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1 eapb AMCHUTNIAHBI.

B pesynbrare 0cBOGHUS TUCHUIUIMHBI Y 00YYalOMIETOCs ITOJDKHBI OBITH C(hOPMHPOBAHBI
KOMIIETEHIIMM OCHOBHOW MpO(eCcCHOHATBHON 00pa3oBaTeIbHON MpOrpaMMbl OakaiaBpHara

(manee - OITOI):

ITK-1: CnocoOeH ocBauBaTh U UCIIOJIB30BATh TEOPETUYECKUE 3HAHUS M IPAKTUUECKUE YMEHUS U
HaBBIKH B IIPEMETHOM 00siactu 1o npoduiro "MartemaTuka" npu pemeHun npohecCuoHaAIbHBIX

3aaad

dopMupyemMble KOMIETEHUHH, HHIUKATOPHI JTOCTHKEHUS] KOMIETEHIUI, 3HAHUS,

YME¢HUSA, HABBIKHA

Tabmuua 1 — MaaukaTtopsl JOCTHKEHUS] KOMITETEHUUH, popmu

yeMbI€ JUCHHUILIMHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
xomrerennuu o OITOIT

3Hanus, yMeHus, HaBbIKH (3YB),
($hopmMupyeMble TUCUUIUIMHON

IIK-1: CnocoGen ocBanBaTh U
HCTOJIBb30BaTh TEOPETUUECKHUE
3HAHUS U IPaKTUYECKHE
YMEHUS U HaBBIKU B
MpeaMeTHON 00acTu 10
npodumo "Maremaruka" mpu
penieHnn npoQecCuoOHaTbHBIX
3aja4

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

[IK-1.2 YMeeT  oCyIIECTBISTDH
oTOOp y4ueOHOTO comep)KaHus
MPeIMETHOU obactu
"MartemaTuka'" I €ro
peanuzanMd B Pa3IMYHBIX
thopmax o0OydeHus B

COOTBETCTBHU C TpeOOBaHUSIMH
oIrocC 00

[IK-1.3 JleMoHCTpHpYET YMEHHE
pa3pabareiBaTh MO MPEIMETHOMN

obmacTtu "Maremaruka"
pasznuaHbie  (POPMBI  YIEOHBIX
3aHATUH, TPUMEHATH METOJIH,
MIPUEMBI u TEXHOJIOTHH
oOydeHus, B TOM  YHCIIE
nH(OPMAITMOHHBIC

3HaTh:

- COJCpXaHWE U METOIbI PEUICHHUS
3amaq OCHOBHBIX pa3nenoB
3JIEMEHTapPHOU MaTeMaTHUKHU

- CIOCOOBI JIOCTHKCHHUSI
o0Opa3oBaTelbHBIX  PE3yJIbTATOB H
CIoCcOOBI ~ METOABl  JTMAarHOCTHKH
Pe3yJIbTaTOB 00yYCHUS

YMeTs:

- OOBEKTHBHO OIICHUBaTh 3HAHHSA
oOyJaromxcs Ha OCHOBE
TCCTUPOBAHUA HW JPYrux MCETOHOB
KOHTPOJIA B COOTBETCTBUU C

peanbHbBIMH y4eOHbIMU
BO3MOKHOCTSIMU JIeTel

- pemarh HCCIIe/IOBATENbCKIE
MaTeMaTHYECKHE 3aJadyd Ha OCHOBE
KOHCTPYUPOBaHHUS HOBBIX WIN
PEKOHCTPYKIIMM YK€  H3BECTHBIX
CIoco00B U PHEMOB;

Bragets:

- METOJaMM TUArHOCTHK PE3yJIbTAaTOB
o0y4eHusl, B TOM qrcie
ayTEHTUYHBIMU

- mnpuemamu (B TOM dHCIE W
3BPUCTUYECKUMH) pEUIeHHs 3adad B
o0mnactu OCHOBHBIX paszesnoB

SHeMeHTapHOﬁ MAaTCMAaTHKH

2 O0béM M TPYAOEMKOCTH JMCHUILUIMHBI MO BHAAM Y4eOHbIX 3aHATHIl. Dopmbl

l'lpOME)KyTO‘IHOﬁ aTTreCTalum.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIMIINHBI 110 BHJIAM YUE€OHbBIX 3aHATHIM

06 . O06BéM vacos 1o hopmam
I1asi TPY/I0EMKOCTh H BHJIBI Y4€OHOW pabOTHI IO JUCIHUILUINHE, -
MPOBOJIMMEIE B Pa3HBIX (popmax 500 350
1 O6m1ast TpyA0EMKOCTh AUCIUTLIMHEI 144 144
2 KonrakTHast pabota oOydaromumxcs ¢ npernojaasateneM (10 BUIAM 64 12
y4eOHBIX 3aHATHIA) (BCEro)
AynurtopHas paboTta (Bcero): 64 12
B TOM YHCIIE:
JIEKITUH 28 4
MIPAKTUYECKUE 3aHATHSI, CEMUHAPBI 36 8
HPaKTHKYMBI
J1a00paTopHbIe PAdOTHI




BreaynutopHast pabora (Bcero):

B TOM 4HCJC, WHAMBHIyajbHas padoTa OO0yYarolIuXcs C
MIpenoIaBaTeaeM

IOJrOTOBKAa KYPCOBOH paGOTHI
pabora’

