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ITporokost Ne3 o Sty M.B. Ca3zoHoBa
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IIporpamma pacCMOTpeHa Ha [Iporpamma pazpaborana:

I'yneHoBOM Mpunoii FOpreBHOM,

[earor A0MOJHUTEIBHOTO 00pa30BaHUs

[Iporokon Ne 1 ot 10 centa0pst 2020 r.  BbIcIIasi KBadU(pUKALIMOHHASI KATETOPUS
Ky3soBarkunoit Mueccoi IOpreBHON,
nearoroM JOMOJHUTENBHOTO 00pa3oBaHuUs
BbICIIAs KBaJU(UKAIMOHHAS KaTEeropus
Canomanunoit Amnoit FKOpbeBHOM,
nearoroM JOMOJHUTENIBHOTO 00pa30oBaHUs
Bricmias kBaiuKkalroHHas KaTeropusi

METOANYCCKOM COBECTEC

r. YiIbsIHOBCK, 2020
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1. Kommiekc 0CHOBHBIX XapaKTepHCTHK I0NOJHUTEIbHOI 001epa3BUBaIOLIei
NPOrpaMmblI

1.1 IosicHUTEIBLHASA 3aNIMCKA

JononuurensHas oOmiepa3BuBatomas nporpaMMa  «PeajibHasi MaTeMaTHKa»  COUMAJIBLHO-
rYMaHUTAPHOI HaNpPaBJEHHOCTH pa3padoTaHa U IMPEIOCTaBICHUS OO0pPa30BaTENbHBIX YCIYT
00ydJaronumMces CTapiiero mkojasHoro Bozpacta (15 - 17 ner) B ycnoBusax MBY JIO r.VipsHOBCKa
«IJT Ne2y.
YpoBeHb mporpammbl 0a30Bblil. PaccunTana Ha oOydaromuxcsi, UMEIOIIUX 0a30BbIC 3HAHHS TIO
MIKOJBHOM mporpamme. [Ipenmonaraer MCIoONb30BaHUE M PEaTH3alMI0 TaKuX (OopM OpraHU3anuu
MaTepuaia, KOTOpble JOIYCKal0T OCBOCHHE CIEUAIN3UPOBAHHBIX 3HAHUH U A3bIKA [10 MATEMAaTHUKE,
rapaHTHUPOBAaHHO O0ECHEUMBAIOT TPAHCIALMIO OOmEeH M LEeNOCTHOM KapTUHBI B paMKax
COJIEpKaTeIbHO-TEMATUYECKOT 0 HAIIPABJIEHUSI IPOTPAMMBI.

IIporpamma pa3paGoraHa B COOTBETCTBHH CO CJIEAYHIIUMH HOPMATHBHBIMU
JOKYMEHTaMHu:
1. ®enepanbubiii 3akoH oT 29 nekabps 2012 r. No 273-®3 «OO6 obpazoBanuu B Poccuiickoit
denepauuny;
2. llpoext Konneniuu pa3BuTHs AOMOJIHUTEILHOTO oOpa3zoBanus nere 10 2030 rona;
3. Ilpukaz MunucrepcTBa npocsemienust Poccuiickoit @enepanun ot 9 Hos6ps 2018 nNel96 «O6
yrBepkaeHuH [lopska oOpraHu3alul U OCYIIECTBIEHUS 00pa3oBaTeIbHON MESATEIBHOCTH IO
JIOTIOJTHUTEIBHBIM 00111€00pa30BaTebHBIM IIPOTPaMMaM)»;
4. Ilpuka3z ot 30 centsa6pst 2020 r.Ne533 «O BHeceHMM M3MEHEHMH B MOPSAIOK OpraHM3aluu U
OCYILECTBIEHUST 00pa30BaTeIbHON JESITEIbHOCTH IO JOMOJHUTEIBHBIM 0011e00pa30BaTeIbHbIM
Iporpammam, yTBEp KICHHBIN IpHUKa3oM MuHucrepcTBa npocseuenus Poccuiickoit @enepanuu ot
9 Hos16pst 2018 T.Ne196;
5. Tlucemo MuHucrepctBa obOpazoBanuss u Hayku Poccum ot 18.11.2015 Ne(09-3242 "O
HarnpasieHun uHpopmanuu" (BMecte ¢ "MeTOIMYeCKUMH PEKOMEHJAUSIMU MO MPOESKTHPOBAHHIO
JIOTIOJTHUTEJBHBIX O0IIEepa3BUBAIOIIUX MTPOrpamMM (BKJIHOUasi pa3HOYpPOBHEBbIE TPOrpamMmbl)")
6. CII 2.4.3648-20 "CaHuTapHO-3HAEMUOJIOTHYECKHE TPEOOBaHHUS K OpraHU3alusIM BOCIIUTAHUS U
00ydeHHUsI, OTABIXA M O3/IOPOBJIICHUS JETEH U MOJIOIEKH"
7. llpukaz MuHHCTepCcTBa HayKd U BbIciiero oOpasoBaHusi Poccuiickoii ®epepauuu u
MunucrepcrBa mnpocsenienuss Poccuiickoit ®@eneparmu ot 05.08.2020 . N 882/391 "O6
OpraHM3ali U OCYIIECTBICHUN 00pa30BaTebHON AESITETbHOCTH MPU CETEBOM (hopMe peanu3anuu

