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PABOYAS MTPOTPAMMA JIHCHHILTHHBI (MO/LIV.I)

HPAKTHKYM HO PEIHIEHHIO 3AJAY HOBBIIITEHHOH CJIOKHOCTH

HIKOJIBHOI'O KYPCA MATEMATHKH

Hanpasaerue noaroToski (CHEUHANLHOCTH)

44.03.05 leparornueckoe opazopanie (C ABYMA MPOHHAAMH NIOAFOTOBKH)

HanpasnesHocTs {npod i/ Cresanisaiig) mporpamMmb
Marematika i hianka

VpoBeHs BoiCLero 00pasosaHms - DakanaspHaT

Dopma 00yHeHns
OMHAR

Hucniryt/ gaxyasrer  MHCTHTYT eCTECTROIHAIHA H CTAHAAPTHIALMN

Kafpenpa
Kypc

Cemectp

TIpHKAaHON MaTemaTingin i iHPOPMaTHRH
5

9,10

Marnuroropek
2024 ron



Pabovuas nporpasaa coctanienn Ha ocHose IOC BO - Gakataspuat 10 HATPaBICHI
noarotosku 44.03.05 Tenarornyueckoe ofpazosane (¢ ABYMS TPOGIIAMI NOATOTOBKHK) (MPHKAT
Munobpuaykn Pocenn ot 22.02.2018 1. No 125)

PaGouus nporpamma pacemotpenn 1 oaoSpesa na saceganni kadeapu [Tpukmaano
MATeMaTHR! 1 HHDOpMaTHEY

09.02.2024, nporoson Ne 6 /@/
3an. kadenpoit - 10.A, Hanexon

PaGovan nporpamma ogodpesa meromrveckolt komucenei HEnC
19.02.2024 r. npotokon Ne §

Ipeaceaarens 7 H.10. Mesun

PaGouas nporpamya cocTaniena; 6475
aouent kudeapst [TMH, kasL nea. Hayx R DA KR

Peuensenr: M
3an. kadeapoit [IMul, kanu, gns.-mar, payk JLM. Nonrymmn




JIner akryaamzanuu padodeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu kadeapsl [IpukiagHoi MareMaTuku U HHQOPMATHKH

[Iporokomor 20 1. Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4aeOHOM rojiy Ha 3acenanuu kadeapsl [IpukiagHOi MaTeMaTHKH ¥ HHDOPMATHKH

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4ueOHOM rojay Ha 3aceqanuu kadeapel [IpukinagHoi MaTeMaTKy U HHOOPMATHKA

[Iporokom or 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u ojo0peHa it peanm3armu B 2028 - 2029
yaeOHOM roay Ha 3acenanuu kadenpel [IpuknagHOit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Paboyas nmporpamma nepecMoTpeHa, 00cyxieHa 1 o00pena s peanusarmu B 2029 - 2030
y4aeOHOM roay Ha 3acenanuu kadenpel [IpuknagHO MaTeMaTHKu U HHOOPMATHKA

[Ipotokom ot 20 r. Ne
3aB. xadenpoit 1O.A. N3BekoB




1 esiu ocBOCHUS IMCIHUIIIMHBI (MOYJIs1)

Lenbto 0CBOCHHS AUCIUIUINHBI SIBIISIETCS COJICHCTBHE CTAHOBIICHUIO MTPO(HECCHOHAIBHON
KOMIETEHTHOCTH OyIylIero meaarora, CrocoOHOTO OCYHIECTBISTh CHCTEMHYIO IMOATOTOBKY
Y4YaIlUXCs K PELICHUIO 33714 ITOBBIIICHHOU CII0’KHOCTH IIKOJIBHOTO Kypca MaTeMaTUKU

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl IPorpaMmbl

Jucnunnuza IIpakTUKyM 1O pElIeHUIO 3a1ad IMOBBIIIEHHOM CIIO0KHOCTH IIKOJIBHOTO
Kypca MaTeéMaTHMKH BXOJUT B 4YacTh Y4eOHOro IulaHa (QOPMHUPYEMYIO YYaCTHHUKAMU
00pa3oBaTeNbHBIX OTHOIICHHUI 00pa30BaTEIHHOM MPOTPAMMEI.

JUia  u3yyeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHWs  (YMEHUs,  BIAJCHHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTIINH/ TPAKTUK:

Tlcuxonorusa
Tlenaroruka

Maremarudeckuii aHaianu3
3aauy Ha TOCTPOEHHUE UPKYIIEM U JTMHEUKOM
Maremarudeckas JIOruKa

I'eomerpus

DJieMeHTapHas MaTeMaTHKa

[IpakTHKyM 1O penIeHHIo 3a/1a4 ¢ TapaMeTpamMu

Metouka 00ydeHHsl MaTEMaTHKE B IIKOJIE

JluckpeTHas maTeMaTuKa

Metoiuka TMCTaHIIMOHHOTO 00Y4Y€HHUsI MaTEMaTHKE B IIIKOJIE

Anrebpa 1 TeOpus yucel

3HaHus (yMEHUs, BIAJACHUS), OJyYCHHbIE IPU W3YYCHUH NAHHOM TUCHUIUIMHBI OyayT
HEOOXO0IUMBI JJ1s1 U3yYEeHUS] AUCIUILITUH/TIPAKTHK:

BrimonHenue u 3amuTa BITYCKHOW KBATH(PUKAITMOHHON paboThI

Metoinka opranu3alii BHEYpOUHOM AeATEeIbHOCTHU 110 MaTeMaTuKe U (U3HKe

[Ipoun3BoACTBEHHAS — MPEAIUIIIIOMHAS IPAKTUKA

[ToaroroBka k ciaue U caava rocy1apCTBEHHOIO SK3aMeHa

3 KomnereHuuu odyuyarwierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynprate ocBoeHus nucuuiuinHbl (Moayins) «lIpakTHkym Mo pemieHUIo 3amad
MOBBIIIEHHONW CJIOKHOCTH HIKOJIBHOTO Kypca MaTeMaTHKW» O0y4aromiuiics IoJbKeH 00iaaarh
CJICTYIOIIMMU KOMIIETCHIIUSIMU:

Koxa unnukaropa

I/IH,Z[I/IKaTOp JOCTHIXKCHHMA KOMIICTCHII

[IK-1 Crmocoben p€ain30BbIBATH MeJaroruyecKui mponecc € HUCIOJIb30BaHNUCM COBPCMCHHBIX
O6D330B3TCJ'II>HBIX TEXHOJOTUH B OpraHu3anuiax CpCaHeTro 061].[61"0 06Da30BaHI/I$I

IIK-1.1 OneHuBaeT MNENAroru4ecKyl0 CUTYalMIO C IO3MLIUU HEOOXOAUMOCTH U
BO3MO’KHOCTH €€ KOPPEKLIUU

I1K-1.2 Pemaer  oOpa3zoBaTenbHBbIE  33Ja4yd  Ha  OCHOBE  COBPEMEHHBIX
00pa30BaTEJIbHBIX TEXHOJIOT U

I1K-1.3 OcymiecTBiseT KOHTPOJIb PE3YIBTATOB U KOPPEKTUPOBKY IE€AArOTHYECKOTO

BO3J€HCTBUA

I1K-3 Crioco6eH Ha OCHOBE AOCTHKEHHI COBPEMEHHOM HayKu pa3pabaThiBaTh U pealn30BbIBAThH
MeTOIMuecKoe oOecreueHne yaeOHbIX MaTeMaTHUYECKUX MPEAMETOB, AUCIUILIIH

[1K-3.1

AHanmu3upyeTr aKkTyaJlbHBI YpOBEHb TOATOTOBKM OOyYaromuxcs I10
MaTeMaTH4YeCKUM JTUCHUIUIMHAM, OIpeAeiseT 30Hy HX Onmxaiiiiero
Da3BUTHS




[1K-3.2

PemaeT Ha 0ocHOBE COBpEMEHHBIX 00pPa30BATENIbHBIX TEXHOJIOTMH 33a]1a4H 110
IUIAaHUPOBAHUIO, pa3pabOTKE U  peaau3aluud [porpaMM  yd4eOHBIX
MATECMATHUYCCKUX AUCIHUITIIINH

[1K-3.3

OcyiiecTBisieT  KOHTPOJb  pe3yJabTaTOB  OOYyYEHHS  y4alluxXcs IO
MAaTeMaTHUYE€CKUM JIMCLIUIIMHAM




4. CTpyKTypa, 00b€éM U coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0miast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 6 3aueTHIX eauHull 216 akaa. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas pabora — 110,2 akas. 9acos:
— aynutopHas — 110 akan. yacos;

— BHeayautopHas — 0,2 akaj. 9acos;

— camocTositenbHas pabora — 105,8 akaz. yacos;
— B (hopMe MpaKTHUECKOM MOATOTOBKU — 6 aKaj. 4yac;

@opma aTTeCTalMy - 3a4€T C OLIEHKOM, 3a4eT

AynuropHast s
o | xomTakTHas pabora E 5 dopma TEKyILEro
=
Pasnen/ tema § (B axaz. vacax) E & Brin . KOHTPOTIA Kon
g 3 © | camocTosiTenbHO# | ycrieBaeMocTH u
JIACIUTUTAHBI 5 g = . | xoMnereHIUM
@) g £ paboThI MPOMEKYTOUHON
Tex. 7a0. | MpaxT. z 9 aTTeCTALMN
3aH. | 3aH. | Q &
1. Apudmernka
o 10
i OLIEHTHI I/lu po eccnn’ 9 15 20 n(l)) FOTOBKaK, Yerublii onpoc - 1.2, [IK-1.3,
port porpeceut, n sammra I3 | TIK-3.1, TIK-
TEKCTOBBIE MPAaKTUIECKUM
3.2, 1IK-3.3
apudMeTH4ecKHe 3a1a4n 3aHATUAM
Wroro no pazaeny 15 20
2. AnreGpa
2.1 PauuoHanbHele W
HppaLOHANbHBIE .
YpaBHECHHUSI ¥ HEPAaBEHCTBA. Peu{if:eglg Ne2 IK-1.1, TIK-
Monynb. [TokazaTenbHble U pa’, Bammra UJI3 - 1.2, TIK-1.3,
9 31 33 MOAATOTOBKA K N
JIorapuMUYECKHE DAKTHYICCKIM YCTHBIW OMPOC IK-3.1, TIK-
YpaBHECHHUSI ¥ HEPAaBEHCTBA. pSaHHTI/IHM 3.2, [IK-3.3
Cucrembl  ypaBHEHHH U
HEpPaBEHCTB
Wroro no pazaeny 31 33
3. Tpuronomerpus
3.1 OcHOBHBIE
TPUTOHOMETPHYIECKUE
MK-1.1, IK-
(bopMyIbL. Bemonuenne NJ13 . i .
[Ipeobpa3zoBanue 9 24 20,9 Ne3 YCTHIi onpoc 1.2, IIK-1.3,
oMo ec T HrOHOMe " 3ammra UJ13 MK-3.1, IK-
TPHTOHOMETPHICCKHX PUTOHOMETPHS 3.2, 1IK-3.3
BBIPQKEHUIH.
TpuroHomerpudeckue
HWroro no pasaeny 24 20,9
Hroro 3a cemectp 70 73,9 3a4éT
4. 3auer
4.1 3ager 9
Hroro no pazgeny
Hroro 3a cemectp 0 0 0