(mpoekTa) /KOHTaKTHas

IPYIIOBasi, HHAUBHUAYaJIbHAs KOHCYJIbTALUS M HHBIC BHIIbI
y4eOHOU JIESTENBHOCTH, MPEAyCMaTPUBAIOIINE TPYIIOBYIO
WIM  WHAMBUAYalIbHYIO  paboTy  oOy4amommxcs ¢
IpernoiaBaTesieM)

TBOpUYecKas padoTa (dcce)

3 CamocTrosTesabpHas padora 00y4aronmxcs (Bcero) 44 123
4 TIpomeskyTouHasl aTTecTanys 00yJarouIerocs - 9K3aMeH 36 9
3. YueOHO-TeMAaTHUYECKUI IJIAH U COJepP:KaHUe JUCIHUNINHBI.
3.1 YueOHO-TeMaTHYECKHIi IJIaH
Tabnuua 3 - YueOHO-TeMaTHUeCKUH IIaH O4HOM / 3209HON  (OpMBI 00yUEHHUs
O6mras| TpyanoeMKoCTh 3aHATHI (Jac.) dopma
TpYnoé| OdO 300 TEKYIIETO
y MKOCTB| AyuTOpH. Ayzmutop KOHTPOJIS U
S |Pasnenbl 1 TeMbl AUCLHILIMHDL (6cezo | sapsTus o MPOMEKYTO
E 10 3aHSITHAM uac.) cpC | 3ansTHs CPC ;I;I;)el/(l: .
= JNeKI. | mpa JeK | mpa HHn
2 KT. w | KT ycIeBaeMoc
P ™
Cemectp 10
1. ¥Ypasnenus, nepasencmea u ux 24/30 | 8 8 8 2 2 26
cucmembol
1 | Tpuronomerpudyeckue ypaBHenus u | 12/14 | 4 4 4 2 12 NuauBumya
MeToabl ux pemieHus. OTbop KopHeit JIbHBIE
TPUTOHOMETPHUYECKUX YPaBHEHHH. 3a7aHus
2 | Ioka3atenpHble W Jorapudmudueckue | 12/16 | 4 4 4 2 14
YpaBHECHHs, HEPAaBEHCTBA M WX
CHUCTEMBI.
2. eomempuueckue 3adauu 24/30 | 6 8 10 2 28
3 | Crepeomerpuueckue 3a1auu 12/14 | 4 4 4 2 12 NnauBumya
MOBBINICHHOTO YPOBHS CJIOKHOCTH B JIbHEIE
cucteme 3ananuii EI'D mo matemaTtnke 3aJlaHUA
4 | IlmaHuMeTpUvecKne 3a1a9n 12/16 | 2 4 6 16
MOBBINICHHOTO YPOBHS CIIOKHOCTH B
cucreMe 3aganui EI'D 1o maremaruke
3. 3aoauu ¢ skonomuueckum 24/30 | 6 8 10 2 2 26
cooeporcanuem
5 | Bugsl 3a1a4 ¢ 3KOHOMUYECKUM 12/14 | 4 4 4 2 12 NnauBumya
COJIEpKaHNEM TOBBIIIEHHOTO YPOBHS JIbHBIE
CIIO’KHOCTH W TIPUEMBI UX PEIICHHUS. 3a/1aHHs
3aauu 0 BKJIAJAX U KPEIUTAX.
6 | Bumasl 3a1a4 ¢ 3KOHOMUYECKUM 12/16 | 2 4 6 2 14
CoJIepKaHNEM TTOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH U TIPUEMBI UX PEIICHUS.
3a1aun Ha COCTABICHUE YPABHCHHHN B
[EJIBIX YUCIIax
4. 3aoauu ¢ napamempamu 22/28 | 6 8 8 2 26
7 | Ocobennoct u THOB 3amad ¢ | 12/14 | 4 4 ) 2 12 NuauBumya
napameTpaMu JILHBIE




Metoasl perieHus 3a1a4 c|10/14 | 2 4 4 14 3aJIaHus
rnapaMeTpamMu

5. Hecmanoapmmote 14/17 | 2 4 8 17
apugmemuueckue 3adayu

Teopetnueckue  OCHOBBI  permenus | 14/17 | 2 4 8 17 NunuBunya
HECTaHIAPTHBIX apu(MeTHIECKIX JIBHBIE
3agad B cucrteMme 3amanumii EI'D 1o 3aJIaHus
MaTeMaTHKe

[TpomexxyToUuHAast aTTEeCTaLUs 36/9 36 9 Ok3aMeH
HUTOI'O no cemecTpy 144 | 28 36 |80 4 8 132

4 TlopsiioK OLEHMBAHHUSI YyCHEeBAeMOCTH U C(OPMHUPOBAHHOCTH KOMIEeTeHUMIi
0o0y4yarouerocsi B TeKyuei u mpoMe;KyTO4HOM aTTeCTAIlUH.
I[HSI MHOJIOKUTEIHLHOU OIICHKHU I10 pE3yJibTaTaM OCBOCHUA AUCHUIIIIMHBI O6y‘IaIOH_[eMYCSI
HEOOXOJMMO BBHITIOJHUTh BCE YCTAHOBJICHHBIE BHJbI yueOHOU paboThl. OneHKa pe3ybTaToB
paboTsl oOy4aromerocst B 6ayiax (1mo Bujam) mpuBeacHa B Tadbmuie 4.

