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1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMITETCHIIMM OCHOBHOW Tpo¢)ecCHOHATBHON 00pa3oBaTebHON MpOrpaMMbl OakajiaBpuara

(manee - OIIOII):

IMK-1: CnocobOeH ocBanBaTh M UCIOJIB30BATh TCOPETUUCCKHUE 3HAHUS U MPAKTUICCKUE YMEHUS U HABBIKU
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4
®opMupyeMble KOMIETEHUNH, WHIUKATOPHI HOCTHKEHUSI KOMIIETEHIIMA, 3HAHUSA,

YmMeHus, HAaBbIKH

Tabmmma 1 — MHauKaTophl TOCTHKEHUS KOMIIETCHIINH, GOopMUpyEeMbIe TUCITUTIIIMHOM

Ko n HazBaHWE KOMIIETEHIINT

WHAMKaTOPBI JOCTIKEHHUS
xomrerennuu o OITOIT

3uraHus, yMeHus, HaBbIkHU (3YB),
(hopmupyemble TUCITUTUTMHON

[IK-1: CnocoGen ocBanBaTh 1
UCIIONIb30BaTh TEOPETUUCCKHE
3HAHUS U PAKTHYECKHE
YMEHHS ¥ HABBIKH B
npeIMETHON 00IacTH IO
npodumo "Maremaruka" mpu
penieHnn npoQecCuoOHaTbHBIX
3aja4

[1K-1.1 3naer CTPYKTYpY,
COCTaB W JOUJAKTUYECKHUE
eIMHAIBI TPEIMETHON 00TIacTH
"Maremaruka"
(mpemopaBaeMoro npeaMeTa)

[IK-1.2 YMeeT  OCyIIECTBISTH
oTOOp Yy4eOHOTO coaep)KaHus
MPeIMETHOU obactu
"MartemaTuka" I €ro
peanuzanmMd B Pa3IMYHBIX
thopmax o0OydeHus B

COOTBETCTBHU C TpeOOBaHUSIMH
®roc oo

[IK-1.3 JleMoHCTpHpYET YMEHIHE
pa3pabarhiBaTh MO MPEIMETHOMN

o0nacTtu "Maremaruka"
pasznuaHbie  POPMBI  YIEOHBIX
3aHATHI, TPUMEHATh METOJIBI,
MPUEMBI u TEXHOJIOTHH
oOydeHHs, B TOM  YHCIE
nH(pOpMaMOHHbIE

3HaTh:

- COJCpXaHWE U METOJbI PEUICHHUS
3amaq OCHOBHBIX paznenoB
3JIEMEHTapHOU MaTeMaTHUKH!

- CIOCOOBI JIOCTHKCHHUSI
o0Opa3oBaTelbHBIX  PE3yJbTATOB H
CrocOOBI ~ METOABl  JTMATHOCTHKH
pe3yJIbTaTOB 00yUeHUs

YMeTs:

- OOBEKTHBHO OIICHUBaTh 3HAHUA
oOygarontxcs Ha OCHOBE
TCCTUPOBAHUA HW JPYrux MCETOHOB
KOHTPOJISI B COOTBETCTBHH  C

peanbHbIMU y49eOHBIMU
BO3MOKHOCTSIMU JeTel

- pemiaTh HCCIICA0BATEIILCKUE
MaTeMaTHYeCcKrue 3aJadd Ha OCHOBE
KOHCTPYUPOBAHUS HOBBIX 3R 0%
PEKOHCTPYKIIMU YK€  H3BECTHBIX
CIoco00B U MPHUEMOB;

Bnaners:

- METOJIaMH JHAarHOCTHK PE3yJIbTaTOB
oOydeHwus, B TOM qHCIe
ayTEeHTUYHBIMU

- mnpuemamu (B TOM 4YHCIE W

3BPUCTUYECKUMH) peIIeHHsd 3a7ad B
o0mactu OCHOBHBIX pazzenos
3JIEMEHTAapPHON MaTEMaTUKU

2 O0BbEM M TPYAOEMKOCTH JUCHUIIMHBI 110 BUIaM y4eOHbIX 3aHATHIL. DOpMBbI

NMPOMEKYTOYHOM aTTeCTALNH.

Tabmumna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM YIeOHBIX 3aHATHN

06 N O0béM vacoB 1o popmam
asi TPYJJ0OEeMKOCTh U BUBI Y4eOHOU pabOTHI IO AUCIUILINHE, Y ——
MIPOBOJIMMBIE B Pa3HbIX (PopMax 000 0300 300
1 O6miast TpyT0€MKOCTh JUCIUTUIHHEI 144
2 KonrakTHast pabota oOydaromuxcs ¢ npernojaasateneM (10 BUIAM 12
y4eOHBIX 3aHITHI) (BCETro)
AynuropHas padoTa (BCero): 12
B TOM YHCJIE:
JIEKITUH 4
MPAKTUYECKUE 3aHATHS, CEMUHAPHI 8
MTPAKTHKYMBI
J1a00paTopHbIe PA0OTHI
Breaymutopnas pabota (Bcero):
B TOM 4HCIE, WHAMBHIyallbHas paboTa oOydaromuxcs ¢
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MpernogaBaTcjicMm