5. ITnarumeTpus




[K-1.1, TIK-

5.1 TpeyronbHukwy, Beinonuenue N3 Verusiit onpoc - | 1.2, TIK-1.3,
MHOI'OYT'OJIbHUKH, 10 20 Ne4
" " 3ammra UJ13 I1K-3.1, TIK-
OKPY>KHOCTH. [InanumMerpust 3.2 [IK-3.3
Hroro 1o pasneny 20
6. Crepeomerpust
6.1 MHororpaHHUKH TIK-1.1, TTK-
) ’ N3 Ne5 YcrHblit onpoc - 1.2, T1IK-1.3,
Kpyriible Tena, miockocty,| 10 20 314 | , "
Crepeomerpus 3amuta UJ13 IK-3.1, K-
YIIIBI B IPOCTPAHCTBE 32 1K-3.3
Uroro no pazneny 20 31,4
7. 3a4eT C OLICHKOH
IK-1.1, IK-
. 1.2, TIK-1.3,
7.1 3ader ¢ OICHKOMH 10 TK-3.1, TIK-
3.2, TIK-3.3
Hroro 1o pasneny 0,5
Hroro 3a cemecTp 40 31,4 320
Htoro mo gUCLUIUIMHE 110 |105,8 3a1CT C OLICHKOH,

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpamunuoHHble 00pa30BaTEIbHBIE TEXHOJOTUH OPHEHTUPYIOTCS Ha OpPraHU3alHIo
00pa3oBaTeNbHOTO  MpOIecca, MPENNoJaraloulyl0 MPAMYI0 TPAHCISALMIO 3HAHUH  OT
IIpenoaBaTelisd K CTyAEHTY (IIPEMMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIBHO-WIIIIOCTPATUBHBIX
METOJIOB 00ydeHus1). YueOHasi JesITeIbHOCTh CTYACHTAa HOCUT B TAKHX YCIOBHSIX, KaK IPaBHUIIO,
PEIPOAYKTUBHBIN XapaKTep.

®opMbl  Y4EOHBIX 3aHATUW C HCMHOJIb30BAHUEM TPAJUIHUOHHBIX  TEXHOJOTHM,
UCHOJIb3YeMbIE JJI JAHHOW AMCLUMIUIMHBI - MPAKTUYECKOE 3aHATUE, MOCBALIEHHOE OCBOEHUIO
KOHKPETHBIX YMEHUN 1 HABBIKOB I10 IIPEJI0KEHHOMY JITOPUTMY.

2. lHTepakTHBHBIC TEXHOJIOTHUU — OpraHU3aIus 00pa30BaTeLHOTO MPOIecca, KOTopas
MIPEI0JIaraeT akTUBHOE U HEJIMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, IOCTUKEHUE Ha 3TOU
OCHOBE JIMYHOCTHO 3HA4YMMOIo JUIsi HUX oOpa3oBarenpHOro pesynbrara. Hapsgy co
CHEIMATM3UPOBAHHBIMU  TEXHOJOTMSIMM ~ Takoro  poJa  NPUHUUI  HMHTEPAKTUBHOCTHU
MpOCHeXHUBaeTcs B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJIOTHIA.
WHTEepakTUBHOCTD MOAPa3yMEBAET CyOBEKT-CyObEKTHBIE OTHOILIEHHUS B X01€ 00pa30BaTEIbHOIO
rporecca , Kak cleJcTBue, (GopMUPOBaHUE CaMOpa3BUBAIOLIEICS HHPOPMALIMIOHHO-PECYPCHON
Cpenbl.

3. NndopmManmoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTEeIbHBIC TEXHOJIOTHH — OpTaHU3aIUs
00pa30BaTeNIbHOTO MpoIiecca, OCHOBAHHASI Ha TPUMEHEHNUH CIIEUAIN3UPOBAHHBIX IPOTPaMMHBIX
Cpell ¥ TEXHUUYECKUX CPEICTB pabOThI ¢ HH(OpMaILUEH.

@opMbl yueOHBIX 3aHATUN C UCHOJB30BAHHWEM HH(OPMAINOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH - MpaKTUYeCKoe 3aHATHE B (JOpME MpEe3eHTAlUu — IMPEeACTaBICHUE PE3yJbTaTOB

v v v
TITNNAATTILONTT TATIIT TICATIATTADATATIL ATNATT TTATATTIL ITNATIA NATITATTTIAd ATTAFIIINTT DA TTATITY

6 YueOHOo-MeTOouYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYaKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/ POBeAeHUs IPOMEKYTOUYHOH aTTeCTAlMH
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHo-MeTOoqUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHHe AU CIUTIIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. Damunrep, B. A. 3agaun ¢ mapamerpamu B 2 4. Yacts 1 : yueGHOE mocoOue a1 By30B /
B. A. Janunarep. — 2-e u3., uctp. u aomn. — Mocksa : MU3natenbctBo IOpaiit, 2021. — 466 c. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-15073-5. — Tekct : snexrponnbii URL:
https://urait.ru/book/zadachi-s-parametrami-v-2-ch-chast-1-520403(nara oOpaleHus:
16.04.2024). — Pexxum A0CTYIIA: TIO TTOITUCKE.

2. Manunrep, B. A. 3agaun ¢ mapamerpamu B 2 4. Yacts 2 © yueObHOE mocoOue yist By30B /
B. A. Janunarep. — 2-¢ u3., uctp. u aor. — Mocksa : MU3natensctBo FOpaiit, 2021. — 501 ¢. —
(Beicriee  oOpazoBanme). — ISBN  978-5-534-15071-1. — TekcTt : DIIEKTPOHHBIN
URL.:https://urait.ru/book/zadachi-s-parametrami-v-2-ch-chast-2-520404(xara oOpaleHus:
16.04.2024). — PexxuiM 10CTYIIA: 10 MOITUCKE.

3. JIrobeukwuii, B. A. DnemMeHnTapHas MareMaTUKa ¢ TOUKU 3peHUs Bbiciield. OCHOBHBIE
HoHsTHUS | yueOHOe mocodue s By30B / B. A. JTroGenkuii. — 3-e u3a. — Mocksa : 3natenbcTBo
HOpaiit, 2021. — 538 c. — (Bricmiee obpa3zoBanue). — ISBN 978-5-534-10421-9. — Teker :
anektponnsiii URL: https://urait.ru/book/elementarnaya-matematika-s-tochki-zreniya-vysshey-
osnovnye-ponyatiya-517029 (zara obparmenwus: 16.04.2024). — Pexxum A0CTyIma: 1O MOAMUCKE

0) lonostHUTEILHASI IUTEPaTypa:
1. Apudmeruka, anredpa, reomerpus: Llnapranka. - Mocksa : /] PUOP, 20009. - 71 c.
(IImapranka [orpsiBHasA]). ISBN 978-5-369-00389-3. - Tekcr : anekrponnsiid. - URL:



https://znanium.com/catalog/product/159413 (nara obpamienus: 16.04.2024). — Pexxum nocryma:
II0 IO AITUCKE.

2. Kucenes, A. I1. Anreopa. Yacts 1: Yueonuk / Kucenes A.I1. - Mocksa :@U3MATIINT,
2011. - 152 «c.: ISBN 978-5-9221-0676-4. - Tekcr : osnexrponssii. - URL:
https://znanium.com/catalog/product/851799 (nara obpamienus: 16.04.2024). — Pexxum pocryma:
II0 IO AITUCKE.

3. Kucenes, A. I1. Anre6pa. Y. Il / Kucenés A.I1. - Mocksa :®@U3MATJINT, 2014. - 248
C.: ISBN 978-5-9221-1548-3. - Teker : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/945101 (nara obpamnienus: 16.04.2024). — Pexxum pocryma:
T10 TIOJIITHCKE.

4. lllyman, I'. . Anrebpa u reomerpust : yue6. mocooue / I'.U. llyman, O.A. Bonruna,
H.IO. l'onomuas. - Mocksa : PUOP : UTHOPA-M, 2019. — (Bsicmiee o6pa3oBanue). - 160 c. —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - TekcT : 3JIEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1002027 (nara oOpamenus: 16.04.2024). — Pexxum
JOCTYyTA: TIO TIOJIIHCKE.

B) MeroauyecKkue yKasaHus:

1. Metoauka oOydeHHss MaTeMaTHKe : y4eOHO-MeToarueckoe nocobue : B 3 vactsax /
cocraBurens [. H. BacuibeBa. — I[epwmsb : [ITTTIY, [6. r.]. — Yacts 1 — 2015. — 65 ¢. — Tekct

anektpouusld /[ Jlamb ©  anekTpoHHO-OMOmmoTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/129560 (nata obpatenus: 16.04.2024).

