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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucunmmna «Pemenune 3agau EI'D mo anreOpe MOBBIIEHHON CIOXKHOCTHUY» OTHOCHUTCS K
JUCIUILIMHAM T10 BBIOOPY 4YacT, GOpMUPYEMON y4acTHUKaMH 00pa30oBaTENbHBIX OTHOLICHHH,
bioka 1. Jucuumiuuel (MOIynH) MOIyNs «3aJaddl MOBBIIMICHHOW CIOXKHOCTU B IIKOJBHOM
Kypce» yueOHOro 1mjiaHa OCHOBHOM IpodecCHOoHaIbHOM 00pa30BaTeIbHON MPOTrPAMMBI BBICILIETO
oOpa3oBaHMs — TmporpaMMmbl OakamaBpuata ™0 HampaBieHHo noarotosku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs MpoGUISIMU TOATOTOBKH), HAIIPABICHHOCTH (ITPOQHIIb)
o0Opa3oBaTenbHOI porpaMMbl «Marematuka. MTHOCTpaHHBIN S3bIKY», OYHON (POPMBI 00yUeHUS.

JucuumniuHa omnupaercs Ha pe3yabTaTbl oOyueHusi, CGOpPMUPOBAHHBIE B paMKax
TUCUMIUTMH: Anrebpa u Teopus uuces, MaremaTuyeckasl JIOTWKa, JIMCKpeTHas MaTeMaTHKa,
DneMeHTapHas MaTeMaTHKa, a Takxke y4eOHOM MPaKkTUKU [0 MAaTeMaTHKE .

Pe3ynbTaThl W3ydeHus: AUCHUILIINHBI SBISIOTCS OCHOBOW JUISI IPOXOKICHHS TUCIUTUINH U
npakTHK: YuciaoBble cucTeMbl, Teopusi BEpOSTHOCTEH U OCHOBBI MaT€MaTUYECKOW CTaTUCTHKH,
Hayuno-uccnenoBarenbckast pabora, IlogrotroBkm Kk cmade W caada  rocyAapCTBEHHOTO
9K3aMeHa, BeInoHeHne U 3a1uTa BhITYCKHOM KBATU(PUKAIIMOHHOMN pabOTHI.

1. Ilepeyens NJAHUpPYeMBbIX pe3yJbTAaTOB 00ydeHusi (00pa3oBaTeJbHBIX
pe3yJbTaTOB) MO TUCIUILIHHE

Leab0 OCBOGHUS IUCHHIUIMHBI SIBISETCS TMOATOTOBKA YYHMTENsT K  Oy;aymien
po(hecCuOHANIBHON J1eATENIbHOCTH: (POPMUPOBAHNE CIIOCOOHOCTH K MPENOJaBaHUIO0 MaTEMaTHKU
KaK B OOBIYHBIX OOIIe00pa30BaTENbHBIX KJIacCaX, TAaK U B KJIacCaX C YIIIyOJICHHBIM H3y4yeHUEM
MaTEMaTHKH.

3agaveili OCBOEHHS [MCUUIUIMHBI SBJISETCA TMOJATOTOBKAa OyAyIIero ydumrTens K
WHAUBUIYAILHON paboTe ¢ OJapeHHBIMH JCThbMH, K IIOJTOTOBKE YYAIIMXCA K CIUHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY, 3aKpENUTh YMEHHUE pellaTh 3aJauyd IOBBIIICHHOW CIOXKHOCTU
MIKOJIBHOTO Kypca MaTeMaTHKH.

B pesynpTaTe OCBOEHMsI MPOTpaMMbl OOYYAIOUIUIICS TOJKEH OBIAAETh CIEIYIOIIMMHU
pesynbraramMu  oOyueHuss (B TaONMWIlE MPEACTABICHO COOTHECEHHE O0pa30BaTEIbHBIX
pe3yJIbTaTOB 00YUYCHHUS 110 TUCHUIUINHE C MHAUKATOPAMH TOCTHIKCHUS KOMIICTECHIIH):

KOMHGTGHHI/ISI 158 O6p330BaT€J'II)HI>IC pGSYJ'[I)TaTI)I JUCHUITIINHBI

WHAUKATOPHI €€ (aTamsl popmMHUpOBaHUS AUCIUTUIHHEI)

IIOCTHKEHUS B 3Haer yMeeT Bnaneer

TUACIATUIMHE

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

CUCTEMHLIN ITOIXO
JUISl peLIeHus
MOCTaBJIEHHBIX 3aja4
VYK-1.2. Ilpumensier
jgorudeckue Gopmsl U
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




2.

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

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

[IK-1.2. Ymeer
OCYIIECTBIIATh
0T0Op yuebHOro
CoZIep KaHuUs ISt
€ro peaau3aliy B
pa3nu4HbBIX (hopmax
oOyueHus B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
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 KOHTAKTHYI0 padory oOyyamommxcst C
npenoaasareseM (M0 BHAAM Y4eOHBbIX 3aHAATHI) M Ha CaMOCTOSITEIbHYIO padoTy
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Conep:xxaHue TUCHUIUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jeaM) ¢ yKa3aHHeM
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

KonnyecTBo yacoB o ¢opmMam opraHu3anuu 00ydeHus
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7 cemecTp
TeopeTuko-yucIOBbIC 3a/1a41 6 12 10
DKOHOMHYECKHE 3a0aUn 6 10 10
3amaun ¢ mapaMeTpamu 6 8 13
DK3amMeH 27
Bcero mo gaucuumnianHe: 18 30 - 60

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

1 Teopemuxko-uucnoswie 3a0auu

HOJl u HOK, cBoiicTBa nenTMMOCTH, MPU3HAKH JEIUMOCTH. 3aJaud Ha JCIUMOCTb. 3aJauu
peliaeMble B IENbIX YUCNaxX. 3a/ladydl Ha COKpalleHHe ApoOeil, Ha YCTaHOBJIEHHE 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 TPOLEHTHI M KpeauThl. PaBHbie M auddepeHIrpoBaHHbIC TIATEKU. 3aJadd Ha
paBuble u  guddepeHIHpOBaHHBIE  IUIATEXKU  C  JIONOJTHUTEIBHBIMA  YCIOBUSMH.
OnTuMHU3aMOHHBIE 33/1a4U U PA3JIMYHbIE METO/IbI UX PELICHUSI.

4. 3apauu c napamMeTpamMu.

Paznuunble THIBI 3a1a4 ¢ mapaMerpaMu. OnpeesieHne KOJMYECTBA PEeIIeHU. AHATUTUYECKHUMA
METOJ PpEIICHHUs] 3aJad ¢ TapaMeTpaMmu. [ eoMeTpUYecKMid METOJl pelIeHUus 3a1ad ¢
napameTpamu. CucTeMbl ypaBHEHH ¢ mapaMerpaMu. HepaBeHCTBa ¢ mapameTpamu.

