MMWHUCTEPCTBO HAYKMY U BBICILIEIO OBPA30BAHMS
POCCHUMCKON ®EJIEPALIAN

DejiepanbHOe rocyapeTBeHHoe Glo/KkeTHOE 06pa3oBaTebHOE YUpeK/ICHHE
BhiCHIEro 00pa3oBanus
«MareuToropekuit rocysapeTseHHsIH Texundeckuii ynisepeuter um. M. Hocosa»
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PABOYASI TPOI'PAMMA JIMCHHUILJIMHBI (MO/IYJI5T)

TIPAKTHKYM I10 PEILTEHHIO 3A/IAY ITOBBILIEHHOH C/I0KHOCTH
LIKOJBHOI'O KYPCA MATEMATHKH

Hanpasnenue noAroTOBKH (CHENHANTEHOCTD)
44.03.05 Ienarornueckoe o6pazosanue (C ABYMs NPOQHISMH 1OJrOTOBKH)

HanpasnensocTs (Mpoduis/creHani3ammsm) nporpamMmat
Maremaruka i nHpopmaTHKa

Vposens Bsiciuero obpasopanus - Gakanasprar

Dopma 00yueHus
ouHas

Huerutyr/ pakynster  MHCTHTYT €CTECTBO3HAHMS H CTAHAAPTH3ALMK

Kagenpa [TpuxnaaHoi MaTeMaTHKH H HHOPMATHKH
Kype 5
Cemectp 9,10
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2020 ron



Pabouas mporpaMMa COCTaBieHa Ha OCHOBE OI'oC BO - GakanaBpuar No HANpaBIeHHIO
noarotosky 44.03.05 Ieaarornueckoe 06pa3oBanie (¢ ABYMS NPOGHIAMH NOATOTOBKH) (npuka3
MusoGpuayku Poccny ot 22.02.2018 1. Ne 125)

PaGouas nporpaMma paccMoTpeHa H omobpena Ha s3acenamud Kaeapbl [TpuKnaIHOH
MaTeMaTHKH H HHPOPMATHKH

11.02.2020, npotoxon Ne 6
3as. kapeapoit -~ (.M. Kanuenko

PaGouas porpaMma 0100pena MeToI4ecKo xomuceueit HEnC
17.02.2020 r. npoTokosn Ne 6

Tpeacenarens /“7 W.10. Mesun

‘/ -
Pabouas nporpaMma cocTaseHa: —
nouent Kadeapst [TMuk, kana. neil. HayK ~/I9"’/“2/ E.M. I'yruna
PeuensenrT:
Jlupextop MOY COIII 33 ¢ VASL, xauj. nej. Hayk WU.B. llImanesa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpukiagHON MaTeMaTHKH U HHPOPMATHKH

[Ipotokom o 20 r. Ne
3aB. kadenpoii C.N. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kadeapel [IpukmamHoil MaTeMaTHKU U HHPOPMATHKU

IIpotokom ot 20 1. Ne
3aB. kadeapoii C.1. Kaguenko

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM Trojly Ha 3acefaHuu Kadeapel [IpukimamHoil MaTeMaTHKU U HHPOPMATHKU

[IpoTtokom o 20 . Ne
3aB. kadeapoii C.1. Kagueuko

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukianHoii MaTeMaTHKU U HHPOPMATUKA

IIpotokom ot 20 1. Ne
3aB. kadeapoii C.N. Kaguenko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanunu kadeapsl [IpukianHoii MaTeMaTHKU U HHPOPMATUKA

IIpotokom ot 20 1. Ne
3aB. kadenpoit C.1. Kaguenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Llensro ocBO

CHUS JUCHUIIINHBI ABJISICTCA CO,Z[GI;'ICTBHC CTaHOBJICHUIO HpO(l)eCCHOHaHBHOﬁ

KOMIICTCHTHOCTHU 6YI[YH_IGI‘O ncaarora, CIIOCOOHOTO OCYHICCTBIIATL CHUCTCMHYIO IIOATIOTOBKY
ydaluxcsi K peIICHHIO 3aj1a4d MMOBBIIIEHHOH CJI0KHOCTH IIKOJBHOTO KypCa MaTEMAaTUKN

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuua [IpakTKyM MO pEIIeHMIO 3aJad MOBBIIIEHHON CIIOXKHOCTH WIKOJBbHOIO
Kypca MaTeMaTUKd BXOAUT B dYacTh Y4eOHOro IUlaHa (HOPMUPYEMYIO YYaCTHHKAMH
00pa3oBaTeNbHbIX OTHOLIEHUI 00pa30BaTEIbHOMN IPOTrPAMMBI.

Jns  u3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),

chopMUpOBaHHBIC B

PE3YIbTATC U3YUCHU ,Z[I/ICI_II/IHJ'II/IH/ IIPAaKTHK:

[IpakTuKyM 10 pELIEHUIO 3a/1a4 ¢ TapaMeTpaMu
DOneMeHTapHasi MaTeMaTHKa

I'eomeTpus

Marematnueckas JOruKa
MeTtoauka 0o0y4eHsl MAaTEMATHKH B IIKOJIE

JluckperHas

MareéMaTuka

3asayu Ha MOCTPOECHUE LIUPKYIIEM U JTMHEUKOM
Teopwust uncen

Anrebpa

MareMaTHYeCKUH aHaJIN3

Ilemarorunka

[Icuxonorus

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/IPAKTHUK:

BrinonHenue u 3ammura BbITYCKHON KBaTU(UKaMOHHON paboThI

IIpoussoacr
[TogroroBka

BCHHAA — IPCAIUIITIOMHAA IMTPpaKTUKa
K ca4e€ 1 caadya roCcyJapCTBCHHOI'O SK3aMCHaA

3 KomnereHuuu ody4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOEHHUsI

AUCHUIIJIMH

bl (MOYJIs1) U INIAHMPYeMbIe Pe3yJbTaThbl 00y4eHust

B pesynbrate ocBoeHus AUCHMILIUHBI (Monayisi) «lIpakTMKyMm MO pemieHuro 3ajaad
MOBBILICHHON CJIOYKHOCTH IIKOJBHOIO Kypca MaTeMaTHKH» O0O0ydaromuiics JOJDKEeH 00janarh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

Kon nnaukaropa

Nuaukatop 10CTHKEHUSI KOMIIETEHIUN

[1K-1 Cnocoben pe

aJIN30BBIBATH He)IaFOFI/I‘-IeCKI/II\/’I nmponecc € HUCIOJIB30BAHUEM COBPEMECHHBIX

06pa3OBaTCJ'IBHBIX TEXHOJIOTHI1 B opraHmusanusiax CpeaHCro 0611161"0 06pa3013aH1/151

IIK-1.1 OreHrBaeT MEAArOTMYECKYH0 CHUTYAlMI0 C TO3UIMH HEOOXOIUMOCTH U
BO3MOXHOCTH €€ KOPPEKIIUHI

I1K-1.2 Pemaer  oOpa3oBarenpHble  3ajaud  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTENILHBIX TEXHOIOTHI

ITK-1.3 OcCymecTBISIET KOHTPOJIb PE3YIBTATOB U KOPPEKTUPOBKY MEAArOrHYECKOTO

BO3JENCTBUSA

[1K-3 CriocoOeH Ha

OCHOBE JIOCTH)KEHUI COBpEeMEHHOU HayKU pa3padaThiBaTh U PeaJr30BHIBAThH

METOMYeCcKoe o0ecreueHne yueOHbIX MAaTEMATHIECKUX MTPEAMETOB, JUCITUTIITIH

[1K-3.1 AHanu3upyeT aKTyaldbHBIH YPOBEHb TIOJATOTOBKM OOYYarOMIMXCs TIO
MaTeMaTHYECKUM JUCIMIUIMHAM, ONpEICNseT 30HYy WX OimKaiiero
pa3BUTHUS

I1K-3.2 Pemraer Ha 0OCHOBE COBpeMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUHN 3aa4H




M0 TIUIAHUPOBAHHWIO, pa3paboTKe W pealu3aly MporpaMM y4eOHBIX

MATEMATHYCCKUX JUCHUIIJINH

[1K-3.3

OcymiecTBiseT  KOHTPOJIb  PE3YJIbTAaTOB
MaTEeMaTHYECKUM JTUCLUIUIMHAM

o0yueHHs

ydaiuxcs

1o




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 120,2 akan. 4acos:
—aynuropHas — 120 akaj. 9acos;
— BHeaynutopHas — 0,2 akaJ1. 4acoB

— caMocTosTenbHas padora — 95,8 akan. yacos;

CDopMa aTTCCTalluM - 3a4CT C OHeHKOﬁ, 3a4€T

AynutopHas s s
. KOHTaKTHast paboTa E = dopma TeKyLero
=
Pasnen/ Tema 5 (B axaz. yacax) E > Bun 3 KOHTPOJIS Ko
g 3 © | caMOCTOsATENbHON | yCIeBaeMOCTH U
JIACIMTUTHHBI 5 E « . | xommeTenmn
@) g £ paboThI IPOMEKYTOUHON
ek 71ab. | mpaxT. R aTTecTALH
3aH. 3aH. | Q &
1. Apudpmeruxa
P I 0
ﬁ OLICHTHI 1/1Il por eCCI/II/I’ 9 18/10| 15 ng I‘OTOBKaK’ Yermstii onpoc - | 1.2, [K-1.3,
port porp ’ A 3amuta M]3 TIK-3.1, TIK-
TEKCTOBBIE NPaKTUIECKHM
3.2, TIK-3.3
apupMeTHIeCKHe 3a1a4n 3aHATUAM
Hroro no pazaeny 18/101| 15
2. Anrebpa
2.1 ParnnoHansHble u
UppalroOHaIbHbIC o
YpaBHEHHsI W HEPaBEHCTBA. Peu},‘j’:?:egg% Ne2 TIK-1.1, TIK-
Monynb. [lokazarenbHble U pa’, 3ammura UJ13 - 1.2, [IK-1.3,
9 40/181 | 30 MOJITOTOBKA K N
JorapupMuIecKue YCTHBIH OIIpOC TIK-3.1, TIK-
PaKTUIECKIM
ypaBHEHMSI U HEPaBEHCTBA. 3.2, TIK-3.3
N 3aHATHSAM
Cucrempl ypaBHEHHH U
HEPaBEHCTB
HWroro no pazaeny 40/181 | 30
3. TpuronomeTpust
3.1 OCHOBHBIE
TPUTOHOMETPHUYECCKHUE - -
hopmyIbL. Beimonnenne 1/13 VeTHbii ompoc - 1]__[12 i_[]i&_?lé
THI;;? ipa;ZzaEEZCKHX ’ 207101 209 "Tpur Ijj(ii/leT mst" saura M3 IIK-3.1, IIK-
PHTOROMETP PHFOHOMETP 3.2, TIK-3.3
BBIPAKEHHUI.
TpuroHomerpuieckue
Hroro no pazneny 20/101 | 20,9
4. 3auer
4.1 3auer 9
Hroro mo pazaeny
Uroro 3a cemectp 78/38U | 65,9 3a4éT

5. Ctepeomerpus




51 MHoOrorpaHHUKHY,

TIK-1.1, I1K-

N3 Ne5 YCTHBIN oMpoc - 1.2, I[IK-1.3,
Kpyriple Tena, miockocty,| 10 22/101| 15 "Crepeomerpus” sammra V13 TK-3.1, TIK-
YIJIBI B IPOCTPAHCTBE 32 K33
HUroro no pazaeny 22/10M| 15
6. Ilnannmerpus
6.1 TpeyronpHuky, Bemonnenue U3 . TK-1.1, TIK-
MHOTOYTOJIbHUKA 10 20/101 | 14,4 Neq Ve onpoc - 1.2, [IK-1.3,
’ ' " - " 3amuta M]3 TIK-3.1, TIK-
OKPYKHOCTH. [TnanumeTpust 32 1IK-3.3
HWroro no pazaeny 20/101 | 14,4
7. 3auer ¢ OLeHKOU
IK-1.1, TIK-
. 1.2, TIK-1.3,
7.1 3a4et c OLEHKOH 10 TK-3.1, TIK-
3.2, TIK-3.3
Wroro no pazneny 05
Hroro 3a cemectp 422011 | 29,4 320
Hroro no aucnumnnuze 120/58 95,8 3aHeT C OLICHKOM,
nu 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuonHble 00pa30BATEIbHBIC TEXHOJIOTHU OPHEHTHPYIOTCS Ha OpPraHU3AIHIO
00pa3oBaTeNbHOrO  Mpoliecca, MPEINONarapilylo NpsIMyI0  TPaHCISALUUIO 3HaHUH  OT
MpernoaaBarelis K CTyJAeHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UILTIOCTPATHBHBIX
METOJIOB 00y4eHHUsI). YueOHast ACSITENLHOCTh CTYJEHTa HOCHT B TAKHX YCJIOBUAX, KaK MMPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

@opmbl  y4EOHBIX 3aHATHHA C HWCIOJB30BAHWEM TPAJUIIMOHHBIX TEXHOJOTHUH,
HCIIOJIb3yEeMbIC JJIsI JAHHOW JUCHMIUIMHBI - MPAKTUYECKOE 3aHSATHE, MOCBSIIIEHHOE OCBOCHHIO
KOHKPETHBIX YMEHHUI 1 HaBBIKOB M0 MPEJI0KEHHOMY aJITOPUTMY.

2. VInTepakTUBHBIE TEXHOJOTHH — OpPTaHM3allds 00pa30oBaTEIHLHOTO IpoIecca, KoTopas
MIPEAIIOIAracT aKTUBHOE U HEJIMHEMHOE B3aMMOICCTBUE BCEX YHACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIA HHUX 00pa3oBaTeNbHOro pesyibTata. Hapsamy co
CICLIMATIM3UPOBAHHBIMUA  TEXHOJOTHSIMA  TAKOTO  poAa  NPUHLUUI  UHTEPAKTUBHOCTH
MPOCIICKUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  O0Opa3oBaTEIbHBIX  TEXHOJOTHH.
HHTEpakKTHBHOCTD MOAPA3yMEBALT CYOBEKT-CyOBEKTHBIC OTHOIICHHUS B X0JI¢ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoOBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenpl.

