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PaGouas nporpamma cocrasiiena Ha ocHope ®I'OC BO - 6akanaBpHar 110 HalPaBICHAIO
noxroToBky 44.03.05 Ilenarormdeckoe o6pasosatue (¢ ABYMs TPOGHUISIMH MOATOTOBKH) (IIPHKa3
Muno6prayku Poccun ot 22.02.2018 r. Ne 125)

PaGouast mporpaMma paccMOTpeHa u ozobpena Ha 3acenannu kapeapsl IlpuknanHoi
MaTeMaTHKH U HHPOPMATHKU

09.02.2021, mporokoin Ne 8 W
3as. xadenpoii 10.A. U3BekoB
B

PaGouas nporpamMmma 0100peHa METOAMIECKOH KOMUCCHEN I/IEé
04.03.2021 r. mpotokou Ne 7

Ipencenareib ,/QV,Z/ N.10. Me3un
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Peniensenr: /Z e

3aB. kadenpoit OU3KKH, KaH/l. IIeJl. HayK 2% ————— M.B. Apkymuc
V\/




JIner akryanuzanuu paéodeii nporpaMMsl

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kageapel [IpuknamgHoil MaTeMaTuku U HUHPOPMATHKU

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

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamgHoil MaTeMaTuku U UHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmzanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKIaaHON MaTeMaTHKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxeHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM ToJTy Ha 3acefanuu kadenper [lpukinagHol MaTreMaTuku 1 HTHGOPMATUKU

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOECHUS TN CHUNIIMHBI (MOYJIfA)

Ilensro ocBO

SHUS JUCIUIUIHHBI SIBJISICTCS COJICMCTBUE CTAHOBIICHUIO MPO(EeCCHOHATBLHOMN

KOMIICTCHTHOCTHU 6y,£[y1_L[€I‘O ncaarora, CIIOCOOHOTO OCYHICCTBJIAATL CUCTCMHYIO IIOATOTOBKY
ydaluxcs K peIICHHIO 3aj1a4d MMOBBIIIEHHOM CJI0KHOCTH IIKOJBHOT'O KypCa MaTEMAaTUKN

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

Juctumvaa [TpakTHKyM MO peIIeHHIo 3a/ad MOBBIIEHHON CIIOKHOCTH IIKOJIBHOTO
Kypca MaTeMaTHKH BXOJUT B 4YacTh yd4eOHOro IutaHa (OPMUPYEMYIO YYaCTHUKAMH
00pa3oBaTeNbHBIX OTHOLICHUH 00pa30BaTEIbHOIN IPOTPAMMBI.

JIns  u3ydeHHMs ~ AMCUMIUIMHBI  HEOOXOAMMBI  3HaHMSA  (YMEHHs,  BJAJCHUS),

c(hopMHUPOBAHHBIC B

pe3yabTaTe H3yUeHHUs JUCIUIUIMH/ IPAKTHK:

[TpakTHKyM 1O PELISHUIO 3a/1a4 C MTapaMeTpaMu
DneMeHTapHasi MaTeMaTUuKa

I'eomeTpus

Marematnueckas JOoruKa

Mertonuka o
Jnckpernas

6y‘leHI/IH MAaTEMATHUKHU B LIKOJIC
MaT€MaTuKa

3asia4u Ha MOCTPOECHUE LIUPKYIIEM U JTMHENKOM
Teopwust uncen

Anrebpa

MaremMaTrnueckuii aHaJIn3

Ilemarorunka

Tlcuxomorus
3HaHus (yMEHHUS, BIAJCHUS), TOJy4YeHHbIC MIPU MU3yYEHUH JAHHOM JUCUUIUIMHBI OYAyT

HEOOXOIUMBI TS U3

YUCHUA I[I/ICIII/IHJ'H/IH/ IMPAKTHK:

BrinonHenue u 3ammura BoITYCKHON KBaTU(UKAMOHHON paboThI
IIpon3BoaCTBEHHAS — IPEAAUIIIIOMHAs IPAKTUKA

IloaroroBka

K ¢1a4€ 1 cia4a roCyJapCTBEHHOI'O 5K3aMCHa

3 KomnereHuuu ody4aromerocsi, popmMupyemMbie B pe3yJibTaTe 0CBOEHHUsI

AUCHUIIJIMH

bl (MOIYJIs1) U INIAHMPYeMbIe Pe3yJbTaThbl 00y4eHust

B pesynbrate ocBoeHMs AUCUMIUIMHBI (Moayns) «lIpakTukym 1o peuieHuro 3amay
MOBBILICHHON CJIOXHOCTH UIIKOJIBHOTO Kypca MaTeMaTHKW» OOydJaromuiics noikeH o0janarh
CJIEIYIOIIMMHU KOMIIETEHIUSIMU:

Kon nnaukaropa

I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIN N

I1K-1 Cnocoben pe

AJIN30BBIBATH HC}IaFOFI/IquKI/Iﬁ Iponecc € MCIOJIb30BAHUEM COBPEMCHHBIX

06pa3OBaTCJ'IBHBIX TEXHOJIOTHI1 B opraHmu3anusiax CpeaHCro 0611161"0 06pa3013aH1/151

[K-1.1 O1neHrBaeT MEAAroruueckylo CHUTYaIMIO C TMO3WLIUH HEOOXOAMMOCTH H
BO3MOKHOCTH €€ KOPPEKIIMHU

[1K-1.2 Pemaer  oOpa3oBarenbHblE  3aJaud  HAa  OCHOBE  COBPEMEHHBIX
00pa30BaTENILHBIX TEXHOJIOTHI

[1K-1.3 Ocy1ecTBiieT KOHTPOJIb PE3YIBTATOB M KOPPEKTUPOBKY MEAATOTMYECKOTO

BO3JENCTBUSI

[1K-3 Criocoben Ha

OCHOBE JIOCTH)KEHUI COBPEMEHHOM HayKH pa3padaThiBaTh M PEaTM30BHIBATh

METOIMYECKOoe o0ecreueHne y4eOHbIX MAaTEMATHIECKUX MTPEAMETOB, JUCITUTIITNH

[1K-3.1 AHanu3upyeT axkTyalbHbI YPOBEHb TOJATOTOBKHM OOYYalOMIUXCS TI0
MaTeMaTH4YeCKUM JUCIMIUIMHAM, OIpenensieT 30Hy HuX Ommkaiiero
Pa3BUTHS

[1K-3.2 Permraer Ha OCHOBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH 3a1a4K




Mo TUIAHUPOBAHMIO, pa3padOTKe W peaju3allMd TPOrpaMM  y4eOHBIX
MAaTEMATNYCCKUX NAUCIUIIJIINH

[1K-3.3

OcymiecTBisieT  KOHTPOJIb — pe3yabTaToB  OOydeHHs] — y4amuxcs 110
MaTEMAaTUYECKUM JUCLHUIIIMHAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0EMKOCTh JAUCIIUIUIMHBI COCTaBIAET 6 3a4eTHBIX enuHMIl 216 akaa. 4acoB, B TOM

quce:

— KoHTakTHas padorta — 110,2 akan. 4acos:
—aynuropHas — 110 akan. 9acos;

— BHeaynuTopHas — 0,2 akaJl. 4acoB;

— caMmocrosiTenbHas padbora — 105,8 akan. gacos;

— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMK - 3a4€T C OLEHKOM, 3a4eT

AynuropHas = =
o | xouraxTHas pabota E 3 dopma TEKyIEro
=
Pasnen/ Tema 3 (B axaz. yacax) £ Bux . KOHTPOIIA Kon
S 3 © | caMOCTOATENBHOM | ycreBaeMOCTH |
JCIUTUTAHBI 5 [ . | kommereHIMM
@) g £ paboThI MIPOMEKYTOUHOH
Tex. 71a0. | IpaKT. R aTTeCTaLHN
3aH. 3aH. | O &
1. Apudpmeruxa
P 5
ﬁ OIICHTHI I/IH po eccym’ 9 15/101] 20 H(I)) FOTOBKaK’ yermuiii onpoc - | 1.2, [IK-1.3,
port porp ’ & samuTa /13 I1K-3.1, TIK-
TEKCTOBEIE MIPaKTHIECKUM
3.2, TIK-3.3
apupMeTHIEeCKUe 3a1a41 3aHSITHSIM
HWroro no pazaeny 15/101] 20
2. AnreGpa
2.1  PauuoHaneHBIE H
UppaloOHaNbHbIE .
YpaBHEHHSI U HEpPaBEHCTBaA. PeLL,I,eAH;:eIg')ﬁ Ne2 IK-1.1, TIK-
Monysb. [TokazaTenbHbIe U pa-, Bammura UJI3 - 1.2, IIK-1.3,
9 31/181| 33 MOJrOTOBKA K .
sorapupMuIecKue YCTHBII OITPOC MK-3.1, IK-
MIPaKTHIECKUM
YpaBHCHHUSI ¥ HEPABEHCTBA. 3.2, TIK-3.3
N 3aHSITHSIM
Cucrembl ypaBHEHUIl U
HEpaBEHCTB
Hroro no pazaeny 31/18U| 33
3. TpuroHomerpus
3.1 OcCHOBHbBIE
TPUTOHOMETPHYECKUE i :
(dhopmybL. Beimonnenue /13 VeTHi onpoc - liﬂé ]1'_[]12_1]__[[?5
anifri)ir;a;ZTBaEzZCKnx ° 210 209 "T I/Irog(c_;i/[eT us" saupara /13 TIK-3.1, TIK-
p TP p P 3.2, TIK-3.3
BBIpaKECHHH.
Tpuronomerpuyeckue
HWroro no pazneny 24/10M | 20,9
4. 3ager
4.1 3ager 9
Uroro mo pazneny
Uroro 3a cemectp 70/38U | 73,9 3a4éT
5. Crepeomerpust




51 MHororpaHHUKA TIK-1., TIK-
K. TIbIe TGH: (I)IIJE)CKOCTPI’ 10 20/10M| 20 VI3 Nes Yyermpiii ompoc - | 1.2, [K-1.3,
pyT ’ ’ "Crepeomerpust” 3amura U/13 IK-3.1, IK-
YIJIBI B IPOCTPAHCTBE 32 [K-3.3
HUroro no pazaeny 20/101| 20
6. Ilnannmerpus
6.1 TpeyroibHUKH, Bemmonnenne /13 . TIK-1.1, TIK-
MHOTOYTOJIbHUKA 10 20/10M | 11,4 Neq Vernwii onpoc - 1.2, TIK-1.3,
’ ' " - " 3amuta UJI3 I1K-3.1, TIK-
OKPY)KHOCTH. [TnanumeTpust 32 1IK-3.3
HUroro no pazaeny 20/10M | 11,4
7. 3auer ¢ OLeHKOU
IK-1.1, TIK-
. 1.2, TIK-1.3,
7.1 3auer ¢ oueHKOU 10 TK-3.1, [IK-
3.2, TIK-3.3
Wroro no pazneny 05
HWroro 3a cemectp 40/201 | 31,4 320
Wroro no nucuumninnne 110/58 105,8 3&HCT C ONCHKOH,
)4 3a4eT




5 O0pa3oBareibHbIE TEXHOJIOTUH

1. TpanuuuoHHble 00pa3oBaTEIbHbIE TEXHOJIOIMU OPHUEHTUPYIOTCS Ha OPraHU3alHio
00pa30BaTeNLHOIO  Ipolecca, MPEANOJararoulyl0 HpSAMYyH0 TPaHCIALMIO 3HAaHUH  OT
IpernojaBaTess K CTyJeHTY (IPEeUMYIIECTBEHHO HAa OCHOBE OOBSICHUTEIBbHO-UILTIOCTPATHUBHBIX
METO/I0B 00y4eHus1). YueOHas NesITeIbHOCTh CTYAECHTa HOCUT B TAKUX YCIOBHAX, KaK IPaBUIIO,
PENPOYKTUBHBINA XapaKTep.

