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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMMa BHEypOUHOH JEATEIBHOCTH OPUEHTUPOBAHA HA PACCMOTPEHHE OTAEIbHBIX
BOIIPOCOB MaTEMaTHKH, KOTOPbIE BXOIAT B COJEP)KAHHUE IOCYJApCTBEHHON WTOTOBOM aTTECTAalMH
[I0 MaTeMaTUKe 3a KypCc OCHOBHOM IIKOJbI. [Iporpamma 0mosHsAET M pa3BUBaeT IIKOJIBHBIM Kypc
MaTeMaTHKH, a TaKKe SBISETCSd MHPOPMALMOHHOW MOIICPKKON JaidbHEUIIEro oOpa3oBaHUS B
CTaplled IIKOJE M OpPUEHTHUPOBaHA Ha YJOBJIETBOPEHHE O00pa3oBaTelIbHbIX MOTPEeOHOCTEH
MIKOJBHUKOB, MX AHAJUTUYECKHX M CHHTETUYECKHUX crocoOHOocTed. OCHOBHAS HJEsl MPOrPaMMbl
BHEYPOYHOH JEATENbHOCTH 3aKI0OueHa B PACHIMPEHUM W YIIyOJIEHUM 3HAHUM Yydalquxcs IO
HEKOTOPHIM pa3fesiaM MaTeMaTHKH, B OO0ECIEYeHWH MPOYHOTO U CO3HATEIBHOTO OBJIAJCHUS
y4all¥MUCS CUCTEMOW MaTeMaTHUYECKUX 3HAHUN U yMEHUH, HEOOXOIUMBIX IIPU Caye BBITYCKHOI'O
HK3aMEHa.

B mpouecce ocBoeHus conepkaHMs MIPOrpaMMbl YUEHUKH OBJIAJ€BAlOT HOBBIMU 3HAHUSIMH,
o0oramaroT cBOW >KM3HEHHBIN OIBIT, OJYYalOT BO3MOKHOCTh ITPAKTUYECKOIO0 IPUMEHEHUSI CBOMX
UHTEJUIEKTYaJbHbIX, OPraHU3aTOPCKUX CHOCOOHOCTEH, pa3BUBAOT CBOM KOMMYHUKATHUBHBIE
CIOCOOHOCTH, OBJAJEBAIOT 00ImEey4yeOHbIMU yMEHUsMH. OCBOCHHE MPEIMETHOTO COACPIKaHUS
OporpaMMbl M caM IIPOLECC H3YyYEHMsI €ro CTaHOBATCS CPEJICTBAMM, KOTOpbIE 00ECIeUHBaIOT
nepexo/i OT 00y4eHHUs yJaluxcs K UX caMoo0pa3oBaHUIo.

OcBoeHue nporpaMmsl IMpeanojaaracT ooecrnedeHue Moa0KUTEIbHONM MOTHBALIMN yJalluXcs
Ha T[IOBTOPEHUE paHee W3YYEHHOI'O0 MaTepuaia, BBbIJIEICHHE Y3JIOBBIX BOIPOCOB Kypca,
IpeJHA3HAYCHHBIX JUId IOBTOPEHHUS, HCIOJIb30BAaHUE CXEM, MOJEJEH, ONOPHBIX KOHCIEKTOB,
CIPABOYHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YMCJIE HMHTEPAKTUBHBIX), CAMOCTOATEIbHOE
cocTaBiieHHe (MOJEIMPOBAaHKUE) TECTOB aHAIOTMYHBIX 3afaHusaM OI'D.

MeTo10710rH4eCKOM OCHOBOM MpeIaracMor IpOorpaMMbl SIBJISIETCA AEATEIBHOCTHBIN MOIX0/
K 00ydeHHuIo MaTeMaTHke. JJaHHbIN noaxox npeanoiaraeT 00y4eHrue He TOIbKO FOTOBBIM 3HAHUSIM,
HO M JICATEIILHOCTH O NMPHOOPETEHUIO 3TUX 3HAHUH, COCOOOB PacCyXICHUH, JTOKa3aTeNbCTB. B
CBSI3U C 3TUM B IIpOLIECCE M3YUYEHMs Kypca ydallluMCsl IPeUIaratoTcs 3aJlaHusi, CTUMYIHPYIOLUe
CaMOCTOSITENIbHOE OTKPBITHE UMH MaTeMaTHUECKUX (PaKTOB, HOBBIX, paHEE HEU3BECTHBIX, IIPUEMOB
U CIIOCOOOB pelIeHus 3a1ay.

Lles» BHeypoO4HOIl JAeATEJBLHOCTH: O00ECIeUYeHNE HMHIAUBUAYAIBHOIO U CHUCTEMATHYECKOTO
COIIPOBOXKICHUS ydammxcsi 9-X KJ1accoB NMPH MOJATOTOBKE K TOCYAApCTBEHHOMY 0053aTelbHOMY
9K3aMEHY M0 MaTeMaTHKe.

