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1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMIIETCHIIMM OCHOBHOW MpoeCcCHOHAIBHON 00pa30oBaTeIbHON IporpaMMbl  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

®opMupyemMble KOMIETEHIMH, HHIUKATOPHI JT0CTHKEHUS] KOMIETEHIU, 3HAHUS,

YmMeHus, HAaBbIKH

Tabmmma 1 — MHAuKaTOphl TOCTHKEHUS KOMIIETCHIINHI, GOpMUpPYEeMbIe JUCITUTIIIMHOM

Ko n Ha3zBaHWEe KOMIIETEHIINT

WNHIuKaTOps JOCTHKEHUS
kommnereniuu no OITOIT

3Hanus, ymeHus, HaBeikd (3YB),
(hopMupyeMbIe AUCIUTUTHHOM

[IK-1: CnocoGen ocBanBaTh 1
HCIOJIb30BaTh TEOPETUUCCKHUE
3HAHUSI U TIPAKTHYECKHE
YMEHHUS M HABBIKH B
MpeaMeTHON 00JIacTh 10
npoduro "MaTtemaruka" mpu
pelIeHNU TPOQECCUOHATIBHBIX
3aja4

[1K-1.1 3naer CTPYKTYpY,
COCTaB W JOUNAKTUYECKHUE
€IMHULIBI IPEIMETHON 00IacTH
"Matemaruka"
(mpenoaBaeMoro mpeaMeTa)

[IK-1.2 Ymeer  OCyIIECTBIATH
oTOOp Y4YeOHOTO COACpIKAHUS
MPeIMETHON obactu
"Maremartuka" JUTSt €ero
peamuzalid B Pa3IMYHBIX
(dhopmax o0yueHus B

COOTBETCTBHU C TPEOOBAHUSIMHU
dIrocC 00

[IK-1.3 JIeMOHCTpUPYET YMEHHE
pa3pabarhiBaTh MO MPEIMETHOMN

o0nactu "Maremaruka"
pasnuyabie  QOpMBI  YUEOHBIX
3aHSATHHA, TPUMEHSATH METOJIHI,
MPUEMBI " TEXHOJIOTHU
oOydeHHs, B TOM  YHCIE
WHPOPMAITUOHHBIE

3HaTh:

- COACp)KaHME U METOIbI PEIICHHS
3a7a4 OCHOBHEIX pa3aeinoB
3JIEMEHTAPHOM MaTeMaTHKH

- CIIOCOOBI JIOCTHKEHHUS
0o0pa3oBaTelbHBIX  PE3yIbTaTOB U
CII0COOBI METOBI IAArHOCTHUKHU
pe3yJIbTaTOB 00yUeHUs

VYMeTh:

- OOBEKTMBHO OIICHHBAThL 3HAHHUS
00yJarouxcs Ha OCHOBE
TECTUPOBAaHHUS U JAPYIMX METOJOB
KOHTPOJISI B COOTBETCTBUHU c

peanbHBIMU y4eOHBIMU
BO3MOKHOCTSIMU JIeTeH

- pewiaTh HCCIIEIOBATCIBbCKIC
MaTeMaTHYeCKHE 3aJaud Ha OCHOBE
KOHCTPYUPOBAHUS HOBBIX R 0%
PEKOHCTPYKLIUU  yXKe HM3BECTHBIX
CrIoco0O0B U MPHUEMOB;

Bnagers:

- METOJIaMH JIMarHOCTHK PE3yJbTaTOB
oOyJeHwus, B TOM qHCIIe
ayTEeHTUYHBIMHU

- mnpuemamMu (B TOM 4HCIE W

IBPUCTUUECKHMH) pEUIeHHs 3agad B
o0macTu OCHOBHBIX pasziesnos
3JIEMEHTapPHON MaTEMATUKU

2 O0BbEM M TPYAOEMKOCTH JUCHUIIMHBI 110 BUIaM y4eOHbIX 3aHATHIL. ®OpMBbI

NMPOMEKYTOYHOM aTTeCTALNH.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCHUTUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

06 . O6béM wacoB o popmam
1ast TPyI0EMKOCTh H BUJIbI yUeOHOM pabOTHI IO TUCIIUTUINHE, oByueHHs
IPOBOJIMMBIE B pa3HbIX opmax 00 300
1 Obmas TpyT0EMKOCTh TUCITUTLTAHBI 144 144
2 KonrakTHast pabota oOydarommxcs ¢ npenojgaBateneM (10 BUIaM 72 12
y4eOHBIX 3aHITHH) (BCEro)
AynutopHas pabora (Bcero): 72 12
B TOM YHCIIE:
JIEKITUH 36 6
NPaKTUYECKUE 3aHSTHsI, CEMUHAPBI 36 6




PaKTUKYMBI

J1a00paToOpHbIe PabOTHI

BreaymutopHas pabora (Bcero):

B TOM 4HCJE, WHAMBHIyalibHas paboTa 0OydYaromuxcs ¢

npenojaBaTeieM
MONTOTOBKA KypcOBOW paboThl (MIpoeKTa) /KOHTAKTHAs
paboral

TpyMNIIOBas, WHAUBUIYANbHAS KOHCYJIbTALUS U WHBIC BUIBI
yueOHOM NesTeNHbHOCTH, NPeAyCMaTPUBAIOIIKE TPYIIOBYIO
WIH  WHAABHAyalbHYI0O  paboTy  oOydaromuxcs ¢

