MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

b1.B. 05

(UHOeKc OuCYuniuHbot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

HpaKTHKyM IO PCIICHUIO 3a1aY1 HTOrOBOM aTTeCcTAlIUH
mo a.ﬂreﬁpe H HAYaJJaM aHaJin3a

(HaumeHosanue OUCYUnIuHbsl)

1o HanpasieHuto noArotoBku 44.04.01 «llegarormueckoe oOpa3oBaHUE

HaIpaBJIeHHOCTH (Mpoduib) MaremaTudeckoe oOpa3oBaHue

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras Tpynoemkocts: 10 3E

PacnpenesieHue 4acoB JUCIHHUIIMHBI 10 ceMeCTPam

Cemectp 1 2

@®opmMa KOHTPOJISI | IK3aMeH | JK3aMeH Hroro
Bun 3ansiTuit
Jlekuun
JlaGopaTopHble
[TpakTnueckue 56 48 104
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
[IpomexxyTouHast arTecTanus 0,35 0,35 0,7
KonraktHas pabora 56,35 48,35 104,7
CamocrosTenbHas paboTta 124 60 184
KoHnTpons 35,65 35,65 71,3
Hroro 216 144 360




Pabouyto mporpaMmy cocTaBuiI:

Jouent, goueHt, k.m.H. JlemuenkoBa H.A.

(OozndicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas nporpamma aucuuiuinHel coctanieHa Ha ocHoBaHuu ®I'OC BO u yyeGHOrO muiaHa
HanpasieHust noArotoBku 44.04.01 «llemarornyeckoe oOpazoBaHHE»

Cpok neiicTBus padoueil nporpaMMbl AUCHUILIMHBI 10 «31» aBrycra 2022 r

YTBEPXIEHO

Ha 3acenanuu kadenpsl «Bsiciias MaTeMaTHKa 1 MaTEMaTHIECKOE 0OPa30BAHUE)

(mpoTokon 3acemanust Ne 2 ot 12.09.2019 r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp oOCBOEHHSI IUCHMIUIMHBI — (OPMHUpPOBAHHE Yy CTYIEHTOB TI'OTOBHOCTHU K
NEeJarorTHYecKoil ¥ METOAWYECKOW  JEeATeJHOCTH B IPeIMETHOH obiactu «MaTtemaThka»
(Paznmen «Anrebpa 1 Hayajga MaTEMAaTUYECKOTO aHAIHM3a»).

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

AsrebOpa. MareMaTHdecKUi aHajin3. DJIEMEHTapHas MaTeMaThka. Teopus M MeToaMKa oOydYeHUs
Maremaruke (YpoBeHb OakajgaBpuara)

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHHE JAHHOUW NUCIUIUITMHBI HEOOXOAUMO Kak
npeaecTByromee: [IpOeKTUPOBAHKUE COJEPIKAHUS IJICKTHBHBIX KYPCOB [0 MaTeMaTHKE JUIs
npeanpodUILHOro U NpodMILHOT0 00YUEHHUS.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble AOCTUKEHU S IInanupyemble pe3yJibTaThbl
KOMIIeTeHI[UH KOMIIeTeHIHii o0yueHust
(kom 1 HauMeHoBaHUe) | (KOJ U HANMEHOBAHHE)
VK-1. Cmocoben | UYK-1.1. BrisiBnsier | 3HaTh: OCHOBHBIE MPOOJIEMHBIC CUTYAIHH
OCYIIECTBIISATh MPOOJIEMHYIO CHUTYAaIMIO | IPU  W3YYCHHHM  TIOHATUS  (PYHKIIHH,
KPUTHYECKH  aHaJIW3 | B MpOLIECCe  aHaiu3a | PelICHUH YpaBHEHUN, HEpPAaBEHCTB W
IpOOJIEMHBIX CUTyallMi | IpoOJaeMbl, OINpeAeseT | CUCTEM C IapaMeTpaMu, C MOJYJIEM.
HAa OCHOBE CHCTEMHOIO | 3Tallbl €€ pa3pelieHus: ¢ | YMeThb: BBISIBIISITD pOoOJIEMHYIO
I0JX0/1a, BbIPA0ATHIBATh | yY€TOM  BapUaTUBHBIX | CUTYAIMIO B IIPOIECCE aHAIN3a IPOOICMbI
CTpaTeruio 1eUCTBUI KOHTEKCTOB OpyH  U3YYEeHUH TOHATHUS  (QyHKUUH,
pEelIeHUH ypaBHEHMM, HEPAaBEHCTB W
CUCTEM
Brnanets: 3HaHUSIMH OCHOBHBIX  JTarloB
paspemnieHuss MPOOIEMHONW CHUTyalld C
Y4€TOM BapUATHUBHBIX KOHTEKCTOB TIPHU
M3YYCHUU TOHATUS (YHKIUHU, DPEIICHUH
ypaBHEHUM, HEPABEHCTB U CUCTEM
NVYK-1.2. HaxomuT, | 3HaTh: OCHOBHBIE IIOHATHS M METOIBI
KPUTHYCCKH Kypca «lIpakTukym ToO pelIeHHro 3agad
aHATU3UPYET U | UTOTOBOM aTTecTaluu Mo anredpe
BbIOMpaeT nHpopmanuio, | Hayaiam aHalM3a» M1 BbIpaOOTKH
HEOOXOTUMYIO JUISL | CTpaTeruu JACHCTBUN 1O  pa3pelIeHUro
BBIPAa0OTKM  CTpaTeruu | npoOJIeMHON CUTYaIM1
neicTBuit 0 | YMeTb: MPHUMEHSTh WH(OOPMALUIO IS
pa3pereHuto peIIeHnsT MaTeMaTHYeCKHX 3a7ad Kypca
npoOnemHoll cutyauun | «[IpakTHKyM [0  pPENIEHUIO  3a7a4
UTOTOBOWM aTTecTauu 1o anredbpe H
Havagam aHanmM3a» s BBIPAOOTKH
CTpaTerMyu JEUCTBUH 110 pa3peuIeHUIO
poOJIEMHOM cUTyaluu
Brnagets: OCHOBHBIMH TIOHSATHUSMH W
Metomamu  kKypca  «[Ipaktukym 1o
pEIIEHUIO 33]]a4 UTOTOBOW aTTeCTalluu 110




dopmMupyembie U
KOHTPOJINpYeMble
KOMIEeTeHIHH

(Ko 1 HAMMEHOBAHUE)

HNuaukaTopsl

AOCTHKEHH S

KOMIIeTeHIN i
(K0J1 1 HAMEHOBAHUE)

IInanupyemsble pe3ybTaThl

o0y4eHust
anredOpe W Hayajam aHaJIM3a» Ui
BBIDAOOTKM ~ CTpaTeruu JEHUCTBHHA 1O

pa3penieHuIo MpoOIeMHON CUTyaluu

NYK-1.3.
PaccmatpuBaet
paziuyHble  BapUAHTHI
pelieHuss  MpoOJIEMHOM
CUTyallMd Ha OCHOBE
CHUCTEMHOI0  TOJXOJa,
OLICHUBAET ux

MPEUMYIIECTBA U PUCKU

3HaTh: pa3IMYHbIC BAPUAHTHI pa3pelICHUs
npoOJEMHON CUTyallud, CBSI3aHHOW C
OCHOBHBIMH METOJIaMHU Kypca

YMeTh: pemiath NMpoOJEMHYIO CUTYalLUIO

Ha  OCHOBE  CHUCTEMHOr0  IIOAXOAA,
OLIEHUMBaThb €€  IpeuMyllecTBa IpHU
u3yueHun  kypca  «lIpaktukym 1o

PEIICHUIO 3aJa4 HTOTOBOM aTrTeCTaluu 110
aﬂre6pe M HadaJlaM aHaJInu3a».

Bnagers:  cuCTEMHBIMH  MOAXOJaMH,
OLICHMBAaHMEM  UX NPEUMYILIECTB IIpH
paspeimieHuu MpoOJEeMHBIX CUTyalUd B
Ipolecce U3y4eHus Kypcea.

NYK-1.4.
JIOTUYHO,
apryMeHTUPOBAHO
dopmynupyer
COOCTBEHHBIEC CYXKJICHUS
n oueHku. Ilpemmaraer
CTpAaTeruio AeUCTBUN

I'pamortHo,

3HaTh: TPUEMBbl apryMeHTaluu pu
U3JI0O)KEHUU  COOCTBEHHBIX  CYXKJEHUH,
UCIOJIb3YEMBIX IIPU M3YYEHHM OCHOBHBIX
MOHATUN M MeTOJ0B Kypca «lIpakTukym
II0 PELIEHUIO 3a7a4 UTOrOBOM aTTeCTalluu
10 aireOpe U HayaJlaM aHaJIu3ay.

YMerTs: IPaMOTHO, JIOTUYHO,
apryMEHTUPOBAHO Mpeiararb CTPAaTEruio
JICMCTBHM 110 PEILICHUIO 33J1a4 Kypca.

Bnaners: OCHOBHBIMH MOHATUAMU H
merogamMu  Kypca  «IIpakTkym 1O
pELIEHHIO 33J]a4 UTOTOBOW aTTECTALUH T10
anredOpe M Havajgam aHanmu3a» Ui
BbIpaOOTKH COOCTBEHHOM CTpaTeruu
NVYK-1.5 . Onpenensier | 3HaTh:  NPaKTHYECKUE  IOCIEICTBUS
U OLIGHUBACT | peaju3aluyu JAEHCTBUH IO pa3pelIeHnIo
MPaKTUYECKHE NpOoOJIEMHON CHUTyallud TP  peIIeHUH
MOCIIEACTBHS MaTeMaTHYeCKUX 3a]a4
peanusanyMM  JCHUCTBUM | YMETh:  ompenensitb ©W  OLCHUBAThH
o PaspelIeHUI0 | MPAKTUYECKUE IOCIEACTBUS pealu3aluu

po0JIeMHOM cuTyanuu

JIEUCTBHI TI0 pa3penieHuto MpoOIeMHOM
CUTYallUU TIPU PEIICHHH MaTeMaTUYECKUX
3ajJ1a4d TaHHOTO Kypca

Brnaners: 3HaHMSAMHM 1O  pa3pelICHHIO
po0JIEMHOM cUTyaluu

[IK-1. Crocoben
pEAN30BBIBATH
nporpaMMbl  OOyUYCHHSI

MaTeMaTtuke (0a30BOro u
yIIIyOJICHHOTO YPOBHEH )
Ha CTYICHH CPEIHEro
o0miero oOpa3oBaHHs H

[IK-1.1. 3HaeT oCHOBHBIE
MOJIeTH MTOCTPOCHHUS
nporecca o0yuyeHHs
MaTeMaTHKe TUTST
CTyIIEHU CpeIHero
obmero oOpa3oBaHUs U
JOTIOTHUTEITLHOTO

3HaTh: OCHOBHBIE MOJIEIH TOCTPOCHUS
mporecca OOy4YeHHsS MaTeMaThKe IS
CTYIIEHU CPEAHEro oO0IIero oopa3oBaHus
u JTOIIOJIHUTEIEHOTO oOmiero
o0pa3oBaHUs, OTHOCSIIMECS JaHHOMY K

Kypcy

YMeTs: CTPOUTL OCHOBHBLIC MOICIIN




dopmMupyembie U HNuaukaTopsl
KOHTPOJINpYeMble MOCTHKEHH S Ilnanupyemble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
nporpamMmm o01miero o6pa3oBaHus MOCTPOCHUS Tpolecca OOy4deHHs] MpH
JIOTIOJTHUTEIBLHOTO W3YYCHUH  YPaBHCHHH,  HEPaBEHCTB,
MaTeMaTHYECKOT0 TOXKJIECTBEHHBIX npeoOpazoBaHuit
o0Opa3oBaHUs BbIpOKEHUH, QyHKIHIA
Brnaznerp: 3HaAHUSIMH OCHOBHBIX Mojeneit
mporecca OO0ydeHHs MaTeMaTuke  IpHu
M3YYEHUH OCHOBHBIX COJIepP)KaTeIbHBIX
JUHHUH MIKOJIBHOTO Kypca MaTEMAaTHKU
IIK-1.2. YwMmeet: | 3HaTh: coAep)KaHUE, METOJIbl U MPUEMBI
oTOUparhb JUIA  pealHu3allid [porpaMM  OOy4YeHHS
COOTBETCTBYIOIIICE MareMatuke (0a30BOro W yriyOJIEHHOTO
COJIep)KaHWEe, METOJbl W | YPOBHEH) Ha CTYNEHU CPEIHErO OOIIEero
MPUEMBI JJIs pean3alnuu | o0pa3oBaHus u porpaMm
porpaMmm Oo0ydYeHUs | TOTIOTHUTEIHLHOTO MaTEeMaTHYECKOTO
MareMaTtuke (0a30Boro u | oOpa3oBaHUs
yIIIyOJI€eHHOTO YpOBHEH) | YMeTh:  OTOMpaTh  COOTBETCTBYIOIICE
Ha CTYNEHU CPEIHEro | CoAepKaHHe, METOAbl M TMPUEMBbI s
obmero o0Opa3oBaHUS H | pealn3aliu porpaMm o0y4JeHus
nporpamMm MaTeMaTHKe, a TaKXkKe JUIsl TUAaTHOCTHKHU U
JIOTIOJTHUTEIILHOTO OIICHKH pe3yIbTaToB OCBOCHHUS
MaTEeMaTHYeCKOTO o0y4armuMucs OCHOBHBIX u
o0pa3oBaHHUs, a TAaKXeE | JOMOJHUTEIbHBIX 00pazoBaTeNbHBIX
Ui JUArHOCTUKM U | IporpaMM II0 MaTeMaTHKe B paMKax
OLICHKH pe3yabTATOB | TAHHOTO Kypca
OCBOEHUS Bnagers: MeTomamMu  IMarHOCTUKUA U
00y4aromuMucs OLICHKH pe3ynbTaToOB OCBOCHUS
OCHOBHBIX U | 00yJaromuMucs OCHOBHBIX u
AOHNOJIHUTCIBHBIX JOMOJIHUTCIBHBIX 00pa30BaTeNbHbIX
00pa3oBaTeNIbHBIX mporpaMM IO MaTeMaTHKe B paMKax
porpaMm 0 | JaHHOTO Kypca
MaTeMaTHKe
I1K-1.3. Brnaneer: | 3HaTh: HEOOXOAWMEBIE [OEHCTBHSIMHU IIO
aJIeKBaTHBIMU peanuzanuu porpaMm o0Oy4deHus
KOHKPETHOM  CHUTyalluu | MaTemMaTuke (0a30BOro W yriayOJIeHHOTO
JEUCTBUAMU MO | ypOBHEW) Ha CTYNEHU CPETHEro OOIIero
peaM3aiii  MPOTpaMM | 00pa3oBaHUs, NPHUMEHSEMbIE B paMKax
oOydeHHss MaTeMaTHKe | JaHHOTO Kypca
(6azoBoro u | YMmeTsh: MPUMEHSTH aJleKBaTHbIE
yIi1yOJIEHHOTO YpOBHEH) | KOHKPETHOW CHTYalldiH JICHCTBUSAMHU TI0
Ha CTYNEHU CPEAHEro | peajau3aiuu IPOrpaMMm o0OyueHus
obmero oOpa3oBaHUS M | MareMaTHke 0a30BOTO W YIIIyOJEHHOTO
IIPOrpaMMm YPOBHEN
JOTIOTHUTEITLHOTO Bnagers: HEOOXOAMMBIMU JCHCTBHUSIMH
[0 peaqu3aldd MporpamMm  OO0y4deHHs
MaTeMaTHKe, MPUMEHSIEMBIMH B JIaHHOM
Kypce
[1K-3. Cnocoben | ITK-3.1. 3HaeT: | 3HaTh: OCOOCHHOCTH  COJIEp>KaHUs
IIPOEKTUPOBATh 0COOEHHOCTH 00y4JeHus MaTE€MaTHKe pa3INYHBIX




dopmMupyembie U

HNuaukaTopsl

KOHTPOJINpyeMble AOCTHKEHH S IInanupyemsble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust

(ko 1 HauMeHoBaHue) | (KoJ U HaMMEHOBAHME)
CoJepXKaHUE U y4yeOHO- | colepkaHusi OOydeHMsl | COAEPKATEeNbHbIX JIMHUNA, HalpaBJICHUS
METOINYECKUE MaTeMaTHKe (Ha CTYIIEHHU | €ro pa3BUTHS U OOOrameHus; y4deOHo-
MaTepHalbl, CpEIHEro 00I1Iero | METOAMYECKOI0 00ecleYeHusl K HEMy
oOecrnieunBaroIye o0pa3oBaHus, a TakXke | YMeTh: IPaMOTHO HCIIOJIb30BaTh Y4eOHO-
peaau3aluio I[porpamMMm | JOMOJHUTEIBHOIO METOJIUYECKOe obecrieueHue B
pasHOro  ypoBHS M | oOpa3oBaHMsI) U | o0pazoBaTeIbHOM mpouecce,
HalpaBIEHHOCTH 0 | HaIpaBJIECHUs €ro | HopMaTHBHbIE TpeOOBaHHUA K HEMY B
MaTeMaTHKe pa3BUTHUS U OOOTAIIEHUS; | paMKaxX JaHHOTO Kypca

y4eOHO-METOINIECKOTO
oOecrieyeHus
00pa3oBaTEIILHOTO
mporecca, HOpMaTHBHBIC
TpeOOBaHUS K HEMY

Bnaners: 3HAHUSIMH  OCOOEHHOCTEH
colepkaHus  OOyueHHs]  MaTeMaTHKe,
y4eOHO-METOIMYECKOr0 00ECIeUeHusl B
paMKax JaHHOTO Kypca