3.  HuadopmManmoHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeNbHbIE  TEXHOJOTHUH  —
opraHu3aiys 00pa3oBaTeILHOrO MPOLecca, OCHOBAHHAs HAa TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MIPOrPaMMHBIX CPEJl M TEXHUYECKUX CPEACTB paObOTHI ¢ HHGOPMAIIHCH.

@DopMbl YUEOHBIX 3aHATHA C HWCIIOIH30BAaHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI - MPaKTUYECKOE 3aHATHE B (OpME NPE3CHTALUU — MPEJICTABICHHUE PEe3yJbTaTOB

ﬁﬂnF‘V’FHf\ﬁ TATTIA Y/Tf‘f‘T[F‘TIf\DQTF‘WLf‘Vf\T\;T TTATATILLONACNTIA NATITAOUIQ f‘TI'f\WHf\]"‘/’T naATAUum

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpunoxxenuu 1.

7 OneHoYHbIE cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Becenaro, 1. A. Anrebpa ais HMIKOJIBHUKOB U aOMTYpHUEHTOB: YueOHOoe mocobue /
N.A. Becenaro. - 2-e u3a., ucnp. u gon. - Mocksa : DUSMATIIUT, 2007. - 336 c.
(bubnuoteka yuurens u mkonbHuka). [ISBN 978-5-9221-0789-1, 2000 k3. - Teker :
anektpouHbiid. - URL: https://znanium.com/catalog/product/151859
(mata obpamenus: 04.10.2020). — Pesxxum gocTyma: mo mojmucke.

2. TopbaueB, B. . Monens pa3BuBaromiero oOydeHUss B Kypce anreOpsl cpemHei
mkoJbl : MoHorpadus / B.W. I'opbaueB. — Mocksa : UHOPA-M, 2019. — 267 c. -
ISBN 978-5-16-107787-0. - Texker : ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1025653
(mata oopamenust: 04.10.2020). — Pesxxum mocTyrma: 1mo moamnuckKe.

0) lonoJiHMTE ILHASA JIATEpaTypa:


https://znanium.com/catalog/product/151859
https://znanium.com/catalog/product/1025653

1. Apudmeruka, anredpa, reomerpus: [lnapranka. - Mocksa : UJI PUOP, 2009. - 71 c.
(IImapranka [orpeiBHas]). ISBN 978-5-369-00389-3. - Tekct : smektponHbii. - URL:
https://znanium.com/catalog/product/159413
(mara o6pamenus: 04.10.2020). — Pexxum ocTyma: mo moAmnucke.
2. I'opbaues, B. 1I. Mojenb pa3BuBaromiero 00y4eHus B Kypce anreOpbl CpeIHe IIKOIHI :
moHorpacdus / B.U. I'opbaueB. — Mocksa : MHDOPA-M, 2019. — 267 c. - ISBN 978-5-16-
107787-0. - Tekcr : anekrponnsii. - URL: https://znanium.com/catalog/product/1025653
(mara obpamenus: 04.10.2020). — Pexxum mocTyria: 1mo moamnuckKe.
3. Kucenes, A. I1. Anrebpa. Yactp 1: YueOnuk / Kucenes A.Il. - Mocksa :O@U3MATIJINUT,
2011. - 152 «c.. ISBN 978-5-9221-0676-4. - Tekct : omekrponHbri. - URL:
https://znanium.com/catalog/product/851799
(mara obpamenus: 04.10.2020). — Pexxum ocTyma: mo moAmnucke.
4. Kucenes, A. Il. Anreopa. Y. II / Kucenés A.Il. - Mocksa :O@U3MATIJIUT, 2014. - 248
c.: ISBN 978-5-9221-1548-3. - Teker : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/945101
(mata obpamenus: 04.10.2020). — Pexxum gocTyrma: 1mo mofmnucke.
S. Hlyman, I'. . AnreGpa u reometpus : yueb. mocodue / I'.1. Illyman, O.A. Bonruna,
H.}O. lN'onognas. - Mocksa : PUOP : UHOPA-M, 2019. — (Bsicuiee o6pa3oBanue). - 160 c. —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - Tekcr : 3JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1002027
(mara obpamenus: 04.10.2020). — Pexxum rocTyma: mo moAmnucke.

B) MeToanyeckune yKazaHus:

1. HanunoBa B.A., Masuenko E.II., Cynakosa JL.II. DnemeHntbl JuHEHHOW anreOpbl u
AQHAJTUTMYECKOW  TeOMETpUHM:  METOAMYecKHe  yka3zaHus. Marauroropck:  M3n-Bo
Marnuroropck. roc. TexH. yH-ta uM. I'.M.Hocoga, 2015. 58 ¢

2. Meroauka OOydeHHs MareMaTHKe : ydeOHO-MeToauueckoe mnocobue : B 3 wacTsax /
cocraButens . H. BacunwseBa. — Ilepwms @ TITTTIY, [6. r.]. — Yacte 1 — 2015. — 65 ¢. —
Tekcer : onektponnwii /[ JlaHb : 23JeKTpoHHO-OMONMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/129560
(mata obparenus: 26.09.2020).

3. Meromuka OOydeHUs MaTeMaTuke . ydeOHO-MeToAuveckoe mocobue : B 3 wyacTsiax /
cocraBurenb . H. BacunseBa. — Ilepwms @ TITTTIY, [6. r.]. — Yacte 2 — 2016. — 75 ¢. —
Texcr : oanektponueid // JlaHb @ 2nexkTpoHHO-OMOmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/129561
(mata obpamienus: 26.09.2020).

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenune

HammMeHnoBanme o
1o Ne norosopa Cpox IeicTBUS TUTICH3UHI

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovYHO
Professional
7Zip CBOOOIHO pacIpOCTPaHIEMOE OECCPOYHO
Adobe Flash
Professional CS5 |K-113-11 o1 11.04.2011 06eccpouHo
Academic Edition
Bpayzep Mozilla |cBoGomHO pacmpocTpaHsemMoe
Fipr e¥0xp 1O paclpoctp 0eccpouHo
Bpaysep Yandex [cBoGoaHO pacmpocTpaHsemMoe OeCCpPOUHO



https://znanium.com/catalog/product/159413
https://znanium.com/catalog/product/1025653
https://znanium.com/catalog/product/851799
https://znanium.com/catalog/product/945101
https://znanium.com/catalog/product/1002027
https://e.lanbook.com/book/129560
https://e.lanbook.com/book/129561

MS Office 2003 |\, 135 11 17.09.2007 GeccpouHO
Professional
MS Windows XP
Professional(mms |[1-1227-18 o1 08.10.2018 11.10.2021
KJ1aCCOB)
IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Ccolaka
[Touckosas cuctema Akanemust Google (Google URL: https://scholar.qoogle.ru/
Scholar)
Wudopmannonnass cucremMa - EnuHOoe OKHO

URL: http://window.edu.ru/

JIOCTYIIa K HHGOPMAIIMOHHBIM pecypcam
Poccuiickass T'ocymapctBenHass — OuOiamorexa.
Karanoru
OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa
MexnyHapoaHas peepaTuBHas 6a3a JaHHBIX 110
YUCTOM U NpUKIIagHOi MareMatuke ZbDMATH

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

http://zbmath.org/

MartepuaiabHO-TeXHUYECKOE 00ecrieueHre IMCIUTUTHHBI BKITFOYAeT:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOT'O THIIA.

Jlocka, MylIbTUMEIUMHBIN IPOEKTOP, IKPaAH.

VY4eOHble ayAuTOpUM JJs MPOBEAEHUS Ja0OpaTOPHBIX 3aHSTUH, TIPYNNOBBIX H
WHAUBUAYaAIbHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJIS U IPOMEXKYTOYHOM aTTECTAIUH.

[Mepconanbhbie KomibloTepsl ¢ maketom MS Office, Brixomom B IHTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEAYy YHUBEPCUTETA.
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IMPUJIOXKEHHE 1
YUEBHO-METOJINUYECKOE OBECIIEYEHUE
CAMOCTOSITEJBHON PABOTHI OBYYAIOIIINXCSI

[To mucrumuinae «[IpakTHKYM 1O PEIICHUIO 33/1a4 IMOBBIIICHHOM CJI0KHOCTH IIKOJBHOTO
Kypca MaTeMaTHKW» MPEIyCMOTPEHA ayIUTOPHAS U BHEAYIUTOPHASI CAMOCTOSTEeNIbHAs paboTa
oOyJaronuxcs.

AynuTopHas caMOCTOsITENIbHAS paboTa CTYICHTOB IpEe/IoiaraeT peieHue 3a1a4d Ha
MPAKTUYECKHUX 3aHATHAX, BHEAYIUTOPHAS — PEIICHHE JOMAITHUX WHIAMBUIYyAIbHbBIX 33 IaHUN

Ma3).
IIpumepsl 3aga4, npeiaraemMble I NPAKTHYECKUX PAa00T M JOMAIIIHEr0 3aJaHUA
N3 Ne 1 «<Apudgmerukar»
Teopusi 1eTMMOCTH LEJIBIX YHCEJ

1. Jlokaxure, 94TO ISk BCEX HATYpPaJIbHBIX N
2n ,2n
1) 77 - 3" nmemurcs na 40;

2) 92n - 52n IEJIATCS Ha 56;
3)/n+3n-1 nenurcs Ha 9,
4) 10n +18n - 1 npenurcs Ha 27;
6) 3" - 8n - 1 menures Ha 16
2. Jlokaxure, 4TO IpH J060M HatypansHoMm N: 2"+ 1: 3.

3aga4yu HA NPOLEHTHI, YACTH, 10U
®dopmyra MpoCTOro MPOLEHTHOTO pocTa ((hopmysia MPOCTHIX MPOIEHTOB):

5 =5 [1 + ﬂ}

100 , Tie Sy — HapaiieHHas cyMMa (MCXOHast CyMMa BMeCTe C HaUHCICHHBIMA

IPOIIEHTaMM ); S — HCXOAHAsE CymMMa; p% — MPOLIEHTHAS CTaBKa OT CYMMBI, BEIpa)KEHHAs B
JI0JISIX 32 MEPUOJL; N — YKUCIIO MEPUOI0B HAUNCIICHHUS.
IIpumep 1. Kak uzmenutcs X, eciau ero nocieaoBareabHO cHadana yBenuuuTb Ha 10%, a motom
ymeHblInTh Ha 10%?Pemenne. HenpaBunbHelli 0TBET — HE M3MEHMTCA. YBenuuuTh X Ha 10%
o3HavaeT: X + 0,1X = 1,1X. Ymensmaem Ha 10% yxe ve X, a 1,1X: 1,1X - 0,1(1,1X) = 1,1X —
0,11X = 0,99X. 3HaunT, 4ncia0 yMEHbINIOCH Ha 1% 10 cpaBHEHUIO C IEPBOHAYATIBHBIM.

Mpumep 2. Kax u3menutcs X, eciau €ro mOCIEIOBATEIbHO YBEIHYUTh Ha p% JBa pasa
noapsn?Pemenne. 1-i pa3 ysemmuunu X Ha p%, nmonyumnn X + Xp/100 = X(1 + p/100).2-i1 pa3
yBemmumn X(1 + p/100) va p%, momyuanm: X(1 + p/100) + p/100(X(1 + p/100)) = X(1 + p/lOO)Z.

Ipumep 3. Kak wu3menutcs X, €ClId €ro MOCIEAOBAaTENbHO YBEIMYUTH Ha p% N pa3
noapsn?Pemenune.[Ipogomkas paccyxnenne B mpumepe Ne7, momyaum popmyny:X(1 + p/100)n

i
S =s [1 + i]
dopMyna CI0KHOTO MPOLEHTHOrO pocTa ((OpMyNa CIOKHBIX IPOIEHTOB): :
rae S, — HapaileHHas cyMMa (MCXOJHas CyMMa BMECTE C HAYHCIEHHBIMH MPOIEHTAMH); S —
UCXOJHAsl cymMMa; p% — MPOICHTHAS CTaBKa OT CYMMBI, BRIPQKCHHAS B JIOJISIX 3a IMEPUOJT; N —
YHUCJIO MCPHUOA0B HAYUCIICHUA.



IIpumep 4. Kak uzmenutcs X, eciii €ro nocjieoBaTeJbHO YMeHbLIaTh Ha p% N pa3 noapsia?

Pemenue. AHaIOrHYHO CTPOS pacCyaeHus, Kak B mpuMepax Ne7 u 8, momyuum dpopmyny: X(1 -
n

p/100)".

Ipumep S. IMansro nemesne my6sl Ha 20%. Ha ckoiabpko MpoueHToB mryda Jopoxke HaabTo?
Pemenue. Ilycts I1 — croumocts nansto, Il — crommocts myost. I1 = 0,811, Torma I = IT :
0,8; I = 1,25I1. T. e. mry6a nqoposke nanbto Ha 25%.

IIpumep 6. [lats pybOamek aemesie KypTku Ha 25%. Ha CKOJbKO MPOLIEHTOB ceMb pyOamiex
JIOPOKE KypTKU?

Pemenue. Ilycts P — ctoumocts pybdamku, K — croumocts kyptku. 5P = 0,75K; otcrona P =
0,75K/5 =0,15K. Torma 7P =7 -0,15K = 1,05K. T.e. 7 py6aiek nopoxe KypTku Ha 5%.

Ipumep 7. Tpu uncna otHocsarca kak 5:6:10. Eciu nepBoe uucino ymensmnth Ha 10%, a
BrOpoe — Ha 20%, TO Ha CKOJIbKO % HAAO YBEIMYUTH TPEThE YHUCIO, YTOOBI CyMMa He
n3menmnach?Pemenne.5X + 6X + 10X =(5-0,5)X + (6 -1,2)X + (10 + p)X21X =4,5X + 4,8X
+ (10 +p)X11,7X = (10 + p)X | :X11,7 =10 + pp = 1,7 umm 17%.

