu jaeneHuu Ha 2017 maét B

ocrarke 2015?

IIpakTnueckoe 3ansatue Ne 3. [Ipumenenue Teopuu cpaBHeHuil B pemenuu 3aaa4d EI'J
3anaHus Ui peleHus

1. Ha nocke 3anmcano 6oinee 40, Ho MeHee 48 1enbix uncen. Cpennee apudMeTnyecKoe
BCEX ITHX 4YHCEN pPaBHO — 3, cpeaHee apu(PMeTHUeCKOoe IMOJIOKUTENbHBIX M3 HUX PaBHO 4, a
cpenHee apuPpMETHIECKOEe OTPUIIATEIBHBIX U3 HUX paBHO — 8. a) CKOJIBKO YMCENT HAlMCAaHO Ha
nocke? 0) Kakux uwncen Oojblle, MNOJOXKHUTEIbHBIX MM OTpHUIATeNbHbIX? B) KakoBo
MaKCHMaJIbHO BO3MOKHOE YHUCIIO MOJIOKUTEIbHBIX Yncen?

2. B mxonax Nel m Ne2 ygammecs nucanu tecT. M3 KaXmod MIKOIBI TECT IMUCAIU IO
KpaliHell Mepe 2 ydyaluuMxcs, a cyMMapHO TecT nucan 51 yvammuiics. Kaxknaslii ydamuiics,
MUCaBIIMKM TecT, HaOpay HaTypajlbHOE KOJIM4ecTBO OayioB. OKka3alloch, YTO B KaKJOW IIKOJIE
cpeaHuid 6ayut 3a TecT ObUI LeNbIM YuciaoM. Tlocie 3Toro ofuH U3 yyamuxcs, TUCAaBIINX TecT,
nepemén u3 mKoyibl Nel B mkomy Ne2, a cpeanue 6autbl 3a TeCT ObUIM MEpecYUTaHbl B 00enX
HIKOJIaX.

a) Mor nu cpeannii 6an B mkose Nel Boipactu B 2 paza?

6) Cpennuii 6ain B mkose Nel Beipoc Ha 10%, cpeanuii 6asmn B mkose No2 Takxke BHIPOC Ha
10%. Mor nu nepBoHavaNbHbIN cpeHuit 6amt B mikose Ne2 paBHATHCS 17

B) Cpennuii 6ann B mkone Nel Beipoc Ha 10%, cpeanuii 6aymn B mkose Ne2 Takyke BBIPOC Ha
10%. Haiinute HanMeHbIlIee 3HaYCHHE MIEPBOHAYATBFHOTO CpeTHero Oata B mKoie Ne2.

3. Jlausl N pa3nMuyHBIX HATYpaJbHBIX YHCEN, COCTaBJIOMUX apU(YMETHUECKYIO
nporpeccuto (N > 3)

a) Moxer 11 cymMMa JIaHHBIX yucel ObITh paBHA 57

6) KakoBo Haubosnbiiee N, eciii cymMMma Bcex uncen Menbiine 9507

B) HaiiTu Bce BO3MOKHBIE N, €ClTM CyMMa BCEX JaHHBIX 4Kcell paBHa 141.



4. Haiinute BCe Takue Mapbl B3aMMHO-TIPOCTBIX YKCEN d U D, 4TO ecia K JeCITUYHOU
3aIMCH YHCIIa a MIPUITHCATh CIIPaBa Yepe3 3aIlsTyo JIECATHYHYIO 3amuch yucna b, To momydnTes
JiecATHYHAs 3alKCch uucia b/a.

IIpakTnyeckoe 3ansaTue Ne 4. OnTUMHU3ANUSA B HeJIOYHCIEHHBIX 3a/1a4ax

3ananus Ui pelieHus

1. MoeT ¢ YacTHOE TPEX3HAYHOTO YHCla U CyMMbI ero nudp a) ObITh paBHO 897 0)
ObITH paBHO 867 B) KakoBO MakcHMaibHO BO3MOXKHOE 3HAYCHUE TAHHOTO YaCTHOTO?

2. Ha mocke Hanmcansl yncia 2 ¥ 3. 3a 0JuH X0/ JBa 4ncia a u b , 3anucannesie
Ha J0CKe, 3aMEHSAIOTCS Ha JBa yncia: mmma+bu2a— 1, mma+bu2b-1.

(HampuMep, U3 ncels 2 U 3 MOXHO MOJXY4UTh JIn00 3 u 5, mubo 5 u 5).

a) [IpuBeauTe nmpumep nociuea0BaTEILHOCTH XOA0B, IOCTIE KOTOPBIX OAHO U3 ABYX
YlCell, HAIIMCAHHBIX Ha JOCKE, OKAKETCS YuciaoM 19.

6) Moxet i mocie 100 x010B 0HO M3 IBYX YMCEJl, HATMCAHHBIX HA JTOCKE,
okazatbcs urciaom 200?

B) Cnenanu 1007 x010B, mpuuéM Ha JOCKE HUKOT/Ia HE OBLIO HAITUCAHO
OJIHOBPEMEHHO JIBYX paBHBIX unces. Kakoe HauMeHbllee 3HaUeHUE MOKET
MPUHUMATH PA3HOCTH OOJBIIETO U MEHBIIETO U3 MOTYYSHHBIX YUCEN?

3. B mapke n arTpakinoHoB. B BockpeceHbe mapk nmocetusio poBHO N aerei. CTOUMOCTh
Kaxaoro arrpakinuona 10 pyoneit. Kaxapiit pedbenok notpatui nu6o 30, mubo 160 py6reit, npu
TOM HE BCE JCTH MOTPATUIIH JICHET TOPOBHY (OJUH aTTPAKIIMOH MOKHO ITOCETUTh MHOTO pPa3).

a) Morna i BeIpydYKa KakJ0ro aTTpaKIMoHa cocTaBUTh 60 pyodneit?

0) Kakoe HamMeHbIlee KOJMYECTBO JETEH MOTJIO OBITh, €CIIM M3BECTHO, YTO BCE
aTTPAKIMOHBI MTOJIYYUIIH OJMHAKOBYIO BBIPYUKY?