@opmMbl  y4eOHBIX 3aHATHM C MCIOJB30BAaHMEM TPAJULMOHHBIX TEXHOJIOTHUH,
UCIIOJIB3YEMBIE U1 JAHHOW IUCLHUILIMHBI - IIPAKTUYECKOE 3aHATHE, IOCBSIIEHHOE OCBOCHHIO
KOHKPETHBIX YMEHU U HABBIKOB 110 IPEUI0KECHHOMY aJITOPUTMY.

2. MlaTepakTHBHBIE TEXHOJIOTUU — OpraHU3alusl 00pa3oBaTeIbLHOIO Mpolecca, KoTopas
IIpeIoIaracT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBHE BCEX YYACTHUKOB, JOCTHKCHHUE HA ITON
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIi HHUX 0Opa3oBaTelbHOro pesyiabrata. Hapsgy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTMSAMH  TakOro  pojJa  IPHHLUI  HMHTEPAKTUBHOCTU
IpOCJIEKUBAaEeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJIOTHH.
HHTEepakTUBHOCTH MOAPA3yMeEBaET CyObEKT-CyObEKTHbIE OTHOLICHHUS B X016 00pa30BaTEeIbHOIO
nporecca 1, Kak cleAcTBUe, GOPMUPOBAHNUE CaMOPa3BUBAOLICHCS HH(OPMAIIIOHHO-PECYPCHOM
CpeJBl.

3. UapopManinoHHO-KOMMYHUKAITHOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH — OPTaHU3aIUs
00pa30BaTeNLHOTO MTPOLIECcCa, OCHOBAHHAS HAa IPUMEHEHHUH CIIeUATN3UPOBAHHbIX IPOrPaMMHBIX
Cpel ¥l TEXHUYECKUX CPEACTB paboThI ¢ HH(pOpMAIHEH.

@®opMbl y4eOHBIX 3aHATUH C HMCIIOJIB30BAaHMEM HH(POPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHUH - MPAaKTHYECKOe 3aHSATHE B (OpME MPE3CHTAIMH — MPEACTABICHUE PE3yNIbTaTOB
IIPOEKTHOM WJIM UCCIIEA0BATEIBCKOM AESTEIBHOCTH, PEIICHHUS CII0KHOH 3a1a4H.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxeHuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Becenaro, U. A. Anredpa [uis HIKOJBHUKOB M a0UTYPUEHTOB: YueOHoe mocobue / M. A.
Becemnaro. - 2-e u3z., ucnip. u got. - Mocksa : DUSMATIINT, 2007. - 336 c. (bubaroreka yanrens
u mkoibHuKa). ISBN 978-5-9221-0789-1, 2000 »x3. - Tekcr : anmektponHsii. - URL:
https://znanium.com/catalog/product/151859 (mata oOpamenus: 04.10.2020). — Pexum
JIOCTYTIA: MO TIOIHCKE.

2.T'opGaues, B. 1. Mozens pa3zsuBaromiero o0ydeHus B Kypce ainreOpsl CpeTHei IIKOIHI :
monorpadus / B.W. 'opbaue. — Mocksa : UH®PA-M, 2019. — 267 c. - ISBN 978-5-16-107787-
0. - Tekcr : amektponnbii. - URL: https://znanium.com/catalog/product/1025653  (marta
obpamienus: 04.10.2020). — Pexxum tocTyma: 1mo moJmucke.

0) lonoJiHMTE ILHAA JIATEpaTypa:

1. Apucdmeruka, anredpa, reomerpus: Lllnapranka. - Mocksa : /] PUOP, 2009. - 71 c.
(IImapranka [orpeiBHas]). ISBN 978-5-369-00389-3. - Tekcr : smekrponnsid. - URL:
https://znanium.com/catalog/product/159413 (mata oOpamenus: 04.10.2020). — Pexum
JOCTYTIA: TI0 TIOATINCKE.

2.T'opGaues, B. . Mozens pa3zBuBatoriero o0yueHus B Kypce ainreopsl CpeiHei MKOIbI |
monorpadus / B.W. 'opbaueB. — Mocksa : UH®PA-M, 2019. — 267 c. - ISBN 978-5-16-107787-
0. - Tekcr : amektponHbii. - URL: https://znanium.com/catalog/product/1025653  (mara
obpamienus: 04.10.2020). — Pesxxum



https://znanium.com/catalog/product/151859
https://znanium.com/catalog/product/1025653
https://znanium.com/catalog/product/159413
https://znanium.com/catalog/product/1025653

JIOCTYIA: MO TOIHCKE.

3. Kucenes, A. I1. Anreopa. Yacts 1: Yueonuk / Kucenes A.Il. - Mocksa :@U3MATJINT,
2011. - 152 c.. ISBN 978-5-9221-0676-4. - Tekcr : osnekrponnsni. - URL:
https://znanium.com/catalog/product/851799 (mata oOpamenus: 04.10.2020). — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

4. Kucenes, A. I1. Anre6pa. Y. Il / Kucenés A.II. - Mocksa :@U3MATIINT, 2014. - 248
C.: ISBN 978-5-9221-1548-3. - Texcr : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/945101 (mata oOpamenus: 04.10.2020). — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

5. [llyman, I'. . Anrebpa u reomerpus : yueo6. mocobue / I'.1. Illyman, O.A. Bonruna,
H.IO. lN'ononnas. - Mocksa : PUOP : UH®PA-M, 2019. — (Bsicmiee o6pa3oBanue). - 160 c. —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - TekcT : 3JIEKTPOHHBIM. -
URL.: https://znanium.com/catalog/product/1002027 (mara oopamenus: 04.10.2020). — Pexxum
JIOCTYTIA: IO TIOJIITHCKE.

B) MeToauyeckue ykasaHus:

1. Meroauka oOydeHHss MaTeMaTHKe . y4eOHO-MeTouueckoe mocobue : B 3 yactsax /
cocraBurensb [. H. BacunbeBa. — [lepwms : TITTTLY, [6.1.]. — Yacte 1 — 2015. — 65 ¢. — Tekcer
. onekTpoHHbIM  //  Jlame . 2JeKTpoHHO-OMOiMOTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/129560 (mara obpamienwus: 26.09.2020).

2. Meromuka o0y4eHHs] MareMaTHKe : ydeOHO-MeToauueckoe mocobue : B 3 vactsx /
cocraBurensb [. H. BacunbeBa. — [lepwms : TITTTIY, [6.1.]. — Yacte 2 — 2016. — 75 ¢. — Tekcer
. onekTpoHHbIM /[ Jlame . 2JeKTpoHHO-OMOiMOTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/129561

(mara obparuenus: 26.09.2020).

r) IIlporpammHuoe ob6ecnieyenue u MHTEpHET-pecypenl:

IIporpamMmmHoe oGecnieueHue

Haunmenosanue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Office 2007 |\, 135 1 17.09.2007 GecCpOTHO
Professional

7Zip cB000JTHO pacrpoctpansemoe 10 0OECCPOUHO
Adobe Flash

Professional CS5 |K-113-110111.04.2011 6eccpodHo
Academic Edition

Eﬁg;ip Mozilla cB00OTHO pacmpoctpansemoe [10 0eccpovYHO
Bbpaysep Yandex |cBo6oaHO pacnpoctpansiemoe [1O 0eccpoyHO
MS Off_lce 2003 Ne 135 o1 17.09.2007 0eccpouHo
Professional

MS Windows XP

Professional(us  [[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

ITouckosas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/



https://znanium.com/catalog/product/851799
https://znanium.com/catalog/product/945101
https://doi.org/10.12737/1708-1.%20-%20ISBN%20978-5-369-01708-1
https://znanium.com/catalog/product/1002027
https://e.lanbook.com/book/129560
https://e.lanbook.com/book/129561
https://scholar.google.ru/

Nudopmanmonnas cucremMa - EnnHOe OKHO

J0CTyTa K HHPOPMAIIMOHHBIM pecypcamM

Poccuiickas T'ocynmapcTBeHHas Oubimoreka.

Karanoru

DnekTpoHHBIE pecypchl Onbmrorexku MI'TY um.

I''1. HocoBa

MexnyHapoanas pedeparuBHas 0aza JTaHHBIX

0 YWUCTOM W MPUKIAAHONM MaTeMaTHKe
9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIMILTHHBI (MOIYJIs1)

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

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

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

http://zbmath.org/

MarepuanbHO-TEXHUYECKOE 00ecTiedeHUe AUCIIUIUTMHBI BKITIOYACT:

VYueOHbIe ayUTOPHH JUTS IPOBEACHUS 3aHATHH JISKITHOHHOTO THIIA.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

VYueOHble ayquTOpUHM MUl TPOBEACHUS JaOOPATOPHBIX 3aHATHH, TPYIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS H IIPOMEXYTOYHOMN aTTECTAIIH.

I[Tepconanbhbie kommbloTepsl ¢ makerom MS Office, Beixoqom B IHTEpHET U ¢ 1OCTYIIOM
B 2JICKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTENbHYIO CPEAy YHHBEPCHUTETA.

Komruieke TecTOBBIX 3amaHMi Ui NPOBEACHUS PYOEKHOTO M IPOMEKYTOYHOTO
KOHTPOJISI.
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IMPUJIO)KEHHUE 1
YYEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOM PABOTBI OB YUAIOIINUXCS

Mo gucumnnmHe «MpakTUKYM NO peLueHnto 3a4a4 NOBbILEHHOM CNOXHOCTM LLUKOIbHOTO
Kypca maTeMaTUKK» NpeaycMOoTpeHa ayauToOpHas U BHeAyAUTOPHasA camocTosTelbHasa paboTa
obyyatowmxca.

Ay,ﬂ,MTOpHaﬂ CaMoOCTOATEIbHAA pa60Ta CTyAEHTOB nNpegnonaraet peweHme 3aaay Ha
NPaKTUYECKUX 3aHATUAX, BHEAYAUTOPHAA — pelleHne A0MallHUX UHONBUAYANbHbIX 3a,u,aHm71

(na3).

IIpumepsl 3a1a4, npeasiaraemMsle 1JIsl IPAKTHYECKUX Pa00OT U JOMALIIHEr 0
3ajaHus

N3 Ne 1 «<ApudmeTruxar»
Teopust 1eTMMOCTH LEJIBIX YHCEJ

1. Jokaxwure, 94TO JIJIsl BCEX HATYPAIBHBIX N
n ,2n
1) 72 -3 aenntca Ha 40;

2) 92n _52n

AennTca Ha 56;
3)7"+3n—-1  penutcaHa9;

4) 5" +2-3""1+1  penutca Ha §;
5) 10" +18n -1 penutca Ha 27;

6) 32" —-8n—-1 penutca Ha 16

2. Jlokaxure, 4TO IMpH Jt000M HaTypansHoM N 2" +1:3.

3apaum Ha NPOLEHTbI, YacTU, 40NN

dopmyna NPocToro NPOLLEHTHOro pocTa (bopmyna NPOCTbIX NPOLLEHTOB):

e
100 , TAe Sn — HapaleHHaa cymma (VICXO,CI,Haﬂ CyMMa BMeCTe C Ha4YNCNEHHbIMUA

npoueHTamu); S — ncxoaHan cymma; p% — NpPoLEHTHasA CTaBKa OT CYMMbI, BbipaXKeHHan B
A0NAX 33 Nepmoa; N — YNCN0 NepPMUoAO0B HAYMUC/IEHNUS.

