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1.IINTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA

1.1. Heap 1 3a7a4M JUCHUATIIAHbBI

Leabi0 ocBOeHMS AMCHUILIMHBI «MeETOJBl U CIIOCOOBI PEHICHUs 3aad dJIeMEHTapHOU
MaTeMaTUKN» SBISETCS (OpPMUpPOBaHME NPO(ECCHOHANBHBIX KOMIETECHIUH Yy CTYAEHTOB Ha
OCHOBE OOy4YEeHHS MX 3JIEMEHTapHOW MaTeMaTHKe, YriyOJIeHHBIX 3HAHUH 00 HIesX U METO/ax B
00JIaCTH MaTEeMaTHKH B €€ COBPEMEHHOM ITPECTaBICHHH.

3agayu AMCHMIIMHBI:
-popMupoBaHUEe MaTEMaTHYECKON KYIbTYPhl, 00ECIICUNBAIONICH TOHMMAHIE B3aUMOOTHOIICHUS
TEOPUU U MPAKTHKH, IIUPOKOTO MAaTEMATHUUYECKOTO KPyro3opa Kak B COAECPKATEIbHOM, TaK U B
HUACHHOM IJIaHaX;
-yIIIYyOJICHHE M pacIIupPeHUE UMEIOIINUXCS Yy CTYJASHTOB 3HAHHMM 1O AJIEMEHTAapHOW MaTEeMaTHKeE,
3HAKOMCTBO CTYAEHTOB C HEKOTOPBIMH HOBBIMU METOJIAMH U IIPUEMAMU PELICHUSA 3a1aY;
-pa3BUTHE TBOPYECKOTO IMOTEHIIMAJA CTYACHTOB, HEOOXOIMMOIO I PEIICHHS MPUKIATHBIX
3aj1ad.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHHs

B pesynprare OCBOGHHS JAHHOW JUCHUIUIMHBI Yy oOOydaromuxcsi (HOpMHPYHOTCS
CJICYIONINE KOMIICTCHIIHH
CIIK-2. CriocobeH K TpernoJaBaHUI0 y4YeOHBIX KypCOB, JUCHUUIUIMH (MOMyINei) 1o
00pa3oBaTeNbHBIM TPOTpaMMaM B 00Pa30BaTEIbHBIX OPraHU3AIMSIX COOTBETCTBYIOIIETO YPOBHS
00pa3oBaHMI.
CIIK-4. Cnocoben k pa3paboTke y4eOHO-METOJMUYECKOTO0 OOECTICUEeHHs JUId  pealn3aliu
00pa3oBarelibHBbIX TMPOTPaMM B 0OPa30BATEIBHBIX OPraHU3aIMsAX COOTBETCTBYIOIIETO YPOBHSI
00pa3oBaHMI.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

JucuumivHa BXOOUT B 4acTh, (QOPMHUPYEMYIO Yy4YaCTHHKaMH 00pa3oBaTelIbHbIX
oTtHoueHui broka 1 «/{ucuuminnel (MOaynn)» U SABISETCS JIEKTUBHON AUCIUITIIMHOM.

JlucuMIUIMHA OCHOBBIBA€TCSI HAa paHee W3YYeHHBbIX auciumumHax: «30paHHbIe
BOIIPOCHI MaTEMaTHUECKOI0 aHalin3ay, «30paHHbIe BONPOCH! alireOphl U TEOPUH YHCEI.

OcBoeHMe TaHHOM AMCLUIUIMHBI ABJSETCS HEOOXOAMMOM OCHOBOM JUIsl MOCIETYIOLIEro
n3ydeHuss AuCIUIUIMH «lIpoekTHass W UCCienoBarenbCKas JAEATENbHOCTH ydaluxcs IO
mareMaTukey, «MeTroauka W TEXHOJOTMs MpO(UIBHOTO OOy4eHUs MaTeMaThKe C
HCIIOJIb30BaHNEM ITM(PPOBBIX 00pa30BaTENbHBIX PECYPCOBY», «AKTyallbHbIE BOIPOCHI TEOPUU U
METOAMKH 00yueHHs] MaTEMaTUKI.

3. OBbEM N COJAEPKAHUE JUCHUIIJIMHBI

3.1. O0beM IUMCHHUILIAHDBI

®opma
IToxa3aTeab 00beMa JUCHUIIINHEI
o0yueHust
Ounas
OO0BEeM TUCIHMIUINHEI B 3aYETHBIX €IUHUIAX 3
O0BEM TUCIHUAIUIMHBI B 4acax 108
KonrakTHasi pabora 24,3
Jlexknuu 4




[IpakTuueckue 3aHsATHS 18
KoHTaKTHBIE 4achl HAa MPOMEKYTOYHYIO aTTECTALUIO: 2,3
[Ipenpk3ameHaniMoOHHast KOHCYJIbTAIMS 2
DK3aMeH 0,3
CamocrosTenbHas paborta 74
Kontposnb 9,7
dopma MpOMEKYTOUHOU aTTECTAllMU: IK3aMEH B 3 CEMECTpeE.
3.2. Conep:xkanue TUCHUTNIHHBI
KoaunuecTBO
4acoB
OuHnas ¢opma
o0yuyeHust
HaumenoBanue pa3jiesioB (TeM) N
AUCHHIIMHBI ¢ KPATKUM CO/lepP:KaHueM - % =
= | £
E | EE
= Z 5
2,
=
Tema 1. AnreGpandeckuii METOI. 1 3
[TonsrTuiineil anmapat merona. Cnenuduka merona. Permenne 3anau.
Tema 2. BekTopHBIIt METO/I. 1 3
ITonsTuitaeli annapat Metona. Cnenuduka merona. Pemenue 3agau.
Tema 3. KoopauHatHblil MeTon 1 4
[TonsrTuiinelil anmapar merona. Cnenuduka merona. Pemenue 3amay.
Tema 4. Metoast nudpepeHInaIbHOT0 HCUNCTICHUS 1 4
[TonsTuiinelil anmapar metona. Cnenuduka merona. Pemenue 3amay.
Tema 5. Merosa reoMeTpuuecKkux mpeoOpa3oBaHUIA. - 4
[TonsTuiinelil anmapar metona. Cnenuduka merona. Pemenue 3amay.
HUroro: 4 18

4, YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOMN PABOTHI

OBYYUAIOIIUXCHA
Tembl 1asa
DopMbl Meroanuyeck |Popmbl
CaMOCTOSITeJI Koa-Bo
HN3y4yaembie BOIPOCHI CaMOCTOSAITe/ b oe OT4YETHO
bHOTO 4acoB N
HOIl padoThl | o0ecneyeHne | CTH
U3yYeHUs
Tema 1. 1.TekcToBble 3agaun. Mx 14 Pabora ¢ YyebHo- Pacuern
Anrebpandec | kimaccuUKaIus JUTEPaTypol U | METOAMYECKO | ast
KM METOJT 2. 3agauu ¢ mapamerpom. Mx CETBIO e pabora
KIIacCU(pUKaIUN Wurepner, obecrnieueHue
BBITIOJTHEHUE | JTUCIIUILTAHBI
pacyeTHOU




paboThl
Tema 2. 1.Bekropa 15 PaGora c Y4eOHo- Pacuern
Bekropusiii | 2. Onepauuu Hajx BEKTOpaMu JUTEPATypOi U | METOAMYECKO | asi
METO/T 3. KoopiuHaThl BEKTOPOB CeThIO e pabora
Wurepner, obecrnieueHue
BBITIOJTHEHUE | JAUCIHUILIUHBI
pacueTHoOU
paboThI
Tewma 3. 1.Beruncienue pacCTOSSHUM U Pabora c YuebHo- Pacuetn
Koopaunata | yrios pu pelieHun 15 JUTEPATYpPOU U | METOAUYECKO ast
BIif METOJT CTEpEOMETPUYECKHUX 3a]1ay. CEThIO e pabota
2.MHoOrorpaHHuKH U cdepa HHrepHer, o0ecrieueHue
BBIMIOJIHEHUE | JHUCUUIUIMHBI
pacueTHou
paboThl
Tema 4. 1.UccnenoBanue 15 Pa6ora c VY4ebHo- Pacuern
MeTto b (GyHKIIMOHATIBHBIX MOJIENEH ¢ JUTEPATypOil U | METOAMUYECKO ast
g depen- MOMOIUIbIO IPOU3BOJHOMN CEThIO e pabora
[UATBHOTO byHKIHH. Wurepner, obecnieuenue | Koncne
ucuuciaeHus | 2.3agauu Ha SKCTPEMyMBbI BBIMIOJTHCHUE | JUCIIUTUTHHBI KT
pacueTHOH
paboThl
Tema 5. 1.0OceBast cuMMeTpHs B 15 Pabota c YuebHo- Pacuern
Merton pemennn JIUTEPATYPON U | METOIUYECKO as
reoMeTpuuec | 3ajaad. CEThIO e pabota
KHX Ipeod 2.ITapannenbHblil IepeHoc B WHrepHer, obecneuenue | Koncne
pa3oBaHMii pemienuu 3ana4. 3.1{enTpanpHas BBIMIOJIHEHUE | JUCHUIUIMHBI KT
CUMMETpUS BpELICHUHN 3a]1a4. pacueTHo
4.TToBOPOT B peLICHUHU 3ajiau. paboThI
5.IIpeobpazoBanue nmoao0ust B
pelleHny 3aay.
6.1HBepcust B penieHuu 3ajad.
Wroro: 74

5.@0H/]I OIEHOYHBIX CPEJICTB JJ151 TPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTAIIMM IO JUCIHUTIJIUHE

5.1. IlepeyeHb KOMIETEHIMI € yKa3aHHeM J3TAanoB HX (OPpMHPOBaHHS B Ipolecce

0CBOeHHMA00pa30BaTeIbHON NPOrPaMMBbI

KO,[[ 1 HAMMCHOBAHNEC KOMIICTCHIIMHN

Otansl GOpMUPOBAHUS

CIIK-2. CmocobeH K TIpenoiaBaHUI0 yIeOHBIX

KYpCOB, JUCIATIIMH (Momyneit) 1o
o0pa3oBaTeIbHbIM porpaMmam B
00pa3oBaTeIbHBIX OpraHU3aIMIX

COOTBETCTBYIOIIETO YPOBHS 00pa30BaHUSI.

1. PaGoTa Ha y4eOHBIX 3aHITHSIX.
2. CamocrosrenbHas padora.

CIIK-4. CnocobeH k pazpaboTke ydeOHO-
METOJMYECKOr0 OOECTICUeHUs] Ul pean3aliy
00pa3oBaTeNbHBIX TPOTpaMM B 00pa3oBaTEIBHBIX
OPTaHU3ALMSIX COOTBETCTBYIOIIIETO YPOBHSI

1. PaGoTa Ha y4eOHBIX 3aHSITHSIX.
2. CamocrosrenbHas padora.
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00pa3zoBaHWI.