IIPEoJaBaTENIEM)

TBOpUECKas padora (dcce)
3 CamocrosrenpHas pabota o0ydaronuxcs (BCero) 36 123
4 TIpoMmexxyToUuHasl aTTecTanys 00y4aroerocs - K3aMeH 36 9

3. YyeOHO-TeMATHYECKH i IUVIAH U cojlep:KaHue THCHUIIMHBI.
3.1 YyeOHO-TeMaTH4YeCKHIl IJIAH
Tabmuua 3 - YueOHO-TeMaTHUeCKUH IJIaH O4HOM / 3209HON  (POPMBI 00ydeHUs

Obmas | TpynoemkocTs 3aHsTHH (dac.) dopma

TPYyROEM | ODO 300 TEKYLIETO
E KOCTb Ay/IUTOPH. Ayaurop KOHTPOJIS U
; Paszenbl ¥ TeMbl JUCIMILTHHBI (6ceco 3AHATHS H MPOMERYTO
5 10 3aHATUAM '-laC.) CPC 3aHITUS CPC YHOHU
= JIEKIL. | mpa JeK | mpa aTTeCTaluu
= KT. o | KT ycreBaeMoc
< TH

Cemectp 10
1. Ypaenenus, nepasencmea 2 2 24
U ux cucmemol

1 Tpuronomerpuueckue 12 4 4 4 Nunusumy
YpaBHEHUST U METOAbl UX aJlbHBIC
pemenusi.  Otbop  KOpHEH 3aIaHUS
TPUTOHOMETPUUECKUX
YpaBHEHUM.

2 IToka3aTennHEIE ul|l2 4 4 4 NunuBuny
norapupMuIecKue aJbHbIE
YpaBHEHUsI, HEPABEHCTBA U UX 3a1aHUS
CHCTEMBI.

2. 'eomempuueckue 3a0auu 1 1 26

3 CrepeoMeTpriecKre 3a1a4n 12 4 4 4 1 408910%0:9%010%
HOBBIIICHHOTO YPOBHSI aJIbHBIE
CIIOXKHOCTH B CHCTEME 3aaHui 3aaHus
EI'D mo MmaremaTtuke

4 [TnanumeTpuueckne 3aaaun 12 4 4 4 1 408910%0:9%010%
HOBBIIICHHOTO YPOBHSI aJlbHBIC
CIIOXKHOCTH B CHCTEME 3aaHui 3aaHus
EI'D no Mmarematuke
3. 3aoauu c skonomuveckum 1 1 24
cooepircanuem

5 Bune! 3agau ¢ 12 4 4 4 1 40291070:3701 0%
HKOHOMUYECKUM aJbHBIC




O6mas | TpymoeMmkocTh 3aHATHH (4ac.) dopma

TpyAoEM | ODO 300 TEKYIIETO
E KOCTh Ay/IUTOpH. Ayaurop KOHTPOJIS U
= [Pa3aensl ¥ TEMbI JUCIUITIIAHBI (6cezo 3AHATHS H. POMEKYTO
% 0 3aHATHAM yac.) cpc | 3ansmus cpe | THOH
X JEKII. | Tpa JeK | mpa arrecTanuu
= KT. m | k. yCIeBaeMoc
s ™

Cemectp 10
COJIEP>KaHUEM TMOBBIILIEHHOTO 3a71aHusl
YPOBHSI CJIOKHOCTH U MPUEMBI
WX peuieHus. 3aaadu o
BKJIQJIaX U KpeauTax.

6 Bungel 3amay ¢ 12 4 4 4 1%0391070:7010%
SKOHOMHUYECKUM aJbHbIe
COJIEP>)KaHUEM TMOBBIILIEHHOTO 3a71aHust
YPOBHSI CJIOKHOCTH U NPUEMBI
WX penieHus. 3agayu Ha
COCTABJICHUE YPAaBHEHUH B
LEJIBIX YKCiIax
4. 3a0auu c napamempamu 1 1 26

7 OcobeHHoCTH M THIBI 3a7a4 ¢ | 12 4 4 4 Nunusuny
nmapamMeTpamMunu aJIbHBIE

3a71aHuUsl

8 Metonpr pemierns 3amad ¢ | 10 4 4 2 Nunusuny
napamMeTpamMu aJIbHBIE

3a71aHusl
5. Hecmanoapmmuoie 1 1 23
apugmemuueckue 3adauu
Teopetnueckne OCHOBEI | 14 4 4 6 1 408910%0:9%010%

9 peuieHus HECTaHJapPTHBIX aJbHbIe
apupMeTHYECKUX 3a1ad B 3a7aHus
cucreme 3aganuii EI'D mo
MaTeMaTHKe
[TpomexyTrounas atrectanus | 36 DK3aMeH -

36

NTOI'O no cemectpy 144 36 36 | 36 6 6 123 | 36




4 Tlopsinok OlEHHWBAHHUS YCIEBAeMOCTH M C(POPMHPOBAHHOCTH  KOMIETEHIU
o0yuyarmomierocsi B TeKyleid u MPpoOMeKyTOYHON aTTeCTAI[UH.