MMOATOTOBKA KYpCOBOW PabOTHI

pabora

(poekTa) /KOHTaKTHAas

TpyMNIOBas, UHAUBHIYyalbHAas KOHCYJIbTALUS U WHBIC BUIBI
yueOHOM NesTeNHbHOCTH, NPeAyCMaTPUBAIOIIKE TPYIIIOBYIO
00yJaronuxcs

WIM  WHIABHIYaJIbHYIO
IIPE0JaBATENIEM)

paboty

C

TBOpUeCKas padora (dcce)

3 CamocrosrenpHas pabota o0ydaronuxcs (BCero) 123
4 TlpomesxyTodHas aTTecTaIys 00yJIaromerocs - 9K3aMeH 9
3. YueOHO-TeMAaTHUYECKHUI IJIAH U COJepP:KaHue JAUCHUNIHHBI.
3.1 Y4eOHO-TeMaTHYeCKHIi IJIaH
Tabnuna 3 - YueOHO-TeMaTHUeCKUH IJIaH O4YHOM / 3209HON (OpPMBI 00yUeHUs
O6m | TpymoeMKoCTh 3aHATHH (4ac.) ®opma
ast [01010) 300 TEKYILEro
E TPYA | AynuTopH. Aynurop KOHTPOJIA 1
= (Paznensl U TEMBl AUCLUILIMHBL 0EMK | 3apsaTHs H. IIPOMEXKYTO
% 110 3aHATHAM oCTb cpe Lsamama | cpe 4HOI
5 (6cee | nekw. | mpa Jex | mpa aTTecTaluu
i 0 KT. w | kT yCIeBaeMoc
2 yac.) TH
Kypc 5 - 3®0
1. Ypasnenus, nepasencmea u ux | -/30 2 2 26
cucmemul
Tpuronomerpuyeckue ypaBHenus u | -/14 2 2 12 1%02910%0:3791 %
MeTonel  ux  pemeHus. Otbop aJlbHBIC
KOpHEH TPUTOHOMETPUUECKUX 3a/1aHus
YpaBHEHUM.
[TokazarenbHbIE u|-/16 14
norapudmuyueckue ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.
2. 'eomempuueckue 3a0auu -/30 2 28
CrepeomeTpuuecKre 3aJa9n -/14 2 12 NunuBuny
MIOBBIIIEHHOI'O YPOBHS CIIOXKHOCTH B ATbHBIE
cucteme 3aganuit EI'D mo maremaTnke 3aaHus
[InanumeTpuyueckue 3a1a4u -/16 16
HOBBIIICHHOTO YPOBHSI CIIO)KHOCTH B
cucteme 3aganuit EI'D mo maremaTnke
3. 3aoauu c ykoHoMuYecKUM -/30 2 2 26
cooeprcanuem
Buarsl 3aga4u ¢ 5KOHOMHUYECKIM -/14 2 2 12 1%02910%0:3791 0%
COJIepKaHUEM TTOBBIIIIEHHOTO aIbHBIC
YPOBHSI CJI0)KHOCTU U MPUEMBI X 3a/1aHus
penieHus. 3aa4u o0 BKJIaaax 1
KpeJauTax.
Buaer 3aga4 ¢ 5KOHOMHYECKAM -/16 14
COJIEpKAaHUEM MOBBIILIEHHOTO
YPOBHSI CIIOKHOCTH M TIPUEMBI X
penieHus. 3a1a4yi Ha COCTaBIICHHE
YpaBHEHHUH B IETBIX YUCIIAX
4. 3adauu ¢ napamempamu -/28 2 26
Ocoben”oct © TUnBl  3amad ¢ | -/14 2 12 1039107023791 0%
napamMeTpamMu




8 | Merosusl penieHus 3amay c|-/14 14 aJIbHBIE
napamMeTpamMunu 3aJlaHus
5. Hecmanoapmnmubote -117 17
apugmemuueckue 3aoauu
Teopernueckne OCHOBBI perieHus | -/17 17 1403 91070:)910%
9 | HecTaHIAPTHBIX apUPMETUYECKUX aJIbHbIE
3agad B cucreMe 3aganui EI'D 1o 3a7aHusd
MaTeMaTHKE
IIpomexxyTouHas arrecranus -/9 9 DK3aMeH
NTOI'O no kypcy 144 4 8 132

4 TlopsiioK OLEHUMBAHHUS YCHEeBAeMOCTH W C(POPMHPOBAHHOCTH KOMIIETEHIMIi
0o0y4yaronierocsi B TeKyueil U npomMe;KyTO4HOM aTTecTallUuu.
I[HSI MHOJIOKUTEIHLHOU OLICHKHU I10 pE3yjibTaTaM OCBOCHUA OUCHUIIJIMHBI O6y‘-IaIOH_[eMYC$I
HEOOXOUMO BBITIOJHUTH BCE YCTAHOBJICHHBIE BB Y4eOHOU paboThl. OleHKa pe3yIbTaToB
paboTel 0Oy4JaromIerocs B bayuiax (1o BuaM) MpuBecHa B Tadymie 4.