Mpumep 1. Kak nameHutca X, ecnm ero nocnefoBatesibHO CHavana yseanuuntb Ha 10%, a notom
yMeHbWUTb Ha 10%?PeweHne.HenpaBunbHbIA OTBET — He M3MeHUTCA.YBennumtb X Ha 10%



o3HayaeT: X + 0,1X = 1,1X. YmeHbwaem Ha 10% yxe He X, a 1,1X: 1,1X - 0,1(1,1X) =1,1X - 0,11X
= 0,99X. 3HAYNT, YMCNO YMEHDBLIMIOCL Ha 1% NO CPAaBHEHMIO C MEPBOHAYA/IbHbIM.

Mpumep 2. Kak M3meHUTCA X, ecin ero nocnefoBaTeNbHO YBEAMUYUTb Ha p% ABa pasa
noapag?Pewenne.1-i pas ysenmunaum X Ha p%, noayumnm X + Xp/100 = X(1 + p/100).2-i pas3
ysenanunnm X(1 + p/100) Ha p%, nonyumm:X(1 + p/100) + p/100(X(1 + p/100)) = X(1 + p/100)2.

MNpumep 3. Kak wu3meHuTca X, ecanm ero nocnenoBaTeNbHO YBEAMYUTb Ha p% N pas
noapsaa?PeweHune.lNpogonkas paccyxaeHue 8 npumepe N7, nonyuum dopmyny:X(1 + p/100)n

a

S = s[1+iJ
dopMyna CNOKHOFO NPOLLEHTHOro pocTa (GopmMyna CAOKHbIX NPOLLEHTOB): ,
roe Sn — HapaweHHas cymma (MCcXxo4Has CyMma BMECTE C HAYMC/IEHHbIMM NMpOoLeHTamu); S —
NCXoAHaA CYMMa; p% — MPOLEHTHAA CTaBKa OT CYMMbI, BbIparkeHHasa B 4ONsX 33 nepuoa; n —
4YMCNO NEPUOAOB HAYUCNEHUSA.

Mpumep 4. Kak nsmeHuTca X, ecn ero nocnenosBateslbHO yMeHblaTb Ha p% n pa3 noapsas?
PelweHune. AHaNIOTMYHO CTPOA PacCyKAeHus, Kak B npumepax Ne7 u 8, nonyunm popmyny: X(1 -
p/100)".

MNpumep 5. Manbto agewesne wybbl Ha 20%. Ha cKkonbko npoueHToB wWyba Aopoxe nanbTo?
PeweHune.Myctb N — ctoMmocTb Nanbto, LU — ctommocTb wybsl. M= 0,8W, Toraa W =N:0,8; LWL
=1,25MN.T. e. wyba goporke NanbTo Ha 25%.

Mpumep 6. MNatb pybawek aewesne KypTkM Ha 25%. Ha ckonbKO npoueHToB cemb pybaluek
[0POXKe KYPTKNU?

PeweHune. Myctb P — ctommocTb pybawku, K — ctommocTb KypTkU. 5P = 0,75K; oTcioga P =
0,75K/5 =0,15K. Torga 7P = 7 -:0,15K = 1,05K. T.e. 7 pybaLuek AopoKe KYpTKK Ha 5%.

Mpumep 7. Tpu uncna oTHocATCA Kak 5:6:10. Ecnn nepsoe 4ncno ymeHolwntb Ha 10%, a BTopoe —
Ha 20%, TO Ha CKONbKO % Hago YBEAWYUTb TPeTbe 4YMCIo, 4Tobbl cymma He
nsmeHmnnacb?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 uncna oTHocATcA Kak 8/19: 0,6 : 93/95. TpeTbe Uncna 60/blle NONOBUHbI NEPBOro
Ha 36,5. Haiitn 6onbluee n3 uyucen.Pewenue.lyctb nepsoe umucno 8X/19; sropoe — 0,6X;

Tpetbe — 93X/95.Mo YCNOBUIO 3-e 6onblue 1/2 nepBsoro Ha 36,5:
9z 1 g 9z 4 i3 73 i3

—x-Z —X=3675 | —=—-—|=—; —H=—; X =46, 3,

95 2 19 95 19 2 95 2

Torga

1) nepsoe uucno (8/19) 46,5 = 20;2) sTopoe uncno 0,6 -46,5 = 28,5;3) TpeTbe 4Mcno
(93/95) 46,5 = 41,5 — Hanbonbluee U3 Yucen.

Mpumep 9. LleHa X0N0ANNIbHUKA B MarasmMHe eXeroaHo YyMeHbLUAeTcA Ha O4HO U TO XKe YMCNo
NPOLEHTOB OT Npeaplaylieit ueHbl. Ha CKOMIbKO MPOLLEHTOB KaKAabl rog, yMeHbllanacb LeHa
X0JIOAUNBbHUKA, €C/IN BbICTaB/IEHHbIA Ha npoaaxy 3a 8000 pybneir, oH yepe3 asa roga bbin
npopaaH 3a 6480 pybnein?

PeweHue. CornacHo ¢opmyne npumepa Ne10 nonyuymm ypasHeHne:8000(1 — p/100)2 = 6480; (1
— p/100)2 =0,81; oTkyaa 1 — p/100 = 0,9 nam 1 — p/100 = - 0,9. BTopoe ypaBHEHME He
yA0BNETBOPAET CMbICNY 33Ja4M, a U3 NepBoro Haxogum p = 10%.

Mpumep 10. Yemy paBHa nepBOHavYanbHaA CyMma BKnaaa (B pybnax), ecnm nocne AByx neT oHa
Bblpocna Ha 304,5 pybna npu 3% roposbix? PeweHue. MNyctb X — nepBOHayYanbHAA Cymma
BKNaga. CornacHo popmyne CNoXKHOro NpoueHTa noaydum ypasHeHume: X(1 + 0,03)2= X + 304,5;
1,0609X = X + 304,5; 0,0609X = 304,5; X = 5000 (py6.)

Mpumep 11. CbepbaHK B KOHUE roga Hauncnsaetr 3% K cymme, HaxoamsLlenca Ha cyeTy. Ha
CKOJIbKO pybneit yBennumTca nepBoHavanbHbIi BKAag B 1000 pybneit yepes 2 roga? PeweHue.
CornacHo Gopmyne cAoXHOro npoueHTta noay4mnm:1000(1 + 0,03)% = 1000-1,0609 = 1060,9 (py6.)
T.e. BKnag yseanuntca Ha 1060,9 — 1000 = 60,9 (py6.)

Mpumep 12. LleHy Ha aBTOMOOUAbL NOAHMMANW ABa pa3a: CHavyana Ha 25%, a 3atem Ha 20%. Bo
CKO/IbKO pa3 HOBafA LieHa Ha aBTOMO6uMb 60/1blle NnepBOHAYaNbHOWM LeHbl? PeweHune. Myctb X —
nepBOHaYabHaA LeHa aBTomobunA. Toraa LeHa nocsie nepBoro NoBblleHUA cocTaBuT 1,25%A =
1,25A, a nocne BToporo nosbiweHnsa:120%(1,25A) = 1,2 - 1,25A = 1,5A. 3HauuT, HOBas LiEeHa Ha
aBToMobunb bosblue nepBoHavyanbHOM LeHbl B 1,5 pasa.

Npumep 13. Koraa pabouuin coenan 2484 petanu, TO OKa3anoCb, YTO OH BbINOJHUA 46%
MecsAYHON HopMbl. CKONbKO AeTanieit cocTaBaseT mecAdyHana Hopma paboyero?1) 5400; 2) 4600;
3) 2116; 4) 1600.



PeweHwne.

1-11 cnocob: MycTb mecAYHan HOpMa COCTaBAAeT X AeTanel. Torna:2484 netanei - 46% x
aetanen - 100%x = 2484-100/46 = 5400.2-¢ cnocob: 3agaya CBOAUTCA K HAXOMKAEHMUIO
ymcna no ero npoueHTty:2484 : 0,46 = 5400, 4yTO COOTBETCTBYET MEPBOMY BAPUAHTY
OTBETOB.

MNpumep 14. B aByx rpynnax 50 yyawmxca. Korga unmcno yyawmxcsa nepsoi rpynnbl YMEeHbWWAK
Ha 20 %, a BTOpo rpynnbl yennuymnnu Ha 40 %, To B nepBOM rpynne cTano Ha 4 y4eHMKa MeHblLLe,
yem BO BTOPOM. CKO/IbKO y4alLumxcs 6b110 B KaXKA0M rpynne nepBoHaYaibHO?

PeweHue. MycTb X Uy — YMUCNO Y4EHUKOB B MEPBOMN WU BTOPOM rpynnax COOTBETCTBEHHO, TOr4a B
obeunx rpynnax: x + y = 50. Korga uncno yyauwmxca nepson rpynnbl ymeHblunam Ha 20 %, To mx
ynucno crano x — 0,2x = 0,8x. Korga uncno yyawmxca BTopon rpynnbl yseanumam Ha 40 %, To ux
ctanoy + 0,4y =1,4y. A pa3HULA B YNCIEHHOM KOoAn4vecTBe y4eHUKOoB cTana 1,4y —0,8x = 4. Pewunm
cuctemy YypPaBHEHW cnocobom CNOXKEHUA:

¥+ = 50, ¥+ = 50, dy + dy = 200, 11w = 220, W= 20,
Lady— 08 =4 T |—dx ¥y =4 T | —dx+7y =4 T lx+y=250"|x=30

Mpumep 15. LleHa ToBapa cHavana cHM3mnacb Ha 40%, a 3aTem ero HOBaA LeHa NoBbICMAACh Ha
40%. CpaBHUTE NOCNEAHION LIeHy TOBapa C ero nepBoHavyasbHoOM LeHon.1) ueHa ctana Huxke; 2)
LeHa cTana Bbiwe; 3) He U3meHuNack; 4) ANnA oTBETa He XBaTaeT AaHHbIX.

PeweHune. MycTb ToBap cToun X pyb., Toraa nocne cHuxeHus Ha 40% oH ctan ctoutb X — 0,4x =
0,6x (py6). A 3Ty LeHy noBbicuan Ha 40%, T.e. ToBap cTan ctomuTb: 0,6x + 0,4-0,6x = 0,6x +0,24x
=0,84x. Taknm obpasom, ToBap cToun X pyb, a ctan ctouTb 0,84x, T.e. Ha 16% MmeHblLLe.

Mpumep 16. [iBy3HauHOe 4yMcao B 4 pa3a 6onblie cymmbl cBOMX LMP, a KBaApaT 3TOM CYMMbI B
2,25 pa3a 6o/blwe camoro ymcaa. Hatu ato umcno.

PeweHue. Myctb 10A + B — gaHHoe yuncno.

