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1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMITETCHIIMM OCHOBHOW Mpod)eCcCHOHAIbHON 00pa3oBaTebHONM MporpaMMbl OakajgaBpuaTa

(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 KOMIETEHIUH, WHIUKATOPHI HOCTUKEHUS] KOMIIETEHIU, 3HAHUSA,

YmMeHus, HAaBbIKH

Tabmmma 1 — MHauKaTophl TOCTHKEHUS KOMIIETCHIINH, GOopMUpyEeMbIe TUCITUTIIIMHOM

Ko n HazBaHWE KOMIIETEHIINT

WHAMKaTOPBI JOCTIKEHHUS
xomrerennuu o OITOIT

3uraHus, yMeHus, HaBbIkHU (3YB),
(dhopmupyeMble TUCIIHTUTHHON

[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
pa3pabareiBaTh 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
MaTeMaTHYeCcKue 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.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAaM YIeOHBIX 3aHATHN

06 N O0béM vacoB 1o popmam
11as TpyI0€MKOCTh M BHJIBI yueOHOM pabOThI IO TUCHUIUINHE, Y-
MIPOBOJIMMEIE B Pa3HBIX (popmax 000 300
1 O6miast TpyT0€MKOCTh JUCIUTUIHHEI 144 144
2 KonrakTHast pabota oOydarommxcs ¢ npenojgaBateneM (10 BUIaM 68 12
y4eOHBIX 3aHITHI) (BCETro)
AynutopHas pabora (Bcero): 68 12
B TOM YHCIIE:
JIEKIIHA 32 6
MIPAKTUYECKUE 3aHATHSI, CEMUHAPBI 36 6
MPAKTHKYMBI
J1a00paTopHbIe PAdOTHI
Breaymutopnas pabota (Bcero):
B TOM 4WcJe, WHIMBHIyalbHas pabora oOydarommxcs ¢
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MpernogaBaTcjicMm

MOJATOTOBKA KypCOBOM paboThl (IIPOEKTa) /KOHTAKTHAs
pabora

TpyMNIOBas, MHANBHIYyalbHAas KOHCYJbTALUS U WHBIC BUIBI
yueOHOM NesTeNHbHOCTH, NPeAyCMaTPUBAIOIIKE TPYIIIOBYIO
WIH  WHAABHAyalbHYI0O  paboTy  oOydaromuxcs ¢
IIPE0JaBATENIEM)

TBOpUeCKas padora (dcce)

3 CamocrosrenpHas pabota o0ydaronuxcs (BCero) 40 123
4 TIpomexyToUHAasl aTTecTanus 00y4aronIerocs - K3aMeH 36 9
3. YueOHO-TeMAaTHUYECKHUI IJIAH U COJepP:KaHue JAUCHUNIHHBI.
3.1 Y4eOHO-TeMaTHYeCKHIi IJIaH
Tabnuna 3 - YueOHO-TeMaTHUeCKUH IJIaH O4YHOM / 3209HON  (OPMBI 00yUeHUs
Obmas | TpynoemkocTs 3ansTuii (dac.) ®dopma
TPYRoEM | ODO 300 TEKYIIEro
E KOCTb Ay/IUTOPH. Ayaurop KOHTPOJIS U
= (Paznens! ¥ TEMBI AUCLUIUIMHBL (6ceeo 3aHSTUS H. IIPOMEXKYTO
% TI0 3aHSITHIM yac.) cpe |3amamma_ | po | O
X JIeKIL. | mpa JeK | mpa aTTeCTaluu
i KT. | KT yCIieBaeMoC
% ™

Cemectp 10
1. Ypasnenusn, nepagencmea | 24 6 8 8 2 2 24
U ux cucmemol

1 | Tpuronomerpuueckue 12 2 4 4 1 40291070:3701 0¥
YpaBHEHUST U METOAbl MX aJlbHBIC
pemienus. OTOoOp  KOpHe 3a1aHUs
TPUTOHOMETPUUECKUX
YpaBHEHUM.

2 IToka3aTennHEIE u 12 4 4 4 1402910%0:3701 '
norapuMuIecKue aJbHbIE
YpaBHEHUsI, HEPABEHCTBA U UX 3a1aHUs
CHCTEMBI.

2. 'eomempuueckue 3a0auu | 24 6 8 8 1 1 26

3 CrepeomeTpuuecKre 3a1a9n 12 2 4 4 1 405010%0:3%010%
MOBBIIIEHHOT'O YPOBHSA aJIbHBIE
CIIOKHOCTH B CHCTEME 3aaHui 3aaHus
EI'D no MmaremaTtuke

4 [TnanuMeTpuvecKue 3a1a4n 12 4 4 4 1 405010%0:3%010%
MOBBIIIEHHOT'O YPOBHSA aJIbHBIE
CIIOKHOCTH B CHCTEME 3aaHui 3aaHus
EI'D no Mmarematuke
3. 3aoauu c skonomuueckum | 24 8 8 10 1 1 24
cooepicanuem

5 Bune! 3agau ¢ 12 4 4 4 1 40291070:3701 0%
HKOHOMUYECKUM aJbHBIC
COJIepKaHUEM TTOBBIIIIEHHOTO 3aIaHUS
YPOBHSI CJI0KHOCTH U MPUEMBI
WX penieHus. 3aaadu o
BKJIQJIaX U KpeauTax.