Tabmuua 4 - bamibHO-pedTHHTOBAs OICHKAa Pe3yJbTaTOB Y4eOHOH paboThl O0O0ydaromuxcs Mo

Bugam (bPC)
Yueonas padora | Cymma | Buabt u | OneHka B aTTecTauuu Bamabl
(BUADBI) 0aJ/JIOB | pe3yJabTaThl (a7
yueOHO HeJleJIb)
padoThI
Texymias yueOnast | 60 JlekunoHHBIE 0,5 6aaua mocemienue 1 TEKIMOHHOTO 0-7
pabota B 3aHATHUS 3aHATHSA
ceMecTpe (xoHCTIEKT)
(ITocewmenne (14 3ansTHii)
3aHITHN TIO [Ipaktaeckne | 0,5 6anaa - mocemenne | mpakTuaeckoro | 10-28
pacmiucaHuio U (18 zansTHii). 3aHATHSA
BBITIOJTHEHHE ot 1 10 2 6aas0B — mocernieHue 1
3aTaHHH ) 3aHATHS U CYILLIECTBEHHBIN BKJIaJ HA
3aHATUH B paboTy BCel rpymmsl,
KonTponbHas 3a KOHTPOJILHYIO PadoTy: 15-25
pabota 3 0ayna (BeimosiHeHO 51 - 65%
3aJIaHHHN)
4 6anna (BeImoaHEHO 66 - 85%
3aJIaHuil)
5 oasnos (BeimosiHeHO 86 - 100%
3aJIaHui)
Hroro mo Tekymiel paboTe B ceMecTpe 25-60
[Mpomexyrounast | 40 Bomnpocsr k 10 6a110B (TIOPOTOBOE 3HAYCHUE) 10-40
aTTecTalus JK3aMeHy 40 6ans0B (MakcHMaNbHOE 3HAUEHHUE)
(3x3aMeH) Tect
HMToro 1o npoMeKyTo4HO# arTecTaluu (9K3aMeH) 40 GamoB

CyMmapHasi oueHKa Mo JHCIHUIIIHHE:
CymMa 0anoB TeKymield 1 mpomMexyTouHoi arrecranuu: 51 — 100 6.
HaGpaHHble Oayutbl NEpeBOIATCS B TPAAUIIMOHHBIE OLIEHKH MO CIIEIYIOIIEH IIKae:
— 86 u bonee — «OTITHYHOY;
— 70-85— «xoporioy;
—51-69 — «ynOBIETBOPUTEIHHON;

— 50 u menee — KHCYHAOBJICTBOPUTCIILHO».

5 MarepuanbHO-TeXHHYeCKOe, IPOrpaMMHOe M y4eOHO-MeToAnYecKoe odecrevyeHue

AUCHHUIIJIMHBI.

5.1 YueOnas qureparypa
OcHoBHasi yueOHasi IuTepaTypa
1. KeitB, M. A. DnemeHTapHas MmaTeMartuka (anrebpa) : yuebnoe mocodue : B 3 yactsax / M. A.




KeiiB. — Kpacnospck : KI'TIY um. B.II. ActadseBa, 2023 — Yacts 3 — 2023. — 92 c¢. —

Tekcr :

AJIEKTPOHHBIH // :
https://e.lanbook.com/book/315167 (mata obOparenus: 20.06.2023).

Jlann AIIEKTPOHHO-OMOIMOTEUHAS

CUcTeMma.

URL:

2. JIyary, K. H. OcHOBHBIE METO/bI pEIICHUS 3a7a4 1O dJEMEHTAPHOM MaTeMaTHKE : yuyeOHOe
nocobue / K. H. JIynry, E. B. MakapoB. — Mocksa : DUSMATIJIUT, 2015. — 336 c. — ISBN
978-5-9221-1588-9. — Tekcr : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL.: https://e.lanbook.com/book/91183 (mara obpamenus: 20.06.2023).

JlonoJIHUTeIbHAS JTUTepaTypa

1. 3onorapéBa, H. JI. Anre6pa. OCHOBHOW KypC C pEUICHHSMH M YKa3aHHSIMH : y4eOHO-

Meroandeckoe nmocooue / H. J[. 3omortapéra, FO. A. Tloros, M. B. ®enoToB ; moa pemakimeidn M.
B. ®enoroBa. — 2-¢ u3a. (91.). — Mocksa : Jlaboparopus 3nanwmii, 2022. — 581 ¢. — ISBN
978-5-00101-955-8. — Tekcr : anekTpoHHbIH // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTEMa. —
URL.: https://e.lanbook.com/book/249929 (mata obpamierus: 20.06.2023).

2. [erpymko, . M. COopHUK 3a1a4 10 anreOpe, TEOMETPHH U HavyajlaM aHaJIn3a : yueOHoe
nocooue / M. M. Ilerpymko, B. U. IIpoxopenko, B. ®. CadponoB. — 2-¢ m3n. — CaHKT-

[TerepOypr :

Jlanb, 2022. — 576 c¢. — ISBN 978-5-8114-0726-2. — Tekcrt : 31eKTpOHHbIH //

Jlansb : anekTpoHHo-OMOMoTeuHas cuctema. — URL.: https://e.lanbook.com/book/210143 (nata
oOpamenus: 20.06.2023). — Pexxum gocTymna: Juis aBTOPU3. MOJIb30BaTENCH.