{ 104 + 8 = 4(A + B), {( 10A - 44 = 48 - 5, {( BA = 38,

2 104 + BY 9 1DA+B(1DA+B_ B
(A+8F = 225(104 + &), T)_E[mqw) Z ) . 9)_[1

104 + B =326, |124 = 26,
10A +B = 36. OTBeT:

B =24, B=24 [B=§
A

Mpumep 17. Cymma Kyb6oB umdp ABY3HAYHOrO YMCna paBHa 243, a npomnsBeaeHMe CYMMbl ero
umMdp Ha npomsBegeHune UmMdp 3Toro Ymcna pasHo 162. Haiitm ato uncno.Pewenue.lMNyctb 10A +

{ AP+ 87 =243=F, {[A+B][A2—AB+BZ):35JE1%

(A+B8)AB=162=23, (A+B)1AB=2.3

B — paHHOe yuncno. Paspgenmm



A-AB+ 5 _ 3 A B _q,3_2
(1) Ha (2): AB 22 B A 2 2 NyctbA/B=t.t+1/t-5/2=0,2t2-5t+

2=0,t1=2,t2=1/2.Monyunm ase cuctembl: A/B =2/1 uan A/B = 1/2.01BeT:

Mpumep 18. HekoTopaa cymma, 6onbwe 1000 pybnein bbina nomelteHa B 6aHK 1 nocne
nepBoro rofa XpaHeHua NPOoLLEHTbl, HAYMUCAEHHble Ha BKnag, coctasuam 400 pybnein. Bnageney,
BKM1aZa fo6asun Ha cyeT ewe 600 pybnen. Mocne BTOPOro roga XpaHeHUA U HAYUCNEHUA
NpoLeHTOB CyMMa Ha BKaae cTana pasHoi 5500 pybaam. Kakosa 6blna nepBoHavyanbHas
CyMMa BK/MaZa, ecnv NpoLeHTHanA cTaBka baHKa Ansa NepBOro M BTOPOro rogoBs XxpaHeHua bblna
oAunHaKkoBa’?

PeweHune. MycTtb X pyb. — nepBoHavanbHana 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 roga XpaHeHus,
yumnTbiBas gobasneHue Ha Bknag 600 py6., npumer Bua: (X + 1000)(1 + p/100) = 5500.
Packpoem ckobku:X + Xp/100 + 1000 + 10p = 5500, 3ameTum, yto Xp/100 = 400, Toraa
ypaBHeHue npumeT Bua: X + 10p = 4100. Noactasum B Hero p = 40000/X, nonyyeHHoe B
nepBOM ypaBHEHWUU, 1 Nepeiaem K KBagpaTHOMY ypasHeHuto: X2 - 4100X + 400000 = 0. Pewas,
KOoTopoe nonyynum asa kopHaXi = 100 u X2 = 4000.Mo ycnosuto 3agaum cymma boina 6onblue
1000, T.e. noxoanT TONbKO BTOPOE peLleHune.

ApudmMeTnyecKue TEKCTOBBIE 3a1a4H

1. 3agaHue 1 (Ne 25205)

Tennoxopg paccumntaH Ha 1000 naccaxknpos 1 30 uneHos KomaHabl. Kaxkgaa cnacatenbHasn
LWAIOMKa MOXKeT BMecTUTb 50 yenosek. Kakoe HaMmeHbLLee YMC0 WAKNOK AOKHO ObiThb Ha
TENNoxoae, 4Tobbl B C/iy4ae HEOBX0A4MMOCTM B HUX MOXKHO ObI/I0 pa3MecTUTb BCEX NAaCcCaXKMpPoB
W BCEX YIEHOB KOMaHAbI?

2. 3apaHue 1 (Ne 24705)

®nakoH wamnyHAa ctout 170 pybneir. Kakoe Hambonbwee KonuyectBo GNaKOHOB
MOXHO KynuTb Ha 1100 pybnei Bo Bpemsa pacnpoaarku, Koraa ckuaka coctasnaet 35%7?

3. 3apgaHue 1 (Ne 25479)

LLlapukoBas py4yka ctout 30 pybneir. Kakoe HanbonblLuee KOMYECTBO TAKUX PYYEK MOMXKHO
6yaet kynuTb Ha 300 pybnelt nocne NoBbIWEHUA LLeHbl Ha 25%7?

4. 3apaHue 1 (Ne 25429)

Tetpagb ctouT 40 pybneit. Kakoe Hambonbllee KOAMYECTBO TaKUX TeTpaden
MOXHO 6yaeT KynuTb Ha 950 pybnelt nocsie NOHUMKEHUA LeHbl Ha 25%7?

5. 3apgaHue 1 (Ne 24355)



MarasuH 3aKynaeT UBeTo4YHble FopLUKM No onToBoM LeHe 100 pybnel 3a WTyKy U NpoaaeT ¢
HaueHKoi 30%. Kakoe Hanbobllee KONMYECTBO TAaKMX FOPLLUKOB MOKHO KYMUTb B 3TOM
MmarasuHe Ha 1200 pybnen?

6. 3agaHue 1 (Ne 25255)

B nauke 500 nnctos 6ymaru popmaTta A4. 3a Hegento B opuce pacxoayetca 300 nuctos. Kakoro
HaMMeHbLLEro KoAM4ecTBa Navyek bymarun xsaTuT Ha 6 Heaenb?

7. 3apgaHue 1 (Ne 24855)

CToumocTb npoe3aHoro buneta Ha mecaw, coctasnaeT 207 pybnen, a croumoctb  H6uneTta Ha
oAHy noe3aky — 20 pybnen. AHa Kynuna npoesgHon u caenana 3a mecauy, 30 noesgok. Ha
CKOJIbKO pyb6ielt bonblie oHa 6bl NOTPaTMAa, eciiv bbl MOKyNasia 6UNETbl Ha KaXKayk Noe3aky?

8. 3apgaHue 1 (Ne 24505)

BonbHOMY NPONKMCaHO IEKAPCTBO, KOTOPOE HYXKHO NpMHMMaTb Mo 0,51 4 pasa B AeHb B TeyeHue 3
AHel. B oaHolt ynakoske 10 Tabnetok nekapctsa no 0.5 r Kakoro HaumeHbLLEero KosMyecTsa
YNAKOBOK XBaTUT HA BECb KYpC fieyeHma?

9. 3apgaHue 1 (Ne 24905)

Ona npurotoBneHua map1MHaaa aas orypuos Ha 1 anTp Bogbl Tpebyetca 10 r AMMOHHOM
KMCNOTbI. JIMMOHHAA KNCNOTa NpoaaeTca B NakeTuKax no 15 r. Kakoe HaMmeHbLlee YMCNo nayvek
HY>KHO KYMUTb X035IMKE A/19 NPUroTOBAEHMA 8 INTPOB MapuHaaa’?

10. 3apgaHue 1 (Ne 25005)

LLlokonagka ctout 40 pybnei. B BocKpeceHbe B cynepmapKeTe AeNCcTByeT cneunanbHoe
npeasioXKeHue: 3annaTue 3a ABe WOKONAAAKKU, MOKyNnaTenb nonyyaeT Tpu (o4Hy — B MOAAPOK).
Kakoe Hanbosbluee KOANYECTBO LLOKONAAA0K MOMKHO NONYyYMTb, NOTPATMB He 6onee 320 pybnei
B BOCKpeceHbe?

N3 Ne 2 «Anredpa»

PauMoHanbHble HepaBeHCTBa
1. 3apaHue 15 Ne 507491

2 _ _
X 6x+8_ x—4 <o.
x—1 x2—=3x+2

PewwnTe HepaBeHCTBO:
2. 3apaHue 15 Ne 507658

PewwunTe HepaBeHCTBO


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

x2—2x—|—1+x2+2x+1< (2x* —x+5)?
(x+2)2 (x—3)2 ~ 2(x+2)%(x—3)%

3. 3apaHue 15 Ne 508212

x*—3,6x+3,24)(x—1,5) <0.

PewwnTe HepaBeHCTBO: (

4. 3apaHue 15 Ne 508213

PewwmnTe HepaBeHcTBO: X 1 2—x "
5. 3apaHue 15 Ne 508345

- 2<2

e — 32
PewnTe HepaBeHCTBO: |x’ X
6. 3apgaHue 15 Ne 508346

2—(x—6)""!
50— 6) 11

~0,2.

PelwnTe HepaBeHCTBO:
7. 3apaHune 15 Ne 508347

6 3 -6 -
PewwTe HepaBeHCTBO: xV3-3 x/3-9"

2.

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

% — 10x]|
(X2 +7x+6)%

(k1) —(x+6)7") <

2. 3apaHune 15 Ne 507670

PewwuTte HepaBeHCTBO

» N2 %% + 6x]
() = () ™) < 5

—o0; —3 —3V2] U {3} U[~343V2; 4) U (4; o).

OTBerT: (

3. 3apgaHue 15 Ne 508356


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

25x* —3|3— 5x| < 30x—9.

PewwunTte HepaBeHCTBO:
PeweHue.

MNpeobpa3yem HepaBEHCTBO:

25x* —30x4+9—3|3 - 5x| < 0= (5x—3)* = 3|3 — 5x/ < 0.

CHEEE)
OTBeT: "5 5°5)

4. 3apaHue 15 Ne 508358

25x* — 4|8— 5x| < 80x — 64.

PewwuTe HEPAaBEHCTBO:

(4_ S)U(S' 12)
OTBerT: 55 55 .

5. 3apgaHue 15 Ne 508380

x<14—|2—x|.

PelunTe HepaBeHCTBO: 3’35 + 3’ —3

orser:[—3: 7].

MppaumnoHanbHble ypaBHeHUA (c caiita PUMO)

1. 3amaumme 13 Ne 507572,
PewunTe ypaBHeHMe

VrtaVi A Jx—avaid=4.

OTBeT: [4; 8]
2. 3apaHue 13 Ne 519658

a) PewuTe ypaBHeHue

Va3 —4x2 —10x+29 =3 —x

6) YKarKnuTe BCe KOPHW 3TOr0 YpaBHEHUS, MPUHAANENKALLUE NPOMENKYTKY [_

OTBeT: a){_2;2}; 6) 2.

3. 3apaHue 13 Ne 520994

V3; \/ﬁ]'


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

x—3vVx—14+1=0.

a) PewuTe ypaBHeHMe:

V3;1/20].

6) YKaxKunte KOpHWU 3TOro ypaBHEHUA, NPUHASNEKALLNE 0Tpe3Ky[

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

JNlorapudmmueckue 1 nokasaresibHble ypaBHEHUA

1. 3apaHue 13 Ne 502053

1+logy(9x” +5) =log 5 V/ 8x* + 14,

a) PewnTte ypaBHeHue

_1:2
"9

! 8]
6) HaligmTe BCce KOPHW 3TOTO YPaBHEHUSA, NPpUHAANEXKaLLMe OTPe3Ky

2. 3apaHue 13 Ne 502094

97 8.3 1 45=0.

a) PewnTte ypaBHeHMe

7
1, =
6) Hanaute Bce KOPHM 3TOrO YpaBHEHMUA, MPUHaANEKALME MPOMENKYTKY 3
orser: a) 1, 1083 5: ) logs 5.
3. 3apaHue 13 Ne 503127

4x2—2x—|—l _|_4x2—2x — 20
a) PewnTe ypaBHeHue '

6) Hanaute Bce KOPHM 3TOro YypaBHEHMUA, NPUHaANeKallme 0Tpe3Ky[_1; 2]-

:1i\/§;6)x:1—\/§.

OtBerT a) X

4. 3apaHue 13 Ne 502999

7. 9x2—3x+1 + 5 . 6x2—3x+1 _ 48 . 4x2—3x — 0

a) PewuTe ypaBHeHue
6) Hallante BCce KOPHM 3TOrO YpaBHEHUSA, NpUHaANeXalwme oTpesky [-1; 2].

5. 3apaHune 13 Ne 513605

27% _5.9% _3¥2 145 — .

a) PewuTe ypaBHeHME

6) YKaK1Te KOPHM 3TOr0 ypaBHEHUA, NPUHAA/IEKaLLMe OTPE3KY [logz4; log; 10].

6. 3apaHue 13 Ne 514081


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

3.9%7 _7.6°+3. 44 =,

a) PewuTe ypaBHeEHME

6) YKaxKunte KOpHU 3TOro ypaBHEHMA, NPUHALNEKALLETO OTPE3KY [2; 3}-

log% 3; log% 4,6 log% 3.