00pa3zoBaTeIbHBIX IPOTPAMM;



8. Ilpukaz MunucrepcrBa oOpaszoBanus u Hayku P®D ot 23.08.2017 roma Ne816 «Ilopsmox
NPUMEHEHHS OpraHU3alMsIMHU, OCYIIECTBISIOMNX 00pa30BaTeIbHYIO JIEATEIBHOCTD 3JIEKTPOHHOTO
o0y4eHus, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH NpPU peamu3alii 00pa30BaTEbHBIX
porpamMmm»

9. Metoguueckumu pekoMeHaanusiMu MunnpocsemeHuss Poccuu ot 20.03.2020 no peanuzauuu
00pa3oBaTeNbHBIX IMPOrPaMM HAYaJILHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero ooOuiero
o0Opa3oBaHMsl, OOpPa30BATENBHBIX MPOrPAaMM CpPEIHEro MNpodecCHoHaIbHOro 00pa3oBaHUs U
JIOTIOJTHUTENBHBIX 00111e00pa30BaTeIbHBIX MPOTPAMM C MPUMEHEHUEM SJIEKTPOHHOIO OOY4YEeHHs U
JUCTAHIIMOHHBIX 00Pa30BaTeNIbHBIX TEXHOJIOTUH;

10. Ycras MBY 1O r. VYnbsHoBcka «LIJIT Ne 2;

11. JlokanbHbIE HOPMATHUBHBIE AKTHI Y UPEKICHUS.

AKTYaJIbHOCTb JaHHOM MPOrpaMMbl BO3PACTAET B YCIOBHSIX MPOBEAEHUS FOCYAAPCTBEHHOM
utoroBoii arrectauuu (I'1A) BBITYCKHUKOB CpelHEN HIKOJIBI 0 MateMaTuke B ¢opmate EI'D Ha
JBYX YpOBHAX (0a3oBoM M HpoUIBHOM — TIO BBIOOPY BBIIYCKHUKOB), B KOHTPOJIbHO-
u3MeputenbHbix MaTtepuanax (KMM) koToporo MHOro OpUIMHAJIBHBIX 33JaHUNA IPAKTHUYECKOIO
Xapakxrepa.

Ha BcrynurensHbIX 2k3aMeHax mo matematuke B CY3bl u BY3bl, ocobeHHO Tam, rae
MaTeMaTHKa SBISETCS MPOQUIMPYIOIUM IPEIMETOM, B MOCIIEIHEE BPeMsI TIPEAJIaraloTCs 3a1aHus,
TpeOyrolye yMeHHUs] IPUMEHSATh MOJyYeHHbIE 3HAHUS MPH PEIIeHUH HECTaHAApTHBIX 3a/Jay WIN
3a/laHusl, KOTOpPBbIE HE PACCMATPUBAIOTCS IIKOJIBHOM MPOrpaMMOM IO MAaTEMAaTHKE B JIOCTATOYHOM
o0BEMe.