Tabmuua 4 - BamibHO-pedTHHTOBAas OIEHKA PE3yJIbTaTOB Y4eOHOH pabOThl OO0yYArOIIUXCS IO

Bugam (bPC)
YueOHast Cymma | Buasbl u | OneHka B aTTecTaluu Baniabl
pabora (Buabl) | 6aJLUI0B | pe3yJbTAaThI max
yueOHOMH
padoThI
Texymas 60 JlekninoHHbBIE 2,5 0asna nocemenune 1 5
yaeOHast pabota 3aHATHUS JICKIIMOHHOTO 3aHATHUS
B ceMecTpe (KOHCIIEKT)
(ITocemenne (2 3ansTH)
3aHATUHN TIO [Ipaktuueckue (4 | 2 6ajia - nocemiexue 1 20
paCIUCaHHIO U 3aHSITHIA) MIPAKTUIECKOTO 3aHSITHS
BBITIOJTHEHHE ot 3 10 5 0a/10B — MIOCeleHue 1
3aJIaHui) 3aHSITHS U CYIIECTBCHHBIN BKJIAJ HA
3aHITHH B pabOTY BCEH TPYIIIIHI,
KonTponbHas 3a KOHTPOJIbHYIO PadoTy: 35
pab6ora (5 3 6asna (BeimosnHeHo 51 - 65%
WHIUBUIYAIBHBIX | 3aTaHHN)
3a/laHui) 5 6asna (BeimonHeHo 66 - 85%
3a/1aHui)
7 6asoB (BeimonHeHo 86 - 100%
3aJIaHH )
Htoro no Tekymieit pabote B cemecTpe 25-60
[Tpomexxyrounas | 40 Bomnpocsr k 10 6ansoB (moporosoe 3Hauenne) | 10-40
arrecTanus JK3aMEHY 40 6a/10B (MaKCUMaIIbLHOE
(9K3aMeH) Tect 3HAYCHHE)
HToro no mpomMexyToyHOU aTTecTanuu (IK3aMeH) 40 6annos

CyMMmapHasi OlleHKA 10 THCIUTIJIHHE:
CymMma 6aioB TekyIel 1 npoMexxyTouHoit arrecraruu: 51— 100 6.
HaGpannsie 6amibl mepeBOASITCS B TPAIUIIMOHHBIE OLIEHKH TI0 CIEAYIOIICH IIKaJIe:
— 86 1 00JIee — KOTIUYHON,

— 70-85— «xopormoy;
—51-69 — «y10BIETBOPUTEIHHOY;
— 50 1 MeHee — «HEYIOBJIETBOPUTEIBHO.




5 MarepuajibHO-TeXHHYECKOE, TPOrPaMMHOE U YUeOHO-MeTOonYecKoe odecrevyeHne
AUCHUTLIHHBI.

5.1 YueOnas 1ureparypa

OcHoBHasi yueOHasi IuTEpaTypa
1. Keit, M. A. DneMeHTapHass MaTeMartuka (anredpa) : yuebHoe mocodue : B 3 yactsax / M. A.
KeiiB. — Kpacnospck : KI'TIY um. B.II. AcradseBa, 2023 — Yacts 3 — 2023. — 92 c¢. —
Texcr: onextpoHHsni// Jlamp :  snekTpoHHO-OMOnmMoreuHas cucrema. —  URL:
https://e.lanbook.com/book/315167 (mata oOpamenus: 20.06.2023).
2. Jlynary, K. H. OcHOBHBIE METOBI pEIICHHS 33/1a4 110 3JIEMEHTApHOW MaTeMaTuke : yueOHoe

nocob6ue / K. H. JIyary, E. B. MakapoB. — Mocksa : DUSMATIJIUT, 2015. — 336 ¢. — ISBN
978-5-9221-1588-9. — TekcT : aMeKTpOoHHBIN // JIaHb : AIeKTPOHHO-OMOIMOTEYHAs] CUCTEMA. —
URL: https://e.lanbook.com/book/91183 (nara obparenus: 20.06.2023).

Jlono/THUTeIbHAS JIUTepaTypa

1. 3onorapésa, H. JI. Anrebpa. OCHOBHOI Kypc C peleHHSIMHM U YKa3aHUSAMH : y4yeOHO-
meToaudeckoe mocodue / H. JI. 3omorapéra, FO. A. ITomo, M. B. ®enoToB ; mon penakmueir M.
B. ®enoroBa. — 2-¢ u3n. (91.). — Mocksa : Jlabopatopus 3nanui, 2022. — 581 ¢. — ISBN
978-5-00101-955-8. — TekcT : neKTpoHHBIN // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL: https://e.lanbook.com/book/249929 (mata oopamienus: 20.06.2023).

2. [Merpymiko, . M. COopHUK 3a7a4 10 areOpe, TeOMETPUH M HayajaM aHaju3a : yuyeOHoe
nocobue / M. M. Ilerpymiko, B. U. [Ipoxopenko, B. ®. CadonoB. — 2-e¢ uzn. — CaHKT-
[MerepOypr : Jlaup, 2022. — 576 c¢. — ISBN 978-5-8114-0726-2. — TeKcT : 35IeKTPOHHBIH //
Jlans : anekTpoHHO-OMOIHMOTeuHas cuctema. — URL: https://e.lanbook.com/book/210143 (nata
obpamenust: 20.06.2023). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENCH.