)

OtserT: a)

7. 3apaHue 13 Ne 514623

2 _
a) PeluunTte ypasHeHune 6loggx —Sloggx+1=0.
6) HailamTe BCe KOPHM 3TOrO YpaBHEHUA, NPUHAA/IENKALLME OTPE3KY 2; 2,5].

2v2:4) 5.

8. 3apaHume 13 Ne 515705

OTBeT:a)2m

5474 0. 1Vl g 58

a) PewwuTe ypaBHeHUe

6) Hangute Bce KOpPHM 3TOro YpaBHEHMUA, NPUHaaAexKalme 0Tpe3Ky[_3; 1]-
Oteer: a) -4; 0; 6) 0.
9. 3apgaHue 15 Ne 515726

28x% +2x— 10
X+ 6x°+ o ); <2.
x_

PewnTe HepaseHCTBO
10. 3apaHue 15 Ne 515745

2 3
+ <0.
PelunTe HEPaBEHCTBO 2 —12x+35 X —17x+70

11. 3apaHue 15 Ne 516402

4x* — 43 +x2 2 — T+ 5x+1
+ < 0.
—2x24+5x—2 x—2

PewwnTe HEPaBEHCTBO

12. 3apaHue 15 Ne 523377

473 23 (16 —x*) — 16x* > 0.

PewwnTe HEPaBEHCTBO

nA3 Ne 3 «TpuroHomeTpua»


https://math-ege.sdamgia.ru/problem?id=514623
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

MpeobpasoBaHue TPUrOHOMETPUUYECKUX BbiparKeHUin

1. Bbluncaure: 44V/§t,f} (—4807)

-1 — _Eﬁ ;_’_ ‘}
2. Haiigute 3 cos o, ecn S = — 3~ 0V € (% ‘TT).

sin oy = ——= 1 E 9
3. Haitgure 1O ecan Vi € (1, 5m 2m)

13sin 1527
4. HanguTe 3Ha4yeHue BblpaXKeHuUA: cos 767 -cos 147

Aeos(m— 3 )+ sinl §+.1'fl

5. YnpocTuTe BblpaskeHue: cos|F+3m)

6. Haligute 2 cos 2oy, ecin S GF = 0,7,

1 —cos 2o +-sin 2oy — 0.3
7. Boruucymre T cos 20 rsin 2, ecmn LG = U,
TpuroHomeTpuuyeckue ypasHeHusa, uccnegosaHme 0413

1. 3apaHue 13 Ne 505152

Scosx+4 B
a) PewnTte ypaBHeHue dtgx—3
5w
S
6) Hanaute Bce KOPHM 3TOrO YypaBHEHUA, NPUHaAAeXKallMe OTPe3KyY 2

4 4
{n’—arccos—+27rk: kEZ}; — 31 — arccos —.
OtBerT: a) 5 6) 5

2. 3apaHue 13 Ne 507430



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

2sin®x — 5sinx — 3

= 0.
A/ X+ %
PewmuTe ypaBHeHue:
T
{(—1)”“— +7nn:ne N} :
OTBerT: 6
3. 3apgaHue 13 Ne 507620
4cos® x+ 8sinx — 7 _0

PewwunTe ypaBHeHMe: vV lgx

5
{—n+277:k: kEZ}.
OTserT: 6

4. 3apaHue 13 Ne 507633

(sinx—1)(2cosx+1)

=0.

PewwuTe ypaBHeHUe V tgx
21
{——+27rk: keZ}.
OTBerT: 3
5. 3agaHue 13 Ne 507689
2sin® x + 3cosx
: =0.
PelunTe ypaBHeHMe: 2sinx—+/3
21
{——+27rk: keZ}.
OtBert: 3
6. 3apaHune 13 Ne 508971
cos2x +v/3sinx — 1

= 0.

a) PewnTe ypaBHeHue (gx— \/§
n
[271; —
6) YKaKuTe KOpHW 3TOro ypaBHEHUSA, NPUHAA/EXKALLNE OTPE3KY 2
21 81
{TL'k, — 27k : ke Z} ;2w —; 37

OrTBerT: a) 3 6) 3

7. 3apaHue 13 Ne 512398

(\/Esinzx-l— COSX — \/5) v —6sinx = 0.

a) PewuTe ypaBHEHME


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

r
[271';—] .
6) Hallante BCe KOPHM 3TOrO YpPaBHEHUSA, NPUHAANEXKALLME OTPE3KY 2
k,—Zomk, X ionk:kez 7”
Tk, —— + 27k, —— + 27k : k € }; -
Orser: a){ 4 2 6) 27, 37; 2

8. 3apgaHue 13 Ne 507426

1
V' sinxcosx (— + 1) = 0.
tg2x

PewwnTe ypasHeHue:

3
{—n+7rk: kEZ}.
OtBert: 8

9. 3apaHue 13 Ne 505498

1 3
— +2=0.

. 2 .
a) Pewmnte ypaBHeHue SIN" X SINX

——, -7
2?

.

6) YKaKuTe KOpHW 3TOro ypaBHEHUSA, NPUHAAIEXKaLLNeE 0Tpe3Ky[

5
{f+2nk,f+2nk,—”+2nk: keZ}; Nz 37 _Im
OrtBerT: a) 2 6 6 6) 6 2 6

10. 3apaHue 13 Ne 484556

(2cos®x — Scosx +2) -log; (—sinx) = 0.

PewunTe ypaBHeHMe
T T

{-2+2mk, —Z 27k keZ}.
OtBerT: 2 3
11. 3apaHue 13 Ne 500638

3
4tg’x 4+ —+43=0.

a) Pelunte ypaBHeHue Cosx

[STC ]
6) HaliauTe BCe KOPHM 3TOFO ypaBHEHMA, NPUHAAEXKaLLME NPOMENKYTKY
OrtBer: a) {m+2nk: ke Z};6)37L'.

12. 3apaHue 13 Ne 507694

RY1
tgx + cos (7 — 2x) = 0.

[aHo ypaBHeHuUe

a) PewnTe ypaBHEHME;


https://math-ege.sdamgia.ru/problem?id=507426
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

T
= 5]
6) YKarKuTe KOpHU ypaBHEHUS, MPUHaANEKaLLME npo:v\emyn(y[ 2

T Tk 3 =« T

{n’k;——l——:kEZ}; -, ——,——, 0, —.
OTBerT: a) 4 2 6) 4

13. 3apgaHune 13 Ne 516274

95in2x . 32\/§sinx
v 11sinx

=0.
a) PewuTe ypaBHeHMe
r

2 T

6) Hanagute Bce ero KOpHU, NpUHaaaexawme 0Tpe3Ky[

14. 3apaHune 13 Ne 516331

2sinx — sinx

=0.

a) PelunTe ypaBHeHMe log;(cosx)

Sm; 77r
2

6) HallgmTe BCe KOPHW 3TOTO YPaBHEHUSA, MPUHAAIENKaLLME OTPE3KY

N3 NeS «Ilnanumerpus»

Tpuzonomempus ¢ NpAMOY2016HOM MPEY20TbHUKE
. —n K
1. B TpeyrosbHuke ABC yron C pasen 907, BC = 15, tgA = 0,75, Haiigute AC.

OtBeT: 20.

90°, tgA = & AC = 20

2. B tpeyronbHuke ABC yron C paseH . Hanaute AB.

OtBeT: 20,5

Tpeyzonvnuxu. @opmynvl na1owyadu mpeyoibHuKa

3. B TpeyronbHuke ABC ctopoHbl AC 1 BC paBHbI. BHewWwHM yroa npu BepwinHe B
paBeH 122° Hangwute yron C. OTBeT aanTe B rpagycax.

OtBerT: 25

Inemenmeot mpey2ojibHuUKa.: 6biCombal, MeollaHbl, 6uccel<mpu0bl
o

4. B tpeyronbHuke ABC yron ACB paBeH 90 , yron B paBeH SSC', CD — meguaHa. Hangute
yron ACD. OTtBeT galiTe B rpagycax.

5. B octpoyronbHom TpeyronbHuke ABC yron A paseH 65°. BD u CE — BbICOTbI,
nepecekatwuwmeca B Touke O . Haligmte yron DOE. OTBeT aalite B rpagycax.


https://math-ege.sdamgia.ru/problem?id=516274
https://math-ege.sdamgia.ru/problem?id=516331

O

A L = B

6. OCTpble yrabl NPAMOYro/IbHOMO TPEYro/NbHUKA PaBHbI 247 1 66°. Haigute yron mexay

BbICOTOM U Me,ﬂ,M&HOl;'I, nposeaeHHbIMU U3 BEPLUMHbI NPAMOTO yraa. OTtBeT ,a,aﬁTe B rpagycax.

C

M H

7. B tpeyronbHuke ABC yron A paseH 60 yron B paBeH 827, AD, BE u CF — buccekTpuchil,
nepecekaruwmeca B Touke O. Hanagute yron AOF. OTeeT galite B rpagycax.

C

A L < B

8. B TpeyronbHuKe ABC npoBeaeHa buccektpuca AD n AB=AD=CD. Hangute meHbLINI yron
TpeyronbHuka ABC. OTBeT galiTe B rpagycax.

OTBeT: 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

Hapannenozpamm

o _ f
9. B napannenorpamme ABCDAB=3, AD=21, SIMA = 3. Hangute 60/bLyO0 BbICOTY

napannenorpamma.
OtBeT: 18

10. Mnowaap napannenorpamma pasHa 40, ABe ero cTOPOHbI paBHbl 5 1 10. Haiante 6oabliyto
BbICOTY 3TOro napassiesnorpamma.

IIpamoyzonvnuk
11. MepumeTp NpAMOYro/ibHMKA paBeH 8, a naowaab pasHa 3,5. Hangute gnaroHans aToro

NPAMOYTO/ibHMKA.
OtBerT: 3.

12. CepegmHbl NocneaoBaTebHbIX CTOPOH NPAMOYrO/ibHUKA, AMaroHa b KOTOPOro paBHa 5,
coeauHeHbl oTpe3kamu. Harante nepumeTp o6pa3oBaBLLErOCA YETbIPEXYrONbHUKA.

Tpaneyus u ee ceoiicmea
13. OcHoBaHUA paBHObeApeHHOM Tpaneuumn paBHbl 14 1 26, a ee 60KOBble CTOPOHbI paBHbI 10.

HalauTe naowaab Tpaneymu.

14. OcHoBaHUA paBHObeApPEHHOM TpaneLumn pasHbl 8 U 6. Paanyc onncaHHOM OKPY*KHOCTH
paBeH 5. Hainaute BbicoTy Tpaneuuw.

15. OcHOBaHUA Tpaneumn pasHbl 2 1 3. HaliamTe oTpe30oK, COeAMHSAIOLLNM cepeanHbl
JAuaroHanemn Tpaneymm.

OtBeT: 0,5.

16. AlnaroHanu paBHobeApeHHOM Tpaneummn gMaroHann nepneHanKyaapHbl. Boicota Tpaneuymm
paBHa 9. Hangute ee cpefHIO0 IMHUIO.

OtBerT: 9.

lleumpajzbubze U 6nUCAHHbLE )2lbl
17. [lyra okpyKHOCTU AC, He cogepKalan TOUYKN B, nmeeT rpagycHyto mepy QE]E]C', aayra

OKpPY*XHOCTM BC, He cogepKallan TOUKM A, UMeeT rpafyCHY0 mepy 80°. Hangnte BNUCaHHbIN
yron ACB. OTtBeT gaiTe B rpagycax.



A B
OtseT: 40

18. Yron ACB paBeH 3° lpagycHada BenmumnHa ayrn AB oKpy»KHOCTU, He cogeprKalyeit Touek D n
E, pasHa 124", Haliaute yron DAE. OTBeT faiiTe B rpagycax.

eV

A

OtBerT: 44.