2. Meromuka o0y4eHHs] MaTeMaTHKe . ydeOHO-MeToau4eckoe mocodue : B 3 yactsx /
cocraBurens [. H. BacuibeBa. — I[epwmsb : [ITTTIY, [6. r.]. — Yacts 2— 2016. — 75 ¢c. — Tekct
:  onmektpoHHblt /[ Jlame :  2neKTpoHHO-OMONHMOTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/129561

(maTa obparenus: 16.04.2024).

r) [Iporpammuoe obecnieuenne u MHTEpHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenoanue I10O Ne norosopa CpOK IeHCTBUS JTULEH3UU
7Zip ¢B000HO pacupocTpansemoe [10 0eccpoyHO

Adobe Design

Premium CS5.5 |K-615-110t112.12.2011 0eccpodHO

Academic Edition
Bpayzep Mozilla

Firefox cB00OHO pacnpocTtpansemoe [10 0eccpoUHO
Bpaysep Yandex |cBo6oaHO pacnpocTpansemoe I10 0EeCCPOYHO
Calculate Linux

Desktop Xfce cB00OHO pacnpocTtpansemoe [10 OeccpouHo
MS Office 2003 |\, 135 01 17.09.2007 Gecepoaro

Professional

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca Cchlika
OnektpoHHas 0a3a mepuoauueckux miganuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/




[MouckoBas cucrema Akanemusi Google (Google URL: https://scholar.google.ru/

Scholar)

JnexTpomHbe pecypcrl dudmorekn MITY . https://host.megaprolib.net/MP0109/Web

I".'". Hocoga

EOCCHHCKM Tocynapersennas  Gudmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
aTajaoru

9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue TUCIHIJIHHBI (MOIYJIs1)

MatepuanbHO-TEXHUUYECKOE 00eCIIeYeHNE TUCIUIUINHBI BKJIIOYAET:

Y4eOHble ayAUTOPUH I IPOBEIACHUSI 3aHATUIN JIEKIIUOHHOTO TUIIA.

Jlocka, MylIbTUMEAUMHBIN TPOEKTOP, IKPaH.

VY4eOHbple aynauTOpuM JUId MPOBEAEHUS Ja0OpaTOPHBIX 3aHATUN, TPYIIOBBIX U
WHIUBUAYAJIbHBIX KOHCYIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOMN aTTEeCTaI|H.

[MepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B IHTepHET 1 ¢ 1OCTYIIOM
B 3JIEKTPOHHYIO HH()OPMaIIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

Kommnekc TecToBbIX 3ajaHui 17151 TPOBEAEHUSI pyOeKHOTO U TPOMEKYTOUHOTO KOHTPOJIS.

[Tomernenus a1t CaMOCTOATENHEHON pabOTHI 00yUaIOIIUXCS.

[MepconanpHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTepHET 1 ¢ 1OCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lomemenns ans  XpaHeHHs U NPOPUIAKTHYECKOTO OOCTy)KMBaHUS y4eOHOTO
000pyI0BaHUA.

xadsr ans xpaHeHUs y4eOHO-METOIUUECKON JOKYMEHTAIMH, yUeOHOTOo 000y J0BaHUS
1 yueOHO-HATJISIIHBIX TOCOOUH.



MNPUJIOXKEHHUE 1
YYEBHO-METOJIUYECKOE OBECIIEYUEHUE
CAMOCTOSTEJIBHOM PABOTHI OB YUAIOIIIUXCSI
Mo ancumnnmHe «MPaKTUKYM NO peLleHUto 33434 NOBbIWEHHOM CIOXKHOCTU LKOJIbHOTO

Kypca maTeMaTUKK» NpeaycMOoTpeHa ayAnTOpPHaA U BHeayaAUTOPHaA caMocTosTe ibHan paboTa
obyuatowmxcs.

AyauTopHasa camocTosTelbHaA paboTa CTyAeHTOB nNpeanosiaraeT peweHune 3a4ay Ha
NPaKTUYECKMX 3aHATUAX, BHEAYAUTOPHAaA — peleHne 40MalHUX MHANBUAYaNbHbIX 3aA4aHU

(na3).

IIpumepsl 3ana4, npeasiaraemMsle VI NPAKTHYECKHUX Pa0oT U JOMaIIHero 3aJaHus
N3 Ne 1 «<Apudpmerukar
Teopusi AeTUMOCTH LEJIBIX YHCE

1. Jlokaxkure, 9TO JUIsl BCEX HATYPAIBHBIX 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 To6om HatypansHom n - 2" +1:3,

3af4aumn Ha NPOLEHTbI, YacTu, 40U

dopmyna NPocToro NPOLLEHTHOro pocTa (bopmyna NPOCTbIX NPOLEHTOB):

o

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

npoueHTammn); S — UcxogHan CyMma; p% — NPOLEHTHAA CTaBKa OT CYMMbl, BblpaXKeHHas B
[LONAX 33 NEPUOA,; N — YNC/IO0 NePUOLOB HAYNCIEHUA.

Mpumep 1. Kak nameHuTca X, ecnm ero nocnenosatebHO CHavyana ysenmuntb Ha 10%, a notom
ymeHbwnTb Ha 10%?PeweHne.HenpaBuabHbI OTBET — He M3meHuTca.YBennumtb X Ha 10%
o3Hayvaet: X + 0,1X = 1,1X. YmeHbluaem Ha 10% ye He X, a 1,1X: 1,1X - 0,1(1,1X) =1,1X - 0,11X
= 0,99X. 3HAumT, YMCNO YMEHbLINNOCH Ha 1% NO cpaBHEHMUIO C NepBOHAYa/IbHbIM.



MNpumep 2. Kak mameHutca X, ecanm ero nocnefoBaTeslbHO YBENWYUTb Ha pP% ABa pasa
noapaa?Pewenune.1-i pas yseanumnum X Ha p%, noayumnm X + Xp/100 = X(1 + p/100).2-i pa3
yseanunnm X(1 + p/100) Ha p%, nonyumm:X(1 + p/100) + p/100(X(1 + p/100)) = X(1 + p/100)>.

Mpumep 3. Kak wu3ameHuTca X, ecam ero nocnefoBatenbHO YBEINYUTb Ha p% n pas
noapaa?Pewenune.MNpoaonkas paccyxageHue s npumepe N7, nonyunm dopmyny:X(1 + p/100)n

]
P
5 =3514+—
. on 100
dopmyna cnoXKHOro NPOLLEHTHOro pocta (popmyna CNAOXKHbIX MPOLEHTOB): ,
roe S, — HapalleHHas cymma (MCxoAHas CyMMa BMECTE C HauMC/IeHHbIMU NpoueHTamu); S —
NCXoaHaa cymma; p% — NPOLEHTHAA CTaBKa OT CyMMbI, Bbipa*KeHHaa B A0AAX 32 nepuoa; nh —

YNCNO NepnonoB HAYUCNEHUA.

Mpumep 4. Kak nameHnTca X, ecnm ero nocnefoBaTe/ibHO yMeHblaTb Ha p% n pa3 nogpAaa?
PelieHne. AHaNOrMYHO CTPOS PaCcCy*KAeHMUA, KaKk B npumepax Ne7 u 8, nonyunum popmyny: X(1 -
p/100)".

Mpumep 5. Nanbto Aewesne wybbl Ha 20%. Ha CKOMbKO NpoOLEHTOB Wyba A0posKe Manbto?
Pewenune.Myctb M — ctoMmocTb NanbTto, LI — ctommocTs wybsbl. M= 0,8LU, Torpa W =1 :0,8; LW
=1,25M.T. e. wyba aoporke NanbTo Ha 25%.

Mpumep 6. MAaTb pybaweKk aewesne KypTkM Ha 25%. Ha CKONbKO NpoLeHTOB cemb pyballek
OOPOXKE KYPTKKU?

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

Mpumep 7. Tpu uncna otTHocATCA Kak 5:6:10. Ecnmn nepsoe Yncno ymeHbwnTsb Ha 10%, a BTopoe —
Ha 20%, TO Ha CKONbKO % HAgo YyBe/UYUTb TpeTbe uYKCno, 4YTobbl cymma He
nameHmnnacb?Pewenne.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 umMcna 60onblLe NONOBUHBI NEPBOTrO
Ha 36,5. HaliTn 6onblwee u3 uucen.Pewenue.lyctb nepsoe umcno 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 umcno 0,6 -46,5 = 28,5;3) TpeTbe 4ncno
(93/95) -46,5 = 41,5 — HanbonbLuee 13 Yucen.

Mpumep 9. LieHa XO0N0AMNbHUKA B MarasuHe eXerogHo YMEHbLIAeTCs Ha OAHO M TO }Ke YMC/IO
NPOLLEHTOB OT Npeablaywen LeHbl. Ha CKONIbKO MPOLEHTOB KaKAabli rof, yMeHbllanacb LeHa
XONOAMUNbHWUKA, €CN BbICTaBNEHHbIN Ha npogaky 3a 8000 pybneli, oH yepes ABa roga 6bin
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 ypaBHEeHUe He
YAO0BNETBOPAET CMbIC/Y 33434M1, @ U3 NepPBOro Haxogum p = 10%.

Mpumep 10. Yemy paBHa NnepBOHa4YabHaA CyMMa BKiada (B pybasx), ecnm nocne AByx neT oHa
Bblpocna Ha 304,5 pybns npu 3% rogosbix? Pewenune. MNyctb X — nepBoHayanbHad cymma
BKnaga. CornacHo ¢popmyne CNOXKHOro NpoLeHTa noayynum 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, Haxogumslueinca Ha cyeTty. Ha
CKOMbKO pybnelt yBennunTCa nepBoHaYanbHbil BKNag B 1000 pybnei yepes 2 roga? PeweHue.
CornacHo popmysie CAOXHOro npoueHTa noayuum:1000(1 + 0,03)2 = 1000-1,0609 = 1060,9 (py6.)
T.e. BKnag ysennumntca Ha 1060,9 — 1000 = 60,9 (py6.)

Mpumep 12. LleHy Ha aBTOoMObMAb NOAHMManNM ABa pa3a: CHavyana Ha 25%, a 3atem Ha 20%. Bo
CKOJ/IbKO pa3 HOBaA LieHa Ha aBTomobunb 6onblle NnepBoOHaYabHOM LeHbI? Pewerue. MNyctb X —
nepBoHaYabHaA LeHa aBTomobuna. Toraa ueHa nocae Nepsoro NosbiweHMA cocTaBuT 1,25%A =
1,25A, a nocne BToporo nosbiweHns:120%(1,25A) = 1,2 - 1,25A = 1,5A. 3HauuT, HOBasA LLEeHa Ha
aBTOMObWNb 6oblLE NepBOHaYaNbHOM LEeHbI B 1,5 pasa.

Mpumep 13. Koraa pabounit caenan 2484 petanun, TO OKA3anoCb, YTO OH BbINOAHUA 46%
MecAYHOM HopMbl. CKONbKO AeTanein cocTaBnaeT mecsayHana Hopma pabouero?1) 5400; 2) 4600;
3) 2116; 4) 1600.