I[IK 3.2 YwMmeer:
oTOHMpaTh
WHCTPYMEHTApUU u
METO/IbI L
OpraHu3aluH Pa3IMIHBIX
BUJIOB JeSITeIIbHOCTH
YUYaIIUXCSI IPH OCBOCHUH
porpaMm o0yueHHSI
MaremaTuke (6a30BOro u
yrayOJIeHHOTO YpPOBHEHN)
Ha CTYNIEHH CPEIHErO
obmiero oOpa3oBaHUsS U
poTrpaMMm
JIOTIOJTHUTEIBHOTO
MaTeMaTHIECKOTO
o0Opa3oBaHUs

3HaTh: METOABl JJISi  OpraHU3aLUuU
Pa3IUYHBIX BUJIOB IEATeNLHOCTH
yUYaIIUXCsl TPH OCBOCHHU MPOTPaMM
oOydeHus wmartematuke (6a3oBoro u

yrayOJIeHHOTO YpPOBHEW) Ha CTYIEHU

CpEIHETO obmero oOpa3oBaHHs W
porpaMmm JIOTIOTHATEILHOTO
MaTEeMaTHYECKOTO oOpa3oBaHwus,

MIPUMEHSIEMbIE B TAHHOM KypcCe

YMeTh: oTOMpaTh MHCTPYMEHTapu U
METOABl I OpraHU3aIluU Pa3IMYHBIX
BUJIOB JICATENIbHOCTH Y4YalllUXCA MpHU
W3y4eHUW  ypaBHEHHI,  HEPaBEHCTB,

byHKIMH

Bnaners: HEO0OXOAMMBIM
WHCTPYMEHTApUEM H  METOAAMU  JUIS
OpraHu3aIiH U3YYCHUS OCHOBHBIX
pa3zienoB Kypca Ha CTYHNEHH CpEIHEro
obmiero  oOpa3oBaHMsl M NpOTrpamMm
JOTIOTHUTEILHOTO MaTeMaTHYECKOTO
00pa3zoBaHUs




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Bun

DopMBbI TEKYLLET0

. KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaebmoii paboTs) Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)
Paznen I. I1P Bripaxkenus u npeoOpazoBaHus 1 8 - - Pa3noypoBHeBbIE
3aganus Nel
CP N3yuenne y4deOHbIX mocobuit uinu VHTepHeT- 1 31
MCTOYHUKOB C KOHCYJIBTAIIUEH MTPETo1aBaTels.
BrinonHenue npakTHYecKuX 3a/laHui ¢
KOHCYJIbTAIMEeH MIPEero1aBaTeds.
Pa3nean 2. 1P YpaBHEHHUs 1 HEpABEHCTBA 1 28 - - KP Nel,
Pa3zHoypoBHEBBIE
3aganus Ne 2
CP N3yuenne y4eOHBIX mocoOuii wiu WHTepHeT- 1 31
MCTOYHUKOB C KOHCYJIbTAIlUEH MpernoiaBaTes.
BrInonHeHne npakTHYECKHUX 3aJaHNuH ¢
KOHCYJIbTAIlMel pernoiaBaTeds.
Paznen 3. [P OyHKIIUU 1 14 - - KP Ne 2
CP 3yuenne y4ueOHbIX mocobuit mnu HHTepHeT- 1 31
MCTOYHUKOB C KOHCYJIbTAIlUEH MpernoiaBaTes.
BrinosiHeHNE TPaKTUYECKUX 3aaHUM C
KOHCYJIbTAIlMel pernoiaBaTeds.
Pasznea 4. I1P Yuciia ¥ BEIYUCIEHUS 1 6 - - KP Ne 2
CP N3yuenne y4eOHBIX mocobuit unu HHTepHeT- 1 31
WCTOYHHUKOB C KOHCYJIBTAIIUEH MTPETIo1aBaTellsl.
BrinonHenue npakTUYeCKUX 3aaHU ¢
KOHCYJIbTAIMEeH TIPero1aBaTels.
Paznen 1-4 ITA JIK3aMeH 1 0,35




DopMBbI TEKYLLET0

Monayab Bun . HaunMenoBanue TeM 3aHATHH KOHTpO.IH
(pasnen) yueOHoit (yaebmoii paboTs) Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
padoTbl OLICHOYHOI'0
cpeacTBa)
KourtpoJsb 1 35,65
Pasznen 5. [P HopmaTtuBHOE COnpoBOXKA€HHE MPOBEACHUS 2 8 - - N3 Nel
rocyapCTBEHHOM UTOMOBOM aTTeCTalllU 110 Kelic-3amaua Nel
IporpaMmmMaM CpeHero oOIIero 1 OCHOBHOTO
oOmero oOpa3oBaHus B
2020-2021 yu. r.
CP N3yuenne y4deOHBIX mocobuit uinu VHTepHeT- 2 15
HMCTOYHUKOB C KOHCYJIbTAIIMEH MperogaBaTess.
BrinonHenue npakTHYecKuX 3a/laHui ¢
KOHCYJIbTAIIMEH MIPETojaBaTelIsl.
Pa3znen 6. [P PeanibHas MaTremaTuka 2 16 - - MNJ13 Ne2
Keiic-3amaua No2
CP N3yuenne y4eOHBIX mocobuit unu VHTepHeT- 2 15
HMCTOYHUKOB C KOHCYJIbTAIIMEH MperogaBaTers.
BrimonHeHne npakTHYecKuX 3aJlaHui ¢
KOHCYJIbTAIIUEHN TIPETo1aBaTers.
Pasznen 7. I1P Anrebpa. OI'D 2 10 - - 13 Ne3, KP Ne 3
Pa3HoypoBHEBBIE
3amanust No 3
CP 3yuenne y4deOHbIX mocobuit mnmu HHTepHeT- 2 15

HMCTOYHHMKOB C KOHCYJIBTALIMEH IperogaBaTeris.
BeInonHeHne npakTHYeCKnX 3aJaHui ¢

KOHC}’HBT&HHCIZ npenoaaBaTeIs.




DopMBbI TEKYLLET0

Bu . KOHTPOJIA
Monayab A . HaunMenoBanue TeM 3aHATHH p
yueOHoit . Cemectp | O0beM, .| Banabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoOHOii padoThI)
padoTbl OLICHOYHOI'0
Cpe/cTBa)
Pa3nen 8. I1P Anrebpa u Hayana MaTeMaTHYECKOIO 2 14 - - /13 Ne4, KP Ne 4
a”Hanuza» EI'D
CP N3yuenne y4deOHbIX mocobuit uinu VHTepHeT- 2 15
MCTOYHHUKOB C KOHCYJIBTAIIUEH MTPETo1aBaTels.
BrinonHenue npakTHYecKuX 3a/laHuii ¢
KOHCYJIbTAIMeH IIPero1aBaTeds.
Pa3nen 5-8 ITA JK3aMeH 2 0,35
KourtpoJasn 2 35,65
Htoro 360




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanu3auuy nporpamMmbl UCHOJIb3YIOTCS pPa3jIMyHbIE 00pa30BaTEIbHbIE TEXHOJOTHU:
TPaaUIIMOHHBIE 00pa30BaTENIbHbIC TEXHOJIOTHMH —  TPAKTHYECKUE 3aHSATHS, CaMOCTOSTEIbHAs
pabora.

CamocrosTenbHas paboTa CTY/IGHTOB MPEAYCMAaTPHBACT BBHITIOJHEHHE JIOMAITHUX 3aJaHUi
10 Ka)KZ[Of/'I TEMC, BBITIOJIHCHUC ayAUTOPHBIX KOHTPOJIbBHBIX pa60T, IMOATOTOBKY K 3K3aMCHY,
BKJTIOYAET B ce0s M3yUYCHHUE IOTIOTHUTEIILHOM U OCHOBHOM JIUTEPATYPHI.

Kadenpa nmeer nmpaBo U3MEHSTH MOCIEAOBATEILHOCTh IPOXOXKACHUS OTICIBHBIX TEM.

[IpenoaBaTens MOKET BRIOUPATh TEXHOJIOTUIO U METOJT O0YUYCHUSI.

6. Meronuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

Matepuanbl, UCIONb3yeMble Ul MPOBEACHUS 3aHATHI, COOTBETCTBYIOT y4eOHOMY IUIaHY,
PIIJI  TmO3BOJSAIOT TMOJIHOCTHIO OCBOUTH 3aJaHHBIE KOMIETeHIMU. KOHTakTHas paboTa MOMKET
MPOBOAMTHCS B BHUJAE JIGKIIMOHHBIX M TPAKTHYECKUX 3aHATHA. Bua u Qopma neknuoHHOro
Marepualia U MaTepuania sl IPaKTHYECKUX 3aHATHUN ONPEEAEeTCS TPENOAaBaTEIEM.

JIeKIIMOHHBIN MaTepuall MOKET ObITh MPECTABIICH B BUJE KOHCIIEKTOB JICKITUI.
Marepuan s NpaKTHYECKUX 3aHATHA MOXET ObITh MPEJCTaBJICH B BHJAE 3aJad, 3aJlaHUi U
BapHAaHTOB MX pelieHus. B Marepuansl Uis MPakTUYECKUX 3aHATUN JOJDKHBI OBITH BKIFOUEHBI
AJTOPUTMBI TIPOBEAEHHUSI PACUETOB, METOJUYECKHUE PEKOMEHALMHU 0 MX BBIIOJIHEHUIO, TPUMEP
oopMIICeHHS pEIICHUs W MOPSAIOK 3alIMTHl OTBETa (pEIIeHHUs) y MpernojaBaTens (Hampumep, 1o
JICKTPOHHOHN TIOYTE B paMKaX TCOPETHUECKOTO O0OYUCHHS 110 MEPE BBHITIOJIHEHUS ).

CamocrosTenbHas paboTta opranusyercs B coorBetctBuu ¢ PI1/I.

7. OneHoYHbBIE CPeACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Kon
KOHTPOJIMPYeMOH HanmeHnoBanue
Cemectp
KOMITETeHIHHU OLICHOYHOI'0 CpeaCcTBAa
(WM ee 4acTH)
(]
1 VK-1 Pasnoyposenesvie sadanus Ne 1

Koumponvnas paboma Ne 1

Pasnoypoenesvie 3a0anus Ne2

Koumponvnas paboma No2

Bonpocul k sxzameny 2, 3, 16, 20, 31-34, 50, 53, 55

ITK-1 Pasnoypoenesvie 3adanus Ne 1

Koumponvnas paboma Ne 1

Pasnoyposnesvie 3adanus Ne2

Koumponvnas paboma No2

Bonpocul k skzameny 1, 5-11, 13-15, 17-19, 21, 24-30, 38-49,
52, 54, 56, 57

I1K-3
Pasnoyposnesvie 3a0anus Ne [

Konmponvnas paboma Ne 1

Pasnoyposnesvie 3adanus Ne2

Konmponvnas paboma No2

Bonpocul k sxzameny 4, 12, 22, 23, 35-37, 51, 58-60




Kon

KOHTPOJIMPYeMOH HaumenoBanmne
Cemectp

KOMIIETEHIIMH OI[€HOYHOT0 CpeIcTBA

(WJIM ee 4acTH)
U3 Nel

2 YK-1 Keiic-3a0aua 1

HJ[3 Ne2
Keiic-3a0aua 2
HJ[3 Ne3

Koumponvnas paboma Ne 3
Konmponvnas paboma No 4

Pasnoyposnesvie 3a0anus Ne 3
Bonpocw « sxzameny 2, 3, 16, 20, 31-34, 50, 53, 55

[TK-1 HI[3 Ne |

Keiic-3a0aua 1

HJ[3 No2

Ketic-3a0aua 2

HJ[3 Ne3

Koumponvnas paboma Ne 3

Koumponvnas paboma Ne4

Pasnoyposnesvie 3a0anus Ne 3

Bonpocul k sxzameny, 5-11, 13-15, 17-19, 21, 24-30, 38-49, 52,
54, 56, 57

[1K-3 HI[3 Ne |

Keiic-3a0aua 1

HJ[3 Ne2

Keiic-3a0aua 2

HJ[3 Ne3

Konmponvnas paboma Ne 1
Konmponvnas paboma Ne2

Pasnoyposenesvie sadanus Ne 3
Bonpocul k sxzamenyd, 12, 22, 23, 35-37, 51, 58-60

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUalibl, H006X0}II/IMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KourpoabHas padora Nel
Tema «YpaBHeHHS H CHCTEMbI YPABHEHUI»
Bapuant Nel

4 1 \/1 27 1
_+_

1. YopocTtuts: X 4x
2. Pemnth ypaBHEHUSA:

1) ¥2x-1+3/6x-1=3/2x+1 4y 24" +16X° —3x—2=0

X* +3—~/2X* = 3x + :g(x+1)

4x* —2-2x -1 =34 + 4x

2) 5)

(Xngz +(X_+9) © 2205 L .
3) L X X 6) X —(a +3)x +3a” =0

3. Pemnts cuctemsl ypaBHEHUI:




—£—+x2—1
3y—2x+ 4y _2/2 X—y
y 3y —2X X2

0 3(x* +1)=(y+1)y - x+1) 2 [X=y

Bapuant Ne2

/ X
2 -1 +‘X_1‘
1. YopocTtuts: +X+X

2. Pemuth ypaBHEeHUS:
p Wx+3f +(3-Vx) =4 X =X —TX +X+6=0
2y X* =3x—/x* -3x+5=1 5)(X—1f:4X2—4X+3

2—-X 3+ X
A +1 =2 6 3 3 3
3 V3+x V2-x 6) X° +(8a° +27)x° +216a° =0

3. Pemutsb cuctemMbl ypaBHEHUM:

1
+ =1
X+y 12 2X =Yy vy
X+Yy-— =
X=y X-y VY _ g
1) Xy =15 2) 2X—Y

Kputepun onenkmn:
OIIEHKA «OTJIUYHOY BBICTABISIETCS CTYACHTY, €CJIM MPaBWIbHO BbIMoHEHO 90—100 % paboTsr;
OIICHKAa «XOpOIIO» BBICTABIAETCS CTyAEeHTY 3a BbimoidHeHue 80-90% mpaBuiIbHO

BBIMIOJTHEHHON paboThI;

- OIIEHKa «yI0BIETBOpUTENbHO» — 3a 70—-80%);
- OLIEHKA «HEYAOBIETBOPUTEIHHO» — MeHee 70 %o.

KonTtpoabHnas padora Ne2

Bapuanr 1
. HaiiguTte npou3BoaHble PYHKIINIA:

a)f(x)zix4—§x3+%x2—x+5; 6) f(x) = (2 —Vx)tgx
B) f() =252 1) f(x) = 1g(3%) — tg (2x ~ 7)

. Breruncaure CKOPOCTb U3MCHCHUA (I)YHKI_II/II/I B TOYKE Xp.

1 T
y=\/1 —cosx + - C0S2X, Xo=7-

o o xZ41
. Haiinure 3HaueHue mpou3BoIHON GYHKIIUU B TOUKE Xo: Y = ( 2_|_3)3, Xo =1.
X

. Ilpm kakux 3HAUEHHSAX apryMeHTa CKOpocTh m3MeHeHus: pynkimu Yy = f(X) paBHa ckopocTH
usmenenust pyukimn y = g(X): f(x)=cos2x , g(x)=sinx

. Ilpm xakux 3HAYCHHAX apryMeHTa CKOpOCTh W3MeHeHHus ¢yHkumu y = ((X) Ooipmie
ckopocTu u3MeHneHus ¢pyukiwn y = h(x): g(x) = sin (3x- g), h(x) = 6x - 12



10.

11.

12.
13.

10.

11.

12.
13.

Haiimure TaHreHc yrima MexIy KacaTelnbHOH K rpaduky ¢yHkumu y = h(X) B TOouke c
o 18
a0CITUCCOM X ¥ OCBIO X: a) h(x)=m, Xo=0,5; 6) h(X)=cos’x, xozg;

Pemnte ypaBuenne f'(X) =0, ecmm:  f(X)=vcos2x

(1-3%)°%,

(2-7x)5’

Haiinute yrioBoi kodpUIMEHT KacaTelnbHOU, MPOBEACHHOW K rpaduky dyHkuuu y = f(X)
B Ka>1<z[0171 U3 YKa3aHHbBIX TOYCK:

—1, ecau |x]| =1,
f(x { X1=-2, X=0, X3 =3;
(0= 1—x? ecnn x| <1,
CocraBbTe ypaBHCHHE KacaTelbHOM K rpaduky GyHkiuu y = f(x) B Touke ¢ abcuuccoii X =

a.
a) f(x)-2tg§ a=0 6) f(x):l—SarccthX a=1

Pemmute HepaBencTBo y' < 0, ecnu: Y=

-1
Onpenennute MPOMEXYTKH MOHOTOHHOCTH (DYHKITUH: &) y—3x+1‘ 0) y—Slrl S

f(x)=— + —
HUccnenyiiTe GYHKIMIO U TIOCTPOUTE €€ TpaduK: 2
Berauciaure Ijiomaab q)I/IprBI, OrpaHHHeHHOﬁ JIMHUSAMMN .
y=05x2-2x+3,y=7—x

Bapuanr 2
Haiinure npousBoiHbIe QYHKITHI:

a)0) f(x) = (4 —x?)sinx; 6)f(x):x3—3—i/}+%;
B) f(x) = ma r) f(x) =1g(3x) — tg (Zx—%)

Berauciiure cKopocTh H3MEHEHUsI (QYHKIIMH B TOUKE X!

y=y/1—10x + 25x2, Xo=1;

Haiinute 3HaueHne nNpon3BoAHON QYHKIIMH B TOUKE Xo!

y=v(x — D(x —4), %0=0;

[Ipy KaKMx 3HAYCHUSIX apryMEHTa CKOPOCTh M3MeHeHus: GpyHkimu Y = f(X) paBHa cKOpocTH
uzmenenus pynkiun y = g(X): f(X)=sin6x , g(x)=cosl2x+4

[lpr Kakux 3HAYECHHSX ApryMEHTa CKOPOCTh W3MeHeHus (ynkmum y = ¢(X) Ooubiie
cKopocTH u3MeHeHus Gpyukiwn y = h(x): g(X) =cos (; —2x), h(x)=3—/2x?