5.2 MaTepuajibHO-TeXHHYECKOe M IPOrpaMMHoe o0ecniedeHue JUCIUTIMHBI.
Y4eOHble 3aHITHSI 10 IUCHUIUIMHE TPoBoJATCs B yueOHbIX ayautopusix KI'TIN KemI'V:

Pemrenne  3amau|309, 310, 325 VueOHbIe ayAuTOPUH 151 TIPOBEACHUS 3aHATHIA JICKIIHOHHOTO 654000,

rOCyJapCTBEHHOM | THIIa, CEMUHAPCKOTO (IIPAaKTHYECKOT0) THIIA, [T TPYIIIIOBBIX M MHANBHAYyaTbHBIX | KemepoBckas

WTOTOBOU KOHCYJIbTallUi, TEKYILIEro KOHTPOJISI U POMEXYTOYHOU aTTecTalun 001acTh -

aTTecTallud 1o |(MyJIbTUMENITHAS) Kysbacc, r.

MaTeMaTHKe Crernanu3upoBanHas (yueOHas) MeOelib: Tocka MesioBasi, kadeapa, CTOJIbI, HoBoxy3Herk,
CTYJIbSI p-KT
Ob6opyoBaHue IS MPE3EHTAIMK YIeOHOro Marepuaa: 10CKa HHTEpaKTUBHAs, | MeTaunypros, 1.
KOMITBIOTEP MPEINOAaBaTeNsi C MOHUTOPOM, MIPOEKTOP, aAKyCTUUECKAsl CHCTEMa, 19, kopmyc 4
9KpaH

HUcnons3yemoe nporpammuoe obecneuenne: MS Windows (Microsoft Imagine
Premium 3 year mo cy6nunensunonaomy gorosopy Ne 1212/KMP ot 12.12.2018
r. go 12.12.2021 r.), LibreOffice (cBo6oano pacnpoctpansemoe I10),
antusupycuoe [10 ESET Endpoint Security, munensus NeEAV-0267348511 no
30.12.2022 r.; Mozilla Firefox (ceo6omro pactpoctpansemoe I10), Google
Chrome (cBoGoauo pactpoctpansemoe I10), Opera (ceoGoaHo
pacmpocrpansiemoe I10), Foxit Reader (cBoGoauo pacnpoctpansemoe I10),
WinDjView (cBo6oaHo pacmpocrpansiemoe 110), Sunexc.bpaysep
(oTeyecTBeHHOE cBOOOHO pactpocTpansemoe [10).

WnrepHer ¢ obecrieuenneM gocryna B OM1OC

5.3 CoBpemennble mnpodeccHoHATbHbIE 0a3bl JaHHBIX M HH(OPMANMOHHbIE
CIIPaBOYHbIE CHCTEMBI.
IMepeuvens CIIBA u UCC no nucuuniimHe
1. OG6mepoccuiickuii MaTeMaTHUeCKUii mopTai (MHGOPMAIIMOHHAS CUCTEMA) -

http://www.mathnet.ru/



https://e.lanbook.com/book/315167
https://e.lanbook.com/book/91183
https://e.lanbook.com/book/249929
https://e.lanbook.com/book/210143
http://www.mathnet.ru/

2. Wudopmannonnas cucrema «EnuHoe OKHO 1ocTyna K 00pa3oBaTeIbHBIM pecypcam -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - maremarnueckas ©0a3a [JaHHBIX, OXBAaTHIBAIOLIAS
MaTepuaibl ¢ koHna 19 seka. zbMath conepxkut okono 4 000 000 nokymeHTOB, U3 Oojee
3 000 xypurasioB u 170 000 xHMUT TTO MaTeMaTHKE, CTATHCTHKE, HH(POpPMATUKE, a TaKKe
MAaIIMHOCTPOCHUIO, (U3UKE, ECTECTBEHHBIM HayKaM U Jp.

6 Unble cBeeHusi U (MJIH) MATePUAJIbI.
6.1.IlpumepHbIe TeMbl NUCBMEHHBIX Y4eOHBIX PadoT
Hnousuoyanvuwie 3a0anusn

Tema I: Ypaguenusn, Hepagencmea u ux cucmemol
BapuanTt (o0Opaszeir)

(2sinx+v/3) - /cosx = 0.

1. a) Pemure ypaBHEeHUE

0) Haiinure Bce KOpHU 3TOrO ypaBHEHUS, IPUHAIEKAILNE OTPE3KY l

49005x)sinx _ 7\/§cosx.

2. a) Pemmre ypaBHeHME

3 T

[ 3 ]
0) Haiinure Bce KOpHM 3TOr0 ypaBHEHUS, IPUHAAJICKAILUE OTPE3KY

5.22%12 _921.0%1 11 <o,

3. Pemte HepaBeHCTBO:

log, x—35
082X 70 5 og, .
1 2logyx ~ o2t

4. Pemnte HEPAaBEHCTBO:

5. Pemnre HepaBeHCTB0|6 o 7x’ < (7x - 6) ’ logﬁ ()C + 1)'

Tema 2: I'eomempuueckue 3a0auu

Bapuant (o6pa3zern)

1. B mpasunbHO# ueThipéxyronsHOH mnHpamuge SABCD cropona AB ocHoBaHMsSI paBHa 2\/§’ a
BbicoTa SH nupamunel paBHa 3. Touku M u N — cepenunbr pédep CD u AB, coorBercTBeHHO, a NT —
BeicoTa ipamuibl NSCD ¢ BepmuHoit N u ocHoBanuem SCD.

a) Jlokaxxute, uTo TOUKa T siBIIsieTCst cepeanHoin SM.

0) Haiinure paccrosaue mexxay NT u SC.

2. B xyoe ABCDA1B1C1D1 Bce pebpa paBHsI 1.

a) Jlokaxwure, 9TO BD; 1L AC.