5.2. Onncanue moka3zarejeii 1 KpUTepueB OLEHHMBAHUS KOMIETEHIHMH HA Pa3jMYHBIX
Tanax ux (pOpMUpPOBAHUS, ONIMCAHUE IIKAJ OLlEHUBAHUSA

OuenuB | YpoBeHb Otan Onucanue Kpurepun [lIxana
aemble | chopmup | popmupoBaHUS MoKaszaTeeu OIICHUBAHUS | OLICHUBAHUSA
KOMIIET o-
EHIMM | BAHHOCTH
CIIK-2 | Iloporor | 1.PabGora Ha | 3HaTh: VYcrHbli [lIxana
13174 y4eOHBIX -METO/Ibl U3YUCHHUS orpoc, OIICHUBAHUS
3aHSITHSIX. AJIeMEHTapHOMN KOHCIIEKT, YCTHOTO
2.CamocTOsITENIb | MATEMATHUKH B pacuerHas ompoca
Has pabora. popUIBHON pabora [kana
LIKOJIE, . OIICHUBAHUS
YmeTs: KOHCIIEKTa
-IIPUMEHATh METO/IbI [Ixana
MOKCKA PEIICHHUS. OLICHUBAHMUSI
pacyeTHOn
paboThI
[Iponsun | 1.Pabota Ha | 3HaATh: YcTHEIN Ixana
yThII y4eOHBIX -METO/bl U3yUeHUs orpoc, OLICHUBAHMUSI
3aHATHUSX. 3JIeMEHTapHOU KOHCIIEKT, YCTHOTO
2.CamocrosTenb | MaTEMaTUKU B pacueTHas orpoca
Has pabora. npodunpHOM pabora [Mkana
1IKoJIe, OILICHUBAHMUSI
-KaK KOHCIIEKTa
OpraHU30BBIBATH [Mkana
CaMOCTOSITENIbHYIO OIICHUBAHMUSI
paboty pacuyeTHOU
00ydJaronuxcs mo paboThI

U3YYEHUIO TEM
2JIEMEHTapHON
MaTeMaTHKH.
VMern:

-0TOUpaTh U
MIPUMEHSATH
METO/IbI TTOMCKa
perieHus 3aaad,
-TBOPYECKH
HCIIOJIb30BaTh
METObI pEUICHUs
3a7ad .

Bnanets:
HaBBIKAMH
JIOTUYHO U
TPaMOTHO U3JIaraTh
COOCTBEHHBIC
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YMO3aKJIOUYCHUA U
BBIBObI

CIIK-4

IToporor | 1.PabGora Ha | 3HATh: TEHACHIINU YcTHBIN kana
Bl y4eOHBIX pa3BUTHSA,METO/IbI orpoc, OLICHUBaHMS
3aHSITHSIX. (TeXHOJIOTHUN) KOHCIIEKT, YCTHOTO
2.CamocTrosTenp | U3y4eHUs pacueTHas orpoca
Has pabora. AJIeMEHTapHOMN pabota [Mkana
MaTeMaTUKU B OLICHUBaHMSI
npodunpHOM KOHCIIEKTa
IIKOJIE, IIxama
YMmeTs: OLICHUBAHMUS
HAIIOJIHATh pac4yeTHOU
JTOTIOTHUTEIHHBIM paboTsI
yueOHo-
pa3BUBAIOIIUM
MaTepUaIoM
coJiep>kaHue
IIPenoaaBaeMoro
npenMera
[IponBun | 1.Pabota Ha | 3HaTh: aKTyaJbHbIE VY cTHBIIT IIxana
YTBIN y4eOHBIX npodIIeMBl, oI1poc, OLICHUBaHUsA
3aHATUSAX. TCHACHITHH KOHCIIEKT, YCTHOTO
2.CamocrosTenp | Pa3BUTHS, MCTOIBI pacueTHas ompoca
Has pabora. (Textonorun) paboTa IlIxana
M3YHCHMA OLICHUBAHMUSI
AIIeMEHTapHOMN
MaTeMaTUKH B KoHcTieKTa
podUIBHON LIKOJIE IHxana
VMeTh: OLICHHBaHH
HACHIIATD pacueTHOM
JIOTIOTHUTEIbHBIM paboTsl
yueOHo-
pa3BUBAIOIINM,
HCCIJIEI0BATENIbCKH
M MaTepHuaIoM
coJiepyKaHue
MpernoaaBaeMoro
IIpeIMETa;
pa3pabaTbIBaTh

CUCTEMBI 3aJad IO
pa3IMYHBIM TEeMaM
JJIEMEHTAPHOU
MaTeMaTHKU
Bnaners:
HaBBIKAMHU 0TOOpa
Marepuana aJis
CaMOCTOSITEIIbHON
paboThI
00yJaromuxcs B
chepe
3JIEMEHTAapPHOU
MaTeMaTHKU
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Onucanue MKAaJ OlICHUBAHUA

HIkana oneHMBaHUs YCTHOTO ONPOCa

Kpurepuii onieHuBaHus bannbl
JlaH BepHBII OTBET Ha BOIPOC MO JIEKIIMOHHOMY MaTepuaity 0,5-1
Jlan HeBepHBII OTBET HAa BOIPOC MO JEKIIMOHHOMY MaTepuany 0
MaxkcuManbHOE KOJIMYECTBO OaJIJIOB 1
IIIkajia oeHUBAHUSA PACYETHOI PadoThI

Kpurepuit onennBanus bambt
Bce 3amaHus BBINONHEHBI TPAaBUIBHO, OOOCHOBAHBI MOJTYYEHHbBIE PE3YJIbTaThl, 8
odopmIIeHO 0 00pa3ily, COOTBETCTBYET MPEIbSIBISIEMBbIM TPECOOBAHUSIM