Haiiinte TaHreHc yria Mexay KacaTenbHOM K rpaduky ¢yHkumum y = h(x) B Touke ¢
a6cu1/1cc0171 X ¥ OCBIO X:

a) h(x)— Xo=0,5; 0) h(X)=v6 — 2x, Xo=1

x+1’

PemHTe ypaBuenne F'(X)=0, ecmm:  f(x)=sin’x
2x+3)%

Pemmute HepaBeHcTBo y' < 0, eciu: y:% .

HaiinnTe yriioBoit ko3 duUIMEHT KacaTenbHOM, MpoBeAeHHOH K rpaduky dyukiun y = f(X)
B Ka>1<z10171 U3 YKa3aHHBIX TOYEK:
Xx“+2, ecmux =0,
f(x)= { 5 X1=-1, Xo=0, X3 =2
—x? eciux <0,
CocraBbTe ypaBHEHHE KacaTenbHOU K rpaduky ¢pyHkuuu y = f(x) B Touke ¢ abcimccoi X =

a: a)f(x)=sin2x, a-E; 6) f(x)=2arctgx+3vx, a= 1
2

Onpenennute MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH: a) Y= ﬁ 0) y:COSZX

Uccnenyiite GpyHKIUIO U IOCTPONTE ee rpaduk. f(x) = Vxinx;
Boruncnute minomaas GUrypbl, OrpaHU4eHHON JIMHUSAMU:

y=@x—-2?%y=4-x°
Kpurepum ouenku:



- OLIEHKA «OTIMYHOY BBICTABIISACTCS CTYJACHTY, €CIM MPaBUIbHO BBIIOIHEHO 90—100 % paboThl;
- OIICHKAa «XOpOIIO» BBICTABIIAETCS CTyAEHTY 3a BeimoiaHeHue 80-90% mpaBuibHO
BBITIOJIHEHHOH paboTHI;

- OIICHKA «yJOBJIETBOpHUTEIbHO» — 3a 70—80%;

- OIICHKA «HEYI0BJIETBOPUTEIIbLHO» — MeHee 70 %o.

7.2.2. Pa3HOypOBHeBbIE 32/ 1aHUS.

Pa3HoypoBHeBble 3agaHus Nel no Teme «BoipakeHusi U mpeoOpa3oBaHuUs»

1. CtyneHTy npeaCcTOUT ONpPEICIUTh YPOBEHD CIIOKHOCTH Ka)IOH 3a/1a4i B COOTBETCTBUU C
«O0s3aTeTbHBIMA ~ pe3yJIbTaTaMu  OOydYeHHs  ydamuxcsi  o0meo0pa3oBaTeIbHOM  IIKOJBD)
(penpoAyKTHBHBIN, PEKOHCTPYKTUBHbIH, TBOPYECKHUI).

2. PemnTh npeasioskeHHbIE 3a/1a4H.

1. Pa3znoxure HAa MHOKUTEIH:

a) @’ +b”*+2a—2b-2ab

3

6) X +(y-Dx+vy

p) a° —8

r) X' —x2(y? +1) +y?

2. JlokaxkuTe 4TO:
4 3 2
a) N+ 2n° —n" —2n genures wa 24, ecmu N € N

2 2
) (N +an+3)(°+6n+8) 1o/ yres wa 24, ecnm NN

3
B) N —N nenurca na 6, ecim NE N

3
r) N =N nenurcsa na 48, ecom N € N n - gernoe
3. Coxkparure apoOb:

a’*+a*—a-1
a) a® +2a+1
x2+x-12

6) x® +8x+16
2a> —5a+2

g) ab—2b-3a+6
x® —27

r) X%y +3xy + 9y

4. Yupocture BbIpaXKeHHUs:
4mn m n 2mn
m+n-— : — -
a) m+n m+n nNn—-m m"—n

a®+b® '(az—b2)+ 2b ab

6) a+b a+b a’-b’
X 8 x2—2X Xx+8
724 X2 42x) d-x  x+2
B) \X X2 +2X X X+
[ 1 . 2c . 1 j.(c—3)2+12c
r) c2+3c+2 c*+4c+3 c’>+5c+6 2

5. VYmopoctute BBIpaXKEHUS:



3. 2 1 ). 4y
a) \2X—Y 2X+y  2x-5y 4x%—y?
( 3 , 4 o j[ 3 j‘l_ a-12
5) \a-3 a’-5a+6 a-2) \2a+1 3(3-a)

(XS _8+2xj-(4—x2)‘1 _X=
2
B)

|

N

X_

>

k?  9-k? 27+k3_[ k? J
C— + 3+
b 3tk KP-3k o 3-k 3-k

6. OCBO6OI[I/IT€CB OT UPPALMOHATIBHOCTHU B 3HAMCHATCJIC!

J2 J3 2 3
a) V3+45 0) V542 B) V15 r) J7 42

7. Bbruucnure:
e b
a) \/(\/5 - 2’5) - 3\/(1’5 - \/E) -1 6) J75-512

2 5\ 2\/6_@
y (\/(\/5—1,5) —i/(l—ﬁ)j wors m-(ll-i—Zx/%)
8. YmpocTuTe BhIpaKEHHUS:

a a Ja—+2
a)( +2 2 ] 2

- +
N2a N2a+2 a—+2a) a+2

(a a+b\/5J(\/Z+\/5J2
5) Ja ++b a-b

\/;+1_ 1
B) 1+Vx+x x2=/x

(ﬁ_ 1 ﬂ\/E—l_\/Eﬂ]
) 2 2Jc)(Je+1 Je-1

Kpurepuu onenku:
- OLIEHKAa «OTJIMYHOY BBICTABIIAETCS CTYJCHTY, €CIM MPaBWIbHO BbIMOIHEHO 90—100 % paboThl;
- OLIEHKa «XOpOIIO» BBICTaBIsSIETCd CTYAEHTY 3a BbimosHeHHe 80-90% mnpaBuiIbHO
BBITOJIHEHHOH paboThl;
- OIICHKa «yJIOBJIETBOpHUTEILHO» — 3a 70—80%;
- OLIEHKa «HEYJOBIETBOPUTEIBHO» — MeHee 70 %.

Pa3noypoBHeBble 3agaHus Ne2 no teme «PemnieHue HepaBeHCTB»

1. CtyneHTy NpeACTONUT ONPENENUTh YPOBEHD CI0KHOCTH KaXJOW 3a7ja4l B COOTBETCTBUU C
«O0s13aTeNbHBIMU  pe3yJibTaTaMi  OOy4YeHMs  ydalluxcs  0o0meo0pa3oBaTeIbHOM  IIKOJBD)
(PenpoaAyKTUBHBIN, PEKOHCTPYKTHBHBIN, TBOPYECKHI).

2. PemuTh npeasioskeHHbIE 3a/1a4H.

Bapuant Nel
1. PeminTh ypaBHeHHUs: 2. Peruuth HepaBeHCTBA:
1) 2 4 >1

1) x+1



2) X* —6x—-7>0
2y 47 5.2 4220 3 X (3x =120

(5—2x)/x <0
3) log,(1—2x*) =log, (1—6x) 5)m > X
6) 2% > /2
2 log, (2x+3) - 2log, (3x+1) =log, , 2 7) log,(3x—-1) <0
8) lg> x—2Igx <0
5) 10" =5 .2"* =950 9)

log,(x+2)—log,(x—1)>2
6)
log, v1+x +3log, (1-x)=log, (1-x*)" +2

16

Bapuant Ne2
1. PeluuTh YpABHEHHUA: 2. PemunTh HepaBeHCTBA:
1) 3x2+2x —27 3x-2 <9

1) X—=2
2) X*+5x-6<0
3) x*(3x+2)<0

3
2) 4 2-9-2"+1=0
4)m—3mJ§so

3) 109, (5x—=3) =-1 5) V2X+3 > X
1
32x >
6 V3
4) 7 log,(4x-1) <0

log,(3x-1) - 2log,(2x +1) = log, , 3 g) log; x+3log, x<0

5 2% = 3. x/2 9) log, (3x+7) > log, (5x —1)
log,, >, log: x=1
6) X
Bapuant Ne3
1. PeluuTh YpAaBHEHHUA: 2. Peluuth HepaBeHCTBA:
1) 37 =9 4x—3>3
1) X+2
2) X' —4x-5>0

3 x*(2x-3)>0
4)6—3nJ§so
|Ogl/3(4X—1)=—l 5) 3X+4 > X

1
29 7 —4-3711=0

3)

4)



1

24x<_
6 V2
4) 7) log,(2x+3) <0
log,(2x 1) —2log,(2x +5) =log,, 8 9 lg? x+1gx <0
5) 42x+1+22x+6 :4’8X+1 Iog X—_1<1
9) x+1"

log,[2x — 5|+ log,|x + 20| = 1
6) g2
Kpurepun oneHku:

- OIICHKA «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIIM MpPaBUILHO BhIoIHEHO 90—100 % paboTsr;

- OLICHKA «XOpOIIO» BBICTABIIAETCS CTyAEHTY 3a BeinmoidHeHue 80-90% npaBuibHO

BBIIIOJTHEHHON paboThI;

- OILICHKA «yJOBJIETBOpPUTENHHO» — 3a 70-80%;

- OIICHKA «HEYIOBJIETBOPUTEIIbHO» — MeHee 70 %o.

7.2.3. Ketic-3amaua Nel.

Hwxe npuBoauTcst TEKCT MUHH - Keiica "Tskkoe Opemst BeiOopa'.

VYeunus Bcel ceMbH ycepaHOM ydeHuibl 9 kinacca Anucel CrapaTenbHOR HamlpaBlIeHbl HA
BHEJpEHUE €€ B YUCIO CTYAEHTOK JI000ro, HO OYEHb MPECTUKHOIO, SKOHOMHUYECKOTO BY3a
(mobnuxke K OONBIIMM JIEHbI'aM, KOTOPBIX B IAHHOE BpeMs B CaMOil ceMbe He HaOMoAaeTcs). XOoTs
JIEBOYKA YUYUTCS €lIe TOJIbKO B 9 Kiacce, €€ MHOTOUNCIEHHbIE POJIHBIE U3YYUIIM BCEBO3MOXKHBIE
caiiTel yueOHbIX 3aBefieHUi, mpounTainu Bce [lonoxenus o mpoenenuu ['MA. Ha cemeiinom coBete
OBLIIO MPUHATO CTPATETHYECKOE PELIEHHE: CO3/aTh YCIOBHUS ISl MMOATOTOBKH AJIMCHI K UTOrOBOM
aTTecTallud, yJeIUB 0co0oe BHHUMaHHE MNpoOieMHbIM MecTaM. Jlrobas crparernyeckas Lelb
JIOCTUTAETCs TOCPEJICTBOM PpELIEHUS] MHOTMX TaKTHYECKMX 3ajad. B  HacToAmmii MOMEHT
BBISIBUJIACh OJIHA U3 JKECTKUX MpPoOJeM: Kak Mokaszasl 0030p MCTOYHHKOB MH(OpPMAIMH, 3a4acTyIO
BMECTO CTAaHJApTHO CGHOPMYJIHMPOBAHHBIX MAaTEMaTHYECKMX 3aJad Ha HK3aMEHaX IMOSBISIOTCS
3aJaHMsl, OTpakaroliye "Kakue-To CBs3u" ¢ peaibHOM ku3HbI0. CHUTyalus ycyryoaseTcst TeM, 4To
BCTpeya ¢ JIIOOBIMM BEIMYMHAMH, HAlIOMHUHAIOIIMMU TaKOBble B y4eOHUKax (DU3MKH, MPUBOIUT
AnMcy B COCTOSHME CTOMKOIO OLETIeHeHHs (Hy He Mojyyaercs y He€ MNOIoOUTh (U3HUKY).
YcnokauBaroUMMU TIOHAaYally Ka3ajduch CJIOBA YYUTENsl MaTeMaTUKH, YTO YK€ cefyac OHa MOKET
pemnth He MeHee 50% 3amad U3 UTOroBOTO 3aJaHus U BeITYCKHUKOB 11 kmaccos. IIpocmorpes
3amanus nepBol wactu EI'D s BeimyckHukoB 11 kimacca, Anmca cpa3zy y3Hajla CBOEro
"mporuBHUKA" - 3ananue B10. Annce Henb3s OTKa3aTh B 3[paBOM CMBICIIE, HO JaKe €l MOKa3aJI0Ch
CJIOKHBIM OLIEHUTh BEIWYHE U paziaudue cioB "mpoxoxa", "mpuObLIL", "BeIpydka’, MEIbKAIOIINX B
TEKCTOBBIX 3aja4dax. Ho Beab BCTpedaroTCs B ATHUX 3ajayaX M XYAIIME MOHCTPHI: OpOIIEHHbIE
KaMHHU, T[eperpeBatoiirecss NpuOOpbl, 3aKOHbl M3Iy4eHHUs 3Be3A. IlIpocMoTpeB yueOHHK
MaTEMaTHKH, KOTOPBIM C TaKUM TPYJOM YAAJIOCh 3aKa3aTh Ha KJacc B 3TOM roay, Alnca IOHsA,
yTo "nmeno - BeHuku'". OHa OOMTCS M30TEpM, a B YUCOHHKE OOCYKIAIOTCSI M30KBAaHTHI (HABEPHOE,
3TO UX HCCIIEZIOBaHHE Y€ Ha KBAaHTOBOM YpOBHE), cllaBa Oory, B reorpaduu ynanoch MpOWTH
n300apsl, HO BIepeau Masdat u3okocTel: K cuacTeio, Ammca - HeucnipaBumas ontuMucTtka. U kak y
JT000r0 ONTUMHUCTA y HEE MHOTO Jipy3ei. 11 mouemy Obl HE COCPEAOTOUNTH UX MHTEUIEKTYaIbHbIE
pecypchl BO BPEMEHH U NMPOCTPAHCTBE, Ha BHIPAOOTKY MOHAYATY MOAX0Ja K ATOH MUHHM CUTYallUH:
Kak onoiyiets 3amaHue B10? Moxer kTo-To yxe ero modeaun? MoxeT y KOro-To e€cTh BEpPHBIN
crnoco0, kak o0oiTn mpobnemy? Y kak MOHATH, HY)KHO JIM €l BOOOIIe BOJIHOBATHCS MO JaHHOMY
nmoBoIy?



Jns ycriexa Haxo JAETalbHO M3Y4YMTh Oyayliero MpoTWBHUKA. Kak BBIICHHIOCH, HE BO BCEX
By3aX, KOTOpbIE NPUCMOTpENH id OyAyliero AJUCHl POACTBEHHHUKH, OTPAHMYUBAIOTCS caayeit
EI'D: Ha sKOHOMHMYECKHE CHEIUAIbHOCTH B HHUX MPOBOJMUTCS JONOJTHUTENBHBIA 3K3aMEH IO
maTtemartuke. M KTo 3HaeT, yTo OyJeT B cTpaHe yepe3 TP I'ofia BBEACHO /ISl BBIMTYCKHUKOB?

BriOpanu Torna poauTeny 3aBeieHUE SKOHOMHUYECKOTO MpOoQuIIs, pSUTHHT KOTOPOTO B HAIIeH
cTpane 3amkanuBaer - BIID, u yToObl oleHUTHh TpeOOBaHUS K MOJATOTOBKE OTOOpaANM TPH 3aJayul
u3 30 3agaHuii, KOTOpBIC NpeIaraioch aduTyprueHTam pemmuth 3a 1,5 gaca. Kaxxnas u3 Hux Obuia
nocieHe, camoil TpyaHoi B Habope. K yectu aBTOpOB, YHOMSHEM, YTO UX UHTEPECOBAI TOJIHKO
IIPABWJIBHBIN OTBET, 0€3 YTOMUTEIbHBIX OAPOOHOCTEN. ECTh 1M y 3TUX By30BCKUX 3aJaHMN 001Me
yepThl ¢ 3aanusimu EI'D?

WTak - menb Moje3HOro MCIHOJIb30BAHUS HAIIETO MHUHHU-KEHca: pa3paboTaTh pEeKOMEHIAIHNU K
CUCTEME IMOATOTOBKM K pELIEHUI0 MOJOOHBIX 3a1ad MU yOenuTh AnHcy B HpPEeUMYyILecTBax
BbIOpaHHOW METOOUKU. A, MOXET ObITh, B INpOLECCE AOCTMKEHMSI NaHHOW ILeNu yaacTtcs eé
MEPEOCMBICIUTH U 3aMEHUTDH JPYTUMHU, O0JIee 3HaYalUMH.

Xo4y OTMETUTb, YTO MpPENJIOKEHUE ydalluMcs s M3Y4eHHs MMEHHO 3anaHus B10 Obuio
00yCIIOBJIIEHO HECKOJbKUMH IpuuuHamMu. OHON U3 HUX SBUJICS HEBBICOKHUI MPOIEHT PEIIMBIIUX
3a/laHus 3TOTO TUIA HA JuarHoctuueckux padorax s 10 u 11 kiaccos. Bropoit npuunHo# crana
NpUHUUIIMAIbHAS AOCTYNHOCTh 3agaHuil B10 yxe mns ywyammxcs 9 knaccoB. M, KOHEUHO ke,
MHTEPECHBIM aCIEKTOM JUIsl HM3Y4YEHHsS JTOr0 3aJaHusl CTald HpoOJieMbl € HHTEpIperanuei
buznueckux Gopmys ydammMucs U OTKa3 1O 3TON NpUYHHE OT PeIIeHUs MOJA00HbBIX 3a/1a4.

[Toackasku 1uist ayJuTOPUH.