Kacamenwvnasn, xopoa, cekyuian
19. Yron mexay xopaon AB 1 KacatenbHol BC K OKpY»KHOCTM paBeH 327, HalianTe BennumnHy

MeHbLLEeN ayru, ctarmsaemomn xopaoi AB. OTeeT AaliTe B rpagycax.

B
\ ¢
OTBeT: 64.

20. KacatenbHble CA n CB K okpy»HOCT1 0bpa3ytoT yron ACB, paBHbIi 122°, Hangurte
BEJINYMHY MeHbLUel ayrn AB, cTArMBaemon TouKamm KacaHua. OTBET gaiTe B rpagaycax.


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

Bnucannwvie u onucannvie mpey2o/ibHUKu
21. BoKoBble CTOPOHbI paBHObEeAPEHHOr0 TPEYro/IbHUKA PaBHbI 5, OCHOBaHMe PaBHO 6.

Haingute paanyc BNMCaHHOM OKPYXKHOCTW.

C

A B

OtBeT: 1,5.

22. OKpPYKHOCTb, BNMCAHHasA B paBHObEAPEHHbIV TPEYrONbHUK, AENUT B TOYKE KacaHWUA O4HY U3
H6OKOBbIX CTOPOH Ha ABa OTPEe3Ka, A/IMHbI KOTOPbIX PaBHbI 5 U 3, CYMTan OT BEPLUUHDI,
NpoTUBO/ENXKaLLEe OCHOBaHMIO. HaillguTe nepnmeTp TpeyroibHMKa.

C

A B

OtBerT: 6.

23. MeHblan ctopoHa AB TynoyronbHoro TpeyrosnbHmMka ABC paBHa paguycy onmcaHHOM OKOJ0
Hero oKpyxHocTtu. Haigute yron C. OTBeT gaiiTe B rpagycax.

OtserT: 30.

24. CtopoHa AB TynoyronbHoro TpeyrosnbHnka ABC paBHa paguycy OnMCaHHOM OKOJI0 Hero
OKpYy»HoCTW. HaliguTe yron C. OTBeT gaiite B rpagycax.

OtBeT: 150.

25. KaTeTbl paBHObeApeHHOro NPAMOYro/IbHOIO TPEYrolbHUKA PaBHbI 82 + 41'\/@. Hangute
pPaanyc OKPYKHOCTU, BMIUCAHHOM B 3TOT TPEYrONbHUK.

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

Bnucannwvie u onucannsvie uemolpexy2ojibHUKuUu
26. B yeTblipéxyronbHuMk ABCD BNncaHa OKPYKHOCTb, AB = 1[], C'D = 16. Hanaute

nepumeTp vyeTbipéxyroabHuka ABCD.

27. CTopoHbI YeTblpexyronbHuka ABCD AB,BC,CD 1 AD cTArMBatoT AyrM ONMCAHHOM OKPYXKHOCTH,
rpagycHble BE/IMYNHbI KOTOPbIX PaBHbl cOOTBETCTBEHHO 95,49,71,145 rpagycos.HaliauTe yron B
3TOro yeTblpexyronbHuka. OTBeT fanTe B rpajycax.

OtserT: 108.

28. Yron mexkay CTOpoOHOM NPaBuIbHOTO N-yroJibHMKa, BMIMCAHHOTO B OKPYXKHOCTb, M PagMyCcCoOM
~ & =] “
9TOWN OKPYMKHOCTU, NPOBEAEeHHbIM B O4HY U3 BEPLUMH CTOPOHbI, paBeH 84 Hangute n.

nUA3 Ne 5 CrepeomeTtpus

2V/3,

BbicoTa SHNupamuapl pasHa 3. Touykmn M u N — cepeauHbl pébep CD n AB, cooTtBeTcTBeHHO, a NT —

1. B npaBuMAbHOW YeTbIpEXyronbHOM nupammae SABCD ctopoHa AB OCHOBaHMA paBHa a

BbicoTa nupammabl NSCD c BepwinHoi N 1 ocHoBaHuem SCD.
a) [lokaxkuTe, yto TouKa T siBNAeTCA cepegmHol SM.

6) Haiaute pacctoaHune mexagy NT u SC.

2.

OcHoBaHMeM npamoit TpeyronbHon npuambl ABCA1B1C1 ABNAETCA NPAMOYroAbHbIA TpeyroabHnk ABC ¢
npambim yriom C. F'paHb ACC1A1 ABNAETCA KBagpaToM.

a) JoKaxute, uto npsamble CA; U AB1 nepneHanKyNapHbl.
6) Haltaute pacctosiHne mexay npambimm CA1 u ABy, ecnn AC=4,BC=17.
3. B OCHOBaHMHU YeTbIPEXYrosbHOM nupamunapl SABCD nexut npAmoyronbHUK ABCD co

BC = 5/3.

CTOPOHaMM AB =12 u OnuvHbl 60KoBbIX p€bep Nupammapl SA =5, SB =13, SD = 10.

a) JoKaxuTte, 4to SA — BbICOTa NUPAMUAbI.
6) Haiiaute paccToaHMe oT BeplwKHbI A A0 naockocTu SBC.

4. B npaBuabHOM TpeyroabHoM nupamuae SABC c BeplnHOM S, Bce pébpa KoTopoii pasHbl 4, Touka N —
cepeanHa pebpa AC, TouKa O UEHTP OCHOBaHWA MUpPaMUAbl, TOYKa P AennT oTpe3oK SO B OTHOWEHUN
3:1, cumTan oT BEPLWMHbI NMPaMUAbI.

a) JoKaxute, uto npsaman NP nepneHAnKynsipHa npamoit BS.

0) Hatinure paccrosiaue ot Touku B no npsimoit NP

5. B npaBunbHON TpeyronbHoit npuame ABCA;B:C; cTOpOHa oOcCHOBaHMA AB paBHa 6, a 6oOKoBoe
pebpo AAipaBHo 3. Ha pebpe AB oTmeuyeHa Touka KTaK, YToAK= 1. Toukmu Mul — cepeguHbl
pébep A1C1 1 B1C1c00TBETCTBEHHO. [110CKOCTb Y NapannenbHa npamon AC n coaepuT Toukn K u L.



a) [lokaxkuTe, 4To NpAMas BM nepneHAMKYAAPHA NAOCKOCTU V;
6) Haltaute pacctosiHue oT Toukn C 40 NJAOCKOCTH Y.
6. Pebpo SA nupamunabl SABC nepneHaMKynapHO NA0CKOCTM ocHoBaHuA ABC.

a) [JloKkakuTe, YTO BbICOTA NMPaMUAbI, NPOBEAEHHAA U3 TOUYKU A, Ae/UTCA NIOCKOCTbIO, NPoXoasLLei
yepes cepeanHbl pébep AB, AC n SA, nononam.

6) Hangnte paccTosHue oT BEPLWMHbI A A0 3TOM NAOCKOCTH,
SA=+/5, AB=AC =5, BC =2/5.

ecin

7. B ocHOBaHMM NpaBubHOMN TpeyroabHoW npuambl ABCA1B1C1 NeXUT TPEYrofibHUK CO CTOPOHOI 6.
BbicoTa npu3ambl pasHa 4. Touka N — cepeaunHa pebpa A1Ci.

a) MNocTpoliTe ceueHne NPMU3Mbl NNOCKOCTbIO BAN.

6) Haliante nepmMmeTp 3TOro ceyeHums.

8. Ha pebpe AAl npamoyronbHoro napannenenunena ABCDA1B1C1D1 B3ATa  TOuKa E Tak,

AB = 4\/5’ AD =12, AA; = 14.

yto A:E = 6EA. Touka T — cepeamnHa pebpa B1Ci. M3BecTHO, uTo
a) JoKaxuTte, 4to NaockocTb ETD;, aenut pebpo BB; B oTHOWEHUN 4 : 3.
6) Hallaute naowaab ceyeHus napannenennnena Nnaockoctbio ETD;.
9. OcHoBaHMEeM nNpsAMON uYeTblpexyronbHol npuambl ABCDA'B'C'D' aBnaetca Keagpat ABCD co

3v2 2V7

CTOpOHOM , BblCOTa MNpPM3Mbl paBHa ' Touka K — cepeguHa pebpa BB'. Yepes
ToukM K 1 C' npoeeaeHa NA0CKOCTb a, NapannenbHas npamon BD'.

a) [loKakuTe, 4To ceveHme NPU3Mbl MIOCKOCTbIO A ABAAETCA paBHOOeAPEHHbIM TPEYTroIbHUKOM.
6) Hailgute nepMmeTp Tpeyro/bHMKa, ABNAIOLLErOCs Ce4eHMeM MPU3MbI NIOCKOCTbIO .

10. B kybe ABCDA1B1C1D; Bce pébpa paBHbl 4. Ha ero pebpe BB; oTMmeyeHa Touka K Tak, yto KB = 3.
Yepes Toukn K 1 C1 NocTpoeHa NJA0CKOCTb A, NapannenbHasa npamoi BD;.

a) fokaxkute, 4to A1P : PB; =2 : 1, rae P — To4YKa nepeceyeHmsa NAOCKOCTU a ¢ pebpom A1B;.
6) Haiiaute yron Hak0Ha NNOCKOCTU A K NAOCKOCTU rpaHn BB1CiC.
11. B npamoyronbHom napannenenunene ABCDA1B1C1D;1 nssectHbl pébpa AB =35, AD =12, CC; = 21.

a) [loKkaxKuTe, UTo BbICOTbI TPEyronbHMKoB ABD u A1BD, npoBeAéHHble K cTopoHe BD, nmetoT obliee
OCHOBaHMe.

6) Haliaute yron mexay naockoctamu ABC v A1DB.

12. [lnameTp OKPYKHOCTM OCHOBaHMA UMAMHAPA paBeH 20, obpasywowan uuanHApa paBHa 28.
lMnocKocTb NnepecekaeT ero OCHOBAHMA NO Xopgam AauHbl 12 n 16. PacctoaHue mexay aTMMmM xopgamm

2v'197.

paBHO

a) JokaxuTe, yto LUEHTPbI OCHOBaHUM UMAnHOPa nexXat no ogHy CTOPOHY OT 3TOM NAOCKOCTM.



6) Haiaute yron mexay 3Tol NAOCKOCTbIO M NNOCKOCTbIO OCHOBAHUA UNMANHAPA.

AB =83

13. B npasunbHoM TpeyroabHoW npuame ABCA1B1Ci CTOPOHA OCHOBAHMA ’a 6okosoe

pebpo AA; = 5.
a) Hariaute annHy oTpesKa A:K, rae K — cepeauHa pebpa BC.
6) Haliaute TaHreHc yrna mexay naockoctamu BCA; v BB1Ci.

14. B OCHOBaHMWM  YeTbIPEXYroNbHOM  nupamugbl SABCD nexkut  npamoyronbHuK ABCD co
CTOpOHamu AB =4 nBC=3. OnvHbl 60OKOBbIX pébep

e SA = V11, SB=3V3, SD =2/5.
a) [lokaxuTe, 4yto SA — BbICOTa NUPaMUAbI.
6) Haliaute yron mexkay npamoit SC n nnockocTbio ASB.

15. Bce pébpa npaBuabHON TpeyrosbHOM nupamuabl SBCD ¢ BeplumMHOMN S paBHbI 9.

OcHoBaHue O BbicOTbl SO 3TOM NMpamuabl ABASETCA CepeAnHOM oTpesKa SSi, M — cepeamHa
pebpa SB, TouKa L nexut Ha pebpe CD Tak,uto CL: LD =7 : 2.

a) [loKaxkuTte, 4to ceveHme Nnupamuabl SBCD nnockocTbio S1LM — paBHOGeapeHHan Tpaneums.
6) BblumMcanTe ANMHY cpeaHeit IMHUKM 3TOM Tpanewuuu.