3amaun:

1. Pacmmpenue u yriny0iaeHue MKOIbHOIO Kypca MaTeMaTHKU.

2. Axryanusanus, cucTeMaTH3anys 1 00001eHe 3HaHUH yJaIuxcst 10 MaTeMaTHKe.

3. @®opmupoBaHHE Yy Y4YallUXCS TIOHMMAaHUS POJM MATEeMAaTUYECKUX 3HAHUM Kak
MHCTPYMEHTA, TIO3BOJISIFOILIETO BHIOpATh JTYUIIUil BApHAHT ACUCTBUI U3 MHOTUX BO3MOKHBIX.

4. Pa3BuTHE HHTEpECA yYalIUXCs K U3YYEHHIO MATEMaTUKH.

5. Pacmmpenune HayqHOro Kpyro3opa y4amuxcsl.

6. OOyueHue ydaluxcsi PEIICHUI0 YYEOHBIX M >KU3HEHHBIX MpoOJeM, crmocobam aHaim3a
uH(pOpMalny, 0JlyyaeMOH B pa3HbIX (popmax.

7. @opmMupoBaHHWE TIOHATHS O MAaTEeMATUYECKUX METOAAX NpPHU PEHICHUH CIOXKHBIX
MaTeMaTHYECKUX 3ajiau.

8. O6yuenue 3anoaHenuro 6mankos OI'D.

9. Ilcuxonoruueckast noarotoska k OI'D.

Opranuzanus 3aHATHH BHEYPOUHOW NIEATETHHOCTH JOJKHA CYIIECTBEHHO OTIMYAThCS OT
YPOYHOM: ydamnieMmycsi HeoOX0JUMO JaBaTh JOCTATOYHOE BpeMs Ha Pa3MBINIJICHHE, IPUBETCTBOBATH
T00BIe TOMBITKH CAaMOCTOSITENBHBIX PACCYXICHUW, BBIIBIKCHUS TUIOTE3, CIIOCOOOB peIlIeHUs
3amad. B mporpamme 3amokeHa BO3MOXXHOCTh TU(DPEpeHITMPOBAHHOTO 00YIEHUSI.

[TpuMeHSFOTCS CIEeIyIOIINe BUIBL JICATEIHHOCTH Ha 3aHATHUSAX: OOCYXKICHHE, TECTUPOBAHUE,
KOHCTPYHPOBAHHE TECTOB, 3aJJaHUI, UCCIIEIOBATEIbCKAs IEATEILHOCTh, pad0Ta C TEKCTOM, JTHUCIIYT,
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0030pHBIE JIEKIIMH, MUHH-JICKIIIH, CEMHHAPHI M MPAKTUKYMBI 110 PELICHUIO 3371a4, TPeIyCMOTPEHBI
KOHCYJIbTAI[IH.

CylIecTBEHHBIM SIBIISICTCS.  OpraHu3alys paboThl MO OOYYEHHIO 3aloJHEHHS OJaHKOB
UTOTOBOM aTTecTaluu, 4ro, Oe3yclOBHO, OyAeT CIOCOOCTBOBATH CHATHUIO IICHXOJIOTHYECKOTO
HAINpPSDKEHUS yJaIuXcs Tepe]] PoLeypoi SK3aMeHa.

Metoasl u  Qopmbl  oOyueHus omnpeaensiorcs TpeboBanusimu  PI'OC, ¢ yderom
WHIMBHIyJIbHBIX W BO3PACTHBIX OCOOCHHOCTEH YYalMXCs, Pa3BUTH U CAMOPA3BUTHUS JIMYHOCTH.
B cBsi3u ¢ 3TUM onpezienieHbl OCHOBHBIE TPUOPUTETH METOUKN U3yUYSHHUS AJIEKTUBHOTO Kypca:

e  00y4eHue yepe3 ONbIT U COTPYAHUIECTBO;

e  HMHTEPAaKTUBHOCTH (paboTa B MaJIbIX TPYIIAaX, POJEBBIC MIPHI, TPEHUHTH, BHE 3aHATHU -
METO/] IIPOEKTOB);

e  JIMYHOCTHO-JCATEIBHOCTHBI M CYOBEKT—CYOBEKTUBHBIA MOaX0ja (Ooibliee BHUMaHUE K
JMYHOCTH YYaIlIerocs, a He LEeJsIM YUHTels, PABHOIIPAaBHOE UX B3aUMOJICHCTBUE).

DopMBI U METOABI KOHTPOJIA: TECTUPOBAHUE, CAMOIPOBEPKA, B3aMMOIIPOBEPKA y4aUIUMUCS
Jpyr apyra, codeceroBaHUe, MTUCHbMEHHBIA U YCTHBIH 3a4eT, MPOBEPOYHbIC MHUCbMEHHBIE PAOOTHI,
HaOmronenue. KonuuecTBO 3ajaHuil B TecTax IO KaXJOW TeMe HE OJMHAKOBO, OHU HOCAT
KOMIUIEKCHBI XapakTep, U OoJblllasg 4acTh MX IMpU3BaHAa BbISIBUTH YPOBEHb 3HAHUM M yMEHUI
TECTUPYEMOTO.