5.2 MaTepuabHO-TeXHHYECKOEe M IPOrPaMMHOe o0ecniedeHue T CIUILINHBI.
Y4eOHble 3aHTHsI 10 AUCHUIUIMHE NTpoBoAsATCs B yueOHbIX ayautopusix KI'TIN KemI'V:

Pemienue 3amau
rocyJ1apCTBEHHOM
HTOTrOBOM

aTTecTalluu
MaTeMaTHKe

mo

309, 310, 325 YyeOHblc ayAUTOPHUH JJIs TIPOBEACHHS 3aHATHH JICKIIMOHHOTO

TUIIA, CEMUHAPCKOT0 (IPAKTUYECKOT0) TUIIA, AJIS TPYIIOBBIX U HHAUBUAYAIBHBIX

KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJISt M IPOMEXXYTOYHOM aTTeCTalluu
(MynpTUMeTUITHAS)

CrernmamimsupoBaHHas (yueOHas) MeOelh: Tocka MenoBasi, kKadeapa, CTOIBI,
CTYJIbS

OGopynoBaHue IS IPE3CHTALNH Y4eOHOT0 MaTepHaa: 10Cka HHTepaKTHBHAS,
KOMIBIOTEP NPENoaBaTelisi ¢ MOHUTOPOM, IIPOSKTOP, aKyCTHYECKask CHCTEMa,
9KpaH

Hcnons3yemoe nporpammuoe obecneuenne: MS Windows (Microsoft Imagine
Premium 3 year no cy6numensnonnomy moropopy Ne 1212/KMP ot 12.12.2018
r. go 12.12.2021 r.), LibreOffice (ceo6oano pacnpoctpansemoe I10),
antusupyctoe [10 ESET Endpoint Security, munensust NeEAV-0267348511 mo
30.12.2022 r.; Mozilla Firefox (ceo6oaHo pactpoctpansemoe I10), Google
Chrome (cBo6oano pacnpoctpansiemoe I[10), Opera (cBoGoaHo
pacmpoctpansiemoe I10), Foxit Reader (¢cBoGoauo pacnpoctpansemoe I10),
WinDjView (cBoboaHo pacmpocrpansiemoe 110), Sunexc.Bpaysep
(oTeuecTBeHHOE CBOOOTHO pactpoctpansemoe [10).

WuTepHer ¢ obecneuenneM goctymna B DMOC

654000,
Kemeposckas
obnacts -
Kysbacc, r.
HoBoxky3Henk,
Ip-KT
Merannypros, A.
19, xopnyc 4

5.3 CoBpemenHble TIpodeccHOHAIbHbIE §a3bl

CIIPABOYHbIE CUCTEMBbI.
IMepeuvens CIIB u UCC no nucuuniimHe

1. O6mepoccuiickuii MaTeMaTndeckuii mopTai (MHPOPMALMOHHAS CHCTEMA) -

http://www.mathnet.ru/

JAaHHBbIX H I/[H(l)OpMaIII/IOHHI)Ie

2. Hudopmannonnas cucrema «EnuHoe okHO 1ocTyna kK 00pa3oBaTelIbHBIM pecypcam -
http://www.window.edu.ru.

3. ZzbMATH - https://zbmath.org/ - maremaTnyeckas 6a3a JaHHBIX, OXBaTBIBAIOIIAS

MaTtepuaibl ¢ koHIa 19 Beka. zbMath conepxut okomno 4 000 000 mokymeHTOB, U3 6oiee



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/
http://www.window.edu.ru/
https://zbmath.org/

3 000 xypnHamoB u 170 000 kHUT IO MaTeMaTUKe, CTATUCTHKE, NHPOPMATHKE, a TaKXKe
MaIIMHOCTPOCHUIO, PU3UKE, ECTECTBEHHBIM HayKaM U Jp.

6 Unble cBeneHusi U (MJIH) MaTepHAIbI.
6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT
Hnoueudyanvnuie 3a0anusn

Tema 1. Ypaeunenus, nepagencmea u ux cucmemol
Bapuant (o06pa3eir)

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

1. a) Pemure ypaBHeHUE
lSn_ 731:]
0) Hailinure Bce KOpHU ATOTO ypaBHEHUSI, IPUHAIJICKALTUE OTPE3KY 27 2]

49005X)sinx — 7\/§cosx

2. a) Pemmre ypaBHeHME

haadw’]
2

[ 3 ]
0) Haiinure Bce KOpHH 3TOTO ypaBHEHUS, IPUHAAJICKAIUE OTPE3KY

5.2242 o101 1 <0,

3. Pemute HepaBeHCTBO:

log,x —5
—— =21 .
I —2log,x ©82%

4. Pemmre HEPABEHCTBO:

6 =7 < (7" —06) -logg(x+1).

5. Peminte HEpaBeHCTBO

Tema 2: I'eomempuueckue 3a0auu
Bapuant (oOpa3err)

1. B mpasunbHO# ueThipéxyronpHol mupamue SABCD cropona AB ocHoBaHMsSI paBHa ’a
BbicoTa SH nupamunbl paBHa 3. Touku M u N — cepenunbr pédep CD u AB, coorBercTBeHHO, a NT —
BbicoTa rupamunbl NSCD ¢ BepmuHoit N 1 ocHoBannem SCD.

a) Jlokaxxute, uTo TOUKa T siBIIsieTCst cepeanHoi SM.

0) Haiinute paccrosinue mexay NT u SC.