PeweHune.



1-11 cnocob: MycTb MecAYHan HOpMma cocTaBAseT X AeTanel. Toraa:2484 pnetanen - 46% x
petanent - 100%x = 2484-100/46 = 5400.2- cnocob: 3agadva CBOAUTCA K HAXOMKAEHMUIO
ymcna no ero npoueHty:2484 : 0,46 = 5400, 4TO COOTBETCTBYET NEPBOMY BaAPMAHTY
OTBETOB.

Mpumep 14. B gByx rpynnax 50 yyawmxca. Koraa 4ncao yyawmxca nepsomn rpynmnbl yMeHbLIUAN
Ha 20 %, a BTOpOW rpynnbl yBeanumaun Ha 40 %, To B NepBOV rpynmne cTasio Ha 4 y4eHMKa MEeHbLLE,
4yem BO BTOPOM. CKONbKO yyaLLmxca ObIn0 B KaXKA0M rpynne nepBoHavyanbHO?

PeweHue. MycTb X Uy — YMCNO YH4EHUKOB B NEPBOMN M BTOPOI rpynnax COOTBETCTBEHHO, TOrAa B
obeunx rpynnax: x + y = 50. Korga uncno y4yawmxca nepsom rpynnbl ymeHblwimnan Ha 20 %, To ux
yncno crano x — 0,2x = 0,8x. Korga uncno y4awmxca BTOpon rpynnbl yBennumam Ha 40 %, 1o ux
ctanoy + 0,4y = 1,4y. A pa3HMLA B YNCAEHHOM KOsIndecTBe y4eHUKOoB 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 cHmsmnacb Ha 40%, a 3aTem ero HOBaA LLeHa NOBbICUACb Ha
40%. CpaBHMTE NOCNEAHION LLEeHY TOBapa C ero NnepBoHavYanbHOM LLeHON.1) ueHa cTana HuKe; 2)
LeHa cTana Bblwwe; 3) He M3MeHunach; 4) AN oTBETa HE XBATaeT AAHHDbIX.

PeweHne. MycTb TOBap cToUAN X pyb., Toraa nocne cHuKeHunsa Ha 40% oH ctan ctoutb X — 0,4x =
0,6x (py6). A 3Ty LieHy noBbicuau Ha 40%, T.e. ToBap cTan ctoutb: 0,6x + 0,4:0,6x = 0,6x +0,24x
=0,84x. Takum obpa3om, ToBap CToMA X py6, a cTan ctontb 0,84x, T.€. HAa 16% meHbLue.

Mpumep 16. [1By3HauHoe uncnio B 4 pasa b6onblue cymmbl cBOUX LMdP, a KBAgpaT 3TOM CYMMbI B
2,25 pasa bonblue camoro yncna. Hantm ato umncno.

PeweHue. Myctb 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 Ymcaa pasHo 162. Haintn ato uncno.Pewenue.lMyctb 10A +
{ AP+ 87 =243= 7, {[ﬂ. +8)(A7 - 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 nuan A/B = 1/2.01BeT:



Mpumep 18. HeKkoTopasa cymma, 6onblue 1000 pybaeit bbiia nomelleHa B 6aHK 1 nocne
NnepBOro roga XpaHeHusa NPoLUEeHTbI, HAUNCAEHHble Ha BKAaa, coctasman 400 pybneir. Bnagenel,
BKNaga Aobasun Ha cyet ewe 600 py6seit. Mocne BTOPOro roga XpaHeHMa U HaYnuC/eHns
NPOLLEHTOB CyMMa Ha BKnage ctasa pasHoi 5500 pyb6aam. Kakosa 6bi1a nepBoHayabHas
CyMMa BK/NaJa, ec/1M NPOLEHTHaA cTaBKa baHKa AnA NepBOro U BTOPOro rogoB XpaHeHua bbina
oAunHakoBa’?

PeweHue. Myctb X py6. — nepBoHayanbHaa cymma. Mocne 1-ro roga xpaHeHMA cymma ctana (X
+ 400) py6. CornacHo ¢opmyne 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 aobasneHune Ha BKknag 600 py6., npumeTt sua: (X + 1000)(1 + p/100) = 5500.
Packpoem ckobku:X + Xp/100 + 1000 + 10p = 5500, 3ameTtum, uto Xp/100 = 400, Toraa
ypaBHeHue npumeT sua: X + 10p = 4100. Moacrasmm B Hero p = 40000/X, nonyyeHHoe B
NnepBOM ypaBHEHUU, U Nepenaem K KBagpaTHOMy ypaBHeHuto: X2 - 4100X + 400000 = 0. Pewas,
KOTopoe noay4ymm asa KopHsaXi = 100 n X, = 4000.Mo ycnosuto 3agaum cymma bbina 6onblie
1000, T.e. noxoguT TONbKO BTOPOE pPeLLEHME.

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

Tennoxopg paccumTaH Ha 1000 naccaxknpos 1 30 uneHoB KOMaHAbl. Kaxkgaa cnacatenbHas
LUNIOMKa MOXKeT BMecTUTb 50 yenosek. Kakoe HavmeHbLULee YUC0 LWONOK AONKHO ObITb Ha
Tennoxoge, YTobbl B C/ly4ae HEOOXOAMMOCTM B HUX MOXKHO Obl/I0 Pa3MeCcTUTb BCEX NMACCaXKMPOB
M BCEX YNEHOB KOMaHAbI?

2.3apaHue 1 (Ne 24705)

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

3.3apaaHue 1 (Ne 25479)

LWapurkosas py4ka ctomt 30 pybnei. Kakoe Hanbonbluee KONNYECTBO TaKUX PyYEK MOXKHO
6yaeT KynuTb Ha 300 pybnei nocne NosbiWeHMA LeHbl Ha 25%7?

4. 3apanue 1 (Ne 25429)

TeTpagb ctout40 pybnein. Kakoe Hambosbluee 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 onToBoM UeHe 100 pybneit 3a WTYKYy U NpoAaeT C
HaueHkom 30%. Kakoe Hanbonbluee KONNYECTBO TaKMX FOPLLIKOB MOYKHO 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
HaMMeHbLLEro KoainyecTsa nadyek bymaru xsaTut Ha 6 Hegenb?

7. 3apgaHue 1 (Ne 24855)

CtommocTb npoesgHoro buneta Ha mecay coctaBaset 207 pybnei, a ctommoctb  bunerta Ha
ofHy noe3aky — 20 pybneii. AHA Kynuna npoe3aHon n caenana 3a mecau 30 noe3gok. Ha
CKOJ/IbKO py6sieit bonblie oHa 6bl NOTpaTUAA, ecnr bbl NOKyNana buneTbl Ha Kaxkayo Noes3aky?

8. 3apgaHue 1 (Ne 24505)

BonbHOMY NPONMCaHO NEKAPCTBO, KOTOPOE HYXHO NPMHMMaTbL No 0,5 r 4 pasa B AeHb B TeyeHue 3
AHelt. BoaHow ynakoske 10 TabneTok nekapctea no 0.5 r Kakoro HaMmeHbLIEero KomMyecTsa
YyMNaKOBOK XBaTUT Ha BECb KypC IeYeHuns?

9. 3agaHue 1 (Ne 24905)

[na npurotoBNAeHMA MapuHaZa A1a orypuos Ha 1 antp Bogbl Tpebyetca 10 r IMMOHHOM
KMCNOTbl. JIMMOHHAsA KMCN0Ta NpoAaeTca B NakeTnkax no 15 r. Kakoe HaumeHbLee Yncno nayek
HYYKHO KyMUTb X035Ke ANA NPUTroTOBAEHMA 8 INTPOB MapuHaza?

10. 3agaHue 1 (Ne 25005)

LWokonaaka ctout 40 pybnei. B BockpeceHbe B cynepmapKeTe AeNCTBYET cneunanbHoe
npeasoXeHue: 3ana1aTuMB 3a ABe LWOKONAAAKM, NOKynaTeb nonyyaeT Tpy (o4HY — B NOAAPOK).
Kakoe Hanbonbllee KOMYECTBO LWOKONAA0K MOXKHO NOAYy4YUTb, NOTpaTMB He 6onee 320 pybneit
B BOCKpeceHbe?

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

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)7")

2. 3apaHue 15 Ne 507670
PewwnTe HepaBeHCTBO

22 + 6x|

_ ! - 12
(a1 (1) < A

OTserT: (—o0s =3 — 3\6] U{-3}U [_3 + 3\5: 4)U (4; +o0).

3. 3apaHue 15 Ne 508356

25x2 —3|3— 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>U<8_ 12>
OTBeT: 5°5 “\5" 5 .

5. 3apaHue 15 Ne 508380

3 14

o
-

x+ 3| —3x

IA

PelwmnTe HepaBeHCTBO:

OTBerT: [_3; 7

UppaumnoHanbHble ypaBHeHuA (c calita PUMO)

1. 3amanme 13 Ne 507572,
PewuTte ypaBHeHMe

[ /
Vx+ava—d+4\/x—4v/x—d=4.

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

a) PewwTe ypaBHeHUe

Vi —4x2 —10x+29 =3 —x

—v/3;4/30]

6) YKaxKunTe Bce KOPHM 3TOro ypaBHEHUA, NpMHaAexKallme npomemymyl
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, NPUHAAEXKALME 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 noKasatenbHble ypaBHEHUA

1. 3apaHue 13 Ne 502053

I +1log, (9x* +5) = log 5 V/ 8x* + 14
a) PewuTe ypaBHeHue +logy( +9) &v2 V +
8
—1: a
6) HaiiguTe BCe KOPHU 3TOrO ypaBHEHMWA, NPUHAANENKALLME OTPe3KY

2. 3apaHue 13 Ne 502094

9v-1 8.3 1 15—

a) PewnTe ypaBHeHue

7
(] i )

6) HaiiauTe BCce KOPHM 3TOrO ypaBHEHMUA, NPUHAANENKALLME NMPOMENKYTKY 3

orser: a) 1. 108356y l0g3 5.

3. 3apaHune 13 Ne 503127

472l g2 _ o)

a) PewuTe ypaBHeHME

6) Haliante BCe KOPHU 3TOrO YpaBHEHMUA, NPUHAAEXKALLNE OTPESKY [_ I; 2.

=1 :V’E;6)x_ 1—2.