[IpennaraeMplii MaTepuan OCBELIAET HAMEUYEHHBbIE, HO COBEPIIEHHO HE MPOpaOOTaHHBIE B
o01iemM Kypce HIKOJIbHOM MaTeMaTWKH BOMpochbl. CTOUT OTMETHTh, YTO HAaBBIKU PEIICHUs 33/1ad C
napamMeTpamMM HEOOXOAMMBI KaXJIOMY OO0YyYaroleMycs, JKEJAIOLIEMy XOpOLIO MOJATOTOBUTHCS MU
YCIIEIIHO BBICTYNUTh HAa MATEMaTHYECKUX KOHKYpCax M OJMMIIMAJaX CaMOro BBICOKOTO YPOBHS.
DT 3aa4M SIBISIOTCS HauboJiee TPYAHBIMU U3 IpejaraéMblX Ha HK3aMEHax, U UMEHHO MOTOMY,
YTO OHU TPEOYIOT JOIMYECKOM KYJIbTYpPhl — TO, YETO HE XBaTaeT OOJIBIIMHCTBY aOUTYypHUEHTOB.
[Toce n3ydeHus: Kax01 TEMbI Kypca IpelyCMOTPEHbI Yachl Ha MPOpadOTKY 3TUX 3HAaHUM, pazoopy
BapuanToB I'MA, 0TpaboTKy TUNHWYHBIX OOpa3LOB pElICHHs 33aJaud M HCIIOJIb30BaHUM Haubolee
ynoTpeOIsieMbIX 3BPUCTUYECKIX TPUEMOB.

N HHOBALMOHHOCTH NMPOrpaMMbl COCTOUT B TOM, YTO B JEHCTBYIOIIMX MporpaMmax IO
MaTeMaTUKE OTCYTCTBYIOT pas3zeibl «3ajauyd ¢ I[apaMeTpaMu», a JpYr'Me€ TEMbl COJAEpKat
HEI0OCTaTOYHOE KOJMYECTBO YacoB Ha (POPMHUPOBAHUE MPOYHBIX HABBIKOB OOYyYarOIUXCA MpHU
pelIeHnr JaHHBIX 3aJa4. DTO NMPUBOAUT K TOMY, YTO 3a/la4ll TaKOTO THUIA BBI3BIBAIOT CEPbE3IHBIE

3aTpyJHEHHs Yy 00y4aromuXcsl TPEThEeH CTYNeHN U y aOUTYpUEHTOB Ha BCTYIUTENbHBIX dK3aMeHaX
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B CY3e u BY3m. KpoMe Toro 3amaum ¢ mapamerpamMu CHOCOOCTBYIOT HHTEIIEKTYAITbHOMY
Pa3BUTHIO OOYYAIOLIUXCS, CIY)KAaT XOPOIIUM MaTepHalioM Ui OTPaOOTKM HABBIKOB MO MHOTUM
paszenaM LIKOJIBHOTO Kypca MaTeMaTuku. JlaHHas mporpamma npedycmampueaem nodmantoe
Gopmuposanue u ompadomKy HABLIKOE peueHls 3a0ay ¢ Napamempamu, Ha4uHas ¢ RPOCMeUULUXx.

[Iporpamma sBisieTCSI  JAONOJHEHMEM K YPOUYHOM JEsITEeIbHOCTH, Ia€T BO3MOXKHOCTb
KaXJIOMY Y4YalleMycsli BBIIBUTH M pPEAIM30BaTh CBOM CIOCOOHOCTH; YIIyOUTh 3HAHUS TI0
OTJCNBHBIM TEMaM, NPUOOPECTH HABBIKM HCCIEI0BATENbCKON JesTeabHocTH. OOecrneynBaer
o0yyaroIuxcsi CHUCTEMOM MaTeMaTHYeCKUX 3HAaHMW W yMEHUH, HEeoOXoIuMbIX Uil Ooiee
Ka4yeCTBEHHOM moAroToBKH ux Kk OI'D .

W3 BbllEe MEPEUNCICHHOIO MOXKHO C/I€JaTh BBIBOJ O HEOOXOJAMMOCTH JONMOJHHUTEJBHOIO,
JIETAJIbHOTO M3YYEHHUS TeMbI «3aauu ¢ apaMeTpaMu» B CBSA3H C aKTyaJIbHOCTHIO JAHHOI'O pa3jelia
MaTeMaTHKH JUIs:

1. ycmemHoOro oBIageHHs HaBbIKAMU pEIIEHUS pPA3JIMYHbIX (anreOpauyeckux MU
TPUTOHOMETPUUECKUX YpAaBHEHUN W HEPABEHCTB M UX CHCTEM, TEKCTOBBIX 3a/a4 Ha JBUXKECHHUE,
paboTy, craBbl U1 CMECH, UCCIIEA0OBAHNUE U MIOCTPOEHUE TpaUKOB (PYHKIMM, IJITAHUMETPUUECKUX U
CTEpEOMETPUYECKUX 3aJay U Jp.) 3a7ad KypcoB «AnreOpbl W Havajga aHaiausza», «l'eomerpumy,
«DPu3ukny, «Xumuny, «MHbpopMaTUKN» Ha TPETheH CTYNEHH 00yUeHUs;

2. KaueCTBEHHOM MOArOTOBKHM K noctyrieHuto B CY3sl u BY3b1;

3. npopomkenus odpasoanust B CY3ax u BY3ax (TexHHUYECKOM WM KaKOM-TMOO ApYyrom,
naro1eM npodeccuto, TpeOyoLyo 3HaHUsI MaTEMaTHKH).

AZpecaT NporpamMmsl.

[IporpamMma npenHa3HaueHa /s IpOBEACHMS 3aHATHI ¢ oOydaromumucs 9-11 kmaccos (15-
17 net), KOTOpHIM TPEACTOMT clada dK3aMeHa [0 MareMaTtuke. B jemoBepcun pabOTHI 1O
maremaTnke [MIA cozepxarcs 3ajadd 1O TEOMETpPHUHM, ainredpe M MaTeMaTHUeCKOro aHajiu3a
00513aTeIbHOTO M TOBBIIIEHHOTO YPOBHS CIOXHOCTU. OHM TpeOyloT OT 00yd4aromerocst yMeHUus
AQHAIN3UPOBATh CHUTYallMI0, YBUJETh 3HAKOMBIE CBOMCTBA MaTeMaTUYECKUX Mojienen B
HENPUBBIYHOM UX PACIOJI0XKEHUH, COCTABUTD IJIaH PEIICHHUS.

O0Bem nporpammsl. JlanHas nporpamma oOyueHus paccuuTana Ha 144 yaca B rog — 1 rof
00y4YeHHsI, HEOOXOIUMBIX JUIsI OCBOEHHSI TPOrPaMMBI.

®opmbl 00y4YEeHUS M BUAbI 3aHATHHI

[IporpamMma paccunTana Ha OUHYIO GOpMY 00yUEHHS

OcHoBHbBIC BUBI 3aHATHI

> y4eOHBbIe,

» TpaKTHYECKHE,

» KOMOWHUpPOBAHHEIE,



> IUarHOCTHYECKHE.
B padote no coaep:xaHuI0 BO3MOKHBI CJIeYI0IHe BHAbI 1eSITeJIbHOCTH:

- BBIIIOJTHEHHUE MTPAKTHYECKHUX padoT

- COCTaBJICHHE TaOJIHUIL

- YCTHBIE COO0IIEHUs 00YYaIOIINXCs C MOCIEAYIONEeN AUCKyCcCuei

- paboTa B rpymmax

- paboTa co CIIpaBOYHOM JTUTEPATYPO, SHITUKIONEANSIME, pecypcamu Internet

Cpok peanu3anuu nporpamMmmsbl: 1 rog oOydeHwus.

Pexxum 3aHsATHIl. 3aHATHS TPOBOAATCA 2 pa3a B HEACHIIO, NPOJOTKUTEIBHOCTHIO 2
ACTPOHOMMYECKHUX yaca (45 MUHYT 3aHsTHE, |5 MUH - IepephIB).

KonuuecTBo oOyuarommuxcs B rpyrire coctasisieT 15 yenosek. Canllun 2.4.3172-14.

IIporpamma MoxkeT peaiu30BbIBATHCS ¢ MIPUMeHEHHeM JUCTAHIUOHHBIX TEXHOJIOT Ui,

JIMCTAaHIIHOHHOE 00VIEeHHe.

JlucTaHIIMOHHBIE  00pa3oBaTeIbHBIE TEXHOJOTHH 00ecreynBaTCs  MPUMEHECHHEM
COBOKYITHOCTH 0OpPa30BaTENbHBIX TEXHOJIOTUH, MPH KOTOPBIX YAaCTHYHO OIOCPEIOBAHHOE WIIU
HOJHOCTBIO ONOCPEOBAaHHOE B3aMMOJAEHCTBUE OOYyYarollerocss W Iejarora OCYIIECTBIISETCS
HE3aBUCHMO OT MECTa MX HaXOXJEHHUsS M PacHpelesieHHs] BO BPEMEHHM Ha OCHOBE IeJarorudyecku
OpPraHNU30BaHHBIX TEXHOJIOTHN O0yUICHHUSI.