6 Bune! 3agau ¢ 12 4 4 6 Nunusumy
HKOHOMUYECKUM aJlbHbIC
COJIEpKaHUEM TTOBBIIIIEHHOTO 3a1aHUS
YPOBHSI CJIO)KHOCTH U MPUEMBI




UX penieHusd. 3aaayu Ha

COCTABJICHUE YPAaBHECHUM B

LENBIX YHCIIax

4. 3a0auu c napamempamu | 22 8 8 8 1 1 26

Oco00EeHHOCTH W THUIBI 3a1a4 C 12 4 4 4 NunuBuay

nmapamMeTpamMu aJIbHbBIE
3aJaHus

MeToapl  pelieHdss  3agad ¢ 10 4 4 4 1 405010%0:3% 01 0%

nmapamMeTpamMu aJIbHbIE
3aJJaHus

5. Hecmanoapmmuoie 14 4 4 6 1 1 23

apugmemuueckue 3aoauu

Teopernueckue OCHOBBI 14 4 4 6 140391070:0910%

perieHus HECTaHaPTHBIX aJIbHBIC

apudMeTHYECKNX 3aJad B 3aJaHUs

cucteMe 3ajganuii EI'D 1o

MaTeMaTHKe

ITpomexxyrounas arrecranus | 36/9 36 9 DK3amMeH

NTOI'O o cemecTpy 144 32 36 |76 6 6 132

4 TlopsiioK OLEHMBAHUSI YCNeBaeMOCTH W CHOPMUPOBAHHOCTH  KOMIETeHUMit
00y4YaIerocsi B TeKyle M NpoMe;KyTOYHOM aTTeCTAlUM.

I[JI?I MOJ0KHUTEITbHOM OIICHKHU I10 pE3yjibTaTaM OCBOCHUA AUCHHUIIJIMHBI O6yanOHIeMYC$I
HE00XO/MMO BBINIOJIHUTh BCE YCTAHOBJIEHHBbIE BMJIbI yueOHOW paboThl. OleHKa pe3ysbTaToB
paboTel 0Oy4JaromIerocs B baymiax (1o BuIaM) MpuBecHa B Tadymie 4.

Tabmuna 4 - bannpHO-pedTHHrOBas OIEHKAa pPe3ylbTaTOB Y4eOHOH  paboThI
oOyuaromuxcs no sugam (bPC)
YueOHast Cymma | Buasbl n | OneHka B aTrecTalliu Banabl
padora (Buabl) | 6aJLUI0B | pe3yJIbTAaThI (a7
yueOHoM HeJeJIb)
padoThI
Tekymas 60 Jlexumonnsie | 0,5 6ajia nocemienne 1 nekuuonHoro | 1-8
yaeOHast pabota 3aHATHUS 3aHATHUS
B cEMecTpe (KOHCTIEKT)
(ITocemenne (16 3ansTHIT)
3aHATHH 11O [Ipaktuueckue | 0,5 6asia - mocemenue 1 9-27
pacIrCaHuo U (18 3aHsATHIT). | IPAKTHYECKOTO 3aHATUS
BBITIOJTHEHHE ot 1 10 2 6ay10B — mIOCeleHue 1
3aJIaHui) 3aHATHS U CYIICCTBCHHBIN BKJIA/ HA
3aHATHUU B pPabOTY BCEHl TPYIIIIHI,
KonTtponbHas | 3a KOHTpPOJILHYIO padoTy: 15-25
pabota 3 6aja (BeimosiHeHO 51 - 65%
3aJIaHNi )
4 6ana (BeImoaHEHO 66 - 85%
3aJIaHNi )
5 6asoB (BeimoHeHO 86 - 100%
3aJIaHN )
Htoro no tekymieit pabote B cemecTpe 25-60
[Tpomexxyrounas | 40 Bomnpocsr k 10 6aas10B (TOPOTOBOE 3HAYCHHE) 10-40
arTrecTamnus JK3aMEHY 40 6an10B (MaKCHUMAaJIbHOE 3HAYCHUE)
(9K3aMeH) Tect
HToro no mpomMexyTo4HOU aTTecTanuu (3K3aMeH) 40 GanoB

CymMmapHasi OlleHKA 110 M COMILIMHE:




CymMma GaioB Tekylei u mpoMexxyTounoit arrectamuu: 51 — 100 0.