Bce 3amanHus BBINOJNIHEHBI MPaBUIBHO, HO HET OOOCHOBaHUS IOJYYEHHBIX
pe3yabTaTOB (B 3aBUCUMOCTH OT KOJMYECTBA U CTEIIEHU UMEIOIIUXCS OMIHOOK U 7-6
HEJI0YETOB)

[TpaBmibHO BBITONIHEHO 60%-80% Bcex 3amaHmii, HO HE OOOCHOBAHBI 5
MOJIy4YE€HHBIE PE3yIbTaThl

[IpaBunbHO BbIMONHEHO 50% Bcex 3aaaHuil, OOOCHOBAHBI IOTYYCHHbBIC 4
pe3yJIbTaThl

[TpaBuiibHO BhINONHEHO 50% BCcex 3amaHuil, 000CHOBaHBI HE BCE MOJYYECHHbIE
pe3yabTaThl (B 3aBUCUMOCTH OT KOJIMYECTBA U CTETICHU MMEIOIIMUXCS OLNOO0K U 3-2
HEJI0YETOB)

[TpaBuiibHO BbInoaHEHO MeHee 50% Bcex 3amaHuii, 00OCHOBAHBI MOJYyYEHHbBIE 1
pe3yNnbTaThl

[IpaBunsHo BbIMoONHEHO MeHee 50% Bcex 3amaHuid, HE OOOCHOBaHBI 0
MOJTy4YE€HHBIC PE3yNbTaThl

MakcuMaabHOE KOJIMYeCTBO OalsIoB 32 OJTHO 3a/laHue 8
IIIkajia oneHUBAHUS KOHCIEKTA

Kpurepuit onenuBanus bannsr
TexcT pabOThl JIOTMYECKH BHICTPOCH M MaTEMaTHYECKH T'PaMOTHO H3JI0XKEH,

SCEH BeCh XOJ paccyxjaeHus. VMerTcs OTBEThl Ha BCE IOCTABJICHHBIC

BOIPOCHI, U OHU M3TI0’KEHBI HAYYHBIM SI3bIKOM, C TPUMEHEHUEM TEPMHUHOJIOTHH, 2
INPUHATOM B M3ydaeMoW gucuuiuimHe. [IpencraBieHbl  JT0Ka3aTesbCTBa
HEOOXOJUMBIX TEOPEM HCIEACTBUIA U3 HUX

TexcT paboOTHI JIOTMYECKHM BBICTPOCH, MaTEMaTHYEeCKH TPAMOTHO H3II0KEH.

NmeroTcst OTBETHI HE Ha BCE IOCTABIEHHBIE BOIPOCH], OHU H3JIOKEHBI C
NPUMEHEHUEM TEPMUHOJOTUHU, TPUHATOM B H3y4aeMOW JIUCIUIUIMHE. 1
[IpencraBieHsbl Joka3aTeNbCTBAHE BCEX HEOOXOANMBIX TEOPEM U CIEICTBUM U3

HUX

Texkct paOoOTBI HE COOTBETCTBYET TEME€ WM OTCYTCTBYIOT aJIeKBaTHOCTh 0
nepeauuIepBOMCTOYHIKA M JJOKA3aTEIbHOCTh MaTepuaa

MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 3a OJHO 3aJJaHUe 2

5.3. llpumMepHbIe KOHTPOJbHbIE 3aJaHUS WJIH HMHbIe MaTepHAJIbl, HeOOXOAUMbIe IJIs
OLICHKM 3HAHUM, YMEHHI, HABBIKOB U (WJIM) ONBITA AEATEIbHOCTH, XapaKTEePH3yIOIIMX
9



yTanbl (OPMHPOBAHMS KOMIETEHI[Mi B mNpolecce OCBOeHUs 00pa3oBaTeIbHOI
NporpaMmbl

IIpumepHbIe 3a1aHUs PacUYeTHOH padoThI
Bapmuanr 1

Auredpanyecknii MeTOx.

1. JlinHa CTOPOHBI OCHOBAHHUS ITPAaBUJIBHOM TPEYTOJIbBHOM MUPaMUAbI PaBHA a, IBYTPAaHHBINA yroJl
IIpY OCHOBAHUU paBeH 450. Boruncnure 00beM MUpamMu/IbL.

Ortsert: a324.

2. Yepe3 CTOPOHY OCHOBaHMS MPABUIBLHON YETHIPEXYTOJIbHON MUPaMU/IbI IPOBEIECHA IIOCKOCTD,
KOTOpasi 0TCEKaeT OT MPOTUBOIOIOKHOM IPaHU TPEYroJIbHUK Iuiomaanio 4cm?. Halitn 60KoBYIO
MOBEPXHOCTh MUPAMU/IbI, KOTOpAsi OTCEYEHA IPOBEJEHHON MII0CKOCTBIO OT JaHHOW MUPaMU/IbL,
ecyi OOKOBast MOBEPXHOCTh JaHHOW MUPAMUJIBI paBHA 25 cM?.

OTset: 20,25 cM?.

3. 13 Bepmmnb! A kBagpata ABCD npoenens! nepneHaukyisip KA k ero miockoctu. Haiinure
paccrostnue CK, ecu KA paBHa 6 cM, a cTOpoHa KBajpara - 42 em.

K

D C

Ortser: 10 cMm.

4. V3 naHHOM TOYKH J10 MJIOCKOCTH MPOBEACHO TPU YPOBHS HAKJIOHHBIX JAJTUHON 14 cM.
PaccTosiHME MeX Ny KOHIIaMH HAaKJIOHHBIX paBHBI 9 cM. Haiinnure paccTosiHuE OT JaHHOM TOYKU
J10 TUIOCKOCTH.