Ipumep 8.Tpu umcna otHocsaTcs kak 8/19 : 0,6 : 93/95. Tperbe uucia OOJBIIE TOJOBHHBI
neporo Ha 36,5. Haiitu Oonbiiee u3 uncen.Pemenue.Illycts nepBoe uncno 8X/19; Bropoe —

0,6X; Ttperhe — 93X/95.Ilo ycnmoBuro 3-¢ Oompmie 1/2 mepBoro Ha  36,5:
93 1 8 gz 4 73 73 73

— X —-—= —X¥=365 Al ———|=—: —H=— X =453,

95 2 19 95 19 2 95 2

Torna

1) mepBoe uucmno (8/19) 46,5 = 20;2) Bropoe uucio 0,6 ‘46,5 = 28,5;3) TpeTbe YHCIIO
(93/95) -46,5 = 41,5 — HaubonbIIee U3 YHCEIL.

IIpumep 9. llena xon0aUIBPHUKA B Mara3uHe €XErofHO YMEHbIIAETCS Ha OJHO U TO K€ YHUCIO
NPOIICHTOB OT MpeabIIymie neHbl. Ha CKOJIBKO MPOIEHTOB KaXIbli I'0J] YMEHbIIAIACh IIEHA
XOJIOJUJIbHHUKA, €CIM BBICTABICHHBIN Ha mpojaxy 3a 8000 pyOieil, oH uepe3 nBa roga ObLI
npojiaH 3a 6480 pyoseit?

Pemenue. CornacHo popmyne npumepa NelO nomyuum ypaBaeHnue:8000(1 — p/100)2 = 6480; (1
— p/100)2 =0,81; orkyma 1 — p/100 = 0,9 wm 1 — p/100 = - 0,9. Bropoe ypaBHeHUE HE
YJIOBJIETBOPSIET CMBICITY 33auH, a U3 nepBoro HaxoauM p = 10%.

IIpumep 10. Yemy paBHa nepBoHavagbHasi cymMMa BKiIaja (B pyOiisix), €y 1mocie AByX JIeT OHa
BbIpociia Ha 304,5 py6ns npu 3% ronoBeix? Pemenwue. [lycts X — mepBoHauanbHas cymMMma
Bkiana. CoriacHo ¢opmyne CI0XKHOTro mpoleHta noiayduM ypasHenue: X(1 + 0,03)2= X +
304,5; 1,0609X = X + 304,5; 0,0609X = 304,5; X = 5000 (py©.)

IIpumep 11. COepbank B KoHIE rojga HauucisieT 3% K cymMMe, HaxonuBlIeiics Ha cuery. Ha
CKOJIBKO pyOJiell yBenMuuTCs nepBoHavanbHblii Bkiaaa B 1000 py6Gueit uepes 2 rona? Pemenue.
CormacHo ¢opmyne crnoxHoro mporenta moayaum:1000(1 + 0,03)2 = 1000-1,0609 = 1060,9
(py0.) T.e. Brnan yBenuuutcst Ha 1060,9 — 1000 = 60,9 (py0.)

IIpumep 12. Ileny Ha aBTOMOOMIIL TOJHUMAJIH JIBA pa3a: cHavyana Ha 25%, a 3atem Ha 20%. Bo
CKOJIbKO pa3 HOBas IIeHa Ha aBTOMOOWJIb Oojibllle mepBoHaudaiabHOW 1eHbl? Pemenue. [lycthb
X — mepBOoHayanbpHas IieHa aBToMOOWiIs. Torga meHa mocie MEepBOrO IMOBBIIMIEHUS COCTaBHUT
1,25%A = 1,25A, a mocne Broporo nosbimerus:120%(1,25A) = 1,2 - 1,25A = 1,5A. 3nauwur,
HOBas IIEHAa Ha aBTOMOOMJIIb OO0JIbIIIE IEpPBOHAYANILHOM IEHHI B 1,5 pasa.



Ipumep 13. Korna pabounii crneman 2484 neramu, TO OKa3aloch, 4TO OH BbIMONHUI 46%
MecssuHOM HOpMBI. CKOJIBKO JeTallell COCTAaBIIsIET MecsiuHass HopMa padouero?1) 5400; 2) 4600;
3) 2116; 4) 1600.
Pemienue.
1-it croco6: IlycTh MecsiuHast HopMa cocTaBisieT X Aeraneil. Torna:2484 neraneit - 46%
x geranei - 100%x = 2484-100/46 = 5400.2-#1 cnoco0: 3amaya CBOAUTCS K HAXOKICHUIO
yucia no ero npoueHty:2484 : 0,46 = 5400, 94TO COOTBETCTBYET MEPBOMY BApUAHTY
OTBETOB.

Ipumep 14. B nByx rpynnax 50 yuamumxcs. Korma yucino ywamuxcs MEpBOM TPYIIIbI
ymenblnian Ha 20 %, a Bropoii rpynnsl yBenuuuiau Ha 40 %, To B nepBoii rpymme craio Ha 4
y4€HHMKa MEHbIIIE, 4eM BO BTOpoi. CKOJIBKO ydaluxcsi ObUIO B KaX/10 rpynie nepBoHadaabHO?
Pewenue. IIycTh X 1 'y — 4MCIIO YYEHMKOB B IIEPBOM U BTOPOU IpyIIax COOTBETCTBEHHO, TOI 1A
B 00eux rpymnmnax: X +y = 50. Koraa umucino ydamuxcst nepBoii rpymnmnsl ymeHbimwiu Ha 20 %, To
ux yucio crtaino x — 0,2x = 0,8x. Korga umncno yyamuxcs Bropoil rpynmnsl yBenuuuwin Ha 40 %,
To ux cranoy + 0,4y = 1,4y. A pa3Hula B YUCIEHHOM KOJMYECTBE yUYeHUKOB cTana 1,4y — 0,8x =
4. Pemnm CUCTEMY YpaBHEHUH crocobomM CII0KCHUS:
¥ 4y = 50, x4y =50, dx + 4y = 200, 11y = 220, = 20,
14}!—?018;( -4 —4xf?y= 4 = —4x+y?y -4 < xfy: 50 = (% - 50

IIpumep 15. Ilena ToBapa cHauana cuusunack Ha 40%, a 3aTeM ero HoBas LieHa MOBBICUJIACH Ha
40%. CpaBHHUTE MTOCJIEIHIONO LIEHY TOBapa C €ro NepBOHAYAILHOM 11eHOM. | ) 11eHa cTana Hike; 2)
[[eHa cTaja BbIlIe; 3) He U3MEHUIIACK; 4) I OTBETa HE XBAaTaeT JaHHBIX.

Pemenwue. [Tycth ToBap cromi X pyo., Torna mocie camxkerus Ha 40% on cran crouth X — 0,4x =
0,6x (py0). A o1y ueny nosbsicuiu Ha 40%, T.e. ToBap cran crouth: 0,6x + 0,4-0,6x = 0,6
+0,24x =0,84x. Takum oOpazom, ToBap cTOMI X pyo, a cran ctouts 0,84x, T.e. Ha 16% MeHbIIIE.
IIpumep 16. /IBy3naunoe uncio B 4 paza 60JbIlIe CyMMBbI CBOUX ITU(D, a KBapaT TON CyMMBI B
2,25 pa3a 6osnbliie camoro ymucia. Haiftu s3to umco.

Pemenue. ITycts 10A + B — nannoe uncio.

{ 104+ 8 = 4(A + B), {( L0A - 4A = 46—, {( 64 = 3B,

2 104 + BY G 1DA+B(1DA+B_ B
(A+ 87 = 225104 + 8), T)—E[10A+B), T ) . 9)_[1

B =24, B =24, B
10A+8 =26 |124 =36, |A

10A +B = 36. Otser:

IIpumep 17. Cymma ky60B 1ndp ABy3HaYHOTO YuCia paBHa 243, a MpOU3BEACHUE CYMMBbI €T0

udp Ha npousBeeHue Hudp 3Toro yrcaa paBHo 162. Haiitu 3to yncno.Pemenue.Ilycts 10A +

b,
3.

{ AP+ 8 =243=F, [A+B)[A2—AB+BZ)=35JE1%

B — nanHOe 4ucio (ﬂ' + B)AB =162=2.%, (,ﬂ, + B)AB =23 2 Pazgenum
A-AB+B _3 A, B_1,3_5

(1) Ha (2): AB 2 B A 2 2lyers A/B=t.t+1/t-5/2=0,2t2 - 5t +

2=0,1t1=2,12=1/2.ITonyunm nBe cuctemsl: A/B = 2/1 unu A/B = 1/2.01BeT:

IIpumep 18. Hekoropas cymma, 60mbie 1000 py6Gueii Obl1a momenieHa B 6aHK U MOCE ePBOro
roJia XpaHeHHsl MPOIICHTHI, HAYUCIIEHHBIE Ha BKJIa, coctaBuin 400 pyoneit. Brnanenen Bkiaga
no6aswi Ha cuet eme 600 py6:eit. [locine Broporo roga xpaHeHUsI 1 HAYUCICHUS POIIEHTOB
CyMMa Ha BKJaje crana paBHoi 5500 pyOmsim. KakoBa Obliia mepBoHavanbHasi CyMMa BKIIAJIa,
€CJIM MPOLIEHTHAs cTaBKa OaHKa JUIsl IEPBOTO U BTOPOTO TOI0B XpaHeHus ObLIa oJIMHAaKOBa?
Pemenue. [lycts X py6. — nepBoHauanbHas cymma. [locie 1-ro roga xpaHeHus cymMma crania
(X +400) py6. Cormacuao opmysie mpoctbix nporeHToB: X(1 + p/100) = X + 400, X + Xp/100 =
X +400, Xp/100 = 400, orkyna Xp=40000, p = 40000/X. YpaBHeHuUe mocie 2-To roja XpaHeHus,
yauThIBas no6asiaeHue Ha Bkiag 600 pyo., mpumet Bua: (X + 1000)(1 + p/100) = 5500.



Packpoem ckobku: X + Xp/100 + 1000 + 10p = 5500, 3ameTtum, uto Xp/100 = 400, Torna
ypaBHenue npumeT Bua: X + 10p =4100. [TogcraBum B Hero p = 40000/X, mosydeHHOE B
TEPBOM YpaBHEHHH, U TepeiiieM K KBaJpaTHOMy ypaBHeHHI0: X - 4100X + 400000 = 0. Peruas,
KoTopoe nosrydrm jiBa KopHsa X1 = 100 u X, = 4000.ITo ycinoButo 3agauu cymma Obi1a 00JbIIIe
1000, T.€. IOXOIUT TOJIBKO BTOPOE PELICHUE.

Apudmernyeckne TEKCTOBbIE 32 1aUH

1. 3apanue 1 (Ne 25205)

Tennoxox paccuntan Ha 1000 maccaxupos u 30 uneHoB komaubl. Kaxkas criacarenpHas
HuTIonKa MoxeT BMecTuTh 50 uenoBek. Kakoe HanMeHblIee YUCIIO IITIONOK JOKHO OBITh Ha
TEIUIOXO/IE, YTOOBI B CTy4ae HEOOXOAUMOCTH B HUX MOXHO OBLJIO Pa3MECTHTh BCEX MACCAKUPOB
U BCEX WICHOB KOMaH IbI?

2. 3apanue 1 (Ne 24705)

®unakoH mammyHs ctout 170 py6neit. Kakoe Hambosnbiiee KOIUYECTBO (PIIAKOHOB MOXKHO
kymuth Ha 1100 pyOineit Bo BpeMs pacipoaaxu, Korja CKuIKa coctaBisieT 35%7

3. 3ananue 1 (Ne 25479)

[[TapukoBas pyuka ctout 30 pyoseii. Kakoe HanbompIee KOJIMUYECTBO TAKUX PYyUEK MOKHO
Oyzner kynuth Ha 300 py6iieil mociie noBbIeHUs LeHb! Ha 25%?

4, 3apanue 1 (Ne 25429)

Terpaas crout 40 pyouneii. Kakoe Haubomnbliiee KOJTMUECTBO TAaKUX TETpajedl MOXKHO Oyaer
Kynmuth Ha 950 pyOneit mocne nmoHkeHus neHsl Ha 25%7?

5. 3apanue 1 (Ne 24355)

MarasuH 3aKynaeTt [BETOYHbIE TOPIIKK 110 onToBo# nere 100 py0Iieit 3a mTyKy U IpoaaeT ¢
HareHkoi 30%. Kakoe HanbombIiee KOTMUECTBO TAKMX TOPIIKOB MOXKHO KYIIUTh B 3TOM
marasune Ha 1200 py6ineii?

6. 3amanme 1 (Ne 25255)

B mauke 500 ymcroB 6ymaru ¢opmata A4. 3a Henenro B opuce pacxoayercs 300 imucros. Kakoro
HAaUMEHBIIIETO KOJMYECTBa Mauek OyMaru XBaTuT Ha 6 Helemb?

7. 3ananme 1 (Ne 24855)

CroumocTh mpoe3HOro Ouiera Ha Mecsil coctaBiseT 207 pyOeid, a cToMMOCTh OuiieTa Ha
onHy noe3aky — 20 pyOneit. AHs Kynuia npoe3aHoi u caenana 3a mecsi 30 noeznok. Ha
CKOJIbKO pyOuieii OombIiie oHa Obl MOTpaTHiIa, eCu Obl TOKYIaaa OUIeTHl Ha KaXKIyI0 TOe3AKY?
8. Bapanme 1 (Ne 24505)

BonbHOMY npomnrcano JeKkapcTBO, KOTOpoe HYKHO MpuHuUMaTh 1o 0,5 r 4 pasa B 1eHb B TeueHHE 3
nueit. B onnoit ymakoBke 10 Tabnerok nexapctsa 1o 0.5 r Kakoro HanMeHbI1ero Kojim4yecTBa
YIIaKOBOK XBAaTUT Ha BECh KypC JIeUeHUs ?

9. 3axanme 1 (Ne 24905)

Jlyist IpUroTOBIEHUST MapyHaa sl OrypioB Ha 1 autp Boabl Tpedyetcst 10 r 1uMoHHON
KUCIOTHL. JIMMOHHAs KHUCIIOTa MpoAaeTcs B makeTukax mo 15 r. Kakoe HanmeHbliee 4nuciio nayek
HY>KHO KYIUTB XO3sIKe JIJIsl MPUTOTOBJICHUS § TUTPOB MapuHaa?