0) Haiinute paccrosinue ot Touku C o npsimoii BD;.

3. B tpeyronbauke ABC mpoBenena  Ouccektpuca AM.  Ilpsmas, npoxonsmas — yepes
BepuinHy B nepnennukynspao AM, nepecekaet cropony AC B Touke N. AB = 6; BC=5; AC=0.

a) MOKaXuTe, 9To OnuccekTpuca yrina C aenuT otpe3ok MN mormonam

0) mycTh P — Touka nepeceueHust OuccekTpuc Tpeyroiapauka ABC. Haiinute otHomenne AP : PN.

4, JlBe OKpyXHOCTH KacatoTcsi BHemHHMM oOpazom B Touke K. IIpsmas AB kacaercst mnepsoit
OKpY’XHOCTH B Touke A, a BTopoii — B Touke B. IIpsmas BK mepecekaer mepByro OKpy>KHOCTH B
touke D, npsimast AK mepecekaet BTOpYIO OKpYKHOCTh B Touke C.

a) Joxaxwute, uro npsmeie AD u BC napasuienbHsl.

0) Haiinure miomanp tpeyronsauka AKB, eciim u3BectHo, 4TO paguycsl OKpykHOCTEl paBHbI 4 1 1.
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5.

[Ipsamete, coxpepxkamue katetbl AC u CB mpsimoyronbHoro TpeyronbHuka ACB,  sBistroTes

oOIMME BHYTPEHHMMH KacaTeNbHBIMH K OKPYXHOCTSM paamycoB 2 u 4. llpsamas, copepixamas
runoTenysy AB, sBisercs ux oOmiel BHEITHEH KacaTeIbHOM.

a) JlokaxxuTe, YTO AJMHA OTpe3Ka BHYTPEHHEH KacaTelbHOW, MPOBEIECHHON M3 BEpPIIMHBI OCTPOTO yIJa
TPEYTOIbHHKA IO OJHOM U3 OKPYKHOCTEH, paBHA MOJIOBHHE TiepuMeTpa Tpeyronbanka ACB.

6) Haiinure mnomanp tpeyronbanka ACB.

1.

Tema 3. 3a0auu ¢ IKOHOMUYECKUM COOEPIHCAHUEM
Bapuanrt (oOpaserir)

B 0Oank Obul monmoxeHn Bkimax monx 10% romoBwix. Yepes ron, mociie HAYMCIEHHS TMPOLEHTOB,
BKIIaquuK cHs1 co cyera 2000 pybreit, a eme gepe3 rox (OMATH IMOCIIE HAYWCICHUS TPOICHTOB)
cHoBa BHec 2000 pybneii. BeneacTBue aTHX IEWCTBUI Yepe3 TPH rojia CO BpEMEHH OTKPBITHSI BKJIaja
BKJIQJYUK TOJIYYWI CyMMY MEHbIIE 3alUIaHUPOBAHHOW (ecnu OBl He OBbUIO MPOMEXYTOYHBIX
ormeparyii co Bkiragom). Ha ckombko py0iieit MeHbIIe 3ariaHupOBaHHONH CYMMBI OH TTOITyIHIT?
AHTOH B3sJ1 KpeauT B OaHKe Ha Cpok 6 MecsaueB. B KoHIe Kakaoro mecsna oOmas cymMma
OCTABIIIETOCS JIOJTa YBEIUYMBACTCS HA OJTHO M TO K& YHCJIO MPOIECHTOB (MECSYHYIO MPOICHTHYIO
CTaBKy), a 3aTEM YMCHBIIAETCS Ha CyMMYy, yIIadeHHYI0 AHTOHOM. CyMMBbI, BBHIIIJIAYUBACMbIC B
KOHIIE K&KIOTr0 Mecsia, MoJOMpaloTCsi TakK, YTOObl B pe3yibTaTe CyMMa JOoira KaxIbld MecsIl
YMEHbIIIAJach PAaBHOMEPHO, TO €CTh Ha OJIHY U Ty K¢ BenndyuHy. O0Ias cymMMa BBITUIAT MPEBBICHIIA
cymmy Kpenuta Ha 63%. Haiiaure MecsiuHyI0 IPOLIEHTHYIO CTaBKY.

5-ro sHBaps ObUT BBLAAH IMOJYrOJOBOM KpeOuT Ha pa3BUTHEe Ou3Heca. B Tabmuie mpeacraBiicH
rpaduk ero morameHusl.

Jara 15.01|15.02|15.03|15.04(15.05|15.06|15.07

Hour (B mpoueHTax ot Kpeauta) [ 100% | 90% | 80% | 70% | 60% | 50% | 0%

B xoHIle kaxx1oro mecsia, HauuHas ¢ sSTHBaps, TEKYIIUN JOIT yBEIUUUBaJCsS Ha 5%, a BBITUIATHI 110

MOoralmeHuln KpeanuTa HNpOUCXOAUIIN B nepBoﬁ IIOJIOBHMHE KaXXI0ro Mecsiia, HadyhuHasa C (I)eBpaJ'IH. Ha
CKOJIBKO ITPOLICHTOB 061_[[215{ CyMMa BBIIIJIAT IPHU TAKUX YCIIOBUAX OotbIire CYMMEI CaMOI'0O erI{I/ITa?

4.