Opranu3zanys ¥ NpoBEACHUE aTTECTAMY YYallIUuXCs

IIpenycMOTpeHO IPOBENECHHUE IMPOMEKYTOUHBIX 3a4E€TOB IO OKOHYAHMIO Ka)J0ro0 MOy,
BBIMIOJTHEHHE TBOPUECKUX 3aJaHUI U UTOTOBOW 3a4ETHON PabOTHI.

[lpu mnpocnaymmBaHuu OJIOKOB JIEKIIMOHHOTO MaTepualla M TPOBEICHHS CEeMHHapa,
3aKPEIUISIIOUIEr0 3HAaHUSA y4yalluxcs, MpeAyCcMaTpUBAaeTCsl WHIMBUAYAJIbHOE WIH TPYNIIOBOE
JIOMAaIllHEEe  3a/laHue, CoJepXalllee DJIEMEHThl HCCIIEOBATEIbCKOM paboThl, 3agaud AJs
CaMOCTOSTENIbHOIO pEeLIeHUs. 3alluTa PELICHUd U pe3ybTaTOB HCCIEIOBAHMI IPOBOJUTCS Ha
BBIJIEJICHHOM JJIsl 3TOT'O 3aHATHUU M OLEHUBAETCS 10 MATHOAIBHOM CUCTEME UM CUCTEME «3aueT-
HE3a4eT», B 3aBUCUMOCTH OT YPOBHS ITOATOTOBICHHOCTH T'PYIIIIHI.

MeTtonuueckre peKOMEH 1AW 10 PeaTu3alliy TPOrpaMMBI

OCHOBHBIM JUIAKTUYECKHM CPEIICTBOM JUIsl IpEIIaraeMoil MpOTpaMMBbl SIBISIFOTCS TEKCTHI
paccMaTpUBaeMbIX THIIOB 3aJ]lady, KOTOPbIe MOTYT ObITh BBIOpaHBI M3 Pa3HOOOPa3HBIX COOPHHUKOB,
paznuuHbIX BapuaHToB [ A, oTkpbiTOoro 6anka 3aganuii OI'D uinm cocTaBieHbl yUUTEIEM.

Jns 6onee s>ddexTuBHOM pabOTHl yyaluxcs MeNecooOpa3HO B KayeCcTBE AUAAKTHUECKUX
CPEICTB HCIOJB30BATh MEAMAPECYPCHI, OPTaHU30BBIBATH CAMOCTOSTEIBHYIO PadOTy YYaIlIuXCs C
UCITOJIb30BAaHUEM JTUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJOTHM, B TOM YHCIE OCYIIECTBIATH
KOHCYJIbTAIIHOHHBIE TIPOLIEAYPHI uepe3 (HhopyM, JaT, SJIEKTPOHHYIO MOUTY.

BapuaHTbl KOHCTPYHPOBaHUS YYEOHOTO MJIaHa BHEYPOUHOU JACSATEIHbHOCTH

[Iporpamma moctpoeHa Mo MOAYJIbHOMY mpuHUHUIY. KoinuecTBo Monayneill mpeacTaBiIeHO
Ype3BbIYAITHO IIUPOKUM CIEKTpoM (8 Moaynel, kaxplii paspadoran Ha 11 yacoB u 16 yacoB) u
SBIISIETCS. M30BITOUYHBIM MO OTHOIICHUIO K KOJIMYECTBY YaCOB BHEYPOUHOU AesTeNnbHOCTH. Tak, /s
HAIOJHEHUS y4eOHOro MIaHa BHEYPOUHOU e TeIbHOCTH Ha 34 yaca HeoOX0IuMO BhIOpATh JH00bIE
Tpu MoAyis mo 11 dacoB mumoc uToroBoe 3aHsTHE | yac wiaM ABa MOoAyjds mo 16 yacoB Iuiroc
WUTOTOBOE 3aHATHE 2 Yaca; /I HAMOJHEHUS YYeOHOro TUIaHa BHEYPOYHOW AESITEIBHOCTH Ha 68
9acoB HEOOXOAMMO BBIOpATh MOOBIE MIECTh MOAYIeH 1o 11 4acoB u 2 yaca UTOrOBOE 3aHITHE WU
YeTbIpe MOJYJsA Mo 16 4acoB, B 3TOM Ciy4ae Ha UTOrOBOE 3aHITHE ocTaeTcs 4 Jaca Wi 000
JPYro KOMIUIEKT U3 MPEAJIOKEHHOTO EPEeUHs MOYJIEH.

TakuM oOpa3oM, YyUYUTENIO MPEAOCTaBISIETCS BO3MOXHOCTh ONPEACNATh COJep>KaHue
BHEYPOUHOH JEATENBHOCTH COTJIACHO OOpa30BaTeNbHBIM MOTPEOHOCTSM YYaIlIUXCS, YPOBHIO




OCBOCHHS IIKOJBHOTO Kypca MaTeMaTuKHu (0a30BbI, MoBbIICHHBI), YMK, mo xotopomy uaer
oOydeHne MaTeMaTHKe.