HalOpanHubie 0aiisl IepeBOIATCS B TPAIUIIMOHHBIC OIICHKH TI0 CICIYIOIICH IIKae:
— 86 u OoJiee — «OTIUYHOY;

— 70-85— «xopomioy;

— 51-69 — «yOBIETBOPUTEIHHOY;

— 50 ¥ MeHee — «HEYJOBJIETBOPUTEIHHOY.

Obyuaromemycs o 3P0 3a1aHue HA CAMOCTOSTENIbHYIO pab0OTy U KOHTPOJIBbHYIO padoTy
BBIJIACTCS] HA YCTAHOBOYHOM CECCUH.

5 MarepuaibHO-TeXHUYECKOE, IPOTPAMMHOE U Y4eOHO-MeTOIHYecKoe obecneyeHne
AU CHUIIUHBI.

5.1 YueOnas aureparypa

OcHoBHasi yueOHasi IuTEpaTypa
1. KeiiB, M. A. DnemeHTapHasi MaTeMaTHKa (anredpa) : yueOHoe mocobue : B 3 wactsax / M. A.
KeiiB. — Kpacnosipck : KI'TIY um. B.II. AcradseBa, 2023 — Yactp 3 — 2023. — 92 c. —
Tekct : onexTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmMoTewHas cuctema. —  URL:
https://e.lanbook.com/book/315167 (marta obpamenus: 20.06.2023).
2. Jlynry, K. H. OcHOBHbBIE METOJIbI PEIICHHS 3a/1a4 110 3JIEMCHTApPHOW MaTeMaThuKe : yueOHOoe

nocobue / K. H. JIynry, E. B. MakapoB. — Mocksa : DUZMATIJIUT, 2015. — 336 c. — ISBN
978-5-9221-1588-9. — Tekcr : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL.: https://e.lanbook.com/book/91183 (mara obparenus: 20.06.2023).

JlonoIHUTeIbHAS JTUTEepaTypa

1. 3onorapésa, H. JI. Anrebpa. OCHOBHOH Kypc C peleHHsMHM M YKa3aHUSMH : y4yeOHO-
Meroandeckoe nocooue / H. JI. 3omorapéra, FO. A. Tloros, M. B. ®enoToB ; moa penaxiuyeid M.
B. ®enoroBa. — 2-¢ m3a. (91.). — Mocksa : Jlaboparopus 3nanwmii, 2022. — 581 ¢. — ISBN
978-5-00101-955-8. — TekcT : 2neKTpoHHbIH // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/249929 (mata obpamierus: 20.06.2023).

2. [Terpymxo, . M. CoopHuK 3a1a4 o anredpe, reOMETpUN U HadyajlaM aHaiu3a : yueOHoe
nocooue / M. M. Ilerpymko, B. U. IIpoxopenko, B. ®. CadponoB. — 2-¢ m3n. — CaHKT-
[TerepOypr : Jlanb, 2022. — 576 c. — ISBN 978-5-8114-0726-2. — Tekct : 31meKTpOHHBIH //
Jlanb : anekTpoHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210143 (nata
oOpamienus: 20.06.2023). — PexxuM foctymna: i aBTOpU3. MOJIb30BaTENEH.

5.2 MaTepua/jibHO-TeXHHYECKOEe M MPOrpaMMHoOe o0ecniedeHue TUCIUTLIMHBI.
YyeOHble 3aHATHS 0 AUCHUILIMHE TpoBoasiTcs B yueOHbIX ayauTopusx KI'TIN KemI'V:

Pemrenue 3amau  |309, 310, 325 VueOHble ayAuTOPUH 151 TIPOBEACHUS 3aHATHIA JICKIIHOHHOTO 654000,

TOCy/IapCTBEHHOM [ THTIa, CEMHHAPCKOTO (IIPAaKTHIECKOTO0) THIA, IS TPYIIIOBBIX U MHANBUAYAIBHBIX | KemepoBckas

UTOTOBOI KOHCYJIbTAIIMi, TEKYLIEr0 KOHTPOJIS U MPOMEXKYTOUHOI aTTecTalluu obnacTs -

aTTecTalyu o  |(MyJbTHMEANITHAS ) Kysbacc, .

MaTeMaTHKe CrenuanusupoBaHHas (yueOHas1) Mebesb: 1ocKa MeJIoBasi, Kadeapa, CTOJBl, Hogoky3Helk,
CTYJIbsI p-KT
OG6opyaoBaHue ISl IPE3CHTALNH YIeOHOro MaTeprana: 10Cka HHTepaKTuBHas, |MeTamutypros, .
KOMIBIOTEP MPENoJaBaTelisi ¢ MOHUTOPOM, IIPOSKTOP, aKyCTHYECKask CHCTeMa, 19, kopnyc 4
9KpaH