DnekTpoHHOE O0yUYeHHE W AMCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTUH PEATU3YIOTCS B
nporpaMMa 4epe3 oHJaiH-11aTopMbl; U(POBbIE 00pa3oBaTelbHbIE PECYPChl, pa3MelleHHbIE Ha
o0pa3oBaTeNbHBIX caiiTax; BuAeoKoH(pepeHnn; BeOHHaphl; skype — oOmieHue; e-mail; obmauHble
CEPBUCHI; AIEKTPOHHBIE MTOCOOUS, pa3paboTaHHbIE ¢ y4eTOM TpeOoBaHMi 3aKkoHOaTENhCTBA PD 00
00pa3zoBaTenbHON JAESTEIHbHOCTH.

IIpu peanuzanMu HporpaMMbl uepe3 JJIEKTPOHHOE OOydeHHe U JUCTAHIMOHHbIE
oOpa3oBaTeNbHbIE  TEXHOJIOTMH  HCIOJIB3YIOTCS  CIEIYIOLIHMe  OpraHu3allMOHHBIE  (OPMBI
00pa3oBaTeNbHOTO Mpoliecca:

e Koncynbranus;

e Macrep-knacc;

e [IpakTHueckoe 3aHATHE;
e KoHkypchl;

e BricTtaBkuy;

o (dDecTuBaib;

e BupryanbHble 3KCKYPCHUH;

L4 TCCTHpOBaHI/IC;



e (CamocTosTenpHas BHEayAUTOpHas paboTa;
e IIpoekTHO-KCCIIENOBATENbCKAs PAOOTa;

e Tekymuil KOHTPOJIb;

e [IpomexyrouHas aTTecTanys;

e Hrorosas arrecrangusi.

3auncneHne B OOBEIUHEHHE OCYIIECTBIIIETCS HAa OCHOBAHWHU 3asBICHUS OT pPOAUTENICH
(3aKOHHBIX IMPEACTABUTENECH) U 3aKIIIOUEHHUs J0roBopa 0e3 MpeabsaBieHUsl TpeOOBaHUN K 3HAHUSM,
yMmeHnusamM, HaBbiKam. (Ilpuxaz Ne 1008, n.7).
1.2 Heap u 3a1a4M NpOrpaMmsl
ILlenv npozpammpl: TOBBIIIEHUE KAYeCTBA MaTEMaTHYECKOW MOATOTOBKH oOy4aromuxcs kK A Ha
OCHOBE HCIMOJIb30BaHUS PA3TUYHBIX (JOPM U TEXHOJOTHH, CO3/IaHUE YCIOBUU I MPOSBICHUS U
pPa3BUTHS CBOWCTB JTUYHOCTH KaXKIOT0 00YYarOIIEerocs, a Takke HanboJiee MOJHOTO PAaCKPBITUS €ro
TBOPYECKOTO MOTEHIMAIA.
3aoauu npozpammur:
Oo0pa3oBartesbHble:
e JlaTh OCHOBBI TEOPETUYECKHX 3HAHWU B CBEPHYTOM CTPYKTYPHUPOBAHHOM BHUJIE U CHOCOOBI
UX paIMOHATBHOTO 3alIOMUHAHHSL.
e DddextuBHas nmoaroroska k [ MA
PasBuBarompue.
e Pa3BuBaThb MNOTEHIHMAJIbHBIE TBOPYECKHE CIOCOOHOCTH KaXKJI0TO OO0ydYaromerocs, He
OTpaHMYMBas 3apAHEE CBEPXY YPOBEHB CIOXKHOCTH MCIOJIb3yEMOI0 33/Ia4HOr0 MaTepHuania.
e PasBuTHe NamsTH, MBIIICHUS, BHUMAHHUSI, IPOCTPAHCTBEHHOTO BOOOPaKEHHUSI.
e Pa3BuTHE HCCIIEN0BATENBCKUX U TBOPUYECKUX CIIOCOOHOCTEHN 00ydaromuxcsl.
BocnurareabHblie:
e Bocnuranne opraHM3oBaHHOCTH, JAUCIHUIUIMHUPOBAHHOCTH, KOJUIEKTHBU3MA, YBXKEHUS K
JPYTUM U UX TPYNly, B3AUMOIIOMOIIN U COYYBCTBHUSI.
e Bocnuranue caMOCTOATENIBHOCTH U JIMYHOM OTBETCTBEHHOCTH 33 CBOM IMOCTYIKU Ha OCHOBE
MPEJICTaBICHUI O HPAaBCTBEHHBIX (hOpMax OOIICHUS;
e Bocnurtanue W pa3BUTHE Yy OOYYAIOMUXCS JUYHOCTHBIX KAueCTB, HEOOXOAMMBIX Jis