BapuanTtbl popMupoBaHusi yueOHOro mjiaHa

I1nan BHEYpOUHOH neaTesbHOCTH Ha 34 yaca

Ne m\it HaszBanue moaysns KonnuectBo yacoB
1 Mopynb Nel 11 16
2 Monyip Ne2 11 16

3 Moy Ne3 11 -

4 Hrorosoe 3ansarue 1 2
Hroro 34 34

[1nan BHEYpOYHOH AEITeNTbHOCTH HA 68 YacoB

Ne m\rt Ha3zBanue moayns KonmuectBo wacos
1 Mopynb Nel 11 16
2 Monyinp Ne2 11 16
3 Mopynb Ne3 11 16
4 Mopynb Ned 11 16

5 Mopynb Ne5 11 -

6 Mopynb Neb 11 -

7 Hrorosoe 3ausitue 2 4
Hroro 68 68

YYEBHO-TEMATHUYECKHWH IUIAH
BHEYPOYHOM 1eATEJILHOCTH
(Ha0Gop mony.Jieii 1J1s1 HANIOJIHEHUS] Y4eOHOT0 IJIAHA)

Ne | Conepxanune Kon-so | B ToM uncne ®opmsl 3aHATH | POpPMBIL

n/m | yueOHOTO YacoB | jekuuu | HpaKTHKyM KOHTPOJIS
MaTepuaia

1. | Moayab «Ymcaa. | 11/16 3/5 8/11
ToxnecrBeHHbIE
npeodpa3oBaHU»

1.1. | MHOXecTBO 4/6 1/2 3/4 MuHH-TIEKIHS, Hab6mroaenue,
JIeHCTBUTEIBHBIX MIPaKTUKYM, UTpa | CAMOCTOSITEN
qHCcel pHas paboTa

1.2. | IlpeoOpazoBanus 4/6 1/2 3/4 MuHU-TEKIHA, HaGmroneune,
HEeNbIX U JApoOHO- MPAKTUKYM, B3aUMOIIPOBE
parmoHaTBHBIX o0cyxaeHue pKa
BBIpKEHUI yUaluMHUCs

ApyT npyra

1.3. | [IpeobpazoBanus 3/4 1/1 2/3 [IpakTukym, Habmonenue,
BBIPAXKEHHI, KOHCYJIbTAIWS, TectupoBanu
coJieprKalIuX 3HaK pabota c e,

MOJTYJISL JTA omankamu [MTA CaMOIIPOBEPK




KBaJ[paTHbIC KOPHH a, 3a4eT

2. Moayab 11/16 4/5 7/11
«YpaBHeHUD»

2.1 | Jluneitnoe 213 1/1 1/2 MuHu-1€eKIus, Hab6nronenue,
YPaBHEHHUE H €TO NPaKTUKYM TECTUPOBAHU
KOpHHU e

2.2 | Ksagparnoe 4/5 1/2 3/3 MuHU-IEKLHA, Hab6ironenue,
YPaBHCHHUE U €TO MPaKTUKYM, B3aNMOIIPOBE
KOpHH o0CyKIeHHe pka

YUYaAIIAMUCS
JIPYT 1pyra

2.3 | dpobGHo- 2/4 1/1 1/3 [IpakTuKym Habmronenue,
panroHaTbHbIC HPOBEPOYHAs
YpaBHEHHUS pa6ota

2.4 | Cuctemsl ypaBHenuit | 3/4 1/1 2/3 3aHsTHe- HaGionenue,

oOcyxeHue, TectupoBanu
KOHCYJIbTAIIHS, e,
UCCIICIOBATEIbCK | CAMOIIPOBEPK
ast pabota, paboTta | a, 3a4er

¢ 6mankamu [T MA

3. | Moayanb 11/16 3/6 8/10
«HepaBencTBa»

3.1 | KBagparHbie 3/4 1/2 2/2 MuHu-1€eK1us, Hab6mronenue,
HEPaBEHCTBA U MX NPaKTUKYM B3aUMOIIPOBE
CHCTEMBI pka

3.2 | HepaBenctna ¢ 3/4 1/2 212 [TpakTukym, HaGrotenme,
JIBYMSI 3aHsATHE- CaMOIIPOBEPK
NEPEMEHHBIMU U oOcyxeHune a
UX CUCTEMBI

3.3 | Meron unTepBasioB | 5/8 1/2 4/6 O0630pHas HabGnronenue,

JCKITHSI, TectupoBanu
MPAKTHKYM, e,
KOHCYJIbTAIIHS, CaMOTIPOBEPK
pabora ¢ a, 3a4eT
onankamu [ TA

4. | MoayJsib 11/16 3/5 8/11
«DYHKUMH U UX
rpagpuxkm»

4.1 | JIuueiinas 3/4 1/1 2/3 MuHU-IEKIHA, HaGmroneune,

MPAKTUKYM POBEPOYHAs
ymxius paborta

4.2 | KBaapaTuuHas 4/6 1/2 3/4 [IpakTukym, Habmonenue,
byHKI 3aHATHE- I/IccneiIOBaTe