JIJ1sl TIOJIOKUTENILHOW OICHKH TI0 pe3yJbTaTaM OCBOCHUS JUCHIUIUIMHBI 00y4arolieMycs
HEO0OXOUMO BBHITIOJTHUTH BCE YCTAHOBJICHHBIE BB Y4eOHOUW paboThl. OleHKa pe3yiabTaToB
paboThI oOy4arorierocs B 0amiax (Mo BuaaM) MpuBeeHa B Tadmuiie 4.

Tabmuma 4 - bBaibHO-peWTHHrOBas OIICHKAa PE3YJIbTaTOB  Y4eOHOW  pabOThI
obyyatonuxcs o sujgam (bPC)
Yyeouas Cymma | Buabl u | Onenka B aTrecTanum Banabl
padora (Buabl) | 0aJ10B | pe3yabTAThl (17
yueOHo# padoTbl HeJleJIb)
Texymas 60 JlexnnoHHbIE 0,5 6anma mnocemenue 1 0-9
yueOHas pabota 3aHATUA JEKIIMOHHOT'O 3aHATHUS
B CEMECTpE (KOHCTIEKT)
(ITocemenue (18 3aHsTHIN)
3aHATHUH 110 [Ipaktuyeckue (18 | 0,5 6anaa - mocenienue 1 9-21
pacluCcaHuIo U 3aHATHUH). MPAKTHYECKOTO 3aHATHUS
BBITIOJIHCHUE 1 6anna — nocemenue 1 3aHsaTHSA
3aJaHui) U CYIIECTBEHHBIN BKJIaJ Ha
3aHSITHH B pabOTY BCEH TPYIIIIHI,
KonTtponbHas 3a KonrTpoJuabnyio padory: 20-30
pabora 4 6anna (BeINoaHEHO 51

- 65% 3amaHuii)

5 6ans10B (BBIIOTHEHO 66
- 85% 3amanmii)

6 0ans10B (BBIIOTHEHO 86
- 100% 3amanuii)

HToro no Texymieii padbore B cemecTpe 29 - 60
[Ipomexxyrounas | 40 Bomnpocs k 10 6an10B (mOpOroBOE 10-40
aTTecTanus IK3aMEHY 3HAUCHUE)

(3K3aMeH) Tect 40 6anJ0B (MaKCUMaJIbHOE
3HAYCHHE)

HToro mo npoMe:KyTouHoOM arTecTanuy (3K3aMeH) 40

0aioB

CymMapHasi OlleHKA 110 I CUHIIINHE:

CymMma 6au1oB TekyIen 1 npoMexxyTouHoit arrecraruu: 50 — 100 6.

Hab6panHnbie 6aibl epeBoasATCS B TPAJUIIMOHHBIE OLIEHKH 10 CIIEIYIOIIEH [IKae:
— 86 1 00JIee — KOTIUYHON,

— 70-85— «xoporioy;

—51-69 — «y10BIIETBOPUTEIHHOY;

— 50 1 MeHee — «HEYIOBJIETBOPUTEIBHO.

Obyuaromemycs o 3P0 3a1aHue HA CAMOCTOSTENIbHYIO pab0Ty U KOHTPOJIbHYIO paboTy
BBIJIA€TCS HA YCTAHOBOYHOM CECCHUH.




5 MarepuajibHO-TeXHHYECKOE, TPOrPaMMHOE U YUeOHO-MeTOoAnYecKoe odecreyeHne
AUCHUTLIHHBI.

5.1 YueOnas 1ureparypa

OcHoBHasi yueOHasi IuTEpaTypa
1. KeiiB, M. A. DnemenTtapHas maTemaTuka (anredpa) : yueOHoe mocobue : 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

noco6wue / K. H. JIyary, E. B. MakapoB. — Mocksa : DUSMATIJIUT, 2015. — 336 ¢. — ISBN
978-5-9221-1588-9. — TekcT : aneKTpOoHHBIH // JIaHb : 2JIeKTpOHHO-OMOIMOTEeYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/91183 (mara obparenus: 20.06.2023).

JlonoJIHUTeIbHAS JTUTepaTypa

1. 3onorapésa, H. JI. Anrebpa. OCHOBHOI Kypc C peleHHsMHM U YKa3aHUSAMH @ y4yeOHO-
meToaudeckoe mocodue / H. JI. 3omorapéra, FO. A. ITomo, M. B. ®enoToB ; mon penakmueir M.
B. ®eporoBa. — 2-¢ u3a. (9m.). — Mocksa : Jlabopatopus 3nanuii, 2022. — 581 ¢. — ISBN
978-5-00101-955-8. — TekcT : neKTpoHHbIH // JIaHb : 2JIeKTpOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/249929 (mata oopamierus: 20.06.2023).

2. [Merpymiko, . M. COopHUK 3a1a4 110 ayreOpe, FTeOMETPUH M HadallaM aHajim3a : yuieOHoe
nocobue / M. M. Ilerpymiko, B. U. [Ipoxopenko, B. ®. CadonoB. — 2-e¢ uza. — CaHKT-
[MerepOypr : Jlanp, 2022. — 576 c¢. — ISBN 978-5-8114-0726-2. — TekcT : 351eKTPOHHBIH //
Jlans : anekTpoHHO-OMOMHMOTeuHas cuctema. — URL: https://e.lanbook.com/book/210143 (nata
obpamenust: 20.06.2023). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENCH.