Ilepeyenb y4eOHO-MeTOAMYECKOr0 oO0ecmedYeHMs] s CAMOCTOSATEJbHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocTosTenbHas paboTa CTYACHTOB SBJIsieTCsl 0c000i1 popmoii opraHu3auy y4eOGHOro
npoliecca, MpPEICTaBIsIomAas CcoOOl  IUIAHMPYeMYl0, MO3HABaTeNbHO, OPraHMW3alOHHO |
MCTOANYCCKHU HaIlpaBIAEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yibTara, OCYIIECTBIsIeMyl0 0e3 MpsAMOH  TOMOIIM  IpernojaBaTes.
CamocrosTenbHas paboTa CTYIEHTOB SIBJISETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeEeT
[ENBI0 3aKpeIIeHHe W YriTyOJIeHne MOydeHHBIX 3HAHWA M HaBBIKOB, MTOMCK W MPHOOpETeHHE
HOBBIX 3HaHUi, a TaK)Ke BBINOJIHEHNE YUE€OHbIX 3aJJaHU/, TOATOTOBKY K MPEACTOSIIIUM 3aHATUAM



u ok3ameHy. OHa mpenycMaTpuBaeT, Kak MpaBWio, pa3paboTKy pedeparoB, HamucaHue
JIOKJIAZI0B, BBITIOJIHEHHE TBOPUYECKHMX, WHIAMBUIYAJIbHBIX 3aJIaHHM B COOTBETCTBHH C Y4EOHOMU
nporpaMmoi (TeMaTHYECKUM IJIAHOM U3y4YeHUS AUCHUIUIMHBI). Tema /s Takoro BBICTYIUICHUS
MOXET OBITh MpEJUIOKEHA MperojaBareieM WiId u30paHa caMHM CTYJICHTOM, HO MaTepHal
BBICTYIUJICHUSI HE JOJDKCH AyONMpoBaTh JIEKIIMOHHBIM Marepuasl. PedeparuBHBIA MaTepual
CIIY)KUT JOMOJHUTEILHON WHpOpMaKe s padoThl Ha MPaKTUYECKHX 3aHATUAX. OCHOBHAas
[eJIb TAHHOTO BHJ1a Pa0OTHI COCTOUT B O0OYYCHHH CTYJIEHTOB METOJaM CaMOCTOSATEIHHOU PabOThI
C yueOHBIM MaTepuajaoM. [[jsl MOJHOTHI YCBOCHHUS TEM, BHIHECEHHBIX B IPAKTHYECKUC 3aHSTHSI,
TpeOyeTcs pabora ¢ mepBoucTOUHMKamMH. Kypc mpeaycMaTpuBacT CamMOCTOSITEIBLHYIO PaboTy
CTYJICHTOB CO CIICIMAJIbHOW JuTepaTypoil. ClielyeT OTMETUTh, YTO CaMOCTOsATENbHas paboTa
CTYJICHTOB pe3yJIbTaTUBHA JIUIIb TOT/Ia, KOTJ]a OHA BBIMOIHSIETCS CUCTEMAaTUYECKH, IJITAHOMEPHO
Y 1IeJICHAIPABJICHHO.

3amanuss  UIL  CaMOCTOSITENIbHOM — pabOThl  MpEeayCcMaTpUBAIOT  MCIOJIb30BAHUE
HEOOXOAMMBIX TEPMHHOB MW TIOHATHH 10 mpoOiemMaTtuke Kypca. OHHM HalEIWBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, MOucK Ombiamorpaduueckoro
MaTepHuaa 1 3JIEKTPOHHBIX HCTOYHUKOB MH(OpMAIUY, WIUTFOCTPATUBHBIX MaTePHAIOB. 3aaHus
M0 CaMOCTOSITENBbHOM paboTe MJaroTcs 10 TeMaM, KOTOpble TpeOyIOT AOMOIHUTEIBHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAa0OTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTYACHTOB B TEUEHHE CEMECTpa.

AyauTopHas caMOCTOsITeIbHasE paboTa OCyIecTBIACTCS B (hOpME BBITIOJIHEHUS TECTOBBIX
3aJaHul, Keiic-3a/1ay, MHCbMEHHBIX IPOBEPOYHBIX pPabOT MO JUCHUIUIMHE. AyYIUTOpHAas
camocTosTelbHas padora obecrieueHa 0a30l TECTOBBIX MaTepHaloB, Kelc-3aqad Mo paszeiiam
TUCIHIIINHEL

Bneaynuropnas camoctosTenbHast padoTa OCylecTBIsIeTcs B hopmax:
- pelieHue 3a7a4 (IOMAIIHKUX 3aJJaHHi) M0 U3ydaeMbIM TeMaM;
- BBIIIOJTHEHUE TPYNIOBBIX HHTEPAKTUBHBIX 3aJaHUH.
OC-1. UnpuBuayaibHOE 3aJaHUE
CryneHTsl noyJaroT uyxue pemieHus 3agad EI'D u kpurepuu olleHHMBaHUSA M OLEHUBAIOT I10
HUM TIOJTy4eHHBbIE pabOThI (BO3MOXKHA B3aUMOIIPOBEPKA KOHTPOJIBHBIX ). YKa3aTh BCE OIMIMOKH.
IIpumepHBIil BApHUaHT:

Jana 3amaua. «Ha mocke 3amucano Oonee 11, Ho menee 15 nembix uucen. CpenHee
apudMeTHYeCKOe BCEX ITUX UYHCEN paBHO — 4, cpemaHee apu(dMETHUECKOE TMOJIOKUTEIHHBIX U3
HUX paBHO 3, a cpeHee apuMETHIECKOe OTPULIATEIbHBIX U3 HUX paBHO — 6. a) CKOIBKO YHCel
HanucaHo Ha jaocke? 0) Kaxkux uyucen Oosblie, MOJOKUTENbHBIX WJIM OTPHULATEIBHBIX? B)
CKOIIBKO 3alMCaHO MOJIOKHUTEIBHBIX YHCET?)

VYueHuk mpemniokusl Takoe pemieHne «Tak Kak cpelHee BCeX YHCeNl OTPHUIATENbHO,
CJIeIOBATEeNbHO, OTPUIATENFHBIX YKCceN O0JbIle. DTO MOATBEPKAACTCS €Ile U TEM, YTO CPEIHEe
BCEX OTPHUIIATEIBLHBIX OOJIBIIIE IO MOJIYJIIO, YEM CPEHEE BCEX MOJIOKHUTENbHBIX. TakuM 00pazom,
OTPHUIATENbHBIX, OYEBHIHO, OoJjbiie. IlycTh uMmeercs K TMONOKHUTENBHBIX YHCET W N —
orpumnarenbHbix. Toraa Beero uncen K + Nn. Tak kak cpeqHee — 3TO CyMMa BCEX YHCEN, JAeJICHHAs
Ha WX KOJMYECTBO, CJEIOBaTeIbHO, cymMMa Bcex uucen paBHa —4(K +n), cymma Bcex
MOJIOKHUTEIbHBIX paBHA 3K, cyMMa Bcex oTpHIaTeNibHbIX: —6N. Toraa

3k —6n =-4k —4n

7k =2n
Takum oOpa3om, K nenutcs Ha 2, a N genutcs Ha 7. Yucen MeHbiie 15, 03TOMY OTpUIIATEIBHBIX
qucel MOXKeT ObITh b0 7, mubo 14. Ecim otpunatenpabix 14, To monoxuTtenbHbIX Oyaet 0, a 0
HE JenuTcs Ha 2, modToMy 14 ducen OBITH HE MOXET. 3HAYHUT, OTPUIIATEIBHBIX dYucen 7.
[TonmoXuTenpbHBIX MEHBIIE (M UX KOJUYECTBO JACIUTCS Ha 2), 3HAYUT, UX J100 6, mbo 4, mubo 2.
Ho7+2=9,7 +4 =11, a uncen 6onbiie 11, 3HAUNUT, MONOKUTEIIBHBIX YHCENI 6, a BCEro YUCE
13. OtBer: a) 13, 6) oTpunaTenbHBIX OOJIBIIE, B) 6).



[TpounTaiite BHUMaTenabHO perienue. EcTh 11 B 1aHHOM pereHnu ommuOkn? YKaxuTe ux
BCE U JJaliTe MPAaBUIbHOE PEIICHUE.