KOHCTPYHUPOBAHHE | JIbCKHIA
MPOEKT

4.3 | I'papuxu pynkumii | 4/6 1/2 3/4 3aunsiTHe- Habmonenue,

o0cyxIeHue, TectupoBanu




JIMaJIoT, UTPa, e,
KOHCYJIbTaITHs, CaMOTIPOBEPK
pabota ¢ a, 3a4eT
onankamu ['MA

5. | Moayasn 11/16 4/4 7/12 [Ipaktukym, urpa | HaGmonenwue,
«TekcToBbIE CaMOTIPOBEPK
3a1a9m» a

5.1 | 3amaum «Ha 2/3 1/1 1/2 [Ipaktukym, urpa | HaGmonenue,
JIBYOKCHUEY CaMOTIPOBEPK

a

5.2 | Bamaum «Ha 2/3 1/1 1/2 IIpaktukym, urpa | Habmoaenue,
COBMECTHYIO CaMOIPOBEPK
padboTy» a

5.3 | [IpoueHTHBIC 2/3 1/1 1/2 [TpakTukym, Habmonenue,
BBIYUCIICHUS B 3aHsATHE- CaMOTIPOBEPK
JKHU3HCHHBIX KOHCTPYUpPOBaAHHE | a
CUTYaIUsIX

5.4 | 3amaum Ha cMmecH, 2/3 1/1 1/2 [IpakTukym, Habmionenwue,
CILIaBBI, PACTBOPBI 3aHsATHE- B3aUMOIIPOBE

KOHCTPYHPOBAHHE | pKa

5.5 | IIpakTuko- 3/4 -/- 3/4 3ausTue- Hab6monenue,
OPUCHTHPOBAHHbBIE o0cyxeHue, TectupoBanu
3a7auu KOHCYJIbTAIIHS, e,

pabota c CaMOIIPOBEPK
6xankamu 'MA a, 3a4eT

6. | Moayan 11/16 4/5 7/11
«KomOunaTopuka
. Teopusn
BEPOSITHOCTE»

6.1 | CiyuaitHbie 4/6 1/2 3/4 3ausTue- Hab6monenue,
coOBITHS, oOcyxeHue, pe3yabTaThl
reoMeTpuyIecKas NPaKTUKYM, KOHCTPYUPOB
BEPOSITHOCTh MUHH-JICKIHS, aHMsI

urpa

6.2 | DiemeHTHI 5/6 212 3/4 3ausTHe- Ha0ironeunue,

KOMOWHATOPHKH o0cyxeHue, TectupoBanu
MUHH-JICKIHS, e, 3a4eT
urpa,

KOHCYJIbTaIHS,
pabora c
Omankamu ['MTA

6.3 | Ciyuaiinble 2/4 1/1 1/3 O630pHas Habmonenue,

BEJTMYHHBI JEKIHS, B3aHMOIIPOBE
MPAKTUKYM pKa

7. Monyab 11/16 4/5 7/11
«Ilnanumerpus.

MHOroyroJbHuKHU

»




7.1 | TpeyronbHuKu 4/5 2/2 2/3 O630pHas Habmionenue,
JIEKITHSL, B3aHMOIIPOBE
NPaKTHKYM pKa
7.2 | llogo6ue 3/5 1/2 2/3 [IpakTukym, Hab6nronenue,
3aHsITHE- TECTUPOBAHU
KOHCTPYHMPOBAHHE | €
7.3 | YerbipexyronbHuk | 2/3 1/1 1/2 [IpakTukym, Habmionenue,
u MHHH-IPOCKT 3aiura
IPOEKTa
7.4 | amaun 2/3 -/- 2/3 [IpakTukym, 3ayer,
HOBBIIICHHON KOHCYJIbTAIHS, B3aMMOIIPOBE
CIIOKHOCTHU pabora ¢ pka
onankamu [ A
8. | Moayan 11/16 3/3 8/13
«Ilmanumerpus.
Oxpy:KXHOCTH H
BEKTOPBI»
8.1 | OkpyKHOCTh 4/4 1/1 3/3 MuHU-TEKIHA, Hab6mroneunue,
3aHsTHE- TECTUPOBAHU
KOHCTPYHMPOBAHHE | €
8.2 | Brimcanusie u 4/4 1/1 33 [TpakTukym, HaGrotenmue,
OIMCAaHHBIC 3aHsTHE- 3amuTa
OKPYKHOCTH oOcyxeHue, IpOEeKTa
MHHHU-IPOCKT
8.3 | BexTopsl n 3/3 1/1 2/2 3ansiTue- 3aver,
KOOp/AMHATHI HA obcyxeHue, B3aMMOITPOBE
IUIOCKOCTH KOHCYJIbTaIIHS, pka
paborta c
omankamu ['MTA
8.4 | 3amaum -/5 -/- -/5
MOBBIIIEHHON
CIIOKHOCTH
HroroBoe 3ansiTHe ‘ 1/2 -/- ‘ 1/2 Kpyrasrii cTton HaGmonenune
COIEPKAHHUE
> Monyab «Yucaa. To:xkaecTBeHHbIe TPeoOpa3oBaHUN»

Koneunble n OeckoHeuHble aecATHUHBIe Jpobu IlpencraBieHue panMoOHAIBLHOIO YHUCIA
JEeCATHUYHOM 1po0ki0. CpaBHEHHE UPPALIMOHAIBHBIX YHCEI.