B) IlycTh nroObie Ba aTTpakiMOHA HMMEIOT Pa3HYIO BBIPYYKY (BO3MOXKHO HYJIEBYIO).
KakoBo Hanbosnbiiee BO3MOKHOE KOJTMYECTBO MOCETUBIIHNX MapK J1eTei?

4. Ha nocke Hanucano 11 pa3nuunbix HaTypaidbHbIX uncen. Cpennee apudmerndeckoe 6
HAaUMEHBIINX U3 HUX PAaBHO 5, a cpefHee apupMeTHIeckoe 6 HaubOIBIIUX paBHO 15

a) Mosxer 1 HauMeHb11ee u3 3tux 11 gucen ObITh paBHO 3?7

6) Moxer i1 cpeanee apupmernyeckoe Beex 11 yucen paBHATbHCS 97

B) Ilycte B — miectoe mo Benmn4uHE 4UCIO, a S — cpeaHee apudmeTHdeckoe Bcex 11
yrcen. Haiitu naubosnbiee 3HaueHue S — B.

IIpakTnyeckoe 3ansaTue Ne S. Penienne 1e/1049HCJICHHBIX YPABHEHHI M OCTATKH

- Yemy paBHa TIocieHss mudpa dmcma 92016 — 72016

- HabGop u3 2015 uncen obnanaer cBOMCTBOM: €CIM KaXK10€ YUCIO 3aMEHUTh HA CyMMY
OCTaJIbHBIX, TO MOJIYYUTCS TOT k€ Habop uucen. Yemy paBHO pou3BeAeHHE YKCceN B Habope?

7196870 _ 36870

- JlokaxuTe, 4TO YMCIIO 10 — [ejoe.

- Haiitu Bce 1esnble peleHnst ypaBHEHUMN:
a) y2 — 2xy — 2x = 6; )1 1 1 _1
6)2x2711xy+12y22=17; . v
B) 2X"+ 2y = 3xy +y - 3x =2 ) 11 +21+31+ . +nl=y

r) 2xy — 3y? —4y + 2x = 2; %) X3 — 2y° — 42% = 0.
IIpakTuyeckoe 3ansitue Ne 6. PazHble 3a1a4um Ha 1eJIMMOCTh

Ne 1. «byapTe B3auMHO NpPOCTB», — cKazayl Y MHbIN [lopTHsIKKA M pa3pe3an MoKa3aHHYIO
Ha PHCYHKE JICHTY Ha HECKOJIbKO 4acTel Tak, YTO YMClia Ha JIOOBIX JIBYX OTpe3Kax KyckKa
OKa3aJIuCh B3aMMHO NpocThiMU. Kakoe HamOosbliiee KOJUYECTBO KYCKOB MOTIJIO TPU 3TOM
HOJIyYUTHCA?



Ne 2. Habop u3 2015 umcen oOyiamaeT CBOWCTBOM: €CIIM KaXKJ0€ YUCJIO 3aMECHHUTHh Ha
CyMMY OCTaJbHBIX, TO MOJYYUTCS TOT k€ HaOoOp uucesn. Yemy paBHO MPOU3BEACHUE UMCEN B
Habope?

Ne 3. Jlokakute, 4TO 7151 TIOOOT0 HATYPAIBHOTO N

a) n® — n genuTes Ha 6; 1) n’ —n genurcs Ha 7;
6) N° — n nenuTcs Ha 5; e) 32"+ 25> nemurcsa Ha 11;
B) 32™1 + 2"2 nenmrcs Ha 7; %) 32" — 2" nenurcs Ha 7.

r) 221 3™3 1 | nenurcsa na 11;

Ne 4. [ToxaxxuTe, 4TO €CIIM P — MPOCTOE YKCIO0, Gombiiee 3, To p? — 1 aenuTcs Ha 24.

Ne 5. JlokaxuTe, 4TO €CIM X U y LeNbIe U X2 + y? enuTcs Ha 3, TO U X JIeJIATcs Ha 3, U y
Jenares Ha 3.

IIpakTuuyeckoe 3ansaTue Ne 7. 3aga4u Ha KPeIUTHI C PABHBIMM IIATEKAMHU

3agaHus A peIICHUS
Ne 1. B utone 2020 roja ruiaHupyeTcs B3STh KPEIUT B 0aHKE HA HEKOTOPYIO CYMMY.
VYcnoBus ero Bo3BpaTa TaKOBbI:
— KaX/Iblil sHBapb JIOJIT YBEIMUUBAETCS Ha I' % [0 CPABHEHUIO C KOHI[OM
IPEbIYILEro roja;
— ¢ (eBpasIs O UIOHB KAXXJ0T0 I'0/1a HE0OXOAUMO BBIIJIATUTH OJJHUM IUIATEKOM
4yacThb J0JITa.
Ecnu exxeronno BbimiaunBath 1o 58 564 py6uis, To KpeauT OyJeT NOJTHOCThIO
noraieH 3a 4 roja, a eciii eXeroHo BbliaunBath o 106 964 pyOist, To KpenuT
OyzeT MOJIHOCTBIO MOoTallleH 3a 2 roaa. Haiaure I.
2. Ilycth mmaHupyeTrcs B3STh KpeIUT B OaHKE HA HEKOTOPBIM mepuon (Mecsi], ToJ) B pa3Mepe
CYMMBI S.

VYcioBus ero Bo3Bpara ciaeayrolue:

- B HayaJle KaXXJO0ro Neproja IOJII YBEIMYMBAETCA Ha ( % II0 CPAaBHEHHIO C KOHIIOM
MpebIAYILIEro Nepuoa.

- J10 KOHIIa KaX/I0T0 Meproia He0OX0UMO BBIIIJIATUTh YacTh JI0JITa.

Haiitn o0myro cymMMy BbIILIAT, IOCJE IOJHOTO IOTallleHUs KpEeAWTa, €CIU I0JT
BBIIJIAYUBAETCS PABHBIMH €:KeMeCAYHbIMH (e:KeroiHbIMM) MJIaTeKaMu.

3. l'eopruii miaHupyer B34Th KpeauT B 6aHke B pazmepe 150000 pyO. Ha 4 roza.

bank npepiaraer qBe cXeMbl MOTralleHUs] KpenTa.