16. B npaBuibHON TpeyronbHOW nupammae SABC cTopoHa OcHOBaHWA AB pasHa 12, a 6okosoe
pebpo SApasHo 8. Toukn M u N — cepenmHbl pébep SA 1 SB cooTBeTCTBEHHO. 10CKOCTb O COAEPKUT
npamyto MN 1 nepneHAUKYNAPHA NNOCKOCTU OCHOBAHUA NUPaMuapl.

a) [lokaxkuTe, YTO NAOCKOCTb A AeNUT MeanaHy CE OCHOBaHUSA B OTHOLWEHUN 5 : 1, cumTas oT Touku C.

6) HaignTte 06bEM NUpamnabl, BEPLUMHOM KOTOPOW ABAAETCA TouKa C, @ OCHOBaHMEM — ceyeHue
nupamunapl SABC N1OCKOCTbIO a.

HNPUJIOXEHHUE 2

OueHoYHbIE CPEACTBA VIS POBEACHUS IPOMEKYTOYHOM aTTECTALMH 110
pucuuninHe «IIpakTHKYM 10 peleHHuI0 32124 NMOBbIIIEHHON CJIOKHOCTH
HIKOJIbHOI0 Kypca MaTeMaTHKID)

a) NMhaHnpyemble pesynbTaTbl 06yueHUA M OLEHOUYHbIE CpeacTBa ANA NPOBeAeHNA NPOMEIKYTOUHOM
aTTecrauum:



Koa
NHankaTop AocTuKeHnA
WHOMKATO OugeHouHble cpeacTsa
KOMneTeHumm
pa
NK-1- CnocobeH peann3oBbiBaTb NeAarorMyeckmMii NpoLecc ¢ UCNo/Ib30BaHUEM COBPEMEHHbIX

06pa303a'renb|-|b|x TEXHOJ/I0TMIA B OPraH13aumax cpegHero obuwero 06pa303aHm1

MK-1.1

OueHuBaet
neparornyeckyto
CMTYaUMIO C NO3MLUN
HeobxoaMMOCTU U
BO3MOXHOCTU ee
KoppeKLmnn

[Ons oueHMBaHMA NeAarorMyeckon CUTyaLmnmn C TOUKM 3peHns
eé KoppeKunn, CTyaeHT NPoBOAUT CAMOKOHTPOb U
pedneKkcnio, No OKOHYaHUU KOTOPbIX CNOCOBEH COCTaBUTL
CMUCOK BOMPOCOB K 33a4eTy N0 OCHOBHbIM TEOPETUYECKUM
pasgenam M3y4yaemoro LWKOAbHMKaMK NpeameTa
(AncumnanHbI), B KOTOPbLIN BXOAAT:

1. DOopMyNMPOBKM OCHOBHbIX TEOPEM (CBOICTB, MPU3HAKOB
M3y4YyaembiX NOHATUIN, HEOBXOAUMbIE U AOCTAaTOYHbIE
yCN0BMA) pa3fenoB MmaTeMaTUKM.

2. MeToapl n cnocob6bl peweHnA OCHOBHbIX TUMOB 3a4a4 Ha
BblHUC/IEHNE N AO0KA3ATE/NIbCTBO.

Hanpumep,
TeopeTUyeckue BONpPoOCbl ANA 3a4eTOB
no reme Anrebpa:

1. PamumonanbHBIC ypaBHEHUSI - CIIOCOOBI X
peleHus

2. PammoHanbHBIE HEPAaBEHCTBA — MMOHITHE
PaBHOCHIIBHOCTH, METO/IbI PELLIEHUSI.

3. HppanmonanbHbie ypaBHEHUSI U HEPABEHCTBA —
METO/IbI PEIICHHUS.

4. Monaynbs. OCHOBHBIE CITOCOOBI peIIeHUs
YPAaBHEHUI U HEPABEHCTB C MOAYJIEM.

5. YpaBHEHUS U HEPABEHCTBA C MapaMETPOM —
METO/Ibl PEIICHHUS.

6. Iloka3aTenmpHBIC YpaBHEHUS M HEPABEHCTBA.

7. Jlorapudmuueckue ypaBHEHHs U HEpaBEHCTBA

8.  CucreMbl CMEIIaHHBIX YPaBHEHUN U

HEPABEHCTB.

no reme Ilianumerpus:

1. Merpuueckue COOTHOUIEHHS B TPEYTOJIbHUKE.

2. MeTtpuueckrue COOTHOIIEHHS B OKPYKHOCTH.

3. BrnucanHble ¥ ONMCAaHHBIE MHOTOYTOJIBHUKH —
OCHOBHBIE MTOJIOKEHHUS.

4. Tlnomanu miockux Guryp.

5. 3anmaum Ha COYETaHUE Pa3JInYHBIX
IUTAHUMETPUYECKUX uryp.

6. BsammMHOe pacrosiokeHHe IPSIMbIX H IUIOCKOCTEH
BIIPOCTPAHCTBE.
[anee NpoBoANTCA aHANMU3 CAAUM LLIKONbHUKAMM 334eTa U

Nno pe3ynbTaTaM NPUHUMAETCA pelleHne O KOPPEKTUPOBKE




Koa
MHAMKATO
pa

MHAMKaTOp AOCTUNKEHUSA
KOMMeTeHU MM

OueHouHble cpeacTsa

METOAUKU NpenoaaBaHnA, NOTEHUNA/IbHbIX BO3SMOXHOCTAX
LWKO/IbHUKOB, UX npe,u,BapMTeanoﬁ noAroToBKU K
peweHno CN0XKHbIX 3a4a4

MK-1.2

Pewaet obpasoBaTesibHble
333a4M Ha OCHoBe
COBpPEeMEHHbIX
obpasoBaTesibHbIX
TexHo0rnm

3aganue 1. CocTaBbTe IJIAaH—KOHCIEKT
MPAKTUYECKOTO 3aHATHS o TeMe
«CtepeoMeTpus» B BUJIE MATEMAaTHIECKOTO 0O05.
3apaHue 2.  N3yunTb NEPUOAUKY U UHTEPHET-

UCTOYHUKM (AKagemusa Fyra n ap.) no NpUMeHeHuto B
06y4YyeHUM maTemaTMKe NPUEMOB U METOA0B, KOTOPbIE
GOPMUPYIOT YMEHUA CaMOCTOATENbHO ,06bIBaTb 3HAHMS,
cobupaTtb HeobxoaMmMyto MHPOPMaLUIO, BblABUFATb
rmnoTesbl, AenaTtb BbIBOAbl U YMO3aK/OYEHUA.

3apaaHue 3. MNepeuncnmTe yHMBepcaabHble yyebHble
aencteuns, obecneymsatowme cnocobHOCTb K
opraHM3aLumM camocToaTeNbHOM yuebHol AeaTenbHOCTU
Ha ypoKe N0 Teme «YpaBHEHUAY» U NPeanoXKnte

MeToAbl UX pa3BuTUA (GOPMMUPOBAHUSA) Y LLUKO/IbHUKOB.

3apaHue 4. OcHOBHble NPUHLMMNbI U 3aKOHOMEPHOCTH
CUCTEMHO-AEeATeNIbHOCTHOIO Noaxoaa B Teme «lMpumeHeHne
TEOPUM 4Ee/IMMOCTU B PELLEHNN 3334 NOBbILLIEHHOM
CNOXHOCTM NO MaTeMaTUKe.

3apaua 5. MpoekTHaa ¢opma opraHM3aunm obyyeHus, - cyTb
dopMmbl, MeToAbl 06y4YeHMs, KOTOPbIE NPUMEHAIOTCA Ha
YPOKe Mo peLleHnto 3a4a4 NOBbILEHHOW CNOXKHOCTU
(Hanpumep, NpUMeHeHNe aKTUBHbIX GOPM NO3HaAHUA:
HabntoaeHWe, onbITbl, Y4EOHbIV AMANOr U Np.; cO34aHNe
ycnosuii gns passuTmna pedaekcum — cnocobHoOCTH
OCO3HaBaTb U OLLEHMBATb CBOM MbIC/IM U AEACTBUA KaK Obl CO
CTOPOHbI, COOTHOCUTb Pe3ynbTaT AeATeNIbHOCTU C
NOCTaB/NEHHOM LEeNblo, oNpeaenAaTb CBOE 3HaHWE U
He3HaHue u ap.)

MK-1.3

OcyLecTBAAET KOHTPO/1b
pes3ynbLTaTos U
KOPPEKTUPOBKY
neaarorm4eckoro
BO34eMCcTBUSA

MpumepHsbie npakmuyeckue 3a0aHUA

3agaHue 1. [1na ocywecTB/IeHNA KOHTPOAA Pe3ynbTaToB C
TOUYKM 3PEHMA €€ KOPPEKLMU, CTYAEHT A0KEH bbiTh
CnocobeH cocTaBUTb CMMCOK BOMPOCOB K 3a4eTy MNo
OCHOBHbIM TEOPETUYECKMM pasaenam U3y4yaemoro
LWKO/IbHWKaMM npeameTa (GUCUMNINHDI), B KOTOPbIA BXOSAT:




Koa
NHAMKaTOp AOCTUKEHUA
MHANKATO OueHouHble cpeacTBa
KOMMeTeHUMN

pa

1. DopMyAMPOBKM OCHOBHbIX TEOPEM (CBOMCTB, NPU3HAKOB
M3y4yaembix MOHATMI, HeOBXo4MMblE U AOCTAaTOYHbIE
YC/0BUA) pa3aesioB MaTeEMaTUKK.

2. MeTtoapl 1 cnocobbl pelleHns OCHOBHbIX TUNOB 33434y Ha
BblYMC/IEHNE N AOKA3aTENbCTBO.

Mo pesynbTaTam NPUHMMAETCA PeLeHNE O KOPPEKTUPOBKE
METOAMKM NpenoaaBaHus, NOTEHUMANbHbIX BO3MOXHOCTAX
LUKO/IbHUKOB, NX NpeaBapuUTeNbHON NOATOTOBKM K peLleHuto
CNOMKHbIX 33434

3apaHue 2. YmeTb pelaTtb 3a4a4u, nogobHble
HUXKec/ieayoLWen, Npmu 3ToM YyMeTb pa3pabaTbiBaTtbh
METOAMKY 06YyUYEeHMA pPeLleHMIO TaKMX 33434 LWKO/IbHUKOB.
[ns aTOro: COCTaBMTb NAaH peweHns, NpuaymaTtb
(nopobpath) Nnoa3agaum, pelleHme KoTopbIX — COCTaBHasn
4acTb pelleHus AaHHOM 3a4a4M; COCTaBMTb CMMCOK MOHATUN,
onpeaeneHne KOTOpbIX HEOBXOAMMO ANA PELUEHMA 33434M.

B npasuabHOM TpeyronbHoli nupammae SABC cTOpoHa
ocHoBaHuA AB paBHa 12, a 6okoBoe pebpo SA aBHo 8.
Toukn M n N — cepeamHbl pébep SA 1 SB cOOTBETCTBEHHO.
MnockocTb o cogepXRuT npamyto MN 1 nepneHanKynapHa
NJ0CKOCTM OCHOBaHMA NMPaMUAbI.

a) JoKaxuTte, 4To NNOCKOCTb O AENUT
meaunaHy CE oCHOBaHMA B OTHoweHuKn 5 : 1, cumtan ot
TouKkm C.