Hcnone3yemoe nporpammuoe obecneuenne: MS Windows (Microsoft Imagine
Premium 3 year o cyb6munensnonaomy qorosopy Ne 1212/KMP ot 12.12.2018
r. go 12.12.2021 r.), LibreOffice (cBoGomno pacnpoctpansemoe I10),
artusupycuoe [10 ESET Endpoint Security, munensus NeEAV-0267348511 no
30.12.2022 r.; Mozilla Firefox (cBo6oauo pacnpocrpansemoe I110), Google
Chrome (cBo6oxHO pacnpoctpansemoe I10), Opera (cBo6onHO
pacnpoctpansemoe I10), Foxit Reader (cBo6oaHo pacnpoctpansiemoe [10),
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https://e.lanbook.com/book/315167
https://e.lanbook.com/book/91183
https://e.lanbook.com/book/249929
https://e.lanbook.com/book/210143

WinDjView (cBo6oano pacnpoctpansemoe I10), Augexc.Bpaysep
(oTeuecTBeHHOE CBOOOTHO pactpoctpansemoe [10).
WnrepHer ¢ obecnieuenneM gocryna 8 O11OC

5.3 CoBpemenHble TnpodeccHoOHAIbHBIE 0a3bl JaHHBIX W HHQpOPMANMOHHbIE

CIIPaBOYHBIC CUCTEMBI.

IMepeuvens CIIBA u UCC no qucuunjimnHe
1. OObmepoccuiickuii MaTeMaTHIecKuil moptan (MHpOopMaIlMOHHAs CUCTEMA) -

http://www.mathnet.ru/

2. HWudopmarnmonHnas cucrema «EquHoe 0KHO JTocTyma K 00pa3oBaTeIbHbIM pecypcamy -
http://www.window.edu.ru.

3. zbMATH - https://zbmath.org/ - wmaremarnueckas ©0a3a [JaHHBIX, OXBAaTHIBAIOLIAS
MaTepuaibl ¢ koHna 19 Beka. zbMath conepxkut okoino 4 000 000 nokymeHTOB, U3 Oojee
3 000 xypuamoB u 170 000 kHUT IO MaTeMaTUKe, CTATHCTUKE, HHPOPMATHKE, a TaKKe

MallMHOCTPOCHUIO, (1)I/I3I/IKG, CCTCCTBCHHBIM HayKaM U [Ip.

6 Hnble cBeeHusi U (MJIH) MaTePUAJIbI.
6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT
Hnousudyanvuwie 3a0anus
Tema 1: Ypasnenus, HepageHCmea u ux CUCHIEMbL

Bapuant (o0Opaserir)

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

1. a) Pemnre ypaBHeHuE

;
0) Haiinure Bce KOpHU ATOTO ypaBHEHUS, IPUHAUICKAIINE OTPE3KY l 22

(49005X) sinx — 7\/§COSX.

2. a) Pemire ypaBHEHHE

.4
7

[ 5 ]
6) HaiinuTte Bce KOpHM ATOTO YpaBHEHHS, IPUHAIICKAIIUE OTPE3KY

5.22HF2 o101 1 <o,

3. Pemute HepaBeHCTRBO:

log,x —5
083X 70 - 5 0g, .
1 2logyx ~ =~ 082t

4. Pemnte HEPABEHCTBO:

06— 7 < (75— 6) -logg(x+ 1).

5. Pemnre HepaBeHCTB

Tema 2: I'eomempuueckue 3a0auu
Bapuant (o6pa3err)

1. B mnpaBunbHO#l uerblpéxyronsHoi nupamuae SABCD cropona AB ocHoBaHus paBHa 2\/5’ a
BeicoTa SH nupamuapl paBHa 3. Touku M u N — cepenunsl pédep CD u AB, cooTBeTcTBEHHO,
a NT — Boicora nmupamunel NSCD ¢ Bepmnoii N 1 ocHoBannem SCD.
a) JlokaxkuTe, 4TO TOYKa T SBIsETCS cepenanHoi SM.
0) Haiinure paccrosaue mexxay NT u SC.

2. B xyoe ABCDA:B:C1D1 Bce pebpa paBHbI 1.

a) JlokaxuTte, 4TO BD, L AC.

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

3. B Ttpeyronsuuke ABC npoBeniena  Ouccektpuca AM.  Tlpsmas, npoxojsmias — depes

BeplIMHY B neprnenaukyisipao AM, nepecekaet ctopony AC B touke N. AB = 6; BC=5; AC =09.
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http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

a) JOKaxuTe, 4To OuccekTpuca yria C Aenut oTpe3ok MN momnonam

0) mycth P — TOUKa mepecedeHus OuccekTpuc tpeyroabauka ABC. Halimute otHomenne AP © PN.

4. JlBe OKpYKHOCTH KacaloTcsi BHEIIHMM oOpasom B Touke K. [Ipsmas AB kacaercs mepBoit
OKpY>KHOCTH B TOUKe A, a BTopoii — B Touke B. IIpsmas BK nepecekaet nepByro okpykHOCTh B Touke D,
npsiMasi AK miepecekaeTr BTOpYr OKpYKHOCTh B Touke C.

a) Jokaxurte, 4o npsmbeie AD u BC napasieabHbl.

