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JIner aktyanu3anuu padoyeil mnporpamMmsl

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena i peanusamnuu B 2026 - 2027
yueOHOM rojy Ha 3aceqanuu kadeapsl [IpukinaaHoi MaTeMaTHKU ¥ HHDOPMATUKA

[Iporokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ogo0pena i peanusamnuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu kageapsl [IpukiaaHol MaTeMaTHKH U HH)OPMATHKH

[Iporokom ot 20 1. Ne

3aB. xadenpoii 10.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00Cyk1eHa U oo0pena i peanmsamnuu B 2028 - 2029
y4eOHOM rojay Ha 3acenaHuu kadenpsl [IpuknagHoil MaTeMaTUKU U HHOOPMATHKU

[Ipotokom or 20 . Ne

3aB. xadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CyxkaeHa u ooopena i peanmsamnuu B 2029 - 2030
y4eOHOM roay Ha 3acenaHuu kadenpel [IpuknagHoil MaTeMaTHKy U HHOOPMATHKA

[IpoTtokon or 20 . Ne
3aB. xadempoii 10.A. N3BekoB

Pabouast mporpamma nepecMoTpeHa, o0Cyk1eHa u ogo0pena s peanmsaiuu B 2030 - 2031
yueOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTHKU ¥ HH(GOPMATUKA

[IpoTokon or 20 1. Ne

3aB. xadenpoii I0.A. UsBekos




1 Hean ocBOeHUS AUCHUNIMHBI (MOIYJISA)

Llenbro ocBOEHUS AUCLMILIIMHBI ABIISETCS COACHCTBUE CTAHOBIICHUIO
npo¢ecCHOHATBLHON KOMIIETEHTHOCTHU OyIyIIero rneaarora, CiocoOHOro OCyIIECTBIATh
CHUCTEMHYIO MMOATOTOBKY yUaIIUXCS K PEIICHUIO 33]1a4 MOBBIIICHHON CI0XHOCTH IIKOJIBHOTO
Kypca MaTeMaTUKH

2 MecTo qucHuIIMHbI (MOAYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnunnuza [TpakTuKyM 110 peleHnIo 3a1a4 MOBBIIIEHHOM CII0KHOCTH HIKOJIBHOTO
Kypca MaTeMaTHKH BXOJIUT B YacTh y4eOHOTO TuIaHa (POPMUPYEMYIO YIaCTHUKAMHU
00pa3zoBaTEeNbHBIX OTHOIICHUI 00pa30BaTEIbHON MTPOrPaMMEI.

JI1st u3ydeHus: AUCIUIUIMHBI HE0OX0IUMBI 3HAHUS (YMEHHS, BIaJICHUS),
c(OpMUPOBAHHBIE B PE3yJIbTaTe U3YUYECHUS TUCIUIUINH/ MPAKTUK:

[Tcuxonorus

[Tenaroruka

MaremaTnyecKkuii aHAJIN3

3asauy Ha MOCTPOCHHUE LUPKYJIEM U JIMHEHKON

MaremaTtrueckasi T0TuKa

I'eomerpus

DJleMeHTapHasi MaTeMaTHKa

[IpakTHKyM 1O penieHuro 3a/1a4d ¢ napameTpaMu

Metoauka oOyueHus MaTeMaTHKE B IIKOJIE

JluckpeTHas MmaTeMaTuka

MeTtoauka AUCTaHIIMOHHOTO 00y4YEeHUS MaTEMAaTHKE B IIKOJIE

Anrebpa u Teopust ynucen

3HaHud (yMEHHUs, BIa/ICHUs), TOTyYeHHbIE IPU U3YYEHUU JaHHOW JAUCHUTLINHbI
OyIyT HEOOXOUMBI JJIs1 U3yUCHHUSI TUCITATIIINH/TIPAKTHK:

BrimonHeHue u 3anuTa BeITYCKHOM KBaTU(DUKAITMOHHOW pabOThHI

MeTtoauka opranu3alii BHEYPOUHOU JEsITEIbHOCTH 110 MaTeMaTUKe U (hU3HKe

[Ipon3BoaCTBEHHAS — MPEAAUIIIIOMHAs IPAKTUKA

[ToaroroBka Kk caaue u cada rocyJapCTBEHHOTO SK3aMEeHa

3 Komnerennun ody4yarouierocsi, Gopmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCUUIJIMHBI (MOYJIs1) M INIAHMPYEMble Pe3yJbTAaThl 00yUYeHUst

B pesynbrare ocBoeHuss AUCUUILIHHBI (MOysl) «[IpakTukym 1o pemeHuro 3aaa4
MOBBIIIEHHON CI0XKHOCTHU MIKOJIBLHOTO Kypca MaTeMaTHKW 00yJaroluiics JoJKeH 001aaaTh
CJIEYIOIIUMU KOMITETECHIUSIMHU:

Kon unaukaropa WNHaukaTop 10CTHIKEHUS KOMITICTCHITUN

ITK-1 CriocobeH peann30BbIBATh MEAarOTHIECKUI MPOIIECC C UCIOIb30BAHHEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHI B OPraHU3aIisIX CPEJHEr0 00IIero
o0pa3oBaHus

IK-1.1 OrneHrBaeT NeJaroru4eckyro CUTYaluo ¢ MO3UIUH He00X0AUMOCTH U
BO3MOXXHOCTH €€ KOPPEKIINH

I1K-1.2 Pemraer oOpa3zoBaTenbHbIE 3a/1a4l HA OCHOBE COBPEMEHHBIX
00pa3oBaTebHBIX TEXHOJIOTUH

I1K-1.3 OcCy1IecTBIISIET KOHTPOJIb PE3YyJbTaTOB U KOPPEKTHUPOBKY
NIEAArOrMYECKOro BO3AE€HCTBUS

I1K-3 CriocobeH Ha OCHOBE IOCTHUKEHUI COBPEMEHHON HayKu pa3pabaTbiBaTh U
peann30BBIBATH METOIMYECKOE OOecrieueHre yueOHbIX MaTeMaTHUECKUX MIPEMETOB,
JMCHUTUINH

[1K-3.1 AHanuzupyeT akTyallbHbI YPOBEHb MOATOTOBKU OOYYAIOIIMXCS 110
MaTeMaTUYEeCKUM JAUCIUILUIMHAM, OTIPENENIAET 30Hy UX ONMKaiIero




pa3BUTHUS

[1K-3.2 Pemaer Ha ocHOBE COBpeMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH 3ajaun
10 MJIAHWPOBAHUIO, Pa3pabdOTKE | peau3aliy MporpamMM yueOHbIX
MaTEeMaTUYECKUX AUCLUIIINH

I1K-3.3 OcymiecTBisieT KOHTPOJIb PE3YIbTATOB O0YUCHHUS YHAITUXCS IO

MAaTEMATHYCCKUM JUCHUIIIIMHAM




4. CTpyKTypa, 00b€éM U coep:kaHue THCHUIINHBI (MOLYJIs1)

OO0mmast TpyA0eMKOCTh AUCIUTUINHBI COCTABISET 6 3a4eTHBIX equHMIl 216 akaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabora — 132,2 akas. 4acosB:
— aynutopHas — 132 akaj. 4acos;
— BHeayauTopHas — 0,2 akaJl. 4acos;

— caMocTosITelIbHas padoTa — 83,8 akaj. 4acos;

— B pOpMe IPaKTUIECKOH MOATOTOBKH — 6 aKa. Jac;

@dopma aTrTecTanny - 3a4eT C OLIEHKOM, 3a4eT

AynuTtopHas g s
KOHTaKTHast pabora E = dopma TeKyIIero
Passen/ Tema § (B akaj. yacax) S EE Bun KOHTPOJIS Ko
g 3 © | caMOCTOSTENBHOM |  ycleBaeMOCTH U
JIACIUTUTAHBI 5 S . | xoMmeTeHIMH
&) g &5 paboThI MIPOMEKYTOUHON
Tlek. nab. | mpakr. 2'g aTTeCcTaluu
3aH. 3aH. O =
1. Apudmernka
Pemrenue MJ13
1.1 DnemMeHTBI TEOpHUU
Nel MK-1.1, TIK-
iegirgifnusnglx :(1:4001:’ 9 18 17 "Apudpmeruka", VcTHBIHM onpoc - 1.2, TIK-1.3,
TEKCTOBHe a P?d)id‘F;TquC’KHe MOJITOTOBKA K 3ammura M]3 IIK-3.1, TIK-
saaun P MPaKTUYECKUM 3.2, TIK-3.3
. 3aHATUAM
Wroro no pasaeny 18 17
2. Anredpa
2.1 PaumonaneHble U
HppaloOHaIbHbIC
YpaBHEHHS U HEPABEHCTBA. Peu},eHHe HH% IIK-1.1, IIK-
Ne2 "Anre6pa
Monyns. [TokazarensHbie U 9 36 28 HONFOTOBKA K’ Samura NJI3 - 1.2, IK-1.3,
sorapuhMHUUECKHE I E;II[(TH‘leCKHM YCTHBIN OTIPOC [IK-3.1, IIK-
YpaBHEHHS U HEPABECHCTBA. pSaHHTI/IHM 3.2, IK-3.3
CucreMbl ypaBHEHUN U
HEPABEHCTB
Wroro no pazaeny 36 28
3. TpuronomeTpust
3.1 OcHoBHEIE
TPUTOHOMETPHUYECKUE i )
(dopmyiel. [IpeoOpazoBanue Brinonnenue . TIK-1.1, TTK
TPUTOHOMETPHYECKHX 9 30 | 149 W13 Ne3 YeTHbiii onpoc - 1.2, TK-1.3,
. B I N " 3amura MJ13 IK-3.1, TIK-
BBIPKCHHUH. Tpuronomerpus 37 IK-3.3
Tpuronomerprdeckre - ’
YpaBHEHUS U HEPaBEHCTBA
Hroro no paszpeny 30 14,9
HUroro 3a cemectp 84 59,9 3a4éT
4. 3auer
4.1 3auer 9




Wroro no pazneny

Hroro 3a cemectp 0
5. IlnanumeTpus
5.1 TpeyroabHUKH, Brinonaenune . TIK-1.1, TTK-
MHOTOYTOJIbHUKH, 10 24 N3 Ned ¥ CTHII OnpoC - 1.2, TK-1.3,
OKPY’>KHOCTH. "[nanumerpus” sampra VI3 IIK-3.1, IIK-
3.2,TIK-3.3
Uroro no pa3aeny 24
6. Crepeomerpust
IK-1.1, IK-
6.1 Muororparuit, N3 No5 YcTHbli onpoc - 1.2, TIK-1.3,
KpYTJIbIC TEJla, TUIOCKOCTH, 10 24 234 | . "
Crepeomerpust 3amura NJ3 MK-3.1, TIK-
YIJIBI B TIPOCTPAHCTBE 3.2, TIK-3.3
Wroro no pazaeny 24 234
7. 3a4eT C OLEHKOU
IK-1.1, TIK-
N 1.2, TIK-1.3,
7.1 3aueT ¢ OUEeHKOH 10 T1K-3.1, TTK-
3.2, TIK-3.3
Htoro mo paszaeny 0,5
Uroro 3a cemectp 48 23,4 330
Hroro no aucuuruinye 132 83,8 321€T C OICHKOH,

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpaguumonHbIe 00pa30BaTEIHHBIC TEXHOJIOTUHA OPUCHTHPYIOTCS HA
OpTraHMU3aIUI0 00Pa30BATEIBLHOTO MPOIIECCa, MPEANOIATralONTY 0 TPSIMYIO TPAHCIISITIIO
3HAHMI OT MPEMoJaBaTelis K CTyIeHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIIBHO-
WJUTFOCTPATUBHBIX METOIOB 00yueHus ). Y4ueOHas 1eATeTbHOCTh CTY/IEHTa HOCUT B TAKUX
YCJIOBUSIX, KaK MPaBUJIO, PEMPOIYKTUBHBIN XapaKTep.