Ortser: 13 cm.

5.CocTaBuTh MMpUMCEP 3aZ1a4u 110 TCOMETPUN HA BBIYUCIICHUC o0bema Tena

Bapuanr 2
BekTopHbIii MeTOA.

1.  OcnoBanuem yerslpexyronsHoi nupamuasl SABCD ssnsercs napamnenorpamm ABCD.

Touku P u K — cepenunsl pedep SD u BC cootBercTBeHHO. Haliure pas3nokeHne BEKTOPOB

- —

SD u WHOBGKTOpaM S—A>=d,S—B)= b,SC = C.
10



- ey 4

=y - i 15 i
OmBer: SD = a—b+cnu PK=—5a+b.
2. Hoxazats, uto orpe3ok MN, coeaunsitomuii cepeMHbl TUaroHanei Tpamneuu,

napajjiCJICH €€ OCHOBAHHAM.

A D

3. B napannenenunene ABCDA1B1C1D; Touka M — cepenuna nuaronanu A;C; rpanu

A1B1C1D;, Touka K— cepenuna pebpa BB;. Jlokaxkure, uro npsimbie A1B1, KM u BC;

napauieNbHbl HEKOTOPOU MIOCKOCTH.

4. B TpeyronbHoii npusme ABCA1B1C1 Ha pé€dpax AB u BB B3sThI TOuku P u K

coorBercTBeHHO, pruém AP=3PB, B1K=4BK. Ilycts O siBis€TCS TOUKOH MepeceyeHus

nuaronaneit rpanu BB1C1C .Haligute, B kakoM oTHomeHn# rmtockocts PKO nenut pedpo AC.
Otser: 3:4.

5. CocrtaBuTb NpUMeEp 33aJa41 HA BRIYUCICHUE CKATSIPHOTO MPOU3BEICHUS
Bapuanr 3

KoopannatHblii MeTox
1. B npsamoyronsHom napamuienenunene ABCDA1B1C1D1 pédpa AB u AAI paBHbl 1, a
pedpo AD=2. Touka E — cepenuna pedpa B1CI. Haiiqute yron mexny npsimoit BE u

mockocThio (ABIC).

1
OtBeT: —.

V10
2. B xkybe ABCDA;1B1C1D;c pedpom 1 Touka O — nentp rpanu ABCD. Haiitu yron mexmy

npsmbeiMu A1D u B;O.

Ortsert: 30.
3. B ocuoBannu nupamuasl MABC sexuT paBHOOEPEHHBIN TPEYTONBHUK C TIPSMBIM
yraom nipu BepuinHe C. Kaxxoe 6okoBoe peOpo mupaMu/ibl HAKJIIOHEHO K INIOCKOCTH
ocHoBanus oz yriiom 45°, Ha pedbpe MC B3sita Touka F — cepenuna storo pedpa. Haiinure

yro, KoTopslit o0pazyet npsmast AF ¢ miiockoctsio MOC, Touka O — cepennna pedbpa AB.
OTBeT: —.

Ve

4. B npaBuiIbHOH TpeyrojapHOM npu3Me, Bce pedpa KOTOPOo paBHBI 1, HalUTE KOCUHYC

yraa mexxay npsmbeiMua AB un A;C.

11



1
O1BeT: —.

242

Bapmuanr 4

Metoabl iudpepeHunAIBLHOI0 UCHUCTCHHUS
1. 3anummre Bce TOUKHU pa3pbiBa (CIEBa HAIPABO), YKa3bIBas CJIEJOM 3a TOUKOM THUIT

sin(x—-3) , eX-1
|x2-9| 5%

paspsiBa (1, 2, Y), nus pyskmuu: f(x) =
2. WNwmeercs 40 M mpoBosiouHOM ceTkH. Tpedyercs orpaguTh TpU CTOPOHBI IPSIMOYTOJIEHOTO
y4acTKa 3eMJIU, IPUMBIKAIOIIEr0 YeTBEPTOM CTOPOHOU K cTeHe 37jaHus. KakoBbI 10JIKHBI ObITH
pa3Mepsl yuacTKa, YToObI €ro IUIoIaab ObljIa HauOOoJIbIIEeH, €CIH JUIMHA CTEHBI 3/JaHUs PaBHA
30 m.

3. U3 kBampaTHOrO JIMCTA KECTU CO CTOPOHOM 6 M TpeOyeTcs N3rOTOBUTH OTKPBITHIN
CBEpXY pe3epByap Ul XpaHEHUS KHUJIKOCTH, UMEIOLINH (HopMy IPSIMOYTroIbHOIO
napaienenunena. /s 3Toro BeIpe3aroT MO yriiaM JIMCTa PaBHbIE KBAJIPAThl U 3aru0aroT
oOpasoBasmmecs kpas. Kakoit HanbobIeir BMECTUMOCTH MOYKHO U3TOTOBUTH pe3epByap?

4. B oxpyxHocTb paguyca R Bnucana tpaneuus ABCD, ocHoBanue AB kotopoii siisieTcs
TuaMeTpoM okpykHocTu. KakoBa qomxHa ObITh JyTiHA OOKOBOW CTOPOHBI TPANEIUU, YTOOBI

Tpanenus uMesa HauOOoJBIIYIO TIIOIAIb?