B nauane kaxaoro roga noar oyzaer yBenuuuBaThes Ha 10 % 1o cpaBHEHHMIO ¢ KOHIIOM
npenplayiero rojaa. Jlanee 10 koHIa roga HEOOXOAMMO BBIIJIAYMBATH OJHUM IUIATEKOM YacTh
nonara. B pesynbTare KpeauT OyeT norameH YeTbIpbMsl PaBHBIMHU IUIATEKAMHU.

IIpakTuuyeckoe 3ansiTue Ne§. 3axaun Ha KpeAUTHI ¢ AU PPepeHIHMPOBAHHBIMH IIATEKAMHU

3amaHus I peLICHUs

1. IlycTe 1mutaHupyercst B3STh KpeAUT B OaHKEe Ha HEKOTOPBIA Hepuoj (Mecsl, roj) B
pa3Mepe CyMMBI S.

VYcnoBus ero Bo3para ciIeayroLue:

- B Hayaye KaXJIOro IMEepHoja JOJT yBelInduBaeTcs Ha ( % IO CPaBHEHHUIO C KOHIIOM
IpebIAYIIEro Iepruoa.

- JI0 KOHIIa Ka)/IOTO Mepro/ia He0OXOIUMO BBIIIJIATUTH YacTh JI0JITa.

- TI0CTIe TUIaTeXa JIOJT KaKAbIN Mepuoj AOJDKEH OBITh Ha OJHY U Ty K€ CYMMY MEHbIIE
JI0JITa Ha KOHEI] MpeAbIAYIIEero Nepruoa.



HaiiTi 0011yto cyMMy BBITLIAT, TOCJIE TTOJHOTO MOTANICHUS KPEINTA.

2. 15-r0 sHBaps TIAaHUPYETCS B3SITh KPeAUT B OaHKe Ha 6 MecsleB B pazMepe | MIIH.
pyOJieii. ycIoBHS €ro BO3BpaTa TAaKOBBI: | 4rca KaXI0T0 MecsIa IOJT YBEIIMYUBACTCS Ha 1IEI0e
4yuCIio mpoueHToB (I %) Mo CpaBHEHHUIO ¢ KOHIIOM mpeabiayiiero mecsna. Co 2-e mo 14-e yucino
HEOOXOAMMO BBIIUIATUTH YacTh JoJra. 15-ro ducna JOJT JOJKEH COCTaBIATH ONPECICHHOE
YHUCJIO MJTH. pyOJIe. (cM. Tabiuiry):

15.01 15.02 15.03 15.04 15.05 15.06 15.07
1 0,6 0,4 0,3 0,2 0,1 0

Haiinmure Hanbospiee I, mpu KOTOPOM CyMMa BBITUIAT HE MpeB3oiaeT 1,2 MiTH pyo.

3. 1 mrons 2019 roxa mnanupyercs B3saTh KpeauT 900 Toic. py6. IlepBoro yucna Kaxmoro
Mecsina 6aHk HauuciseT 1 % Ha ocTaBUIYIOCS CyMMY J0ra. 3aTeM B OaHK IepeBOIUTCS IIIATEX.
Ha xakoe MUHUMaJIbHOE KOJIMYECTBO MECSILIEB MOXKET OBbITh B3AT KPEAUT, YTOOBI €KEMECIUHbIC
BbIIaThl Ob1TH He Gosiee 300 Thic.

4. 15-ro sHBapsi OaHK BBIJAJ KPeOUT HAa 6 MecsueB B pasmepe 1 MitH. pyOuseid. ycioBus
€ro BO3BpaTa TaKOBbI: | YMCIIa KaXJ0ro Mecsua 0Nl yBeIUYMBaeTcss Ha 5 % IO CpaBHEHMIO C
KOHIOM mpenpiaymero mecsma. Co 2-e no 14-e uncio HEOOXOAMMO BBILJIATUTH YacTh AOJTa.
I'paduk moramieHus Nokas3aH B TabuULE:

Jara 15.01 15.02 15.03 15.04 15.05 15.06 15.07
Honar (8 % | 100 % 90 % 80 % 70 % 60 % 50 % 0

oT

KpeJIuTa)

Haiinure Hanbonpmiee I, mpu KOTOPOM CyMMa BBITIAT He TpeB3oiiaeT 1,2 miH pyo.

5. T'eopruii mnanupyet B34Th KpeauT B 6anke B pazmepe 150000 py6. Ha 4 roaa.

bank npemiaraer qBe cXeMbl NOTrallIEHUs] KPEINTa.

B nagane xaxmoro roga noir Oyzaer yBenuuuBathes Ha 10 % 1Mo cpaBHEHHIO ¢ KOHIIOM
npeapIayIIero roga. Jlasee 1o KoHIA roja HE0OXOAUMO BHIIJIAYUBATh OJHUM IUIATEKOM YacTh
nonra. B pe3ynbrate kpenuT OyAeT moramieH YeTblpbMs paBHBIMH IJIATE)KAMHU.

Cxema svinnamol kpeouma npu oup@epenyupo8anHvix niamerHcax.

B Haganme xaxzporo roga nponr ysenuuuBaeTca Ha 10 % 1o cpaBHEHHIO C KOHIIOM
npenpiaymero roga. Jlaiee 10 KoHa roja HeoOXOAMMO BbIIIAYMBATh OJHUM IJIATEKOM YacTh
noara. B pesynpraTte miaTexa JOJT KaKIbld IOJl YMEHBIIAETCSA HA OJJHY U Ty KE CyMMY.

Kakas cxema mgns I'eoprust Oyner camoil onTumanbHON? YeMy paBHa cymmapHas
nepernJaTa Inpyu Kaxmuaon cxeme?

IIpakTnueckoe 3ansaTue Ne 9. 3a1aun HA KPeAUTHI € AONOTHUTEIBLHBIMH YCIOBUSIMH
3anaHus Ui peleHus

1. B utone 2016 rona muianupyercs B3SITh KpeIUT B OaHKE Ha TpU roja

B pa3zMepe S MJIH pyOuielt, rae S — mestoe 4ucio. YciaoBUs €ro BO3BpaTa TaKOBBI:

— KaX[Iblil SHBAph JOJT yBeIUYUBaeTcs Ha 25% 10 CpaBHEHUIO C KOHIIOM

IIPEBIAYILErO TOa;

— ¢ (heBpaJIs M0 MIOHB KaXJI0T0 T0/1a HEOOXOIMMO BBIIUIATUTH OJIHUM IUIATEXKOM

4acTh JI0JTa;

— B HIOJIE KaXI0T0 Tofla TOJIT TOJKEH COCTAaBIISITh YaCTh KPEIUTa B COOTBETCTBUU

CO CJIeyIoIIel TaOIuIIeH.