Case - TEXHOJIOTHH - METOJ] CUTYyallMOHHOT'O 00y4YeHUs

Meton CASE STUDIES npeanosnaraer:

- IOATOTOBJIEHHBIM B MMCbMEHHOM BHUJIE€ IPUMED KEHCA;

- CaMOCTOSITEIbHOE U3YyUEHHUE U 00CYKIeHNE Kelca yJaluMucs;

- COBMECTHOE 00CYXICHHUE Kelica B ayJUTOPUH IO PYKOBOACTBOM MPEIIOIaBATEIIS;
- cJIeIoBaHUE MPUHIMMTY "Tporiecc 00CYKIeHUs] Ba)KHEE CaMOr0 perieHus "

ITansl IMeas 3Tana

3HAKOMCTBO C KOHKPETHBIM CIIy4aeM [Tonumanue npoOIEeMHON CUTYallMM M CHUTyalluu
MIPUHATUS PELICHUS

[Touck: ouenka uHpopmaruu, nomxydeHHod | Hayunrtscs J00BIBAThH UHpOpMaLHIO,
U3 MaTepHalloB 3aJaHus, U CaMOCTOSITEIbHO | HEOOXOJUMYIO JIJIsl ITOMCKA PEIIEHUsI U OLIEHUBATh
IIPUBIICYCHHOU ce

Ob6cyxaenue: o0OCyXkaeHHE BO3MOXKHOCTEH | Pa3BuTHE aqbTepHATHBHOTO MBILIUIEHUS
AIbTEPHATUBHBIX PEIICHUN

Pesomonus:  Haxoxxaenue  pemeHus B | ConmocTaBieHHUE U OLICHKA BAPUAHTOB PELICHHUS.
rpymnmax

JucnyT: OTaeNnbHbBIE TPYIIBI 3AIIUINAIOT CBOE | APryMEHTHPOBAHHAS 3alUTa PEIICHUI
perieHne

ComocraBicHue HUTOT'OB: CpaBHCHHC OI_IeHI/ITL B3aUMOCBA3b HHTEPCCOB, B KOTOPBIX
pemeHm‘/'I, IMPUHATBIX B IpyHmax HaxXoIATCA OTACIIBHBIC PCIICHHA

Kpurepun oneHkH npeasioKeHHOM 3a1a4m:
- OLIEHKA «3aYTE€HO» BBICTABIISIETCS CTY/IEHTY, €CIM OCTaBJIEHHAs 3a/1a4ya PelIeHa BEPHO;
- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYIEHTY, €CIIM 3a/laya peIIeHa HEBEPHO.




Keiic-3agaua Ne2. CryaeHraM mpezuiaratoTcsl TpH 3aadM Juisd ydaimuxcs 6,7,8 Kiaccos.
HeoOxoaumo cocTaBUTh IJ1aH pabOTHI ¢ JAHHBIMH Keiic-3a1auaMi U PEIIUTD UX.

Ketic 1 (mpaktuyeckuii, 6 knacc). B neTckuii cajg npuBe3nu O0IbLION AEpEBSHHBIN KyO, BCe
rpanu kotoporo okpaiiensl. [lana [Ipoxopa pacnunun ero Ha 64 MalleHPKUX KyOHKa OJUHAKOBOTO
pasmepa, a Mama MpeUIoKUIIa MMOKPACUTh BCE HEOKpAILICHHBIE TPAHN MaJICHBKUX KYOHWKOB, YTOOBI
OHM BBITIAJENN MpHUBIEKaTeNbHO. [UpeKkTop caauka 3aaymaliach, CKOJBKO BCEro MOTpedyeTcs
KPacKH, 4YTOOBI IIOKPACUTh BCE HEOKPAIICHHBIE TPAaHU MAJICHBKUX KYOMKOB, €CITM Ha OKPACKy OJTHOU
rparu OosbIiroro kyoa Obuto moTpadeHo 100 rpaMMoB Kpacku. XBaTUT JIM Y HEE JIEHET, eclid | Kr
kpacku crout 300 pyOreii, a B Hanu4yuu y Hee Bcero 565 pyomneit?

Keiic 2 (mpaktmueckuii, 7 kiacc). CrpoutenbHoil (upme HY)xHO mnpuodbpectn 170
KyOOMETpOB CTPOUTENHHOIO Opyca. AHAIN3 CYIIECTBYIOLIETO PhIHKA MPEATIOKEHHUH TTOKa- 3aJ, YTO
TpeOoBaHUSIM (UPMBI YAOBIETBOPSET JBa MOCTaBUIMKa: «AjbTaup» u «Poccnec». Kommnanus
«AnpTaupy» npeiaraet opyc mo nene 5600 pybneit 3a 1 M3 , pupma «Poccnecy — Ha 50 pyoOuei
nemieniae. CTOUMOCTh JOCTaBKH B KOMMaHUHM «AJbTanpy» coctaBisieT 1200 pyOseit 3a 1 mamuny,
BMeIaonryo 10 20 KkyboMeTpoB, MPH 3TOM JIOCTaBKa BCETO Ipy3a OCYIIECTBISIETCS OECIIaTHO,
€CJIM CTOMMOCTH 3aka3a cocrtaBisieT 6onee 1 000 000 py6neii. B ¢upme «Poccrecy» croumocThb
JOCTaBKH TI0 1mocce coctaBisieT 1550 pyOneit 3a 1 MammHy BMECTUMOCTBIO 25 KyOOMETPOB, a 110
TpyHTOBOH nopore yBenuuuBaercs Ha 10%. M3BecTHO, 4TO JOpora OT KOMIAHUU «AJBTaup» N0
CTpOH- TeNbHON (UPMBI mIOCCeiHOro THma, a oT ¢upmbel «Pocciaec» — TpPyHTOBOro THIIA.
Onpenenure, ¢ Kakoil (upMOIl BBITOJHEE BCETO 3aKIIOYUTh KOHTPAKT, U BBICUUTAWTE €ro
CTOUMOCTb.

Keiic 3 (oOyuaromuii, 8 kiacc). JlroOo3naTenbHblii MatBeli enetr B moe3ne Ne 5 k cBoeit
0abymke TarbssHe m wrpaer ¢ cekyHmomepoMm. Ilpu stom: 1. O 3amedaer, uro moe3mx Ne 5
MPOXOJUT MUMO cBeTodopa 3a 5 CeKyH], a MUMO TuIaT- Gopmbl anuHoi 150 M — 3a 15 cexynn. C
KaKoOW CKOpOCTbIO efieT 1noe3n? 2. MarBeil CMOTPUT B OKHO IO€3/1a U BUAMT, YTO BCTPEUHBIN MOE3]]
MPOXOJUT MUMO €ro OKHa B TedeHue 6 cexkyHa. KakoBa cKOpOCTbh 3TOTO MO€3/1a, €ClM €ro JIMHA
paBHa 120 m? 3. Ha moxxoze K KpyImHOMY TOpOJy MX HaYMHAET OOTOHATH CKOPBIN MOE3/1, HIYIIHN
co ckopocTeio 90 kM/4. MaTBer MHTEPECHO, Yepe3 Kakoe BpeMsi CKOPBIN MOe3 ] MEePEroHUT Moe3]
No 5, ecniu u3BeCTHO, YTO JJIMHA CKOPOTO IMOE3/1a Takas e, kak u noe3ga Ne 57 4. He nmoesxas 1o
MocTa 4yepe3 peky, noe3x Ne 5 man mmmHHBI rynok. [losxe us pasroBopoB Matseil y3Hamn, 4To B
TOT MOMEHT Ha MOCTY ObLI YEJOBEK, KOTOpBIM yXe MIpomien ¥s AJuHbl MocTa. Eciu Obl 3TOT
4eJoBeK nodexan oOpaT- HO, TO BCTpeTwics Obl ¢ moe3oM B Hayane Mocta. Ho oH moOexan
BIIEpE]l U, XOTs [10€3]] HarHaJl ero B KOHIIE MOCTa, YEJIOBEK YCIIEN CIPBITHYTh ¢ Hachu. C Kakoi
CKOPOCTBIO O€all 3TOT YeJIOBEK?

Kpurepun oneHKH npeasioKeHHbIX 3a1a4:
- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CJIU ITOCTABJICHHBIE 3ala4MPELIEHBI BEPHO;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIH 3314 PElIeHbl HEBEPHO.

7.2.4. KoMIuieKT 3a1aHuii 1J151 KOHTPOJIbHOI padoThl Nel

Bapuant Nel
(x =L (x—1) +4x
X* +1+2|x|
2. Pemiuth ypaBHEHUSA:
HY2x +3x—4 =2 2) (X +4x)X* + x—6) = (x* —9x)x* + 2x—8)
2) 3X* +15X+ 2V X  +5x+4 =4 5) 9x* + 2|3x + 2| = 20 —12x

_ _ 2 _ 2
18- 7x X2 + 8 6X+X2 :E6) x“—(a3+2)x2+2a3:0
8—6X+ X 18—7x—x 6

3. Pemnth cucTeMbl ypaBHEHMIA:

1. Yopoctuts:




X 7
\/:—i-\/z 1+ — {Zy—X:Z
HVY X xy 2)

2Xy =3
Xy +4/xy’ =78
Bapuant Ne2.

1. Yopoctuts:

2. Pemiuth ypaBHEHUSA:
1) 3v/10x +3 - (10x - 5)§ =2 4) (X +5x)x* —3x—28) = (x> ~16x x* — 2x—35)

2) 2X° +/2x° -8 =20 5) %:\X—Z,S\—LS
X_

3) \/5x+4 \/x L _,1 X +(a® ~8)x° —8a® =0
oX+4 2

3. Pemnth cucreMbl ypaBHeHHﬁ:

) \/7 \/7 ) {5x—3y:5
X

4 X y +4 =18
Kputepun ouenku:
- OLEHKAa «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CITU MpaBuiibHO BbodHEHO 90—100 % paboTsi;
- OLIEHKA «XOPOIIIO» BBICTABJISIETCS CTYAEHTY 3a BblnosiHeHue 80—90% npaBUiIbHO
BBITIOJTHEHHON pa0oTHI;
- OIICHKA «YJOBJIETBOpUTEITHHO» — 3a 70—80%);
- OILICHKA «HEYJOBJIETBOPUTEIbHO» — MeHee 70 %.

KommnuiekT 3aganuii 1Jisi KOHTPOJIbHOI padoThl Ne2
Bapmuanr 1
1. Onpenenure ATUHBI CTOPOH TPEYTOJIbHUKA, €CIIU OHU BBIPAXKAIOTCS LIEJIBIMU YUCIIaMH,

00pa3yroT apu(pMETHIECKYIO TPOTPECCHIO, a TIEPUMETP TPEYTOJIbHUKA paBeH 15

2. Pemnte ypaBHEHUE (Iogg (X2 —6) 3log, (X - 6)) %
3. Ioctpouts rpaduk GyHKIUN Y = ‘Xz -7 |X| + 6‘
X -2y-14_ g iaye1

4. PemnTe CUCTEMY ypaBHEHHU# ¢ X—2Y —8
Iogs((Zx—By—4)2 —16): IogS((x— y+4) —16)

5. Pemuth HEPaBEHCTBO (\/g + Z)X_l > (JE - 2)%

6. Haiinute 3HaueHue BBIpasKEHUS



9-,/log? x—6log, x+9 17-,/log? x—4log, x+4 +\/6Ox—4x2 —224
log, x—3 log, x—2 J15x — x* —56

Bapuanr 2

1. CymmMma niepBBIX TpeX WIEHOB TeOMeTpUUeCKOl porpeccuu paBHa 91. Eciu k 3TuM ynciam
npubaBUTh COOTBETCTBEHHO 25, 27 1 1, To monyuutcst apupmernyeckas mporpeccus. Hatu
CEIbMOH 4JIEH T€OMETPUUYECKON ITPOrPECCUH.

2. HaiinuTe ponsBeicHe BCeX KopHeil ypapHeHns V20— X — X - |g(13 — X —X? ): 0

3. Moctpouts rpaduk GpyHkuuu Y = ﬁ . (X2 — 9)

2
X;2y=10x_8y_13

4. Pemmte cuctemy ypaBuenmii | X +2Y —1

J2x-3y -3 -7 =/@Bx-y—-4F -7
5. Pemmts HepaBeHCTBO |09Xz,1(x +1)<1

4-x* —6x+9  7-Jx* -10x+25 27x-9x* -18
x—3 5-X V3x—2-x?
Kpurepun onenku:

- OLEHKAa «OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CIU MpaBuiibHO BbodHEHO 90—100 % paboTsi;
- OLIEHKA «XOPOIIO» BBICTABJISIETCS CTYAEHTY 3a BblltosiHeHue 80—90% npaBuUibHO
BBITIOJITHCHHOW PabOTHI;

- OIICHKA «YIOBJIETBOpUTEITHHO» — 3a 70—80%);

- OLICHKA «HEYJOBJIETBOPUTEIbHO» — MeHee 70 %.

6. Haiinure 3Ha4YeHHE BBIpAKCHUS

7.2.5. Kommaekr 3apanuii U3 Nel

Tema: «HopMaTHBHOe CONPOBOKIEHHE NMpoOBeJeHUs] TOCYIapCTBEHHON HTOroBOii
aTTecTallMy MO0 NMPOrpaMMaM CpeAHero o0umero U OCHOBHOro odmero odopazoBanusi B 2020-
2021 y4. r»

CryneHtaM mpejiaraeTcsi IpPOBECTH 0030p CIEAYIOMIMX JIOKYMEHTOB  HOPMaTHBHBIX

JIOKYMEHTOB:
1. Odunmansubiil nHGopManonHsil nopran I'NA, EI'D.

2 Pacniucanmne OI'D, EI'D —2021 (ITpoekr)

3. HopMaTuBHO-IIpaBOBBIE JOKYMEHTHI, perylaMeHTupyromue nposeacaue OI'3-9 B 2020-21 r.
4 [Tpuxa3 «O0 yrBepxaenun [lopsika nmpoBeneHus: ToCyJapCTBEHHON UTOrOBOM aTTecTaliiu

1o oOpa3oBaTeIbLHBIM MPOrPaMMaM OCHOBHOT'O 00IIIET0 00pa3oBaHUs

S. IIpukas «O BHeceHMU n3MeHeHus B [1opsiok npoBeaeHus rocyAapCTBEHHOM HTOIMOBOM
aTTeCTaIMy 10 00pa30BaTEIHLHBIM MPOrPaMMaM OCHOBHOTO 0011Ier0 0oOpa3oBaHusl,
YTBEp)KJIEHHBIH Nprka3zoM MunuctepcTBa 06pa3zoBanus U Hayku Poccuiickoit denepannn
ot 25 nexabps 2013 r. N 1394»

6. [Tpukas «O Mepax no uHGopMarMOHHOMY 00eCIIeUeHHIO IOCY1apCTBEHHOW HMTOTOBON
arrectauuu B 2020-2021 yyeOHOM romy»

7. [Tpuxa3 «O0 opraHu3aii METOJAUYECKOTO COIPOBOXKIECHUS TPOBECHUS IOCYAapCTBEHHOM
WUTOTOBOM aTTECTAIIMU U €IMHOI0 rOCYAapCTBEHHOTr0 3K3ameHa B 2021 r.»



8. [Tpuka3 "O BHeceHMU U3MEHEHMH B iprKa3 MuHoOpa3zoBanus PO ot 20.03.2015 Ne 147"

9. [Tpukas «O06 yTBepxxaeHun ¢popmsl 3asiBieHus Ha yuactue B ' MA oOydaromuxcs mo
IporpaMMaM OCHOBHOTO O0IIETro 0Opa3oBaHUs»

10. Meroaunueckue peKOMEHAALMH 110 ITOATOTOBKE U IIPOBEACHUIO IOCYAAPCTBEHHOW HTOIOBOU
aTTecTaluy 1o 00pa3oBaTeIbHBIM MIPOrpaMMaM OCHOBHOTO 0011iero o0pa3oBaHus B popme
OCHOBHOI'O I'OCY/IapCTBEHHOT0 YK3aMeHa

11. Metoanyeckne peKOMEHIAUH 10 OPraHU3aLUU U IPOBEIECHUIO TOCY1apCTBEHHON
UTOrOBOM aTTecTay 1o o0pa3oBaTebHBIM IPOrpaMMaM OCHOBHOT'O OOLIETO U CPEIHEro
o0miero o6pa3oBanus B opMe OCHOBHOTO rOCY1apCTBEHHOI'O 3K3aMEHA U €IMHOTO
roCy/1apCTBEHHOIO AK3aMeHa JUIsl JIUL] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS

12. ITpuxa3 «OO0 yTBepkKAEHUU NTOPSAIKA IPOBEACHUS IOCYAApPCTBEHHOM HTOTOBOM aTTeCTalluu
1o 00pa3oBaTeNbHBIM IPOTPaMMaM OCHOBHOTO 0011eT0 00pa3oBaHuUs»

13. [Tpuka3 «O0 yTBepkKIE€HUN OPraHU3aLMOHHO-TEPPUTOPUATILHON CXEMBI IIPOBEACHUS
rocyJapCTBEHHON UTOTOBOM aTTECTallMy 110 00pa30BaTeIbHBIM IIPOrpaMMaM OCHOBHOI'O
o01ero oOpa3oBaHUs»

14. ITpuka3 «O06 yrBepxxaeHuu IlonoxeHus o rocyJapcTBEHHOM 3K3aMEHAIIMOHHON KOMUCCHH
OCHOBHOTO0 00111ero oopazoBanus PoctoBckoii o0macTi»

15. OTKpBITHIN OaHK 3aaHUN
16.  JleMOHCTpanMOHHBIE BAPHAHTHI
17. [Tpuxa3 «O pe3ynbraTax MpoBeIEHUS TOCYJapCTBEHHON UTOIOBOM aTTecTaluu

BBIITYCKHUKOB 9-x KiaccoB 2019-2020 yuebHoro roga»

Kpurepun onenkmu:

- OLEHKAa «3aYTEHO» BBICTABIIAETCS CTYACHTY 32 BBINOJIHEHHYIO pabOTy M COCTaBIECHHE OTYeTa
1o Hel B (hopMe KOHCIIEKTa;

- OLIEHKA «HE 3a4TE€HO) BBICTABIIETCS CTYJCHTY 32 HEBBIIOJIHEHHOE 3aJJaHHE.