2. B xy6e ABCDA1B1C1D1 Bce pebpa paBHsl 1.

a) Jlokaxure, 9TO BD| 1 AC.

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

3. B tpeyronbauke ABC mpoBenena  Ouccektpuca AM.  Ilpsimas, mpoxopnsmas — 4epes
BepuinHy B nepnennukynspHo AM, nepecekaet cropony AC B touke N. AB =6; BC=5; AC=0.

a) JOKaxuTe, 4To OuccekTpuca yria C aenut otpe3ok MN nomnosnam

6) mycts P — TouKka nepeceueHus OuccekTpuc Tpeyroiabauka ABC. Haiinute otHomenune AP : PN.

4. JIBe okpyxHOCTH KacaroTca BHemrHHM o6Opa3oM B Touke K. IIpsmas AB kxacaercs nepBoit
OKpYXKHOCTH B Touke A, a BTopoir — B Touke B. Ilpamas BK nepecekaer mepBylo OKpYXHOCTb B
touke D, npsimast AK mepecekaet BTOpyto OKpYKHOCTh B Touke C.

a) Jokaxute, 4o npsimbie AD u BC napasuieabHsbl.

0) Haiinure miomanp tpeyronsarnka AKB, eciim u3BecTHO, 4TO paguychl OKpyKHOCTEH paBHbI 4 1 1.

5. [psmeie, coxpepxkamue katetsl AC u CB npsimoyronbHoro TpeyronbHuka ACB,  sBistrotTest
OoOIIMMU BHYTPEHHHMH KacaTelbHBIMH K OKPYXHOCTSM pajuycoB 2 u 4. Ilpsmas, conmepxamast
runotenysy AB, sBisiercs ux oOuiel BHENIHeH KacaTeIbHOM.

a) JlokaxxuTe, 4TO JJIMHA OTpe3Ka BHYTPEHHEH KacaTelbHOH, MPOBEICHHON M3 BEPIIMHBI OCTPOTO YIia
TpeyTroJbHHKA IO OJHOM U3 OKPYKHOCTEH, paBHA MOJIOBHHE TiepuMeTpa Tpeyronbunka ACB.

0) Haiinure miomanp tpeyroiasauka ACB.



1.

Tema 3. 3a0auu ¢ IKOHOMUYECKUM COOEPIHCAHUEM
BapuanT (o6pa3zerr)

B 6ank Obur momoxeH Bkiax monx 10% romoBwix. Yepes roj, mociie HaYUCICHHS MPOICHTOB,
BKIamquuk cHsul co cuera 2000 pyOieii, a emie yepe3 ron (OMSITh MOCIE HAYMCICHHS MPOLECHTOB)
cHoBa BHec 2000 pyOuneit. BeneacTBue 3THX ASHCTBUE Yepe3 TPU T0/la CO BPEMEHH OTKPBITHS BKJIaa
BKIIQYMK TIOJNYYHMJI CYMMY MEHbBIIE 3alUTAHUPOBAHHOW (ecii OBl He OBUIO TPOMEKYTOUHBIX
omepauuii co Bkiaaom). Ha ckomipko pyOeld MeHbIIe 3alIaHUPOBaHHON CyMMBI OH TIOJTYYHa?
AHTOH B35 KpeAWT B OaHKe Ha CpoK 6 MecsieB. B KoHIlE Kakaoro Mecsma o0Imas cymma
OCTaBILEroCs J0JIra YBEIMYMWBACTCS HA OJHO M TO K€ YHCIO MPOLEHTOB (MECAYHYIO HPOLEHTHYIO
CTaBKy), a 3aTeM YMEHbIIAETCS Ha CyMMY, yIIaueHHYI0 AHTOHOM. CyMMBbI, BBHIIIJIaYUBacMblC B
KOHIIE KaKIOr0 Mecsiia, MOJOMPAIOTCs TaK, YTOOBI B pe3ylbTaTe CyMMa JOJra KayIblid MecsI]
YMEHbIIATach PaBHOMEPHO, TO €CTh HA OJIHY U Ty k€ BenndyuHy. O0Ias cyMMa BBITUIAT PEBHICUIIA
cyMMy Kpenuta Ha 63%. Haiinute MecsiuHyI0 IPOLIEHTHYIO CTaBKY.

5-ro sHBaps OBLT BBIAAH TOJYTOJOBOM KPEOUT Ha pazBuThue OnsHeca. B Tabmumiie mpencraBieH
rpaduk ero morameHusl.

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

Hoar (B mpoueHTax oOT KpeanTa) | 100% | 90% | 80% | 70% | 60% | 50% | 0%

B koHIle kaxxoro mecsia, HauYuHas ¢ STHBaps, TEKYIIUN JOIT yBEIUUUBaICS Ha 5%, a BBITUIATHI 110

MIOTAIICHUI0 KPEeAWUTa MPOUCXOIUIN B TEPBOM MOJOBHHE Ka)XIOTO Mecsla, HadnHas ¢ ¢espans. Ha
CKOJIBKO TIPOIEHTOB OO0IIIasi CyMMa BBITUIAT ITPH TAKUX YCIOBUSAX OOJBIIE CYMMEBI CaMOTO KpeauTa?

4.

B utone 2016 roxa nimanupyeTcs B3ATh KpEAUT B pazMmepe 4,2 MiH. py0. Y CIoBUS BO3BpaTa TaKOBBI:

— KaKIbIH SHBApb JOJIT BO3PACTaeT Ha % MO CPaBHEHHUIO C KOHIIOM MPEABLAYIIErO Toa.