Mecso u ron Urons 2016 Wrons 2017 Hroms 2018 Hroms 2019
Honr S 0,7S 0,4S 0
(B MJTH pyOieit)

Haiinure HanGosbIree 3HaYeHHE S , TPH KOTOPOM KaX</1ast U3 BBITUIAT OyJeT MEHbIIE 3 MITH
pyOIeii.



2. 15-ro nekalps rIaHupyeTcs B3sTh KpenuT B OaHke Ha 21 mecs1. Y CclIoBus ero

BO3BpaTa TaKOBBI:

— 1-ro yncna Kaxa0ro MecsIa J0AT Bo3pactaeT Ha 3% 1Mo CpaBHEHUIO ¢ KOHLIOM
MPEbIIYIIEro MecsIa;

— €0 2-10 110 14-e 4ncao KaXa0ro Mecsia HeoOXOaMMO BBIILUIATUTH YaCcTh TOJITa;

— 15-ro uncia kaxmnoro Mecsua ¢ 1-ro mo 20-i gonr nojpkeH ObITh Ha 30 ThICAY

pyOuieii MeHbIIe Joira Ha 15-¢ 9nciIo mpeabIIyInero Mecsia;

— K 15-My uncny 21-10 Mecsia KpeIuT J0JKEH OBITh IMOJTHOCTHIO TIOTaIlICH.

Kakyto cymmy maHupyeTcs B3sTh B KPEIUT, €CITU 00IIasi CyMMa BBITLIAT ITOCIIEe

MIOJIHOTO €T0 MmoramieHus: coctaBuT 1604 Teicsian pyoseii?

3. [lnmanupyercs B34Th KpeauT 15 nexaOps Ha 31 mecsi. YcioBus Bo3Bpara

- 1-ro ymucna KaXxa0ro Mecsia A0JAr Bo3pactaeT Ha 2 % 1o cpaBHEHHIO C KOHIIOM MPEbITyIIEro
Mecs1a;

- ¢0 2-10 1o 14-e 4ucio Kaxa0ro Mecsia HeoOX0AUMO BBIILJIATUTH YacTh JI0JITa;

- 15-r0 uncna kaxzaoro mMecsua ¢ neporo no 30-i J0ar JOJKEH ObITh HA OJJHY U TY XK€ CyMMY
MEHBIIIE JJoTa Ha 15-e YuCiIo mpeaplayIero Mecsia;

- 15-ro uncna TpuanaToro Mecsia 1oiar gojikeH otk 100 ThIC. pyoO.

- K 15 yucny 31-ro mMecsia KpeAUT JOJKEH ObITh MOTAIICH.

OO6mue BoIIaThI cocTaBmiM 555 ThIC. py0. KakoBa cymma kpeauta?

IIpakTnueckoe 3ansaTue Ne 10. OnruMu3anMoHHbIE 31241

3ajaHus AJs peleHus

Ne 1. Heo6xoaumo mocTpouts TpyOorpoBoa umHoM 1243 meTpa u3 TpyO ATUHHON 5 1 7
METpoB (IIpH 3TOM TpYyObl HENb3s pa3pe3arb). CKOIBKMMM CIIOCOOAMU MOKHO 3TO CHenaTh?
[Tycte croumocth TpyOsl miuuHOM 5 M cocraBiser 800 p., a 7 M — 900 p. Kak noctpouts
TpeOyeMblil TpyOOIIPOBOA, YTOOBI PacXo/ibl Ha TPYObI OBUTM MUHUMATbHBIMHU.

Ne 2. [lkoma ydvacTByeT B KOHKYpce IOOpPOBOJBYECKUX IBIKEHUH. OHAa MOXKET
COCTAaBUTh TPYIIBI IS O3€JICHEHMs] TOpoa, WM TPYHIbl JUIsl YKPAIIEHUS MEMOpPHAIbHBIX
KOMIUIEKCOB BeTepaHaM BOMHBI. 110 ycoBUIO KOHKYpCa B KX 1yt0 TPYIIITY MO 03€JI€HEHUIO HAJ0
BKJIIOUUTH 16 IIKOJBHUKOB U IPUKPENUTh K HUM 9 CTyEHTOB U OJHOTrO yuutens. B rpynmy no
YKpaIIeHUI0 MEMOPHUAIbHBIX KOMILJIEKCOB HA/I0 BKJIHOYATh 6 IIKOJIBHUKOB, 7 CTYIEHTOB M JBYX
yunutened. B KOHKypce HM3BSABWIM KEJaHUE NPHUHATH ydacTue 15 yuurenei, 96 nereir u 69
CTYJEHTOB, HaXOSIIUXCS HAa NMEeAarorndeckoi MpakTUKe B 3TOW HIKOJIE. 3a KaXKylo rpynmy Io
03eJIEHeHUIO 1IKoJIa morydaeT 50 6ayioB, a 3a KaX/yto Ipymniy, paboTarlyto B MEMOPUAIBHOM
komiuiekce — 70 6amnoB. Kakum 0O6pazom mikosia MokeT HaOpaTh MaKCHMaJIbHOE YUCIIO 0aioB?
Jokaxure, uro Baiue pemenue Hawtydiee.