5.2 MaTepHaHLHO'TeXHI/I‘leCKOE H NIporpaMmmMHoOe o0ecreuyeHue AUCHMUIIJINHBI.

Y4eOHble 3aHITHSI 10 AUCHUIUIMHE TPoBOJATCs B yueOHbIX ayautopusx KI'TIN KemI'V:
I'eomerpus 216 Aynutopusi METOJMKM MAaTeMaTHYeCKOro pa3BUTUst W 00y4eHus1|654027, KemepoBckas
MaTeMaTHke YueOHas ayJuTopus Ui MPOBEACHUS 3aHATUI JeKIMOHHOTO [00macTe - Kysbace, T.
TUIIa, CEMHUHAPCKOro (MPaKTUYECKOro) Tuma, Juisi rpynnoBbix u|HoBOky3Henk,  mp-KT
VHUBHUYaIbHBIX KOHCYJIbTallUH, TEKYILIETO KOHTPOJIA u|IInonepckui, n.13,
MIPOMEKYTOYHON aTTecTanuy (MyJIbTUMEINIHHAS) oM. 1
CrienpanusupoBantas (yueOHas) MeOenb: Tocka MenoBas, Kademapa,
CTOJIBI, CTYJIbSI
ObopynoBaHue sl TPE3CHTalMM Y4eOHOro MaTepuana: JocKa
MHTEPAKTHBHAsI, KOMIBIOTEp IIPENoJaBaTelisi ¢ MOHHUTOPOM, IIPOEKTOD,
aKyCTHYeCKasi CHCTeMa, 3KpaH
HUcnons3zyemoe nporpammuoe obecnedenue: MS Windows (Microsoft
Imagine Premium 3 year o cybnuiien3nonnomy gorosopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGomHo
pacnpocrpansemoe I10), antusupycuoe I10 ESET Endpoint Security,
manensuss NeEAV-0267348511 go 30.12.2022 r.; Mozilla Firefox
(cBobomHo pacmpocrpansiemoe I10), Google Chrome (cBo6oaHO
pacnpoctpansiemoe I10), Opera (cBobomHo pacmpoctpansemoe I10),
Foxit Reader (cBobomHo pacmpoctpansiemoe I10), WinDjView
(cBobogHO pacmpoctpansemoe [10), Supekc.bpaysep (oTedecTBeHHOE
cBobozHO pacnpoctpansiemoe I[10).
Wntepner ¢ obecnieuenneM nocryna B 9MOC

5.3 CoBpemennbie mnpodeccHoHATbHbIE 0a3bl JaHHBIX M HH(POPMAIMOHHbIE
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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

CIPaBOYHbIE CHCTEMBI.
Ilepeyens CIIB/l u UCC no nucumnmuinHe
1. O6mepoccuiickuii MaTeMaTnyeckuii mopTai (MHPOPMALMOHHAS CHCTEMA) -

http://www.mathnet.ru/

2. Wudopmannonnas cucrema «EnuHoe OKHO 10cTyna K 00pa3oBaTesIbHBIM pecypcam -
http://www.window.edu.ru.

3. ZzbMATH - https://zbmath.org/ - maremaTnyeckas 6a3a JaHHBIX, OXBaTBIBAIOLIAS
Martepuaibl ¢ koHia 19 Beka. zbMath coxepxut okomno 4 000 000 mokyMeHTOB, U3 6osee
3 000 xypurasioB u 170 000 xHHUT TTO MaTeMaTHKE, CTATUCTHKE, HH(POpPMATUKE, a TaKKe
MAaIIMHOCTPOCHUIO, (U3UKE, ECTECTBEHHBIM HayKaM U Jp.

6 Huble cBegeHUus U (MTH) MATEPHATBI.
6.1.IlpumepHbie TeMbl NMCbMEHHBIX Y4€OHBIX Pa0doT
Hnoueudyanvnuie 3a0anusn

Tema I: Ypasuenus, Hepagencmea u ux cucmemol
Bapuanrt (o0Opaszeir)

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

1. a) Pemnre ypaBHEeHUE

0) HaiimuTe Bce KOpHU ATOTO YpaBHEHUS, IPUHAIJICKALTUE OTPE3KY l 2° 2

(49005X) sinx — 7\/§COSX.

2. a) Pemnre ypaBHEHHE

.4
7

[ 3 ]
6) HaiiguTe BCce KOpHM 3TOTO YpaBHEHUS, IPUHAJISKAIINE OTPE3KY

5.2242 _921.0%1 11 <.

3. PemuTe HepaBeHCTRBO:

log,x—35
083X 70 - 5 0g, .
1 2logyx ~ o2t

4. Pemnte HEPABEHCTBO:

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

Tema 2: I'eomempuueckue 3a0auu

Bapuant (o0Opazerr)

1. B mnpasunbHO# ueTbipéxyronpHol mmpamuae SABCD cropona AB ocHoBaHMs paBHa ’a
BeicoTa SH mmpamuel paBaa 3. Toukun M uN — cepenunnl pébep CD u AB, cooTBeTcTBEHHO,
a NT — Boicota nupamuznsl NSCD ¢ Beprmnoii N 1 ocHoBannem SCD.
a) JlokaxxuTte, uTo ToUKa T siBIIsieTCst cepeannoi SM.
0) Haiinute paccrosinue mexay NT u SC.