10. 3aganmue 1 (Ne 25005)

[Mokonanka crout 40 pybneit. B BockpeceHbe B cynepMapkeTe JeCTBYET CeHalbHOE
NPeJUTO’KEHHE: 3aIlJIaTHB 32 JIBE MIOKOJIAIKH, TOKYIATeIh MOTydaeT TpH (OJHY — B TTOJIAPOK).
Kakoe HanbospIlee KOJIMYECTBO MIOKOIAI0K MOKHO TOJTY4IHTh, TOTpaTUB He Oonee 320 pyoOueii
B BOCKPECEHbE?

N3 Ne 2 «Anredpa»

PauunoHajbHbIE HEPABEHCTBA
1. 3aganmue 15 Ne 507491
x2—6x+8 x—4

< 0.
x—1 X2 —3x+4+2 "~

Pemvite HEpaBEeHCTBO:
2. 3aganue 15 Ne 507658


https://math-ege.sdamgia.ru/problem?id=507491
https://math-ege.sdamgia.ru/problem?id=507658

Pemnre HepaBeHCTBO

X =2x+1 xX>4+2x+1 (2x* —x+5)?
G127 37 St 23

3. 3apanme 15 Ne 508212

PemmiTe HepaBeHCTBO: (xz —3,6x+3,24)(x—1,5) <0.

4. 3aganme 15 Ne 508213
1 1

Pemmre Hepasencreo: X — 1 2—Xx
5. 3aganmne 15 Ne 508345

2.

Peninre HEPABEHCTBO: x| x
6. 3aganne 15 Ne 508346

2-(x—6)" < —0.2.

—1 —
Pemnre HepaBeHCTBO: S5 (x o 6) —1
7. 3aganmne 15 Ne 508347

6 x\/§—6>

> 2.
Pemure HepaBeHCTBO: X V3-3 x/3-9
HepaBeHcTBa ¢ MoayJieM
1. 3aganue 15 Ne 507667
Pemnre HepaBeHCTBO
_ C\2 % — 10x]|
D7 —(x+6)7) < .
()7 = (46)7) < e
2. 3apanue 15 Ne 507670
Pemte HepaBeHCTBO
2
- _1\2 X~ 4 6x|
—x+ D) (—x+4)7) < .
(a7 = (e )™ (a2 —5x+4)?

OtBerT: (_oo; —3- 3\/5] U {_3} U [_3 + 3\/5; 4) U (4; —I-OO).
3. 3aganue 15 Ne 508356
25x> — 3 |3— 5x| < 30x—9.

Pemnre HepaBeHCTBO:
Pemenue.
[Tpeobpa3zyem HepaBEHCTBO:

25x* —30x+9—3|3—5x| < 0= (5x—3)* 3|3 — 5x| < 0.

CHECH
OrTBerT: 5 5°5)

4. 3apanme 15 Ne 508358
2
PemnTe HepaBeHCTBO: 25x" — 48— 5x| < 80x —64.

(4_ S)U (8_ 12)
OrtBerT: 575 55 -
5. 3aganue 15 Ne 508380

Peninre HEPaBEHCTBO: Blx+3[-3x < 14— 2 —x|.
Orser:[—3; 7]


https://math-ege.sdamgia.ru/problem?id=508212
https://math-ege.sdamgia.ru/problem?id=508213
https://math-ege.sdamgia.ru/problem?id=508345
https://math-ege.sdamgia.ru/problem?id=508346
https://math-ege.sdamgia.ru/problem?id=508347
https://math-ege.sdamgia.ru/problem?id=507667
https://math-ege.sdamgia.ru/problem?id=507670
https://math-ege.sdamgia.ru/problem?id=508356
https://math-ege.sdamgia.ru/problem?id=508358
https://math-ege.sdamgia.ru/problem?id=508380

HppannonaiabHbie ypaBHeHus (c caiita ®UITO)
1. 3aganme 13 Ne 507572,

Pewmnre ypaBHeHHE
NN = SRV S

Orser: [4: 8]
2. 3amanme 13 Ne 519658
a) Pemmte ypaBHEeHUE

Va3 —4x2 —10x+29=3—x
[—V/3:v/30]

0) YkakuTe Bce KOPHU 3TOT0 YpaBHEHU S, IPUHAIICKALIUE IPOMEKYTKY
Orger: a){—2;2}; 0) 2.
3. 3apanme 13 Ne 520994

x—3vVx—1+1=0.

0) YKaKuTe KOpHU 3TOTO YpaBHEHUS, IPUHAAIEKAIIUE OTPE3KY
Ortgert: a) 2; 5; 6) 2.

a) Pemute ypaBHeHue:

[v/3;/20].

Jlorapudpmuyeckue 1 nNoKasarejbHble YPABHECHUSA
1. 3apanme 13 Ne 502053

2 _ \/
a) Pemure ypaBHeHI/Iel +log, (9x T 5) o log\/i 8+ 14,
8
[_ 1 ; _] ‘
0) Haitnute Bce KOpHU STOTO YpaBHEHHUS, MPUHAJIEKAIINE OTPE3KY 9
2. 3aganue 13 Ne 502094
|
977 -8.3"" 1 +5=0.
a) Pemute ypaBHeHue +
( 7 )
1,=].
0) Haiigute Bce KOpHH STOTO YpaBHEHUS, TPUHAICIKAIINE TPOMEKYTKY 3
Orser: a) 1, 102355 6)10g3 5.
3. 3aganue 13 Ne 503127
x> —2x+1 x> —2x .
a) Pemnre ypaBHeHue 4 +4 =20.

6) HaiinuTe Bce KOpHH 3TOr0 ypaBHEHUs, IPUHA UIEKAIIUE OTPE3KY [_ 1; 2]-
Omera) ¥ = 1 £V2igx=1-V2.
4. 3apanue 13 Ne 502999
2 2 2

7 _9)( —3x+1 _'_5 _6X —3x+1 —48 _4)6 —3x — O
a) Pemute ypaBHeHue
6) HaiinmuTe Bce KOpHH 3TOTO ypaBHEHUS, IPUHA IekKale oTpe3ky [—1; 2].
5. 3apanume 13 Ne 513605
27F —5.9" - 312 1 45 =0.

a) Pemnre ypaBHeHue

0) YKaxxuTe KOPHHU 3TOT0 YpaBHEHUS, IPUHAJICKAIINE OTPE3KY [10g3 4; 10g3 10]-
6. 3amanue 13 Ne 514081
1
3.0°7 7.6+ 3.4 —0.

a) Pemute ypaBHeHue

0) YKaXuTe KOPHHU 3TOTO YPaBHEHUS, IPHUHAJJICKAIIETO OTPE3KY 2; 3].

Orser: a) log% 3 log% 4 0) log% 3

7. 3amanue 13 Ne 514623


https://math-ege.sdamgia.ru/problem?id=507572
https://math-ege.sdamgia.ru/problem?id=519658
https://math-ege.sdamgia.ru/problem?id=520994
https://math-ege.sdamgia.ru/problem?id=502053
https://math-ege.sdamgia.ru/problem?id=502094
https://math-ege.sdamgia.ru/problem?id=503127
https://math-ege.sdamgia.ru/problem?id=502999
https://math-ege.sdamgia.ru/problem?id=513605
https://math-ege.sdamgia.ru/problem?id=514081
https://math-ege.sdamgia.ru/problem?id=514623

6logi x — Sloggx+1=0.

a) Pemnute ypaBHeHue
0) HaiiuTe Bce KOPHH 3TOr0 ypaBHEHUS, IPUHAUIEKAIIUEC OTPE3KY [2; 2,5 ]
OtBet: 2) 2 1 2\/5; 0) 2.
8. 3amanme 13 Ne 515705

5,45 00 1 4T g 05t )

a) Pewute ypaBHeHue

0) Haiigure Bce KOPHH 3TOr0 YpaBHEHUS, IPUHAUICIKAIINE OTPE3KY [_3§ 1]-
Otgert: a) —4; 0; 0) 0.

9. 3amanme 15 Ne 515726

28x% +2x— 10 _

x—5 -

X +6x7+ 2.

Pemnre HepaBeHCTBO
10. 3apanme 15 Ne 515745

2 3

<0.
Pemmre nepasencrao X- — 124+ 35 + x2—17x+70 — 0
11. 3apanue 15 Ne 516402
At 4 ¥ 20 T+ 5x+ 1
5 + <
PemuTe HepaBeHCTBO —2x"+35x—2 x—2

12. 3apanune 15 Ne 523377
473 273 (16 —x*) — 16x* > 0.

Pemute HCPAaBCHCTBO

0.

N3 Ne 3 «Tpuronomerpus»

IIpeoGpa3oBanne TPUIOHOMETPHYECKHUX BhIPAKEHHI
1. Beraucnure: 44'\/gtﬂ {_48[]'}}

in = —2v2 37, 9
2. Haitaure 3 COS (v, ecnu sl oy = 3 n® € ( 2! ‘TT).

: — 1
sinoy = ——= 1 e
3. Haitigure f-.f}“, eciu Voip £ [1. DT ZTT}

13sin 152°
4. Haiiiute 3Ha4€HUE BBIPAXKEHUS: ros 767 -cos 147

Jeos(m— 3 )+ sin §+.1'fl

5. YrpocTuTte BeIpakeHHe: cos(3+3m)
6. Haiimure 2 COS 2cv, ecom S G = —0.7
1l —cos2o+sin 2o . [] .3
7. Berancnute 1+cos2a-+sin 20, €CIIA tga = 0,

Tpuronomerpnyeckne ypapHenus, ucciaenosanue O/13
1. 3aganme 13 Ne 505152
Scosx+4

a) Pemmre ypaBHeHne 4tgx—3


https://math-ege.sdamgia.ru/problem?id=515705
https://math-ege.sdamgia.ru/problem?id=515726
https://math-ege.sdamgia.ru/problem?id=515745
https://math-ege.sdamgia.ru/problem?id=516402
https://math-ege.sdamgia.ru/problem?id=523377
https://math-ege.sdamgia.ru/problem?id=505152

5w
2

4r, —
0) Haiinure Bce KOpHM STOTO ypaBHEHHS, MPUHAIICKAIINE OTPE3KY |:

4
{n—arccos— +2rk: ke Z} : —37r—arccosi.
Otger: a) 5 6) 5
2. 3amanmue 13 Ne 507430

2sin?x — Ssinx — 3

=0.
/ T
x —
Pewmnre ypaBHeHue: + 6
T
{(—1)”“— +7n:nc N} :
OTBeT: 6
3. 3aganne 13 Ne 507620
4c032x—|— 8sinx — 7 0

Pemute YpaBHCHHE:

S5m
{— +2nk: k€ Z}
OTBerT: 6
4. 3apanue 13 Ne 507633

~(sinx—1)(2cosx+1)

2
=0. {——+27rk: kEZ}.
Pemmre ypaBHeHHE tgx OrtBer: 3
5. 3aganne 13 Ne 507689

2sin® x + 3cosx

=0.

Pemure ypaBHeHue: 2sinx — \/§

2T
{——+27rk: kEZ}.
OTBeT: 3
6. 3aganme 13 Ne 508971

cos2x + v/3sinx — 1

=0.
a) Pemure ypaBHeHue tgx— V3
[ n
2T, —
0) YkaxuTe KOPHU 3TOTO YpaBHEHUS, TPUHAUICKAIIHNE OTPE3KY 2
2
{Jrk, T omk: ke z}; om SE s
OTBer: a) 3 0) 3

7. 3amanue 13 Ne 512398

(\/fsinszr COSX — \/5) v —6sinx = 0.

a) Pemnre ypaBHeHue

r
[275; —]
0) Haitnute Bce KOpHM STOTO ypaBHEHHS, PUHATICKAIINE OTPE3KY 2
T T T
wh, — = 4 2mk ——+27rk:keZ}; —.
OTBeT: a){ T4 2 6) 27; 37, 2

8. 3amanme 13 Ne 507426

1
vV SInXxCcosx (— + 1) = 0.
tg2x

Pemnre ypaBHeHue:


https://math-ege.sdamgia.ru/problem?id=507430
https://math-ege.sdamgia.ru/problem?id=507620
https://math-ege.sdamgia.ru/problem?id=507633
https://math-ege.sdamgia.ru/problem?id=507689
https://math-ege.sdamgia.ru/problem?id=508971
https://math-ege.sdamgia.ru/problem?id=512398
https://math-ege.sdamgia.ru/problem?id=507426

3

{—nJrJrk: kEZ}.
OTBerT: 8

9. 3aganue 13 Ne 505498
1 3
a) Pemure ypaBHenue SIN~ X  SINX

[ 5m i
0) YKaKuTe KOpHU 3TOr0 YpaBHEHUS, IPUHAJIEKALLUE OTPE3KY 2’ .

T T 5w

2 2wk, = 4 2mk, —= 4 27k : keZ}; Mz Sm Tm
OtBer: a) 2 6 6 0) 6 2 6

10. 3aganmue 13 Ne 484556

2 :
PenmiTe ypasHeHe (2cos“x —S5cosx+2) -log;;(—sinx) = 0.

{—E+2nk, X omkike Z}.
OTBer: 2 3

11. 3aganue 13 Ne 500638
3
4tg2x—|— —+3=0.

a) Pemmre ypaBHeHnue COsx
5w
[—, 4| .
0) HaiimuTe Bce KOPHH 3TOTO YpaBHEHUS, IPUHAJICKALIIE TPOMEKYTKY 2
OtBer: a) {m+2nk: keZ}; 6) 3.
12. 3apanue 13 Ne 507694
3n
tgx + cos (— — Zx) =0.
[lano ypaBHEHHE 2
a) Pemmre ypaBHeHue;
i
0) YkaxxuTe KOpHH ypaBHEHHS, TIPUHAIJISIKAIINE TIPOMEKYTKY T 20
T Tk 3w T
Tk, —+—: kEZ}; -, ——,——, 0, —.
Ortser: a) 4 2 0) 4 4 4
13. 3apanme 13 Ne 516274
gsin2x . 32\/§sinx
= 0.
a) Pemute ypaBHeHue V1lsinx
Ik
{—; Sw|.
0) Haitnute Bce ero KOpHH, MPUHAISKAITNE OTPE3KY 2
14. 3ananme 13 Ne 516331
2sin”x — sinx _0
a) Pemnte ypaBHeHue log; (COS)C )
7
—Sm;—=7m
6) HaiiuTe Bce KOpHH 3TOTO ypaBHEHUS, IPUHA UIEKAIINE OTPE3KY 2

N3 NeS «IlimanumMeTpusH)
Tpuzonomempus é npAMOY201bHOM MPEY20IbHUKE
1. B tpeyronsauxe ABC yroxn C pasen 907, BC = 15, tgA = 0,75 Hajigure AC.
Ortser: 20.


https://math-ege.sdamgia.ru/problem?id=505498
https://math-ege.sdamgia.ru/problem?id=484556
https://math-ege.sdamgia.ru/problem?id=500638
https://math-ege.sdamgia.ru/problem?id=507694
https://math-ege.sdamgia.ru/problem?id=516274
https://math-ege.sdamgia.ru/problem?id=516331

907, tgd = . AC =20 e AB.