3aKoHBI apU(PMETHUECKUX JeHCTBUI.

PaznoxxeHne MHOroujeHa Ha MHOXHUTENU: TPYNNHUPOBKA, NpUMEHEHHE (opMyI
COKpAILLEHHOT0 yMHOXEHHS. KBagpaTHBI TpexuieH, pas3ioKeHHE KBaJpaTHOIO TpeXdjeHa Ha
MHOHUTEIH.

Anrebpanueckas poOb. JlomycTHUMblE 3HAYEHHMsS MEPEMEHHBIX B JPOOHO-pAllMOHAIBHBIX
BeIpakeHmsiX. Cokpamenue anredpamdeckux apoOei. [lpuBenenune anreOpandeckux apodeit k
oOmeMy 3HameHaremoo. JleHcTBus ¢ anredpanuecKuMH JpoOsSMHU: CJIOXKEHUE, BbIYUTAHUE,
YMHOKEHHE, IEJICHUE, BO3BEJICHNUE B CTEIICHbD.



[IpeobOpazoBanme BeIpaXKEHUM, COIEPKAIIMX 3HAK MOTYIIS.
[IpeoOpazoBaHue BeIpaKEHUH, COMIEPKAIINX KBAJAPATHBIC KOPHHU: BHECEHUE MHOKHUTEIS MO
3HaK KOpHSI.

> MoayJb «YpaBHeHUD)

[IpencraBienne 0 paBHOCUIBHOCTH YpPaBHEHHH W ypaBHEHHUSIX-clieAcTBUsAX. OOnacTh onpeaencHus
ypaBHEeHUs (007aCTh TOMYCTUMBIX 3HAUCHUH NEPEMEHHON ).

Metoapl pelieHus YpaBHEHHWH: METOIbl PABHOCHUIIBHBIX IpPeoOpa3oBaHHW, METOA 3aMEHBI
MepeMeHHoOMH, Tpadudecknil MeToA. Vcrons3oBaHwe CBOMCTB (DWYHKITHIT TP pEIIeHUN YPaBHEHUH.

JIuneiitHoe ypaBHeHue c mnapaMerpoM. KonndecTBo KOpHEW IMHEMHOTo ypaBHeHHs. PemieHue
JIMHEHHBIX YPaBHEHU C TapaMETPOM.

Teopema Bwmera. Teopema, oOpatHas Teopeme Bmera. Pemenwme KBajgpaTHBIX ypaBHEHHIl:
rpaduUecKuii MeTo pelICHUs, pa3iokeHHe Ha MHOXKUTENH, TOA00p KOPHEH C MCIOIB30BAHUEM TEOPEMBI
Buera. KonuuecTBo KOpHEH KBagpaTHOTO YpaBHEHHMS B 3aBHCHMOCTH OT €ro JUCKPHUMMHAHTA.
bukBanpaTHble ypaBHEHHs. Y paBHEHUs], CBOJUMBIC K JTMHEHHBIM U KBaApaTHBIM. KBagpaTHble ypaBHEHUS C
napaMeTpoM.

Pemenue aqpoOHO-paliMoHaIbHBIX YPAaBHEHHH.

[Ipsamas xak rpaduveckas HHTEpIpeTanys JIMHEHHOTO YPaBHEHHS C IByMs IEpEMEHHBIMHU.

MeTopl pelieHnsl CUCTEM JIMHEHHBIX ypaBHEHHH C JBYMS MEPEMEHHBIMH: TpaduuecKuii METO[,
METO/I CJIOKEHUSI.

CucTtemMbl TUHEWHBIX YPAaBHEHUH C MTapaMeTPOM.

> Monyab «<HepaBeHcTBa»

[IpeacraBinenne o paBHOCHWIBHOCTH HepaBeHCTB. OOJacTh OmMpeaesieHus HEPaBEHCTBA
(06y1acTh TOMYCTUMBIX 3HAYCHHUH TEPEMEHHON ).

KBanpatHoe HepaBeHCTBO H €ro peuieHus. PenieHne KBagpaTHBIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB U rpaduka KBaJApaTHUHON (PYHKIIMH, METOJl MHTEPBAJIOB. 3aIIUCh PELICHUS
KBaJpaTHOI'0 HEPABEHCTBA.

Pemenue nenbix 1 [poOHO-PalIMOHAIBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

Pemrenue cucreM HepaBEHCTB ¢ OHOM MEPEMEHHOM: KBAAPATHBIX, IPOOHO-PAIIMOHATIBHBIX.