0) Haiinure miomans tpeyroiasarnka AKB, ecin n3BecTHO, 4TO paguychl OKpYKHOCTEH paBHbI 4 1 1.

5. [psimbrie, coneprxkamue karetel AC u CB npsmoyronsHoro tpeyronsarka ACB, SBISFOTCS OOIIUMHE
BHYTPEHHHMH KacaTeIbHBIMH K OKPY)XKHOCTM pajuycoB 2 u 4. [Ipsimas, conepikamnias THIIOTeHY3Y AB,
ABJISIETCS] MX OOIIel BHEITHEH KacaTeIbHOM.

a) JlokaxxuTe, 4TO AJMHA OTpe3Ka BHYTPEHHEH KacaTelbHOW, MPOBEJICHHOW M3 BEPIIMHBI OCTPOTO
yIiia TpeyroibHUKA IO OJTHON M3 OKPY)KHOCTEH, paBHA MMOJIOBUHE MepuMeTpa TpeyroinbHuka 4ACB.

0) Haiinure miomans tpeyroiasanka ACB.

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

1. B Gank Obin monoxked Bknax mon 10% rogoBeix. YUepes rof, mocie Ha4MCICHUS MPOLCHTOB,
BKJTamuuK cHsI co caera 2000 pyOuei, a eme depe3 Tof (OIATh MOCIIe HAYHCICHUS IIPOIICHTOB)
cuoBa BHec 2000 pyOneii. BeemerBrue 3THX AEHCTBHM depe3 TPH rojla CO BPEMEHH OTKPBITHS
BKIIaJla BKJIAJAYUK TMOJYYHJ CYMMY MEHBIIE 3aljlaHUpPOBaHHOW (ecau OBl He OBLIO
MPOMEKYTOUYHBIX Omepanuii co BkiIaaoMm). Ha ckoimbko pyOseil MeHbIIe 3ariaHUPOBaHHOMN
CYMMBI OH TIOJTY4HIT?

2. AHTOH B3s1 KpemuT B OaHKe Ha CpOK 6 MecsleB. B KoHIe kaxaoro mecsna oOmas cymma
OCTaBIIETrOCs JI0NTa YBEIMYUBAETCS HA OJJHO M TO YK€ YMCIIO MPOIIEHTOB (MECSYHYIO MMPOLEHTHYIO
CTaBKYy), @ 3aTeM YMEHBIIAETCS Ha CyMMY, yIUIaueHHYI0 AHTOHOM. CyMMBl, BHIIIJIAYUBACMbIEC B
KOHILIE KaXI0ro Mecsua, Moa0uparoTcsl TakK, YTOObI B Pe3ysIbTaTe CyMMa JONra KaKIblid Mecsil
yMCHbIIAIAaCh PaBHOMEPHO, TO €CTb HAa OJHY MU Ty XKC BCIINYUHY. O6Hla)1 CyMMa BBIILIAT
MpeBbICHIIa CYMMY KpeauTta Ha 63%. Haliaure MecsiuHyro POLIEHTHYIO CTaBKY.

3. 5-ro stHBaps OBUT BBIAH MONYTOAOBOM KpenuT Ha pa3BuTHe Om3Heca. B Tabmuie mpencraBieH
rpauK ero norameHusl.

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

HMour (B mpoueHTax oT Kpeanta) 100% | 90% | 80% | 70% | 60% | 50% | 0%

B koHIle Kak0r0 Mecsila, HauMHas ¢ SHBaps, TEKYIIUH JIOJIT YBEIMYUBAICS Ha 5%, a BBIILIATHI 110
MOTAICHUIO0 KPeIWTa TPOUCXOIWMIN B IEPBOW TOJOBHHE KAXKIIOTO Mecsla, HauwHas ¢ QeBpans. Ha
CKOJIBKO TIPOIEHTOB O0IIIasi CyMMa BBITIIAT ITPH TAKUX YCIIOBUSAX OOJBIIIE CYMMBI CAMOTO KpeauTa?

4. B wmrone 2016 roga mimaHHpyeTcs B3SATh KpeauT B pasMepe 4,2 MIH. py0. YCIOBHUS BO3Bpara

TaKOBHI:

— KaX/[pI{ STHBApPb JOJT BO3PACTAeT Ha % 10 CPaBHEHHIO C KOHIIOM IPEIBIAYIIEeTo ro/a.

— ¢ (heBpaJis 10 UIOHb HEOOXOAMMO BBHITUIATUTH YACTh JIOJITA.

— g utojie 2017, 2018 u 2019 rogoB qoar ocraeTcsi paBHbIM 4,2 MITH. pyoO.

— cymwmsbl Beimiat 2020 u 2021 rogoB paBHBIL

Hatinure r, ecnmu B 2021 roay monr OyjaeT BbIILIAYEH MOJTHOCTHIO M OOIIME BBIMUIATHI COCTABST
6,1 muH. pyOseit.