Kommuekr 3ananuii U3 Ne2. Tema: «PeajibHasi MaTeMaTHKA»
1. [Tocne noxg ypoBEHb BOJIBI B KOJIOJIIIE MOYXET MOBBICUTHCSA. MalbuuK U3MEPSET BpeMs |

naacHus HEOOJIBIINX KaMEIIKOB B KOJIOZACHT U PACCHUTHIBACT PACCTOAHUC OO BOIBI IO (I)OpMy—

-
e 1=31" rne h — paccrosHue B MeTpax, f — BpeMmst IaAeHUs B ceKyHIax. Jlo H0KII Bpems majie-
HUsS KaMelkoB coctapisno 0,6 ¢. Ha ckombKO JOIKEH MOJHATHCS YPOBEHb BOJBI HOCHE 0K,
4TOOBI M3MEpAeMoe BpeMs u3MeHII0ch Ha 0,2 ¢? OTBET BhIpa3UTe B METPAX.

2. 3aBUCHMOCTh 00beMa crpoca 9 (eAMHHI] B MECsIl) HA MPOAYKIIHIO TIPEANPUITHSI — MOHO-
mosrcta ot meHsl P (teic. py6.) 3amaercs dopmyioi ¢ = 100 10p, Brpyuka npexnpustas 3a
Mecs r (B ThIC. Py0.) BeIdmcisercs o popmyne 'LP) =4 P. Onpenennre Hanbomsmyto 1eHy P,
TIpH KOTOpOi MecsuHas BeIpydka 'L P) cocTaBuT He Menee 240 Thic. py6. OTBET MpPUBEINTE B THIC.

pyo.
3. ITepen ormpaBKOi TEMIOBO3 M3AAT TYJOK C YaCTOTOM fo=440 1y UyTh mo3xe magan

TYJIOK MOIBE3KAIMNN K T1aTdopme TerioBos. M3-3a addekra Jormnepa yactora BTOpOro ryaka f

flv) = I'fﬂ

: (I'm), e ¢ — cko-
pocTh 3ByKa (B M/c). UenoBek, CTOSIIHI Ha mIaTdopMe, pa3TudaeT CUTHAIBI 0 TOHY, €CITU OHH OT-
nuyarotes He MmeHee ueM Ha 10 ['u. Ompenenute, ¢ Kakoii MUHUMAIBHONH CKOPOCTBHIO MPUOIKAIICS
K 11aT(GOpME TEIIOBO3, €CIIU YETOBEK CMOT Pa3jIMuUTh CUTHANILL, a € = 315 m/c. OTBeT BBIpasuTe B
m/c.

OoubIIIe MEPBOro: OHa 3aBUCHUT OT CKOPOCTH TCIIJIOBO3a 110 3aKOHY



Tk s
4. [Tpu apmabaTuyeckoM mporecce sl HASaTbHOTO ra3a BBIOJIHIETCS 3aKoH V= const
rae P — nasieHue B rase B mackaisix, ¥ — o0beM rasa B KyOMUecKux MeTpax. B xoje skcriepumenTta
5
C OJHOATOMHBIM HJEAJIbHBIM Ta3oM (IS HEro 3) W3 HaAYaNBHOTO COCTOSHUS, B KOTO-

]
. o m 5 o o .
pom CONSL= 10” Ta.m®, ras naunnator cxnmars. Kaxoil Han6obmmit 06beM V MOKET 3aHHMAT

ra3 npu JaBieHusX P He HIKe 3.2-10° [Ta? OTBeT BIpa3uTe B KyOUYECKUX METpax.

5. Jlns oGorpeBa moMelneHus, Temieparypa B koropoM papHa In = 20°C| uepes paamatop
OTOIUICHHS, MPOITYCKAOT ropsuyio Boxay Temmeparypoii 1a = 60°C. Pacxox mpoxomsmeii uepes
Tpy6y Bomsr M = 0.3 kr/c. TIpoxoxs 1o Tpy6e paccTostHMe x(M), BOJA OXJIAXKIACTCS 10 TEMIIepaTy-

cm I.—-T, 4200 Tk
. : gy — c=4200——
PpblL T[ C]’ npuyeM Y T Tn (M), Tae kr-°C — TCIIJIOEMKOCTH
Br
—1

BOJIbI, m-° C — ko3 dumment temnoodmena, a & = 0.7 — ocrosnas. Jlo kakoii TemmepaTy-

pHl (B rpagycax Llenbcus) oxyagurces Boja, €ciu JUIMHA TpyOsl 84 m?
6. [Tpu ABM>KEHUH paKeTHl €€ BUAMMAS JIJIsl HETIOIBHKHOTO HAOIIOIaTeNs [UTHHA, H3MepseMast

]

v

I

I=1Ipy/1

B METpax, COKpAIlaeTcs IO 3aKOHY v " rae lbo=3M — mmnHa nokosueiics pake-
ToI, © = 3107 gmje — CKOPOCTh CBETa, a V — CKOPOCTh pakeThl (B kKM/c). KakoBa oypKHA OBITH MU-
HUMaJIbHAsl CKOPOCTh PAKETHI, 4YTOObI €e HaOtoaeMas JuinHa ctaina He Oosiee 4 M? OTBET BbIpazure
B KM/C.
7. B oxnoii ctpane B ob6pamenun Haxoauiaock 1 000 000 nomnapos, 20% 13 KOTOPBIX OBLIH
danpmuBeiMU. Hekasi KpuMUHaNbHAs CTPYKTypa cTallia BBO3UTH B cTpany mo 100000 gommapos B
mecs, 10% u3 koTopbix ObuTH (hanbIuBEIMU. B 3T0 ke BpeMs qpyras cTpyKTypa CTajla BHIBO3UTH
u3 crpanbl 50 000 mommapoB exxemecsuHO, M3 KOTOpbIX 30% okazanuch ¢anpmmBbiMU. Yepes
CKOJIbKO MECSAIIEB coJiepkaHue (abIIMBBIX JOJIJIAPOB B CTpaHe COCTaBUT 5%
8. bank mnanupyet Binoxuth Ha 1 rog 30% HMMEIOMMXCS Yy HETO CPEJICTB KIMEHTOB B aKIUU
30J10TO/100BIBAIOIIET0 KOMOMHATA, a ocTajabHble 70% — B CTPOUTENLCTBO TOPrOBOro KomIuiekca. B
3aBUCHUMOCTH OT OOCTOSATEILCTB MEPBBIM MPOEKT MOXKET MPUHECTH OaHKy NMPUOBLIL B pa3Mepe OT
32% 1o 37% rofoBbIX, a BTOPOM MpoekT — oT 22 10 27% ronoBsix. B koHIe roga 0aHk o0s3aH
BEPHYTb JE€HBI'M KJIMEHTAaM M BBIIIJIATUTH MM NPOLEHTHI IO 3apaHEe YCTAaHOBJIEHHOW CTaBKE, ypo-
BEHb KOTOPOW JOJDKEH HaxoauTbesa B mpenenax oT 10% mo 20% romosbeix. Onpenenure, Kakyro
HaMMEHBIIYI0 U HAaMOOJIBIIYIO YUCTYIO MPUOBLIL B MPOLIEHTaX TOMOBBIX OT CYMMAapHBIX BIIOKEHHUH
B IIOKYNKY aKLUH ¥ CTPOUTEIHCTBO TOPIOBOTO KOMIUIEKCA MOYKET IIPU ITOM MOTYYUTh OaHK.
9. Cemen Ky3HenoB miiaHupoBai BJIOKUTh BCE CBOU COEpeKeHUsl Ha cOeperaTesbHbIi cUeT B
6ank «HaBpome» mox 500%, paccumThiBas 4epe3 roj 3a0paTh A pyoseir. OnmHako kpax OaHka
«HaBpozae» u3MeHW1 ero IUlaHbl, MPEAOTBPAaTUB HEOOAyMaHHBIM MOCTYyNOK. B pesynbrare yacTh
neHer r-H Ky3nenoB nonoxxuin B 6aHk «IlepBriii MyHUIIMITaTBHBINY, @ OCTalIbHbIE — B OaHKY W3-110]1
MakapoH. Yepes roa «llepBblii MyHUIIMIIAIBHBIN MOBBICUI IPOLIEHT BBIILIAT B JBA C IOJOBUHOU
pa3a, u r-H Ky3HenoB pemmnsi ocTaBUTh BKJIAJ €I1e Ha ToA. B urore pazmep cymMmsl, IOITYy4EHHOH B

1

—A
«ITeppoM MyHnunmnansHOM», coctaBui 0  py6neit. Onpenenure, Kakol IPOLEHT 3a MEPBHINA TOJ

Hauucaun OaHk «[lepBbiii MyHununanpHbeii», eciu B 0aHKy u3-mog MakapoH CeMmeH «BJO-
2

A
xum» 27 pyOeid.



10. 8 mapta Jlensa ['onyOxoB B3su1 B 6anke 53 680 pyOueit B kpeaut Ha 4 roaa nozg 20% roxo-
BBIX, YTOOBI KYIUTh CBOEH xkeHe Pure HoBylo mry0y. Cxema BBIIIIATHI KPEOUTa CIAeAyIoIas: yTpoM
8 MapTa cieayIomero roja 0aHK HA4MCIIIET MPOICHTHI HAa OCTABIIYIOCS CYMMY J0Jra (TO eCTh yBe-
anurBaer Aoar Ha 20%), a BedepoM TOro ke JHs JIeHs nepeBoAuT B OaHK ONpEAEIEHHYI0 CyMMY
©XKEroJJHOTo TUIaTeka (Bce YeThIpe Tofa 3Ta cyMMa oJnHakoBa). Kakyro cymmy cBepx B3ATHIX 53
680 py0Outeii moypkeH OyneT BhITIaTUTh 0aHKy JleHs ['omyOkoB 3a 3TH yeThipe roga?

Kputepun ounenku:

- OLEHKAa «OTJIMYHOY» BBICTABIISAETCS CTYJCHTY, €Clii MpaBUiIbHO BbIoMHEHO 90—100 % paboTsi;
- OLIEHKA «XOPOII0» BBICTABJISIETCS CTYAEHTY 3a BblltosiHeHue 80—90% npaBUiIbHO
BBIMIOJTHEHHON palboThI;

- OIICHKA «yJTOBJICTBOpPHUTEILHO» — 3a 70—80%;

- OIIEHKA «HEYJIOBJIETBOPUTEIbHO» — MeHee 70 Y.

Kommnuexr 3apanuii U3 Ne3. Tema: «Aaredopa» OI'D
Bapuant Nel

2
0,875-2—.
1. Beruncnure 3Hauenue BbIPaXXCHUA 7
2. Ha PHUCYHKC ITOKa3aHO, KaK U3MCHAJIACh TEMIICpATypa BO3AyXa Ha NPOTAKCHHUU OJHUX CYTOK. ITo
TOPU30OHTAIN YKAa3aHO BpEMA CYTOK, 11O BEPTUKAIN - 3HAYCHHUC TEMIICPATYPLI B I'paaycax ]_IGJII)CI/UL

HaﬁI[I/ITe HauOoJbIIee 3HAYCHHUE TEMIICPATYPHI. OtBer ,Z[aﬁTe B I'pagycax HCJ’IBCI/IH .
22—

S /T i A NS I 35 5

3 X

i —\
5 0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

3. Ha nepByto cmeHy B JieTHUI Jlarepb ObU10 BblienaeHo 196 myreBok. Ha BTOpyro cmeny Ha 25%

6osbie. CKOJIBKO MyTEBOK OBLIO BBIJIENIEHO HA BTOPYIO CMEHY?

4. Ha xoopauHaTHOM NpSAMOIl OTMEYEHO YUCIIO a.

4 " 5 4 i P
5l * * + 4 ~4-

a 0 1

%k} CIICAYIOIINX HCPAaBCHCTB BLI6epI/ITe BEPHOC:
1) a+2<0 2) 2-a<4 3 a-3>0 4) 1-a<0

5. Yxkaxure HaI/I60J'ILIJ_Iee Hn3 CICAYHOIUX YUCCII:
1) J65 2) V62 3) 8 4) 3J7

6. UenoBek poctoM 1,7 M CTOUT Ha HEKOTOPOM PACCTOSIHUU OT CTOJI0A, HA KOTOPOM BUCHUT (oHAPH
Ha BbicOoTe 5,1 M, mpu 3TOM JnMHA ero TeHu - 10 merpoB. Halimure paccTositHue OT 4elioBeKa A0
donaps.

10m

7. Pemnte ypaBHeHue 2x - 7 =x - 10.
8. B tpeyronpuuke ABC BHemHuii yron mpu BepiIMHE A paBeH 123°, a Buewmwit yIroja npu
BepuiHe B paBeH 63°. Haiizure yroa C tpeyronsauka ABC. OtBer gaiite B rpagycax.

az__bz

—.
9. Cokpatute apo6p (@ +0)"



10. Ha pgmarpamMme mnoka3zaHo pacnpeznenenue 3emenib FOxxHoro @enepanbHOro OKpyra Mo
kareropusiM. OmpezpennuTe Mo AMarpamMme, B KaKWX TpeAesiaXx HaXOAMTCS JOJs 3€Mellb JIECHOTO
donna.

HOxani @O
e [}]IH] JeMaH AecHoro Gonas
:;—-.:._ = =\ % e

L
~— eporeet

* npovee — ITO IEMAM NoCeneHHH; 3eMAH ny H HHOPO ARHOPO
RHA; 30MAH 0C060 OXPARACMMX TePPHTOPHHE B O6LEKTOB

1) 0-25% 2) 25-50% 3) 50-75% 4) 75-100%
11. Onsa, [enuc, Bura, Aptyp u Purta Opocunm xpebuii - xomy HaumHaTh urpy. Haiiaure
BEPOSITHOCTb TOT'0, YTO HAYMHATh UIPy JOJDKHA OyneT Pura.

12. YcraHoBUTE COOTBETCTBHE MEXy rpadpuxkamu GpyHKOHA 1 GopMyramMu, KOTOPBIE WX 3aJaIO0T.
I'PA®HEH

iamurmalil lananasunanali Jun aaysanann

-

A)

A1

LI i\ mmmaE

T T

DOPMYJIbI
1) y=2* +3x+3 2) y=x"-8x+3 3) y=-x"+3x-3 4) y=-x"-3x-3

13. Apucdmernueckas nporpeccus (b,) 3amana dopmynoit b, = 270 - 3n. Kakoe u3 ciemyrommx
qrcen HE SIBIISICTCS YIICHOM ITOM nporpeccun?
15 2)51 3)151 4)123
14. B mpsiMOyrosibHOM TpEyrojbHUKE OJUH KaTeT paBeH 7, a Apyroil Ha 2 Oonbuie. Haiigute
IUIOINAAb TPEYTrOJbHUKA.
15. Ykaxxute HoMepa BEpHbIX YTBEPKICHUU.
- Ecnu yrous paBeH 56, TO BEpTUKalIbHBIN C HUM YTOJI PaBEH 124°,
- CymecTByeT TOYKa IUIOCKOCTH, Yepe3 KOTOPYI MOXKHO IPOBECTH OECKOHEYHOE KOJIMYECTBO
Pa3INYHBIX TPSIMBIX.
- Ecii yrox pasen 37°, To BepTHKATBHBIN ¢ HIM yroi paBes 37°.
- Yepes m100y10 TOUKY INIOCKOCTH MO>KHO ITPOBECTH HE Oo0Jiee IBYX MPSAMBIX.
- CyIecTByYIOT JIB€ Pa3JIMYHbIE TOUYKU TUIOCKOCTH, Yepe3 KOTOPBIC HENTb3s IPOBECTU NPAMYIO.
16. B kakoil KOOpAMHATHOM 4YETBEPTH HAXOAUTCS  TOYKA IEPECEUCHUs  MPSAMBIX
8x -2y=Tu8x-4y=3?
1) Bl uerBeptu  2) Bo Il uerBeptu 3) B IIl werBeptu 4) B IV yerBepTH
17. W3 dopmynsl pamdyca ONMUCAHHONW OKPYXKHOCTH OKOJIO PaBHOCTOPOHHETO TPEYroJIbHUKA

e

3 BBIpa3uTe JUIMHY CTOPOHHI a.
2
18. Pemmnre Hepasencrso 2% ~6x+4<0.
19. Penmnte ypaBHenue x° - 2x” - 9x + 18 =0.
20. Jlokaxkure, 4To OUCCEKTPUCHl € U d BHYTPEHHHUX HAKPECT JIeXKALIUX YIJI0B, 00pa30BaHHBIX
napajuieIbHBIMU TIPSIMBIME @ U b U CeKyIel ¢, mapajuieNnbHbl, TO €CTh JeKaT Ha MapajuIeIbHBIX



IIPSIMBIX.

Mosxere 3anucaTh CBOU UJIEU 10Ka3aTeIbCTBA B KOMMEHTApUAX K MaTepuaiy.

2]1. Tennoxox HPOXOJUT IO TEUEHUIO [0 IyHKTAa Ha3HAaueHHUd 126 KM UM 1OCIE CTOSIHKU
BO3BpALIAETCs B IyHKT OTHpanieHus. Haligure coOCTBEHHYIO CKOPOCTh TEIIOX0/1a, €CIH CKOPOCTb
TEYEHUS paBHA 2 KM/4, CTOSHKA JUIMTCS § 4acOB, a B IIYHKT OTIIPABJICHHS TEIJIOXO BO3BPALIAETCS
POBHO 4yepe3 CYTKHU IOCe OTIUIBITHS U3 Hero. OTBET Jaite B KM/4.