— ¢ (eBpalIs O UIOHB HEOOXOAUMO BBITUIATUTH YaCTh JOJTA.

— B utosie 2017, 2018 u 2019 rogoB qoar ocraercsi paBHbIM 4,2 MIIH. pyoO.

— cymmbl BeituiaT 2020 u 2021 rojoB paBHBL.

Haiimure r, ecmm B 2021 romy gonr OymeT BBIIIAYCH ITOJIHOCTBIO W OOIIHE BBIIUIATHI COCTABST

5.

6,1 muH. pyOseit.

B pacmopspkeHnn HavadhbHMKa WMeeTcss Opurama paboumx B coctaBe 24 denoBek. X HyxHO
pacrpenenuTh Ha JIeHb Ha JBa oOBekTa. Ecnu Ha mepBoM oOBEKTe padoTaer t "enoBek, TO HX
cyrouHas 3apriata cocrtapiser 4t?y.e. Ecium Ha BTOpoM 00beKkTe paboTaeT tdenoBek, TO HX
CyTouHas 3apruiara cocrasiser t? y. e. Kak Hy)KHO pacnpenenuTs Ha 3TH 00bEKTHI OpHUrasy pabouux,
4TOOBI BBIIUIATHI HA MX CYTOYHYIO 3apIuiaTy oka3aiuch HauMEHbIIMMU? CKOJBKO Y. €. B 3TOM

CJIyvdac ImpuacTcs 3alJIaTUTb pa60LII/IM?

Tema 4. 3a0auu c napamempamu
BapuanT (o6pa3zerr)
Onpenennre, Npu KakuX 3HAYEHHUAX IapaMeTpa a ypaBHEHHE
lx —2| =alog, |x—2|
HNMECT POBHO ABa PCHICHUS.
HaﬁHHTe BCE€ 3HAYCHUS A, IIpHU KAXKJAO0M U3 KOTOPBIX YPAaBHCHUC

_— 3 = daxXx + a— 2
x+1

(— 1: —I—oo) N

Ha HpOMe)KyTKe ? UMEECT GOHBIHC )IByX KOpHeI/I.
Haf/i,[[I/ITe BCC 3HAUCHMUA a, HpI/I Ka>X10M U3 KOTOpBIX MHOXCCTBOM peIHCHI/Iﬁ HepaBeHCTBa

V3i—x+|x—a| <2
SABIISIETCS OTPE3OK.
Haf/iI[I/ITe BCC 3HAUYCHHA IMapaMeTpa a, IIpHU KAXKJA0M U3 KOTOPBIX HCPABCHCTBO

(x> +a® —13)v3x+2a <0

UMeeT He OoJiee ABYX pelIeHui.
Haiinure Bce 3HaueHUs &, MPU KaXIAOM U3 KOTOPBIX CUCTEMAa YPaBHEHUI
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(Y2 —xy+3x—y—6)v/x+2
V6 —x
x+y—a=0.

HMCCT POBHO ABa PAa3JIMYHbIX PCIICHUA.

Tema 5. Hecmanoapmmuvie apugpmemuueckue 3aoauu
Bapuant (o6pa3err)

1. JlaHBI N pa3IHMYHBIX HaTypaTbHBIX apu(PMETHICCKYIO

MPOTPECCHIO (n = 3)'

a) MoxeT T cyMMa BCeX JIaHHBIX 9rceN OBbITh paBHOM 147

6) KakoBo Hamboipiee 3HaUEHUE N, €CITM CyMMa BCEX TaHHBIX yucel MeHbie 9007

B) Haiimute BCce BO3MOXKHBIE 3HAYCHUS N, €CIIM CyMMa BCeX AaHHBIX YHMCeN paBHa 123.

2. B mocnenoBarenpHocTr 19752... xaxmas mudpa, HauMHAs C ITOH, paBHa mocieaHed nudpe
CYMMBI IPEABIAYIINX YeTHIPEX IU(p. BCTpeTuTcs 1 B 3TOM MOCIe10BaTENbHOCTH:

a) Haoop uudp 1234; 3269;

0) BTOpHuYHO Habop 1975;

B) Habop 81977

3. aHo Tp€X3HauHOE HATYPAILHOE YKMCIIO (YMCIIO HE MOXKET HauMHAThCS ¢ HYJIs), He kpatHoe 100.

a) MoJeT JI1 4aCTHOE 3TOT0 YUCIIA U CYMMBI €ro (P ObITh paBHBIM 907

0) MoXeT 71 9aCTHOE 3TOTO YHCIIa M CyMMBI ero nudp ObITh paBHBIM 887

B) Kakoe namboubliee HaTypallbHOE 3HAYCHHE MOXKET UMETh YaCTHOE NaHHOTO YHCIa U CYMMBI €ro
uup?

4. ByneM Ha3pIBaTh YETHIPEX3HAYHOE YMCIIO OYE€Hb CYACTIIMBBIM, €CIIH BCE IU(PHI B €ro NeCATHIHON
3aMCH Pa3iMyHBl, a CyMMa IEPBBIX JBYX W3 JITHX IU(pP paBHA CyMME IOCIEIHHUX JIBYX W3 HUX.
Hanpumep, oueHb cuacT/IMBEIM gBisieTcs yucio 3140.

a) CyliecTBYIOT JIM JBaALATH MOCIE0BATENbHBIX YETHIPEX3HAUHBIX YUCET, CPEH KOTOPBIX €CTh TPH
OYEHb CYACTIIMBBIX?