JOCTHKEHHS IIOCTaBICHHOM LICIH.



n/n
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1.3 Conep:xkanue nmporpaMmbl
YyeOHblii nJ1aH

MOAYJIb 1 - 64 yaca, MOAYJIb 2 — 80 uyacos.

Ha3Banue pasneJia, KosmnuecTBo yacos DopMbI Dopmbl
TeMbI OpraHmM3al arrecTaluu
Bcero | Teopusi | IIpakTuka
1107011 (KOHTpOJIST)
3aHATHH

Pa3zoen 1. Pewienue mexcmoegnix 3aoau. 22 uaca

Pewmienue 3amay Ha nBuxenue |6 2 4 BHEITHUHI
Pemenue 3aay Ha IPOLICHTHI, |6 2 4
KOHTPOJIb,

KOHIICHTPAIIMIO CIJIABOB U

CaMOKOHTPOIIb,
Pemenue 3aau Ha paboTy 4 2 2 samanrus TUA
duHaHcoBas MaTeMaTHKa 6 1 5

Pazoen 2. Pewuenue naanumempuueckux 3zaoau. 16 vacoes
Pemenne 3amad mo Teme 2 2 BHEIITHUHI
2 Taan ~
*rmomee wxenmeras KOHTPOJIb

Pemrenue 3amad 1o teme 2 2 POJIE,
o CaMOKOHTpOJIb,
Pemenue 3amad mo teme 2 2 samanms TUA
1/ Tamorrarrrra
Pemenue 3amau mo reme 2 2

«OxpyxHOCTh. Kpyr»
Pewenue 3amay nmoBeIIeHHONH |8 1 7

CJIOKHOCTH

Pa3zoen 3. @ynkyuu u ux ceoiicmea. 14 uacoe

Oynkiuu. O61acTh 6 2 4 BHEIITHUM
OTIpefieNIeHUs] U MHOXKECTBO KOHTPOJIb,
3HaueHull. ['padux pyHkmmm. CaMOKOHTPOIIb,
[TocTpoenue rpadukos 3aganua [ MA

GyHKIIUH, 3aTaHHBIX
pa3IMYHBIMH CIIOCOOAMHU.

CaoticTBa (QyHKITHI:



11

12

13

14

15

16

17

18

[IpoMeKyTKH BO3pacTaHus U
yObIBaHUs, HAUOOJbILIEE U
HaVMEHbIIIEe 3HAYCHUSI, TOUKU
PKCTpeMyMa (JIOKaJIbHOTO
MakCUMyMa U MUHUMYMa).
BepTtukanbubie u

TONUROHTATRHRKIE ACUMITTOTRI

8

Pazoen 4. Ypasnuenus u nepasencmea. Cucmemeol ypasrnenuit u nepasencmas. 32 uaca

Tpuronomerpudeckue

YpaBHCHHUA U HECPpAaBCHCTBA

8

HppanuoHanbHble ypaBHEHUS U |8

Jlorapudmuueckue ypaBHeHnus 8

1 HEpPaBEHCTBA
Iloka3aTenbHbIC ypaBHEHUS U

TrAnmAanATTAmTm A

Pa3zoen 5. Ilpouszeoonas. 20 uacos

[TpousBoaHOM HyHKIUHY,
buznUecKuit u
F€OMETPUYECKUN CMBICIT
[IPOU3BOAHON. Y paBHEHHUE

KacaTeJIbHOU K TpauKy

[Tpon3BoaHas CyMMBI,
Pa3HOCTHU, IPOU3BEICHUS,
YJaCTHOT'O, CTEIICHHON
(byHKLINY, CTOKHON QYHKIIUH.
[IpuMeHeHne Mpou3BOJHON K
WCCIIEI0BAHUIO (DYHKITHIL:
HaXO0’KJICHNE ITPOMEKYTKOB
BO3PACTaHUA U YObIBAHMUS,
MaKCUMyMOB 1 MUHUMYMOB
GyHKINY, a TaK ke K