5. CocTaBuUTh IpUMEp 33aHUS HA FEOMETPUUECKUI CMBICI TPOU3BOAHOMN
Bapuanr S

MeTtoa reomeTpu4ecKnX nNpeodpa3oBaHMid.
1.  OxpyXHOCTH, IEHTP KOTOPOH MPUHAICKUT OUCCEKTPHCE yIia, IePeceKaeT ero CTOPOHbI

B Toukax A, B, C u D. Jlokazars, uto |AB| = |CD|.

2. Touka O mpunamexur octpomy yriy ABC. Ha croponax BA u BC yrna naiiaure takue

touku E u F yto6s1 nepumerp tpeyronsuuka OEF 6b11 HauMeHbIINM.

12



B C

3. Touxka P npunamnexur yriry ABC Ho He npunaanexxut ero croponam. Iloctpoiite
PaBHOCTOPOHHHH TPEYroJbHUK, O/1HA BEPLIMHA KOTOPOTo sABJsETCA TOUKOH P a 1Be apyrue
npuHajyiexxar croponam BA u BC yrima ABC.

4.  ]IBa paBHOOEIpEHHBIX MPSAMOYroibHBIX Tpeyroibauka ABM u CDM c runorenysamu
AB u CD pacnonoxens! Tak, uto ABCD — yetbipexyronsnuk. OiHa 1uaroHaib 3TOTO

JyeThIpexyrojipHuka paBHa 0. Haiigure ero miomiaip.

IIpuMepHBIe BONPOCHI /ISl YCTHOTO ONpoca
Urto Takoe anreOpandecKkuii MeToa?
Pacckaxkute o cnenuguke BEKTOPHOTO METOJA.
[IpuBeauTe mpuMepsl 3a/1a4 Ha KOOPIAUHATHBIA METO/I.
Urto Takoe nmpou3BogHas?
Oxapakrepu3yiiTe BUIbl TEOMETPUUECKUX MPeoOpa3oBaHHIA.

agrwbdE

IIpumepHBIE TEMBI KOHCIICKTOB

. Anredpandeckuii METOI.

CrepeoMeTpuueckre 3aJa4i Ha BBIUUCIICHHUE: IPU3MBI, TIPaAMUJIBI.
. Perienue 3aau ¢ napaMeTpoM: ypaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
. BektopHuslil MeTOA.
. ApduHHBIE 3a1a4H.
. MeTpudeckue 3a1aqu.
. Koopaunarssiit meton.
. Beluncienne paccTosiHUI U yTIJIOB IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4.
. MHororpanauku u cdepa
Mertoab! 1uddepeHanTbHOr0 UCUUCIISHUS.
. UccnenoBanue pyHKIIMOHAIBHBIX MOJEIEH C IOMOIIBIO TPOU3BOIHON (PYHKIIMH.
3aau Ha ONTUMHU3ALUIO
. Meroa reomeTpuuecKuX nMpeoopa3oBaHUM.
OceBast cUMMETpUS B PEILICHUU 3a0au.
. ITapamenpHbIN NEPEHOC B pELICHUH 3a/1a4.
[lenTpanpHas CUMMETPHS B PELICHUH 3a/a4.
. IloBopoT B pemennu 3axau
. IIpeoOGpa3oBanue o Jo0Ms B peLICHUHN 3aay.
WNHBepcns B pelieHny 3a1ad.

P OO0 NO Ol WN B

PRRPRERPRERRERE
©CoO~NOUAWNERO

IIpumepHBIe BOIPOCHI K IK3aMEeHY

1.AnreOpanuecKkuii METOJ: AEATEILHOCTHBIM COCTaB, CYIIHOCTh, 00JIaCTh MPUMEHEHHUS.
2.BeKTOpHBIN METOI: AESTENHPHOCTHBINA COCTaB, CYIITHOCTh, 00JIaCTh TPUMEHEHHUSI.
3.KoopauHaTHBIN METO;: NeATETHbHOCTHBIN COCTaB, CYITHOCTh, 001acTh MPUMEHEHHUS.

4 Meroapl nudhepeHInaTbHOTO UCUUCICHHS: JESITeNTbHOCTHBIN COCTaB, CYIIHOCTh, O0JIacTh
MIPUMEHEHUS.
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5.Merton reomeTpuuecKuX MpeoOpa3OBaHMA: JEATEIHBHOCTHBIM COCTaB, CYIIHOCTh, 00JACTh
MIPUMEHEHUS.

6.Ilomobuie u romMoTeTHs, CBONCTBA, NPHUMEHEHHWE K PEUICHUI0 T'eOMETPHUUYECKHUX 3a/ady
IIKOJIBHOT'O THIIA.

7.IlapanmnenpHblii NEepeHOC, CBOMCTBA, MPUMEHEHHME K PELICHUIO TEOMETPUYECKUX 3anad
IIKOJIBHOTO THIIA.

8.0ceBast M CKOJB3SIIAs CUMMETPHH, CBOICTBA, NMPUMEHEHHE K PEIICHHIO T'€OMETPHUYECKHX
3a/1a4 IKOJIbHOIO TUIIA.

9.I10BOpOT MJIOCKOCTH BOKPYT TOYKH, CBOWMCTBA, NMPHUMEHEHHE K PEIICHHIO T€OMETPUUYECKHUX
3a/1a4 KOJIbHOIO TUIIA.

10.UuBepcusi, cBOMCTBA, MPUMEHEHUE K PEHICHUIO T€OMETPUYECKHX 33124 IIKOJILHOTO THIIA.

5.4. MarepuaJjibl, onpeneisiionye npoueaypbl OeHMBAHUS 3HAHUN, YMEHUIl, HABBIKOB U
(nJm) onbITA IEATEIbHOCTH, XaPAKTEPU3YIOIINX 3TANbI (OPMHUPOBAHNUS KOMIIETEHIIUIA.