B utone 2016 rona nnanupyercs B3ATh KpeauT B pazMepe 4,2 MIIH. py0. Y CIIOBHS BO3BpaTa TaKOBBI:

— KaKJbIH SHBAph JOJIT BO3pACTaeT Ha % Mo CpaBHEHHUIO C KOHIIOM MPEABLIYIIEro Toa.

— ¢ (eBpalIs IO UIOHB HEOOXOIUMO BBITUIATUTH YaCTh JIOJTA.

— B utojie 2017, 2018 u 2019 rogoB qoar ocraercsi paBHbIM 4,2 MIIH. pyo0.

— cymmsbl BoituiaT 2020 1 2021 rojoB paBHBL.

Hatigure r, ecmu B 2021 romy monr OynmeT BBIIAYEH IIOJHOCTHEO M OOIIHME BHILIATHI COCTABSIT

5.

6,1 muH. pyOseit.
B pacmopsokeHHH HauvanbHHKA WMeeTCss Opuraga paboumx B coctaBe 24 yemoBek. MX HYXHO

pacripenenuTh Ha JeHb Ha JBa oObekTa. Ecnm Ha mepBoM o0ObekTe paboTaer t 4emoBek, TO WX
cyrouHas 3apmiara coctaBiuseT 4°y.e. Eciu Ha BTOpoM 00bekTe paboTaeT t uenoBek, TO HX
CyTouYHas 3apruiata cocTasiseT t? y. e. Kak Hy)HO pacIpeie/IuTh Ha 5TH 00BbEKTHI Opuraay pabodux,
4TOOBI BBIUIATHI HA X CYTOYHYIO 3apIUiaTy Okaszaiuch HauMEHbIIMMU? CKOJBKO y. €. B 3TOM
CIIy4ae MpHAETCS 3alIaTuTh padbounm?

Tema 4. 3a0auu c napamempamu
Bapuant (o6pa3zer)
OHpe,I[eJ'II/ITC, IIpHU KaKUX 3HAYCHUAX ITapaMeTpa a YpaBHCHUEC
lx—2| =alog, |x—2|
HMMEET POBHO J1BA PEILLIECHHUS.
Haﬁ,[[HTe BCE€ 3HAYECHUS A, IIPpU KAXKJI0M U3 KOTOPBIX YPABHCHUC
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(— 1: —|—oo) N
Ha IIPOMEXKYTKE ’ yMeeT GOJIbIIE IBYX KOPHEH.
3. Haiinure Bce 3HAUEHHS @, IPU KAXKIOM U3 KOTOPHIX MHOYKECTBOM PELICHUI HEPABEHCTBA

V3—x+x—a|l<2
SIBIIACTCA OTPE30K.

4. Haiinure Bce 3HAUYCHUS ITapaMeTpa a, MPH KaXKIOM U3 KOTOPBIX HEPABEHCTBO
(x> +a* —13)v3x+2a <0

UMeeT He Ooee ABYX pelIeHui.
5. Haiinure Bce 3HaUeHUS @, IPU KAKIOM U3 KOTOPBIX CHCTEMa YPaBHEHUN

@Lﬁw+ﬁx—y—QVx+2_O
V6 —Xx ’
x+y—a=0.

HNMCCT POBHO JBa PAa3JINYHbIX PCHICHUA.

Tema 5. Hecmanoapmmuwie apugpmemuueckue 3aoauu
Bapuant (06paserr)
1. JaHbl N pa3nuuHbIX HaTypaJbHBIX qucen, COCTABJISIFOLIIMX apuPMETUIECKYIO

IIPOTPECCHIO (” > 3)'

a) MoxeT Tu cymMMa BCeX JIaHHBIX YrceN ObITh paBHOU 147

0) KakoBo Han0OosbImee 3Ha9eHuE N, €CITM CyMMa BCEX JaHHBIX drcen MeHbIe 9007

B) Haiigure Bce BO3MOKHBIE 3HAUEHHUS N, €CIIM CYyMMa BCeX JaHHBIX 4Kcel paBHa 123.

2. B mocnenoBarenbHocTH 19752... xaxmas nudpa, HauMHAs ¢ IATOW, paBHa mocieaHed nudpe
CYMMBI IPEABIAYLIINX YeThIpEX nudp. BerpeTtures nu B 3TOM MoCne10BaTeNbHOCTH:

a) Habop nudp 1234; 3269;

0) BTOpHuYHO Habop 1975;

B) Habop 81977

3. Hano Tp€x3HauHOE HATYPAIBHOE YHCIIO (YMCIIO He MOXKET HAUMHATHCA ¢ HyJsl), He kpaTtHoe 100.

a) MoXeT JIi 4aCTHOE 3TOTO YUCIIa U CYMMBI €ro (P ObITh paBHBIM 907

0) MoXeT Jii YaCTHOE 3TOT0 YMCJIa M CyMMBI ero nudp ObITh paBHbIM 887

B) Kakoe Hanbomblee HaTypalbHOE 3HAUCHHE MOXKET UMETh YaCTHOE JAaHHOTO YMCIIA M CYMMBI €TO
uudp?

4. ByneM Ha3bIBaTh YeTHIPEX3HAUYHOE YHCIIO OYEHb CUACTIIMBEBIM, €CIIH BCE TUQPPHI B €T0 JIECITUIHON
3allMCH Pa3lMYHbl, & CyMMa IEPBBIX JBYX M3 3THX LU(p paBHA CyMME IOCIEIHHX JABYX W3 HHX.
Hanpumep, oueHs cuacTiauBeiM siBisieTcst uucio 3140.

a) CymiecTBYIOT JIM JBaIATh MOCIEI0BATENFHBIX YeTHIPEX3HAUYHBIX YUCET, CPEH KOTOPBIX €CTh TPH
OYCHb CHACTIUBBIX?