MOCTPOEHUIO TpaduKOB

8

6

2

1

6

5

BHEIIIHUN
KOHTPOJIb,
CaMOKOHTPO!JIb,

sagauusg [ 1A

BHEIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb,

sagauug [ 1A



Haxoxnenue ckopoctu 1 4 1 3
npolecca, 3alaHHOTro
19 dbopmyIoii uiu rpaduKoMm.
Urenue rpadyka mpou3BOTHOM:
IPOMEXYTKH BO3PACTaHHUA,

yOBbIBaHUS, SKCTPEMYMBI

6 Pa3zoen 6. Peuuenue cmepeomempuueckux zaoayu . 14 uacoe

20 Pemenue 3amay 1mo remam: 8 1 7 BHEIITHUHI
«IInpamuna», «IIpuzman KOHTPOIIb,
Pemenue 3a1a4 1o remam: 6 1 S) CAMOKOHTPOIb,

21 «qumunnp», «Konyc», «Chepa. sananus TUA
[Tap».

7 Pazoen’. Bepoamnocmo u cmamucmuxa 6 yacos
Craructuueckue 4 1 3 BHEIIHUHA
XapaKTepUCTUKU. BeposTHOCTD KOHTPOJIb,

99 [PABHOBO3MOXKHBIX COOBITUH. CaMOKOHTPOJIb,
ITepecranoBku. ®opmyna 3amanust [UA

qucClia IepeCTaHOBOK.

Pa3zmemenus. Popmyna yucia
Pemenne nmpakTudeckux 3agad |2 0 2

23 C IPUMCHCHUECM

BCPOATHOCTHBIX METOJOB

9 Pa3zoen 8. 3aoanusa ¢ napamempamu 20 uacoe
Penienue MMHENHBIX U 4 1 3 BHEUTHUH

24 KBaJIPATHBIX YPaBHCHUM C KOHTPOJIb,
apaMeTpoOM. CaMOKOHTPOIIb,
Tpuronomerpuyeckue 8 1 7

25 saganug [ A

YpaBHCHUA U HEPABCHCTBA C

Jlorapudmuueckue u 8 1 7

26
MI0KAa3aTeIbHbIE YPABHEHUU C

Hroro 144 31 113

Conep:xanue yueOHOro 1njiaHa

Pazoen 1. Pewuenue mexcmoeguix 3aoau. 22 uaca
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Pemenune 3amau Ha nBwkeHue. PemieHue 3agad Ha MPOLEHTHI, KOHLEHTPALUIO CIIJIABOB M
pactBopoB. Pemenue 3amay Ha padboty. PUHAHCOBas MaTEMaTHKA.

Teopus: TexcroBble 3a1a4H (110 THITY 337aHUN OTKpbITOro 6anka EI'D 6Ga3oBoro ypoBH:).
3agaun  apuMETHKH, 3a/la4d Ha IOCJIEA0BAaTEIbHOCTH, IIepEeJIMBaHus, B3BELIMBAHUSA, [BUKEHUS,
pabory u Jpyrue. 3ajaud IPAKTUYECKOIO COAEPXKaHUS: (PU3UYECKOro, HKOHOMHUYECKOIO,
XUMHUYECKOT0, HCTOpHYEcKOro mpodwiei (mo tuny 3aganuii KUM EI'D npoduiibHOro ypoBHS).

Ilpakmuxa: AHanu3 ycnoBHS 3aJaud, MPU HEOOXOIMMOCTH MOCTPOSHHUE JJISi €€ PEelICHUs
MaTeMaTHuecko mozenu. IloHMMaHue M UCMONIB30BaHWE JUIsl PELICHUs 3aJadyd HHGpOpMaluy,
IPEJCTAaBICHHON B BUJE TEKCTOBOM M CHUMBOJIBHOM 3amMCcH, CXeM, TaOlull, JuarpaMM, rpaukos,
pucyHkoB. PaGoTa ¢ H30BITOYHBIMH YCIOBHSMH, BBIOMpass W3 Bcedl HH(OpManuu, JaHHBIE,
HEOOXOIMMBIE ISl PEIICHHS 3a/1a41; HECIIOKHBIH 1epe0op BO3MOXKHBIX PEIICHHH, BRIOUpast U3 HUX
ONTUMAJILHOE TI0 KpUTEpUsM, C(HOPMYJIUPOBAHHBIM B YCIOBMM. PelleHue HECI0KHBIX
IPAaKTUYECKUX 3a/1a4, BO3HUKAIOIIMX B CUTYallUsX MOBCEJHEBHOH Xu3HU. TBOpYEcKoe pelieHue
y4eOHBIX M TPAKTHYECKUX 337ady: yYMEHHE MOTHBHPOBAHHO OTKa3aThCs OT oOpasia, HCKaTh
OPUTHHAILHOE PELICHHUE.