®DopMBbl yIeOHBIX 3aHATHH C UCIIOJIE30BAHUEM TPATUIIMOHHBIX TEXHOJIOTUH,
WCIIOJIb3yEMBbIE JIJIsl JAHHOW IUCIUIUIAHBI - MPAKTUYECKOE 3aHATHE, TOCBAIIEHHOE OCBOCHUIO
KOHKPETHBIX YMEHHUI ¥ HABBIKOB 110 MPEUIOKEHHOMY aJTOPUTMY.

2. InTepakTuBHBIE TEXHOJIOTUN — OpraHU3alus 00pa30BaTEIHLHOTO MPOoIecca,
KOTOpasi MpeIoyiaraeT akTHBHOE U HEJTMHEWHOE B3aUMO/ICHCTBHE BCEX YYACTHUKOB,
JOCTHKEHHE Ha 3TON OCHOBE TMYHOCTHO 3HAUYMMOTO ISl HUX 00pa30BaTelIbHOTO pe3ybTaTa.
Hapsiny co cnennanu3npoBaHHBIMU TEXHOJOTUSIMHA TaAKOTO POJIa MPUHIIMIT UHTEPAKTUBHOCTH
MPOCIICKUBACTCS B OOJIBIITMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
HNHTepakTMBHOCTH MOJIpa3yMeBAET CYObEKT-CyObEKTHBIE OTHOIICHUS B XOJI€
00pa3oBaTeNbHOrO MpoIiecca 1, Kak CieICTBUE, GOPMUPOBAHNE CAaMOPa3BUBAIOIICHCS
MH(POPMAITMOHHO-PECYPCHON CPEJIBI.

3. MH(DOpMaITMOHHO-KOMMYHHKAITHOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH —
opraHu3zarus o0pa3oBaTeILHOTO Mpollecca, OCHOBaHHAs Ha TPUMEHEHUHT
CHeIMaTU3UPOBAHHBIX MMPOTPAMMHBIX CPEJl M TEXHUYECKUX CPEJICTB pabOTHI C
uHpopMauen.

®opMbl yUeOHBIX 3aHATHH C UCTIOJIb30BaHUEM WH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH - IPaKTUYECKoe 3aHsATHE B (hopMe MPE3CHTALlMU — NPEACTABICHUE PE3yIbTaTOB
MPOEKTHOM MJIM UCCIEA0BATENbCKON AEATEIbHOCTH, PEIICHUS CII0KHOW 3a7a4H.

6 YueOHO-MeTOAMUYECKOe OOecriedeHrue CaMOCTOATEIbHOI padoThl 00y4ar0IIMXCs

[IpencraBieHo B npusaoxeHuu 1.

7 OueHoYHbIe CPeCTBA 1JIA POBeIeHUs POMEKYTOYHOM ATTEeCTALMHU
[IpencraBieHbl B IPUITIOKEHUHA 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O00ecTiedeHUe U CIIUTINHbI

a) OcHOBHas JUTEpaTYypAa:

1. Hanuurep, B. A. 3agaun ¢ mapamerpamu B 2 4. YacTs 1 : yuebHOE ocobue yis
By30B / B. A. Jlanunrep. — 2-e u3n., uctp. u gon. — Mocksa : U3natensctBo FOpaiit, 2021.
— 466 c. — (Boicmee o6pazoBanue). — ISBN 978-5-534-15073-5. — TekcT : a5eKTpoHHBII
URL.: https://urait.ru/book/zadachi-s-parametrami-v-2-ch-chast-1-520403(xara oOparieHus:
14.04.2025). — PexxuM JOCTYIIA: 11O IMOAIUCKE.

2. Namunrep, B. A. 3agaun ¢ napameTtpamu B 2 4. YacTsb 2 : yueOHOe nmocodue s
By30B / B. A. Jlanunrep. — 2-e u3n., uctp. u gon. — Mocksa : U3natensctBo FOpaiit, 2021.
— 501 c. — (BsIciiee oOpa3zoBanue). — ISBN 978-5-534-15071-1. — TekcT : 31€KTpOHHBIN
URL.:https://urait.ru/book/zadachi-s-parametrami-v-2-ch-chast-2-520404(nata obOparieHus:
14.04.2025). — Pesxum 0CTyTA: 1O TIOAIHUCKE.

3. JIroGeukwuii, B. A. DnemeHTapHas MaTeMaTuKa ¢ TOYKU 3peHHs Bbiciieil. OCHOBHBIE
MOHATHSA : yueOHOe mocobue /st By3oB / B. A. JIrobeukuii. — 3-e u31. — Mocksa :
WznatensctBo FOpaiit, 2021. — 538 ¢. — (Bsiciiee obpazoBanue). — ISBN 978-5-534-
10421-9. — Texcr : anexrponHbiii URL: https://urait.ru/book/elementarnaya-matematika-s-
tochki-zreniya-vysshey-osnovnye-ponyatiya-517029 (nata oopamenus: 14.04.2025). —
Pexxum noctymna: mo noanucke



0) JlonoJIHUTe/IbHAA JIUTEpaTypa:

1. Apudmeruka, anredpa, reomerpus: [llnmapranka. - Mocksa : 1J] PUOP, 2009. - 71
c. (IImapranka [orpeiBHas|). ISBN 978-5-369-00389-3. - Tekcr : anekrponHsid. - URL:
https://znanium.com/catalog/product/159413 (nara obparienus: 14.04.2025). — Pexum
JOCTYyTA: TI0 TIOJITHCKE.

2. Kucenes, A. I1. Anre6pa. Yacts 1: Yuebnnk / Kucenes A.I1. -
Mocksa :OU3MATIJIUT, 2011. - 152 c.: ISBN 978-5-9221-0676-4. - TekcT : 2JeKTPOHHBIA.
- URL.: https://znanium.com/catalog/product/851799 (nara oopamienus: 14.04.2025). —
Pexxum noctymna: mo noamucke.

3. Kucenes, A. I1. Anrebpa. Y. Il / Kucenés A.Il. - Mocksa :@U3MATIIUT, 2014. -
248 c.: ISBN 978-5-9221-1548-3. - Tekcr : anexTponHsIid. - URL:
https://znanium.com/catalog/product/945101 (nara obparuenus: 14.04.2025). — Pexum
JOCTYyTA: TI0 TIOJITHCKE.

4. lllyman, I'. 1. Anre6pa u reomerpus : yued. nocooue / I'.11. [llyman, O.A.
Bonaruna, H.}O. I'onoxnas. - Mocksa : PUOP : UTHOPA-M, 2019. — (Bsicuiee
obpazosanmue). - 160 c. — DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1.
- Texkcrt : anexkrpounsiii. - URL: https://znanium.com/catalog/product/1002027 (mata
obparenus: 14.04.2025). — Pexxum ocTyma: 1Mo MOIMKCKE.

B) MeToanueckue yKkasaHus:

1. Meroauka 00yueHus MaTeMaTHKe : y4eOHO-METOIMYECKOE TTocoOue : B 3 acTax /
cocraButensb . H. BacunseBa. — Ilepwms : TITTTIY, [6. r.]. — Yacts 1 — 2015. — 65 ¢c. —
Tekcr : anexTponHbIi // JlaHb : 3eKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/129560 (nara obparienus: 14.04.2025).

2. Metoauka 00yueHUs MaTeMaTHKe ;| y9eOHO-METOIMYECKOe TTocoOue : B 3 acTax /
cocraButensb . H. BacunseBa. — Ilepwms : TITTTIY, [6. r.]. — Yacts 2 — 2016. — 75 ¢c. —
Texcrt : anexTpoHHbIH // JlaHb : 25IeKTpoHHO-O0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/129561

(mata oopamenus: 14.04.2025).

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypceb:

IIporpammHoe oOecnieyeHue

HaumenoBanue N
10 Ne norosopa Cpoxk neicTBUS JTUIICH3UU

7Zip cB000IHO pactpocTtpansemoe [10 06eccpoyHO
Adobe Design
Premium CS5.5 [K-615-11 ot 12.12.2011 OeccpouHO
Academic Edition
Bbpayzep Mozilla
Firefox cB00OHO pacnpocTpansemoe [10 OeccpouHO
Bbpaysep Yandex |cBoGoaHO pacnpoctpansemoe [10 0eccpoyHo
Calculate Linux
Desktop Xfce cB00OHO pacnpocTpansemoe [10 OeccpouHO
MS Off_lce 2003 Ne 135 o1 17.09.2007 OeccpodyHO
Professional




HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHBIX U I/IH(l)OpMaIII/IOHHBIe ClIPpaBOYHBIC CUCTEMbI

Hazsanwne xypca CcblLIKa

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

Poccuiickas 'ocynapcrsennas ononuoreka. Karanoru
yAap /catalogues/

DnekTponHbie pecypesl oubmmorekun MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web

DrekTpoHHas 0a3a nepuoIuUecKux u3ganuii East View

Information Services, OO0 «MIBHUC» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHUYECKOe ofecneyeHne JUCHUNINHBI (MOILYJIs)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUTUINHBI BKIIOYALT:

YdeOHble ayTMTOPHUH ISl TPOBEACHUS 3aHITHHN JIGKITUOHHOTO THIIA.

Jlocka, MyJIbTUMETUHHBINA ITPOEKTOP, IKPaH.

VYdeOHble ayTMTOPHH ISl IPOBEICHUS Ta00PATOPHBIX 3aHATHH, TPYIIIIOBBIX U
WH/IMBHUyaTbHBIX KOHCYIJIBTAIHA, TEKYIIET0 KOHTPOJIS U TIPOMEXYTOYHON aTTeCTaIlNH.

[Mepconanbhbie KoMmmbloTepsl ¢ naketoM MS Office, Beixogom B HTEpHET U €
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

Kommuekce TecTOBBIX 3aJaHui ISl IPOBEICHHUS PYOEKHOTO U IPOMEKYTOIHOTO
KOHTPOJISI.

[Tomernenus st CaMOCTOSATETBHOM pabOTHl 00YUYaAIOIITUXCSI.

[Mepconanbhbie KommbloTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢
JOCTYTIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tomemienus i XpaHeHus: U NPOPUIAKTUYECKOT0 00CTyKUBaHHS y4eOHOTO
00opyIOBaHUA.

[xadwr 1151 XpaHeHUs] Y4eOHO-METOIUIECKON TOKYMEHTAINH, Y4EOHOTO
000pyI0BaHUs U YYEOHO-HATJISATHBIX TTOCOOUIA.



MNPNJIOKEHHUE 1
YYEBHO-METOJIUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCSI
Mo ancumnnmHe «MPaKTUKYM NO peLUeHUto 33434 NOBbIWEHHOM CNIOXKHOCTU LWKOJIbHOTO

Kypca maTeMaTUKK» NpeaycMoTpeHa ayAnTOpPHanA U BHeayaUTOpHaa camocTosaTeibHas paboTa
obyuatowmxcs.

AyauTopHasa camocTosTeNnbHan paboTa CTyAeHTOB NpeanonaraeT pelweHme 3a4ay Ha
NPaKTUYECKMX 3aHATUAX, BHEAYAUTOPHAA — peleHne 40MalHUX MHANBUAYaAbHbIX 3aA4aHUN

(na3).

IIpumepsl 3ana4, npeasaraemMsle VI NPAKTHYECKUX PAa00T U JOMAIIHEr0 3aJaHUSA
N3 Ne 1 «<Apudpmerukar
Teopusi 1eTUMOCTH LEJBIX YHCEJ

1. Jokaxwure, 4TO JUIsl BCEX HATYpaJIbHBIX N

2
1) 72” -3“" Aenuntca Ha 40;

2)9° =5 n OenvTca Ha 56;
3)7"+3n-1  penntcAHa9;
4) 5" +2-3""1+1 penutca Ha §;
5) 10" +18n -1 penutca Ha 27;
6) 32" —8n -1 penntca Ha 16
2. Jlokaxure, 4to mpH Tro6om HatypamsHom N 2" +1:3,

3aZ4aum Ha NPOLEHTDI, YacTu, A,0NU

dopmyna NPocToro NPOLLEHTHOro pocTa (bopmyna NPOCTbIX NPOLEHTOB):

o

5=5 [1 + —J
f
100 , roe Sn — HapaweHHaA Ccymma (MCXO,CI,Haﬂ CYMMa BMeCTe C Ha4YNCNEHHbIMU

npoueHTaMmmn); S — ncxogHan CyMmma; p% — NPOLEHTHAA CTaBKa OT CYMMbl, BbIPaXKeHHas B
[LONAX 33 NEPUOA,; N — YNC/IO0 NePUOLOB HAYNCIEHUA.