OtBert a) .

4. 3apanHune 13 Ne 502999

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

a) PewnTe ypaBHeHMe
6) HainauTte BCce KOPHW 3TOro ypaBHEHUS, NPUHagNexalwme otpesky [-1; 2].
5. 3apaHue 13 Ne 513605

M"Y 5. Qf _vH2 45
a)PemwTeypaBHeHme"7 5:9°-3""+45=0.

6) YKaxuTe KOpHM 3TOr0 YpaBHEHMA, NPUHAANEXKaLLMe OTPE3KY logz 4; log; 10].

6. 3apaHue 13 N2 514081

3.9V°7 _7.6°4+3.4% =,
a) PewnTe ypaBHeHue

6) YKaXKuTe KOPHU 3TOro YPaBHEHMUA, NPUHAANEXKALLETO 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 YpaBHEHMUA, NPUHAA/EXKALLNE OTPESKY [?-; 2,5/

2“/E'*6) 2.

OtseT:a) 2 1

8. 3apaHue 13 Ne 515705

5.4% 2 +dx 20 - O\'2+4.t—l 7. ‘)g-l'l+4.\' —0
a) Pewwute ypaBHeHme P .

6) HaiiauTte BCce KOPHU 3TOrO ypaBHEHMUA, NPUHAANENKALIME OTPE3KY [_3? 1],
OtBerT: a) -4; 0; 6) 0.

9. 3apaHue 15 Ne 515726

. 28x2 +2x— 10
o) L0, L
x* +6x° + < 2.
x—5

PelnTe HepaBeHCTBO
10. 3apaHue 15 Ne 515745

2

= ——
PelunTe HepaBeHcTBO X 12x 435 x=—17x+70

11. 3apaHue 15 Ne 516402

4x* —4x3 + 22 N 200 — T2 +5x+ 1
—2x2 4+ 5x—2 x—2 -

PewwuTte HEepPaBeHCTBO

12. 3apaHue 15 Ne 523377

43—3 _9x-3 (_16—.\'2)—161 = 0.

PewwuTte HEepPaBeHCTBO

nAa3 Ne 3 «TpuroHomeTpua»

Mpeo6pasoBaHne TPMrOHOMETPUYECKUX BblpaXKeHUi

1. BblumcauTe: ‘l‘l‘/_h} —4807)

na

' ﬁn

sina = -2 o € (2 ETT)'

2. Haingute 3 cos ¥, ecnu


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 £9CY 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. Haaute 2 cos 2y, ecnn S GF = —0,7

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

= ().

a) PewwuTe ypaBHeHune digx—3

6) HalguTe Bce KOPHM 3TOrO ypaBHEHUSA, MPUHAAeXKalme 0Tpe3Ky{

4 4
{Ir—zerC()s—+27rk: kEZ}: — 31 — arccos —.
Otser: a) 5 6) 5

2. 3apaHue 13 Ne 507430

M | .
2sin“x—5sinx—3
_— = ().

\,,/’.\‘ + £

PewunTe ypaBHeHMe:

T
{(—l)""—+7rn:n€N}.
OTBerT: ' 6

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}.
OTBeT: 6

4. 3apaHue 13 Ne 507633

= 0.

(sinx—1)(2cosx+ 1)

tgx

= 0.

-

PewwnTe ypaBHeHUe

2n
——+27k: kEZ ;.
OtBerT: 3

5. 3apaHue 13 Ne 507689

. D
2sin” x|} 3cosx 0

PewwTe ypasHeHne: 2 SINX — V3

2r
{——+27ck: ke Z}.
OrBer: 3

6. 3apgaHue 13 Ne 508971

cos2x + v/3sinx — 1 _0

a) Pelunte ypaBHeHune gx— V3

6) YKaxKuTe KOPHU 3TOro ypaBHEHMUA, NPUHaANEKaLLME OTPE3KY 2

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

7.3apaHme 13 N2 512398

(\/isinz.\‘ f-cosx \/5) v —6sinx = 0.

a) PewwTe ypaBHeHUe

T
2w —
T 5

6) HalnauTte BCce KOPHM 3TOro ypaBHEHUA, MPUHAANEKaLLNE 0Tpe3Ky[

¥
6) 27;3m; 2 -

T T
k,——+2nk, ——+2nk: k€ Z;,;
OTBe'r:a){jr 4 kaRk, 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 ( + l) =0.

PewunTe ypasHeHue:

3
—+7mk: ke L ;.
OTBeT: 8

9. 3apaHue 13 Ne 505498

1 3
— - 2 =0.
a) Pewnte ypaBHeHne SIN" X  SINX
s
— 7¢ -
6) YKaXKuTe KOPHU 3TOro ypaBHEHUA, NPUHAANEXKALLME OTPE3KY =
b4 T St -
{;+2nk.g+2nk.T +2mk: ke } Hzo 3w Tm

Otser:a) \ < 6) O 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=0
a) PewunTe ypaBHeHMe COSX
AT
[—., 41:}
6) Haliante BCe KOPHU 3TOrO YpaBHEHMUA, NPUHAANEKALLME NPOMENKYTKY 2

OrtBerT: 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, MPUHAANEKALLME NPOMENKYTKY L 2
T Tk 3T =& /4
{ﬂ'/\'l —+T kEZ}Z T, - T 0, —.
OTBerT: 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 _ ng’isinr

— = (.

/ R
a) PewwTe ypaBHeHne V1lsinx

r
{7; 53-']
6) HaiguTe Bce ero KOpHU, NpuHaanexkawme oTpesky L =
14. 3apaHue 13 N2 516331
2sin’x — sinx _0
a) Pewunte ypasHeHune log;(cosx)
7
—ST,—=T

6) HailauTe BCe KOPHM 3TOrO YpaBHEHUSA, NPUHAANENKALINE OTPE3KY 2

N3 Ne5S «Ilnanumerpus»
Tpuzonomempus ¢ npAMOY20,16HOM MPEY20TbHUKE
. —n 7E
1. B TpeyronbHuke ABC yron C pasen 90, BC = 15, tgA=0,75, Haiigute AC.

OrtBeT: 20.

90°, tgA = 2 AC =20

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

OtBeT: 20,5
Tpeyzonvnuku. @opmyasvt naowaou mpey2oabHuUKa

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

OtBeT: 25

Dnemenmut mpeyzojlbHUKad: 6blCOMbl, Meﬂualibl, 6uccel<mpu0bl
4. B tpeyronbHuke ABC yron ACB paseH 90° , yron B paseH 58°, CD — meamaHa. Hangute

yron ACD. OTBeT gaitTe B rpagycax.

5. B octpoyronbHom TpeyronbHuke ABC yron A paseH 65°. BD u CE — BbICOTHI,
nepecekatowmecs B Touke O . Hainaute yron DOE. OTBeT gaiiTe B rpagycax.


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

O

A L E B

6. OcTpble yrbl NPAMOYTroNbHOMO TPEYrosibHMKA PaBHbI 247 667, Hanaute yron mexxay

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 — bucceKkTpucsl,
nepecekatowmeca B Touke O. Haraute yron AOF. OTseT gaiTe B rpagycax.

C

A = B

8. B TpeyronbHuke ABC nposeaeHa 6uccektpuca AD n AB=AD=CD. Hangnte meHbLlINi 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 60nbLUYIO BbICOTY

OTBeT: 18

10. Nnowaab napannenorpamma pasHa 40, ABe ero cTopoHbl paBHbl 5 1 10. HaianTe 6onbliyto
BbICOTY 3TOro Napansienorpamma.

Ilpamoyzonvnux
11. MepumeTp NPAMOYro/ibHMKA paBeH 8, a naowaab pasHa 3,5. Hainaute anaroHans sToro

NPAMOYro/ibHUKa.
OtBeT: 3.

12. CepeamHbl nocneaoBaTelbHbIX CTOPOH NPAMOYIO/bHMKA, AMaroHaNb KOTOPOro paBHa 5,
coeauHeHbl oTpeskamu. HallamTte nepumetp 06pa30BaBLLErOCs YeTbIPEXYroabHUKA.

Tpaneuus u ee ceoiicmea
13. OcHoBaHUA paBHObeApPeHHOM TpaneLumn paBHbl 14 1 26, a ee 60KOBble CTOPOHbI paBHbI 10.

HaliauTe nnoutaab Tpaneummn.

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

15. OcHoBaHMA Tpaneuun paBHbl 2 U 3. HalianTe 0TPe30K, COeANHAIOLNN cepeanHbl
AnaroHanen Tpaneuuu.

OTBeT: 0,5.

16. AuaroHann pasHobeapeHHOM Tpaneuum AnaroHanm nepneHamMKkynapHol. Boicota Tpaneumn
paBHa 9. HaliguTe ee cpegHIO0 NINHUIO.

OTBeT: 9.

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

OKpY*KHOCTU BC, He coaeprKalliana TOYKU A, MMeEeT rpagyCHyto mepy 80°. Hangnte BNMCaHHbIM
yron ACB. OTBeT gaiTe B rpagycax.



OtBeT: 40

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

C

E

o

A

OtBeT: 44.

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

MEHbLUEN Ayru, ctarmeaemom xopaon AB. OTBeT galTe B rpagycax.

OTBerT: 64.

20. KacatesnbHble CA 1 CB K oKpyxHocTM 0bpa3ytoT yron ACB, paBHbIn 122 . Hangute
BE/IMYMHY MeHbLueln ayrn AB, ctarmBaemoi Toukamm 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—k
N4

Bnucannbvie u onucannvie mpeyzoibHuKu
21. BoKOBble CTOPOHbI PaBHObEeAPEHHOIO TPEYro/ibHUKA PaBHbl 5, OCHOBaHMe PaBHO 6.

HalguTe pagnyc BNIMCaHHOM OKPYXHOCTU.

OTBerT: 1,5.

22. OKpY»KHOCTb, BMNMCaHHasA B paBHObeApPEHHbIM TPEYroNbHUK, AE/UT B TOYKE KacaHMA OAHY U3
HOKOBbIX CTOPOH Ha ABa OTPe3Ka, AJIMHbI KOTOPbIX PaBHbl 5 1 3, cuMTasa OT BEPLUMHBI,
NPOTUBO/EKALLEN OCHOBaHUIO. HalianTe nepumeTp TPeyroabHUKa.

CI'.'
7\
\

Al

OTBeT: 6.