2. B xyoe ABCDA1B:1C1D1 Bce pebpa paBHHI 1.

a) JlokaxxuTe, 4TO BD, 1L AC.

0) Haiinute paccrosinue ot Touku C 1o npsimoit BD;.

3. B Ttpeyronbuuke ABC npoBeniena  Ouccektpuca AM.  Ilpsimas, mpoxojsmias — depes

BepLIMHY B neprneHaukyisipuo AM, nepecekaet ctopony AC B touke N. AB = 6; BC=5; AC=09.
a) MTOKaxuTe, 9To Onccekrpuca yria C aenuT otpe3ok MN mormonam
0) mycTh P — TouKka nepeceueHust OuccekTpuc Tpeyroiapauka ABC. Haiinute otHomenne AP : PN.
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4. JlBe OKpYKHOCTH KacaloTcsi BHEIIHMM oOpasom B Touke K. IIpsmas AB kacaercs mepBoit
OKPY>KHOCTH B Touke A, a BTopoir — B Touke B. IIpsmas BK mepecekaer nepByro oKpyXKHOCTH B ToUke D,
npsmMasi AK mepecekaeTr BTOpyr0 OKpY>KHOCTh B Touke C.

a) Jokaxwute, uro npsmbie AD u BC mapasienbHsl.

6) Haiinure mmomanp tpeyronbanka AKB, ecimi n3BecTHO, UTO pagrychl OKpY>KHOCTE! paBHEBI 4 1 1.

5. [psimbrie, coneprxkarue karetel AC u CB npsmoyronsHoro tpeyronsarka ACB, SBISIFOTCS OOIIUMHE
BHYTPEHHHMHU KacaTeIbHBIMH K OKPY)KHOCTSIM paguycoB 2 u 4. [Ipsmas, conepikaiias TUIOTeHy3y AB,
SIBIISIETCS MIX OOIIel BHEIIHEH KacaTeIbHOM.

a) JlokaxxuTe, 9TO AIMHA OTpe3Ka BHYTPEHHEH KacaTelbHOH, MPOBENESHHOW W3 BEPIIWHBI OCTPOTO
yIia TpeyroibHUKa 10 ONHON M3 OKPY)KHOCTEH, paBHa IMOJIOBUHE TepuMeTpa TpeyroiasHuka 4 CB.

0) Haiinure miomans tpeyroiasauka ACB.

Tema 3. 3a0auu ¢ IKOHOMUYECKUM COOEPIHCAHUEM
BapuanTt (o0Opaseir)

1. B 6anx Obur momokeH Bkiax mox 10% romoBeix. YUepes rof, mocie HAYHWCICHHS IMPOICHTOB,
BKJIaUUK cHsuI co cuera 2000 pyOueii, a eme uepe3 roj (OmsTh NOCIC HAYUCICHHS IIPOICHTOB)
cHoBa BHec 2000 pyOneii. BenenctBue sTHX OeMCTBHI Yepe3 TPH Toa CO BPEMEHH OTKPBITHS
BKJIaJa BKJIAAUUK TMOJyYWJI CyMMy MEHbBIIE 3allJIJaHAPOBAaHHOH (ecnmu Obl He ObUIO
NPOMEXYTOUYHBIX Olepanuid co BKiIagoM). Ha ckombko pyOinieil MeHblle 3aruIaHupOBaHHOW
CYMMBI OH HOJy4Yni?

2. AHTOH B3s1 KpemuT B 0aHKe Ha CpPOK 6 MecsleB. B KoHme kaxmoro mecsua oOmas cymma
OCTaBIIETroCs 0Jra YBEIUIUBACTCS HA OJHO M TO K€ YHCIIO MPOIEHTOB (MECSYHYIO MPOLEHTHYIO
CTaBKYy), a 3aTeM YMEHBIIAETCS Ha CyMMY, yIUIaueHHYI0 AHTOHOM. CyMMBl, BHIIIJIAYUBAacMbIEC B
KOHIIE K200 Mecsla, MoJO0UPaloTCsl TaK, YTOOBI B pe3ysbTaTe CyMMa J0Jra KaKIblid Mecsil
yYMEHbIIAJTach PaBHOMEPHO, TO €CTh Ha OOHY U Ty k€ BeaumuuHy. OOmias cymMma BBIIUIAT
IpeBbICHIa CyMMY KpeauTta Ha 63%. Haiinure MecI4Hy 0 IPOLICHTHYIO CTaBKY.

3. 5-ro stHBapst ObUT BBIIAH TONYTOJOBOM KpPEeOUT Ha pa3BUTHE OW3Heca. B Tabnmile mpeacraBieH
rpaduk ero morameHusl.

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 koHIe Kaxk10r0 Mecsia, HaYWHAs C SHBaps, TEKYIIUH JOJIT YBEIHYUBAICS Ha 5%, a BBITLIATHI IO
MOTAICHUI0 KPEINUTa TPOUCXOINIA B TEPBOM TOJIOBHHE Ka)JIOTO Mecslla, HaywHas ¢ QeBpansd. Ha
CKOJIBKO MPOIIEHTOB 00IIasi CyMMa BBITUIAT MPH TAKUX YCJIOBHSX OOJBIIIE CYMMBI CAMOTO KpeauTa?