Mpumep 1. Kak nameHuTca X, ecnm ero nocnenosatenbHO CHavyana yseamunts Ha 10%, a notom
yMmeHblWwUTb Ha 10%?PeweHne.HenpaBunbHbli OTBET — He M3meHuTca.YBennumtb X Ha 10%
o3HayvaeT: X + 0,1X = 1,1X. YmeHblwaem Ha 10% ye He X, a 1,1X: 1,1X - 0,1(1,1X) = 1,1X - 0,11X
= 0,99X. 3HAumT, YMC/I0 YMEHbBLUNAOCH Ha 1% NO CpaBHEHMUIO C NEePBOHAYA/IbHbIM.



MNpumep 2. Kak mameHutca X, ecanm ero nocnegoBaTeNlbHO YBENNYUTb Ha pP% ABa pasa
noapaa?Pewenune.1-i pas yseanumnm X Ha p%, nonyumnm X + Xp/100 = X(1 + p/100).2-i pa3
yseanunnm X(1 + p/100) Ha p%, nonyunm:X(1 + p/100) + p/100(X(1 + p/100)) = X(1 + p/100)>.

Mpumep 3. Kak wu3ameHuTca X, ecam ero nocnenosBaTeslbHO yBeNWUUTb Ha p% n pas
noapaa?PewenHune.MNpoaonskas paccyxgeHune s npumepe Ne7, nonyunum dopmyny:X(1 + p/100)n

]
P
5 =3514+—
. on 100
dopmyna cnoXKHOro NPOLLEHTHOro pocta (popmyna CNAOXKHbIX MPOLEHTOB): ,
roe Sn — HapalleHHas cymma (McxogHas cymma BMECTE C HauMCAEeHHbIMU NPOLEHTaMK); S —
NCXoaHaa cymma; p% — NPOLEHTHAA CTaBKa OT CyMMbl, BbIparkeHHaa B A0/1AX 33 nepuoa; n —

YNCNO NepnonoB HAYUCNEHUA.

Mpumep 4. Kak nameHnTca X, ecam ero nocnefoBaTesibHO yMeHblWaTh Ha p% n pa3 noapas?
PelieHne. AHaNOrMMYHO CTPOS PaCCyKAeHMUA, Kak B npumepax Ne7 u 8, nonyunum ¢opmyny: X(1 -
p/100)".

Mpumep 5. MNanbto Aewesne wybbl Ha 20%. Ha cCKO/MbKO NpoLeHTOB Wyba A0posKe Manbro?
Pewenwne.Myctb M — ctoMmocTb NanbTo, LI — ctommocTsb wybbl. M= 0,8, Toraa LW =1:0,8; W
=1,25M.T. e. wyba AoporKe NanbTo Ha 25%.

Mpumep 6. MATb pybaweKk aewesne KypTkM Ha 25%. Ha CKONbKo NpoueHTOB cemb pybaliek
OOPOXKE KYPTKKU?

PeweHue. Myctb P — ctoumoctb pybawku, K — crtommocTtb KypTKM. 5P = 0,75K; oTctoga P =
0,75K/5 =0,15K. Toraa 7P = 7 -0,15K = 1,05K. T.e. 7 pybaluek fopoxKe KypTKM Ha 5%.

Mpumep 7. Tpu uncna otHocATCA Kak 5:6:10. Ecnmn nepsoe uncino ymeHownTb Ha 10%, a BTopoe —
Ha 20%, TO Ha CKONbKO % Hago YBEAMUUTb TpeTbe YuCio, 4YTobbl Cymma He
nameHmnnacb?Pewenmne.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 unn 17%.

Mpumep 8.Tpu umcna oTHocATCA Kak 8/19 : 0,6 : 93/95. TpeTbe uncna 6obLie NONOBUHbI NEPBOTO
Ha 36,5. HalitTn 6onbluee u3 uucen.Pewenue.llyctb nepsoe uucno 8X/19; stopoe — 0,6X;



TpeTbe — 93X/95.Mo YCNOBUIO 3-e 6onblue 1/2 nepBoro Ha 36,5:

%X—EEK:BE,S; X %—i =E; EX:E; M =4r, 5,
95 2 19 95 19 2 95 2
Torpa

1) nepsoe uucno (8/19) -46,5 = 20;2) sTopoe uucno 0,6 46,5 = 28,5;3) TpeTbe Yncno
(93/95) -46,5 = 41,5 — HanbonbLIee U3 Yucen.

Mpumep 9. LleHa XO0N0AMIbHUKA B MarasmHe eXerogHo YMEHbLUAeTCs Ha OAHO M TO }Ke YMC/IO
NPOLLEHTOB OT Mpeablaywen LeHbl. Ha CKONbKO MPOLEHTOB KaxKAabli rof, yMeHbluanacb LeHa
XONOAUNbHUKA, €CNU BbICTAaB/NIEHHbIN Ha npoaaxky 3a 8000 pybneii, oH yYepes ABa roaa bbin
npojaH 3a 6480 pybnein?

PeweHue. CornacHo dopmyne npumepa Ne10 nonyuymm ypasHeHne:8000(1 — p/100)2 = 6480; (1
— p/100)2 =0,81; otkyaa 1 — p/100 = 0,9 mam 1 — p/100 = - 0,9. Bropoe ypaBHeHUe He
YAO0BNETBOPAET CMbIC/Y 3a43a4M, @ U3 NepBoro Haxogum p = 10%.

Mpumep 10. Yemy paBHa NnepBOHaYabHaA CyMMma BKiada (B pybasx), ecam nocne AByx NeT oHa
Bblpocna Ha 304,5 pybns npu 3% rogosbix? Pewenune. MNyctb X — nepBoHavanbHana cymma
BKknaga. CornacHo ¢opmyne CA0XKHOro NPoLeHTa Noay4mm ypasHeHue: X(1 + 0,03)2= X + 304,5;
1,0609X = X + 304,5; 0,0609X = 304,5; X = 5000 (py6.)

Mpumep 11. C6epbaHK B KOHUe roga Hauucnaet 3% K cymme, Haxoausluelnca Ha cyeTty. Ha
CKO/IbKO pybnelt yBennunTca nepBoHayanbHbIM BKNag B 1000 pybnei yepes 2 roga? PeweHue.
CornacHo popmyne CNOXKHOro npoLeHTa nony4nm:1000(1 + 0,03)2 = 1000-1,0609 = 1060,9 (py6.)
T.e. BKnag ysennuuntca Ha 1060,9 — 1000 = 60,9 (py6.)

Mpumep 12. LleHy Ha aBTOMObMAb NOAHUMANW ABa pa3a: CHayana Ha 25%, a 3atem Ha 20%. Bo
CKOJ/IbKO pa3 HOBa#A LieHa Ha aBToMobuab 60nblue NepBOHA4YaNbHOM LeHbI? PeweHune. Myctb X —
nepBoOHaYabHaA LeHa asTomobumns. Toraa ueHa nocie NepBoro NosbiweHUA coctaBuT 1,25%A =
1,25A, a nocne BToporo nosbiweHns:120%(1,25A) = 1,2 - 1,25A = 1,5A. 3HauuT, HOBasA LLEeHa Ha
aBTOMObUNb BonblUe NePBOHAYaNbHOM LieHbl B 1,5 pasa.

MNpumep 13. Korpa pabouunii caenan 2484 petanun, TO OKA3anoCb, YTO OH BbINOAHUA 46%
MecAYHOM HopMbl. CKONbKO AeTanein cocTaBnaeT mecsyHana Hopma pabouero?1) 5400; 2) 4600;
3) 2116; 4) 1600.

PeweHune.



1-11 cnocob: MNycTb MecAYHan HOpMma cocTaBaseT X aeTanel. Toraa:2484 netanen - 46% x
petanent - 100%x = 2484-100/46 = 5400.2- cnocob: 3agayva CBOAUTCA K HAXOMKAEHUIO
ymcna no ero npoueHty:2484 : 0,46 = 5400, 4TO COOTBETCTBYET NEPBOMY BaAPMAHTY
OTBETOB.

Mpumep 14. B gByx rpynnax 50 yyawmxca. Koraa 4ncao yyalmxca nepson rpynmnbl yMeHbLWUAN
Ha 20 %, a BTOpoW rpynnbl yBennumaun Ha 40 %, To B NepBo rpynmne cTano Ha 4 yYeHMKa MeHblLLe,
yem BO BTOPOM. CKONbKO yyaLLmxca Obl10 B KaXKA0W rpynne nepBoHavya bHO?

PeweHue. MycTb X Uy — YMCNO YY4EHUKOB B NEPBOMN M BTOPOI rpynnax COOTBETCTBEHHO, TOrAa B
obeunx rpynnax: x + y = 50. Korga uncno y4awmxca nepsoi rpynmnbl ymeHblunam Ha 20 %, To nx
yncno crano x — 0,2x = 0,8x. Koraa umcno yyawmxca BTOpon rpynnbl yBennumam Ha 40 %, 1o mx
ctanoy + 0,4y = 1,4y. A pa3HuMUa B YNCNEHHOM KO/IMYECTBE y4eHUKOB cTana 1,4y —0,8x = 4. Pewunm
cuctemy YpPaBHEHW cnocobom CNOXKeHUA:

¥+ = 50, ¥+ = 50, dy + dy = 200, 11y = 220, W= 20,

Ly — 08 =4 T l—dx ¥ Ty =4 T | —dx+7y =4 T lx+y=50"|x=30

Mpumep 15. LieHa ToBapa cHa4vana cHm3amnacb Ha 40%, a 3aTem ero HoBaA L,eHa NOBbICUACh Ha
40%. CpaBHMTE NOCNEAHION LEeHy ToBapa C ero NnepBoHayaibHOM L,eHOM. 1) LieHa cTana Huxe; 2)
LeHa cTana Bblwwe; 3) He M3MeHunach; 4) ANs oTBETA HE XBATaeT AAHHDbIX.

PeweHwne. MycTb TOBap cToun X pyb., Toraa nocne cHuxeHuns Ha 40% oH ctan ctouTb X — 0,4x =
0,6x (py6). A 3Ty LeHy noBbicunK Ha 40%, T.e. ToBap cTan ctonTb: 0,6x + 0,4-0,6x = 0,6x +0,24x
=0,84x. Takmm obpa3om, ToBap CTomA X pyb, a cTan ctontb 0,84x, T.€. HAa 16% meHbLue.

Mpumep 16. [1By3HauHOoe uncnio B 4 pasa 6onblie cymmbl cBOUX LMbp, a KBagpaT 3TOM CYMMbI B
2,25 pasa bonblue camoro yncna. Hantm ato umncno.

PeweHue. NMyctb 10A + B — gaHHoe yncno.