23. MeHblada ctopoHa AB TynoyroabHoro TpeyronbHMKa ABC paBHa pagnycy ONMCcCaHHOM 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/IbHOTO TPEYro/IbHUKA PaBHbI 82 + ‘ll’v/:. Hangute
pafnycC OKPYXKHOCTWU, BNIMCAHHOM 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 yeTbipéxyronbHuka ABCD.

27. CTOopOHbI YeTblpexyronbHMKa ABCD AB,BC,CD n AD cTArMBatoT AyrM ONUCAHHOM OKPYMKHOCTH,
rpadyCcHble BEJIMYMHbI KOTOPbIX PaBHbl cOOTBETCTBEHHO 95,49,71,145 rpagycos.HaliguTe yron B
3TOro YeTblpexyrosbHMKa. OTBeT AaliTe B rpagycax.

OTBerT: 108.

28. Yron mexay CTOpOHOM NPaBuU/IbHOIO N-Yro/ibHWKa, BIMCAHHOTO B OKPYXKHOCTb, U Paanycom

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

MUA3 Ne 5 CrepeomeTtpua

—

243,

1. B npaBuabHOW uYeTblpéxyronbHoh nupamuae SABCD ctopoHa AB OCHOBaHMA paBHa a
BblcoTa SHNupamuapl paBHa 3. Toukm Mu N — cepegmnHbl pébep CD u AB, cooTBeTcTBeHHO, a NT —
BblcoTa nupamuabl NSCD c BepwmnHon N 1 ocHoBaHuem SCD.

a) JoKaxuTe, 4To TouKa T AaBAAeTcs cepeanHoin SM.

6) HaltauTe pacctosiHne mexay NT u SC.
2.

OcHoBaHMEM NpPAMON TpeyrosibHoli npusmbl ABCA1B1Ci sBNAETCA NPAMOYro/ibHbIA TpeyroibHUK ABC ¢
npambim yraom C. NpaHb ACC1A1 ABNAETCA KBagpaTom.

a) JoKaxuTe, uTo npsmble CA; 1 AB1 nepneHauKynapHsbl.
6) HaltanTte paccrosiHne mexay npambimu CA1 n AB;, ecnn AC=4,BC=17.
3. B OCHOBAHMMU YeTbIPEXYrosibHOM nupammnabl SABCD nexut npamoyronbHuK ABCD co
CTOpOHaMM AB=12n BC = jngl,ﬂ,ﬂMHbl 60KoBbIX pébep nupammnagbl SA =5, SB =13, SD = 10.
a) lokaxkuTe, 4To SA — BbICOTa NUPAMUAbI.

6) HaltanTte pacctosiHne OoT BepLKHbI A A0 naockocTn SBC.

4. B npaBubHOM TpeyronbHol nupamuae SABC ¢ BeplunHoM S, Bce pébpa KoTopol paBHbl 4, Touka N —
cepegmHa pebpa AC, TouKa O UEHTP OCHOBaHMA MUPamMUAbl, TOYKa P Aennt oTpe3oKk SO B OTHOWEHUN
3:1, cumTana oT BepLwMHbI NTMPamMnabI.

a) JoKkaxuTe, uTo npaAmas NP nepneHANKyNApHa Npsamoit BS.

0) Haiigure paccrosinue ot Touku B no nmpsimoit NP
5. B npaBunbHoW TpeyronbHoi npusme ABCA1B1C; cTOpoHa oOcCHOBaHuA ABpaBHa 6, a 6okoBoe

pebpo AAipaBHo 3. Ha pebpe ABoTmedeHa TouyKa KTaK, YTOAK= 1. Toukm Mul — cepeauHsbl
pébep A1C1 1 B1C1cO0TBETCTBEHHO. [110CKOCTb Y NapannenbHa npamont AC U coaepKuT Toukn K u L.



a) JoKaxuTe, 4To npaAmas BM nepneHANKYNAPHA NAOCKOCTU y;
6) HaliauTte pacctosiHne oT ToUuKM C A0 NAOCKOCTU Y.
6. Pebpo SA nnupamuabl SABC nepneHaMKyAapHO NAOCKOCTU ocHoBaHUA ABC.

a) [lokaxuTe, 4To BbICOTa NUPaAMUIbI, NPOBEAEHHAA U3 TOYKN A, ANUTCA NIOCKOCTbIO, NPOXoAALLEelN
yepes cepeanHbl pébep AB, AC n SA, nononam.
6) Hangute pacctosfHue oT BEPLIMHbI A 0 aTOM NAOCKOCTH,
SA =5, AB=AC =15, BC =2V5.

ecnum

7. B ocHOBaHMM NpaBuabHOM TpeyroabHon npuambl ABCA1B1C1 NeXKUT TPEYrosibHUK CO CTOPOHOM 6.
BbicoTa npu3ambl paBHa 4. Touka N — cepeanHa pebpa A1Ci.

a) MocTpoliTe ceyeHMe NPU3MbI NAOCKOCTbIO BAN.

6) Haliante nepmmeTp 3TOro CeYEHU .

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

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

yTo A:E = 6EA. Touka T — cepegmHa pebpa B1Ci. U3BecTHO, 4To
a) [lokaxuTe, yTo NnockocTb ETD; aenut pebpo BB; B oTHoWweHUN 4 : 3.

6) HaltauTte naowaab ceyeHnn napannenenunena naockoctobto ETD;.

9. OcHoBaHMEeM nNpPsAMOM uYeTblpexyronbHol npuambl ABCDA'B'C'D' ansieTca Keagpat ABCD co

S  p—
CTOPOHOM , BbICOTa nNpPM3Mbl paBHa Touka K — cepeanHa pebpa BB'. Yepes

Touku K u C' npoBeaeHa NA0CKOCTb a, NapannenbHasa npsamoi BD'.
a) [loKkaxKunTe, YTO ceveHme NPU3Mbl NMAOCKOCTbIO O ABAAETCA paBHOOeAPEHHbIM TPEYroNIbHUKOM.
6) Harante nepnmeTp TPEYroNbHMKaA, ABAAIOLWErOCA CeYEHMEM NPU3MbI NJIOCKOCTbIO A.

10. B kybe ABCDA1B1C1D1 Bce pébpa pasHbl 4. Ha ero pebpe BB; oTmeyeHa Touka K Tak, uto KB = 3.
Yepes Toukm K n C; NoCTPOEHa NJI0CKOCTb O, NapannenibHasa npamoi BD;.

a) JoKaxuTe, uTo AP : PB1=2:1, rae P — TOYKa nepecevyeHmn NJ0CKOCTU o ¢ pebpom A1B;.
6) Haraute yron HakaoHa NAOCKOCTM O K MAOCKOCTM rpanmn BB1CiC.
11. B npamoyronbHom napannenenunegae 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 nnockoctamm ABC n A1DB.

12. MamMeTp OKPYKHOCTM OCHOBaHMA UMAMHApa paseH 20, obpasywollas uMaMHapa pasBHa 28.
MnocKkocTb NepeceKkaeT ero OCHOBaHWUA MO XopAam AAuHbl 12 n 16. PaccTosHne mexay 3STMMK Xopaamu

paBHO 2"'» 197.

a) [loKaKuTe, YTO LLEHTPbI OCHOBaHWIA UMIMHAPA NeXKaT NO OA4HY CTOPOHY OT 3TOW NIOCKOCTY.



6) HallanTte yron mexKay 3Toi NA0CKOCTbIO M NJIOCKOCTbIO OCHOBAHUSA LMIMHAPA.

AB = 83,

13. B npaBuabHOM TpeyronbHon npusme ABCA1B1C1 CTOpOHaA OCHOBaHMA a bokoBoe

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

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

—_—

SA = V11, SB =3\/3, SD = 2+/5.

nMpamuabl
a) [lokaxuTe, 4yTo SA — BbICOTa NUPAMUAbI.
6) Hariaute yron mexkay npsamoit SC n nnockocTbio ASB.
15. Bce pébpa npaBuabHOM TPeyroabHoW npammapl SBCD ¢ BepLUIMHON S paBHbI 9.

OcHoBaHue O BbicOTbl SO 3TOM  NUpamuabl  ABAAETCA CepeauHOM oTpeska SSi, M — cepeauHa
pebpa SB, TouKa L nexkut Ha pebpe CD Tak,yto CL: LD =7 : 2.

a) [lokaxuTe, yTo ceveHmne Nnupammuabl SBCD nnockocTbio S1LM — paBHobeapeHHan Tpaneuums.
6) BbluncamTe 4NNHY cpeaHen IMHUKM 3TOM Tpaneumu.

16. B npaBunbHON TpeyronbHon nupamuge SABC cTopoHa OcHOBaHuA ABpaBHa 12, a 6okoBoe
pebpo SApaBHO 8. Toukn M u N — cepegmnHbl pébep SA n SB cooTBETCTBEHHO. [1/10CKOCTb O COAEPHKUT
npamyto MN 1 nepneHANKYIAPHA NJIOCKOCTM OCHOBAHUA NMPaMuabl.

a) JoKaxuTe, 4To NAOCKOCTb O AenuT meamnaHy CE ocCHOBaHMA B OTHOWEHUK 5 : 1, cumTana oT Touku C.

6) Haliaute 06BEM NUpamuapbl, BEPLUINMHOM KOTOPOM ABAsieTcA Touka C, @ OCHOBaHMEM — CeYeHue
npamuabl SABC NN0CKOCTbIO a.