6) Haltante 06bEM NMpammabl, BEPLUMHON KOTOPOW
ABnAeTcA TouKa C, a OCHOBaHNEM — ceyeHue
nupamunasl SABC NNOCKOCTbIO a.

3agaHue 3. CuctemaTmsunpyite n 0606WKTe BCE KAloYeBble
NOHATUA U NPUEMbI PeLIeHNA TUNOBbIX 33434 No Teme
«PelueHVe TPUTOHOMETPUYECKNX YPaBHEHWIA U HEPABEHCTB»
1 «OCHOBHblE METOAbI PeLLeHMA 33434 C NapameTpomM».
PesynbTat obopmuTe B BUAE TabamLbl.

3agaHue 4. CHUMMTE BUAEOPOIMK Ha TeMy «fl Hay4yy Bac
pelaTb 3a4a4n No Teme...».

MK-3 CnocobeH Ha OCHOBE AO0CTUMKEHMI COBPEMEHHOI HayKu pa3pabaTbiBaTb M peaan3oBbiBaTb
meToaunueckoe obecneyeHmne yuebHbIX MaTeMaTUUYECKUX NPEAMETOB, AUCLMUIINH




Koa

MHAMKaTOp AOCTUNKEHUSA

WHOMKATO OugeHouHble cpeacTsa
KOMneTeHumm
pa
MK-3.1 AHaNM3NpPyeT aKTyanbHblA | N8 aHaNM3a akTyabHOMO YPOBHSA NOATOTOBKM
YPOBEHb NOATOTOBKM 06YyYaroLWMXCA (LWKONbHUKOB) MO MaTeMaTUYECKUM
obyuatowmxca no ONCUMNAVHAM, CTYAEeHT (byaywuii yunTens) nposoguT
MaTeEMaTUYECKUM CaMOKOHTPO/Ib U pedaeKcnto, M0 OKOHYaHUM KOTOPbIX
AVCUUNAMHAM, CNocobeH COCTaBUTb CMUCOK BOMPOCOB K 3a4eTy Mo
onpeaensaeT 30Hy Ux OCHOBHbIM TEOPETUYECKMM pa3aenam U3y4aemoro
H6AnKaNLWero passuTUA LWKONbHMKaMK NpeameTa (ANCUMNIMHDBI), B KOTOPbI BXOAAT:
1. DopMynMPOBKM OCHOBHbIX TEOPEM (CBOMCTB, MPMU3HAKOB
M3y4YaembixX NOHATUIN, HEOBXOAUMbIE U AOCTAaTOYHbIE
YCNOBMA) pas3aenoB MaTeMATUKM.
2. MeTtogapl 1 cnocobbl peleHns OCHOBHbIX TUMOB 33434 Ha
BblYMCNEHME U JOKA3ATENbCTBO.
MK-3.2 PewaeT Ha ocHOBe
COBpPEMEHHbIX CocTaBuTb pabouyto nporpammy no aucumnanHe «MNPM3
06paszoBaTenbHbIX NOBbLILEHHOW C/IOXKHOCTU Y, BKOYALOLWLYIO cieaytolme
TEXHONOMNI 3a4a4n No MYHKTbl: KOMMJIEKC OCHOBHbIX XapaKTepPUCTUK 0b6pa3oBaHmA
NAAHUPOBAHMUIO, (obbem, copeprkaHue, NaaHMpyeMble pesynbTaTbl),
pa3paboTKe 1 peanmsaumm | opraHU3aLMOHHO-NeaarorMyecknx ycnosuii u popm
NPoOrpamm y4yebHbIx aTTecTauMm,  a TaKMKe OLLeHOYHbIX U1 MEeTOAMNYECKMX
MATEMATUYECKMX MmaTepuanos.
OVCLUUNANH
MK-3.3 OcyuwiecTBnaeT KOHTPOb CocTaBnaeT U NpMMeEHseT B CBOel paboTe cneaytowme

pesynbTaToB 06yYeHuA
yyawmxca no
MaTeMaTUnyeCKnm
ANUCLMNIMHAM

TEeopeTMYecKMe BONPOChl A1 3a4eTOB Mo pasaenam
AVNCLUMNNNHBI:

Mo Teme Anrebpa:

1. PaumoHanbHble ypaBHEHUA - cnocobbl UX peleHns

2. PaumoHanbHble HepaBeHCTBa - noHATHe
PaBHOCUNbHOCTU, METOAbI PELLEHMA.
3. WppauuoHanbHble ypaBHEHMA W HepaBeHCcTBA —

MeToAbl peweHus.

4. Mogaynb. OcHOBHble cnocobbl peleHnUa ypaBHEHUI U
HEepPaBEHCTB C MOLY/EM.

5. YpaBHeHWA M HepaBeHCTBa C MapaMeTpom — MeTogpbl
peleHus.

6. [lokasaTesibHble ypaBHEHWNA U HEPaBEHCTBA.

7. TNorapudmmyeckme ypaBHEHUA N HEPABEHCTBA

8. CucTembl CMeLLaHHbIX YPaBHEHWU M HEPABEHCTB.
Mo teme NMnaHumeTpua:

1. MeTpuueckne COOTHOLWEHUA B TPEYroJbHUKE.

2. MeTpuyeckne COOTHOLLEHUA B OKPYHKHOCTH.

3. BnucaHHble n onNUcaHHble MHOTIOYyroJibHMK" — OCHOBHbIE
NONOXKEeHUA.




Koa
MHAMKATO

pa

MHAMKaTOp AOCTUNKEHUSA
KOMMeTeHU MM

OueHouHble cpeacTsa

4.
5.

6.

Mnowaamn nnockmx euryp.

3afa4m Ha coyeTaHWe PasINYHbIX NAAHUMETPUYECKMX
duryp.
B3anMmHoe pacnonoxeHne npambIx 7
MAOCKOCTEN B MPOCTPAHCTBE.

MNo Teme CrepeomeTtpus:

LN EWNRE

[E
o

11.

MeTpuyeckme 3a4a4M Ha MHOTOTPAHHUKW.
Mo3MUMOHHbIE CTEpEOMETPUYECKME 3a4a4M.
BbluMcneHne pacCcTOAHUIN U YIOB B CTEPEOMETPUMN.
KombuHauum ctepeomeTpuyeckmx euryp.

MocTpoeHMe NAOCKUX CEYEHUN.

PaccTtoaHuA B cTepeomeTpun.

Yrnbl B CTepeomeTpuu.

MNnowaau B cTepeomeTpun

BbluncneHne o6beMOB B CTEpEOMETPUYECKUX DUTYPaX.

. prr!’lble Tena. CouyeTaHuA MHOrorpaHHMKoB n

KpYrAbIX Ten.
3a4auM Ha MaKCUMYM U MUHUMYM B CTEPEOMETPUM.

BEKTOprIVI METOo peLleHnA CTepeoMeTpn4HeCKnxX 3aaaud

(yrnbl, pacctoaHus)




6) NopsaAoK NpoBeAeHUA NPOMEKYTOUHOW aTTecTalum, NOKa3aTeau U KpUTepPUn OLeHUBAHUA:

MpomeKyTouHaA aTTecTauma no AmcumnanHe «MpakTUKYM No pelleHuto 3a4a4 NOBbIWEHHOMN CNOXHOCTU
LUKONbHOIO Kypca MaTeMaTUKN» BKAOYAET TEOPETUUECKME BOMPOChI, NO3BOIAIOWME OLLEHUTb YPOBEHb
YCBOEHMA 06y4atoWMMmMCA 3HAHWUI, N NPaKTUYECKUe 3a4aHUSA, BbIABAAIOLWME CTEMEHD
chPOPMMPOBAHHOCTU YMEHWI U BNageHUI, NnpoBoauTca B dopme 3a4eTa (9 1 10 cemecTpbl).

MokasaTtenu u KpUTepumn oueHMBaHUA 3a4eTa (9 cemecTp):

- ANA cAQum 3a4eta obyyarowminca nokasbisaet cGopmMmmnpoBaHHOCTb KomneTeHuui MK-1 u MK-3; 1.e.
CTYAEHT AONKEH NOKa3aTb 3HAHWA Ha YPOBHE BOCMPOM3BEAEeHUA M 06BACHEHNA MHbOPMaUuK,
WMHTeN/IeKTya/IbHble HAaBbIKK pelleHna 3a4av;

- 3a4eT He CAaH, eCnn pe3ynbTaT o6yL|eva He OOCTUTHYT, 06yqarou.l,mﬁc;| HE MOXET NOKa3aTb 3HAaHUA Ha
YpPOBHE BOCNpomnssBegeHNA n 06BbACHEHUA MHd)OpMaLI,MM, HE MOXET NOKa3aTb UHTEN/IEKTYA/IbHbIE
HaBbIKU pelleHnA NPOoCTbIX 3a4a4.

MokKasaTtenu n KpUTepun oLeHMBaHUA 3a4eTa ¢ oueHKou (10 cemectp):

— Ha OLEeHKY «OTAMYHO» (5 6annoB) — obyyatoWwmincs 4eMOHCTPUPYET BbICOKUIA YPOBEHb
cHOPMMPOBAHHOCTU KOMMNETEHLMIA, BCECTOPOHHEE, CUCTEMATUYECKOE M TNYBOKoe 3HaHue yyebHoro
MaTepuana, cBoH6OAHO BbINONHAET NPAKTUYECKMNE 3a4aHUA, CBOBOAHO OnepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaALMAX NOBbILIEHHOW CNOXHOCTH.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUI YPOBEHD
cPOpPMMPOBAHHOCTM KOMMETEHLLMUIA: OCHOBHbIE 3HAHUS, YMEHUSA OCBOEHbI, HO AOMYCKAOTCA
He3HauuTeIbHble OWMNOKKU, HETOYHOCTH, 3aTPYAHEHWUS NPU AHAIMTUYECKMX ONepaumsx, nepeHoce
3HaHW U YMEHWIN Ha HOBble, HECTAHZAPTHbIE CUTYaLLUMN.

— Ha OLUEHKY «yA0BAETBOPUTENbHOY (3 6anna) — obyvatowminca 4EMOHCTPUPYET NOPOroBbIN YPOBEHb
chOpPMUPOBAHHOCTN KOMMETEHLMNI: B XO4E KOHTPOJIbHbIX MEPONPUATUIN [ONYCKAIOTCA OLNOKK,
NPOABNSETCS OTCYTCTBUE OTAE/NbHbIX 3HAHUI, YMEHW, HABbIKOB, 0OYyYalOLWMIACA UCMbITbIBAET
3HauUUTEIbHbIE 3aTPYLAHEHUA MPU ONEPUPOBAHNMN 3HAHUAMU U YMEHUSMM MPU UX NEPEHOCE HA HOBbIE
cuTYaumu.

— Ha OLLEHKY «HeyAoBAETBOPUTENbHO» (2 6anna) — obyyaroLmnncs 4eMOHCTPMpPYET 3HaHUA He bonee
20% TeopeTUYECKOro MaTepuana, AOMNYCKAeT CyLLLECTBEHHbIE OWMOKM, HE MOXKET NOKa3aTb
WHTENIEKTYa/IbHble HaBbIKM PeLIeHMs NPOCTbIX 3a43a4.

— Ha OLEHKY «Heyao0BneTBopUTeNnbHO» (1 6ann) — obyyaloWwmMinca He MOXKET NOKa3aTb 3HaHMA Ha YPOBHeE
BOCMpPOU3BeAeHNA U 06bACHEHUA MHPOPMALMK, HE MOXKET NOKa3aTb MHTE/IEKTYa IbHble HABbIKM
peleHnsa NPOCTbIX 3a4au.