{ 104 + B = 4(A + B), {( 104 - 44 = 48 - 5, {[ 6A = 28,

2 104 + BY 9 1DA+B(1DA+B_ B
(A+BY = 2250104 + &), T)—E[10A+B)J Z ) . 9)_0,

B = 24, B=24 [B=§
104 + B = 36, A

10A +B = 36. OTBeT:

Mpumep 17. Cymma Ky60B Undp ABY3HAYHOrO YMCa paBHa 243, a Nnpon3BeaeHNE CYMMbI €70
umdp Ha npomnsBeaeHme LMdp 3TOro Ymcna paBHo 162. Haintm ato uncno.PeweHue.lMyctb 10A +

{( AP+ 87 =243= 7, {[ﬂ. +8)(A% - AB + B7) = ?El%

A+B)AB=162=2.3 (A+B14B=2.3

B — pgaHHoOe yuncno. Pazgenmm

A - AB+ B _ 3 A B _q143_2
(1) Ha (2): AEB 2 B A 2 2 MyctbA/B=t.t+1/t-5/2=0,2t2-5t+
2=0,t1=2,1t2=1/2.Nonyynm ase cuctemol: A/B =2/1 nunn A/B = 1/2.01BeT:



Mpumep 18. HeKkoTopasa cymma, 6onbie 1000 pybaeit bbiia nomelleHa B 6aHK 1 nocne
NnepBOro roga XpaHeHusa NPoLUEeHTbl, HAUNCAEHHble Ha BKaaa, coctasman 400 pybneir. Bnagenel,
BKNada Aobasun Ha cyeT ewe 600 pybneii. Mocsie BTOPOro roga XpaHeHUsA U HauncneHus
NPOLLEHTOB CyMMa Ha BKAage ctana pasHoi 5500 pybasam. KakoBsa bbisia nepBoHavasibHas
CyMMa BK/NaAa, eC/1M NPOLEHTHaA CTaBKa baHKa A1A NepBOro U BTOPOro rogoB XpaHeHua bbina
oAunHakoBa’?

PeweHue. Myctb X pyb6. — nepBoHayanbHas cymma. Mocne 1-ro roga xpaHeHMA cymma ctana (X
+400) py6. CornacHo ¢popmyne npocTbix npoueHTos: X(1 + p/100) = X + 400, X + Xp/100 = X
+400, Xp/100 = 400, oTkyaa Xp=40000, p = 40000/X. YpaBHeHMe nocae 2-ro roaa XpaHeHus,
yuntbiBaa aobasneHume Ha BKknag 600 py6., npumert sua: (X + 1000)(1 + p/100) = 5500.
Packpoem ckobku:X + Xp/100 + 1000 + 10p = 5500, 3ameTum, uyto Xp/100 = 400, Toraa
ypaBHeHue npumeT sua: X + 10p = 4100. Moacrasmm B Hero p = 40000/X, nonyyeHHoe B
NepBOM ypaBHEHUU, U Nepenaem K KBagpaTHOMY ypasHeHuto: X2 - 4100X + 400000 = 0. Pewas,
KoTopoe noay4ymm asa KopHsaXi = 100 n X; = 4000.Mo ycnosuto 3agayun cymma 6oina 6onblie
1000, T.e. noxoguT TONbKO BTOPOE pPeLLEHME.

ApudmMeTnyecKue TEKCTOBbIE 3a1a4H
1. 3apaHue 1 (Ne 25205)

Tennoxopg paccumTaH Ha 1000 naccaxknpos n 30 uneHoB KOoMaHAapl. Kaxkaaa cnacatenbHas
LUNIOMKa MOXKeT BMecTUTb 50 yenoBeK. Kakoe HaMmMeHblLLee YNC0 LWAONOK A0NXKHO b6bITb Ha
Tennoxoge, YTobbl B C/ly4ae HEOOXOAMMOCTM B HUX MOXKHO Obl/I0 Pa3MecTUTb BCEX NACCaXKNPOB
M BCEX YNEHOB KOMaHAbI?

2.3apaHue 1 (Ne 24705)

®nakoH wamnyHs ctout 170 pybneit. Kakoe Hambonblwee KonuyectBo (HAAKOHOB
MOXHO KynuTb Ha 1100 pybneli BO Bpemsa pacnpoaaku, Korga ckuaka cocrasnset 35%?

3.3apaaHue 1 (Ne 25479)

LWapurkosas py4ka ctomt 30 pybnei. Kakoe Hanbonbliee KOANMYECTBO TaKUX PyvEK MOXKHO
6yaeT KynuTb Ha 300 pybnei nocne NosbiWeHMA LeHbl Ha 25%7?

4. 3apanue 1 (Ne 25429)

TeTpagb ctont40 pybnenn. Kakoe Hambosbllee KOMMYECTBO TaKUX TeTpadew
MOXHO 6yaeT Kynutb Ha 950 pybnen nocne NOHUMKEHUA LeHbl Ha 25%7?

5.3apaaHune 1 (Ne 24355)

MarasuH 3aKynaeT LBETOYHbIE FOPLLKM Mo onToBon UeHe 100 pybneit 3a WTYKYy U NpogaeT c
HaueHkoM 30%. Kakoe Hanbonbluee KONNYECTBO TAaKMX FOPLLIKOB MOXKHO KynNuUTb B 3TOM
marasuHe Ha 1200 pybneir?

6. 3apaHme 1 (Ne 25255)



B nauke 500 nucros 6ymaru popmata A4. 3a Hegento B opuce pacxoayetcs 300 nncros. Kakoro
HaMMEeHbLLEro KoMYecTBa nayek bymaru xsaTuT Ha 6 Hegenb?

7. 3apgaHue 1 (Ne 24855)

CtommocTb npoesgHoro buneta Ha mecay coctaBnset 207 pybnei, a ctoumocts  bunerta Ha
ofHy noe3aky — 20 pybneii. AHA Kynuna npoesaHoi u caenana 3a mecau, 30 noe3gok. Ha
CKOMIbKO pyb6sieit bonblue oHa 6bl NOTpaTUAA, ecin bBbl MOKynana buneTbl Ha Kaxkayl Noesaky?

8. 3apgaHue 1 (Ne 24505)

BonbHOMY NPONMCAHO NEKAPCTBO, KOTOPOE HYXHO NpMHMMaTb Mo 0,5 r 4 pasa B A4eHb B TeyeHue 3
AHelt. BoaHow ynakoske 10 TabneTok nekapcTea no 0.5 r Kakoro HaMmeHbLUEero KoamMyectsa
YNaKOBOK XBaTUT Ha BECb KypPC Ie4eHuns?

9. 3agaHue 1 (Ne 24905)

[na npurotoBNAeHMA MapuHaZa A1a orypuos Ha 1 antp Bogbl Tpebyetca 10 r IMMOHHOM
KMCNOTbl. JIMMOHHAsA KMCNOTa NPoAaeTca B NakeTukax no 15 r. Kakoe HaMmeHbLlee YnCno nadvek
HYYKHO KyMUTb X03AK1Ke A/1A NPUroToBAEHNA 8 INTPOB MapuHaaa’?

10. 3agaHue 1 (Ne 25005)

LWokonaaka ctout 40 pybnei. B BockpeceHbe B cynepmapkeTe AeNcTByeT cneunanbHoe
npeasoXKeHue: 3ana1aTuMB 3a ABe LWOKONAAAKM, NOKyNnaTeb Noay4YaeT Tpu (o4HY — B NOAAPOK).
Kakoe Hanbonbluee KoNMYeCcTBO LWOKONAA0K MOXKHO NOy4YnUTb, NOTPaTUB He 6onee 320 pybnen
B BOCKpeceHbe?

U3 Ne 2 «Aaredpa»
PauuMoHanbHble HepaBeHCTBa
1. 3apaHume 15 Ne 507491
x> —6x+8 x—4 0
PewwuTe HepaBeHcTBO: l 2 =3x427 "
2. 3apaHue 15 Ne 507658
PewwnTe HepaBEHCTBO
x2—-2x+1 x*+2x+1 ) (202 —x+5)?
127 (x-37% " 2+27%x-3)7

3. 3apaHue 15 Ne 508212

(x> —3,6x+3,24)(x—1,5) < 0.

PewwuTte HepaBeHCTBO:

4. 3apaHue 15 Ne 508213


https://math-ege.sdamgia.ru/problem?id=507491
https://math-ege.sdamgia.ru/problem?id=507658
https://math-ege.sdamgia.ru/problem?id=508212
https://math-ege.sdamgia.ru/problem?id=508213

] 1

PewwuTe HepaBeHCTBO: ¥ — I 2—x

5. 3apaHue 15 Ne 508345

2 23
| - — < =
x| = x*
PelwmnTe HepaBeHCTBO: :
6. 3apaHue 15 Ne 508346
2—(x—6)""

—0,2.

<
S(x—6) 11"

PelwmnTe HepaBeHCTBO:

7. 3apaHue 15 Ne 508347

6 W3 -6

+
PelwmnTe HepaBeHCTBO: x3-3 x/3-9

> 2.

HepaBeHcTBa ¢ mogynem
1. 3apaHue 15 Ne 507667
PelwmnTe HepaBeHCTBO

x> — 10x]
~ (2 4Tx+6)%

L]

(x+1)""—(x+6)"")

2. 3apaHue 15 Ne 507670
PewwnTe HepaBeHCTBO

22 + 6x|

1) (mx g )1
(x4 )7 = (24 4)7) < s

orger: (—90 =3 =3V2]U{-3}U[-3+3V2;4) U (4; +).

3. 3apaHue 15 Ne 508356

25x2 — 33— 5x - C
Pewmte HepaseHcTBo: 20X O [3— Sx[ <30x-9.

PelweHue.
Mpeobpasyem HepaBEHCTBO:

25x% —30x+9—3[3—5x| < 0 < (5x—3)>— 3|3 — 5x[ < 0.


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

3 3 6
(0; —) . (—; ':) .
OTBerT: 2 55

4. 3apaHue 15 Ne 508358

25x” —4|8— 5x| < 80x — 64.

PelwwnTe HepaBeHCTBO: ~

(4.8>LJ<8.12>
OTBeT: 5°5 “\5" 5 .

5. 3apaHue 15 Ne 508380

(g
-

x+3—-3x<14

PelwmnTe HepaBeHCTBO: 3

OTBerT: [_3; 7

UppaumnoHanbHble ypaBHeHuA (c calita PUMO)

1. 3amanme 13 Ne 507572,
PewuTte ypaBHeHMe

f /
Vi+tdV/a—a+\x—4/x—a=4.

OTtBeT: [4: Sl
2. 3apaHue 13 N2 519658

a) PewwTe ypaBHeHUe

Vi —4x2 —10x+29 =3 —x

—v/3;4/30]

6) YKaxunTe Bce KOPHM 3TOro ypaBHEHMA, NPUHagNEKalune nporv\emyﬂ(yl
7

OtBerT: a){_z* —}'; 6) 2.

3. 3apaHue 13 N2 520994

r—3vry—14+1=10.

a) PewwnTe ypaBHeHuMe: *

[V3:4/20].

6) YKaXKMTe KOPHU 3TOro YPaBHEHMUA, NPUHAAIEXKALWME OTPE3KY

OtBert: a) 2; 5; 6) 2.


https://math-ege.sdamgia.ru/problem?id=508358
https://math-ege.sdamgia.ru/problem?id=508380
https://math-ege.sdamgia.ru/problem?id=507572
https://math-ege.sdamgia.ru/problem?id=519658
https://math-ege.sdamgia.ru/problem?id=520994

Norapudmuueckure n noKasatesibHble ypaBHEHUA

1. 3apaHue 13 Ne 502053

I 4 log,(9x* +5) = log_5 V/ 8x* + 14.
a) PewuTe ypaBHeHue +logy( +9) &v2 V +
8
—1; a
6) HaiguTte BCe KOPHU 3TOrO ypaBHEHMUA, NPUHAAEKALLME OTPEIKY

2. 3apaHue 13 Ne 502094

9v-1 _8.3% 1 15—

a) PewnTe ypaBHeHue

7
(L7).

6) HaiiauTte BCce KOPHU 3TOrO ypaBHEHMUA, NPUHAANENKALLME NPOMENKYTKY 3

orser: a) 1. 108356y l0g3 5.

3. 3apaHune 13 Ne 503127

472l g2 _ o)

a) PewuTe ypaBHeHME

6) Haliante BCe KOPHU 3TOrO YpaBHEHMA, NPUHAA/IEXKALLNE OTPE3KY [_ I; 2.

=1 :V’E;6)x_ 1—2.

OtBert a) .