MNPUJIOKEHUE 2

OneHo4Hble cpeacrea AJisi MpoBEACHUSA l'[pOMe)KyTO'lHOﬁ aTTECTAIMHU IO JUCHUIIJIHHE «HpaKTHKyM IO PEIICHUIO 3a/1a1 NMOBBLIIIEHHON CJI0KHOCTH

IIKOJBHOI'0 KypCa MaTEMaTUKW»

a) MnaHupyemble pe3ynbTatbl 06yueHUA M OLLEHOUYHbIE CPeACTBa ANA NPOBeaeHUA NPOMEXXYTOUHOM aTTecTauum:

Kog vHaukaTtopa

MH,CI,MKaTop AOCTUXKEHUA KOMNETEHUNN

OueHouHble cpeacTa

obpasoBaHus

NK-1- CnocobeH peann3oBbiBaTb NeAarorMyecknii NpoLecc C MCnoJib3oBaHMem COBpeMeHHbIX 06pa3oBaTe/ibHbIX TEXHONIOMMIA B OpraHM3aumuax cpeaHero obuero

MK-1.1

OuLeHMBaEeT NegarorMyeckyro CUTYaLmio C
no3nuUMM HeobXO4MMOCTU Y BOSMOMKHOCTU
ee KoppeKkuuu

[Nna oueHUBaHNA NefarorMyeckoit CUTyaumm C TOYKM 3peHus eé KoppeKLumu, CTyAeHT NpoBoauT
CaMOKOHTPOb U pedieKcnio, N0 OKOHYaHUM KOTOPbIX CNOCcobeH CoCTaBUTb CMMCOK BONPOCOB K
3a4eTy N0 OCHOBHbIM TEOPETUYECKUM pa3aeiam M3y4aeMoro WKOoAbHUKaMK NpeameTa
(amcumnamHbl), B KOTOPbIN BXOAAT:

1. qJOpMyﬂMpOBKM OCHOBHbIX TEOPEM (CBOﬁCTB, NPU3HAKOB N3y4YaeMbIX ﬂOHﬂTMﬁ, HeO6XO,£I,MMbIe n
A0CTaTO4YHbIe YCI'IOBVIFI) pa3genoB matemaTukn.

2. MeTogabl 1 cnocobbl pelleHns OCHOBHbIX TUNOB 33434 HA BbIYMCIEHME U 40Ka3aTebCTBO.
Hanpumep,

TeopeTuyecKue BONpoChl 414 3a4eTOB

no teme Anrebpa:

PanmonanbHbIe YpaBHCHUA - CIIOCOOBI HX peuicHusA

PanmonanbHbIe HCPAaBCHCTBA — MMOHATUC PABHOCUJIIbBHOCTH, MECTOAbI PCIHICHUA.
I/IppaI_II/IOHaJ'IBHLIe YPaBHCHUSA U HECPABCHCTBA — MCTO bl PCIICHH .

MOILYJ'IB. OCHOBHEIE CITOCOOBI PCIICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB C MOJIYJICM.

NS




Koa vHaunkatopa

NHANKATOP JOCTUNKEHNA KOMMNETEHUMUMU

OueHou4Hble cpeacTsa

YpaBHEHHs M HEPABEHCTBA C IAPAMETPOM — METO/IbI PELLIECHUS.
[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
CucreMbl CMEIIaHHBIX YPAaBHEHUN U HEPABEHCTB.
Teme Iliianumerpus:
Mertpudeckue COOTHOLIEHUS B TPEYTOJIbHUKE.
Mertpuueckue COOTHOIEHUS B OKPYKHOCTH.
BnucanHble ¥ ONTHCAaHHBIE MHOTOYTOJIbHUKH — OCHOBHBIE MOJIOKEHMSL.

IImomaau TIocKux Guryp.
3a/lauu Ha COYeTaHue Pa3INYHbIX TNIAHUMETPHUECKUX QHUTYD.
B3anmHoe pacnosiokeHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
[anee npoBOAMTCA aHANN3 CAAYM LUKObHWKAMM 3a4eTa U No pesy/ibTaTam NPUHMMaeTCA

© o N O

I

oS g rwNE

peweHne 0 KOPPEKTUPOBKE METOAUKN NPeENOAaBaHUA, NOTEHLMNA/IbHbIX BO3SMOXHOCTAX
LWKOJ/IbHUKOB, NX npe,qBapMTeanoﬁ NnoAroTOBKU K peleHNI0 CNI0KHbIX 3a4a4

MK-1.2

PewaeT o6pa3oBaTe/ibHble 3a4a4n Ha
OCHOBE COBpPeMeHHbIX 06pa3oBaTe/ibHbIX
TexXHO/Iorum

3apanme 1. CocTaBbTe MIAH—KOHCHEKT MPAKTUYECKOTO 3aHSATHUS [0 TEME

«CtepeoMeTpus» B BUAE MATEMAaTUIYECKOTO 0OsI.
3apaHue 2. M3yunTb NEPUOAUKY N UHTEPHET-UCTOYHMKM (AKagemms Fyrn n ap.) no

NPUMeHeHUIo B 06y4eHMUM MaTemaTMKe NPMEMOB U METOA0B, KOTOPble GOPMUPYIOT YMEHUS
camocToATeNbHO A06bIBaTb 3HaHMA, cOBUpPaTb HeOBXoAMMYI0 MHGOPMALLMIO, BbIABUIaTb

rmnoTesbl, AeNaTb BbiIBOAbl U YMO3aK/NHO4YHEHUA.

3agaHue 3. MNepeuncante yHnBepcanbHble yuebHble AencTBus, obecneumsatowme cnocobHoOCTb
K OpraHmMsaLMm CamoCcToATeNbHOM yuebHOM AeATeNbHOCTU Ha YPOKe No  Teme «YpaBHEHUA» U
npeanoXKnute Metogbl Nx passuTmA (GOPMUPOBAHUA) Y LWKOIbHMKOB.

3apaHue 4. OcHOBHble npUHUUNbI K 3aKOHOMEPHOCTU CUCTEMHO-AeATE/IbHOCTHOIO NoAaxo4da B Teme
«MpumeHeHne Teopun 4eNMMOCTU B peLleHnn 3a4au NOBbILIEHHOW C/IOXKHOCTU MO MaTEMATUKEY.




Koa vHaunkatopa

NHANKATOP JOCTUNKEHNA KOMMNETEHUMUMU

OueHou4Hble cpeacTsa

3apaua 5. MpoekTHaa popma opraHmU3aLnK 0bydYeHus, - cyTb popmbl, MeToabl 06y4eHMn, KoTopble
NPUMEHSIOTCA Ha YPOKeE NO peLleHM o 33434 NOBbILEHHOW C/IOXKHOCTU (Hanpumep, NpUMeHeHne
aKTMBHbIX POPM NO3HAHMA: HabtOAEHWE, ONbITbI, y4eBHbIN AUanor u Np.; cosgaHue ycnosuin ann
pa3BuTmAa pediekcum — cnocobHOCTM 0CO3HaBaTb U OLLEHWBATb CBOM MbIC/IM U AeNCTBUA KaK Bbl O
CTOPOHbI, COOTHOCUTb Pe3y/bTaT AeATE/IbHOCTU C MOCTaBAEHHOW Lie/blo, ONpeaensiTb CBOE 3HaHWe
M He3HaHue 1 4p.)

MK-1.3

OcyLecTBAAeT KOHTPOJIb Pe3yNbTaToB U
KOPPEKTUPOBKY Nesarornieckoro
BO34eMNCTBUSA

MpumepHble npakmuyveckue 3a0aHUA

3aganue 1. [1na ocywecTBNeHNA KOHTPOIA PE3y/IbTaTOB C TOYKM 3pEHUs €€ KOPPEKLUU, CTYAEHT
[0KeH BbITb cCNocobeH COCTaBUTb CMMCOK BOMPOCOB K 3a4eTy N0 OCHOBHbIM TEOPETUYECKUM
pasfenam U3y4aemoro WKObHMKaMMK NpeameTa (GUCLMNINHDBI), B KOTOPbIM BXOAAT:

1. DopMyNMPOBKM OCHOBHbIX TEOPEM (CBOMCTB, NPU3HAKOB M3y4YaeMblX MOHATUIA, HeobXoaMMble U
[OCTaTOYHbIE YC/IOBMSA) Pa3genoB maTeMaTUKM.

2. MeTtoabl n cnocobbl peweHnAa OCHOBHbIX TUNOB 3a4a4 Ha BblYUCNEHNE U OOKA3aTE/NIbCTBO.

Mo pe3ynbtatamMm NpUHUMAETCA PELLEHNE O KOPPEKTUPOBKE METOAUKHN NpenodaBaHUA,
NnoTeHUMA/IbHbIX BO3SMOXHOCTAX WWKO/IbHUKOB, UX npe,u,BapMTeanoﬁ NnoAroToBKU K peleHunto
C/IOXKHbIX 3a4au4

3agaHue 2. YmeTb pellaTb 3a43a4M, NoA06HbIe HUKeCeayoLWwel, Mpy 3TOM yMeTb pa3pabaTbiBaTb
METOAMKY 0BYyYEeHMNA pelleHmMIo TakMX 3a4a4 LWKOAbHUKOB. [0 3TOro: COCTaBMTb NaH pelleHus,
npuaymaTb (nogobpath) NoA3aaaqum, peleHne KoTopbiX — COCTaBHasA YacTb PeLIEHNA 4aHHOM
3a4,a4M; COCTaBUTb CMMCOK NOHATUI, onpeseneHne KOTopbiX HE0H6X0AMMO ANA PeLleHUs 3a4aun.




Koa vHaunkatopa

NHANKATOP JOCTUNKEHNA KOMMNETEHUMUMU

OueHou4Hble cpeacTsa

B npaBuabHOM TpeyrosibHon nnpamuae SABC cTopoHa ocHoBaHMA AB pasHa 12, a 60KoBoe
pebpo SA aBHO 8. Toukn M n N — cepeamnHbl pébep SA n SB cooTBeTCTBEHHO. lN10CKOCTL O
cogepxut npamyto MN n nepneHAUKYAAPHA NJOCKOCTU OCHOBAHUA NUPamnabl.

a) [loKkaxuTe, 4To NIOCKOCTb O AeNUT meguaHy CE ocHOBaHMA B OTHoweHUN 5 : 1, cumtan ot
Toukm C.

6) Haiiante 06bEM NMpamunabl, BePLINHON KOTOPOI fBAeTcA TouKa C, a OCHOBaHUEM —
cevyeHune nupammabl SABC NNOCKOCTbIO A.

3agaHue 3. CuctemaTmsnpyite n 0606LWNTE BCE KAOYEBbIE MOHATUA U NPUEMbI PeLleHUs TUNOBbIX
3343y no Teme «PelLeHne TPUrOHOMETPUYECKUX YPaBHEHUIA U HepaBeHCTB» U « OCHOBHbIE METOAbl
peleHunn 3aga4 c napameTpomy». PesynbTaT opopmuTe B BUAE TabAULbI.

3apganue 4. CHAMUTE BUOEOPOIMK HA TeMY «fl Hayuy Bac pellaTh 3a4a4mn No Teme...».