OC-2 I'pynnoBoe NHTEpPAKTUBHOE 3aJ]aHHE
CTyneHTbl 10 MHUKpPOTPYIIIaM C HCIOJIb30BAaHUEM MAaTepUalioB, HM3YyYEHHBIX B paMKax
JUCITUTUIMHBL pa3padaThIBAlOT KOHCIEKT 3aHITHS MO MOATOTOBKE K EI'D 1S MIKOJLHUKOB.
[IpoBenenue GpparmeHTa 3aHsATHSI.
Bo3MoxkHbBIE TEMBI:
3amauu Ha KPEAUTHI
TekcroBbie 3agaun EI'D
3aauyu Ha JeTMMOCTb U JPyTUe CBOMCTBA LIETBIX YHCET.
Apudmernueckue u reoMeTprHuecKue mporpeccuu B 3agadax EI'D .

OC-3 KourpoJsibHas padora.
IIpuMmepHBIil BapuaHT
1. [Tnanupyercs B3ATh KpeauT 15 nekadps. Ha cymmy 100 Teicsia py6Gueii. Y cinoBus Bo3BpaTa
- 1-ro ymucna KaXxxao0ro Mecsua A0JAr Bo3pacTaeT Ha 2 % 1o CpaBHEHUIO C KOHIIOM HPEbITyLIEr0
MecsIa;
- €0 2-ro0 1o 14-e 4Kciio KaXKa0ro Mecsiia ¢ SHBaps 1o MapT BoimiaduBaercs 30 ThIC.;
CKOJIBKO HY)XHO OyZeT BBIIUIATUTH 12 ampesst, 9T00bI KpeAUT ObUT HOTHOCTHIO MOTAIIICH.

2.

HEPBEI.H 'rpyﬁa NpoInyckaeT Ha 4 JHTPd BOAbLI B MHHYTY MEHLIIE, MEM BTOPAA. Cronsko JIHTPOB BOJBI B MHHYTY
nponyckaer eropai Tpyda, ecnu pesepeyap obbeMomM 96 NIHTPOE OHA 3ANONHAET HAa 4 MHUHYTHI ObICTpee, YeM
nepeas TpyDa’?

3. MoxeT 1M 4acTHOE TPEX3HAYHOTO YHCla U CyMMBI ero nudp a) ObTh paBHO 89?7 0) OBITH

paBHoO 867
0OC-4 Tecr

IIpumepHbIi Bonpoc
1. Bribepere omHo, Hamubosiee MOAXOJAIIEEe OKOHYAHHE (pa3bl. DJIEKTUBHBIA Kypc TIO
OCHOBaM TEOPHH YHCEJ Jydllle BCETO OPUEHTUPOBATh HA MOJTOTOBKY ...
a) K peuienuo 3a1a4 EI'D no crepeomeTpun
0) K peLIeHNIO0 TPUTOHOMETPUIECKUX YPaBHEHUI
B) K pemeHuio 3amad EI'D BBICOKOTO YpPOBHS CIOXXHOCTH, CBSI3aHHBIX C IEJBIMH
YHCIaMH, U K PELICHUIO apu(PMETHUECKUX 3a/1a4 OJTMMITMAHOTIO XapaKTepa
I) K pemieHuto 3a1a4 EI'D Ha norapupmuyeckie HepaBeHCTBA

ﬂﬂ}l CamMoCmoAmMenbHOl NO020MOBKU K 3AHAMUAM O 0ucuunﬂunepel<wnendyemc;l
UCnoib3oeamas yue6uo-mem00uuec1<ue mamepuaiiol:

I'myxoBa H.B., ®onmanoBa E.B. OnumnuanHble ¥ HCClIeAOBaTeIbCKUE 3a/Jadyd B OOIIEM U
MpoEeCCHOHAIBHOM MaTeMaTHYeCKOM 00pa3oBaHWU: Yy4eOHOE mMocoOue yisi TMOATOTOBKHU
MarucTpoB u OakanaBpOB HampaBieHHs MOATrOToBKH «[lemarormueckoe oOpasoBaHue» (HU3HKO-
MaTemaruueckoro npoduist — YiabsHoBck. Yal'TIV um. U.H. Yabssanosa. 2018 — 66 c.

l'[pnMeprle OLCHOYHBIC MAaTEpHuaJbl JIA TIPOBCACHUA TEKYIIEr0 KOHTPOJIA
yCneBaeMoCTH U l'[p()Me)KyTO'—IHOﬁ aTTeCTallun oﬁyqammnxca Mo JMCHMIIJINHE

Oprann3aunﬂ H MPOBEACHUEC aTTECTAlUN CTYACHTA



®I'OC BO opueHTHUpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIICHHE O0yJaroImeMycs
KOMILIEKCA TEOPETUYECKUX 3HAaHWM, HO Ha BBIPAOOTKY Yy OakanaBpa KOMIETEHIMH —
JUHAMAYECKOT0 HabOpa 3HAHW, YMEHUH, HABBIKOB M JINYHOCTHBIX Ka4eCTB, KOTOPbIC TO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PbIHKE TPYyAa M YCHELIHO NpO(ecCHOHATbHO
pean30BbIBaTHCS.

B npouecce onenku 06akanaBpoB HEOOXOAUMO UCHOIb3YIOTCS KaK TPaJULMOHHbIE, TaK U
WHHOBAI[MOHHBIC THMBI, BUIBI U (QOpMBI KOHTPOJs. [IpH 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B PpYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJAa, 4 WHHOBAaLlMOHHBIE
CpelcTBa alalTUPOBAHBI Ui IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleasb npoBegeHHs aTTeCTAIMM — IPOBEPKAa OCBOECHUs OOPa30BaTELHOW IPOTrPaMMBI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouyHasi aTrecTalusl OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEpIIACT
W3Y4YEHHUE JAMCLMIUIMHBL, [OMOTaeT OLEHUTb KpPYIHbIE COBOKYIIHOCTH 3HAHMW M YMEHUH,
(bopMHpOBaHUE ONPEAECIICHHBIX KOMIIETEHIHH.

OLEeHOYHBIMU CpPEACTBAMHM TEKYILIErO OLEHUBAHMUSA SBJSIOTCS: JOKJIaA, TECThl IO
TEOPETUYECKUM BOIIpOCaM JUCLMIUIMHBL, 3alUTa MpakTUYeckux pador u T1.n. KoHTposb
YCBOEHMsI MaTepuana BeIeTCs pErysipHO B TEYEHHE BCEr0 CEMECTpa Ha MPaKTHYECKUX
(ceMuHapcKux, 1a00paTOPHBIX) 3aHATHUAX.

Ne CPEJACTBA OUEHUBAHMUSI,
n/m HCIIOJIb3YEMBIE I TEKYLIEr0 OLIEHUBAHUSA
1oKasaressi QOPMUPOBAHUST KOMIICTCHIIUN

OO0pazoBaTebHbBIE
PEe3yNbTaThl AUCIUILIMHBI

OuneHovHbIe CpeCTBa IS TeKyIIeH
arrecTanuu
OC-1 UnauBuyanbHOE 3a/1aHNE
OC-2 NHTepakTUBHOE IPyNIIOBOE 3aJaHUE
OC-3 KonrponbHas pabora
OC-4 Tect

OuneHo4HbIe CPeACTBA A1 NPOMEKYTOYHOI
aTTecTaluu
3a4eT (IK3aMeH)
OC-5 Dk3ameH B (hopMe yCTHOTO
co0ecenoBaHus

OP-1. 3naer MeTObI KPUTUYECKOTO
aHaJlM3a U CUHTe3a HHPOpMAIIIH
OP-2 YMeeT npuMeHsTh CUCTEMHBII
MOJIXOJ TSl PeLICHUS
IIOCTaBJICHHBIX 3aja4

OP-3 Bnazeer HaBbikamu pedieKcuu
IO [T0BOJTY COOCTBEHHOW U UyXOH
MBICIIUTEIILHON 1ESTENBHOCTU

OP-4. 3naer poib ¥ MECTO
MaTeMaTHK1 B 0OLIel KapTuHe
HaY4HOT'O 3HaHUS,;
OP-5. 3Haer crTpyKTypy, COCTaB M
JMJAKTUYECKNE €IUHULIBI COIECPIKaHUS
LIKOJILHOTO Kypca MaTeMaTHKH.
OP-6 ymeer ocCyIIeCTBISTE OTOOP
y4eOHOro  cofepKaHusi Uil €ro
peanMzalil B pasiMUHBIX (hopMax
OOy4eHHsI B  COOTBETCTBHUH  C
COBPEMEHHBIMU  TpPeOOBaHUSIMU K
00pa3zoBaHUIO.
OP-7 Bnaneer neicTBreM
MIPOEKTHUPOBAHUS PA3TMYHBIX (hopM
y4eOHBIX 3aHSTUH,
OP-8 BnazieeT HaBBIKOM NMPUMEHEHUS
pasIMUHBIX METOJOB, IIPHUEMOB U
TEXHOJIOTUM B 00y4EHUU MaTeMaTHKe.




Ornucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOTO O0OpYyIOBaHUS (IEMOHCTPAIIMOHHOTO
MaTepuaia), a TaK >Ke MPOIEAYpPhl W KPHUTCPUU OICHUBAHWS WHIMKATOPOB JOCTHIKCHUS
KOMIIETEHIIMI Ha pa3IMyHbIX dTarnax ux GOPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa30BaTEIbLHOM
IporpaMMbl  IIpejcTaBicHbl B @DOHJE OLEHOYHBIX CPEJACTB JUIS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIMU 10 JUCUUILIUHE.

Mamepuanwl, ucnoyb3yemole 011 MEKyuie20 KOHMPOJis yCResaAeMoCmu
odyuarowuxca no oucyuniune

Matepuaibl J1Jis OpraHU3alMK TeKYIIeH aTTECTAIIMK MIPEICTABICHBI B I1.5 IPOrPaMMBI.

Mamepuanwl, ucnoyb3yemole 0115 RPOMENCYMOUHO20 KOHMPOIS YCRE8ACMOCU
odyuarowuxca no oucyuniune

IIpumepHBbIii HepeYeHb BONPOCOB K IK3aMeHY
1. HOJI » HOK B 3agauax EI'D
2. I[lpumep npuMeHEHHs CBOMCTB AEIMMOCTH, IPU3HAKOB JEIUMOCTH IPU pEUIeHUM 3aaayu 18
EID.
3. Metozp! peleHus 3aja4 Ha 1€IMMOCTb.
4. MeTo/ibl pelieHus 3a/1a4 B LETbIX YUCTIaX.
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 TPOTPECCUH.
9. OnTumu3anus B 3a7ja4ax Ha JEIUMOCTh
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. 3agauu Ha paBHbIe U U dHepeHIIMPOBAHHBIC TUIATEXKH C JOMOJIHUTEIHHBIMU YCIOBHUSIMH.
15. OnTuMHU3aIMOHHBIC 33/1a4U PelllaeMble TpapruuecKuM METOI0M.
16. OnTUMH3AIMOHHBIE 33[]a41, PEIIAEMbIe C TTIOMOIIbIO MPOU3BOAHBIX
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 xoH11e n3yueHHs JUCUUIUIMHBI MTOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX IIyTEM CYMMHUPOBAHUS 3apab0TaHHBIX 0aJUIOB B TEUEHUE CEMECTpA.

KpnTepnu OlleCHMBAHUA 3HAHUI oﬁyqalomnxul mo JTMCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEHKU pabombl 00yUAIOWUXCS

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 Mmax
Makc. bamn Max max max




Kpumepuu oyenusanus pabomul 0b6yyarouezocs

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 0O0yJaromIMXcsi TMOCEIICHHsI JIEKIIUH, aKTHBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX YUEOHBIX 3a/laHuM IpernojaBaTelisd,
O3HAKOMJICHHsSI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 00yyarouIuXxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJIEA0BAaTEIbHO U JIOTUYHO
¢buKkcUpoBaTh OCHOBHBIEC MOJIOXKEHUS, BBIBOJIbI, 0000MIeHHs, (OPMYIUPOBKU. B KOHIIE sNeKiuu
MpEenoiaBaTesib OCTaBIseT BpeMs (5 MHHYT) I8 TOro, 4TOObI OOy4aromuecs HMeNTn
BO3MOKHOCTb 33/1aTh YTOUHSIFOLIME BOIIPOCHI IO U3y4aeMOMYy Marepuany. M3-3a He1ocTaTouHOro
KOJINYECTBA ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OObBEME,
MO3TOMY MpENoJaBarelib, MO CBOEMY YCMOTPEHHMIO, HEKOTOpbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSATENILHYIO Pa0OTy CTYJEHTOB, pEKOMEH/YS Ty WJIM MHYIO JuTeparypy. Kpome storo, mis
JYYIIET0 OCBOGHUS MaTepuasia M CHUCTEeMAaTH3allid 3HAHUKA 10 JUCHUIUIUHE, HEO0OXOAUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUM 10 KOHCHEKTaM W y4eOHbIM mnocoOusiM. B ciydae
HEOOXOIMMOCTH 00paIaThCS K MPETo1aBaTeNto 3a KOHCYJIbTAIEH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

[Ipy mOArOTOBKE K MPAKTHUYECKUM 3aHATHUAM CTYACHT JIOJDKEH M3YYUTh TEOPETUYECKHM
MaTepuai 1o TeMe 3aHiTUs (MCIOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C TOMOTHUTEIBHOM JIUTEPATYpO, IPU HEOOXOJMMOCTHU JAOMOIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHbIX MCTOYHHMKOB). B cilyyae 3arpynaHeHui,
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 MIPENoiaBaTeb 3HAKOMHUT CTY/IEHTOB C TEMOM, OrjlalaeTr
IUIaH IIPOBEACHUS 3aHATHS, BBIIACT 33JaHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTellio 3a KOHCYJIbTalluel Win pa3bsicHeHusiMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJ0BaHHUE CO CTYIEHTOM.

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

ILi1aHbI NPAKTHYECKHUX 3aHATHI

IIpakTnueckoe 3ansaTue Ne 1. 3agauu, pemaembie B HeJIbIX YHCTIAX

3agaHus I pelIeHUs

- Jna cwhemMok My3bIKajgbHOro kiuna rpynna «Eropymku» cobupana B MEIIKH
TonoyinHbIN MyX. Carra coOpasn GoJiee MOJIOBUHBI BCEX MELIKOB — B 5 pa3 OoJble, ueM Banepa, u
Ha 10 memkoB Oosbire, yeM AHaped. Bo3mylieHHBI TakoWl HeCmpaBeIIMBOCTHIO, Banepa
oTto0Opaln y KaXJI0ro u3 mpusreneid HeCKOJbKO MEIIKOB, TaK YTO y BCEX TPOMX MEIIKOB CTaJO
nopoBHY. CKOJIBKO BCETO MEMIKOB ITyxa codpanu «Eropymrkm»?

- Hailigute nBy3HauHOE 4YMCIO, PAaBHOE CyMME YHCENl €r0 JECATKOB M KBajapaTa €ro
€JIMHMUII.

- HaiinuTe n1By3HauHOE YKCII0, KOTOPOE PABHO YABOSHHOMY IIPOU3BEICHUIO €ro Hudp.



- MoxeT 11 4eThIpEX3HAYHOE YUCII0, Y KOTOPOTO BCe HU(PHI OMUHAKOBBIE, OBITH TOUHBIM
KBaJpaToM (T.e. KBaJpaToM HarypajabHOro umucia)? CylecTByeT JM YeThIpEX3HAYHOE YHUCIIO,
SIBJISIOIIEECS] TOYHBIM KBaJpaToOM, Y KOTOPOTo mociennue Tpu nupsl onuHakoBsle? 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 HaTypaiabHbIX yKcesl. Pa3HOCTh KBaApaToB KOTOPBIX paBHA 55.