2. B tpeyronsauke ABC yron C paBen
Ortser: 20,5
Tpeyzonvnuku. @opmynst na1owiadu mpey2oabHUKa
3. B tpeyronsauke ABC croponst AC u BC paBubl. Buemnuii yron npu Bepumune B
paBeH 122" Haityure yrox C. OTBeT gaiiTe B rpaaycax.
Ortser: 25
Dnemenmuvl mpeyzoabHUKA: 6b1COMbL, MEOUAHbBL, OUCCEKMPUCDL
4. B tpeyromsuuke ABC yron ACB pasen 9%, yron B pasen H8°, CD — mesmana. Haiinure
yroia ACD. OtBer naiite B rpamycax.
5. B octpoyronsaom tpeyronsauke ABC yron . pasen 65, BD u CE — BBICOTHI,
nepecekarommuecs B Touke O . Halimure yron DOE. OtBet naiite B rpamycax.

O

Ao ¥ o
6. OCTpBIe YIIIbI IPSIMOYTOIBHOTO Tpeyronbaika pasusl 247 1 66°. Haiimure yrom Mexy
BBICOTOM M MEMAHOM, POBEACHHBIMH U3 BEPIIUHBI IpsiMoro yria. OTBET JaiiTe B rpagycax.

-
A B
M H

7. B tpeyronsauke ABC yron A pasen 60)° yron B paen 82, AD, BE u CF — GucceKTpucHI,
nepecekatomuecs B Touke O. Haitnure yron AOF. OtBet naiite B rpajaycax.



https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
https://ege-study.ru/wp-content/uploads/2019/08/75.jpg
https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
https://ege-study.ru/wp-content/uploads/2019/08/77.jpg
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https://ege-study.ru/wp-content/uploads/2019/08/76.jpg
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8. B tpeyronpanke ABC nposenena 6uccekrpuca AD u AB=AD=CD. Haiigute MeHbIIHI yroa
tpeyronpHuka ABC. OTBer nmaiiTe B rpamycax.

Ortsert: 36.

Hapannenozpamm
. _ @
9. B napamnenorpamme ABCDAB=3, AD=21, sind = 7" Haiiaute GOMBIIYIO BHICOTY

napajuieIorpaMma.
Otger: 18
10. [Mnomans mapamienorpamma pasaa 40, 1ee ero cropons! paBubl 5 u 10. Haliaure 60mbiyio
BBICOTY 3TOT0 MapajjieiorpaMmma.

Ipamoyzonvnux
11. [TepumeTp npsAMOYTOJBHUKA paBeH 8, a monmaas paBHa 3,5. Haliiure nuaroHaib 3TOro
MPSIMOYTOJIbHUKA.
Otser: 3.
12. Cepenunbl mOCIIEA0BATENFHBIX CTOPOH IPSIMOYTOJIBHUKA, TMAaroHallb KOTOPOTO PaBHA 5,
coeuHEHbI oTpe3kamu. Haliaute nepumerp o0pa3oBaBIIErocs YeThIPEXyrobHUKA.

Tpaneyusn u ee ceolicmea
13. OcHoBanus paBHOOEAPEHHOM Tpaneuuu paBHbl 14 1 26, a ee 00KOBbIe CTOPOHBI paBHBI 10.
Haiinure nnomans Tpanenuu.

14. OcHOBaHUs PaBHOOCAPEHHOW Tparenuy paBHbI 8 U 6. Pagnyc onmrcaHHON OKPY)KHOCTH
paBeH 5. Haiinure BbICOTY Tpaneuuu.

15. OcHoBanus Tpanenuu paBHbl 2 U 3. Haliiute oTpe3oK, COeAMHAIOIIUN CepeUHbI
JIMaroHajaen Tpareum.
Ortser: 0,5.

16. lnaronanu paBHOOEPEHHON Tpanelny AMaroHaiu neprneHJuKyIsipHbl. BeicoTa Tpamenuu
paBHa 9. Haiinure ee cpeHIO0 JTHMHMIO.

Otser: 9.

Ilenmpanvhvle u enucannwle y2ivl
17. Myra okpyxHoct AC, He comepxanias Toukn B, nmeer rpaxycuyio mepy 200°, a nyra
okpyxHoctn BC, He conepxamas Toukn A, nMeeT rpaaycHyo Mepy S0 °. HaiiguTe BrimcanHsiit
yroia ACB. OtBer npaiite B rpagycax.

C

A B
Ortser: 40
18. Yron ACB pagen 5° I'panycnas Benmuunna 1yru AB okxpyKHOCTH, He conepxameii Touek D

u E, paBHa 124", Haiigure yroi DAE. OTBer naiite B rpamycax.


https://ege-study.ru/wp-content/uploads/2019/08/87.jpg
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A

Otger: 44.

Kacamenvnasn, xopoa, cekywian
19. Yron mexay xopmoit AB u kacarensroii BC k okpyxHOCTH paBeH 52° . Haiiute Bemmuuny
MEHbIIEH z[ym ctsiruBaemMoi xopoi AB. OTBer naiite B rpanycax.

C

Ilm
>

OrtBeT: 64.

) [ )
20. Kacarenbhbie CA u CB k okpyxHOCTH 00pasyioT yroix ACB, pasusit 1227, Haiiure
BeIMUMHY MeHblel nyru AB, craruBaemoii Toukamu kacanus. OTBeT aiTe B rpajaycax.

C

Q

Bnucanunsle u onucannvie mpeyzonbHuKku
21. bokoBbI€ CTOPOHBI pAaBHOOEIPEHHOI'O TPEYroJIbHUKA paBHBI 5, ocHOBaHME paBHO 6. HalinuTe
paznyc BIMCAHHON OKPY>KHOCTH.

§>

B

OTBeT 1,5.

22. OKpyXHOCTb, BIUCaHHAsI B paBHOOCPEHHBIN TPEYTOIbHUK, ASTUT B TOUKE KaCaHUs OJHY U3
OOKOBBIX CTOPOH Ha JIBa OTPE3Ka, JNIMHBI KOTOPBIX PaBHBI 5 U 3, cunTas OT BEPILUHEI,
MIPOTUBOJIEKALEH OCHOBaHUIO. Haliiure nepuMeTp TpeyroyibHUKa.
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A B
Ortser: 6.

23. Menbmas cropona AB tynoyrosbHOro Tpeyronbauka ABC paBHa paanycy onmvcaHHOM
0KOJI0 Hero okpyxHoctu. Haiinure yron C. OTBeT naiite B rpamycax.

Otser: 30.

24. Cropona AB Tynoyronsnoro tpeyroasauka ABC paBHa paanycy OnrMcaHHOH OKOJIO HEro
okpyxHoctu. Haiinute yron C. OtBer naiite B rpagycax.

Ortger: 150.

25. KaTteTsl paBHOOEIPEHHOTO MPSAMOYTOJIbHOI'O TPEYTOJIbHUKA PaBHbI 82 + 41 '\/i Haiinure
paznyc OKpYKHOCTH, BIIUCAHHOW B 3TOT TPEYTOJIbHUK.

OrTser: 41.

Bnucaunuvie u onucannvle uemuipexy2oibHUKu
26. B uetpipéxyronpauk ABCD Bricana okpy*’HOCTb, AB = 1[], C'D = 16. Haitnure
nepumeTp deTsipéxyroiapanka ABCD.

27. Cropons! uetbipexyronbanka ABCD AB,BC,CD u AD cTsaruBaiot ayru OIMMCaHHOM
OKPYKHOCTH, I'PalyCHbIE BEJIMUMHBI KOTOPBIX PaBHBI COOTBETCTBEHHO 95,49,71,145
rpagycoB.Haiinure yron B sToro uetsipexyronbauka. OTBET AaiTe B rpagycax.

Ortsert: 108.

28. Yrois MexJly CTOPOHOM MPaBUIIBHOTO N-yTOJIbHUKA, BIMCAHHOTO B OKPY>KHOCTb, U PallyCcOM
9TOii OKPY/KHOCTH, IIPOBEACHHBIM B OHY M3 BEPIINH CTOPOHHI, pasen 54~ Haiigute n.

Bouee cnoxubie 3a1auu (Tun Nel6 EI'D))

Mertoarka NOArOTOBKH yyalluxcs K peleHnIo 0osee CI0KHBIX 3a/1a4 (00II1e COBETHI).

1) He HyxHO HauuHaTh C peanpHbIX 3amad EI'D. Chauama — teopusi: CBoiicTBa
reomerpuueckux ¢uryp. OnpeneneHust U Teopembl. Bece 310 menarory o6s3aTenbHO
HaJ0 eule pa3 cPopMylIHMpoBaThb M CHCTEMaTU3UPOBaTh, COCTaBUB (WJIM 33/1aB B
Ka4yecTBe JIOMAITHero 3aaHus) YueOHyto kapTy TeMbl «l linanumerpusi».

2) Vuute Hau3ycTh (POPMYIHUPOBKH AKCHOM, TEOPEM, ONPEICICHUN M OKa3aTelbCTBa
TEOPEM.

3) Jlyumias TpeHUPOBKA HA 3alIOMUHAHUE U OTPAOOTKY TEOPUH Ha 3TOM dTare — peleHne
3aganuii Ne3 u Ne6 u3 nepsoii yactu EI'D o npo¢uinbHOM MaTeMaTHKe.

4) 3agaua 16 IMpodpwmisnoro EI'D mo mMaTtemarnke OIEHHBAETCS B 3 MEPBUYHBIX Oayuia u
COCTOMT M3 JBYX INYyHKTOB. [lepBBIi NMyHKT — J0Ka3aTeIbCTBO. 34€Ch HaM IIOMOTYT HAallU
«JIOMalllHWE 3aroTOBKW» - TOJIe3Hble (aKThl, KOTOpPbIE YUMJIHCHh J0OKa3biBaTh B 1.2-3). Ilpu
peleHnt CIoXHBIX 3a1a4 (Tun Nel6 EI'D) octaercs TOIbKO BCHOMHUTB U 3alTUCATh PELICHHUE.

Bort ciucok n3 32 mone3Hsix (aKTOB — M UX JIOKa3aTenbcTBa. Jla, 9TO MEpBBIA ATam
OCBOCHMS IUIAaHUMETpHH. J[oka3aB Bce 3TH Mosie3Hble (akThl, BBl OOHApYXKHUTE, YTO MYHKT ()
3amaun 16 mepectas OBITH /17151 Bac MPoOIEMOii.

YriIbl, TPEYroJIbHUKH, YeThIPeXyroJbHUKH

1. BuccekTpHchl CMEXHBIX YIJIOB MEPIEHIUKYISPHBI.

2. CBOICTBO MeMAHBI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

3. Cymma KBaJIpaTOB AWAroHaJCH mapajenorpaMmma.

4. I1nomanp BBIIYKIIOTO YETHIPEXYTOJIbHUKA
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5. CBoiicTBa Tpanenuu: 0Tpe30K, COSAUHSIONINN cepeANHbI JuaroHanen

6. CBoiicTBa paBHOOEIPEHHON TpaIeIuH

7. 3amedaresibHOE CBOMCTBO Tpaneiuu.

8. CBOMCTBO cepeIMHHBIX MEPHEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHHKA.

9. CBoiicTBa OUCCEKTPUC TPEYTOJIBHUKA.

10. CpoticTBa MeIMaH TPEYrOJIbHUKA

11. CBoiicTBO BBICOT TPEYTOJIbHUKA.

OxpyxHoCTH

12. [lnameTp, neprneHauKyISIpHBINA XOp/e, ASTUT €€ MOMOIaM.

13. Teopema 0 mepeceKaronuxcs Xopaax.

14. Teopema o cepeIMHHOM MEPIICHAUKYJIIAPE K XOP/IE.

15. PaBHble XOp/Ibl yAaJI€HBI OT LIEHTPA OKPYKHOCTU Ha PaBHbIE PACCTOSHUSL.

16. lyru OKpy>KHOCTH, 3aKJIFOYEHHBIE MEXy apalIeIbHBIMU XOpJJaMH, PAaBHBIL.

17. Yron mexay KacaTelnbHOU U XOPJIOM.

18. Teopema o cekyIiel U KacaTeIbHOM.

19. Yron Mexay nepeceKkaronuMKICcs XOpiaMy paBeH MOJIyCyMMe MPOTUBOIOIOXKHBIX AYT,
BBICEKAEMbIX XOpJIaMH.

20. Yron Mexay IByMS CEKYIIMMU (C BEpPIIMHON BHE OKPY)KHOCTH) PaBeH MOJIYPa3HOCTH
JyT, BBICEKAEMBIX CEKYIIIMMU Ha OKPY>KHOCTH.

21. Pamuyc OKpY>XHOCTH, BITHCAHHOM B MPSIMOYTOJIbHBIH TPEYTOJbHHUK C KaTeTaMu a u b u

Lla+b—2¢)

TUIIOTEHY30M C, PaBEH 2 :

22. Tlpsimasi, MpOXOAsIIasl Yepe3 TOUKHU IMEePECCUCHUs JABYX OKPYKHOCTEH, JICTHUT MOTOIaM
0O0IIyI0 KacaTeIbHYIO K HUM.

23. Ecniu paccrosHMe MEXIy IEHTPaMHU OKPYXHOCTEH paamycamMu R u I paBHO a
nit > R+ ", TO OTPE3KH OOMIMX BHEUTHUX M OOIIMX BHYTPEHHUX KacaTENbHbIX, 3aKIIOYCHHbIE

. L] . a
\/az —(R—r)" \/af —(R+71)
MCKAY TOUYKAMH KaCaHUs, paBHbI COOTBETCTBEHHO u

24. YeTbIpexyroJdbHUK MOXKHO BIIMCATh B OKPY)KHOCTb TOT/Ia U TOJIBKO TOI'JIa, KOT/Ia CyMMa
€ro IPOTUBOIOJIOXKHBIX YIJI0B paBHa 180 rpamycos.