MNK-3 CnocobeH Ha 0CHOBe A0CTUXKEHUIT COBPEMEHHOI HayKu paspabaTbiBaTb M pean30BbiBaTb MeToauueckoe obecneyeHne yuyebHbIX MaTemMmaTUYEeCKUX
npeamMeToB, AUCLUNIUH

MK-3.1

AHanunsMpyeT aKkTyaNbHbI YPOBEHb
NOAroTOBKM 06y4alOLLMXCA MO
MaTeEMATUYECKUM OUCUMNANHAM,
onpeaensaert 30Hy Ux 6auKanwero passuTmA

[na aHann3a akTyanbHOro YPOBHA NOATOTOBKM 06y4atoLmMXca (LWKObHUKOB) N0 MaTeMaTUYECKUM
ANCUMNAVHAM, CTYAeHT (Byaywmin yunTenb) NpoBOAMT CAMOKOHTPOb U pedaeKcuto, no
OKOHYaHMM KOTOPbIX CNOCOB6EeH COCTaBUTb CMMCOK BOMPOCOB K 3a4€Ty N0 OCHOBHbIM TEOPETUYECKUM
pasfaenam M3y4aemoro WKobHMKamMMU npeameTa (GUCUMNANHDI), B KOTOPbIA BXOAAT:

1. DopMyNNPOBKM OCHOBHbIX TEOPEM (CBOWMCTB, NPMU3HAKOB U3y4YaeMmblX MOHATUIA, HeobXoaMMble U
[AOCTaTOUYHbIE YC/0BMSA) Pa3genoB maTeMaTUKM.




Koa vHaunkatopa

NHANKATOP JOCTUNKEHNA KOMMNETEHUMUMU

OueHou4Hble cpeacTsa

2. MeTtoabl n cnocobbl peweHnA OCHOBHbIX TUNOB 3a4a4 Ha BblYMCNeHUE U A0Ka3aTe/IbCTBO.

MK-3.2

PelwaeT Ha ocCHOBE COBPEMEHHbIX
06pazoBaTeNbHbIX TEXHONOTUI 334a4M NO
NAaHUPOBaAHMIO, pa3paboTke U peanmsaunm
nporpamm y4yebHbIX maTemMaTUIeCcKnx

ANCUNNANH

CoctaBuTb pabouyto nporpammy no aucumnamHe «MPM3 noBbiLWEHHON CNOXHOCTUY, BKAIOYAIOLLYIO
cnenyroLme NyHKTbI: KOMIMJIEKC OCHOBHbIX XapaKTepuncTUK obpasoBaHus (06bem, cogepskaHue,
nAaHMpyemble pesy/ibTaTbl), OpPraHM3aLMOHHO-NEearorMyecknx yciosui n ¢opm atrectauuu, a
TaK»Ke OLEeHOYHbIX N MEeTOANYECKMX MaTepmanos.

MK-3.3

OcyLLecTBAAET KOHTPO/Ib Pe3y/1bTaToB
0byuYeHMa yyawmxcsa No MaTeMaTUYECcKUM
AVcuMnInHam

Cocrasnsaet u NPUMEHAET B csoel pa60Te cnepyrouime teopetnyeckme sonpocobl 4nA 3a4€eToB No
pasgenam ANCUUNINHDI:

Mo Teme Anrebpa:

1. PaumoHanbHble ypaBHEHUSA - CNOCO6bI UX peLleHus

2. PauMoHa/bHble HEPABEHCTBA — NMOHATUE PABHOCUIBHOCTU, METOAbI PeLleHus.
3. WppaumoHanbHble ypaBHEHMA U HEPABEHCTBA — METOAbI PeLeHus.

4. Mogaynb. OcHOBHble cnocobbl pelueHns ypaBHEHW U HEPABEHCTB C MOAY/IEM.
5. YpaBHEeHWA 1 HepaBeHCTBa C NapameTPOM — METOZAbI PeLLIeHUs.

6. [lokasaTesibHble ypaBHEHUS U HePaBEHCTBA.

7. Jlorapudmuyeckune ypaBHeHUA U HEPaBEHCTBA

8. CuCTeMbl CMeLaHHbIX YPaBHEHWIA U HEPABEHCTB.

o

Mo Tteme NnaHnmeTpua:

1. MeTpuyeckne COOTHOLLEHUA B TPEYroNbHUKE.

2. MeTpuyeckne COOTHOLLEHMA B OKPYHKHOCTMU.

3. BnucaHHble N ONMCaHHble MHOTOYrO/IbHUKU — OCHOBHbIE NONOXEHUA.

4. Mnowaan naockmx ouryp.

5.  3apauu Ha coveTaHue pasNYHbIX NIAHUMETPUYECKUX UTYP.

6. B3auMmHoe pacnonoxeHue npambIx W NJIOCKOCTEN B MPOCTPaHCTBE.
MNo teme CtepeomeTpus:
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OueHou4Hble cpeacTsa

MeTpuueckne 3aga4m Ha MHOTOTPaHHUKN.
MO3NLMOHHbIE CTepeOMETPUYECKNE 3a43a4M.
BbluncneHne paccToaHUi U Yr10B B CTEPEOMETPUN.
KombuHauum ctepeomeTpuryeckux duryp.
MocTpoeHme NAOCKUX CEYHEH M.
PaccTtoAHuMA B cTepeomeTpum.
Yrnibl B cTepeomeTpum.
Mnowanu B ctepeomeTpunn
. BbluncneHune ob6bemoB B cTepeomeTpuyeckux Gurypax.
10. Kpyrnble Tena. CoyeTaHWA MHOTFOrPaHHWKOB U KPYTAbIX Te.
11. 3a4a4M Ha MAaKCMMYM U MUHUMYM B CTEPEOMETPUMN.
BEKTOPHbIN MeToZ, pelleHna CTEPEOMETPUYECKNX 3a4au (Yrbl, paccToAHMA)

L ooNoUL kWD PR




6) NopapoK NpoBeaeHUA NPOMEXKYTOUHOW aTTecTaLum, NoKasaTean u KpUTepumn oueHMBaHNA:

MpomexKyTo4yHan aTrectaums no ancumnanHe «MNpakTMKym no peLleHunto 3a4a4 NoBbILWEHHOW C/IOXKHOCTU
LWKO/IbHOTO Kypca MaTeMaTUKN» BKOYaeT TeopeTUYeckme BOMpPOoChl, MO3BOAOWMNE OLEHUTb YPOBEHb
YCBOEHMA 0OyYaloWMMNCA 3HAHWIA, U NPAKTUYECKUE 3a[aHNSA, BbIABAAIOWME CTENEHb
chOpPMUPOBAHHOCTU YMEHWI N BAageHWA, nposoauTca B popme 3adveTa (9 n 10 cemecTpbl).

NokasaTenu u KpUTepun oueHMBaHUA 3ayeTa (9 cemectp):

- ANA cAauM 3a4eTa obyyatowmiica noKasbiBaeT choOpMUpPOBAHHOCTb KomneTeHumi MK-1 n MK-3; T.e.
CTYA,EHT LLO/IKEeH NOKa3aTb 3HaHWA HA YPOBHE BOCMpPOM3BeAeHUA U 06bACHEHUA MHPOpMaLUK,
WHTENINEKTyasIbHble HaBbIKW pPeLLeHns 3a4ay;

- 3a4eT He CAQaH, eC/In pe3ynbTaT 06y‘-IEHMF| He OOCTUTHYT, 06yqarou.|,m7|cs| HE MOXET NOKa3aTb 3HAHWNA Ha
YpPOBHE BOCNpounsseaeHNA N 06BbACHEHUSA I/IHd)OpMaLI,I/II/I, HE MOXET NOKa3aTb NHTE/IIEKTYA/IbHbIE
HaBblKK peweHnA NPOCTbIX 3a4a4.

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

— Ha OLEHKY «oTAnYHO» (5 6annoB) — 0byyaloLWMNCS 4EMOHCTPUPYET BbICOKUIN YPOBEHb
cpOpPMMPOBAHHOCTM KOMMETEHUMI, BCECTOPOHHEE, CUCTEMATUYECKOE U IyboKoe 3HaHWe yyebHoro
MmaTepuana, cBoboAHO BbINOMHAET MPAKTUYECKME 334aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaLMAX NMOBbLILLEHHOM C/I0XKHOCTY.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatoWmMnca 4EMOHCTPUPYET CPEAHWNI YPOBEHD
cPOpPMMPOBAHHOCTM KOMMETEHLUMIN: OCHOBHbIE 3HAHMA, YMEHWNA OCBOEHbI, HO AOMYCKAOTCA
He3HauuTe/IbHble OWNBKKN, HETOYHOCTU, 3aTPYAHEHUA NPU aHAIMTUYECKMX ONepaunax, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTaHAAPTHbIE CUTYaLMM.

— Ha OLUEHKY «yA0BAETBOPUTENbHO» (3 Banna) — obyyatowmiica 4eMOHCTPUPYET NOPOroBbIiA YPOBEHb
cPOPMMUPOBAHHOCTM KOMMETEHLMIN: B XOLE KOHTPO/IbHBIX MEPONPUATUIA ZOMNYCKAIOTCA OLUMBKM,
NPOSABAAETCA OTCYTCTBUE OTAENbHbIX 3HAHMI, YMEHMI, HAaBbIKOB, 06YYaIOLWMIACA UCMbITbIBAET
3HauYMTe/IbHbIE 3aTPYAHEHMA NMPU ONEPUPOBAHUM 3HAHUAMM U YMEHUAMM MPU UX NEPEHOCEe HA HOBble
cUTyaumu.

— Ha OLEHKY «HeyAOBAETBOPUTENIbHO» (2 6anna) — obyyatoWmMinca 4eMOHCTPUPYET 3HAHNUA He bonee
20% TeopeTUYECKOro matepuana, LONYCKAET CyLLeCTBEHHbIE OWMOKM, HE MOXKET NOKa3aTb
WHTENNEKTYasIbHble HAaBbIKM PeLLEHNA NPOCTbIX 3a4au.

— Ha OLEHKY KHeyA0BNeTBOPUTENbHOY (1 6ann) — 06y4aloWMIACA HE MOMKET NOKa3aTb 3HAHUA Ha YPOBHE
BOCMpoOMn3BeaeHUn N 06bACHEHNUA MHPOPMALMM, HE MOXKET NOKa3aTb MHTENIEKTYa lbHbIe HaBbIKM
peleHna NPOCTbIX 3a4au.