4. B wmrone 2016 roma mimaHHpyeTcs B3SAThH KpeauT B pasMepe 4,2 MiH. py0. YCIOBHUS BO3Bpara

TaKOBBI:

— KaX/[bpI{ STHBApPb JOJT BO3PACTAET Ha % 10 CPaBHEHHIO C KOHIIOM MPEIBIAYIIETo ro/a.

— ¢ (eBpalis IO MIOHL HEOOXOAMMO BHIIIATUTH YacTh JIOJTA.

— s utonie 2017, 2018 u 2019 romoB monr ocraercst paBHbIM 4,2 MITH. pyo0.

— cymmbl Beitutat 2020 u 2021 rogoB paBHBIL

Hatigure r, ecniu B 2021 roay aoar OyAeT BbIIUIAYE€H IOJHOCTHIO M OOIIWE BBIILIATHI COCTABST
6,1 miH. pyOsei.

5. B pacnopsbkeHMM HavanbHHKA uMeeTcs Opurama paboumx B coctaBe 24 yenoBek. VX HyXHO
pacrmpenenuTh Ha JIeHb Ha J1Ba 00bekTa. Ecnm Ha mepBoM 00bekTe pabortaer t 4emoBEK, TO HX
cyTouHas 3apruiata coctasnserT 4t2y.e. Eciu Ha BTOpoM 00bekTe paboTaer t 4enoBeK, TO HX
cyTouHas 3apruaTa cocTapiser t?y.e. Kak HyKHO pachpenenuTh Ha 3TH OOBEKTHI Opuramy
pabounx, 4yTOOBI BBHIIUIATHI HA MX CYTOYHYIO 3apIuiaTy OKa3ajauch HaMMEHbIIMMHU? CKOJIBKO

y. €. B 3TOM Ciy4ae NpuaeTcs 3aiaTuTh pabouum?



Tema 4. 3a0auu c napamempamu
Bapuant (o0Opa3zern)
1. Omnpexnenute, Npu KaKKX 3HAYCHUAX IapaMeTpa 8 ypaBHCHUE
|x — 2| = alog, |x— 2|
HNMECT POBHO JBa PCHICHUS.
2. HaﬁI[PITC BCC 3HA4YECHUI a, IIpU KAXKJA0M U3 KOTOPLIX YPABHCHUC

5
H—1—3 :ax+a—2

(—1; +o0) y
Ha HpOMe)KyTKe ? HUMECT 6OJ'II)HIC I[ByX KOpHeI/I.
3. HaﬁI{HTe BCC 3HAUCHUA a, HpI/I KaXX10M U3 KOTOpI:IX MHO>XECTBOM peIHeHI/Ifl HepaBeHCTBa

V3—x+|x—al<2
ABIIACTCA OTPE3OK.
4, HaﬁHHTC BCC 3HAUCHHA IMapaMeTpa a, IIpU KAXKJA0M M3 KOTOPLIX HEPABCHCTBO

(x> +a*>—13)V3x+2a < 0
UMEeT He 0oJiee ABYX pPEIICHUM.

5. Halinure Bce 3Ha4CHUS @, IPU KAKIOM M3 KOTOPBIX CHCTEMa YPaBHCHUIN
02—y +3x—y—6)vat2
V6 —x o
x+y—a=0.

MMEET POBHO [1BA Pa3IUYHBIX PEILICHHUS.

Tema 5. Hecmanoapmmuwie apughpmemuueckue 3aoauu
BapuanT (ob6pa3sen)
1. Janbl N pa3nuIHBIX HATYPaIbHBIX YHCeT, COCTaBIISIOIIIX apuPMEeTHIECKYIO

MPOrPECCHI0 (” > 3)'

a) MoxeT i cymMMa BCeX JIaHHBIX YrceN ObITh paBHOU 147

6) KakoBo HanbosbIee 3HaueHUE N, €CITM CyMMa BCEX JaHHBIX yncen MeHbIe 9007

B) Haiigure Bce BO3MOXKHBIE 3HAUEHHS N, €CIIM CyMMa BCEX JaHHBIX 4yHces paBHa 123.

2. B mocnenoBarenpHOCTH 19752... Kaxmas mudpa, HauMHAs C TATOW, paBHa mociemHed nudpe
CYMMBI HPeABIIYIINX YeThIpEX Iudp. Berperures nu B 3TOH Mocie10BaTeNbHOCTH:

a) Haoop uudp 1234; 3269;

0) BTOpHuHO Habop 1975;

B) Habop 81977

3. aHo Tp€X3HauHOE HATYPAILHOE YKMCIIO (YHUCIIO HE MOXKET HAuMHATBCS ¢ HYJIs1), He kpatHoe 100.

a) MoKeT JIM YacTHOE 3TOTO YHCIIa M CyMMBI €0 IUdp ObITh paBHBIM 907

0) MoxXeT J1 4aCTHOE 3TOTO YHCIIA M CYMMBI ero mudp ObITh paBHBIM 887

B) Kakoe Haunbomblee HaTypalbHOE 3HAUYCHHE MOXKET UMETh YaCTHOE JAHHOTO YMCIIA U CYMMBI €T0
uup?