0) MoxeT 1 pa3HOCTh JABYX OY€Hb CHACTIIMBBIX YETHIPEX3HAYHBIX Yncen paBHAThHCS 20167

B) Haiigure HanMeHblllee NMPOCTOE YMCIO, A KOTOPOTO HE CYIIECTBYET KPAaTHOTO €My O4Y€Hb
CYACTIIMBOIO YETHIPEX3HAUHOTO YHUCIIA.

5. ¥V Jlens! Tpu HaOopa, B KaXKIOM U3 KOTOPBIX OMHAKOBOE KOJMYECTBO pyuek (Oombue 1). ¥V HOmu
HECKOJIBKO (0oJbie 1) HabopoB pyUek, 1Mo 5 MTYK B KAKJOM.

a) Ilpu xakom KonudecTBe HaOOpoB y FOnm, KomuaecTBo Bcex pydek y JIeHbl HEUETHO, €CIIH BCEro Yy
nesouek 105 pydex?

0) MosxHo 11 paznoxuts Bce pyuku FOmnu u Jlenst B 12 HabopoB 1o 12 pyyex B Kaxxaom?

B) MOXHO i1t pa3iokuTh Bee pyuku KOmu u Jlens B K HabopoB 1o K pydek B kaxaom (K > 3)?

6.2. IlpumepHbIe BONPOCHI M 321aHUA / 321a4M VIS IPOMEKYTOUYHOM aTTeCTALNHU
®opma NpOMEKYTOUHON aTTeCTallUN
10 cemecTp — 3K3aMeH

Pa3pnenbl 1 TeMbl IIpumepHbIe IIpuMepHbIe NPAaKTHYECKUE 3a1a4H
TeopeTHYEeCKHE BONPOCHI
10 cemectp
1. VpaBHeHUsI, HEpaBEHCTBA U X CUCTEMBI
1.1 D) TpuroHomerpuueckue | 1) Haiiyure Bce KOpPHH  ypaBHEHHs




TpuronomeTpudeckue | ypaBHeHHss M MeETOIBl WX | (v2sinx + 1)(2sinx —3) = 0,
YPaBHCHHUA W MCTOJbI | PCIICHUAA. yIOBIIETBOPSIIOIINE HepaBeHCTBY tgX<0
ux pemenus. Otoop | 2) Ot6op KOpHeH
KOpHEHN TPUTOHOMETPUIECKUX
TPUTOHOMETPUUYECKUX | YpaBHEHUH
YpaBHEHUNU
1.2 HepasenctBa u | 3) PannonansHele | 2) a) Pemure ypaBHenue: V3 — 5% -
CHCTEMBbl HEPABEHCTB | HEPABEHCTBA U  CHUCTEMBI | (2:5% +8:5% —-17) =0
C OJIHOM IIEPEMEHHOM | HEPaBEHCTB 0) HaiimuTe Bce KOpHH 3TOTO ypaBHEHUS,
4) HppanroHainsHble | IpUHAICKaIIe TpoMexyTtky [-1; 0,5]
HEpPABEHCTBA M  CUCTEMBI
HEPaBEHCTB
5) [TokazarenbHbIC
HEpPaBeHCTBA M  CUCTEMBbI
HEPaBEHCTB
6) Jlorapudmudeckue
HEpPaBEHCTBA M  CUCTEMBI
HEPaBEHCTB

7) HepaBeHCTBa U CHCTEMBI
HEPaBEHCTB C MOJIyJIeM

2. 'eomeTpuyeckne

3aga4uu

2.1 8) Crepeomerpuueckue | 3) [nommaas 60KOBOM MOBEPXHOCTH
CrepeoMeTpuueckue | 3aJjaud  Ha  BBIYMCIICHUE | IPAaBUJIBHOM YETHIPEXYTOJIbHOW MUPAMMU/IBI
331241 MOBBIIIIEHHOTO | pACCTOSHUU SABCD paBna 108 , a miomaap nojHou
YPOBHS CIIO)KHOCTH B | 9) CrepeoMeTrpuueckue | MIOBEPXHOCTH 3TOM nupamuibl paBHa 144.
CUCTEMeE 3aJlaHui 3ajay  Ha  BbeIUMciIeHue | HaliguTe miuomaas ceuyeHus, MPoXOoasIero
EI'D no maremaruke | yrioB yepe3 BEpIIMHY S 3TOM MUpaMUIbl U 4epe3

10) CrepeoMeTpuyecKue | 1MaroHajlb €€ OCHOBAHUA.

3aJlayd  Ha  BBIYUCIICHHE

niomaaei

11) Tloctpoenue ceueHuit

MHOT'OTPaHHUKOB
2.2 12) [Tnanumerpuueckue | 4) MenuaHnsl AAi;, BB1 mu CCy
[InanuMeTpuyeckue | 3a/1layu Ha J0Ka3aTeIbCTBO TpeyronbHuka ABC nepecekaroTcst B TOUKe
3a/1a4¥ MOBbIIIEHHOTO | 13) [Tnanumerpuueckue | M . Touku Az, B2 u C2 — cepenunsl

YPOBHSI CJI0)KHOCTHU B
CUCTEME 3aJJaHuN
EI'D mo matematuke

3aJa4d Ha BBIYHCICHUC

otpe3koB MA, MB u MC coOTBETCTBEHHO.
a) Hoxaxwure, 4TO TJI0IA T
mectuyroibHuka Ai1B2C1A2B1C2  BaBoe
MeHblIe momaau TpeyroiasHuka ABC .