IIpakTuyeckoe 3ausitue 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 YMCEN, Pa3HOCTh KOTOpBIX paBHa 66, a HOK
paseH 360.
12n+1

3. CymecTByIOT 1M TakHe HaTypalbHble 4YHMCIa N TPU KOTOPHIX JIpOOb——
30n+2

cokparuma?

4. Haiimure MmECTH3HAYHOE 4YHCIIO, Ha4YWHAmomeecs ¢ mudpel 2, KOTOpoe OT
MePEeCTaHOBKHU ATON UG PHI B KOHEII YUCIIa yBEIMYUBAETCS B 3 pasa.

5. UzBectHo, yto uucna 2077 u 100 mpu geneHuu Ha a AAIOT OJAMHAKOBBIM 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 umciio, KOTopoe Ha 19 Oosibliie CyMMBbI KBaJpaToOB €ro JeCATUYHbBIX
udp u Ha 44 Goblle yIBOSHHOTO MTPOU3BENCHHUS ero Hudp.

7. Haitnute nBy3HaA4HOE 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, IMpH JACJICeHUU Ha 5 naétr B ocrarke 3, ..., npu JejneHun Ha 2017 naér B
ocratke 20157

IIpakTnueckoe 3anstue Ne 3. [Ipumenenue Teopuu cpaBHeHHil B pemeHuu 3aaa4 EI'D
3anaHus Ui peleHus

1. Ha nocke 3anmcano 6oinee 40, Ho MeHee 48 1enbix uncen. Cpennee apudMeTnyecKoe
BCEX ITHX 4YHCEJ PaBHO — 3, cpeqHee apu(PMeTHUecKoe 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 YHCIIO MOJIOKUTEIbHBIX YnCcen?

2. B mxomax Nel m Ne2 ygammecs nucamu tecT. M3 Kakaol IIKOJBI TECT MUCAIH IO
KpaliHell Mepe 2 ydyaluuMxcs, a cyMMapHO TecT nucan 51 yvammuiics. Kaxknaslii ydamuiics,
MUCaBIIMKM TecT, HaOpayn HaTypajlbHOE KOJIM4ecTBO OamoB. OKa3alloch, YTO B KaKJIOM HIKOJIE
cpeaHuid 6ayut 3a TecT ObUT LEeNbIM YKuciaoM. [locie 3Toro oauH U3 y4yarmxcsi, MUCaBIIUX TECT,
nepemén u3 mKoybl Nel B mkomy Ne2, a cpeanue 6ayuibl 3a TeCT ObUIM MEpecYUTaHbl B 00enx
HIKOJIaX.

a) Mor nu cpennuii 6ann B mkone Nel Boipactu B 2 paza?

6) Cpennuii 6ayn B mkose Nel Beipoc Ha 10%, cpeanuii 6ann B mkosie No2 Takxke BIPOC Ha
10%. Mor nu nepBoHavyanbHbIN cpeHuit 6ami B mikose Ne2 paBHATHCS 17

B) Cpennuii 6ann B mkone Nel Beipoc Ha 10%, cpeanuii 6aymn B mkose Ne2 Takyke BBIPOC Ha
10%. Haitnute HanMeHbIlIee 3HAaYCHHE MIEPBOHAYATIBHOTO CpeiHero Oauta B mKoie Ne2.

3. Jlauel N pa3nMuyHBIX HATYPaJIbHBIX UHCEN, COCTABISIONIMX apHU(PMETHUYECKYIO
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 BO3MOHBIE N, €ClTM CyMMa BCEX JaHHBIX 4Kcel paBHa 141.



4. Haiinute BCe Takue mapbl B3aMMHO-TIPOCTBIX YKCEN d U D, 4TO ecia K JeCSITUYHOU
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 TPEX3HAYHOIO YHCIa U CyMMBI ero mudp 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, 3aMEHAIOTCS 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, HAaIIMCAHHBIX Ha JOCKE, OKAXKETCS YUCIIoM 19,

6) Moxet yiu mocie 100 x010B OHO U3 IBYX YMCEJI, HAITMCAHHBIX HA JIOCKE,
okazarbcs urciiom 200?

B) Cnenanmu 1007 xo10B, mpuuéM Ha JOCKE HUKOT/Ia HE OBLIO HAITUCAHO
OJIHOBPEMEHHO JIBYX paBHBIX unces. Kakoe HauMeHbllee 3HaUeHUE MOKET
MPUHUMATH PA3HOCTH OOJIBIIETO U MEHBIIIETO U3 MOTYYESHHBIX YUCeN?

3. B mapke n arTpakinoHoB. B BockpeceHbe mapk moceTusio poBHO N aereid. CTOUMOCTh
Kkaxaoro arrpakiuuona 10 pyoneit. Kaxapiit pedbenok notpatui i1u6o 30, mubo 160 pyGneii, npu
TOM HE BCE JCTH MOTPATUIIH JICHET TOPOBHY (OJUH aTTPAKIIMOH MOKHO ITOCETUTh MHOTO pPa3).

a) Morna i BeIpydYKa KakJ0r0 aTTpakIMoHa cocTaBUTh 60 pyoneit?

0) Kakoe HamMeHbIlee KOJMYECTBO JETEH MOTJIO OBITh, €CIIM M3BECTHO, YTO BCE
aTTPAKIMOHBI MTOJIYYHIH OJUHAKOBYIO BHIPYUKY?

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 PaBHO 5, a cpefHee apupMeTuiIeckoe 6 HanbOIbIINX paBHO 15

a) Moxer i1 HauMmeHb1Iee u3 3tux 11 uncen Ob1TH paBHO 37

0) Moxet i cpennee apudmerndeckoe Bcex 11 uncen paBHATbCs 97

B) Ilycte B — miectoe mo Benmn4uHE 4UCIO, a S — cpeaHee apudmeTHdeckoe Bcex 11
yrcen. Haiitu naubosnbiee 3Hadenne 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 Npous3BeAeHHE YKces B Habope?

719687 _ 36870

- JlokaxuTe, 4TO YMCIIO 10 — [ejoe.

- Haiitu BCe 1iesnble peleHnst ypaBHEHUMN:
a) y? — 2xy — 2x = 6; )1 1 1 _1
6)2x§—11xy+12y22=l7; . vy
B) 2X"+ 2y = 3xy +y" - 3x =2 ) 11 +21+31+ .. +nl=y

r) 2xy — 3y? — 4y + 2x = 2; ) X3~ 2y% — 428 = 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 YacTed Tak, YTO YMClia Ha JIOOBIX JBYX OTpe3Kax KycKa
OKa3aJIuCh B3aMMHO NpocThiMU. Kakoe HamOosbliiee KOJUYECTBO KYCKOB MOTIJIO TPU 3TOM
HOJIyYUTHCA?



Ne 2. Habop u3 2015 umcen o0iiamaeT CBOWCTBOM: €CIIM KaXKJ0€ YUCIIO 3aMCHHUTHh Ha
CyMMY OCTaJbHBIX, TO MOJYYUTCS TOT k€ HaOop uucesn. YeMy paBHO MpPOU3BEIACHUE YMCEN B
Habope?

Ne 3. Jlokakute, 4TO 7151 TIOOOT0 HATYPAIBHOTO N

a) n® — n genauTes Ha 6; ) n’ —n genures Ha 7;
6) N° — n nenutcs Ha 5; e) 32"+ 2%"~° nemurcsa Ha 11;
B) 32™1 + 2"2 nenmrcs Ha 7; %) 32" — 2" nenures Ha 7.

r) 221 3™3 4 | 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 LIeNIbIe U X2 + Y2 enuTcs Ha 3, TO U X JeNATcs Ha 3, U y
Jenares Ha 3.