22. IMocrpoiite rpadpuk ¢ynkuuum ¥ = |x|(x -2)+2y ONPEACIIUTE, NPU KAKUX 3HAYCHHUAX M
npsiMasi y = m UMeeT ¢ rpadKkoM poBHO ABE OOIIKE TOUKH.

23. buccektpucel yrinos C u D npu 6okooii cropone CD tpaneunn ABCD nepecekaioTcsi B TOUKe
G. Haiimure CD, ecim CG =24, DG = 18.

Bapuanr 2

—--lé +0,7.

1. Boruucnute 3Hau€HUE BBIPAXKEHUS
2. Ha pucyHke noka3aHo, Kak U3MeHsI1ach TEMIIEpATypa BO3/1yXa Ha IPOTSHKEHUU OJHUX cyTOK. [1o
TOPU30HTAIIN YKA3aHO BpeMsl CYTOK, IT0 BEpTUKAJIX - 3HAYEHHE TeMIIepaTyphl B rpagycax Llenscus.

HaﬁHHTe HaH6OHLHlee 3HAYCHUC TeMHepaTypr . OTB €T ,uaﬁTe B rpa,uyc ax HCHBCI/IH .
- . o I

-20 I 1. A ! £
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

3. IlepBonauansHo ¢yrdonka cromna 320 pyoneit. Ha pacnpomaxe e€ neHa causmiachk Ha 15%.
Ckosbko py0reii ctana cTouTh (yTOoIKa mocie CKUAKu?
4. Ha xoopauHaTHOM NpSAMOIl OTMEYEHO YUCIIO a.

s & i $ -

0 1 a
"3 CIIEAYIOIIUX HEPABEHCTB BbIOEpUTE BEPHOE:
1) a®* <4 2) (a-2)* >1 3) (@a-3)°*>1 4) ¢* <9
5. Yxkaxure HaI/I6OJ'ILIJ_Iee Hn3 CICAYIOIIUX YHUCCII.
1) 8Jiz 2) 10 2) V101 4 72

6. IIpoekTop MOJIHOCTBIO OCBEIAET dKpaH A BbICOTOM 70 CM, pacIoyIOKEHHbBIN Ha pacctossHuu 170
CM OT mpoekTopa. Ha kakoM HauMeHbIIEM pacCTOSHUU (B CAaHTUMETPAX) OT IPOEKTOpa HYKHO
pacnonoxxuTh kpaH M BeicoToit 210 cMm, 4T0ObI OH OBUI MOJHOCTBIO OCBEIIEH, €CIM HAaCTPOUKU
MPOEKTOPA OCTAIOTCS HEU3MEHHBIMU?

S(/POCM 210 em

\

/

i/ hY
4x + —2— =2 x- -%J
7. Peminre ypaBHEHHE k 3



8. B tpeyronbauke ABC BHenHuil yron npu BepimmHe B pasen 66°, AB = BC. Haiixute yroi A
tpeyroiaparka ABC. OTBeT maiiTe B rpagycax.

=y - (x-y)
9. Cokparure qpoob x .
10. Ha nuarpamme mokaszaHo pacripenesneHue 3emenb [IpuBomxckoro ®denepaibHOro OKpyra mo
kareropusiM. Ompenenure 1no JAMarpaMMe, B KakuxX MpeAenax HaxoAUTCs JOoJs 3eMelb
CEJIbCKOXO035HCTBEHHOTO Ha3HAYCHHUSI.

| | ] eMAM NecHoro Gonaa

E IEMAN CEARCKOXOIRARCTROHHONO HAIHAYEHUA

IMTpusomxckuii PO

| : npodee”

* npoyee — ITO ICMAM NOCCACHUN; ICMAH NPOMBIUIEHHOCTH M HMHOMNO CNENMANLHOINO HAZHAue-
HHA; 3eMAH 0CO00 OXPAHAEMLIX TEPPHTOPHA M obnexToB

JeMAN JANacK

1) 0-25% 2) 25-50% 3) 50-75% 4) 75-100%
11. Urpanbhyro kocTh (KyOuk) Opocmiin oauH pa3. KakoBa BEpOSTHOCTH TOTO, YTO BBINAJIO0 YHCIO
O0YKOB, HE MEHbIIIee, yeM 37.
12. YcraHoBuTEe COOTBETCTBHE MeXny rpadpuxkamu GpyHKIHA 1 GopMynamMu, KOTOpBIE WX 3aJaIO0T.

TPAQUKH
A CTTLEMOTTIT P T 1B T YT
j L :
1 | \
\ / !
1 ! N 1
= — ) x| {
/ |
1
EREENINE T
C W A P I
@OPMYJIBI
1)y-§ 2)y=-§ 3) y=2x 4) y=222-2

13. TeomeTpuueckas nporpeccus (a,) 3agana Gpopmyioit a, = 3 * 2". Kakoe U3 CleayoIux Yuces He
SIBJISIETCSI YJIEHOM ATOM pOrpeccuu’?
)24 2)72 3)192 4)384
14. B tpeyronsauke ABC nposenena Boicotra CH. M3BectHO, uto AB = 3CH, CH = 3. Haiigute
IUIONIA/lb TPEYTOJIbHUKA.
15. Ykaxxute HoMepa BEpHbIX YTBEPKICHUU.
- Yepes mro0Oble 1BE pa3aMyuHble TOUKH IJIOCKOCTH MOXHO MPOBECTU He Oojiee 0 JHON MPSIMO.
- Yepes nro0ble 1B pa3IMyuHble TOUKH MJIOCKOCTU MOKHO NPOBECTHU HE MEHEE OTHOM MPSAMOH.
- Eciiu yroun pasen 54°, 10 BEPTUKAJIBHBIA C HUM YIOJI paBEH 36°.
- JItoOble ABE pa3Iu4HbIE MPSMbIE IPOXOAST YePe3 OAHY OOIIYIO TOUKY.
- Yepes mt00ble TpH pa3IUnYHbIE TOUKH IUIOCKOCTH MOXKHO ITPOBECTH MPSIMYIO.
16. B kakol KOOpAMHATHOM YETBEPTH HAXOAUTCS TOYKA IEPECEUCHHs]  MPSIMBIX
8x-4y=-1u4x+8y=28?
1) B [uerBeptu  2) Bo Il werBeptu 3) B Ill werBeptu  4) B IV uerBepT
17. . VI3 hopMyIIBI JUTHHBI OKpYKHOCTH © = 271 BRIpasuTe paguyc r.

Xk —l—lx -3>0
18. Pemure HEpaBEHCTBO

19. Penmnte ypaBHeHue x° - 5x° - 4x + 20 =0.



20 Ha pucynke BE = CD, AE = AD. J[okaxure, uyro BD = CE.

5 c
MoskeTe 3anmucaTh CBOM UJIEH JOKA3aTEIbCTBA B KOMMEHTAPUAX K MaTepuay.

21. MotopHas 1oaKa Npouuia IpoTUB TedeHHsl peku 60 KM U BEpHYJach B IYHKT OTIpPaBIEHUS,
3aTpaTWB HAa OOpaTHBIA MyTh HAa 45 MHHYT MeHbIIe. HalauTe CKOpPOCTh JIOJKH B HEMOJBM)KHOU
BOJI€, €CJIM CKOPOCTh TeueHHs paBHa 2 kM/4. OTBET JaiiTe B KM/4.

22. Tloctpoiire rpaduk Gpynkiun ¥ = lxl(x +3)y OIIPENEIUTE, IIPU KAKUX 3HAYEHUAX M IpsMas y
= m KUMeeT ¢ TpauKOM POBHO OJIHY OOIIYIO TOUKY.

23. buccektpucs! yrio A u B ipu 60koBoii cropone AB tpanenuun ABCD nepecekaroTcsi B TOUKe
F. Buccexrpucel yrinoB C u D npu 60koBoii ctopone CD nepecekarores B Touke G. Haiigure FG,
€CJIM CPeIHsS IMHUS Tpanenuu paBHa 21, 6okoBsie cTopoHs! 13 u 15.

Kpurepum ouenku:

- OIICHKA «OTJIMYHOY BBICTABIIACTCS CTYIEHTY, €CIH MpPaBUIHHO BhIOIHEHO 90—100 % paboTsr;
- OLICHKA «XOPOLIOY» BBICTABISAETCA CTYACHTY 3a BhlnojaHeHue 80—90% npaBuiibHO
BBIIIOJTHEHHON paboThI;

- OLICHKAa «yJOBJIETBOpUTENBHO» — 3a 70—80%);

- OIICHKA «HEYJIOBJIETBOPUTEIbHO» — MeHee 70 %.

Kommuiekt 3ananmii njs1 U3 Ned. Tema: «Anredpa u Havauaa anaausa» EI'DJ
BapuanTt 1
1. CTouMOCTh MOIYroA0BOM MOANKUCKHU Ha KypHal coctasisieT 460 py0iieli, a CTOMMOCTb OJJHOTO
HOMeEpa KypHaia - 24 pyoss. 3a monaroga AHS Kynuia 25 HOMepoB xypHana. Ha ckonbko pyomei
MeEHbIIIe OHa ObI TOTpaTUiIa, €Ciu Obl MOANNCATIACH HA KypHAI?

2. Ha nuarpaMMe TmOKa3aHa cpelHeMecsyHas TemrepaTypa Bo3ayxa B EkarepunOypre
(CBepmnoBcke) 3a kaxawslii Mecan 1973 roma. [lo ropu3oHTaM yKa3bIBAIOTCS MECSIIBI, I10
BEepTHKANIM - TemmepaTypa B rpaaycax llembcus. Ompenenute mo auarpamMme HauOOIBIIYIO
CpPEIHEMECSYHYI0 TeMIlepaTypy BO BTopoi monoBuHe 1973 roma. OtBeT maiite B Tpagycax
Lenbcus.

3. HaiinuTe ruomaas Tpanenuu, n300pakeHHON Ha KileTdyaToi Oymare ¢ pasmepom KieTku 1 cm X
1 cM (cm. pucyHok). OTBET AaiiTe B KBaIpaTHBIX CAHTUMETPAX.

/|

=
4. buaTiaoHUCT MSThH pa3 CTpCIIACT 110 MUILICHAM. BCpOHTHOCTb nornaganvsa B MUIICHb IIPpU OJTHOM

BoicTpenie paBHa 0,8. Haiinure BeposITHOCTH TOro, YTO OMATIOHUCT MEPBBIE TPH pas3a Iomajl B
MHUILEHH, a MIOCIEAHUE JABa IPOMaxHyJIcs. Pe3ynbTar OKpyriuTe 10 COThIX.



5. Haiinure kopeHb ypaBHEHUS
x—119
x+7 -
6. B tpeyronpamnke ABC yron C pasen 90°, CH - BeicoTa, AB = 13, tg A = 1/5. Haiiqute AH.
7. Ha pucynke uzoOpaxkeH rpaduk y = f (X) - mpomsBoaHo#t pyHKIMH f(X), OmpeacIeHHON Ha
untepBasie (—7; 4). Haiigure npomexytku Bo3pactanus ¢pynkiuu f(x). B oTBere ykaxure cymmy
LEJIBIX TOYEK, BXOJAIIUX B 3TH MPOMEKYTKH.

w=Fl

8. B munuuapuyeckuit cocyn Hami 2000 e’ BOJIbl. YPOBEHb JKUJIKOCTH OKa3aJicsl paBHbIM 12
cM. B Bogy nmosiHOCTBIO MOTpy3miin AeTalb. [Ipyu 3TOM ypOBEeHb KUIKOCTH B COCYE MOAHSIICS HA 9
cM. Uemy paBeH o0beM aetanu? OTBET BBIPA3UTE B CM .

Yactn 2

9. HaiinuTe 3HaYeHHE BHIPAKEHUS

-

(VT3 + V7Y
10 + vo1

10. Jlokarop Oartuckada, paBHOMEPHO MOTPYKAIOLIErocs BEPTUKAIBHO BHU3, MCIIyCKAET

YIBTPa3BYKOBOM curHan uactotoit 749 MIn. [IpuéMHHUK perucTpupyeT YacToTy CHUTHala,

OTpaX€HHOro OT JHa okeaHa. CkopocThb morpykeHust Oatuckada (B M/C) MU 4acTOThl CBS3aHBI

COOTHOILIEHUEM

I+1y

rae ¢ = 1500 m/c - ckopocTh 3ByKa B Boze; fp- wacrora mcmyckaemoro curaana (8 MI'm); f -
yacToTa oTpakeHHoro curHana (B MI'n). Haiigure yactoty otpaxenHoro curiana (8 MI'n), ecnu
6aruckag morpyxaercs co CKOpoCThIo 2 M/C.

11. 3aka3 Ha usroronenue 110 neraneil mepBblil pabounii BeIMONHSIET Ha 1 yac ObicTpee, yem
BTOpOoi. CKOJIBLKO JAeTasiel 3a yac W3roTaBiIMBaeT BTOPOM paboUMii, €cIM U3BECTHO, UTO MEPBBIH 3a
yac U3roTaBiMBaeT Ha 1 jetans 60bIie?

12. Haiinute Hanbosnblee 3HaYeHne QYHKIUU

y=15x—3sinx +5

=

Ha oTpeske [—7/2; 0].
13. a) Pemmute ypaBHEeHUE

2sin®x — 2sinx 4+ cos’x= 0.

6) HaiimuTe Bce KOpHH 3TOr0 ypaBHEHUs, IPUHAIEKAIIUE OTPE3Ky [—7m/2; —2m].

14. Tlnomaas G0KOBOW MOBEPXHOCTH NMPABUILHON udeThIpEXyronbHoU nupamuasl SABCD paBHa
108, a ruioma e NOJHONM MOBEPXHOCTU ATOM MUpaMubl paBHa 144.

a) [TocTpotite mpsamyro nepecedenust miockocT SAC U TUIOCKOCTH, MPOXOAIIEH Yepe3 BepUInHy
S 3T0i#1 NUpamuabl, cepeInHy CTOpOHBI AB 1 1IEeHTp OCHOBaHUS.

0) Haitnure momanp cedeHus mupaMuIbl IiockocThio SAC.

15. Pemnre HEpaBEeHCTBO

1+ log,(4—x) < log (16— x7).



16. Ha croponax AC u BC tpeyronsauka ABC BHe TpeyronbHuKa noctpoensl kBaapatel ACDE u
BFKC. Touka M - cepenuna ctoponsl AB.

a) Jloxaxxure, uto CM = DK/2.

0) Haiingute paccrossaus oT Touku M 110 1ieHTpoB kBaapaToB, eciau AC = 6, BC = 10 u yron ACB
=30°.

17. 31 nexabps 2014 roga Cepreii B3su1 B 6anke 6944000 pyouieii B kpeauT mof 12,5% romoBbIX.
Cxema BBIIUIATHI KpeauTa cienyromas - 31 nekadbpst Kaxaoro CIEIyHUIero roja 0aHK HAYUCIISIeT
MPOLEHTHl Ha OCTABILYIOCS CyMMYy Jojira (TO €cTh yBenuuuBaeT noiar Ha 12,5%), 3atem Cepreit
nepeBoauT B 6ank X pydreit. Kakoit momkna 66T cymma X, uTo0b1 Cepreii BBIIIATHI AOJT TPEMs
paBHBIMU IUIaTEXkaMU (TO €CTh 3a TpU roja)?

18. Haiinure Bce 3HAUEHUS a, IPU KaXJA0M U3 KOTOPBIX YpaBHEHHE

a® +11|x+ 2| +3/x?+4x+13=5a+ 2|x — 2a+ 2|

MMEET XOTs Obl OIMH KOPEHb.
19. Pemnte ypasuenne 3™ + 4" = 5 B narypanbHbIX ynciax.

Bapuanr 2

1. nsa nokpacku 1 kB. M motoska Tpedyetcst 240 r kpacku. Kpacka nmpoga€res B 6ankax mo 2,5 Kr.
Kakoe HanMeHbIIee KOJTUYECTBO OAHOK KPACKU HYKHO KYNHUTH JUISI TOKPACKHU MOTOJIKA TUIOIIAIBIO
50 xB. M?
2. Ha pucyHke »XUpPHBIMH TOYKAMH IOKa3aHa IIEHA HUKEJIS HAa MOMEHT 3aKPBITHS OMPIKEBBIX
TOproB Bo Bce pabouue auu ¢ 6 mo 20 mas 2009 roga. Ilo ropuzoHTanM yKa3bIBAIOTCS YHUCIA
Mecsila, 110 BEpTUKAJIH - 11eHa TOHHBI HUKels B Aosuiapax CHIA. Jlyig HariasiAHOCTH JKUPHBIE TOYKU
HA PUCYHKE COeIMHEHBI JuHuel. Onpeaennure no pucyHKy HauOOIbIIYIO [IEHY HUKENIS Ha MOMEHT
3aKpbITUS. TOPTOB B yKa3zaHHBIN nepuo/ (B nojutapax CHIA 3a ToHRHY).
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3. HaiiguTe muiomane TpeyrojibHUKA, H300paKEHHOT0 Ha KJIET4aTol Oymare ¢ pasMepoM KIeTKu 1
cM X 1 cm (cM. pucyHoK). OTBET 1aiiTe B KBaJPAaTHBIX CAHTUMETpaXx.

low

4. JIBe ¢aOpuky BBITYCKAIOT OJAMHAKOBBIE CTEKJa A aBTOMOOWIbHBIX (ap. Ilepsas ¢dabpuka
BhInyckaeT 45% »stux crekon, Bropas - 55%. Ilepas ¢abpuka BbimyckaeT 3% OpakOBaHHBIX
cTekol1, a BTopas - 1%. Haiinure BeposITHOCTh TOTO, YTO CIy4yallHO KYIUIEHHOE B Mara3uHe CTEKJIO
OKa)KeTCsl OpaKOBaHHBIM.