JUig caaum 3K3aMeHa Mo AMCLUILIMHE HEOOXOIMMO BBIIIOJHUTH BCE TpeOyeMble 3a1aHUs
U (GopMbl OTYETHOCTH MO AucuuIinHe. Ha sK3aMeH BBIHOCUTCS MaTepuall, HU3jlaraeMblii Ha
IPAKTUYECKUX 3aHATUAX. I caaud SK3aMeHa HaJl0 MPaBUIBHO OTBETUTh HA HECKOJIBKO
IIOCTaBJIEHHBIX BOIIPOCOB. DK3aMEH IIPOBOJUTCS YCTHO 10 BOIIPOCAM.

[IIxana oneHMBaHUA YK3aMeHAa

Kpurepun Bbanawbl
OlleHUBAHHUA
CraBuTcs, €cliM J1aH TOJIHBIM, pPa3BEPHYTHI OTBET, IOKA3aHO YMEHHE Ot 16 o 30

BBIJICTIUTH CYIIECTBCHHBIC W HECYIICCTBCHHBIC TPU3HAKY, IPUIHMHHO-CIICICTBCHHBIC
CBSI3HM; MOTYTOBITh JIONYIIEHBI HEKOTOPHIC HETOYHOCTH WJIM HE3HAYUTEIILHBIC
OLLIMOKU

CraBuTCs, €ClIM JAaH HE COBCEM ITIOJHLIA OTBET ITOJHBINA, HE BCETAA BLIIEISIET Or 8 no 15
CYILIECTBEHHBIE U HECYIIECTBEHHBIE MPU3HAKU, TPUUMHHO-CIIEICTBEHHBIE CBSI3H;
MOTYT OBITh AOMYIIEHBI HETOYHOCTH WJIM HE3HAYUTENbHbIE OINOKN

CraBuTcsl B TOM ClIydae, €CIIM OTBET IpPEeACTaBiIsieT co00i pa3po3HeHHble 3HaHuA ¢ | Ot 0 mo 7
CYLIECTBEHHbIMU OMIMOKaMM IO BOIPOCY; MPHUCYTCTBYET (PparMeHTapHOCTb,
HEJIOTMYHOCTh ~ M3JIOKEHHS;  OTCYTCTBYIOT  BBIBOJABI,  KOHKpETH3allUs U
JI0Ka3aTEeNbHOCTD U3JI0KEHUS

Hrorosas mkaja mo JTHCHUILINHE

Hrorosas OI€HKa II0 JUCHHUIIIIMHE BBICTABIACTCA IIO HpHBeHeHHOﬁ HWXKE IIKaJIC. HpI/I
BBICTaBJICHUN HTOTOBOM ONCHKU HPCIOAABATCIIEM YUUTBIBACTCA pa60Ta CTYACHTa B TCYCHUC
OCBOCHU TUCHUIIIINHBI, a TAKXKE OLICHKA I10 HpOM@)KyTO‘IHOfI aTrTeCTanuu.

KonungecTBo 6amios OneHka 1o TpaguiiMOHHON IIKaje
81-100 OTan4HO
61-80 Xoporro
41-60 Y 10BIETBOPUTENHHO
0-40 HeynoBneTBopuTenpHO

14



6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUITIJIMHBI

6.1. OcHoBHasI JIUTepaTypa

1.  Antonos, B. . DieMeHTapHas u BbICcIIas MaTeMaTHKa : yueOHOe mocodue aJist By30B / B.
U. Anrono, ®. N. KonmeneBuu. — Cankr-IletepOypr : Jlanp, 2022. — 136 c¢. — Tekcr:
anekTponHbiii. — URL: https://e.lanbook.com/book/208565

2.  baepun, .. Beicmas maremarvka s NEIarori4ecKuX HampaBlIeHUH : y4eOHUK IS
By30B. — 2-¢ u3l. — Mocksa : IOpaiit, 2023. — 568 c. — Tekct : smektponnbiii. — URL:
https://urait.ru/bcode/510933

3. boromomnos, H. B. IlpakTuueckue 3aHATHS 10 MaTeMaTHKE B 2 4. : ydeOHOE mocoOue aiis
By30B. — 1l-e m3x., mepepad. u gom. — Mocksa : M3narensctBo FOpaiit, 2023. — 326 ¢c. —
(Boiciiee o6pasoBanue). — Tekct : anextporHbiii. — URL: https://www.urait.ru/bcode/512666

https://www.urait.ru/bcode/512667

6.2. JlonosiHuTEIbHAS JIUTEPATypa

1. Jamunrep, B. A. T'eoMeTpus: miaHUMETPUYECKUE 3a]laud Ha MOCTPOEHHE : y4deO. mocodue
IUTSE BY30B . — 2-€ u3ll. — Mockaa : FOpaiit, 2023. — 155 c. — Tekcr : anextponnsiii. — URL:
https://urait.ru/bcode/515908

2. 3abenuna, C.b. JlonomHUTENbHBIE TJIaBbl 3JIEMEHTAPHOM MaTEeMAaTHKHU : y4el. rmocodue s
cTyn.¢us.-mat.ak. - M. : MI'OY, 2017. - 104c. — TekcT: HEMOCPEACTBEHHBIN

3. JlykankuH, A. I'. Maremaruka : anrebpa U Hauajga MaTeMaTUYECKOrO aHAIN3a; Te€OMETPHS :
yueOHHUK. - 2-¢ u3a. - Mocksa : [D0TAP-Menua, 2021. - 560 c. - Tekcr : anekTpoHHsIi. - URL :
https://www.studentlibrary.ru/book/ISBN9785970462041.html