4. 3apanHune 13 Ne 502999

7 . 9\‘2—3.\'+| } 5 . 6.\':—3.1'*| 48 . 4.\'1—3.\' — 0

a) PewnTe ypaBHeHMe
6) HanguTte Bce KOPHM 3TOro ypaBHEHUA, NpUHaanexawme otpesky [-1; 2].
5. 3apaHue 13 Ne 513605

"X 5. Qf _ 2 45
a) Pewmre ypasHenne 2/ 09 =37 +45=0.

6) YKaxuTe KOpHM 3TOr0 YpaBHEHMUA, NPUHAANENKALLME OTPE3KY logz 4; log; 10].

6. 3apaHue 13 N2 514081

3.9V°7 _7.64+3.4% =,
a) PewnTe ypaBHeHue

6) YKaXKuTe KOPHU 3TOro YPaBHEHMUA, NPUHAAIEKALLETO OTPE3KY [2; 3.

lngg} 3 lng% 4:6) lr.-gj; 3.

OtBerT: a)

7.3apaHune 13 N2 514623


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

N
a) Pewnre ypaBHeHMe6]()gS“ —Sloggx+1=0.

6) Haliante Bce KOPHU 3TOrO YpaBHEHMA, NPUHAA/IEXKALLNE OTPESKY [?-; 2,5/

2“/E'*6) 2.

OtseT:a) 2 1

8. 3apaHue 13 Ne 515705

4\ +4\ { ‘,O O\-2+4.t—l 7. ?S'l'l+4". —0
a) Pewwute ypaBHeHme P .

6) HaiauTte BCe KOPHU 3TOro ypaBHEHMUA, NPUHaANEeXaLLMe OTPE3KY [_3? 1],
OtBerT: a) -4; 0; 6) 0.
9. 3apaHue 15 Ne 515726

28x% +2x— 10
xX—95

x . 6> - 2.

PewwuTte HEepaBeHCTBO

IA

10. 3apaHue 15 Ne 515745

(S
(]

i .
Pewnre Hepasercrso X~ — 12X +35 I7x+70
11. 3apaHue 15 Ne 516402

4x* —4x3 + X2 n 200 — T2 +5x+ 1
—2x2 4+ 5x—2 x—2 -

PewwuTte HEepPaBeHCTBO

12. 3apaHue 15 Ne 523377

4*—3 _ 92 3(_16—.\‘2)—]61 = 0.

PewwuTte HEepPaBeHCTBO

MnAa3 Ne 3 «TpuroHomeTpua»

Mpeo6pasoBaHne TPUroHOMETPUUECKUX BblipaXKeHUi

1. BblumcauTe: ‘l‘l‘/_h} —4807)

na

ﬁn

siny = —

dm. 9
2. Hangute 3 cos ¥, ecnn’ 3 “ = ( 2 ‘ﬂ_),


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

sinoy = ——= 1 E o
3. Haiigure L9 ecan iy € (1,5m; 2m)

13=in 152
4. Hangute 3Ha4yeHue BblpaXKeHua: cos 767 -cos 147

Joos{m— )+ sinl Z+9)

5. YnpocTute Bblpa)keHue: cos|3+3m)

6. Hagute 2 cos 2y, ecnn SO = —0,7

1 —eos 2o+4-sin 2o
7. Beraucyure 1cos 20+ sin 2, ecy LY = 0,3
TpuroHomeTpuyeckue ypasHeHus, uccnegosanme 043
1. 3apaHue 13 Ne 505152
Scosx+4

= ().

a) PewwuTe ypaBHeHune digx—3

6) HallguTe Bce KOPHM 3TOrO ypaBHEHUS, NpUHAA/exKalme 0Tpe3Ky{

4 4
{Ir—urccos—+27rk: kEZ’Z}: — 31 — arccos —.
Otser: a) 5 6) 5

2. 3apaHue 13 Ne 507430

M | .
2sin“x—5sinx—3
_— = ().

\’,x’.\' + £

PewunTe ypaBHeHMe:

{(—l)"'l%—Fﬂ'HZHGN}.

OTBerT:

3. 3apaHue 13 N2 507620


https://math-ege.sdamgia.ru/problem?id=505152
https://math-ege.sdamgia.ru/problem?id=507430
https://math-ege.sdamgia.ru/problem?id=507620

2 R
4cos“x+8sinx—7

PewwuTte ypaBHeHue: Vlgx

5
{—”+2xk: keZ}.
OTBerT: 6

4. 3apaHue 13 Ne 507633

= (0.

(sinx—1)(2cosx+ 1)

tgx

= 0.

-

PewwnTe ypaBHeHUe

2n
——+27k: kEZ ;.
OtserT: 3

5. 3apaHue 13 Ne 507689

. D
2sin” x|} 3cosx 0

PewwTe ypasHeHne: 2 SINX — V3

2r
{——+27tk: ke Z}.
OrBeT: 3

6. 3apgaHue 13 Ne 508971

cos2x + v/3sinx — 1 _0

a) Pelunte ypaBHeHune gx— V3

6) YKaxuTe KOPHU 3TOro ypaBHEHMA, NPUHAANEKALLME OTPE3KY 2

2n
{nk.—+27zk:k€Z}: 27 S_:rr; 3m.
Otsert: a) 3 6) 3

7.3apaHme 13 N2 512398

(\/Esinz.\‘ f-cosx \/5) v —6sinx = 0.

a) PewwTe ypaBHeHUe

T
2w —
T 5

6) HallauTte BCce KOPHW 3TOro ypaBHEHUA, NPUHAANEXKaLLNE 0Tpe3Ky[

¥
6) 27;3m; 2 -

T T
k,——+2nk, ——+2nk: k€ Z;,;
OTBe'r:a){7r 4 kamk, 2 e < }

8. 3apaHune 13 Ne 507426

|


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

]
V SINXCOSX ( o + l) = 0.

PewunTe ypasHeHue:

3
—+7mk: kE L ;.
OTBerT: 8

9. 3apaHue 13 Ne 505498

1 3
a) PewwnTe ypaBHeHue SIN" X SIIX
T
5 —
6) YKaXkute KOpHM 3TOro ypaBHEHMA, NPUHAANEXKALLME OTPe3Ky -
T T S _
{;+2nk.g+2m.T 127k k€ } _Nx 3z 7

Otser:a) L “ 6) 6 2 6

10. 3apaHue 13 N2 484556

N
2c08°x —Scosx+2)-log,,(—sinx) =
PewmTe ypasHere (2C0S X — 3 COSX 2)-log;;(—sinx) = 0.

T T
{__+2xk, I ok ke Z}
OTBeT: 2 3

11. 3apaHue 13 N2 500638

5 3
4tg” x4 — 3=
a) PewunTe ypaBHeHMe COSX
AT
[—., 41:}
6) Haliante BCe KOPHU 3TOrO YpaBHEHMUA, NPUHAANEXKALME NPOMENKYTKY 2

OrtBer: a) {m+2mk: ke Z} 16) 3.

12. 3apaHue 13 N2 507694

3n
tgx + cos (T - J) = ().

—

[aHo ypaBHeHMe

a) PewwTe ypaBHeHUe;

6) YKasKuTe KOPHU ypaBHEHUSA, MPUHAA/IENKALLME NPOMENKYTKY L 2
T Tk 3T =& /4
{ﬂ'/\'l —+T kEZ}Z T, - T 0, —.
OTser: a) 4 “ 6) 4 4 4

13. 3apaHue 13 N2 516274


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

Qsin2x _ glv’isinr

— = (.
a) PewunTe ypaBHeHue V1lsinx
r
{7; 53-']
6) HaiguTe Bce ero KoOpHW, NpuHaaaexKawme otTpesky L =
14. 3apaHue 13 N2 516331
2sin’x — sinx _0

a) PewunTe ypaBHeHune log;(cosx)

7

—ST,—=T

6) HaiiauTte BCce KOPHU 3TOrO ypaBHEHMUA, NPUHAANENKALIME OTPEIKY 2

N3 Ne5S «Ilnanumerpus»
Tpuzonomempus ¢ npAMOY20;16HOM MPEY20TbHUKE
: —n 7E
1. B TpeyronbHwuke ABC yron C pasen 907, BC = 15, tgA =0,75, Haiigute AC.

OrtBeT: 20.

90°, tgA = 2 AC =20

2. B tpeyronbHuke ABC yron C paBeH ~". Hanaute AB.

OtBeT: 20,5
Tpeyzonvnuku. @opmynsvt naowaA0U Mpey2oabHUKa

3. B tpeyronbHuke ABC ctopoHbl AC 1 BC paBHbl. BHewWwHWI yron npu BepwnHe B
paseH 122° Hangute yron C. OTBeT ganTe B rpagycax.

OtBeT: 25

Dnemenmul mpeyzojibHUKa: 6blCONnbl, Me()uanbz, 6uccel<mpu0bt
4. B tpeyronbHuke ABC yron ACB paseH 90° , yron B paseH 58°, CD — meauaHa. Hangute

yron ACD. OTBeT gaitTe B rpagycax.

5. B ocTpoyronbHom TpeyronbHuke ABC yron A paseH 65°. BD u CE — BbICOTbI,
nepecekatowmecs B Touke O . Hainaute yron DOE. OTBeT gaiite B rpagycax.


https://math-ege.sdamgia.ru/problem?id=516331

O

A L c B

6. OCTpble YrAbl NPAMOYIO/IbHOrO TPEYro/ibHUKa PaBHbl 247 667, Hanaute yron meskay

BbICOTOM ¥ MeAMaHoW, MPOBEAEHHbIMM U3 BEPLUMHBLI NpaMoro yrna. OTBeT gaiiTe B rpagycax.

C

M

7. B TpeyronbHuke ABC yron A paseH 60° yron B paseH 827, AD, BE 1 CF — bucceKTpucsl,
nepecekatowmeca B Touke O. Hariaute yron AOF. OTseT galite B rpagycax.

C

A = B

8. B TpeyronbHuKke ABC npoBeaeHa buccektpuca AD n AB=AD=CD. Hangute meHbLIMA yron

TpeyronbHuKa ABC. OTBeT gaiite B rpagycax.

OTBerT: 36.


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

Ilapannenozpamm
inAd =6
9. B napannenorpamme ABCDAB=3, AD=21, %' nd=z.

napanienorpamma.

Hangute 60nbLuyto BbICOTY

OTBeT: 18

10. MNnowaab napannenorpamma pasHa 40, ABe ero cTOpoHbl paBHbl 5 1 10. HaiauTe 6onbluyto
BbICOTY 3TOro Napansienorpamma.

Ilpamoyzonvnux
11. NMepumeTp NPAMOYronbHUKA paBeH 8, a niowaab pasHa 3,5. Hangute anaroHanb 3T0ro

NPAMOYro/ibHUKa.
OtBeT: 3.

12. CepeamHbl nocneaoBaTelbHbIX CTOPOH NPAMOYTO/bHWUKA, AMaroHa b KOTOPOro paBHa 5,
coeauHeHbl oTpeskamu. HallamTte nepumeTp 06pa3oBaBLLErocs YeTbiPeXyroabHMKa.

Tpaneuus u ee ceolicmea
13. OcHoBaHUA paBHObeApeHHOM Tpaneunn pasHbl 14 1 26, a ee 6OKOBbIe CTOPOHbI paBHbI 10.

HaliauTe nnolaab Tpaneummn.

14. OcHoBaHWA paBHObeApeHHOM Tpanewunn paBHbl 8 U 6. Paanyc onMcaHHOM OKPYKHOCTH
paBeH 5. HanauTe BbICOTY Tpaneuun.

15. OcHoBaHuA Tpaneuumn paBHbl 2 1 3. HalianTe oTpe3oK, CoeaMHALLNN cepeanHbl
AnaroHanen Tpaneuuu.

OTtBeT: 0,5.

16. lnaroHanu paBHobeapeHHOW Tpanewumm AnaroHanm nepneHaAnKynsapHbl. BoicoTa Tpaneumm
paBHa 9. HaliguTe ee cpegHIO0 NINHUIO.