5. Halimure KOpeHb ypaBHEHUS

log,(15+ x) = log, 3.
6. B tpeyronsauke ABC yron C pasen 90°, AC =8, tg A =0,5. Haiiure BC.
7. Ha pucynke uzobpaxen rpapuk y = f(X) - npousBognoit ¢yukimu f(x), onpeaeacHHON Ha

untepBane (—8; 3). B kakoit Touke otpeska [—3; 2] dyHkmus f(x) mpuHMMaeT Haumbosblee
3Ha4eHue?



8. B ocHoBaHuMM NpsAMON HPU3MBI JIEKHUT NPSIMOYIOJBHBIM TPEyroJbHUK ¢ Kareramu 6 u 8.
boxoBble peOpa mpu3msl paBHbl 5/11. Haiiiute 00bEM LMIMHpPA, OMMCAHHOTO OKOJIO 3TOM MPU3MBI.

BN

Yacte 2

9. Haiinurte 3HaueHMe BBIPAKEHUS
V652 — 567 .

10. BricoTa Haj 3emiieil moAOPOIIEHHOTO BBEpX Msua MeHseTcs 1o 3akoHy h(t) = 1,6 + 8t — 5t%,
rzae h - BeicoTa B MeTpax, t - BpeMs B CeKyHax, Mpolemee ¢ MOMeHTa Opocka. CKOIBKO CeKyH]T
M4 OyZIeT HaXOJUThCsI HA BBICOTE HE MEHEE TPEX METPOB?

11. U3 nynkta A B myHKT B ojgHOBpeMeHHO Bblexanu JBa aBroMoOuis. [lepBwiii mpoexan c
IIOCTOSIHHOM CKOPOCTBIO BeCh IyTh. BTOpoil mpoexas mepByro MOJIOBUHY IYTH CO CKOPOCTbIO 24
KM/4, a BTOPYIO IOJIOBHHY IyTH - CO CKOPOCTHIO, HA 16 KM/4 OOJbIIedl CKOPOCTH MEPBOTO, B
pe3yibTare yero npuobUl B MYHKT B 0HOBpeMeHHO ¢ mepBbIM aBTOMOOMIeM. Haliaure ckopocTh
niepBoro aBToMoomtst. OTBET JaiiTe B KM/4.

12. HaiinuTe HaMeHblee 3HaUeHue QYHKIIUU

y =9cosx +14x +7  wa orpeske [0; 37/2].

13. a) Pemmre ypaBHeHne

(4gcnsxjsinx — -;,r-s,? COEX

0) Haitnure Bce KOpHM 3TOTO ypaBHEHMs, PUHAJJISKAIINE OTPE3KY [Sm/2; 4m).

14. B npaBunpHO#N TpeyronapHoi nupamuie SABC c BepmmHOi S, Bce pédpa KOTOpoi paBHHI 4,
touka N - cepeanna pedpa AC, touka O - HeHTp OCHOBaHHUA NMUpaMuibl, Touka P nenut orpezok SO
B OTHOLIEHMH 3 : 1, cunTasi OT BEpIUMHBI TUPAMUIBI.

a) [lokaxxure, uro npsimast NP neprnienukynspHa npsimoit BS.

0) Haiigute paccrosinue ot Touku B no mpsimoii NP.

15. Pemnre HEpaBEeHCTBO

log, 1, log,(x*+3x—9) = log, (x: +3x + I 10].
x x
16. JIBe OKpy>XKHOCTH KacaroTCsi BHYTPEHHUM 00pa3oM. TpeTbsi OKpY>KHOCTh KacaeTcsi MepBbIX
JBYX U UX JUHHUH LIEHTPOB.

a) JlokaxuTte, 4TO MEpUMETP TPEYroJbHUKA C BEPIIMHAMHU B IIEHTpaX TPEX OKPYKHOCTEH paBeH
JTMaMeTpy HauOOIbIIEH U3 3THX OKPYKHOCTEH.

0) Haiinure pannyc TpeTbeit OKpYKHOCTH, €CIIM U3BECTHO, UTO PAJUYCHI MEPBBIX JBYX PaBHBI 6 U
2.

17. 31 nexabps 2014 rona Anekceii B3s1 B 6anke 6902000 py6seit B kpeaut noxa 12,5% roaoBbIX.
Cxema BBIIIATHI KpeauTa cieayromas - 31 gekadbpsi KaKIoro cieayroulero roga 0aHK HAYUCIISET
IIPOLIEHTHI HAa OCTABILIYIOCSA CyMMY Jo0Jra (TO €cThb yBeauuMBaeT Joar Ha 12,5%), 3arem Anekceit
nepeBoauT B OaHk X pyOseit. Kakoii momwkHa ObITh cymMma X, 9ToObI AJIeKcel BBITIJIATHI JIOJT
YeThIPbMsI paBHBIMU IIJIaT€XaMHU (TO €CTh 3a YeThIpe roja)?

18. Haitnute Bce 3HaYeHUs MapaMeTpa a, IpHU KaKIOM U3 KOTOPBIX JIF000E YUCIIO U3 OTpe3Ka 2 <
X < 3 ABIAETCS PELIEHUEM ypaBHEHUS



r—a-2|+|x+a+3[=2a+"

19. HaiimyTcst mu XoTsi Obl TpU JIECATU3HAYHBIX YUCIIA, ACIAIMXCS Ha 11, B 3amucH KaXa0ro u3
KOTOPBIX UCTOIh30BaHbI Bee UG b oT 0 10 97?

Kputepun ounenku:

- OLEHKAa OTJIMYHOY» BBICTABIISIETCS CTYACHTY, €CIIU MpaBuiibHO BbiodHEHO 90—100 % paboTsi;
- OLIEHKA «XOPOII0» BBICTABJISIETCS CTYAEHTY 3a BblltosiHeHuEe 80—90% npaBUiIbHO
BBIMIOJTHEHHON palboThI;

- OIICHKA «yJqoBiIeTBOpUTEIHHO» — 3a 70-80%;

- OIIEHKA «HEYJIOBJIETBOPUTEIbHO» — MeHee 70 %.

7.2.6. PazHoypoBHeBbIe 3a1aun U 3aganus Ne3 1o teme «AJjareopa OI'D»
1.CTyaeHTy npeaCcTOUT ONPEAETUTh YPOBEHD CIOXKHOCTU KaX A0 3a7jaull B COOTBETCTBHUH C
«O0s13aTeNbHBIMU pe3yJIbTaTaMU 00y4YeHHUs ydamuxcs o011eo0pa3oBaTeabHOM KOy
(penpoayKTUBHBIN, pEKOHCTPYKTUBHBIN, TBOPUYECKUI).
2. Pemnth npeanoxkeHHble 3aJauu.
Pemnre ypaBHeHHE

1. a) (x+3)* —13(x +3)? +36=0; 6) (2x—1)* —(2x—1)? ~12=0;
B) (x-1)* —x*+2x-73=0; r) (X+2)* +2x+8x-16=0.
2. a)(2x* +3x—-1)* —5(2x* +3x-1)—-24=0; 6) (6x* —7x)* —2(6X* = 7x+1)-1=0;
B) (x* —6X)* —2(x-3)* =81; r) (x* +2x)* —(x+1)* =55.
3. a) (x+1)*(x* +2x)=12; 6) (x—2)°(x*-4x)+3=0;
B) (X* +3x+1)(x* +3x+3)+1=0; r) (x> =5x+2)(x* =5x—1) = 28.
4 %) x2—2x+5: 16x—1§; 5) x2+4x_122—42x:7.
4x -3 2X —X TX—2  X°+4x
5. a) x2+x+1+i2:4; 0) 4x2+12x+2+i2:4.
X X X X

Kpurepun onenku:

- OIICHKA «OTJIMYHO)» BBICTABIISAETCS CTYIEHTY, €CIM MpPaBUIbHO BhIMOIHEHO 90—100 % paboTsi;
- OIICHKA «XOPOIII0Y» BBHICTABIISAETCSA CTYACHTY 3a BhinoiaHeHue 80—90% npaBuibHO
BBITTOJIHEHHOH paboThI;

- OIICHKA «YIOBJIETBOpUTETHHO» — 3a 70—80%);

- OLIEHKa «HEYJOBJIETBOPUTEIBHO» — MeHee 70 %.

7.3. O1neHoYHbIE cpeacrea A l'[pOMe)KyTO‘-IHOﬁ aTTeCTallu| M0 HUTOoraMm OCBOCHHUSA
AUCHUIIJITMHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaluu

Cewmecrtp 1

Ne n/m Bomnpocsl K 3k3aMeHy

AnrebGpanyeckue BeIpakeHHs U uxX npeoOpazoBanusi. OCHOBHbIE IOHSTHS

AJIFC6paI/I‘-ICCKI/IC BBIPAXKCHUS U UX HpCO6pa3OBaHI/IH. Hx cucremaruzanus

AnrebGpanyeckue BeIpakeHHs U ux npeoOpazoBanus. Mx knaccuduxanms

AnrebGpanyeckue BeIpaXeHHsI U uX npeoOpazoBanus. X tunuzanus

gl wIiNE

Hpeo6pa30BaHHe BBIpa)KCHI/II\/'I, coaepKaMX KOPEHb N- CTCIICHU




[TpeobpazoBanre BbIpaKeHH, COEPIKALIUX CTENEHb C HATypaJIbHBIM MOKa3aTelleM

7. [IpeoOpazoBaHne BRIpAKEHH, COEPKALINX CTETIEHb C IEJIBIM MTOKa3aTeIeM

8. [IpeoOpa3oBaHue  BbIpaKEHUH, COJAEpXAlUMX CTENEHb C  palMOHAJIbHBIM
110Ka3aTeleM

9. [IpeoOpa3oBaHue BBIpaXXEHUH, COAEPXKAIIMX CTENEHb C HpPpalMOHAIbHBIM
I10Ka3aTeleM

10. IIpebpazoBaHue TPUTOHOMETPUYECKUX BBIPAKCHUHN

11. [Tonsitue norapugma, ero CBOHCTBa

12. [IpeoOpa3oBanue norapu(MUIECKUX BBIPAKCHUN

13. Apudmernaeckas nporpeccusi. OCHOBHBIC TTOHSATHS

14. Apudmernudeckas nporpeccusi. Popmyra N-uneHa

15. Apudmernueckas nporpeccusi. Popmyna CyMMBbl N EPBBIX YWIEHOB

16. Apudmernudeckas nporpeccusi. Perenne npukiagHbx 3a1a4

17. I"'eomerpuueckast nporpeccust. OCHOBHbIE OHSTHSI

18. I"'eomerpuueckast nporpeccus Popmyna N-uiieHa

19. ["'eomerpuueckast nporpeccust Popmyrna CyMMBI N IEPBBIX YWICHOB

20. ["'eomerpuueckast mporpeccus Pernienue npukiaHbIx 3a1a4

21. 'eomerpuueckast mporpeccus. @Dopmyna cymMmbl OeCKOHEUHOW yOBIBaroIIen
reOMEeTPUYECKON Pporpeccuu

22, YpaBHenust. OCHOBHBIE OHSTHSI

23. OO61re npueMbl penieHns ypaBHEHHI.

24, JInHeliHbIe ypaBHEHHsI U YPABHEHHUs], IPUBOJUMBIE K JIMHEHHBIM

25. KBazpaTtHble ypaBHEHUs

26. Jpo6HO-palinoHallbHbIE YpaBHEHUS

27. WppanmoHanpHble ypaBHEHUS

28. [TokxazarenbHbIC YpaBHEHUS

29. Jlorapudmuyueckue ypaBHEHHsI

30. TpuronomeTpuyeckue ypaBHeHuUs

31. Paznoxenne Ha MHOXHUTENM ( BbIHECEHHE OOIIEr0 MHOXHTENS, MO (opMynaMm
COKpAIIEHHOTO YMHOKEHHSI, UCKYCCTBEHHBIE PHEMBI).

32. Penienne ypaBHeHui. 3aMeHa IEPEMEHHOM.

33. Pemenue ypaBuenuil. Mcrionb3zoBanue cBONCTB (GyHKIUHN (BO3pacTaHue, yObIBaHUE,
OTPaHUYEHHOCTB).

34. I'paduyeckuii cnocoO peneHus: ypaBHEHHI.

35. Vcnonb30BaHuE HECKOJIBKUX PHEMOB NPH PEIICHUH YpaBHEHUH.

36. VckyccTBEHHBIE CITOCOOBI pelIeHNs YpaBHEHHH

37. HekoTopble METO/IbI pelIeHUs] YPaBHEHUH, COAEpIKaIlIUX MMapaMeTp.

38. OCHOBHBIE METO/IbI pEIICHUs] YPaBHEHUH,  COJepKalIMX MOIYJb.

39. CucTeMbl ypaBHEHHH € IBYMsI IEPEMEHHBIMHU.

40. Pemenue cucteM ypaBHEHMI METOAOM alre0pandeckoro CiI0kKeHus

4]. Pemienue cucrem ypaBHEHU METOJOM MOJICTAHOBKH

42. Vcnionp3oBanue rpadKoB NP PEIIEHUU CUCTEM.

43. CucTeMmsl, cofiepKaiiie ypaBHEHHs pa3HOTO BUA.

44, HepaBeHcTBa ¢ 0HOM NTEPEMEHHOM.

45. JIuneiiHble HEpaBEHCTBA

46. PannonansHbIe HEpABEHCTBA.

47. HppanmoHanbHble HEPABEHCTBA.

48. ITokazaTenpHbIC U JOTapU(MHUUECKIE HEPABCHCTBRA.

49. TpuroHomerpruyeckre HepaBEHCTBA.

50. Vcnionb3oBaHue rpaduKoB NpH pelIeHuH HEPABEHCTB.

o1, OcHOBHBIE CIOCOOBI pelIeHNs] TPUTOHOMETPHUUECKUX HEPABEHCTB




52. Oyaknuu. OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIHMKA (00JacTh oOmpeneacHus,
MHOKECTBO 3HA4EHWH, HENPEPHIBHOCTb, HYJIHU, NEPUOJUYHOCTb, MOHOTOHHOCTb,
OrPaHUYEHHOCTD, 9KCTPEMYyMbI, HauOoJjbllee (HAaUMEHbIIEe) 3HAuCHUE
(yHKIINH, 3HAKOTIOCTOSIHCTBO).

53. VccnenoBanue (yHKIMU 3JIEMEHTAPHBIMU CPEICTBAMHU

o4, [TpousBoanas. OnpeneneHre MPou3BOIHOM.

55. HccnenoBanmne GyHKINNA ¢ TOMOIIBIO TPOU3BOIHOM.

56. [TepBoobOpaznas. Onpenenenue nepBooOpPa3HOi.

57. ®dopmyna Herorona-JleiiOuua.

58. Brrumncienue miomnanei miockux Guryp.

59. [TponeHTHI.

60. [Tponoprumn.

Cewmectp 2
Ne /i Bonpocel Kk 3K3aMeHy

1. Boipaxkenus u npeodpazoanus. Tunosorus 3anad, Bxoadumux B OI'D

2. Bolpaxkenus u npeodpazoBanusi. Tunonorus 3axa4, Bxoasumux B EI'D

3. Apudmernueckas nporpeccusi. Tunosnorus 3agad, Bxoasumx B OI'D

4. Apudmernueckas nporpeccus. Tunonorus 3agad, Bxogsmux B EI'D

5. I"'eomerpuueckast nporpeccus. Tunosorus 3agay, Bxoasamux B OI'D

6. ['eomerpuyeckas nporpeccus. Tumnonorus 3aaad, Bxoasinmx B EI'D

7. VYpasuenus. Tunosorus 3agad, Bxoasmux B OI'D

8. VYpaBuenus. Tunosnorus 3agay, Bxoasmux B EI'D

9. OO61ue npueMsl penieHus ypaBHeHud. Tunonorus 3agad, Bxogsamux B OI'D

10. O6ue nmpueMsl penieHus ypaBHeHud. Tunonorus 3anay, Bxoasumx B ET'D

11. Pemenne ypaBHenmid. PasnoxkeHne Ha MHOXHTENH (BBIHECEHHE OOIIEro
MHOXHTENS, 0 (OPMYJIaM COKPAIIEHHOTO YMHO)KEHUS, UICKYCCTBEHHBIE NPHEMBI).
Tunonorus 3agad, Bxoagmux B OI'D

12. Pemienne ypaBHeHuil. Pa3noxkeHme Ha MHOXWUTENM (BbIHECEHHE OOIIETO
MHOKHUTENS, M0 (OpPMYyJIaM COKPAIIEHHOTO YMHOXEHHUsI, HICKYCCTBEHHBIE MPUEMBI).
Tunonorus 3agay, Bxoasmux B EI'D

13. Pemenne ypaBHenuii. 3ameHa nepeMeHnHoil. Tunonorug 3anay, Bxoaaumux B OI'D

14. Pemenne ypaBHeHuil. 3aMeHa nepeMeHHoN. Tunosnorus 3agad, Bxoaaumx B EI'D

15. Pemenue ypaBuenuii. Micnonp3oBanue cBOMCTB pyHKIMI (Bo3pacTaHue, yObIBaHHE,
orpaHu4eHHocTh). Tunonorus 3aaay, Bxoasamux B OI'D

16. Pemenue ypaBuenuii. Micnonp3oBanue cBOMCTB pyHKIMI (Bo3pacTaHue, yObIBaHHE,
OTPAaHWYEHHOCTH). THUIONOTrus 3a/1a4, BXoaamux B EI'D