Ne.3. [lIxona BeMrpana rpadT u otrnpasuia 90 neTeil Ha JIETHIO HEJIEIbHYIO SKCKYPCHIO
B Cankr-IlerepOypr u 60 B Mocksy. [Toka et ObLIM e11e Ha 9KCKYPCHH, IIKOJIA BBIUTpalia
HOBBII T'PaHT Ha OTHPABKY JeTel B JIeTHUH jJarepb. 60 geTeil MOKHO OTIIPaBUThH B JIarepb B
SAnty, 40 B Coun, a 50 — B JIazapeBckoe. MuHMMaIbHasi CTOUMOCTb OuiieTa B SInty u3 MockBbl
coctaBisieT 3 Teicsium, a u3 Cankt-IlerepOypra — 4,5 teic. bunet B JIazapeBckoe 3 MockBbI
ctout 2,5 teicsiun, a u3 CI16— 3,5 Teic. MuHMMaNbHast CTOUMOCTH npoe3aa A0 Coun u3 MOCKBBI
paBHa 4 Thicsiyam, a u3 Cankrt-IlerepOypra — 6,5 ThicsiuaM. UTOOBI OCBOUTH IPAHT, PELIEHO
ObUIO BE3TH JIeTel cpa3y ¢ SKCKYpPCHH B J1arepb. [ paHT MO3BOJISET OIUIATUTh U CTOUMOCTh
MyTE€BKH, U CTOMMOCTh Mpoe3/a, HO HEOOXOAUMO J1I0Ka3aTh (PUHAHCOBOMY MHCIEKTOPY, YTO
IpeiaraeMplii IJ1aH EPEBO3KU JETEN SBIISETCS CaMbIM JIEIIEBBIM U3 BO3MOXKHBIX. B
IIPOTUBHOM CJIy4ae WHCIIEKTOP HE MOANMUIIET JOKyMEHThI. Haliiute caMblil AeIeBbId MJ1aH
NIEPEBO3KU JI€TEN U TOKAXKUTE NHCIIEKTOPY, YTO OH HAUITYUIIHH.

Ne 4. ®upma BeIIyCKaeT JBa BHJAA NPOAYKTa B JeHb. IIpOM3BOACTBEHHBIN mpolecce
coctasiisieT 430 MUHYT B JieHb (5 JeCATUMUHYTHBIX MEPEPHIBOB MIPU BOCBMU YaCOBOM paboueM
nHe). [l n3roToBIeHHS eIMHUIBI TPOIyKTa MEPBOT0 BUAA TpeOyeTcsl 0JJHa MUHYTA, a €UHUIIbI
BTOpOro — JBe MUHYTHL. [Ipoaykiuu nepsoro Buna tpedyercs He 6oinee 300 equHUIl B I€Hb, a



BTOpOoro — He Oosiee 230 enuuuIi B JAeHb. Peanuzanus eIUHUIBI MPOIYKIMHU TEPBOTO BUIA
MPUHOCHT 2 JoJUlapa YUCTOW MpUOBUIH, a BTOporo — 3 mosuiapa. KakoB onmTHMasibHBIN
MIPOU3BOJICTBA, MAKCHMHU3UPYIOIIHMI MPUOBLIH, YEMY paBHA MaKCHUMAaJbHAsI IPUOBLTH?

Ne 5. dupma BblllyckaeT JBa Buja u3faeiauid. [ M3roTOBIEHUS OJHOIO H3IETUsA
NepBOTo BUa TpedyeTcs 2 KI MeTaia, a BTOporo Buaa — 4 Kr Metayuia. VMznenue nepBoro Buaa
MOXXET OBITh NpojaaHo mo IieHe 30 Teic. pyOael 3a enuHMILy, a BTOporo — 1o 1ene 20 Teicsad
pyOuieii 3a equHUIYy, TPHYEM TIEPBOTO M3JIEIHS MOXHO peann3oBarh He Oosee 40 eawnwmi, a
Broporo He Oonee 20. Bcero wumeercs 100 kr wmeraymia. KakoB onTUManbHBIA IUIaH
MPOU3BOJICTBA, MAKCUMH3UPYIOIIMI J0XOJ OT MPOAaKH JaHHBIX U3JENIUNA, YeMy paBHa

MaKCcUMaJIbHasi TPUOBLIB 10X01?

Otgert: 40 u3nenuit mepBOro BUAA U 5 U3€IUNA BTOPOro Buaa npuHecyT g0xoa B 1 Mui1.300 ThiC.

pyOeit.

IIpakTuyeckoe 3ansitue Ne 11. 3a1a4u co cnenuaJIbHOM CXeMOM NMOralieHUs1 KpeauTa
1. B utone 2016 rona rmuianupyercs B3sITh KpeIUT B OaHKE Ha TpU roja
B pazmepe S MITH pybrieit, riae S — ueJsioe yucio. YCIoBHUS ero BO3BpaTa TaKOBBI:

— KaXX/Ibli IHBaphb JOJIT YBEIMUUBAECTCSA HA 25% IO CPAaBHEHUIO C KOHIIOM

MPEebIAYIIEro roaa;
— ¢ (eBpasIs 1O UIOHB KAXKIOTO roJa HEOOXO0IMMO BITUIATUTH OJTHUM TUIATEKOM

4aCTb A0Jra,

— B UIOJIE KaXKJIOTO TOJIa 0T JOJDKEH COCTABIIATh YacTh KPEAUTA B COOTBETCTBUU
CO cienyrouei Tabnuien.

Mecsi 1 ron Hromns 2016 Hromns 2017 Hroms 2018 Urons 2019
Hour S 0,7S 0,4S 0
(B MITH pyOneit)

Haiinure Hanbonpee 3Ha4eHne S, MPU KOTOPOM KaXkJasi U3 BBITUIAT OyJeT MEHbIIe 3 MITH

pyOeii.

2. 15-ro sHBaps OaHK BBLIAT KpeauT Ha 6 MecsIeB B pasmepe | MuIH. pyOsieid. yCIOBHS €ro
BO3BpaTa TakoBbI: | yHClla KaXI0ro Mecsla JOJIT yBeIUYMBaeTcs Ha 5 % IO CpaBHEHUIO C
KOHIIOM mpenpiaymero mecsma. Co 2-e no 14-e unciao HEOOXOAUMO BBIIIATUTH YacTh JOJTa.
I'paduk noramenus nNokas3aH B TabnuIe:

JlaTa 15.01 15.02 15.03 15.04 15.05 15.06 15.07
Honr (B8 % | 100 % 90 % 80 % 70 % 60 % 50 % 0

oT

KpeauTa)

Haiinute Hanbomnbiiee r, mpu KOTOPOM CyMMa BBIIIAT HE MpeB30MaeT 1,2 MitH pyo.
15-ro sHBaps TIaHHpyeTCs B3SATh KpeIuT B OaHke Ha 6 MmecsieB B pasmepe | MiH. pyOseid.
YCIIOBHUSI €r0 BO3BpaTa TAKOBBI: | UMcia KakJOro Mecsla JIOJIT YBEIMUMBAETCS Ha LEJI0€ YUCII0
mpoueHToB (r %) Mo CpaBHEHHWIO C KOHIOM mpenbiaymero mecsna. Co 2-e mo 14-e uwmcio
HEOOXOMMO BBITUIATUTH YacTh JOJTa. 15-TO 4YMcia JOAT JOJKEH COCTAaBISATH OIMPEACIICHHOE
YHCII0 MIIH. pyOueld. (cM. Tabauny):