OTBeT: 9.

l[eumpaﬂbubte U énucannbsle yljnl
17. Qlyra okpy*kHOCTM AC, He cogepKalasa TOYKM B, nmeeT rpagycHyto mepy 2[][]c', aayra

OKpYy*KHOCTU BC, He coaeprKallana TOYKK A, MMeEeT rpagyCHyto mepy 80°. Hangnte BNMCaHHbIM
yron ACB. OTBeT gaiTe B rpagycax.



OtBeT: 40

18. Yron ACB paBeH 3° lpagycHas BennumHa ayru AB oKpy»KHOCTU, He coaeprKallen Touek D u
E, paBHa 1247, Hanaute yron DAE. OTBeT gaiTe B rpagycax.

C

E

o

A

OtBeT: 44.

Kacamenwvnas, xopoa, cekywian
19. Yron mexay xopaoi AB n KacatenbHol BC K OKpY»XHOCTU paBeH 327, Hangute Bennumny

MEHbLUEN Ayru, cTarmBaemoin xopaoi AB. OTBeT galTe B rpagycax.

OTBerT: 64.

20. KacatesnbHble CA 1 CB K oKpy*HOCTM 0bpa3ytoT yron ACB, paBHbIn 122 . Hangute
BE/IMYMHY MeHbluen ayrn AB, ctarmBaemoi Toukamu KacaHua. OTBeT AaliTe B rpagycax.


https://ege-study.ru/wp-content/uploads/2019/08/87.jpg
https://ege-study.ru/wp-content/uploads/2019/08/96.jpg
https://ege-study.ru/wp-content/uploads/2019/08/85.jpg

|‘ o-—\;«
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Bnucannbvie u onucannvie mpey2oibHuKu
21. BoKOBble CTOPOHbI PaBHObEeAPEHHOIo TPEYrosibHUKa paBHbl 5, ocHoBaHMe paBHO 6.

HalguTe pagnyc BNIMCaHHOM OKPYXKHOCTU.

OTtBerT: 1,5.

22. OKpY»KHOCTb, BNMCaHHaA B paBHObeApEHHbIV TPeYroNbHUK, Ae/NT B TOYKE KacaHMA OAHY U3
HOKOBbIX CTOPOH Ha ABa OTPe3Ka, A/IMHbI KOTOPbIX PaBHbl 5 1 3, cuMTas OT BEPLUUHDI,
NPOTUBONENKALLEN OCHOBaHMIO. HaauTe nepumeTp TPeyronbHMKa.

Al

OTBeT: 6.

23. MeHblana ctopoHa AB TynoyronbHoro TpeyronbHMka ABC paBHa pagnycy onnMcaHHOM OKONO
Hero oKpy»kHoctu. Hanaute yron C. OTBeT Aante B rpagycax.

OTserT: 30.

24. CtopoHa AB TynoyronbHoro TpeyronbHuka ABC paBHa paauycy onmcaHHOM OKONO HEro
OKpy»HocTu. Haligute yron C. OTBeT galiTe B rpagycax.

OTBerT: 150.

A I 2 o
25. KaTteTbl paBHO6eapeHHOro NPAMOYro/IbHOro TPEYro/IbHUKa PaBHbl 82 + ‘ll’v/:. Hangute
pafnycC OKPYXKHOCTWU, BNUCAHHOM B 3TOT TPEYTrONbHMUK.

OTBeT: 41.


https://ege-study.ru/wp-content/uploads/2019/08/86.jpg
https://ege-study.ru/wp-content/uploads/2019/08/88.jpg
https://ege-study.ru/wp-content/uploads/2019/08/89.jpg

Bnucannvie u onucannuvie uembsvlpexylojibHUKuU
26. B yeTblpéxyronbHuK ABCD BnncaHa OKpy*KHOCTb, AB = 1[], C'D = 16. Hangute

nepumeTp YeTblpéxyronbHmnka ABCD.

27. CTopoHbI YeTblpexyronbHuMka ABCD AB,BC,CD 1 AD cTArMBatoT AyrM ONUCaHHOM OKPYMKHOCTH,
rpadyCHble BEJIMYMHbI KOTOPbIX PaBHbl cOOTBETCTBEHHO 95,49,71,145 rpagycos.Hanaute yron B
3TOro YeTblpexyronbHmKa. OTBET AaliTe B rpagycax.

OTBerT: 108.

28. Yron mexay CTOpOHOW NPaBUIbHOO N-YrobHWKa, BIMCAHHOIO B OKPY}KHOCTb, M pagnycom

o A= o
3TOUN OKPYXHOCTU, NpoBedeHHbIM B O4HY U3 BeEPLUNH CTOPOHbI, paBeH 8‘]: Hangute n.

A3 Ne 5 CrepeomeTtpus

—

243,

1. B npaBuabHOW uYeTblpéxyronbHo nupamuae SABCD ctopoHa AB OCHOBaHMA paBHa a
BblcoTa SHNupamnapl paBHa 3. Toukm Mu N — cepeguHbl pébep CD n AB, cooTtBeTcTBeHHO, a NT —
BblcoTa nupamuabl NSCD c BepwmnHon N 1 ocHoBaHuem SCD.

a) JoKaxuTe, 4To TouKa T ABAAeTCA cepeanHoi SM.

6) HaltauTe pacctosiHne mexay NT u SC.
2.

OcHoBaHMEeM NpAMON TpeyrosibHol npusmbl ABCA1B1Ci siBNSE€TCA NPAMOYro/ibHbIA TpeyronbHuK ABC ¢
npambim yraom C. MpaHb ACC1A1 ABNAETCA KBaSPaTOM.

a) JoKaxuTe, uTo npsmble CA; 1 AB1 nepneHauKynsapHbl.
6) HaltauTe pacctosiHne mexay npambimu CA1 n AB;, ecnn AC=4, BC=7.
3. B OCHOBAHMMU YeTbIPEXYrosibHOM nupammnabl SABCD nexut npamoyronbHuK ABCD co
CTOpOHaMM AB=12n BC = jngl,ﬂ,ﬂMHbl 60KoBbIX pébep nupamungbl SA =5, SB =13, SD = 10.
a) lokaxkuTe, 4TOo SA — BbICOTa NUPAMUAbI.

6) HaltanTte pacctosiHne oT BepLKHbI A A0 naockoctu SBC.

4. B npaBubHOM TpeyrosbHoli nupamuge SABC ¢ BeplunHOM S, Bce pébpa KoTopol paBHbl 4, Touka N —
cepegmHa pebpa AC, TouKka O UEHTP OCHOBaHMA MUPaMUAbI, TOYKa P Aennt oTpe3ok SO B OTHOWEHUN
3:1, cumTana oT BepLMHbI NTUPaMUabI.

a) JokaxuTe, uTo npaAmas NP nepneHANKyNApHa Npsamoit BS.

0) Haiigure paccrosinue ot Touku B o npsmoii NP
5. B npaBunbHoW TpeyronbHoi npusme ABCA1B1C; cTOpOoHa oOCHOBaHuA ABpaBHa 6, a 6oKoBoe

pebpo AAipaBHo 3. Ha pebpe ABoTmedeHa TouyKa KTaK, YToAK= 1. Toukm Mul — cepeauHbl
pébep A1C1 1 B1C,cO0TBETCTBEHHO. [1N0CKOCTb Y NapannenbHa npamont AC U coaepKuT Toukn K u L.



a) JoKaxuTe, 4To npAmas BM nepneHANKYNAPHA NJIOCKOCTU y;
6) Haliante pacctosiHue oT TouKM C A0 NAOCKOCTH V.
6. Pebpo SA nnupamuabl SABC nepneHaMKyAapHO NAOCKOCTU ocHoBaHWA ABC.

a) [lokaxuTe, 4To BbICOTa NMPaMUbI, MPOBEAEHHAA U3 TOYKU A, A@NUTCA NIOCKOCTbIO, NPOXOAALLE
yepes cepeanHbl pébep AB, AC n SA, nononam.
6) Hangute pacctosfHue oT BEPLIMHbI A 0 aTOM NAOCKOCTH,
SA =5, AB=AC =15, BC =2V5.

ecnm

7. B ocHOBaHMM NpaBWIbHOM TpeyronbHon npusambl ABCA1B1C1 NEXKUT TPEYroNibHUK CO CTOPOHOI 6.
BbicoTa npu3ambl paBHa 4. Touka N — cepeanHa pebpa A1Ci.

a) MocTpoliTe ceyeHme NpU3Mbl NNOCKOCTbIO BAN.

6) Haliante nepmmeTp 3TOro CeYEHU .

8. Ha pebpe AA npAamoyronbHoro napannenenunena ABCDA1B1C1D1 B3ATa  TO4Ka E TaK,

AB = 4*/5-.AD =12, AA; = 14.

yTo A1E = 6EA. Touka T — cepegmHa pebpa B1Ci. U3BecTHO, uTto
a) [lokaxuTe, YTo NNocKocTb ETD; aenut pebpo BB; B oTHoweHUN 4 : 3.

6) Haltamute nnowaab ceyeHnn napannenennnena naockocTobto ETD;.

9. OcHoBaHMEM nNpPSAMOM uYeTblpexyronbHol npuambl ABCDA'B'C'D' aBnaeTtca Keagpat ABCD co

S  p—
CTOPOHOM , BblCOTAa nMNPU3Mbl paBHa Touka K — cepeanHa pebpa BB'. Yepes

Touku K u C' npoBeaeHa NA0CKOCTb A, NapannenbHasa npamoi BD'.
a) [loKkaxKunTe, YTO ceveHme NPU3Mbl NMAOCKOCTbIO O ABAAETCA paBHOOeAPEHHbIM TPEYrONbHUKOM.
6) Hanante nepnmeTp TPEYroNbHMKA, ABAAIOLLETOCA CEYEHMEM NPU3MbI MNOCKOCTHIO O.

10. B kybe ABCDA1B1C1D;, Bce pébpa paBHbl 4. Ha ero pebpe BB; oTmeueHa To4vka K Tak, uyto KB = 3.
Yepes Toukm K n C; NocTpoeHa NaoCKOCTb o, NapannenbHasa npamoi BD;.

a) JoKaxuTe, uTo AP : PB1=2: 1, rae P — TOYKa NnepecevyeHmn NJ0CKOCTN a c pebpom A1B;.
6) Haraute yron HakaoHa NAOCKOCTU oL K MAOCKOCTM rpanmn BB1CiC.
11. B npamoyronbHom napannenenuneae ABCDA1B1C1D1 n3BecTHbl pébpa AB = 35, AD =12, CC, = 21.

a) [loKkaKnTe, 4TO BbICOTbI TpeyronbHUKoB ABD 1 A1BD, npoBeAéHHble K cTopoHe BD, umetoT obuiee
OCHOBaHMe.

6) HaltauTte yron mexkay naockoctamu ABC n A1DB.

12. nMamMeTp OKPYKHOCTM OCHOBaHMA uMnMHApa paseH 20, obpasyowaa umaMHapa pasHa 28.
MnockocTb NnepeceKkaeT ero OCHOBaHMUA MO XopAam AAuHbl 12 n 16. PaccTofaHne mexay sSTUMK XOpAamu

paBHO 2"'» 197.

a) [loKaKuTe, YTO LEHTPbI OCHOBaHUIA UMAMHAPA 1eXKaT NO OA4HY CTOPOHY OT 3TOW N/IOCKOCTY.



6) HalianTte yron mexkay 3Toi NA0CKOCTbIO M NOCKOCTbIO OCHOBAHUA LMAMHAPA.

AB = 83,

13. B npaBuabHoOW TpeyroabHoW npuame ABCA1B1C1 CTOPOHA OCHOBaHMA a bokoBoe

pebpo AA; = 5.
a) Hangute anmHy otpeska AiK, raoe K — cepeanHa pebpa BC.
6) HaliauTte TaHreHc yraa mexay naockoctamu BCA; n BB1C.