17. I"'paduueckuii criocod pemenus ypasHeHuid. Tunosnorus 3aiay, Bxogsmux B OI'D

18. I'padpuaeckuii cnocoO pemienust ypaBHeHui. Tumnonorus 3anay, Bxoasanmx B ET'D

19. Hcnonp30BaHNE HECKOJIBKUX IPUEMOB IIPU PELLIEHUH ypaBHEHUH. Tunonorus 3anay,
Bxomsammx B OI'D

20. Hcnonp30BaHNEe HECKOJIBKMX IPUEMOB IIPU PEILICHUHN ypaBHEHUI. Tunonorus 3anady,
Bxomamux B EI'D

21. Hekoropele MeTonbl pelIeHUs] YpaBHEHMM, colepKalux napamerp. Tumonorus
3amad, Bxoaamux B OI'D

22. Hekoropsle MeToABl penieHus ypaBHEHUM, CoJAepXkKalimMx napamerp. Tumosnorus
3amad, Bxoasamux B EI'D

23. OCHOBHBIE METO/bI PELIEHUS YpaBHEHUH, CoJiepKaliuX MOAYib. Tumonorus
3amay, Bxoasmux B OI'D

24, OCHOBHBIE METOJIbl PELIEHUs YpaBHEHUH, COJIEpKaIMX MOAY/db. Tumonaorus




3a1a4, Bxoaamux B EI'D

25. Cucrembl ypaBHEHUH ¢ ABYMs IepeMeHHbIMU. Tunonorus 3aaad, Bxoasmux B OI'D

26. CucreMbl ypaBHEHUH C ABYMs EpEMEHHbIMU. TUnoJiorus 3aaad, Bxoasmux B EI'D

217. Hcnonk3oBanue rpaukoB MpH PEUICHUH CUCTEM. THITONIOTUs 3a/1a4, BXOSIINX B
oro

28. Hcnons3oBanue rpaukoB MpH PEUICHUH CUCTeM. THMONOrus 3amad, BXOISIINX B
EI'D

29. Cucremsl, coliepkalllie ypaBHEHUs pa3HOro Buja. TUmonorus 3aaad, BXOIAIIUX B
oro

30. Cucremsl, coaeprKallue ypaBHEHUsI Pa3HOro BUAA. THUMOJOrus 3a7ad, BXOASAIINX B
EI'D

31. HepapenctBa ¢ ojiHOM nepemeHHol. Tunosorus 3aaad, Bxoasiamux B OI'D

32. Hepasenctpa ¢ onHol nepemenHoii. Tunonorus 3anad, Bxogsamux B EI'D

33. PartmonanpHbie HepaBeHCTBA. Tunosiorus 3agay, Bxoasmumx B OI'D

34. Panmonansubie HepaBeHcTBA. Tunonorus 3aaay, Bxoasaumx B ET'D

35. WppauronansHble HepaBeHcTBA. Tunosorus 3aaay, Bxogsaumx B OI'D

36. Uppanuonanbabie HepaBeHCTBA. Tumnosorus 3aaad, Bxoasamux B EI'D

37. [TokazarenbHbIC U JIOTAPUPMUICCKIEC HEPABCHCTBA. THUITONIOTHSI 337124, BXOISIINX B
EI'D

38. Tpuronomerprueckne HepaBeHCTBA. Tunosorus 3aaay, Bxoasmmx B EI'D

39. Hcnonk3oBanue rpadMKoOB P pEIICHUH HepaBeHCTB. THUIIONOTHs 3a1a4, BXOISIIINX
oron

40. Hcnons3oBanue rpadMKoB MPH pEIICHUH HepaBeHCTB. THUIIONOTHS 3314, BXOSIINX
EI'D

41. OcHOBHBIE CIOCOOBI pelIeHHs] TPUTOHOMETPHUYECKUX HEPABEHCTB

42. Oynkiuu. CBoiicTBa YHCIOBBIX (YHKIMWA: OO0JIACTh OIpPEIEIICHUsI, MHOXECTBO
3HAUYECHUU

43. Oynknun. CBOWCTBA YMCIOBBIX (YHKIUI: HEMPEPHIBHOCTD, HYJIH, EPHUOINYHOCTD,
MOHOTOHHOCTh, OTPAHUYCHHOCTD

44, Oynkuuu. CpoiicTBa 4YMCIOBBIX  (DYHKIIHIA: HKCTPEMYMBI, HauOoJblIee
(HauMeHblIee) 3HaYeHNe (PYHKIIMH, 3HAKOITOCTOSHCTBO).

45, Oyukuuu. Tunonorus 3anad, Bxogsumx B OI'D

46. @yukuuu. Tunosorus 3agad, Bxoaamux B EI'D.

47. HccnenoBanne (yHKIMKM DIEMEHTapHBIMH CpelIcTBaMu. Twumojorus 3ajaad,
Bxosmux B OI'D

48. HccnenoBanne (yHKIMKM DIEMEHTapHBIMH CpelacTBaMu. Tumojorus 3ajaad,
Bxomsamux B EI'D

49. ITponsBoanas. Onpenenenue nponsBoaHoi. Tunosorus 3anay, Bxoadamux B EI'D

50. HccnenoBanue GpyHKINI ¢ TOMOIIBIO MPOU3BOAHOM. THUTIONOTHS 3a/1a4, BXOISIINX B
EI'D

51. VccnenoBanne GpyHKIIMM DI€MEHTAPHBIMU CPEJCTBAMHU

52. Haxosxenre HanOoIbIIero ¥ HAMMEHBIIIETO 3HaYeHUsT QYHKIIMHM HAa OTPE3Ke

53. [TepBoobOpaznas. Ompenenenue mnepBooOpasHol. Tumonorus 3amad, BXOAAIIUX B
EI'D

54. HexoTopsle METOIbI BHIYMCIIEHUSI UHTErPAJIOB

55. Brruncienre 006eMOB C TOMOITBI0O HHTETPAJIOB

56. ®opmyna Herotona-Jleibnnma. Tunonorus 3anay, Bxoasmmx B EID

S57. Brruncnenue niomaaeit miaockux ¢uryp. Tunonorus 3amad, Bxogsmux B EI'D

58. [Tponopruu. Tunosorus 3aga4, Bxogsmmx B OI'D

59. ITponopunu. Tunonorwus 3apay, Bxoasmux B EI'D

60. [Tponoprinu. Turosorwst 3aa4, Bxoasmux B OI'D




61.

ITponopiuu. Tunonorus 3amay, Bxoasamux B EI'OD

7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
Cemectp NPOBEACHH Kputepun u HOpMBbI OLIEHKH
NPOMEKYTOYHO
i aTTecTanuu

1 «OTJIINYHO» [Tonublii oTBET Ha TEOPETUYECKU I
YcrHbiil BOIIPOC + MpaBWIbHOE pelieHue 4-x
9K3aMeEH 110 3a1a4
owieram, «XOPOIIIO» [TonHbIi OTBET HA TEOPETHUECKUI
BKJIIOYAIOLIUH B BOIIPOC + MPaBUIIBHOE pellieHne 3-X
ce0s oquH 3a7a4
TEOPETUIECKHUI «YIOBJIETBOPUTENLHO» | I1OJIHBIN OTBET HA  TEOPETUYECKUI
BOIIPOC U BOIIPOC + MPAaBUIIBHOE PEIICHHE 2-X
YeThIpe 3a/1a4H. 3a/1a4

«HEYIOBJIETBOPUTENBHO» | [IONHBIN OTBET HA  TEOPETUUECKUI
BOIIPOC + HE pPEeIIeHa IPAaBUIBHO HU
0JIHA 3a/1a4a.

2 «OTIUYHO» [Tonnelid oTBET Ha TEOPETHUUECKUI
YcrHbliit BOIIPOC + MpaBWIbHOE perieHue 4-x
9K3aMEH 110 3a/1a4
ounerawm, «XOpOLLIO» [TonHbIiA OTBET HA  TEOPETHYECKUI
BKJIIOYAIOUIUH B BOIIPOC + MPaBUIIBHOE PEIIEHHE 3-X
ce0s1 onH 3a1a4
TEOPETUUECKUI «ynoBieTBopuTeabHO» | I10oJIHBIN OTBET HA  TEOPETUUYECKUI
BOIIPOC U BONPOC + MPaBUIILHOE peIlIeHne 2-X

YCTBIPC 3a1a4u.

3aaad

«HCYOOBJICTBOPUTCIIBHO»

[TonHbI OTBET HA  TEOPETHYECKUI
BOIIPOC + HE pellIeHa IPaBUIBHO HU
0JIHA 3aJa4a.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC

1 | Coseprkos IL.1, Coseptko, II. U. CnpaBouHuk 10 yuebHoe rmocodue
3JIEMEHTApHOM MaTeMaTuke : yuebHoe mocodue 2019 9bC «Jlanp»
/ TI. U. CoBepTkoB. — 2-¢ W3MA., CTep. —
Cankr-IlerepOypr : Jlanb, 2019. — 404 c.

2 | Kpyrnosa U.A., DOnemeHTapHas MaTeMaTHhKa pu yueOHO- 2018 OBbC «Jlanb»

VYpazosa 1.B. U3YyYEHUH BBICIIEH yueOHO-METOIUYECKOE | METOANYECKOe ocodue

nocobue / cocrautenu U. A. Kpyriosa, . B.
VYpazoa. — Omck :OMI'Y, 2018. — 112 c.

3 | HoOpsiauna 1. B HoOpeianiHa, W. B. DOnemenrtaphas y4eOHo- OBC «Jlanb»
MaTeMaTHKa : yueOHO-MeToIn4YecKkoe ocodue / | MeToandeckoe nocooue 2018
. B. Hob6peauna, H. M. HcaeBa, H. B.
Copoknna. — Tyma : TT'TIY, 2018. — 95 c.

4 | EnpbuanunoBa I'. T Enpuanunoa, [I. ['. DOnemenrapnas ydaeOHoe ocodue OBC «Jlanb»
MaTeMaTHka : ydyeOHoe mocobue : B 4 yacTax /
I'. I'. EnpuanunoBa, P. A. MenbHUKOB. — 2-¢ 2019
u3a., crep. — Mocksa : ®JIMHTA, 2019 —
Yacts 3 — 2019. — 93 c.

5 | EnpuanunoBa I'. T EnpuanmnoBa, I. [I. DOnemenrtapnas yaeOHoe ocodue OBC «Jlaab»
MaTeMaTHKa : ydyeOHoe rmocobue : B 4 yactax /
I'. I'. EnpuanunoBa, P. A. MenbHUKOB. — 2-¢ 2019

u3a., crep. — Mocksa : ®JIMHTA, 2019 —
Yacte 4 — 2019. — 101 c.




8.2. lonosiHuTEILHAS JIUTEPATYpPa

Tun (yueOHuK, yueOHOE

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumenoBaHue
NPAaKTHKYM, JP.) 3EC
1 | bepnuxosa N.K., DnemMeHTapHas MaTeMaThka B IOMOLIb
Kpyrnosa N.A. BbICLIEH : yueOHOe mocobue / cOCTaBUTENU yueGHOE ocobue 2016 9bC «Jlanb»
. K. bepnuxkosa, 1. A. Kpyrnosa. — Omck
:0mI'Y, 2016. — 118 c.
2 | bapanosa E.B., bapanoa, E. B. DOnemenrapnas y4eOHo- OBC «Jlanb»
Menbkosa C.B. MaTeMaTHKa yueOHO-METOIUYECKOe | METOAUYECKOE oco0ue 2014
nocobue / E. B. bapanosa, C. B. MenbkoBa.
— Hwxnuit Hosropon : HHI'Y um. H. U.
Jlo6auesckoro, 2014 — Yacres 1 — 2014.
—99 c.
3 | Kadpupos A.XK, Kadspos, A. K. TlpodunsHoe | yueOHO-IMIAKTHYCCKUN 3BbC «IPRbooks»
o0yueHne MaTeMaTUKe CTapIICKIACCHUKOB : KOMILIEKC
yueO.-auaakt. komrieke / A. XK. Kadspos. 2017

—HoBocubupck :Cubup. yHus. uzn-so, 2017.
—467 c.




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JAaHHBIX U MH(POPMALMOHHBLIX CHPABOYHBIX
cucTeM

HNuTepHer — pecypcebl:

- Web of Science[ DnekTpoHHBIH pecypc] : MyJIbTHIUCIUIUIMHAPHAS pedepaTuBHas 6a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma :
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrJ.

- Scopus [DaekTpoHHBIH pecypc] : pedeparuBHas 6aza gannbix. — Netherlands: Elsevier,

2004— . — Pexxum jocTyta : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.
- Elibrary [ DnekTpoHHBII pecypc] : HaydHas 3JIeKTpoHHas oubianoreka. — Mocksa : HOB,
2000~ . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

OO0pa3zoBaTe/ibHBbIC pecypcChbl:

1. Caiitr YMK 1no reomerpunm astopoB M.M. CmupnoBoii u B.A. CwmuphHosa. Pazgen
«DneMeHTapHas MaTeMaTHKa TUIst CTY/ICHTOB MeIarorHYeCcKuX BY30B»
http://geometry2006.narod.ru/

2. Hayuno-nonynspubiii xypaan «KBant» Pexum mocrtyna: http://kvant.mccme.ru/key.htm

3. Jlunusa YMK U. @. [llapeiruna. ['eomerpus (7-9) . Pexxum nocryna:

4. https://drofa-ventana.ru/kompleks/umk-liniya-umk-i-f-sharygina-geometriya-7-9/

S. Jlunus YMK E. B. [ToTockyena. 'eomerpus (10-11) (yrmy6.)
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/

6. Hamuurep B.A. Keiic-MeTon B MOATOTOBKE YUYUTENsl MaTeMaTUKU [DJIEKTPOHHBIN pecypc]:
URL: www.evolkov.net/case/case.study.html

7. HonropykoB A. Meton casestudy kak COBpEeMEHHAs TEXHOJOTHs MPO(HECCHOHATLHO-
OPUEHTHUPOBAHHOTO o0y4deHus [ DJ1eKTpOHHBIN pecypc]. URL:
www.evolkov.net/case/case.study.html

8. Nudopmanmonnas nogaepxka LIT, EI'D. URL: http://www.ctege.org

9. OdununanbHbI HTHPOPMAITMOHHBIN [TOPTal €IUHOTO FOCYAAPCTBEHHOTO dK3aMeHa

URL: http://www.ege.edu.ru
10.  Poccuiickuii obmeo0pasoBarenpHblii mopran. URL: http://www.school.edu.ru

11.  Poccuiickoe oOpa3oBanue @enepanbubiit mopran. URL: http:/www.edu.ru

12.  ®enepanbHas ciayxba 10 Hamopy B chepe obOpasoBanuss u  Hayku. URL:
http://obrnadzor.gov.ru

13.  ®denepanbHblii MHCTUTYT nejnaroruueckux uamepenuit. URL: http:/www.fipi.ru

14.  @enepanbHblil rocynapcTBEHHBIH 00pa3oBaTelbHBI CTaHAAPT OCHOBHOIO  OOILEro
obpazoBanusi. URL: http://standart.edu.ru

15. denepanbHbIi TOCYAapCTBEHHBIM 00pa3oBaTeIbHbIN CTaHIAPT CPEeIHEro (TIOJIHOT0) OOIIEro

obpazoBanusi. URL: http://standart.edu.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHH sl

Ne Hanmenosanue IO PexBu3uTHI uoron:)pa
n/n (naTa, HOMep, CPOK JAeHCTBHS)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JeMcTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 or 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok eicTBHs - OeCCPOYHO



http://geometry2006.narod.ru/
http://kvant.mccme.ru/key.htm
https://drofa-ventana.ru/kompleks/umk-liniya-umk-i-f-sharygina-geometriya-7-9/
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/
http://www.evolkov.net/case/case.study.html
http://www.evolkov.net/case/case.study.html
http://www.ctege.org/
http://www.ege.edu.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://obrnadzor.gov.ru/
http://www.fipi.ru/
http://standart.edu.ru/
http://standart.edu.ru/

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM

padoThl 00yYarommxcs (HoMep ayJAuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

VYyebHas ayuTopus JJis IPOBEACHUS CTo0Bl yYUYEHUUYECKHE IByXMECTHBIE
3aHSATUN JEKIIMOHHOTO THUIA. YueOHas (MOHOOJIOK)., CTOJI MPENoJaBaTEeIbCKHM,
ayJIUTOPHS JIJIsl IPOBEACHUS 3aHATHIA JIOCKa ayAUTOpHAas (MeJIoBast).

CEMHUHAPCKOT0 THIIA. Y4eOHas ayAuTOPHS ISt
KYPCOBOTO MPOCKTUPOBAHUS (BBIMOTHCHUS

1 | KypcoBbIX paboT). YueOHas ayIuTOpHsl st
MIPOBEJICHUS TPYIITOBBIX U MHINBHIYaTbHBIX
KOHCYyNbTalnil. YueOHas aynutopus 1is
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOW aTTECTAIIHH.

(VJIK-411).

VYyeOHast ayTuTOpus AJisl IPOBEACHHUS CToJibl y4eHUYECKUE IBYXMECTHbIE
3aHSATHH JICKIMOHHOTO THITA. Y4eOHas (MOHOOJIOK) , CTOJI TIPENO/IaBATEIIbCKUH.,
ayJMTOPUS JIJISl TIPOBEICHUS 3aHSATHI CTYIL., IOCKa ayiuTOpHast (MesoBas).,

CEMHHApPCKOro TUNa. Y4yeOHas ayIuTopus AJis | IPOEKTOp
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS

2 | KypcoBBIX paboT). YueOHast ayJUTOPHS s
MIPOBEACHUS TPYNIOBBIX U UHANBUIYAIBHBIX
KOHCYJbTAIM. YueOHast ayAuToOpust 1Jis
MPOBEACHUS 3aHIATHI TEKYILEro KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALUU.

(YJIK-413).

Komnerorepnsiii kiacc. [lomemienue nis CToBl yYEHUUECKHE, CTYIIbS
CaMOCTOSITENIbHOM paboTh. YueOHas yuennueckue, [1K ¢ BbIxo/10M B ceTh
ayUTOPHUS JJIsl IPOBEACHUS 3aHITUI Nutepner

CEMHHAPCKOTo TUMa. Y4eOHas ayTuTopus A
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYATbHBIX
KOHCYJbTaIMi. Y4ueOHas ayuTopus s
MIPOBEJICHUS 3aHATUH TEKYIETO KOHTPOJIS U
npoMexyrouHoi arrecrarmu ( '-401).