25. B 49eThIpexyroidbHUK MOXHO BIMCAaTh OKPYKHOCTh TOTJA M TOJBKO TOTAA, KOT/a
CYMMBI JIJIUH €T0 NPOTUBOIIOJIOKHBIX CTOPOH PaBHBL.

26. Ecii OKpy)KHOCTh BIHCaHA B PAaBHOOCIPECHHYIO TpaIeluio, TO OOKOBas CTOPOHA
Tpareluyuy paBHa €€ CpelHEH JINHUN.

27. Ecmu M — Touka xacaHusi co ctopoHoil AC OKpY)KHOCTH, BOMCAHHOW B TPEYTOIBHUK
ABC, to AM = p — BC, rae p — nonynepumetp tpeyroinbauka ABC.

28. Eciin okpyx)HOCTB Kacaercsi ctoponsl BC tpeyronsanka ABC n mpogomkeHnid CTOpOH
AB un AC, 10 paccTosiHuE OT BEpUIMHBI A 10O TOUKH KacaHUs OKPYKHOCTHU c npsiMoii AB paBHO
nosrynepumerpy tpeyroabHuka ABC.

29. Ecniu okpyXHOCTb, BucaHHas B TpeyroiabHUK ABC, xacaercs cropon AB, BC u AC

o
cootsercTBeHHO B Toukax K, L, M, a yron BAC pasen ¥, 1o yron KLM 90° — %L’j.

30. Ecin ipsiMble, TpOXOAIIIE Yepe3 TOUKY A, KacaroTcsi OKpYXHOCTH S B Toukax B u C,
TO LIEHTP BIMCAHHON OKPYXHOCTH TpeyrojibHuka ABC J1eXKHuT Ha OKpY)KHOCTH S.

31. Ecnm miomanp TpeyroiabHUKA paBHA S, TO IUIONIA s TPEYTOJbHHUKA, COCTABICHHOTO U3

3S

€ro MeauaH, paBHa 4 .

32. CBOWCTBO OWCCEKTPHCHI TPEYroJIbHUKA. BHCCEeKTprca yria TpeyroiibHUKa JeHT
MPOTHUBOJIEKAIIYIO CTOPOHY B OTHOILIEHUH JITUH MPUIIEKAIINX CTOPOH.

PEIIUTD 3ATAYN:

Haunewm ¢ untepecHoro npuema. briBaet, yTo B 3ajja4e 3HAYMMBbIE OTPE3KH MEPECEKAIOTCA
BOT Takoi OykBoit JK. Mu BoT Tako# OykBoit X XopoIio, eciii Mbl MOKEM mepecTporm 310 JK
win X B TpeyroisHuK. Hampumep, npoBecTr Kakue-HUOYIb OTPE3KH, apaiesibHbIe U paBHbIC

(WM IPOTOPITMOHATBHBIC) HAIIIHM.
1. (EI'> — 2017)
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https://ege-study.ru/esli-ploshhad-treugolnika-ravna-s-to-ploshhad-treugolnika-sostavlennogo-iz-ego-median-ravna-mathfrac34-math-s/
https://ege-study.ru/radius-okruzhnosti-vpisannoj-v-pryamougolnyj-treugolnik-s-katetami-a-i-b-i-gipotenuzoj-s-raven-frac12ab-c/
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https://ege-study.ru/esli-rasstoyanie-mezhdu-centrami-okruzhnostej-radiusami-r-i-r-ravno-a-i-matha-rr-math-to-otrezki-obshhix-vneshnix-i-obshhix-vnutrennix-kasatelnyx-zaklyuchennye-mezhdu-tochkami-kasaniya-ravny/
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https://ege-study.ru/esli-ploshhad-treugolnika-ravna-s-to-ploshhad-treugolnika-sostavlennogo-iz-ego-median-ravna-mathfrac34-math-s/

OcHoBaHus Tparnenuu paBHbl 4 1 9, a e€ AuaroHanu paBHbl S u 12.

a) Jlokaxure, 4TO AUATOHAIN TPaNeMK NepIEHANKYIIAPHBI.

0) Haiigute BbICOTY Tpamenuu.

(ITocMoTpETH pelIcHHE)

Crenyromas 3a1a4a — Ha MPUMEHEHHE OJTHOW U3 HAIIMX KJIACCUYECKUX CXeM

2. B octpoyronsnom Tpeyroasauke KMN mpoBenens! BeicoTsl KB 1 NA.

a) [loxaxwure, uro yroa ABK pasen yrnmy ANK.

0) Haitnure pagnyc okpy>XKHOCTH, OITUCAHHOM OKOJI0 TpeyronbHuka ABM, eciu n3BeCcTHO,
aro KN =8V2 w/KMN = 45°

(ITocMoTpeTh pelicHHE)

3. (EI'2-2020, Jlemo-BapuaHT).

JIBe OKpy>KHOCTH KacaroTcsi BHeIHUM oOpa3zoM B Touke K. IIpsmas AB kacaercs nepBoit
OKpY’KHOCTH B Touke A, a BTopoii — B Touke B. IIpsimas BK nepecekaer nepByro okpyKHOCTb B
touke D, mpsimast AK mepecekaer BTOpyI0 OKpy»)HOCTh B Touke C

a) Jlokaxxure, uto npsimbie AD u BC napasnienbHbl.

0) Haiigure miomans tpeyroiabHuka AKB, eciii n3BeCTHO, UTO pajinyChl OKPYKHOCTEH
paBHbI 4 1 1.

(ITocmoTpeTh perieHwue)

B cnenyromeit 3anaue 60ble anredpel, 4eM reoMeTpuu. JledcTBUTENbHO, OBIBACT TaK,
YTO IUIAaHUMETpHUYecKas 3aa4a ObICTPO CBOJUTCS K YPAaBHEHHIO WIIM CUCTEME YPaBHEHUIA.

4. MTapannenorpamm ABCD u 0kpy»XHOCTbH pacroiokeHbl Tak, 4To ctopoHa AB kacaercs
okpyxHoctH, CD sBnsiercs xopnoii, a croponst DA u BC nepecekaroT okpyHOCTh B TOUKax P
1 Q COOTBETCTBEHHO.

a) Jlokaxwure, 4TO OKOJIO YeThIpexyroiabHuka ABQP M0xHO omnmcaTh OKPYKHOCTD.

0) Haiinure nmuny otpeska DQ, eciu u3BectHo, uto AP =a, BC = b, BQ =c.

(ITocmoTpeTh perieHwe)

5. B npssmoyronsHoM TpeyronsHuke ABC Touku M u N — cepennnbl runorenysst AB u
kareta BC cootBercTBenHO. buccekrpuca yrima BAC nepecekaer npsimyto MN B Touke L.

a) lokaxwure, uto TpeyroapHukd AML u BLC nonoGHBI.

cos/ BAC =

T
0) Haitmure oTHOIIIEHME TUTOLIANEH DTUX TPEYTOJIbHUKOB, €CIIU 25
i majg peyr ,

N3 Ne S Crepeomerpust
Bomnpocs! 111 CaMONOATOTOBKH K PELLICHUIO 32124 10 CTepeoMeTPUH
CdopmyanpoBaTs M yMeTh 10KA3ATH(1JIS1 TeOpeM) CJIeyIIHe MOHATHA U TeOpeMbl
1. Ilnmockocte B mpocTpaHcTBe. 3akoHuuTe ¢pazy: [lmockocTh MOXHO TPOBECTH
yepes...([laiiTe yeTbipe BapuaHTa OTBETA).
2. Pacnonoxenue miaockocTeil B mpocTpaHCTBE. 3akoHuMTe (pa3y: Eciu ase mimockoctu
UMEIOT OOIIYIO TOUKY, TO OHH...
PacnionoskeHne npsMbIX B IpocTpaHCcTBe. Tpu ciayyasi.
[TapamienpHOCTD NPSAMON U INIOCKOCTH. ONpeeneHye U Mpu3HaK.
YTto Takoe HAaKJIOHHAs U IPOEKIMs HAKIIOHHOM. PUCYHOK.
Yrois Mexay NpsMOH U IIIOCKOCTBIO.
[lepnenAuKyYISIpPHOCT MPAMOM U TUIOCKOCTH. OMpenesieHne U MPU3HAK.
CkpemmBaronyecs: npsiMble. YTol MEXIy CKpeLIMBarOUIMMUCS NpsSMbIMH. PaccrosiHue
MEX1y CKPELIUBAIOLUTUMUCS TPSIMbBIMH.
9. PaccrosiHue OT HpsAMON 10 MapajuIeIbHON €l IIIOCKOCTH.
10. YroJ1 MEeXIy MIOCKOCTSIMHU.
11. TlapannenbHOCTD MI0cKOCTeM. OnpenesaeHue u Npu3Hakx.
12. [lepnieHAMKYISPHOCTH MIIOCKOCTEN. Onpeaenenre u Npu3HaK.
13. 3akonuure dpasy:

N v kW
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https://ege-study.ru/materialy-ege/parallelnost-pryamoj-i-ploskosti/
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https://ege-study.ru/ru/ege/materialy/matematika/ugol-mezhdu-pryamoj-i-ploskostyu-perpendikulyarnost-pryamoj-i-ploskosti/
https://ege-study.ru/materialy-ege/ugol-mezhdu-skreshhivayushhimisya-pryamymi-i-rasstoyanie-mezhdu-nimi-rasstoyanie-ot-tochki-do-ploskosti-i-ot-pryamoj-do-parallelnoj-ej-ploskosti/
https://ege-study.ru/materialy-ege/ugol-mezhdu-skreshhivayushhimisya-pryamymi-i-rasstoyanie-mezhdu-nimi-rasstoyanie-ot-tochki-do-ploskosti-i-ot-pryamoj-do-parallelnoj-ej-ploskosti/
https://ege-study.ru/ru/ege/materialy/matematika/ugol-mezhdu-skreshhivayushhimisya-pryamymi-i-rasstoyanie-mezhdu-nimi-rasstoyanie-ot-tochki-do-ploskosti-i-ot-pryamoj-do-parallelnoj-ej-ploskosti/
https://ege-study.ru/materialy-ege/ugol-mezhdu-ploskostyami-perpendikulyarnost-ploskostej/
https://ege-study.ru/materialy-ege/parallelnost-ploskostej/
https://ege-study.ru/ru/ege/materialy/matematika/ugol-mezhdu-ploskostyami-perpendikulyarnost-ploskostej/

a) Jlunuu nepeceuenus 08yX napalebHblX NIOCKOCMel mpembell niockocmoio... 0) Ompesxu
NapanieibHblX NPSAMbIX, 3AKTI0YEHHble MeXCOy NapallelbHbIMU NIOCKOCHAMU. .

14. Teopema o0 Tpex NEPIEHIUKYIApax.

15. [Inomaap NpsSMOYTroabHON MPOEKIUH (DUTYPBHI.

Pemute 3agaun:

1. B mpaBuibHOM YeThipéXxyronbHoi nupamuae SABCD cropona AB ocHoBanus paBHa 2\/§’ a
BeicoTa SHmpamuasr pasaa 3. Touku M u N — cepenunnr pédep CD u AB, cooTBeTcTBEHHO,
a NT — Beicora nupamuasl NSCD ¢ BepmmHoit N 1 ocHoBanunem SCD.

a) Jlokaxkure, 9To TOUKa T sSBISETCS cepenuHoi SM.

0) Haitnure paccrostaue mesxay NT u SC.

2.

OcHoBanuem  mnpsmor  TpeyroidbHOoW  mpu3Mbl ABCA1B1C; siBisieTcss  psAMOYTOJIBHBIN
tpeyroasHuK ABC ¢ psimbim yritom C. ['pans ACC1A; BNIsIeTCS KBaIpaTOM.

a) Jokaxure, uro npsimbie CA; u AB; neprneHIuKynspHbI.

0) Haiimute paccrosaue mexay npssmeimu CA; u ABy, eciu AC =4, BC = 7.

3. B ocuoBanum uetbipéxyronpHoit nupamuasl SABCD nexur mnpsmoyronsauk ABCD co

BC = 5V/3.

croponamu AB = 12 u JnmvHbBI OOKOBBIX péoep
nupamuael SA =5, SB = 13, SD = 10.

a) Jlokaxkute, 9T0 SA — BBICOTA MUPAMUJIBI.

0) Haitnure paccrostHue ot BepmuHbl A 1o tuiockoctu SBC.
4. B mpaBuibHOM TpeyroiabHOi mupamuae SABC ¢ BepmmHO# S, Bce péOpa KOTOpOH paBHEI 4,
touka N — cepenuna pebpa AC, Touka O IIEeHTp OCHOBaHHMS IHpPaMUIbI, Touyka P nenut
orpe3ok SO B oTHomIeHNH 3 © 1, cunTas OT BEPIIMHBI TUPAMHJIBI.

a) lokaxwure, uto npsamas NP nepnenaukysnspHa npsmoii BS.
0) Haitnure paccrostnue ot Touku B mo npsimoit NP
5. B npaBunbHO# TpeyronbHoit npuzme ABCA1B1C1 cTopoHa ocHOBaHuUs AB paBHa 6, a 60KoBOE
pebpo AAipaHo 3. Ha pebpe AB otmeuena touka K tak, uro AK= 1. Touku Mu L —
cepenunbl  p&dep A1Cq1 u B1CicoorBeTcTBeHHO. IlnmockocTs 7y mapamiensHa mnpsimMoi AC u
conepxut Toukn K u L.

a) Jlokaxwure, uTo npsaMas BM neprneHauKyssipHa MII0CKOCTH Y,

6) Haiigure paccrosinue ot Touku C 10 MJIOCKOCTH Y.
6. PeOpo SA nupamuiel SABC nepnieH MKy asipHO MiI0ckocTH ocHoBaHus ABC.

a) Jlokaxure, YTO BBICOTA NMHPAMHIBI, NMPOBEAEHHAS M3 TOUYKH A, JEIUTCS TUIOCKOCTHIO,
npoxosuien yepes cepenunsl pédep AB, AC u SA, nonomnam.