14. B OCHOBaHMM  YeTbIPEXYroibHOM  nupamuabl SABCD nexunt  npamoyronbHuk ABCD co
cTopoHamu AB =4 nBC=3. ONnHbI 60KOBbIX pébep

—_—

SA =11, SB = 3V/3, SD = 2./5.

nMpamuabl
a) [lokaxuTe, 4yTo SA — BbICOTa NUPAMUAbI.
6) Hariaute yron mexkay npsamoit SC n nnockocTbio ASB.
15. Bce pébpa npaBuabHOM TpeyroibHoW nupamuapl SBCD ¢ BeplinHO S paBHbl 9.

OcHoBaHue O BbicOTbl SO 3TOM  NUpamuabl  ABAAETCA cepeauHOM oTpeska SSi, M — cepeauHa
pebpa SB, Touka L nexxkut Ha pebpe CD Tak, uto CL: LD =7 : 2.

a) [lokaxuTe, YTo ceveHne Nnupamuabl SBCD nnockocTbio S1LM — paBHobeapeHHan Tpaneuums.
6) Bbluncante ANnHY cpeaHen NMHUMU 3TOM Tpaneumu.

16. B npaBunbHOW TpeyronbHoW nupamuge SABC cTopoHa OcHOBaHuA ABpaBHa 12, a 6okoBsoe
pebpo SApaBHO 8. Toukn M u N — cepegmnHbl pébep SA n SB cooTBeTCTBEHHO. M10CKOCTb O COAEPHKUT
npamyto MN 1 nepneHANKYIAPHA NJIOCKOCTU OCHOBAHWA NMPaMuabl.

a) JoKaxuTe, 4TO NNOCKOCTb A AeNUT meanaHy CE ocHoBaHMA B OTHOWEHUKU 5 : 1, cumTana oT Touku C.

6) Haliaute 06BEM NUpamuapbl, BEPLUMHOM KOTOPOM ABAsAEeTcA Touka C, @ OCHOBaHMEM — CeYeHue
nupamuabl SABC NN0OCKOCTbIO a.



HPUJIOKEHHUE 2

OueHovHbIe CpeACTBA AJIA NPOBeIeHHUS IPOMEKYTOYHON aTTECTALMH 110
aucuMivinie «IIpakTHKYM 110 pelieHuI0 32124 MOBBILICHHOM CJI0KHOCTH
IIKOJBHOI0 Kypca MaTeMaTHKH»

a) NMnhaHupyemble pesynbTaTbl 06yueHUsA U OLLEeHOUYHbIE CPpeaCcTBa ANA NPOBEAEHNA NPOMEIKYTOUHOM
aTrecraumm:

Kog
n HAOAWUKATOP OOCTUXKEHUA
WMHAONKATO OueHouHble cpencTsa
KomneteHuun
pa

NK-1- CnocobeH peann3oBbiBaTb NeAarorMyeckuii NPoLLecc ¢ UCNoJIb30BaHMEM COBPEMEHHbIX
obpa3oBaTenbHbIX TEXHONOIMMIA B OpraHu3aumax cpegHero obuwero o6pasosaHusa

NnK-1.1 OueHuBaet [ns oueHnBaHMA NeaarorMyeckom CUTyaLmMmn ¢ TOYKM 3peHNn
neparornyeckyto €€ KOppeKLUm, CTy4EeHT NPOBOAMUT CAMOKOHTPONb U
CUTYaLMIO C NO3MLUMN pedaekcnio, Mo OKOHYaHUMN KOTOPbIX CNOCOOEH COCTaBUTb
Heobxo4MMOCTU U CMMCOK BOMPOCOB K 3a4€Ty MO OCHOBHbIM TEOPETUYECKUM
BO3MOHOCTU ee pasgenam M3y4aemoro WKOJbHUKAaMKU NpegmeTa
KoppeKLmmn (amcumMnamHbl), B KOTOPLIN BXOAAT:

1. ®OpMY/IMPOBKM OCHOBHbIX TEOpPEM (CBOMCTB, MPU3HAKOB
M3y4yaembIix NOHATUI, HeOBXOaMMblE U LOCTAaTOYHbIE
YC/I0BUA) pa3fenoB MaTeMaTUKM.

2. MeTtoabl n cnocobbl peweHnA OCHOBHbLIX TUNOB 3a4a4 Ha
BblHNCNEHUNE N A0KA3aTENbLCTBO.

Hanpumep,
TeopeTUyecKmue BONpoChl A4 3a4eToB
no teme Anrebpa:

1. PanuoHasibHbIE ypaBHEHUSI - CIIOCOOBI X
peleHus

2. PanuoHanbHble HEPaBEHCTBA — OHATHE
PaBHOCUIILHOCTH, METO/IbI PELICHUS.

3. HppanmoHaibHble ypaBHEHHS U HEPABEHCTBA —
METO/BbI PELICHUS.

4. Monyns. OCHOBHBIE CITOCOOBI peIIeHHs
YPAaBHEHUN U HEPABEHCTB C MOAYJIEM.

5. VYpaBHEHHUS M HEPABEHCTBA C TAPAMETPOM —
METO/BbI PELICHUS.

6. Iloka3arenbHblE ypaBHEHUS U HEPABEHCTBA.

7. Jlorapugmuueckue ypaBHEHHs U HEPaBEHCTBA

8.  CucreMbl CMEIIaHHBIX YPABHEHUN U

HEPaBEHCTB.

1o reme Iliiannmerpus:




Kog

MHOMKaATOp AOCTUNKEHUA

MHAWNKATO OueHo4Hble cpeacTsa
KomneTteHumnn
pa
1. Merpuueckue COOTHOILIECHHUS B TPEYTOJIbHUKE.
2. Merpuueckrue COOTHOIICHUS B OKPYKHOCTH.
3. BrucanHbBIC U ONMCAHHBIC MHOTOYTOJBHUKA —
OCHOBHEIE TI0JIOKCHHS.
4. TIlnouramu miockux Guryp.
5.  3agaum Ha covyeTaHHWe Pa3TUYHBIX TUIAHUMETPUUIECKUX
¢uryp.
6. B3auMHOe pacmoio’keHUE TPSIMBIX U TIOCKOCTEH
BTIPOCTPAHCTRBE.
[Nanee npoBOAMTCA aHaNN3 CAAYM LLKOJIbHUKAMM 3a4eTa U
Mo pesy/sbTaTam NPUHUMAETCA PeLleHNe 0 KOPPEKTUPOBKE
MeTOoAMKK nNpenoaaBaHnA, NOTeHUNANTbHbIX BO3SMOXHOCTAX
LUKONbHUKOB, NX ﬂpe,ﬂ,BapMTel’leOVl noAroToBKU K
PELUEHUNIO CNOMKHbIX 3343
MK-1.2 Pewaet obpasosatensHbie [ 3aganme 1. CocTtaBbTe MIIAH—KOHCIIEKT

3a/la4M Ha OCHOBe
COBPEMEHHbIX
obpasoBaTesbHbIX
TEXHON0MNM

IMPAKTUYICCKOI'O 3aHATHUA 110 TEMC
<<CT€p€0MCTpI/IH» B BUJAC MAaTCMATHUUYCCKOT'O
00sl.

3apaHue 2. N3yunTb NepnoanKy n MHTepHeT-
NCTOYHUKM (AKagemma Tyrn n ap.) Nno npMMeHeHuUto B
oby4yeHUM maTeMaTMKe NPUEMOB U METOA0B, KOTOPbIe
GOPMUPYIOT YMEHMA CaMOCTOATENBbHO A06bIBaTb 3HAHMA,
cobupaTtb Heobxoanmyr MHbOpPMaLMIO, BblABUTaTb
rMnoTesbl, AenaTb BbIBOAbl M YMO3AKNOUEHUA.

3apaHue 3. NMepeuncnnte yHMBepcasabHble y4ebHble
nencrteuns, obecneymsatolme cnocobHOCTb K
OopraHMsaLumM camocToAaTeNbHOM yuebHOMN AeaTeNbHOCTH
Ha ypoKe N0 Teme «YpaBHEHUA» U NPeasoxuTte
MeToAbl UX pasBuTUA (GOPMUPOBAHMA) Y LUKONBHUKOB.

3apaHue 4. OcHOBHble NPUHUUMNbI U 3aKOHOMEPHOCTU
CUCTEMHO-AeATeNIbHOCTHOro noaxoaa B Teme «lpnmeHeHune
TEOPUN AENNMOCTU B pelleHNN 3a4a4 NoBbIWEHHOMN
C/IOXKHOCTU NO MaTeMaTUKeE».

3aaaua 5. MNpoekTHaa ¢opma opraHnsauum obyyeHus, - cyTb
dbopmbl, MeToabl 06yYeHMSA, KOTOPbIE MPUMEHSIOTCA Ha
YPOKE Mo peLleHnto 3a4a4 NOBbILWEHHOMN CNOXHOCTH
(Hanpumep, NPUMeHeHNe aKTUBHbIX GOPM NMO3HAHUA:
HabntoaeHne, onbITbl, y4eBHbIA AMaNor 1 Np.; cosgaHne
YyCnoBuiA ana pa3sutuna pediekcnm — cnocobHocTH
0CO3HaBaTb W OLLEHMBATb CBOW MbIC/M U AEWCTBUSA KaK bbl CO
CTOPOHbI, COOTHOCUTb Pe3y/bTaT AEATENbHOCTU C




Kog

MHOMKaATOp AOCTUNKEHUA

MHAWNKATO OueHo4Hble cpeacTsa
KomneTteHumnn
pa
NMOCTaB/NEHHOM Lie/iblo, ONpeaenaTb CBOE 3HAHME U
HesHaHue u ap.)
MNnK-1.3 OcywectBnAeT KOHTPONb MpumepHbie npakmuyecKue 3a0aHus

pe3ynbTaToB U
KOPPEKTUPOBKY
neaarormyeckoro
BO34eMNCTBUSA

3apgaHue 1. [inAa ocywectBAeHUA KOHTPONA pe3ynbTaToB C
TOYKM 3pEeHUs e€ KOPPEKLUNU, CTYAEHT AONXKEH ObITb
cnocobeH coCTaBUTb CMUCOK BONPOCOB K 3a4eTy Mo
OCHOBHbIM TEOPETUYECKMM Pa3genam U3y4yaemoro
LUKONbHMKaMK NpeameTa (AUCUMNIMHDI), B KOTOPbIN BXOAAT:

1. opMyNnpPOBKM OCHOBHbIX TEOPEM (CBOICTB, NPU3HAKOB
M3y4yaembixX NOHATUIN, HeobXxoAUMbIE N AOCTaTOUYHbIE
yCNnoBuA) pas3nenos maTeMaTUKM.

2. MeToabl n cnocobbl peweHnAa OCHOBHbIX TUNOB 3a4a4y Ha
BblHNCNEHNE N A0KA3aTENbCTBO.

Mo pesy/nbTaTam NPUHUMAETCA peLleHmne O KOPPEKTUPOBKE
METOAMKM NpenosaBaHus, MOTEHLMANbHbIX BOSMOMXKHOCTAX
LUKO/IbHUKOB, UX NpeaBapuUTeIbHOM NOATOTOBKM K peLleHmto
CNOXKHbIX 33434

3apaHue 2. YmeTb pelaTb 3a434m, nogobHble
HUXKecneaytoLeln, Npu sTom ymeTb pa3pabaTbiBaTb
METOANKY 06yYeHMA PEeLIEHMIO TaKMX 33434 LUKONbHUKOB.
[nA 3TOro: cocTaBUTb NAAH pellenuna, NpuaymaTb
(nogob6paTth) Nog3anaumn, peleHme KoTopbiX — COCTaBHas
YacTb peleHns AaHHOWM 3a43a4M; COCTaBUTb CMUCOK NOHATUN,
onpeaeneHume KoTopbix HEOBXo0AMMO ANA PeLleHMnA 3a4a4K.