15.01

15.02

15.03

15.04

15.05

15.06

15.07

1

0,6

0,4

0,3

0,2

0,1

Haiinure HanGospiee r, Mpu KOTOPOM CyMMa BBITLIAT He TipeB3oiiiet 1,2 MitH pyo.
4. Depmep nonyuun kpeoum 6 bamke noo onpeoeieHublll npoyenm. Yepes 200 gpepmep eepryn 6
OaHK 6 cuem noeauienust Kpeouma ¥ om eceil Cymmbul, KOMOPYIO OH O0JIJiCeH Obll OAHKY K 9MOMY
8peMeHlL, a euje uepe3 200 8 cuenm NOIHO20 NO2AUeHUs. Kpeouma oH 6Hec 8 bank cymmy Ha 21%
npesulUaAlowyIo 8eIUYUHY NOTYYeHHOo20 Kpeouma. Kaxkoe npoyenm 20008vix no kpeoumy?



IIpakTuyeckoe 3ansitue Ne 12. AHAJIMTHYECKHIT METOIbI pellleHHus 32/1a4 ¢ NapaMeTpaMu
3agaHus A perieHus
1. ITpu Kakux 3HAYEHUAX MTapaMeTpa M HEPABEHCTBO

m(m +1) < 2(mcosx+1)

cosx—1 cosx—1
He UMeeT penreHui? YTo sBiseTcs peleHreM HepaBeHCcTBa mpu M > 2.

2. Haiinute Bce 3HAUeHUS a, PU KaXKJIOM U3 KOTOPBIX YPaBHEHHE

Cos X +

_.'I_ g g 7

X —x"+a =x"+x-—a
UMEET eTUHCTBEHHOE PelleHUE
3. JIns Bcex NeMCTBUTENIbHBIX 3HAYEHUI MMapaMeTpa a HalIUTe YUCIIO Pa3IuYHbIX KOPHEH
ypaBHenus: (a—x2)(a+x-2)=0
4. HaiimuTe Bce 3HaUEHUS apaMeTpa a, MpU KaxJA0M U3 KOTOPBIX CHCTeMa

la(x* +1) = y+2—| X|

UMEET eTMHCTBEHHOE peIlleHuUE.
2 2
|X“+y =4

HMEET POBHO TPH Pa3IUYHBIX KOPHSL.
IIpakTnueckoe 3ansaTue Ne 13. I'padpuyeckuii MeToabl pemieHUs 3a1a4 ¢ NapaMeTpaMH.
3anaHus Ui pelieHus
1. Vkaxute Bce 3HaU€HUA a, IPU KOTOPBIX CUCTEMA HEPABEHCTB

|x+al<l
MMEET XOTSI OBl OJIHO PCHICHHUC.
|3x—a|<2

2. Ilpu kakux 3HAUYEHHUAX MapaMeTpa & CUCTEMa ypaBHEHUMN
x+y—1
Jy+l
Py’ +a) 4y  + x4+ 2y +a) P 497 + 2 -2y + ) = O
MMEET POBHO J[Ba PELICHMSI? POBHO TPU pelieHus?
3. Haiinure Bce 3Ha4eHMs a, IPU KaKIOM U3 KOTOPBIX CUCTEMA YPAaBHEHUN

=1,

gl » gl
x“ +y —Ma+l)x—2av+5a" +8a+3=0,
» 3]
v =x |
HMECT POBHO YCTHIPC PA3JIMYHBIX PCUHICHUS.
4. HaﬁI[HTC BCC MMOJIOKUTCIIbHBIC 3HAUYCHUA ITapaMETpa a, IIPpU KaKAO0M U3 KOTOPBIX CUCTEMA:
(Ix]-5)*+(y-4)*=9
(x-2)>+y*=a’

IIpakTuyeckoe 3ausitue Ne 14. Kourposasbnasi padbora

HUMECT CIMHCTBCHHOC PCHICHHUC.

IpakTuyeckoe 3ansitue Ne 15. Ilpumenenune kpurepuen nposepku. Koppexkuus.

. 1 2
Ne 1. JIr0o003HATENbHBIN IIKOJBHUK CIIOXKHI §+§ = 1. «A 4TO 3TO MBI BCE ApOoOH

MIPUBOJUM K 00IIeMy 3HaMeHaTeNt0? A He IPUBECTHU JIU UX K 00ILEMY YHCIUTENI0?» — IolyMall
2

2
IIKOJIBHUK W HaIlxCall: E +—= E . IIxonsHUK PEIINII 3TUM HE OTPAaHUYHUBATHECA U IPCACTAaBUII 2

3

7-5 7-5 7-5
+ =

B YHCIHUTCIC B BUAC PA3HOCTU 7 — 5 6 3 5

. 910 BBIPAXKCHUC IKOJBbHUK



7 5 7 5 7 5
nepenucan Tak: e +§ 37377 3areM OH MepeHec Bce IpOoOH ¢ YUCITUTENEM 5 B JIEBYIO

4acTh, a C YACIUTENIEM 7 — B IIPABYIO: — — — — — =———=—= . 3aTeM BbIHEC OOIIMI MHOXHTENb

1 11 1 11 . .
3a CKOOKM: 5(=—=-—= )=T(=—=-= ). CokpaTuB paBHbIC CKOOKH B MPaBOW M JICBOW YACTH,
2 6 3 2 6 3
HIKOJILHUK ToNy4m, uto 7 = 5. «Tak, moxkanyid, MOXKHO JIOKa3aTh, YTO JIFOOBIC YHCIA MEXKIY
co00i1 paBHBI», — MOAYMal IIKOJBHUK — «A OT Hac 3TO CKpbiBasu!». IMEIOTCS i OMMOKHU B

pacCyKaACHUHU NIKOJIPHUKA U, €CJIN Ia, TO B UYEM oHH"?