5. B pacnopsbkeHnn HavanbHHKA UMeeTcs Opuraaa pabodumx B cocraBe 24 yenoBek. VX HyXHO
pacripenenuTh Ha JIeHb Ha aBa oObekTa. Ecnm Ha mepBoM oO0bekTe paboTraer t 4ernoBek, TO uX
cyrouHas 3apriara cocrasisier 42y.e. Ecnm Ha BTopoM 00bekTe paboTaer t 4elnoBeK, TO HX
cyTouHas 3aprmuiata coctapiseT t?y.e. Kak HyHO paclpenelHTh Ha 5T OOBEKTHI OpUramy
pabounx, 9yTOOBI BHIILIATHI HA MX CYTOYHYIO 3apIniaTy OKasaauch HauMEHbIIMMHU? CKOIBKO
y. €. B 9TOM CJIy4ae MpUAeTCs 3aliaTUTh pabouum?

Tema 4. 3a0auu c napamempamu
Bapuanr (o6pa3zer)
1. Onpenenure, Npyu KakuX 3HAYCHUSX IIapaMeTpa a ypaBHEHHE
|x — 2| = alog, |x— 2|

HNMECT POBHO ABa PCUICHUS.



2. Haﬁ,I[HTC BCC 3HAYCHMS A, IPU KAXKJIOM M3 KOTOPbIX YPaBHCHHE

5
x+1

— 1 o0 o
Ha npOMemyTKe( L + ) UMeeT OOJIbIIIe ABYX KOPHEH.
3. Haiinure Bce 3HaYeHUs @, IPU KaKIOM M3 KOTOPHIX MHOXKECTBOM PEIICHUI HEPABEHCTBA

V3—x+|x—al<2
SABIIACTCA OTPE3OK.

4, HaﬁI[PITC BCE€ 3HA4YCHMS NapaMeTpa a, Ipu KaxXKJ0M M3 KOTOPbIX HEPAaBECHCTBO

(x> +a*>—13)/3x+2a <0
UMEET He 0oJiee ABYX peIICHUi.

5. Haiinure Bce 3HaUeHUS @, IPU KAXKIOM U3 KOTOPBIX CHCTEMa YPaBHEHUN
(P —xy+3x—y—6)vx+2 0
V6 —x o
x+y—a=0.

MMEET POBHO [1BA PA3IUYHBIX PEILICHHS.

—3l=ax+a—2

Tema 5. Hecmanoapmmuwie apughmemuueckue 3aoauu
Bapuant (o0Opa3err)
1. JaHbl N pa3nuyHbIX HaTypaJbHbIX 4yucen, COCTaBJIAIOIIUX apuU(PMETUYCCKYIO

TIPOTPECCHIO (n=3).

a) MoxkeT 1 cyMMa BCEX JaHHBIX Yucel ObITh paBHOM 147

0) KakoBo HaubomnbIee 3Ha4eHUE N, €CIIM CyMMa BceX JaHHBIX yrcen Menbiie 9007

B) Haiigure Bce BO3MOXKHBIE 3HAUEHUS N, €CIIM CYyMMa BCEX JaHHBIX 4Yrcel paBHa 123.

2. B mocnenoBarenpHOCTH 19752... Kaxmas mudpa, HauMHAS C TATOW, paBHa mocienHed nudpe
CYMMBI TIPEABITYINX YeThIPpEX Udp. BeTpeTutes nu B 3TOH MoCie10BaTeIbHOCTH:

a) Habop nudp 1234; 3269;

0) BTOpuuHO Habop 1975;

B) Habop 81977

3. laHo Tp€X3HauHOE HATYPAIBLHOE YKMCIIO (YHUCIIO HE MOXKET HAuMHAThCS ¢ HYJIs1), He kpatHoe 100.

a) MoKeT JTh 9acTHOE 3TOTO YUCIIa U CYMMBI €ro IUQp ObITh paBHBIM 907

0) MoXeT JiM YaCTHOE 3TOT0 YMCJIa U CyMMBI ero iudp ObITh paBHbIM 887

B) Kakoe Haunbomblee HaTypaibHOE 3HAUCHHE MOXKET UMETh YaCTHOE JAHHOTO YMCIIA U CYMMBI €T
up?

4. Bynem Ha3bIBaTh YETHIPEX3HAUHOE YHCIIO OUYEHb CUACTIMBBIM, €CIIH BCE LUQPHI B €0 IECITUIHON
3allUCH Pa3JIMYHbl, @ CyMMa IEPBBIX JABYX W3 OTHX IU(p paBHA CyMMe IOCIETHHX JBYX W3 HHX.
Hanpumep, ouenb cuacTiIMBEIM gBisieTcs yucio 3140.

a) CymiecTByIOT JIM ABaALAaTh MOCIE0BATENbHBIX YETBIPEX3HAUHBIX YUCET, CPEIU KOTOPBIX €CTh TPH
OYEHb CUACTIIUBBIX?