IIpakTuyeckoe 3ausitue Ne 7. 3a1aun HA KPeIUThI C PABHBIMH IIATEKAMM

3agaHus A peIICHUS
Ne 1. B utone 2020 roja ruiaHupyeTcs B3STh KPEIUT B 0aHKE HA HEKOTOPYIO CYMMY.
VYcnoBus ero Bo3BpaTa TaKOBbI:
— KaX/Iblil sHBapb JIOJT YBEIMUYUBaeTcs 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
HoTalleH 3a 4 rojia, a eciiu €KeroJHo BblI1auuBaTh 1o 106 964 py6iis, To Kpeaut
OyzeT MOJIHOCTBIO MOoTallleH 3a 2 roaa. Haiaure I.
2. Ilycth mmaHupyercs B3STh KpeAUT B OaHKE HA HEKOTOPBIM mepuon (Mecsi], To1) B pa3Mepe
CYMMBI S.

VYcnoBus ero Bo3Bpara cieayroLue:

- B HayaJle KaXXJO0ro Nepuoja IOJII YBEIMYMBAETCA Ha ( % IO 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 mianupyert B34Th KpeauT B 6aHke B pazmepe 150000 pyO. Ha 4 rona.

bank npepiaraer qBe cXeMbl MOTralleHUs] KpenTa.

B nauane kaxaoro roga noar oyzaer yBenuuuBaThes Ha 10 % 1o cpaBHEHHMIO ¢ KOHIIOM
npenplayiero rojaa. Jlanee g0 koHua roga HE0OXOAMMO BBIIJIAYUBATh OJHUM IUIATEKOM YacTh
nonara. B pesynbTare KpeauT OyaeT norameH YeThIpbMsl PaBHBIMHU IUIATEKAMHU.

IIpakTnyeckoe 3ansaTue Ne§. 3agaun Ha kpeauThl ¢ UG PepeHIMPOBAHHBIMH IVIATEKAMH

3amaHus I peLICHUs

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

VYcnoBus ero Bo3Bpara ciaeayroLue:

- B HayaJle KaXJ0ro Nnepuoja JIOoJr yBeIHuuBaeTcs Ha ( % IO CpPaBHEHHIO C KOHIIOM
IIPEIBIAYILErO IEPUOA.

- 10 KOHIIa KayKJ0ro Meproja HeoOX0IMMO BBIIIJIATUTD YacTh JOJITa.

- TIOCTIe TUTaTeXa JIOJIT KaKAbIN Mepuoj JOJDKEH 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 KaXI0To MecsIa IOJIT YBEIUNIHBACTCS Ha 1IETI0e
4yuCcIio mpoueHToB (I %) Mo CpaBHEHHUIO ¢ KOHIIOM mpeabiayiiero Mecsna. Co 2-e mo 14-e yncino
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 oCcTaBUIYIOCS CyMMY J0Jra. 3aTeM B OaHK IepeBOIUTCS MIIaTexX.
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: 1 YMCIIa KaXJ0ro Mecsua J0Jir yBelIUyuBaeTcs Ha 5 % IO CpaBHEHHIO C
KOHIIOM npenpiaymero mecsmna. Co 2-e no 14-e uncino HEOOXOAMMO BBIJIATUTH YacTh JOJTa.
I'paduk moramieHus Nokas3aH B Ta0JIULE:

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 nauane kaxpaoro rojga noar Oyzaer yBenuuuBaThes Ha 10 % 10 CpaBHEHHUIO C KOHIIOM
npeapIayIIero roga. Jlasee 1o KoHIA roja HE0OXOAUMO BHIIJIAYUBATh OJHUM IUIATEKOM YacTh
nonara. B pesynbTare KpeauT OyaeT norameH YeThIpbMsl PaBHBIMHU IUIATEKAMMU.

Cxema sviniamel kpeouma npu ough@epenyuposantbix niamerHCcax:

B Haganme xaxporo roga ponr ysenumuuBaercs Ha 10 % 10 CpaBHEHHIO C KOHIIOM
npenplaymero roga. Jlajsee 10 koHa roja HeoOXOAMMO BbIIIAYMBATh OJHUM ILIATEKOM YacTh
noara. B pesynpraTte miaTexa JOJT KaKIbld IOJl YMEHBIIAETCSA HA OJJHY U Ty KE CyMMY.

Kakas cxema nns I'eoprust Oyner camoil ontumanbHOM? UYeMy paBHa cyMmMMmapHas
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:

— Ka)K[Iplil SHBAph JOJT yBEIUYUBAeTCs Ha 25% 10 CpaBHEHUIO C KOHIIOM

IIPEIBIAYILEro roa;

— ¢ (heBpasIs [0 MIOHB KAXJI0T0 T0/1a HEOOXOIMMO BBIIUIATUTH OJIHUM IUIATEXKOM

4acTh J10JITa;

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

CO CJIeyIoIIel TaOIuIIeH.

Mecso u ron Urons 2016 Urons 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 ruIaHupyeTcs B3ATh KpeauT B OaHke Ha 21 mecs. Y CIoBus ero

BO3BpaTa TaKOBBI:

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

— €0 2-10 110 14-€ 4ncao KaXkaoro Mecara HeoOX0IMMO BBIILIATUTH YaCTh I0JITa;

— 15-ro uncina kaxaoro 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 €Tro MmorameHus: coctaBuT 1604 Teicstan pyosein?

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 10 14-e Yucio Kaxa0ro Mecsia HeoOX0AUMO BBIILJIATUTh YacTh JI0JITa;

- 15-r0 uncna Kaxaoro mMecsua ¢ neporo 1no 30-i Joar JOJKEH OBITh HA OJHY U TY XK€ CyMMY
MEHBIIIE JoJra Ha 15-e Yucino npeaplIyero Mecsia;

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

- K 15 yucny 31-ro Mecsia KpeAUT JOMKEH ObITh MOTAIICH.

OO6mue BoIIaThl 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 TpPYyObl HENb3s pa3pe3arb). CKOJBKUMM CIIOCOOAMU MOXKHO 3TO ClenaTh?
[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. Illkoma ydacTByeT B KOHKYpce IOOpPOBOJBYECCKHX JBIKEHHH. OHa MOXET
COCTAaBUTh TIPYIIIBl IS O3€JICHEHMs] TOpoja, WIM TPYHIbl JUIsl YKPAIIEHUS MEMOpPHAIbHBIX
KOMIUIEKCOB BeTepaHaM BOMHBI. 110 yci0BUIO KOHKYpCa B KaX/1yt0 TPYIIILY IO 03€JI€HEHUIO HAJ0
BKJIIOUUTH 16 HIKOJBHUKOB M IPUKPENUTh K HUM 9 CTyAEHTOB U OJHOrO yuuTens. B rpynmy no
YKpaIIeHUI0 MEMOPHUAIbHBIX KOMIIEKCOB HA/I0 BKJIKOYATh 6 IIKOJIBHUKOB, 7 CTYIEHTOB U JIBYX
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 rmoyyaeT 50 6aysoBs, a 3a KaXIyto Ipymniy, paboTaoLy0 B MEMOPUAIBHOM
komiuiekce — 70 6amnoB. Kakum 0O6pazom mikosia MokeT HaOpaTh MaKCHMaJIbHOE YUCIIO 0aioB?
Jokaxure, uro Baiue pemenue Hawtydiee.