4. Bynem Ha3bIBaTh YETHIPEX3HAUHOE YHCIIO OUYEHb CUACTIMBBIM, €CIIH BCE HUQPHI B €T0 NECITUIHON
3allMCH pa3IMYHbl, & CyMMa IEPBBIX IBYX M3 3THX LUU(Pp paBHA CyMMe IOCIEAHUX ABYX W3 HHUX.
Hampumep, oueHb cqacTiMBEIM siBisieTcst uncio 3140.

a) CymiecTByIOT JIM ABaALaTh MOCIE0BATENbHBIX YETHIPEX3HAUHBIX YUCET, CPEH KOTOPBIX €CTh TPH
OYECHb CHACTIUBBIX?

6) MoxeT 1 pa3HOCTh ABYX OY€Hb CHACTIMBBIX YETHIPEX3HAUHBIX Yncen paBHATHCS 20167

B) Haiigutre HanMeHbIlee MPOCTOE YWCIO, A KOTOPOTO HE CYIIECTBYET KPAaTHOTO €My O4YeHb
CYACTJINBOTO YETHIPEX3HAYHOTO YHUCTIA.

5. ¥V Jlens Tpu HabOpa, B KaXIOM U3 KOTOPBIX OAMHAKOBOE KOIMYECTBO pydek (6ombmie 1). Y HOmu
HECKOJIBKO (0oJbie 1) HabopoB pydek, Mo 5 MTYK B KAXKJIOM.

a) Ilpu xakom konudectBe HaOOpoB y FOnu, KonruecTBO Beex pydek y JIeHbl HEUeTHO, eCii BCETOo Y
nesouek 105 pyuex?

0) MoxHO i1 pa3iiokuTh Bee pyuku FOmu u Jlensl B 12 Ha00poB 1o 12 pydek B KaKIoM?

B) MOHO 71t pa3iokuTh Bee pyuku KOmum u Jlens B K HabopoB 1o K pydek B kaxmaom (kK > 3)?
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6.2. [IpumepHbIe BONPOCHI U 3aIaHUs / 3a1a4M JJI51 IPOMEKYTOYHON aTTecTalun
dopma NpOMEKYTOUHON ATTECTALUH
3 cemecTp — 3a4eT ¢ OLECHKON

4 cemecTp — dK3aMEeH

Pa3gennbl 1 TeMBI

IIpumepHbIe
TeopeTuYecKue BONPOoChl

IIpuMepHbIe NPpaKTHYECKHE 321aYH

10 cemectp
1. VpaBHeHHsI, HEPAaBEHCTBA U X CHCTEMBI
1.1 1) Tpuronomerpuyeckue | 1) Halizute Bce KOpHH  ypaBHEHHS
TpuronomeTpuyeckue | 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
TPUTOHOMETPUUYECKUX | ypaBHEHUI
ypaBHEHUH
1.2 HepaBenctBa u | 3) PanmonaneHeie | 2) a) Pemure ypaBHenue: V3 — 5% -
CHUCTEMBbl HEPABEHCTB | HEPABEHCTBA M CHUCTEMSBI | (2:-5% +8-5"% —-17) =0
C OJJHOU NIEPEMEHHON | HEPABEHCTB 6) Haiinure Bce KOpHM 3TOTO ypaBHEHUS,
4) HppatmoHaipHble | MpuHaLIexamme npoMexxytky [-1; 0,5]
HEpPAaBEHCTBA M  CUCTEMBI
HEPaBEHCTB
5) [TokazarenbHbIE
HEpPaBEHCTBA M  CUCTEMBI
HEPaBEHCTB
6) Jlorapudmuueckue
HEpPABEHCTBA M  CUCTEMBI
HEpaBEHCTB

7) HepaBeHCTBa M CHCTEMBI
HEPABEHCTB C MOJYJIEM

2. 'eomeTpuyeckue

3a1a49u

2.1 8) Crepeomerpuueckue | 3) [nomaas 60K0BOI MOBEPXHOCTH
CrepeoMeTpuueckue | 3ajauyd  Ha  BBIYMCIIEHUE | IPaBWJIBHOMN YETHIPEXYTOIbHON TUPAMU/IBI
3a/1a4M MOBBIIIEHHOTO | PACCTOSTHUMI SABCD pasHa 108 , a mimomaas noiaHou
YPOBHS CIIO)KHOCTH B | 9) CrepeoMeTrpuueckue | MIOBEPXHOCTH 3TOM Mupamuibl paBHa 144.
CUCTEME 3aJlaHui 3ajauyd  Ha  BeluMcieHHe | HaliguTe momans ceuyeHus, MpoXoasIlero
EI'D no marematuke | yrioB yepe3 BEPIIMHY S 3TOM MUpaMUIbl U 4epe3

10) CrepeoMeTpuueckue | 1MaroHaib €€ OCHOBAHUS.

3aJa4d  Ha  BBIYUCIICHHE

niomaaei

11) Iloctpoenue cedeHuit

MHOTOTPaHHUKOB
2.2 12) [Tnanumerpuueckue | 4) MenuaHsl AA1;, BB1 u CCy
[InanuMeTpuyeckue | 3aJa4yd Ha J0Ka3aTeIbCTBO TpeyroinbHuka ABC nepecekaroTcst B TOUKe
3aJja4uM MOBBIIEHHOTO | 13) ITnanumerpuueckne | M . Toukn Az, B2 u C2 — cepenuHsl

YPOBHSI CJI0)KHOCTHU B
cucTeMe 3aJaHui
EI'D mo matematuke

3aJa41 Ha BBIYMCICHUC

otpe3koB MA, MB u MC cooTBETCTBEHHO.
a) Jlokaxxure, 4qTo ILIOIIAb
mectuyronbHuka Ai1B2C1A2B1C2  BnBoe
MeHblIe rmomaau TpeyroabHuka ABC .