6) MoxeT 1 pa3HOCTh ABYX O4Y€Hb CHACTIMBBIX YETHIPEX3HAUHBIX YKces paBHATHCS 20167

B) Haiimure HamMeHblIee MPOCTOE YHCIO, AT KOTOPOrO HE CYIIECTBYET KPAaTHOTO €My OYeHb
CYACTJINBOTO YETHIPEX3HAYHOT'O YHUCTIA.

5. ¥V Jlens Tpu HabOpa, B KaXIOM M3 KOTOPBIX OAMHAKOBOE KOIMYECTBO pydek (6ombmie 1). Y HOmu
HECKOJIBKO (0ombie 1) HabopoB pydekK, MO 5 MTYK B KAKIOM.

a) Ilpu xakom konmudecTBe HaOOpoB y FOnu, KonruecTBO Beex pydek y JIeHbl HeUeTHO, eCiii BCETo y
neBouek 105 pydex?

0) MoxHO Jin pa3iiokuTh Bee pyuku FOmu u Jlensl B 12 Ha00poB 1o 12 pydek B KaKI0M?

B) MOHO 11 pa3inoxuTh Bee pyuku KOnm u Jlens B K HabopoB 1o K pydek B kaxaom (K > 3)?

6.2. IlpumepHbIe BONPOCHI M 32/1aHUA / 321a4M IS IPOMEKYTOYHOM aTTeCTALMHU
dopma TPOMEKYTOUHOU ATTECTAIUHU

3 cemecTp — 3a4eT C OLEHKOU

4 ceMecTp — DK3aMEH

Pa3pnennl u TeMbl IIpumepHbIe IIpuMepHBbIe MPaKTHYECKHE 321a4H1
TeopeTHYEeCKUE BONPOCHI
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10 cemectp

1. ypaBHeHI/ISI, HCPABCHCTBA U UX CUCTCMbI

11 1) Tpuronomerpuyeckue | 1) Halizute Bce KOpHH  ypaBHEHHS
TpuronomeTpudeckue | ypaBHeHHss M MeETOABl HX | (v2sinx + 1)(2sinx —3) = 0,
YpaBHCHHSI U MCTOABI | pCHICHUA. yIIOBJICTBOPSIONINE HepaBeHCTBY tgX<0
ux pemenus. Ot6op | 2) OTt60p KOpHEi
KOpHei TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKUX | YPAaBHEHUN
ypaBHEHUH
1.2 HepaBenctBa u | 3) Paunonansusie | 2) a) Pemmure ypaBHenue: V3 — 5% -
CUCTEMBbl HEPABEHCTB | HEPABEHCTBA M CHUCTEMSBI | (2-5% +8-5"% —17) =0
C OJJHOM ITEPEMEHHON | HEPABEHCTB 0) HaiimuTe Bce KOpHU 3TOTO ypaBHEHHUS,
4) WppanuoHaibHble | IpuHAmICKaIIe mpoMexytky [-1; 0,5]
HEpPaBeHCTBA M  CUCTEMBbI
HEpaBEHCTB
5) [TokazarenbHbIE
HEpPaBEHCTBA M  CUCTEMBI
HEPaBEHCTB
6) Jlorapudmmueckue
HEpPABEHCTBA M  CUCTEMBI
HEpaBEHCTB

7) HepaBeHCTBA M CHCTEMBI
HEPABEHCTB C MOAYJIEM

2. 'eomeTpuyeckue

3agaqdu

2.1 8) Crepeomerpuueckue | 3) [nommaas 60KOBOM MOBEPXHOCTH
CrepeoMeTpuueckue | 3aJjauyd  Ha  BBIYMCIICHUE | IPAaBUJIBHOM YETHIPEXYTOJIbHOW MUPAMMU/IBI
3a/1a4M MOBBIILIEHHOTO | PaCCTOSHUI SABCD pasna 108 , a miomaas noaHou
YPOBHS CIIO)KHOCTH B | 9) CrepeomeTpuuecKkue | IOBEPXHOCTH 3TOM NUpaMuabl paBHa 144.
CUCTEME 3a/laHui 3ajaud  Ha  BbluMcieHue | HaliguTe momanas ceueHus:, MpoXoasiero
EI'D no maremaTtuke | yrioB 4yepe3 BEpPIIMHY S 3TON NUpaMUbl U 4epe3

10) CrepeomMeTpriecKue | 1uaroHajib €€ OCHOBAHUS.

3aJjaud  Ha  BBIYMCIICHUE

Iontaaei

11) TIloctpoeHue ceueHuit

MHOTOTPaHHHKOB
2.2 12) [Tnanumerpuueckue | 4) MenuaHnsl AAi;, BB1 mu CCy
[InanumeTpuueckue | 3a7a4M Ha JI0KA3aTEIbCTBO 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 BBIYMCICHUC

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

6) Haiinute cymmy KBaJapaTroB BCeX CTOPOH
9TOr0 INECTUYTOJbHHUKA, €CIM H3BECTHO,
yto AB=5,BC=8u AC=10.