B npasuabHOM TpeyronbHoM nupamunae SABC cTOpoHa
ocHoBaHuA AB paBHa 12, a 6okoBoe pebpo SA aBHO 8.
Touykn M un N — cepeguHbl pébep SA n SB cOOTBETCTBEHHO.
MnockocTb o copepKuT npamyto MN v nepneHAMKynapHa
NJ0CKOCTM OCHOBAHMA NMPaMuUAbl.

a) JJloKaK1Te, 4To NIOCKOCTb O AENUT
meanaHy CE 0OCHOBaHMA B OTHOWEHUK 5 : 1, cumTan ot
Toyku C.

6) Haltante 06bEM NMpammabl, BePLIMHON KOTOPO
ABAseTcA TouKa C, a OCHOBaHNEM — ceyeHne
nupamunabl SABC nN0OCKOCTbIO a.




Kog
UHAOWUKATO
pa

MHOMKaATOp AOCTUNKEHUA
KOMMeTeHLUumn

OueHouHble cpeacTBa

3apgaHue 3. CuctemaTnsnpyinte n o6o06LWmMTE BCE KNtOUYEBBIE
NMOHATUNA U NPUNeMbl pelleHnA TUNOBbIX 3a4a4 NOo Teme
«PelleHne TPUroHOMETPUYECKNX YPABHEHUIN U HEPABEHCTBY
N « OCHOBHble METOAbI peLleHMs 3a4a4 C NapamMeTpPom».
Pesynbtat opopmuTe B BUAE Tabaumupl.

3apaHue 4. CHUMUTE BUAEOPONMK Ha TeMy «f Hay4dy Bac
peLwaTb 3aZa4u No Teme...».

MNK-3 CnocobeH Ha OCHOBE A0CTUXKEHUI COBPEeMEHHO HayKKU pa3pabaTbiBaTb U peasiM30BbiBaTb

metoguuyeckoe obecnedyeHue yuebHbIXx MaTeMaTUUECKMX NPeaAMEeTOB, AUCLUNANH

MNnK-3.1 AHanusnpyeT akTyanbHbI | [nA aHanM3a akTyanbHOro YPOBHSA NOAFOTOBKM
YPOBEHb MNOArOTOBKM obyyaroLLmMXCca (LWKONbHUKOB) N0 MaTeMaTUUYECKMM
obyuvatomxca no ONCLUMNAMHaM, CTyAeHT (byaywmii yuutens) nposoanT
MaTeEMaTUYECKUM CaMOKOHTPOb U pedaeKcuto, N0 OKOHYaHUN KOTOPbIX
OVNCUMNMHAM, cnocobeH coCTaBUTb CMIMCOK BONPOCOB K 3a4eTy Mo
onpeaensieT 30Hy MX OCHOBHbIM TEOPETUYECKUM Pa3aesiaM U3y4aemoro
6AuKanwero pasBuTUA LWKO/IbHMKaMK npeameTa (AUCUUNANHDI), B KOTOPbI BXOAAT:
1. PopMynMpPOBKM OCHOBHbIX TEOPEM (CBONCTB, MPMU3HAKOB
M3y4yaemblx MOHATUIN, HeobXoAMMbIE N AOCTATOYHbIE
YyC/I0BMA) pa3feoB MaTeEMaTUKM.
2. MeTogabl 1 cnocobbl peleHns OCHOBHbIX TUMOB 33434 Ha
BblYMC/IEHME N AOKA3aTENbCTBO.
MNK-3.2 PewaeT Ha ocHoBe
COBPEMEHHbIX CoctaBuTtb pabouyto nporpammy no gucumnamue «MNPM3
obpasoBaTesibHbIX NOBbIWEHHOM C/IOXKHOCTUY, BK/IOYALOLLYIO Caeaytollme
TEXHOM0rMi 3aaun no MYHKTbl: KOMMIEKC OCHOBHbIX XapaKTepPUCTMK 06pa3oBaHUs
NAaHUPOBAHMUIO, (o6bem, cogep:kaHue, NaHUpPYEMblE pe3ybTaThbl),
pa3paboTKe n peannsaummn | opraHM3aLMOHHO-NEAArorMyecknx ycnosmun n dopm
nporpamm y4yebHbIx aTTecTauMn, a TaKMKe OLEHOYHbIX U MEeTOANYECKMX
MaTeMaTUYECKNX MaTepuanos.
ANCUMNINH
MK-3.3 Ocyuiectennet KoHTponb | CocTaBnsieT M NPUMEHAET B CBOel paboTe cneaytowme

pe3ynbTaToB 0byyeHUn
yyawmxca no
MaTeMaTUYECKUM
AncumnanHam

TeopeTnyecKkue BONpocCh! 415 3a4eTOB Mo pa3genam
ANCUNNAUHDI:

Mo Teme Anrebpa:

1. PaumoHanbHble ypaBHEHUA - cnocobbl UX peLueHnn

2. PauuMoHanbHble HepaBeHCTBa - noHATHe
PaBHOCUNbHOCTU, METOAbI PELLEHMUA.
3. WppauuoHanbHble YpaBHEHMA W HepaBeHCTBa —

MeTodbl peleHunA.




Kog
UHAOWUKATO
pa

MHOMKaATOp AOCTUNKEHUA
KOMMeTeHLUumn

OueHouHble cpeacTBa

4. Mogynb. OcHOBHble CNOCODObI pelleHna YpaBHEHUN U
HepaBeHCTB C MOAy/eMm.

5. VYpaBHeHMA M HepaBeHCTBa C NapameTpom — MeToabl
pelweHua.

6. [lokasaTesibHble YPaBHEHUA N HEPABEHCTBA.

7. JNorapudmmyeckue ypaBHEHUA U HEPABEHCTBA

8. Cuctembl CMeLlaHHbIX YPaBHEHWUN U HEPABEHCTB.

Mo Teme MNnaHnmeTtpua:

1. MeTpuyeckne COOTHOLLEHUA B TPEYroNbHUKE.

2. MeTtpuyeckne COOTHOLLEHUA B OKPYIKHOCTU.

3. BnucaHHbIe N ONUCAHHbIE MHOIOYrO/1IbHUKU — OCHOBHbIE
NONIOXEHUA.

4. Mnowaam NNoCcKux duryp.

5.  3apaum Ha coyeTaHWe PasNUYHbIX NAAHUMETPUYECKUX
duryp.

6. B3anMmHoe pacnonoxeHue nNpamMbIX 7

NAOCKOCTeN B N POCTpaHCTBE.

Mo Teme CtepeomeTpua:

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.

MeTpuyeckme 3ag3a4m Ha MHOTOTPAHHUKMN,
MO3MLMOHHbIE CTEPEOMETPUYECKME 3a4aUMN.
BbluMcieHMe pacCTOSHUI U YTI0B B CTEPEOMETPUM.
KombuHauumn ctepeomeTpuyeckux opuryp.

MocTpoeHMe NIOCKUX CEYEHUN.

PaccTosiHMA B CTEPEOMETPUM.

Yrbl B CTEPEOMETPUMN.

Mnowaau B cTepeomeTpum

BbluncieHne 06bEMOB B CTEPEOMETPUYECKMX DUTYpaX.
Kpyrnbie Tena. CouyeTaHMA  MHOFOTPaHHWKOB U
KpYrAbIX Ten.

11. 3a4a4M Ha MAaKCMMYM U MUHUMYM B CTEPEOMETPUMN.
BeKTOpHbIN MeToA, pelleHna CTepeoMeTpPUYeCcKMX 3a4au

(yrnbi, paccToaHmA)




6) Nopaaok npoBegeHUA NPOMEXKYTOUHOM aTTecTauumn, NoKasaTenm u KpuTepum oLeHnBaHuA:

npOMG)-KyTO‘-IHaFI aTrectauua no agmcumnnanHe «npaKTVIKyM no peweHunto 3aa4a4 NMOBbILLEHHON CNOXKHOCTH
LUKO/IbHOTO Kypca MaTeMaTUKN» BK/IOYAET TeopeTUYECKMe BOMPOChI, MO3BOAIOWME OLEHUTb YPOBEHb
YCBOEHMA 00y4aloWMMNCA 3HAHUI, U MPAKTUYECKUE 3aaHKSA, BbISBASIOLWME CTEMNEHD
chOpPMUPOBAHHOCTU YMEHUI U BadeHUI, npoBoauTca B dopme 3a4eTa (9 n 10 cemecTpbl).

NokasaTenu u KpUTepun oueHMBaHUA 3ayeTa (9 cemectp):

- ANA cAQum 3a4eTa obyyatowmiica noKasbiBaeT chopMUpPOBaHHOCTb KomneTeHum MK-1 n MK-3; T.e.
CTYA,EHT LLO/I3KEeH NOKa3aTb 3HaHWA HA YPOBHE BOCNPOM3BEAEHMA U 0OBbACHEHUS NHGOPMALLUK,
WHTENIEKTYa/IbHble HaBblKW pPeLLeHns 3a4aY;

- 3a4eT He CAaH, eCn pe3ynbtaTt 06y‘-IEHVIF| He OOCTUTHYT, o6yqarou.|,v||7|cs| HE MOXET NOKa3aTb 3HAHWNA Ha
YpPOBHE BOCNponsseaeHNA n 06BbACHEHUS MHd)OpMaLI,MM, HE MOXET NOKa3aTb UHTENNIEKTYA/IbHbIE
HaBblKK pelweHnA NPOCTbIX 3a4a4.

MoKasaTenu U KpUTepumn oL, eHMBAHUA 3a4eTa C oueHKoM (10 cemecTp):

— Ha OUEHKY «oTAnUYHOY» (5 6annoB) — 0bydaoWMIACA 4EMOHCTPUPYET BbICOKUIA YPOBEHb
cpOpPMMPOBAHHOCTM KOMMNETEHUMIN, BCECTOPOHHEE, CUCTEMATMUYECKOE U INy6OKOoe 3HaHMe yyebHoro
MmaTepuana, cBoboaHO BbINOHAET MPAKTUYECKME 334aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaLMAX NMOBbLILLEHHOM C/IOKHOCTM.

— Ha OLEeHKY «xopowo» (4 6anna) — obyyatoWmMnca 4EMOHCTPUPYET CPeAHUI YPOBEHb
cPOPMMPOBAHHOCTM KOMMETEHLUMI: OCHOBHbIE 3HAHWA, YMEHWUA OCBOEHbI, HO A0MYCKAOTCHA
He3HauuTebHble OWNOKKU, HETOYHOCTH, 3aTPYAHEHUSA NPU aHANUTUYECKMX ONepaumax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMM.

— Ha OLLEHKY «yAOBAETBOPUTENbHOY (3 6anna) — obyyatowminca 4eMOHCTPUPYET NOPOroBbI YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHUMI: B XOA4E KOHTPO/IbHbIX MEPONPUATUI A0NYCKAOTCA OLIMBKM,
NPOSABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHMI, YMEHMI, HAaBbIKOB, 06YYalOLWMIACA UCMbITbIBAET
3HauYMTeNbHbIE 3aTPYAHEHMA NPU ONEPUPOBAHUN 3HAHUAMMU U YMEHUAMM NPU X NEPEHOCE HA HOBbIE
cUTyaumu.

— Ha OLEHKY «HeyAOBAETBOPUTENIbHOY» (2 6anna) — obyyatowmMnca 4eMOHCTPUPYET 3HAHNUA He bonee
20% TeopeTUYECKOro maTepmana, AONYCKAeT CyLLLECTBEHHbIE OLMOKM, HE MOXKET NOKa3aTb
WHTENNEKTYaNIbHble HAaBbIKM peLleHns NpocTbIX 3a4a4.

— Ha OLEHKY KHeyA0BNeTBOPUTENbHOY (1 6ann) — 06ydaloWMiica HE MOMKET NOKa3aTb 3HAHUA Ha YPOBHE
BOCMpPOMN3BeAeHUA N 06bACHEHNUA MHPOPMALMU, HE MOXKET NOKa3aTb MHTE//IEKTYaIbHbIE HAaBbIKM
peLlleHna NPOCTbIX 3a4au.