6) Haiinute cymmy KBaapaToB BCeX CTOPOH
3TOr0 IIECTUYTOJbHUKA, €CIU H3BECTHO,
yto AB=5,BC=8u AC=10.

11




3. 3aaun ¢ SKOHOMHYECKUM COJICPIKaHUEM

3.1 Buner 3agau ¢ 14) 3anaun ¢ | 5) B urorne manupyercst B3sTh KPEIUT Ha
SKOHOMHUYECKUM SKOHOMHUYECKUM cymmy 69510 py6. YcnoBus ero Bo3Bpara
coJiep)KaHueM coJiepyKaHueM TaKOBBI:
MOBBIILIEHHOTO - KQXJbl{ SHBaphb 04T Bo3pacraeT Ha 10%
YPOBHS CIIOKHOCTH U 110 CPAaBHEHUIO C KOHIIOM IIPEIBIIYILErO
MPUEMBI UX PELICHUS. roja;
Bunpbl 3anau ¢ - ¢ (peBpaIs MO UIOHB KAXKJIOTO Tojia
SKOHOMHYECKUM HEOOXOMMO BBHITUIATUTH HEKOTOPYIO 4acTh
coJiep’KaHueM J10JITa.
MOBBIIICHHOTO Ha ckonbko py6uieii 6ombIie npuaercs
YPOBHS CIIOKHOCTH U OTJaTh B CIIy4yae, eClid KpeauT Oyaer
MPUEMBI UX PELICHUs MOJIHOCTBIO MOTaIlEH TPEMS paBHBIMU
raTexami (T.€. 32 TpHU Toja), 1o
CPaBHEHHUIO CO CITy4yaeM, €ClId KPeAUT
OyZeT MMOJIHOCTHIO NOTAIIEeH ABYMS
paBHBIMU TUTaTEXkaMH ( TO €CTh 3a JIBa
roaa)?
4. 3agauu c mapameTpamu
4.1 OcobOennoctu u | 15) Pemenne 3amau ¢ | 6) Haliaure Bce 3HAYCHUS d, IPH KAXKIOM
TUIIBI 3a/1a4y C | mapaMeTpamu U3 KOTOPBIX ypaBHEHHE
napaMeTpamMu anreOpandecKuMu 36°-(8a+5)-6*+16a*+20a-14=0 UMeeT
METOJIaMU €IMHCTBEHHOE pEIICHHUE.
16) Pewmenne 3amau ¢
napameTpamu
(GyHKIMOHATLHBIMH
METOJIaMU
4.2 Metoap! perienust | 17)  Permrenwe 3amau ¢ | 7) Haiimute Bce 3HaueHWs mapamerpa a,
3a/1a4 ¢ mapaMeTpamu | napameTrpamu OpH  KaXJIOM W3 KOTOPHIX CHCTEMa
(GyHKITMOHATTBHO- YpaBHEHMI UMEET €IMHCTBEHHOE PEllIeHNE

rpaguYecKuMU METOJaMHU

{(le -3+ (y—-4)?%=4

18)Pemienue 3a/1a4 c y=2+ax

napameTpamu

reOMETPUUYECKUMHU

METOJaMHU
5. Hecrangaptueie apudmMeTHIECKHE 3a1a4H
5.1 Teoperuueckue 19) Hecrannmaprtueie | 8) . HMmeercs 8 xkaprouek. Ha Hux
OCHOBBI pEIICHHUS apudmeTnyecKkue 3alaydl W | 3aMHMCHIBAIOT MO OJHOMY Ka)K0€ M3 UHCEIN:
HECTaHJAPTHBIX MIPUEMBI X PEIICHHS -11, 12, 13, -14, -15, 17, -18, 19.
apuQMeTHIECKUX 20)  Metoasl  pemenus | Kaprouku MepPEeBOPAUNBAIOT u

3a1a4 B CUCTEME
3aganuil EI'D mmo
MaTeMaTUKe

YpaBHCHUN W HEPABEHCTB B
LIEJIBIX YHCIIAX.

nepeMemunBaT. Ha uX 4uCTBIX CTOpOHax
3aHOBO MHUUIYT MO OJHOMY KaxXJI0e WH3
gucen: -11, 12, 13, -14, -15, 17, -18, 109.
ITocne sToro umcia Ha Kaxa0i KapTouke
CKJIaJIBIBAIOT, @ TOJIyY€HHBIE BOCEMb CYMM
MIEPEMHOXKAIOT.

a) Moxer nu B pe3yiabTaTe MOIY4YUTHCA
HOJIb?

0) Moxer 1M B pe3ylbTare MOJY4YUTHCA
117?

B) Kaxkoe HaVMEHbIIIEE
HEOTPULIATEIbHOE  YHCIIO
pe3yabTaTe MOJTYIUTHCS ?

LEeJI0€e
MOXET B
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CocraButens (n): domuna A.B., nonent kah). MOMM

(pamunus, unuyuanst u dorxcrocmo npenodasamens (eit))
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