HepasencrtBo ¢ nsyms nepemensbsimMu. [IpencraBinenne o pelieHun JMHERNHOTO HEPAaBEHCTBA
C IByMs TlepeMeHHbIMH. ['padudeckas MHTEpIpETAIs HEPABEHCTBA C JBYMsI IEPEMEHHBIMHU.
['padmyeckuit MeTO pelIeHNs CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

> Moayab «PyHKUIMH U UX TPAPUKID)

Haxoxnaenne k03pPUureHToB TUHEHHON (PYHKINHU 110 3a/JaHHBIM YCIOBUSIM: IIPOXOXKICHNE
IpsIMOM 4Yepe3 JIB€ TOUKU C 3aJaHHBIMM KOOpDAMHATAMH, NPOXOKIEHHUE IMPSIMOW 4Yepe3 JaHHYIO
TOYKY M MMApaUIEIbHON JAaHHOW MPSMOM.

[Toctpoenue rpaduka KBagpaTHUHOM (GYHKIMM MO ToukaM. HaxokJaeHue MHOXecTBa
3HauEHUH, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

IIpencraBnenne o6 acumnrorax. HempepbhlBHOCTh (PYHKIIMM M TOYKH pas3pbiBa (PYHKLHUH.
Kycouno-3anannpie ¢ynkuuu. IIpeoOpazoBanue rpaduka (QyHKIUU: TapajIebHBIA TEPEHOC,
CUMMETpUS, pacTsDKeHUe/cokaTre, oTpaxkeHre. CBoicTBa GyHKINN: YeTHOCTH/HEUETHOCTb.

> Moayas «TekcToBbie 3a1aun»

Tuner 3agad. Metonpl U cnocoObl pemieHus 3agad. OCHOBHBIE CMOCOOBI MOCIMPOBAHUS
3ajau. CocraBiieHUs IJIaHA penieHust 3a1ad. PaBHOMepHOe ABM)KEHHE. 3aJadd Ha ABUKEHUE IO
peKe, cyme, BO3IYyXYy. 3aJayd Ha OIPEIEICHHE CPEIHEW CKOPOCTH [BWKEHHUS. 3aJadd «Ha
COBMeECTHYIO paboTy». OcHoBHast popmyna mporieHToB. [IpocThie U cinoxHbIe poneHThl. CpenHuit
MPOIEHT W3MEHEHHMsI BeaW4uHBL. OONUMH TPOLIEHT W3MEHEHHs] BeIMYMHBL [IporeHTHbIe
BBIYMCIIEHUS] B KU3HEHHbIX cuTyanusax. Konuentpauust BemiectBa. lIpoueHTHOE coaepkaHue
BemectBa. KommyecTtBo BemiecTBa. Pa3HOypOBHEBBIE 3a/laud Ha CMECH, CIUIABBI, PacTBOPBI.
IIpakTUKO-OPUEHTUPOBAHHBIE 33/1aUH.

> Mopnyas «KomOunnaropuka. Teopusi BeposiTHOCTEi»
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[IpencraBnenue coOBITHH C TMOMOIIBIO auarpamMm Oiiepa. [IpoTHBOMOIOXKHBIE COOBITHS,
o0beMHEHNE U TiepecedeHne coObiTuid. [lpaBuio cioxxeHus BepositHocTed. CiydaifHbIN BBIOOP.
[IpencraBienue sKcriepuMeHTa B Buie AepeBa. HezaBucrumbie cOObITUS. Y MHOXKEHHE BEPOSITHOCTEN
He3aBUCUMBIX coObITHIA. [TocnenoBaTenbHbIe HE3aBUCUMBIC UCIIBITAHHUS.

CnyyaiiHplii BBHIOOpP TOYKM U3 (QUIYyphl Ha IUIOCKOCTH, OTpe3Ka M JYyTU OKPYXKHOCTH.
Crnyvaiinelii BBIOOp YMCIIa U3 YUCIOBOTO OTPE3Ka.

[IpaBmiio ymMHOXEHUS, IepecTaHOBKH, (hakTopuan yucia. CoyeTaHuss U YUCIO COYCTAHMM.
®opmyna umcna coueranuil. TpeyrombHuk Ilackans m OmHOM HproToHa. OmBITEI ¢ OONBIIUM
YHCIIOM PaBHOBO3MOJKHBIX 3JIEMEHTApHBIX COOBITUN. BblunciieHHe BeposSTHOCTEH B OMNBITaX C
nprMeHeHHeM KOMOMHATOpHBIX (opmyn. Ucnwitanus bepuymmu. Yenex u Heynaya. BepositHocTH
COOBITUH B CEpUU UCIIBITAaHUK bepHysum.

3HAKOMCTBO CO CiIy4YalHBIMH BEJIMYMHAMHM Ha [pUMEpax KOHEYHBIX JUCKPETHBIX
ciay4yalHbIX BenuuuH. Pacnpenenenune BeposiTHOCTel. Maremarnueckoe oxkuaaHue. CBoMCTBa
MaTE€MaTUYECKOr0 OXKHUIAHUSI.