Ne 2. BoBouka peman cieayroniyto 3anauy: «He BbIuucissg 3HaueHUs] KOPHEH, BBISICHUTE,

CIIPABEJUIHBO JTH HepaBeHCTBO ~ 2016 ++/2018—2+/2017 < 0x». OH IPEUIOKIT TAKOE PELICHHE
«+/2016 ++/2018— /2017 —+/2017 < 0
V2016 —/2017 <+/2017 - /2018

Bo3senem 00e yactu HepaBeHCTBa B kBaapaT. [lomyduum

2016 — 2 /2016+/2017 + 2017 < 2017 — 2+4/2017- 2018 + 2018

2017 B mpaBoii u ieBOM yacTu cokpaiaercs. 2016 nepenecem BIipaBo U BeiuTeM U3 2018

_2 /2016+/2017 <—2+/2017-2018 + 2
CokpaTtum Ha 2.

— /20164/2017 < - 4/2017-2018 +1
HepeHeceM KOPHHU B J'ICBy'IO 4HacCThb
J/2017-2018- +/2016+/2017 <1

V2017 (/2018 —4/2016) < 1

T.x. uncio +/2017 Ha mMHOrO Gonbine, wem 1, a +/2018 —+/2016 = +/2018—2016 >0,
CJIeIOBATENILHO, TAHHOE HEPABCHCTBO HE CIIPABEIJINBOY.
Bepno nu nannoe pemenue? Ecnu HeT, To yKakuTe Bce AomylieHHble BoBoukoil ommbku u
JIlaliTe IPaBUIIbHOE pELICHNE.

Ne 3. Aug Hamia B cOopHuke 3aauy: «JlokaxuTe, 4To BCEe MEIUaHBI TETpadjapa

NePECeKaroTCsl B OJJHOW TOuke. B KakoM OTHOILIEHUM OHU JAENATCS TOUKOM mepecedeHus?» AHs
BBISICHWJIA, YTO MEAMaHa TeTpaj/pa — 3TO OTPE30K, COEAMHSIOUIMM €ro BepIINHY C TOYKOMH
nepeceyeHust MeMaH MPOTUBOMOI0KHOM IpaHu, U JIETKO peunia 3a1ady. Bor AHMHO perieHue:
«PaccmoTtpum mnst ynoocrBa npaBuiibHbIH TeTpasap ABCD ¢ pedpom mmusb! 1. Ero mennans
AAi1, BB1, CCi, DDi, oueBHIOHO, SIBISIOTCA TakkKe M BbICOTaMH. HO BEICOTHI JIFOOOTO
TeTpadIpa MepecekarTcsl B oHOM Touke. CnenoBarenbHo, menuanbl AA;, BB1, CCy, DD;
UMEIOT O0MIyI0 TOuKy, 0003HauuM e€ P. Ilycts AD; nDA; = M, Torma M — cepenuna BC. U3

AADD, umeem: AD; ===, DM === B 1peyronshuke ADM AM =DM =+3/2, AAs
u DD1 — BBICOTBI, TPEYTrOJIbHUK AFD; TIOJJOOCH TPEYTrOJbHUKY AA; M, Tak 4TO
AP PD, AP AM  43/2 1

AM AM° PD, AM 3/ 3
Wrak, MemuaHbl JIF0O0TO TeTpadapa ACIATCS TOYKON MepeceueHus B OTHOIICHUH 3:1, cunTas

OT BEPLIMHBDY.
Cornacusl 11 Bel ¢ perienueM Auu? Eciu B HEM ecThb HEBEpPHBIE YTBEPHKICHHS WM HEBEPHBIE
YMO3aKJIIOUEHMs, TO YKaXuTe ux Bce. [Ipeioxkure cBOE pelieHne 3a1auu.

Ne 4, [IpencraBnenuem yncina N B cucreMe ¢ OCHOBaHHEM ( Ha3bIBACTCS PA3JI0KECHUE
nanHoro yucna B Buge N = an-g" + an1-g™ + ... + ar-gl + Ao, rme an, @ n-1, ... a1, a — TUPPHI
nanHoro yucia (ot 0 mo g — 1). Hanpumep, B npuBBIYHON HaM JlecATUYHOE cucTeMe 343 MOXKeT



ObITH mpezacTaBieHo 343 = 3-10% + 4-10%+ 3. Tose YKCIIO MOKET GBITH 3AMUCAHO B MATEPUYHOU
cucreme kak 2333s:
23335= 2-5%+ 3.52+ 3.51 + 3= 343,

B cucremax c ocHoBanuem OonbiinM, yem 10, mosBisitoTcs HU(QPBI, KOTOPHIX HE ObUIO B
JIecaTHUHOM cucteme. Hanmpumep, B IIecTHAAIATEPUYHON CHUCTEME MOSBISIOTCS IIECTh HOBBIX
mudp or 10 mo 15, KoTOpBIE TPAJUIMOHHO MPHUHATO 0003HA4YaTh JHOO OYKBaMHU JIATUHCKOTO
andasuTa, 1100 TeMH ke HUPpPaMu, YTO U B JECATHUUYHON CHUCTEME CUMCICHUS, HO B3STHIMHU B
kpyrisie ckooku: a =(10), b = (11), ¢ = (12), d = (13), e = (14), f = (15).

Huxkonait Bemmosns 3amaudy «IlepeBectu umcino 1b0ai; B mecrnaamarepuunyioy». OH
pen 3Ty 3aaauy Tak: «Ecnu uyncio 3anucano B 16-0if cucreme, To OHO UMEET BU/T
an-16"+ an1- 16"+ ... + a1-16 + ao = (an-16™1 + an1-16"2 + ... + a1)16 + ao.
CrnenoBarenbHO, 4TOOBI HAWTH TMOCIETHIOW IUGPY YKCIa HAI0 HAWUTH OCTATOK OT JCICHUS
upcna Ha 16. ITpu 5ToM yacTHOE 6yaeT paBHO an-16"! + an1-16"2 + ... a2-16 + a;. 3HaumT, ecam
9TO YaCTHOE pa3/eiuTh Ha 16, TO B ocTaTKe MOIYYUM IpeanocieHion mudpy uucia. [lenenue
HY)KHO OCYIIECTBIISATh B 12-0#f cucTeme, TO ecTh JAeTuTh He Ha 16, a Ha 1412 = 1610. BeimomauM
JIeJIEHNEe CTOJIOUKOM, TONB3YsACh 12-1 cucTeMoid.

lbﬂalz 1412
14 15317 | 1412

70 4T
68 13
4a
40
a=10

Ocrtarok 13 coorBerctByeT nudppe d. ITostomy uckomoe umciao paBHo 10d1016». Ecth nu B
pemwennn Hukonas ommOku? Ecnum ecth, TO HCIpaBbTe€ HX, 3aMEHHUB Ha IPABUIIbHBIC
pe3yNbTaThl.