4. Jlro6eukwuii, B. A. DnemeHTapHas MaTeMaTuKa ¢ TOUYKHU 3peHus BbIciIei. OCHOBHbIC MOHATHUS
: yueOHOe mocoOue g By30B. — 3-¢ u3a. — Mocksa : FOpaiit, 2023. — 538 ¢. — Teker :
anexTponHsiii. — URL: https://urait.ru/bcode/517029

5. INaBnymkoB, M. B. Marematuka : yuebnuk / W. B. [laBnymkos, JI. B. Po3osckuii, 1. A.
HapkeBuu. - MockBa : [D0OTAP-Menua, 2022. - 320 c. - Tekct : snektpoHHbid. - URL :
https://www.studentlibrary.ru/book/ISBN9785970470824.html

6. Ilerpymko, 1. M. COopHUK 3a7ad ¥ TUTIOBBIX PAacYeTOB IO BBHICIICH MaTeMaTHKe : ydeOHoe
nocobue / . M. Ilerpymko, A. U. bapanenkos, E. II. boromonoBa. — Cankr-IlerepOypr :
Jlansp, 2022. — 240 c. — Texkcrt : anexTponnsiit. — URL: https://e.lanbook.com/book/210344

7. I1laGamoBa, O. B. DnemeHTapHas MaTeMaTHKa : IUTAHUMETpUsS : y4el. -MeToJl. mocobdue. - 3-e
u3g. - MockBa : @OJIMHTA, 2020. - 132 c. - Tekcr : nsnekrtponHsld. - URL
https://www.studentlibrary.ru/book/ISBN97859765246441.html

8. DneMenTapHass MaremaTtuka : 3amadyHuk / Beicoukas IT.A.[u gp.]. - M. : MI'OY, 2022. —
TekcT: 2NeKTPOHHBIN.

6.3. Pecypchl nH(pOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTepHET»

1. Poccuiickuii 00pa3oBaTesbHbIii mopTan — http://www.school.edu.ru/

2. DnekTpoHHOe HaydHoe wu3naHue (KypHan) «CoBpeMEHHbIE TPOOIEMEI
HayK{ noOpazoBanus». http://www.science-education.ru

3. Poccwmiickass akagemuss oOpa3oBaHusi. MHCTUTYT cofepkKaHHsS W METOJIOB
o0yuenus.IlenTp onenku kauectBa oopasosanwus // http://www.centeroko.ru/

4. PocoOpHam3op. VYmpaBieHHe OICGHKM KadecTBa oOmiero  oOpa3oBaHMS.
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Marepwuanst //http://obrnadzor.gov.ru/ru/about/structure/education_quality

http://teacher.fio.ru — Yuurens. ru (Odenepanus HarepHer-oopazoBaHusi)

6. http://www.mcko.ru — TocymapcTBEHHOE aBTOHOMHOE  YUPEKAECHHE ropoja
MockBbl «MOCKOBCKHH IEHTP KayeCcTBa 00pa30BaHUS»

7. http://www.metodisty.ru — npodeccruoHaabHOE COOOIIECTBO MEeIaroroB «MeToaucTh»

o1

6. METOIANYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUTIJIMHBI

1. Meronuueckrue peKOMEHAINH 110 OPTraHU3aluK CaMOCTOSTEIbHOIN paboThl MAaTrUCTPAaHTOB
2. Meronnyeckue peKOMEHIAlMK 110 IOJATOTOBKE K IPAKTUYECKUM 3aHATUAM

8. HTHOOPMALIMOHHBIE TEXHOJIOI'MU AJIs1 OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLUHECCA 110 JTUCHUIIJIMHE

.]II/IIICHZ%I/IOHHOG nporpaMmmMHoe¢ ob0ecmeueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopMmanmoHHbie CIPABOYHBIEC CHCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynprantl iroc»

ITpodeccuonanbabie Oa3bl JAHHBIX

fgosvo.ru — IMToprai PenepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbLHBIX CTAHIAPTOB BBICILIETO
o0pasoBaHus

pravo.gov.ru - OdbunuaiasHeIi HHTEPHET-IIOPTAI IIPAaBOBOI HHMOPMAIINU

www.edu.ru — deaepanbHblii nopran Poccuiickoe oOpa3zoBaHue

CB0OOHO paclpocTpaHseMoe NpOorpaMMHOE OOecCleyeHHe, B TOM 4YHCIE OTE€YECTBEHHOTO
IPOM3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI
MarepuanbHO-TEXHHUUECKOE 0OecTieueHNe TMCIUIUIMHBI BKIIOYaeT B ceOsl:
- yyeOHbIe ayJUTOPUH JUIS IPOBEAECHUS YUeOHBIX 3aHATHUI, OCHAIIEHHbIE 000PYI0BaHHEM
U TEXHUYECKUMHU CpEeACTBAMU OOydeHHs: ydeOHOU MeOesblo, JOCKOW, JEMOHCTPAIIMOHHBIM
000pyI0BaHUEM, IEPCOHATILHBIMU KOMITBIOTEPAMH, TPOEKTOPOM;
- MOMEIIEHHUS U1 CaMOCTOSTENbHON pabOoThl, OCHAIIEHHBIE KOMITBIOTEPHONW TEXHUKOU C
BO3MOXKHOCTBIO TMOAKIIOYEHHEM K ceTh «MHTepHeT» M obecreueHueM J0CTyma K 3JIeKTPOHHON
nH(pOpMallMOHHO-00pa30BaTeIbHON cpeie.
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