> Monyab «Ilinanumerpusi. MHOIoyroJbHUKH»

Tpeyronbauku. Paziauunbie crmocoObl HAXOXKIEHUsS IUIOL[aAu TpeyrojbHuka. CBolicTBa
wioniaieid. OCHOBHBIE COOTHOUIEHMSI B MPSIMOYTOJILHOM TPEYroJIbHUKE. PenieHue npsiMoyroyibHbIX
TPEYroJAbHUKOB. Tpuronomerpuueckue GyHKIUM Tymoro yria. Teopema cuHycoB. Teopema KOCHHYCOB.
Pelenue TpeyroiabHUKOB.

[Tomobue. Teopema @aneca. I[IpomopuuoHabHbIE OTpe3KH, nox00Me uryp. IlogoOHbBIE
TpeyronbHuUKH. [Ipu3naku mogo6us. CBOMCTBA TUIONIA 1N OJOOHBIX TPEYTrOJIbHUKOB.

UYerbipexyroapHuku. CBsi3b KBaJpaTOB JUaroHajell mnapajuieJorpaMMa M KBaJpaToB €ro
cTtopoH. Paznuunble GopMynbl ISl HaXOXKIEHUS IUIOIMIAJEH 4YeThIpeXyrojibHUKOB. [IpaBuiibHbIE
MHOT'OYT'OJIbHUKH.

> Monyasb «Ilnanumerpusi. OKpy>KHOCTH U BEKTOPbD»

OkpykHOCTb. YTIIbI B OKpPY)KHOCTH. Teopema 00 OTpe3kax IepeceKaromuxcs XOp/.
KacarenpHast m cexymas K OKpPYKHOCTH, UX CBoWcTBa. JlinHa okpyxHOCTM M ayru. [liomans
KpyTa, CerMeHTa U ceKkTopa. B3aumMHoe pacnoioxkeHue AByX OKPYKHOCTEH.

BnucanHas u onMcaHHas OKPYXXHOCTH. 3aMeyaTellbHble TOYKH B  TPEYroJIbHUKE.
BHeBnMcaHHbBIE OKPYKHOCTH.

Bekropsl m Merox KoopAauHaT. PasnmokeHMe BEKTOpa Ha COCTAaBISAIOIIME, CKaJSIPHOE
npousBeneHue. KoopauHaTtel BEKTOpa, pPacCTOSHHME MEXKAYy Toukamu. KoopaMHATBI cepeluHBI
oTpe3ka. YpaBHeHus guryp. CBoiicTBa U NMpU3HAKU NepHEeHANKYIIpHOCTH. [IpuMeHeHne BeKTOpoB
Y KOOPJMHAT JUIsl PELIEHUS IPOCTEUIINX T€OMETPUYECKUX 3a1ay.

MarepuaabHO-TeXHHYECKOE OCHAIIIEHHE MPOrPaMMBbI
APM yuurens ¢ Web-kamepoit, MukpooHoM, npeaycranoBieHHo [10
NurepaktuBnas nanens EDFLAT EDF-75CTM3 ¢ BeruncnutenbHbiM O50koM OPS miis
TaHesen
Hoyt6yk Acer 15.6" Intel N100 0,8TTTI (3,4 Ty Turbo) O3V 8192M6
Be6-kamepa Logitech HD Webcam C310 960-00 1065 HD Pro USB 2,0 1280x720
becnipoBogHOM MapIpyTHU3aTOP
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UHTEPHET-UCTOYHHUKH

e BeposTHocTs B mikosie. Metoandeckas koncynbranus — http://ptlab.mccme.ru/
o OenepasibHBIN LIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHbIX pecypcoB — http://fcior.edu.ru

e depepaibHBIA HHCTUTYT MEIAroOrHYecKux u3mMepenuii — hitp://www.fipi.ru/

e Cankr-IlerepOyprekas akagaeMus IMOCTAUIUIOMHOTO IEIarOrHYecKoro 00pa3oBaHus —
http://spbappo.com/

e MOCKOBCKHI LICHTP HEMPEPHIBHOIO MaTEMaTHYECKOrO 00pa30BaHMs —
http://www.mccme.ru/

e Caiit mzparensctBa «MHTemnekT-LleHTp», ToEe MOXHO HallTH y4eOHO-TPEHUPOBOYHBIC
MaTepualibl, JEMOHCTPALlMOHHBIE BEPCHUHM, OaHK TPEHWPOBOYHBIX 3aJaHUW C OTBETaMH,
METOIMYECKHE PEKOMEHIallK 1 00pa3ibl penrenuii — http://www.intellectcentre.ru

e Caiit yuurens maremaruku [lleBkuna Asnekcanapa — http://www.shevkin.ru/

e COOpHHK HOPMATHBHBIX JOKYMEHTOB — WWW.ege.edu.ru

e On-line tectsr — Www.uztest.ru

e (CaiiT A5 MIKOJIBHUKOB, CTYACHTOB, YUUTEJICH U ISl BCEX, KTO HHTEPECyeTCs MaTeMaTUKON —
https://math.ru/
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