Ne.3. [lIxona BeMrpana rpaiT u otnpasuia 90 neTeil Ha JeTHIOK HEeEIbHYI0 SKCKYPCHUIO
B Cankr-IlerepOypr u 60 B Mocksy. [1oka et ObLIM e11e Ha SKCKYPCHH, IIKOJIA BBIUTpalia
HOBBII T'PaHT Ha OTHPABKY JeTel B JIeTHUH jJarepb. 60 geTeil MOKHO OTIIPaBUThH B JIarepb B
Snty, 40 B Coun, a 50 — B JIazapeBckoe. MuHUMabHasi CTOMUMOCTb OuiieTa B Sty U3 MOCKBBI
coctaBisieT 3 Teicsiun, a u3 Cankt-IlerepOypra — 4,5 Toic. buner B JIazapeBckoe u3 MoCKBBbI
ctout 2,5 teicsiun, a u3 CI16— 3,5 Teic. MuHMMansHast CTOMMOCTH npoe3aa A0 Coun u3 MOCKBBI
paBHa 4 TeicsuaM, a u3 Cankr-IlerepOypra — 6,5 Teicsiyam. YTOOBI OCBOMTH TPAHT, PEILIEHO
ObUIO BE3TH JIeTel cpa3y ¢ IKCKYpPCHH 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 MOAMUIIET JOKyMEHThI. Halinnre caMblil AemIeBblid I1aH
NIEPEBO3KU JI€TEN U TOKAXKUTE NHCIIEKTOPY, YTO OH HAUITYUIIHH.

Ne 4. ®upma BeIIyCKaeT JBa BHJAA NPOAYKTa B JeHb. IIpOM3BOACTBEHHBIN mpolecce
coctaBiisieT 430 MUHYT B J1eHb (5 JECATUMHUHYTHBIX MEPEPHIBOB IIPU BOCBMHU YaCOBOM pabouem
nHe). [l n3roToBIEHUS eIMHUIBI TPOIyKTa MEPBOT0 BUAA TpeOyeTCsl 0JJHa MUHYTA, a €IMHHIIbI
BTOpOro — JBe MUHYTHL. [Ipoaykiuu nepsoro Buna tpedyercs He 6oinee 300 equHUIl B I€Hb, a



BTOporo — He Oosiee 230 enuHui B jAeHb. Peannsanusi eqUMHULBI TMPOAYKIMHM TEPBOTO BUAA
MPUHOCHT 2 JoJUlapa YUCTOW MpUOBUTH, a BTOporo — 3 nposuiapa. KakoB onmTHMasibHBIN
MIPOU3BOJICTBA, MAKCHMHU3UPYIOIIHMI MPUOBLIH, YEMY paBHA MaKCHUMAaJbHAsI IPUOBLTH?

Ne 5. dupma BblllyckaeT JBa Buja u3faeiauid. [ M3roTOBIEHUS OJHOIO H3IETUsA
NepBOTo BUjaa TpedyeTcs 2 KI MeTajljla, a BTOporo Buaa — 4 Kr Metayuia. Vznenue 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 wmeramwia. KakoB onTUManbHBIA IUIaH
MPOU3BOJICTBA, MAKCUMH3UPYIOIIMI J0XOJ OT MPOAaKH JaHHBIX U3JENIUNA, YeMy paBHa

MaKCcUMaJIbHasi TPUOBLIB 10X01?

Otgert: 40 u3nenuit mepBOro BUAA U 5 U3€NUNA BTOPOro Buaa npuHecyT a0xoa B 1 Mui.300 ThiC.

pyOeit.

IIpakTuyeckoe 3ansitue Ne 11. 3axa4u co cnenuAJIbHOM CXeMOM NMOralieHUs1 KpeauTa
1. B urone 2016 roxa ruranupyercs B3ATh KpenIuT B OaHKE HA TP roja
B pazMepe S MITH pyOJel, rae S — 1eJsioe 9uciio. Y CIOBHsI €r0 BO3BpaTa TaKOBHI:

— KaXX/IbIi IHBaphb JJOJIT YBEIMUYUBAETCA HA 25% 10 CPaBHEHUIO C KOHIIOM

MPEebIAYIEro roja;
— ¢ (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.

Mecsan u ron Hrons 2016 Hrons 2017 Hrons 2018 Hrons 2019
Honr S 0,7S 0,4S 0
(B MITH pyOneit)

Haiinure Hanbonpiee 3Ha4eHne S, MPU KOTOPOM KakJ1asi U3 BBITUIAT OyIeT MEHbIIe 3 MITH

pyOeii.

2. 15-ro stHBaps OaHK BBLIAT KpeauT Ha 6 MecsIeB B pasmepe | MuIH. pyOsieid. yCIOBHS €ro
BO3BpaTa TakoBbI: | yuClla KaXJ0ro MecsAua JOJIr yBeIUYMBaeTcs Ha 5 % MO CpaBHEHHIO C
KOHIIOM mpenpiaymero mecsma. Co 2-e no 14-e unciao HEOOXOAUMO BBIIATUTH YacTh JOJTa.
I'paduk noramenus nNokas3aH B TabnuLe:

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 Hanbomnb1iee r, mpu KOTOPOM CyMMa BBIIIAT HE MpeB3oMaeT 1,2 MitH pyo.
15-ro sHBaps TIaHHpyeTCs B3SATh KpeIuT B OaHke Ha 6 MmecsieB B pasmepe | MiH. pyOseid.
YCIIOBHUSI €r0 BO3BpaTa TAKOBBI: | UMcia KakJ0ro Mecsla JIOJIT YBEIMUMBAETCS Ha LEJI0€ YUCIIO
npoueHToB (r %) Mo CpaBHEHHIO C KOHIIOM mpenbiaymero mecsna. Co 2-e mo 14-e uwmcio
HEOOXOMMO BBITUIATUTH YacTh JOJTa. 15-TO 4YMcia JOJT 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 Hanbospiee r, Mpy KOTOPOM CyMMa BBITUIAT 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 yepe3 200 8 cuem NOIHO20 NO2AUeHUsl 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 pelIeHUs
1. ITpu Kakux 3HAYEHUAX MapaMeTpa 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

MMeeT eIMHCTBEHHOE pEeIlIeHre
3. JIns1 Bcex IeMCTBUTENIbHBIX 3HAYEHUI MMapaMeTpa a HalJIUTe YUCIIO Pa3IuYHbIX KOPHEH
ypaBHeHus: (a—x2)(a+x—-2)=0
4. HaiimuTe Bce 3HaUEHUS apaMeTpa a, MpU KaxJA0M U3 KOTOPBIX CHCTeMa

la(x* +1) = y+2—| x|

UMEET eIMHCTBEHHOE peIlieHuE.
2 2
| x“+y~ =4

MMEET POBHO TPU Pa3IUYHbIX KOPHS.
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—al<2

2. Ilpu kakux 3HAUYEHUSAX MapaMeTpa & CUCTeMa ypaBHEHUN
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,
2 2
y =X |
HMECT POBHO YCTHIPC PA3JIMYHBIX PCUHICHUS.
4. Haﬁ]lHTe BCC MMOJIOKUTCIIbHBIC 3HAUYCHUA ITapaMETpa a, IIPpU KaKAO0M U3 KOTOPBIX CUCTEMA:
(Ix|-5)+(y-4)°*=9
) ) ) HUMECT CIMHCTBCHHOC PCHICHHUC.
x-2)°+y“=a

IIpakTuyeckoe 3ansatue Ne 14. KonrpoJsibnas padora

IIpakTuyeckoe 3ansitue Ne 15. [lpumenenune kpurepues nposepku. Koppexkuus.