0) Haitgure paccTrosiHue oT BEpIIUHBI A 110 3TOMU IJIOCKOCTH,

oy SA = V5, AB=AC=5, BC =2V/5.

7. B ocHoBaHWMM TpaBWIBbHOW TpeyroidbHOUW Tpu3Mbl ABCA1B;C; mexxur TpeyroiapbHHK cO
cTopoHo# 6. Beicota npusmsel paBHa 4. Touka N — cepenuna pedpa A;Ci.

a) [ToctpoiiTe cedenne nmpu3mMsbI MIOCKOCTHI0 BAN.

6) HaiimuTe nepumeTp 3TOro cevyeHusl.

8. Ha pebpe AA, npsimoyronbHoro mapamenenunena ABCDA;B;CiD; B3sita Touka E Tax,
gyro AjE = 6EA. Touka T — cepearHa pebpa B1C;. N3BecTHO,

a0 AB=4V2, o0 _ 15 pp = 14

a) Jlokaxkure, uro miockocte ETD; nemut pedbpo BB; B oTHOMmIEHNN 4 : 3.
0) Haiigure miomanp cedenus napaienenumneaa miockocteio ETD;.
9. OcHoBaHUEM psIMOi YETBIPEXYTOJIbHOU npusmbl ABCDA'B'C'D’ siBnsiercs
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kBaapatr ABCD co croponoit , BBICOTa TIPHU3MBI paBHA " Touka K— cepeauna
pebpa BB'. Uepes Touku K u C' mpoBeaeHa mI0CKOCTh o, TapayuieabHas npsmoit BD'.

a) JlokaxuTe, UYTO CEUEHHE TPU3MBI IUIOCKOCTBIO O SIBIISICTCS PaBHOOEAPEHHBIM
TPEYTrOIHLHUKOM.


https://ege-study.ru/materialy-ege/teorema-o-trex-perpendikulyarax/
https://ege-study.ru/materialy-ege/parallelnoe-proecirovanie-ploshhad-proekcii-figury/

0) HaiinuTe nmepuMeTp TpeyroiabHUKA, SBISIIOIIETOCS CEYCHUEM MPU3MBI TUIOCKOCTBIO 0.
10. B xyoe ABCDA;B;1C;D; Bce p&bpa paBubsl 4. Ha ero pedpe BB; otmedena Touka K Tak,
yro KB = 3. Yepes Touku K u C; mocTpoeHa miockocTs o, napaiensHas npsimoit BD;.

a) Jlokaxwure, uto AjP :PB1= 2 : 1, tme P— Touka mnepecedyeHHs] IUIOCKOCTH O C
pedpom A1B;.

0) Haitnure yrosi HakjI0oHA IJIOCKOCTH 0. K IIockocTH rpanu BB1C;C.

11. B MPSIMOYTOJIbHOM napaienenuneae ABCDA;B;C1D; uzBectHbl

péopa AB =35, AD =12, CCy = 21.

a) Jlokaxure, uto BbICOTHI TpeyroiapHukoB ABD u A1BD, nposenénnsie x cropone BD,
UMEIOT 00111ee OCHOBaHMUE.

6) Haiinmute yron mexay miockoctsimu ABC u A;DB.

12. JInameTp OKpY>KHOCTH OCHOBaHMsI ITWJIMHApPaA paBeH 20, oOpa3yromias MUJIMHIpa paBHA
28. IlnockocTh IepecekaeT ero OCHOBaHUSA IO XopaaM JUiMHbl 12 u 16. PaccrosHue Mmexny

2V 197.

STUMU XOpJaMHu PaBHO
a) JlokaxxuTe, 4TO IEHTPHl OCHOBAaHUN WIWIMHIpA JieXKAT 1O OJHY CTOPOHY OT JTOHU
IIOCKOCTH.
0) Haiigure yros Mexay 3TOH MIOCKOCTHIO U MJIOCKOCTHI0O OCHOBAHUS LIUIHHIIPA.

AB=8V3,

13. B mpaBunbHOi TpeyronsHoil mpuzme ABCA;B;C; ctopona ocHoBaHus
6okoBoe pedopo AA; = 5.

a) Haiimure muny orpeska AiK, rie K — cepemnuna pedpa BC.

0) Haiigute Tanrenc yria mexay miockoctsmu BCA; u BB1C;.

14. B ocnoBanuu yetbipéxyronpHoil nupamuasl SABCD nexut npsmoyroinsauk ABCD co
croponamu AB = 4 u BC =3. JInmuHbBI OOKOBBIX peoep

MUPaMHIBI SA=V1I, SB= 3\/§, SD =24/5.

a) lokaxxure, uto SA — BBICOTA MUPAMUJIBI.

0) Haiimute yron mexay npsimoir SC u rutockoctsio ASB.

15. Bee pé6pa npaBuibHOM TpeyroapHoi nmupamuisl SBCD ¢ BepinHoi S paBHBI 9.

OcnoBanne O BeicoTbl SO 3TOM  mMHUpamMuabl  SBISETCS  cepenuHO  oTpeska SS;, M —
cepeanHa pedbpa SB, Touka L nexxut Ha pebpe CD tak, uto CL : LD =7: 2.

a) JHokaxwure, uto ceuenne mnmpamusl SBCD mockocteio S1LM —  paBHOOempeHHas
Tparenus.

0) Beruncnute 1MHY CpeHE IMHUYU 3TOM TpamneuH.

16. B mnpaBunbHO#l TpeyronbHoit mupamuae SABC cropona ocHoBanus AB paBaa 12, a
6okoBoe pedpo SApaBao 8. Touku MuN— cepenunasl  pébep SA u SB cOOTBETCTBEHHO.
[Tnockocts o copepxut npsmytro MN u neprnenauKynsgpHa MIOCKOCTH OCHOBAHUS TUPAMU/IBI.

a) Jlokaxwure, 4TO MIOCKOCTH 0 aenuT meauaHy CE ocHoBaHus B oTHomeHnu S : 1, cumras
ot Touku C.

0) Haligure 00BEM mHMpaMuUbl, BEPIIUMHOW KOTOpPOW sBisieTcss Touka C, a OCHOBaHWEM —
ceuenue nupamuabl SABC miockocTsio a.



INPUJIOKEHHUE 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHUsI POMEKYTOUHOI aATTECTANMHU 1O TUCIUIIINHE
«IIpaKkTHKYM 1O penieHnI0 32124 MOBBIIIEHHOI CJI0KHOCTH IIKOJBHOT0 Kypca

MaTEeMaTHKHW»

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTTeCTanum:

Kon
WHJIUKaTOpa

WNHnukaTop AoCTHKEHUS

KOMIICTCHII N

O1eHOYHEIE cpe€acTBa

IIK-1 - Cnoco0eH peanu30BbIBATh NeJArOrH4ecKuii Mpouece ¢ NCnoJib30BaHueM
COBpPEMEHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHII B OPraHU3aANUAX CPeHero 001ero

o0pa3oBaHus

[K-1.1 OneHuBaeT J11st OLleHUBaHMS TIEIarOTMYECKON CUTYAIlUU C TOUKU
Me/IarOrMYECKYI0 3peHus €€ KOPPEKIHH, CTYICHT IPOBOIUT
CUTYallUI0 C TO3UIUH | CAMOKOHTPOJIb U Pe(IICKCHIO, IO OKOHYaHUU KOTOPBIX
HE00X0IMMOCTH ¥ | CIOCOOEH COCTaBUTh CIIMCOK BOIPOCOB K 3a4ETY 110
BO3MOYKHOCTH €€ | OCHOBHBIM TEOPETUYCCKUM pa3JieiiaM U3ydaeMoro
KOppeKIUU LIKOJIbHUKAaMH IIpeIMeTa (JIMCUUIUIMHBI), B KOTOPBIN

BXOJIAT:
1. ®opMynUpPOBKH OCHOBHBIX TEOPEM (CBOMCTB,
MIPU3HAKOB U3yYaeMbIX NOHATHH, HEOOXOIUMBIE U
JIOCTaTOYHBIE YCIOBUS) pa3/Ie]IOB MaTEMATHKHU.
2. Metoabl ¥ cioco0bl PeLIeHNs OCHOBHBIX THIIOB
3aJ1a4 Ha BBIUMCJIEHHUE U JOKa3aTeNIbCTBO.
Hampumep,
TeopeTH4YeCKHe BOMPOCHI 11 324€TOB
no reme AJredpa:
1. PauuonanbHble ypaBHEHMs - CLIOCOOBI MX
peleHus
2. PammoHnanbHbIC HEPaBEHCTBA — IMOHITHE
PaBHOCHUIIBHOCTH, METO/bI PELLIEHUS.
3. HppanmoHnansHbie ypaBHEHUS 1 HEPABEHCTBA —
METO/Ibl PEIICHUS.
4. Monaynb. OCHOBHBIE CITOCOOBI pelIeHUs
YPaBHEHUH U HEPABEHCTB C MOJYJIEM.
5. VYpaBHEHUS U HEPABEHCTBA C MapaMeTPOM —
METO/Ibl PEIIECHUS.
6. Iloka3aTenbHBIC ypaBHEHUS U HEPABEHCTBA.
7. Jlorapudmuueckue ypaBHEHHs U HEPaBEHCTBA
8.  CucreMbl CMEIIaHHBIX YPaBHEHUN U
HEPABEHCTB.
no reme Ilnannmerpus:
1. Merpuueckue COOTHOLIEHUS B TPEYrOJIbHUKE.
2. Metpudeckre COOTHOIICHHS B OKPY>KHOCTH.
3. BnucanHble 1 OnMCaHHBIE MHOTOYTOJIBHUKH —
OCHOBHBIE ITOJIOKEHHUS.
[Tnomaau miockux Guryp.
5. 3agaum Ha COUYETaHHE pa3IMYHBIX
IUTAaHUMETPUYECKUX puryp.
6. BzammHOE pacronoKeHue MPSMbIX U IIOCKOCTEH

.




Kon
HHAUKATOPa

Nuaukatop 1oCTHREHUS
KOMIICTCHIINN

OneHouHble CpeacTBa

BIIPOCTPAHCTBE.
Janee npoBoAUTCS aHAJIM3 CAAYU IIKOJIbHUKAMHU
3ayeTa U Mo pe3ysibTaTaM MPUHUMAETCS PEIICHHE O
KOPPEKTUPOBKE METOANKH MTPETO/IaBaAHMS,
MOTEHLUATBHBIX BO3MOXKHOCTSX IIKOJIBHUKOB, UX
MpeABAPUTEIILHON MOATOTOBKU K PEIICHUIO CIIOXKHBIX
3ajau

I1K-1.2

Pemraer
o0Opa3oBaTeNbHbIC
3aJa4n Ha
COBPEMEHHBIX
00pa3oBaTebHBIX
TEXHOJIOTHH

OCHOBE

3aganue 1. CocTaBbTe IIIAaH—KOHCIIEKT
MPAKTUYECKOTO 3aHSTHUS TI0 TEME

«CtepeomeTpus» B BUJIE MaTEMaTUIECKOTO OO0sI.
3apanue 2. V3yunTh NepuoIuKy U UHTEPHET-
uctouHuku (Akagemus ['yri u 1p.) mo npuMeHEHUIO
B 0OyUYE€HHUH MaTE€MaTHUKE MPUEMOB U METOJIOB,
KOTOpbIe POPMUPYIOT YMEHHUS CAMOCTOSITEILHO
n00BIBaTh 3HAHMS, COOUPATH HEOOXOIUMYIO
WH(OOPMAIINIO, BBIJIBUTAThH TUIOTE3BI, ACIATh
BBIBOJIbI Y YMO3AKJIFOUCHUS.

3aganue 3. [lepeuncnure yHUBepcalbHbIE yUeOHbBIS
JICUCTBUSI, 00CCIICYHBAIOIIHE CIIOCOOHOCTD K
OpraHu3ali CaMOCTOSTEIILHON yueOHOMH
JIeSITEIbHOCTH HA YPOKE M0 TeME « Y paBHEHUS» U
MPEIIOKUTE METOJIbI MX pa3BUTHUSA ((hOPMHUPOBAHHUS)
y HIKOJTBHUKOB.

3ananue 4. OCHOBHBIE PUHLIUIIBI M 3aKOHOMEPHOCTH
CHCTEMHO-/ICSITEILHOCTHOTO TOIX0/a B TEME
«IIpuMeHeHne Teopuu ASIUMOCTU B PEIICHUH 3aa4
MOBBINIEHHON CJI0KHOCTH 110 MaTEMAaTHKE.

3angaua 5. [IpoexTHas ¢popma opranuzanuu oO0ydeHus, -
CyTh (POPMBI, METOJIbI O0yUEHHUsI, KOTOPHIE
MIPUMEHSIOTCSL HAa YPOKE T0 PELIECHUIO 3a7a4
TOBBIIIICHHOM CIIOKHOCTH (Hampumep, MPUMEHEHUE
aKTUBHBIX (hOpM MMO3HAHUS: HAOIIOIEHIE, OTIBITHL,
y4eOHBII TUaJIOT U Ip.; CO3AaHHUE YCIOBHUH s
pa3BUTUA peIIEKCHH — CITOCOOHOCTH OCO3HABAThH U
OIIEHMBATh CBOU MBICIIM U JEHCTBHS KaK ObI CO
CTOpPOHBI, COOTHOCUTD PE3YNIbTAT JIEATEIbHOCTHU C
TTOCTABJICHHOM IIEJIbIO, OTIPEACNIATH CBOE 3HAHUE U
HE3HaHUE U JIp.)