Ne 5. B o3epo 3acensaroT okyHeW M kapaceil. CpenHsisi mMacca OKyHsSI COCTaBisieT | Kr,
kapacs — 0,6 kr. VimeeTcst 1Ba BHIa MHINH, €KETHEBHBIN 3amac KOTOPOM MOAEPKUBACTCS NSt
nepsoro tuna Ha ypoBHe 900 kr, a Broporo — 3300 kr. OnMH OKyHb B CpEJHEM 3a [E€Hb
norpebnser 20 r numM nepBoro Tuna u 60 r mMIM BTOpPOro THUMa, A Kapacs
COOTBETCTBYMOIME BenuuuHbl cocTaBisaoT 10 u 50 r. Kak cinemyer 3acenuTh 03epo, 4TOOBI
MaKCHMHU3HPOBaTh CyMMapHyl0 Ouomaccy pbi6? YeMy paBHa MakcUMajbHasi CymMMapHas
6uomacca?

Harama pemmuna 3amauy tak: O003HauMM 3a X KOJIMYECTBO OKYHEH, a 3a y — Kapacei.
Toraga KonuM4ecTBO MEPBOE MUILK, KOTOPYIO OHHM CheIAT 3a AeHb paBHO 20x + 10y < 900, a
KoMuecTBO nuiy BToporo Bujaa: 60x + 50y < 3300. Cokpatum KakJgoe HepaBeHCTBO Ha 10 u
pELINM UX B CUCTEME:
2x+y<90
6x + 5y <330
W3 BTOpOro HEpPAaBEHCTBA BBIYMTAEM IIEPBOE, YMHOXKEHHOe Ha 3, momyuuMm 2y < 60,
cienoBarenbHo, Y < 30. 3HaUUT MakCUMaJIbHO MOKHO 3acenuTh 30 kapaceil. Torga ucxoas us
MEPBOr0 HEPABEHCTBA MAaKCHMaJIbHOE KOJIMUYECTBO OKYHEW MOKET ObITh paBHO 2X < 60, x < 30.
JlaHHBI pe3yabTaT yIOBIETBOPSAET U BTOPOMY HEPABEHCTBY
6-30 + 5:30 = 180 + 150 = 330. Cymmapnas 6uomacca coctaBuT 30-1 + 30-0,6 = 48 kr.

OtBert: ciemyet 3acenuTh B BojmoeM 30 okyHneit u 30 kapaceid, MakcuManbHas Onomacca 48 Kry.
Ectpb 1 B pemennn Haramm ommOku? YkakuTe UX U JalTe CBOE pEeIIeHUE 3a/1auH.

6. Jlana 3amaua. «Ha mocke 3ammcano Gonee 11, Ho menee 15 nensix umcen. Cpemnee
apu(MeTHUeCKoe BCEX ITHX YHMCeNl paBHO — 4, cpeaHee apu(pMETHUYECKOE TMOJIOKUTEIBHBIX U3
HUX paBHO 3, a cpeiHee apu(pMeTHIECKOe OTPULIATENBHBIX U3 HUX paBHO — 6. a) CKOJIBKO yHcel



HanucaHo Ha jgocke? 0) Kakux umcen Oombllie, MONOXKHUTEIBHBIX WU OTPULIATEIHHBIX? B)
CKOJIBKO 3aIMCaHO MOJIOKHUTEIBHBIX YUCET?)

VYueHuk npemnioxkusl Takoe pemieHue «Tak Kak cpelHee BCEX YHuCel OTPULIATENBHO,
CJIEIOBATEIILHO, OTPHIIATEIIBHBIX YUCE OOJIbIe. DTO MOATBEPIKIACTCS €Il U TeM, YTO CpeIHee
BCEX OTPHIIATEIBHBIX OOJIBIIE IO MO0, YEM CPEIHEE BCEX MOIOKHUTEIbHBIX. Takum 00pazom,
OTPHIIATENIbHBIX, OYEeBHAHO, Oousbiie. Ilycts umeercs K MONOKHMTENBHBIX 4YHcel M N —
orpurarenbHbix. Toraa Beero uncen K + N. Tak kak cpeqHee — 3TO CyMMa BCEX YHCE, JACICHHAS
Ha MX KOJMYECTBO, CJEIOBAaTelIbHO, CcymMma Bcex umcen paBHa —4(K +n), cymma Bcex
MOJIOKHUTEIbHBIX paBHA 3K, cyMMa BceX oTpHIaTesibHbIX: —6N. Toraa

3k —6n =-4k —4n

7k =2n
Taxum obpasom, K nenurcs Ha 2, a N genurcs Ha 7. Yncen MeHbIe 15, m03TOMY OTpUIIATEIbHBIX
qrces MOKeT ObITh 00 7, mubo 14. Ecnu orpunarensHbix 14, To monoxutenbHbix Oyaer 0, a 0
HE JIeJTUTCS Ha 2, ModToMy 14 ducen ObITh HE MOXKET. 3HAYUT, OTPHUIATEIBHBIX YHCeT 7.
[TomokUTENHHBIX MEHBIIE (M MX KOJMYECTBO JCIUTCS Ha 2), 3HAYHUT, UX JIU00 6, 6o 4, mubo 2.
Ho7+2=9,7+4 =11, a uncen 6onpire 11, 3HaYUT, OIOKUTEIBHBIX YHCETI 6, a BCErO YHCE
13.

Ortger: a) 13, 6) oTpunaTenbHbIX 0OJbIIE, B) O%.

[IpounTaiite BHUMATEIBHO pelieHUe. ECTh 1 B JaHHOM pelIeHUH OIIMOKHU? YKaxkuTe ux

BCC U JalTe MPaBUIHLHOE PEIICHUE.
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