. 1 2
Ne 1. JIr0o003HATENbHBIN IIKOJBHUK CIIOXKHI 54—5 = 1. «A 4TO 3TO MBI BCE ApoOuU

MPUBOJUM K 00IIeMy 3HaMeHaTeNN0? A He IPUBECTHU JIM UX K 00IEMY YHUCIUTENI0?» — oIyMall
2

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

3

7-5 7-5 7-5
+ =

B YHCIHUTCIC B BUAC PA3HOCTU 7 — b 6 3 2

. 910 BBIPAXKCHUC IIKOJIbBHUK



7 5 7 5 7 5
nepenucan Tak: ey + 373 3 32 3areM OH MepeHec Bce IpOOH C YUCITUTENIEM 5 B JIEBYIO

3

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

1 11 1 11 . .
3a CKOOKM: 5(=—=—= )=T(=-—=-= ). CokpaTHB paBHbIE CKOOKH B MpaBOH M JICBOH YacCTH,
2 6 3 2 6 3
HIKOJILHUK ToNy4m, uto 7 = 5. «Tak, moxkanyid, MOXKHO JIOKa3aTh, YTO JIFOOBIC YHCIA MEXKIY
co00i1 paBHBI», — MOJYMal IIKOJBHUK — «A OT Hac 3TO CKpbiBasu!». IMEIOTCS i OMIMOKHU B

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

Ne 2. BoBouka peman cieayroniyto 3agauy: «He Boluuciss 3HaueHUsl KOPHEH, BBISICHUTE,

CITPaBEIMBO JI1 HEPABEHCTBO \/2016 ++/2018 —2+/2017 < O». On MIPEIONKIIT TAKOE PEIICHUE
«+/2016 ++/2018 — /2017 — /2017 <0

J2016 —+/2017 <+/2017 — /2018
Bo3senem 00e yactu HepaBeHCTBa B kBaapaT. [lomyduum

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

2017 B mpaBoii u ieBOM yacTu cokpaiaercs. 2016 nepeneceM BrpaBo U BeiuTeM U3 2018

-2 2016 V2017 <-2+/2017 -2018 + 2

Cokparum Ha 2.

_ J2016 /2017 <— /2017 - 2018 +1
HepeHeceM KOPHHU B J'ICBy'IO 4HacCThb
/2017 - 2018 — /2016 /2017 <1

V2017 (~/2018 —+/2016 ) < 1

T.x. yncimo +2017 nHa MHOro Ooinblile, 4yeM 1, a V2018 —/2016 = /2018 — 2016 > O,
CJIEIOBATENILHO, TAHHOE HEPABCHCTBO HE CIIPABEIJINBOY.
Bepno nu nannoe pemenue? Ecnu HeT, To ykakute Bce AonyiieHHbie BoBoukoil ommbku u
JIlaliTe IPaBUIIbHOE pELICHNE.

Ne 3. Aug Hamia B cOopHuke 3ajauy: «JlokaxuTe, 4To BCE MEIUAaHBI TETpadjapa

NePECeKaroTCsl B OJJHOW TOuke. B KakoM OTHOILIEHUM OHU JAENATCS TOUKOM mepecedeHus?» AHs
BBISICHWJIA, YTO MEAMaHa TeTpaj/pa — 3TO OTPE30K, COSAMHSIONUIMM €ro BEpIIMHY C TOYKOH
nepeceyeHust MeMaH MPOTUBOMOI0KHOM rpaHu, U JIETKo peunia 3a1ady. Bor AHMHO penieHue:
«PaccmoTrpum mnst ynoocrBa npaBuiibHbIN TeTpasap ABCD ¢ pedpom mnuab! 1. Ero menuans
AA1, BB1, CCi, DDi, oueBHIOHO, SBISIOTCA Takke M BbIcoTaMU. HO BBICOTHI JHOOOTO
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 1peyronbhuke 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. [Ipeoxkure cBOE pelieHne 3a1a4u.

Ne 4, [IpencraBnenuem uyncina 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 uucia (ot 0 mo g — 1). Hanpumep, B npuBBIYHON HaM JlecATUYHOE cucTeMe 343 MOXKeT



ObITH mpezcTaBieHo 343 = 3-10% + 4-10%+ 3. Tose YKCIIO MOKET GBITH 3AMHCAHO B MATEPUIHOU
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 1IeCTHAALATEPUUYHON CHUCTEME MOSBISIOTCS IIECTh HOBBIX
mudp or 10 mo 15, KoTOpbIE TPAJUIMOHHO MPHUHATO 0003HAYaTh JHOO OYKBAMHU JIATUHCKOTO
andasuTa, 1160 TeMH ke HUPpPaMu, YTO U B JECATHUUYHON CHUCTEME CUMUCICHHS, HO B3STHIMHU B
kpyrisie ckooku: a =(10), b = (11), ¢ = (12), d = (13), e = (14), f = (15).

Huxkonait Bemmosns 3amagy «IlepeBectr umcino 1b0ai2 B mectnaamarepuunyio». 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 + an-1-16"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 Mpeanocie HIon mudpy yucia. Jenenue
HY>KHO OCYIIECTBIISATh B 12-0i1 cucteme, TO ecTh AenuTh HE HA 16, a Ha 1412 = 1610. Beimonnum
JIeJICHUE CTOJIOMKOM, TIOJIB3YACh 12- CHCTEMOA.

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? Ecim ecth, TO HCIpaBbTe HX, 3aMEHHUB Ha IIPAaBUIIbHBIC
pe3yNbTaThl.

Ne 5. B o3epo 3acensror okyHeil u kapaceil. CpenHsisi Macca OKyHsl cocTaBisieT 1 Kr,
kapacs — 0,6 kr. MimeeTcs aBa BUAA MUIIM, €KEIHEBHBINA 3amac KOTOPOM MOIEpKUBAETCS AJIs
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
MaKCHMHU3HpPOBaTh CyMMapHyl0 Ouomaccy pbi6? Yemy paBHa MakcUMalbHasi CyMMapHas
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 Bunaa: 60x + 50y < 3300. Cokpatum KaxkJoe HepaBeHCTBO Ha 10 u
pELINM UX B CUCTEME:
2x +y <90
6x + 5y <330
W3 BTOporo HepaBeHCTBAa BBIYMTAEM I[IE€PBOE, YMHOXXEHHOe Ha 3, moiayuum 2y < 60,
cienoBarenbHo, Yy < 30. 3HaUUT MakCUMaJIbHO MOKHO 3acennTb 30 kapaceil. Torma ucxons us
MEPBOr0 HEPABEHCTBA MAaKCHMaJIbHOE KOJIMYECTBO OKYHEH 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: caemyet 3acenuTh B BojmoeM 30 okyHneit u 30 kapaceid, MakcuMalibHast OmomMacca 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 UYHUCeN paBHO — 4, cpeaHee apu(pMETUUYECKOEe IMOJIOKUTENBHBIX U3
HUX paBHO 3, a cpeiHee apu(pMETHIECKOe OTPULIATENBHBIX U3 HUX paBHO — 6. a) CKOJIBKO yHCen



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

YueHuk npemniokusl Takoe pemieHue «Tak Kak cpelHee BCeX 4YHCell 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 TMONOKHTENBHBIX 4YHcedl W N —
orpurarenbHbix. Toraa Beero uncen K + N. Tak kak cpeqHee — 3TO CyMMa BCEX YHCE, JACICHHAsS
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 OTpHUIIATEIbHBIX
qrces MOKeT ObITh 00 7, mubo 14. Ecnu orpunarensHbix 14, To monoxutenbHbix Oyaer 0, a 0
HE JIeIUTCS Ha 2, ModToMy 14 ducen ObITh HE MOXKET. 3HAYUT, OTPHIATCIBHBIX YHCENl 7.
[TomokUTENHHBIX MEHBINE (M MX KOJHMYECTBO JCIUTCS Ha 2), 3HAYHUT, UX b0 6, oo 4, mbo 2.
Ho7+2=9,7+4 =11, a uncen 6onpiie 11, 3HaYUT, OIOKUTEIBHBIX YHCEN 6, a BCErO YHCE
13.

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

[IpounTaiite BHUMATEIbHO pelieHne. ECTh 1 B JaHHOM peLIeHUH OIIMOKHU? YKaXkUTe ux

BCC U JalTe MPaBUIHLHOE PEIICHUE.
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