[1K-1.3

OcymecTBisieT
KOHTPOJIb PE3YJIbTATOB U
KOPPEKTUPOBKY

e Jaroru4ecKoro
BO3JICUCTBUA

Ilpumepnuie 3a0anusn

3apanme 1. /{15 ocymiecTBiIeHUS KOHTPOJIIS
pPEe3yIBTATOB C TOYKU 3PEHHS €€ KOPPEKINH, CTYJACHT
JIOJKEH OBITh CITOCOOEH COCTABUTH CITMCOK BOMPOCOB K
3a4€Ty TI0 OCHOBHBIM TEOPETUYECKUM pa3iesiaMm
M3Yy4aeMOT0 IKOJbHUKAMU TIpeIMeTa (TUCIUTUINHEL), B
KOTOPBINA BXOJST:

1. ®opMynupPOBKH OCHOBHBIX TEOPEM (CBOMCTB,
MPU3HAKOB U3y4aeMbIX MOHSITHHA, HEOOXOJUMbIE U
JIOCTAaTOYHBIE YCIIOBHS) pa3/iesioB MAaTEMATHUKH.

2. Metoasl 1 criocoObl PeIIeHus] OCHOBHBIX TUIIOB
3a/1a4 Ha BBIYMCIICHUE U JOKA3aTeIbCTRO.




Kon
HHAUKATOPa

Nuaukatop 1oCTHREHUS
KOMIICTCHIINN

OneHouHble CpeacTBa

[To pe3ynbrataM NpUHUMAETCS pELICHHE O
KOPPEKTHPOBKE METOJIUKHU MPEHOJaBaHUSA,
MOTEHIIUAJIBHBIX BO3MOXKHOCTAX IIKOJIBHUKOB, UX
MPEIBAPUTENLHON MOATOTOBKU K PELICHUIO CII0KHBIX
3a1a4y
3ananue 2. YMeTh pemaTh 3a1a49u, MoJ00HbIC
HUKECIIEAYIOIIEH, IPU 3TOM YMETh pa3padaThiBaTh
METOAMKY OOyUYCHHS PELUICHUIO TAaKUX 3a]a4
HIKOJIbHUKOB. J1J1 3TOr0: COCTaBUTH IIJIaH PELICHHUS,
npuaymarh (1ogoopaTh) MoA3aaadu, pereHne KOTOPIX
— COCTaBHAs 4acTh PELICHUS JaHHOM 3a/1a4; COCTaBUTh
CIMCOK TIOHSITHH, OTIpe/ieIieHue KOTOPBIX HE00X0AUMO
JUIS PEIlIeHUs 3aJauH.

B npaBwibHON TpeyroibHOU
nupamuge SABC cropona ocHoBanust AB paBHa 12, a
6okoBoe pedpo SA aBHo 8. Toukn M u N — cepeuHbI
pé6ep SA u SB cootBercTBeHHO. [II1OCKOCTH O
cozepkuT npamyo MN u nepneHIuKynspHa MI0CKOCTH
OCHOBAHUS TUPAMU/IBL.

a) JlokaxxuTe, 4TO TUIOCKOCTH O ICITUT
Meaunany CE ocHoBaHus B oTHOIIEHUH 5 : 1, cunTas oT
Touku C.

6) Haiimute 00BbEM mupaMubl, BEpIIMHONW KOTOPOi
sBisieTcs Touka C, a OCHOBaHHEM — CEUYEeHUE
nupamuibl SABC mII0CKOCTBIO 0.

3aganue 3. Cucrematusupyiite u 0000IIUTE BCe
KITIOYEBBIE MTOHSTHS U TIPHEMBI PETLIEHHS TUTIOBBIX
3aja4 1o TeMe «PelieHne TpUroHoMeTpUIECKUX
ypaBHEHHI U HEPABEHCTB» U «OCHOBHBIE METOBI
peleHus 3a/1a4 ¢ mapameTpom». Pesynbrar opopmute B
BU/JI€ TaOJIUIIBL.

3aganue 4. CHUMUTE BUJICOPOJIMK HA TeMy «S Haydy
BaC pelaTh 3a7auu 10 TEME...».

IMK-3 Cnoco0eH Ha 0CHOBe TO0CTHKEHUI COBPEeMEeHHOIi HayKH pa3padaTbiBaTh U
pean30BbIBATH MeTOANYECKOe o0ecneyeHne y4eOHbIX MATeMaTHYeCKUX NIPeAMETOB,

AUCHUILIMH

[1K-3.1 AHanuzupyer JU1g aHanu3a akTyajabHOIO YPOBHS MOATOTOBKU
aKTyaJlbHBI  YpOBEHb | oOyuaromuxcs (IIKOJIbHUKOB) 10 MaTEMaTUYECKUM
MIOATOTOBKH JTUCLHUIUIMHAM, CTYAEHT (OyIyluil yuuTesb) NpOBOAUT
o0yyaromuxcs IO | CAMOKOHTPOJIb U peQIIEKCHIO, 10 OKOHYaHUH KOTOPBIX
MaTeMaTHYECKUM CIOCOOEH COCTAaBUTh CITMCOK BOIMPOCOB K 3a4€Ty IO
JTUCIUIUINHAM, OCHOBHBIM T€OPETHUYECKUM pa3zeiaM U3y4aeMoro
orpeneNiieT 30HY UX | IIKOJBbHUKAMU MpeaMeTa (AMCHUIUINHBL), B KOTOPBIH

OnmKaiiiiero pa3BuTus

BXOJT:
1. ®opMynupPOBKH OCHOBHBIX TEOPEM (CBOMCTB,
MIPU3HAKOB U3YYaeMbIX TTOHATHI, HEOOXOIUMBIE 1
JIOCTaTOYHBIE YCJIOBHS) pa3AelioB MAaTEMATUKHU.

2. Metoasl 1 criocoObl PeIIeHus] OCHOBHBIX TUIIOB
3aJ1a4 Ha BEIYUCIICHUC U OKA3aTelIbCTBO.




Kon Nuaukatop 1oCTHREHUS
OneHouHble CpeacTBa
WHMKATOpa KOMIICTCHITHH
I1K-3.2 Pemaer Ha ocHOBe
COBPEMEHHBIX
CocTaBuTh pab0o4yI0 MPOrpaMMy MO JUCIHILTAHE
00pa3oBaTeIbHBIX .
N «ITPM3 nOBBILIEHHON CIIOKHOCTHY, BKIIOUYAIOILYIO
TEXHOJIOTHH 3a/1a4¥ 10
CJIEYIOIINE TYHKTHI: KOMIUIEKC OCHOBHBIX
IUIAHUPOBAHMUIO,
paspaboTKe i XapaKTEePUCTUK 00pazoBaHus (00BEM, COJIEPIKAHHUE,
IUTAHUPYEMBIE Pe3YIIbTaThl), OPraHU3AI[MOHHO-
pealM3alnuu nporpaMmm .
BHbIX MeJarornyeckux ycloBUi 1 opM aTTecTaluu, a
Y1 TaK)Ke OLIEHOYHBIX U METOAMYECKUX MATCPUAIIOB.
MaTeMaTHYeCKHUX
JVCTIUTLTAH
[1K-3.3 OcymecTBisieT CocraBisieT ¥ IPUMEHSET B CBOEH paboTe CIeAyIOIINe

KOHTPOJIb PE3yJIbTaTOB
00y4YeHHSs yJaIuxcs 1Mo
MaTeMaTHYeCKUM
JAMCIUILTHHAM

TEOPETUYECKHUE BOMIPOCHI ISl 324€TOB I10 pa3zeiiam
JUCTIUTLTAHBL:
ITo Teme Anre6pa:

1. PamumonanbHble YypaBHEHUS - CHOCOOBI WX
penieHus
2. PanmonansHbIE HEpaBEHCTBA - IIOHSITHE

PaBHOCUIIBHOCTH, METOJIbI PEILICHHS.
3. HUppanmonanbHble ypaBHEHHS W HEpaBEHCTBA —
METOJIbI PEIICHHS.
4. Monyns. OcHoBHBIE  CHIOCOOBI
yYpaBHEHUI U HEPABEHCTB C MOJIYJIEM.

pereHus

5. VYpaBHeHUS U HEpaBEHCTBa C MapaMETPOM —
METO/BbI PEILICHHUS.

6. Iloka3aTenbHBIC ypaBHEHUS U HEPABEHCTBA.

7. Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA

8. Cucrembl CMEIIaHHBIX YPaBHEHUI 1 HEPABEHCTB.
ITo Teme Ilnanumerpus:

1. Merpuueckrue COOTHOILIEHUS B TPEYTOJbHUKE.

2. Metpuueckrue COOTHOLICHHS B OKPY>KHOCTH.

3. Brmucanaple W ONHMCAaHHBIE MHOTOYTOJIBHHUKH —

OCHOBHBIC ITOJIOXKCHHA.

4. Tlnomaau miockux Guryp.

5. 3amaum Ha COUYETaHHE pa3INYHBIX
MJIAHUMETPUIECKUX PUTYD.

6. B3auMHOe pacmonoKeHue MPSIMbIX u

MJIOCKOCTEW B TPOCTPAHCTBE.
ITo reme Crepeomerpusi:

1. Merpuueckue 3ajaud Ha MHOTOTPAaHHUKH.

2. Tlo3uMoHHbIE CTEpEOMETPUYECKHE 3a/Iauu.
Beruucnenue paccTosiHUN u YIJIOB B
CTEPEOMETPUMU.

KoMmOunammu crepeomeTpudeckux Quryp.
ITocTpoeHne MIOCKUX CEUEHUM.

PaccrosiHus B crepeomeTpun.
VYTIIBI B CTEPEOMETPUH.
[Tmomaau B crepeoMeTpun
Berancnenne 00beMOB B

durypax.
10. Kpyrnsie Tena.

w

©oo~N kA

CTEPEOMETPUYCCKUX

CoucTaHus MHOTI'OTPAaHHUKOB U




Kon Nuaukatop 1oCTHREHUS

OneHouHble CpeacTBa
UH/IMKAaTOpa KOMIIETEHIIH

KPYIJIBIX TEJl.
11.3agaum  Ha  MakCUMyM M  MHUHUMYM B
CTEpEOMETpUH.
BekTopHbIll METO/ pelIeHUsI CTEPEOMETPUYECKUX 3a1a4
(YTJIBl, pacCTOSTHHS )

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, NMOKAa3aTe/In U KPUTEPUN
OICHUBAHUA:

[TpomesxyTouHas arrectanus 1o AucuUIinHe «[IpakTHKyM IO pelIeHn o 3ajay MOBbILICHHON
CJI0KHOCTH IIKOJBHOTO Kypca MaTeMaTUKW» BKIKOYAET TEOPETUUECKHE BOIIPOCHI, TO3BOJIAIOIINE
OLICHUTH YPOBEHb YCBOCHHSI 0OYUAIOIMMUCS 3HAHUN, M TPAKTUYECKHE 3aaHNUs, BBISBIISIONIIC
CTerneHb CPOPMHUPOBAHHOCTH YMEHUH M BIIaJIeHUH, TpoBoauTcs B hopme 3aueta (9 u 10
CEMECTPBHI).

Ioka3zaTeu 1 KpUTEpPUN OLleHUBaHus 3a4yeTa (9 cemecTp):

- JUId cAa4YM 3a4era OO0yyarouuiicsi IOKa3blBaeT C(POPMHUPOBAHHOCTh BCEX WHIUKATOPOB
noctkeHus: komrnereHuit [1K-1 u I1K-3 ; T.e. cTyneHT A0KeH Moka3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEJCHUS M OOBSACHEHHsS HH(POPMAIIUHM, MHTEIJICKTYAIbHbIE HABBIKM PEUICHHS 3a/ad,
MIPUBEICHHBIX B OIICHOYHBIX CPE/ICTBAX;

- 3a4eT He C/IaH, €CIHM pPe3ybTaT 00y4YEeHUs HE JOCTHUTHYT, OOyJaloOUIHiics HE MOXKET ITOKa3aTh
3HAHHSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMK, HE MOXET IOKa3aTh
MHTEJIJIEKTYaJIbHbIE HABbIKU PELICHUS MPEJI0KEHHbIX 3a]1a4.

Iloka3aTenu U KpUTEpUH OLleHMBAHUA 3a4eTa ¢ oneHkoi (10 cemecTp):

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTH BCEX HMHAMKATOPOB JocTibkeHus kommereHumd IIK-1 u  TIK-3,
BCECTOPOHHEE, CHUCTEMaTHYECKOe U INTyOOKOe 3HaHWE Y4eOHOro M METOAMYECKOro Marepuaa,
CBOOOJTHO BBIMOJNHSAET NPAaKTUYECKHE 3aJaHMsl, CBOOOJHO ONEpUpPYeT 3HAHUSAMH, YMEHUSIMH,
INPUMEHSIET UX B CUTYallUSX MOBBIIIEHHOHN CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEeAHMH YpPOBEHb
c(OpPMHUPOBAHHOCTH BCEeX WHAMKATOPOB nocTikeHus kommereHnuid [1K-1 u I1K-3: ocHOBHBIC
3HAaHUS, YMEHHUS OCBOEHBI, HO JIOIYCKAlOTCSI HE3HAUMUTENbHblE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS MpPU AHAJIUTUYECKUX OIEepalusx, IepeHOce 3HAaHUNW W YMEHHl Ha HOBBIE,
HECTaHIapPTHbIE CUTYalUH.

— Ha OLIEHKY «yI0BJIETBOPHUTEJbLHO» (3 6amia) — oOyyarouuiicss JeMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH BCEX MHAMKATOPOB AocTikeHuss kommereHuuid [1K-1 u TIK-3: B
X0J1e KOHTPOJIbHBIX MEpPONPUATUHN TOMYCKAIOTCS OMIMOKH, IPOSBISETCS OTCYTCTBUE OTAEIBHBIX
3HaHUHM, YMEHHH, HaBBIKOB, OOYYAIOUIMICS MCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHUS NpU
OTEpUPOBAHUH 3HAHUSMHU U YMEHUSIMU MPU UX MEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIBHO» (2 6ayuia) — oOydarouuiics JeMOHCTPUPYET 3HAHUS He
6omee 20% TeOpeTHUECKOTO MaTepuaia, JOMyCKaeT CYIIECTBEHHbIE OIMMOKH, HE MOXET
MI0KAa3aTh MHTEJUIEKTYyaIbHbIE HABBIKU PELICHMS IPOCTHIX 3a]1a4.

— Ha OIIEHKY «HEeYI0BJIETBOPUTENbHO» (1 Oamt) — o0ydaromuiicsi He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIPOU3BENCHHS U OOBACHEHMA HWHPOPMALMU, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKW PEIIEHUS MPOCTHIX 3a/1ad.