0) MoskeT 11 pa3HOCTh IByX OYCHb CUACTIIMBBIX YETHIPEX3HAUHBIX YHCEN paBHATHCS 20167

B) Haiimute HamMmeHbllee MPOCTOE YKCIO, Al KOTOPOTO HE CYIHIECTBYET KpPaTHOTO €My OYEHb
CYACTIIMBOTO YETHIPEX3HAYHOTO YHUCIIA.

5.V Jlens Tpu HaOOpa, B KaXKAOM M3 KOTOPBIX OJUHAKOBOE KOJIHMIECTBO pydek (Oompie 1). YV HOmm
HECKOJIBKO (0oJbiie 1) HabopoB pydek, MO 5 MTYK B KAKJOM.

a) Ilpu xkakom xonmmvectBe HabopoB y KOmu, konmudecTBo Bcex pydek y JIGHbI HedeTHO, €CIIi BCETO Y
neBoyek 105 pyuex?

6) MoskHO 1 pa3noxuth Bee pyuku FOmm u JIenst B 12 HabopoB 1o 12 pydek B kaxaom?

B) MOHO 11t pa3iokuTh Bee pyuku KOmum u Jlens B K HabopoB 1o K pydek B kaxaom (K > 3)?

qHuCClII, COCTAaBJIAOIINX

6.2. IlpuMepHbIe BONPOCHI ¥ 33 aHusI / 3a1a4M JIJIsl IPOMEKYTOYHOM aTTeCTAlINU
dopma IpOMEKyTOYHON aTTEeCTAIUN:
10 cemecTp — 3K3aMeH

Paspnens u Tembl IIpuMmepHbIe TEOpeTHYECKHE
BOIPOCHI

IIpumepHbIe MpaKTHYECKHE 321a9H

10 cemectp

1. VYpaBHeHHs, HEPABCHCTBA U MX CUCTEMEI

11 1) Tpuronomerpudeckue | 1) Haiiaure Bce KOPHH ypaBHEHHUS (\/Esinx +
TpuroHomerpudeckne | ypaBHEHHs M METOABl WX 1)(2 sinx —3) =0, yJIOBIETBOPSIOLIHE
YPaBHEHHUS W METOJIbI | PEIICHUSI.

ux pemenusa. Ot6op | 2) Ot60p KOpHE# HepapeHCTBy 1gx<0

KOpHEeW TPUTOHOMETPUIECKHIX

TPUTOHOMETPUIECKUX ypaBHEHUI

ypaBHEHUH

1.2 HepasenctBa u | 3) PaumoHasnbHble HEPABEHCTBA | 2) @) Pemmre ypaBHenue: V3 — 5% -

CHUCTEMBbl HEpPaBEHCTB C
OJIHOM IIEpeMEHHOM

U CUCTEMbI HEPABEHCTB
4) UppanvonanbHble
HEPAaBEHCTBA W CHCTEMEI

(2:5*+8:5*=-17)=0
6) Haiimute BCe KOpPHHM 3TOTO ypaBHEHUS,
npuHaAIeKamme mpoMexytky [-1; 0,5]




HCPAaBCHCTB

5) ITokazaTenpHbBIC
HEpaBEeHCTBA M CHUCTEMBI
HEPaBCHCTB
6) Jlorapudpmudeckne
HEpaBEeHCTBA M CHUCTEMBI
HEPaBCHCTB

7) HepaBeHcTBa ¥ CUCTEMBI
HEPABEHCTB C MOJIYJIEM

2. 'eoMeTpHUeCKUE 3a1a41

2.1
CrepeoMeTrpuyeckue
3a71a4¥ TOBBIIICHHOTO
YPOBHS CIIO)KHOCTH B

8) CrepeomeTpuiecKue 3aaun
Ha BBIYUCIICHUE PACCTOSHUI

9) CrepeoMeTpudecKue 3a1aqn
Ha BBIYUCIICHUE YTIIOB

3) Inomaas 60KOBOI MOBEPXHOCTH
NIPABUIILHOM YETHIPEXYTOJIBHON ITUPAMMUIBL
SABCD pagna 108 , a turormanb mMoTHON
[IOBEPXHOCTH 3TOM MUpaMubl paBHa 144.

cucreMe 3aganuii EI'D 10) Crepeomerpuueckue | Haitnure miomaas ceueHus, IpOXOISIIEro
10 MaTeMaTHKe 3a7a41 Ha BBIYHCJICHHE | Yepe3 BEPIINHY S 3TON MUPaMUIbI U Yepe3
Iomanei JHaroHaib €€ OCHOBaHMSI.
11) Tloctpoenue  ceyeHuit
MHOTOTPaHHUKOB
2.2 Ilnanumerpuueckue | 12) [Inaanmerpuueckue | 4) Menmanst AAi, BB1 u CCi TpeyroiapHuKa
3aJa4H IIOBLIIIEHHOTO 3aJ]a4d Ha 10Ka3aTeIbCTBO ABC nepecekarotcs B Touke M . Touku A», B,
YPOBHSI CJIOKHOCTHU B 13) [Tnanumerpuueckue | u C; — cepeaunsl oTpeskoB MA, MB u MC

cucteme 3agannii EI'D
10 MAaTEMATHUKE

3aJa4d Ha BBIYUCIICHUC

COOTBETCTBEHHO.

a) Jlokaxwure, 4YTO IJIOLIAbh LIECTUYTOJIbHUKA
A1B,C1A2B1C) BIIBOC MEHBIIIE IUIOIAIHN
Tpeyronbparka ABC .