3. 3amauu ¢ H5KOHOMUYE

CKHUM COACPKAHUEM

3.1 Buaer 3agau ¢
SKOHOMHYECKUM
coJiep:KaHueM
MIOBBIIIEHHOTO
YPOBHSI CIIOKHOCTH U
MIPUEMBI X PEIICHUS.

14) 3agaun
SKOHOMUYECKHUM
coJiepKaHUEM

Buner 3agau c

5) B utone manupyercs B3STh KPEIUT Ha
cymmy 69510 py6. YcnoBus ero Bo3Bpara
TaKOBBI:

- KaXIbIH STHBaph TONT Bo3pactaeT Ha 10%
110 CPABHEHUIO C KOHIIOM MPEeAbLIYIIEro
roja;

- ¢ (peBpaIst 10 UIOHB KAXKJIOTO rojia
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SKOHOMHYECKUM
coJiepiKaHueM
MOBBILIIEHHOTO
YPOBHS CIIOKHOCTH U
MPUEMBI UX PELIeHUs

HEOO0XOMMO BBHITUIATHTh HEKOTOPYIO YacTh
J0JTa.

Ha ckonbko pyOmeit 60mbIie mpuaeTcs
OTJIaTh B ClTydae, €CIIu KPeauT Oyaer
TIOJTHOCTBIO MOTAIIICH TPEMS paBHBIMHU
raTexami (T.€. 32 TpHU Toja), 1o
CPaBHEHHMIO CO CIIy4aeM, €CIIH KPEIUT
Oy/IeT MOJHOCTBIO MOTAIIEH IBYMS
paBHBIMHU IJIaTeX)aMu ( TO €CTh 3a J[Ba
roaa)?

4. 3agauu c mapamerpamu

4.1 Ocobennoctu u | 15) Pemenue 3amau

TUIIBI 3a1a4y C | mapaMeTpamu
rapaMeTpamMmu anredpanvyecKuMu
METOJIaMu

napameTpamMu
(GyHKIMOHATILHBIMH
METOJIaMH

16) Pemenue 3amau

6) Haiigure Bce 3HaYCHUS @, IPU KaXIOM
U3 KOTOPBIX YPaBHECHHE
36-(8a+5)-6*+16a*+20a-14=0 UMeeT
€MHCTBEHHOE PEIIICHHE.

4.2 Meronp! pewtenus | 17)  Pewmenune  3amau

3a/lad C ImapaMeTpaMu | IapaMeTpamMu

7) HaiimuTe BCce 3HAueHUs mHapamerpa a,
Opd  KOKIOM M3 KOTOPBIX CHCTEMa

(yHKIIMOHATIBHO- yYpaBHEHHI UMEET €IMHCTBEHHOE PEIICHHUE
rpadUYecKUMU METOaMU (xI1—3)2+(y—4)?2=4
18)Pemienue 3aza4 { y=2+ax
napameTpamu
reOMETPHUYECKUMHU
METOJaMHU
5. HecrangapTaele apudmeTndeckne 3a1a4un
5.1 Teopetnyeckue 19) Hecrannaprueie | 8) . HMmeercs 8 kaprouek. Ha Hux
OCHOBBI peIICHUS apupMeTHUECKUe 3aJaydl M | 3aIHCHIBAIOT MO OJHOMY Ka)KJ0€ M3 YHCEIN:
HECTaHJapPTHBIX MIPUEMBI X PEIICHUS -11, 12, 13, -14, -15, 17, -18, 19.

apupMeTUYECKUX 20)  Metoasl  permieHus
YPaBHEHUII M HEPABEHCTB B

3a71a4 B CUCTEME
samaauit EI'D mo
MaTeMaTUKe

OEJIbIX YUCIax.

Kaproukn [IEpEBOPAYUBAIOT u
nepememyBaroT. Ha X 4UCTBIX CTOpOHAx
3aHOBO NHMIIYT IO OJHOMY KaXJIoe U3
gucen: -11, 12, 13, -14, -15, 17, -18, 109.
[Tocne »Toro ymcna Ha KaXIOW KapTOUKe
CKJIaJ(bIBAIOT, & IOJIyYEHHBIE BOCEMb CYMM
IIEPEMHOXKAIOT.

a) MoxeT nu B pe3yiapTaTe IOJIYYHUTHCA
HOJIIb?

6) MoxeTr 1M B pe3ysibTaTe MOIYYUTHCS
1177

B) Kaxoe HaVMEHbIIIEE 1enoe
HEOTPUIIATEIBHOE  YHMCIIO  MOXKET B
pe3yJIbTaTe MOIYYUTHCS?

CocraButens (u): Pomuna A.B., nonenr kap. MOMM

(pamunus, unuyuaner u dondicnocms npenodasamens (ei))