6) Haiinute cymmy KBaapaToB BCeX CTOPOH
3TOr0 IIECTUYTOJbHUKA, €CIU HU3BECTHO,
yto AB=5,BC=8u AC=10.

3. 3amauu ¢ H5KOHOMUYE

CKHUM COACPKAHUEM

3.1 Bugsl 3amau ¢
SKOHOMHYECKHUM
coaepKaHuEM
MMOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH U
MPUEMBI X PEIICHHUS.
Bunasr 3agad ¢
SKOHOMHYECKHUM
coaepKaHuEM
MMOBBIIEHHOTO

14) 3amaun C
SKOHOMHUYECKUM
coJiepKaHUEM

5) B utosne mimaHupyeTcs B3sATh KPSIUT HA
cymmy 69510 py6. YcnoBus ero Bo3Bpara
TaKOBBI:

- Kbl sHBaph 10T Bo3pacTtaeT Ha 10%
IO CPAaBHEHUIO C KOHIIOM TPEABLIYIIETrO
roja;

- ¢ (peBpaIIst 1O UIOHB KaXKIOTO ToJIa
HE00XOAMMO BBIMJIATUTh HEKOTOPYIO YacTh
J0ITa.

Ha ckonbko py6ieit Gosbiie npuaercs
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YPOBHS CIIOKHOCTH U
IPUEMBI UX PELLICHUS

OTJaTh B Cllyyae, €Cliu KpeauT Oyaer
MOJTHOCTBIO TOTAIIeH TPEMsI paBHBIMU
TJIaTexxamu (T.€. 3a TP Toja), 1Mo
CPaBHEHHUIO CO CIIy4aeM, €CJIU KPEaAUT
OyZeT MOJHOCTHIO MOTalIeH ABYyMS
PaBHBIMH IIJIaTEKaMu ( TO €CTh 3a JBa
rona)?

4. 3ajgaum ¢ mapameTpamu

4.1 Ocobennoctu u | 15) Pemenue 3amau 6) Haiigure Bce 3HaYCHHS @, IPH KaXIOM
THUIIBI 3a/1a4 C | mapameTpamu 13 KOTOPBIX YpaBHEHUE
napamMeTpamMu anredpandecKuMu 36°-(8a+5)-6*+16a*+20a-14=0 nMeeT
MeToAaMHu €MHCTBEHHOE PEILICHHUE.
16) Pemenue 3amau
rnapameTpamu
(GYHKIIMOHATBHBIMU
METOAaMu
4.2 Metonp! pemieHust | 17) Pemenne  3amau 7) HaiimuTe Bce 3HaueHHs Iapamerpa a,
3a/1a4 ¢ mapaMeTpaMu | rapameTpamu Opyd  KaXJAOM U3 KOTOPBIX CHCTEMa
(GyHKIIMOHATIBHO- YpaBHEHUU UMEET €TUHCTBEHHOE PEIICHUE
rpaduuecKUMH METOIaMH (x1—=3)2+(y—4)?=4
18)Pemienue 3aaq { y=2+ax
rnapameTpamu
reOMETPUUYECKUMHU
METOAaMHu

5. HecrannaptHble apudpmMeTuyeckue 3ajauu

5.1 Teoperuueckue
OCHOBBI PEIICHHS
HECTaHJIAPTHBIX
apuQMeTUIECKUX
3aJ1ad B CUCTEME
3aganuu EI'D mmo
MaTeMaTHKe

19) HecrannaptHsie
apuMeTHUeCKHe 3agayd H

MIPUEMBI UX PEIICHUS
20) Mertonabl

OCJIbIX YUCIax.

peLeHus
YpPaBHEHUII U HEPABEHCTB B

8) . MHWmeercs 8 kaprouek. Ha Hux
3aIMCBIBAIOT 110 OJTHOMY KaX/10€ U3 YUCEI:
-11, 12, 13, -14, -15, 17, -18, 109.
Kaprouku NEepeBOPAUYNBAIOT U
nepeMemunBaT. Ha uX 4UCTBIX CTOpOHax
3aHOBO MHUUIYT MO OJHOMY KaxXJI0e U3
gucen: -11, 12, 13, -14, -15, 17, -18, 109.
ITocne sToro umcia Ha Kaxao0i KapTouke
CKJIaJIBIBAIOT, A TOJIyY€HHBIE BOCEMb CYMM
HePEMHOXKAIOT.

a) MoxeTr nu B pe3yiabTaTe MOJIYYUTHCS
HOJIb?

06) Moxer 1M B pe3ylbTaTe MOJIYYUTHCS
1177

B) Kaxkoe HaVMEHbIIIEE
HEOTpULIATEIbHOE  YHCIIO
pe3yJIbTaTe MOJIYYUTHCS?

OejIoe
MOXKET B

CocraBurens (n): ®domuna A.B., nouent kahp. MOMM

(pamunus, unuyuaner u dondicnocms npenodasamens (eii))
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