0) Haiinute cymmy KBajpaToB BCEX CTOPOH
3TOTO IIECTHUYTOJbHHUKA, €CIU H3BECTHO, UTO

AB=5,BC=8uAC=10.

3. 3a71a9u ¢ 5KOHOMHUYECKUM COJICPIKAHUEM

3.1 Bugsl 3anau ¢
SKOHOMUYECKUM
COZlepKaAHUEM
MOBBIIIEHHOTO YPOBHSA
CJIO’)KHOCTH U IIPUEMBI
ux pemeHus. Bumpl
3az1a4 ¢
9KOHOMHUYECKUM
CoZlepKaHUEM
MOBBIIIEHHOTO YPOBHSA
CJI0KHOCTH U ITPHEMBI
WX peleHus

14) 3agaun ¢ 3KOHOMHYECKUM
coJiep)KaHueM

5) B utosie miaHUPyeTCs B3SITh KPEAUT HA
cymmy 69510 py0. YcioBus ero Bo3spara
TaKOBBI;

- KaXJbl{ SIHBapb JOAT Bo3pacTtaeT Ha 10% mo
CPaBHEHUIO C KOHIIOM MPEABLAYIIEro Tojia;

- ¢ (heBpaIs 1O UIOHB KAXJIOT'0 T0J1a
HE00XO0IUMO BHIILIATUTH HEKOTOPYIO 4acTh
JIoJTa.

Ha ckoinbko py0ieit 0osibliie IpUIeTCsS OTAATh
B ClIydYae, €ClId KpenuT OyeT TOTHOCTHIO
MIOTAIIeH TPeMs PaBHBIMU ILIATEKaMU (T.€. 3a
TPH r'oJia), IO CPABHEHHUIO CO CIIy4aeM, €CIIU
KpPeAUT OYET MOJHOCTHIO TOTallleH JABYMS
paBHBIMH TuIaTeXaMH ( TO €cTh 3a JiBa roja)?

4. 3agauu ¢ napameTpaMu

4.1 OcobOennoctu u | 15) Pemenune  3amau ¢ | 6) Haiimure Bce 3HaUeHHS a, TPU KAXKIOM U3
THUTIBI 3aja4 C | mapamerpamu KOTOPBIX YpaBHEHHE
napaMeTpamMu anredpanvdecKuMH METOJaMH 36%-(8a+5)-6*+16a*+20a-14=0 UMEET
16) Pemenune 3amau  C | €IMHCTBEHHOE pPEIICHUE.
napameTpamu
(YHKIMOHANBHBIMU METOJJAMHU
4.2 Meroapl pemenus | 17)  Pemenne  3amau ¢ | 7) Haiigute Bce 3HaueHuWs mapamerpa a, IpH
3aJa4 Cc napameTpamu napameTpamu KaXJIOM W3 KOTOPBIX CHCTEMa YpaBHEHHH
(yHKIIMOHAITBHO- AMeeT eIMHCTBEHHOE pellleHHe

rpaUYecKUMHI METOJITAMU
18)Pemenune 3a1a4 c
rnapamMeTpamu

{(le -3)2+(y—-4)?%=4
y=2+ax
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| TCOMCTPUICCKUMHU MCTOJAMU

5. HecranmaprHble apudMeTniecKue 3a/1auu

5.1 Teoperndeckue
OCHOBHI PEIICHUS
HECTaHIAPTHBIX
apuhMETHICCKUX 3a1ad
B CHCTEME 3aJaHui
EI'D no matemaTHke

19) Hecranmaptasie
apudmeTnyeckue 3amavd "
MIPUEMBI X PEIICHHUS

20) Mertonbt peTeHIHs
YpaBHEHUH U HEPaBEHCTB B
LIEJBIX YUCIIAX.

8) . Umeercs 8 xaprouek. Ha HUX 3amuCBIBalOT
0 OJIHOMY Kaxnoe u3 umcen: -11, 12, 13, -14,
-15, 17, -18, 19. KapTrouku nepeBopaduBaroT U
nepememuBaroT. Ha uX 49MCTBIX CcTOpOHaX
3aHOBO MHUIIYT IO OJHOMY Ka)KIO€ U3 YHCell: -
11, 12, 13, -14, -15, 17, -18, 19. I1ocne 3Toro
yuciaa Ha KaKIOW KapTOYKe CKJIAABIBAIOT, a
[I0JIyYEHHBIE BOCEMb CYMM IIE€PEMHOKAOT.

a) MoXeT JI1 B pe3yJIbTaTe MOJYYUTHCS HOJb?
0) MoxkeT 11 B pe3ynbTaTe noiayuutses 1177
B) Kaxkoe HanMCHBIIICEe enoe
HEOTPHUIIATEIbHOE YHCIO MOXKET B pe3yJbTaTe
TIOJIYYUThCS?

CocraBurens (n):

®domuna A.B., nouent kap. MOMM

(pamunusn, unuyuanet u dondcnocms npenooasamens (ei))
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