CDOpMBI KOHTPOJIA: BHEIITHUM KOHTpPOJIb, CAMOKOHTPOJIb.

Pazoen 2. Peuwenue naanumempuueckux 3aoau. 16 uacoe

Pemenne 3amau o teme «TpeyronbHukn». Pemenne 3amaud no teme «llapamienorpamMmmy».
Pemenue 3amgau no teme «Tpanenus». Pemenune 3amad no teme «OkpyxHOCTb. Kpyr». Pemenue
3a]1a4 OBBIILIEHHON
CJIO’)KHOCTH.

Teopus. CuctemaTuzansi METOJIOB PEIICHUS IUIAHUMETPUYECKUX 3a/ad. BUIbl TpeyroabHHUKOB,
UX CBOWCTBA W MJjowiajgb. Buasl 4eThIpEXYroiabHUKOB, UX CBOMcTBAa M Iuiomanb. OKpYKHOCTb.
CooTHolIeHNsT MEXAY UIMHAaMHU XOpJ, OTPE3KOB KacaTelbHbIX, CEKYIIHWX, CBOWCTBA YT, XOp[,
BITMCAHHBIX M IIEHTPAJbHBIX YIJIOB, YIJIOB MEXIy KacaTelbHBIMH W Xopaamu BrmcanHas u
OTMCaHHAs OKPYKHOCTb.

Ilpakmuxa: pe3eHTalys 0 IPUMEHEHUIO PA3JIMYHBIX METO/IOB MPH PEIICHUH IIIAHUMETPUIECKUX
3aJa4 JIIOOBIX THIIOB; N300pakeHNe TUIAHUMETPHUECKUX TeOMETPUYECKUX (PUTYp, X KOMOMHAIIHIA,
3aJaBaeMbIX YCJIOBUSIMH 3aJa4; TPOBEICHUE ITOJHOTO OOOCHOBAHUS B XOJI€ TEOPETHUECKUX
paccyKICHHUI U TIPU PEIICHUH 33j1ad. pelIeHre 3a1a4 Ha HaXOX/ICHUE TUIONIa e TPEYrOIbHUKOB U
4eThIPEXYTOJbHUKOB; pPEIIeHUE 33a/1a4 Ha BIMCAHHBIC M LIEHTPAJbHbIE YIJIbI; pPElIeHHE 3ajJad Ha
BITMCAHHBIEC U ONUCAHHBIE OKPY>KHOCTH.

@opMBI KOHTPOJIS: BHEIIHUM KOHTPOJIb, CAMOKOHTPOJIb.

11



Pazoen 3. @ynkyuu u ux ceoiicmea. 14 vacoes

Oyuknun. O61acTh OMpeAeeHUs 1 MHOKECTBO 3HaueHui. ['paduk ¢pynkmuu. [Tocrpoenue
rpadukoB (QYHKIHH, 3alaHHBIX Pa3IMYHBIMH crioco0amu. CBOMCTBA (QYHKIHIA: MOHOTOHHOCTb,
YEeTHOCTh M HEYETHOCTb, NEPUOAMYHOCTb, OrPaHUYEHHOCTh. [IpOMEXyTKM BO3pacTaHus U
yObIBaHUs, HaUOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHUS, TOUKH SKCTpeMyMa (JIOKAIbHOTO MakCUMyMa U
MUHUMYyMa). BepTHKaJlbHBIE W TOPU3OHTAIBHBIE acHUMITOTHl TpadukoB. ['paduku 1poOGHO-
JUHEWHBIX (PyHKIHI

Teopus. Jluneiitnas ¢ynkausa. Ksagpatwunas ¢yskousa. [IpoOHo-panmoHanbHas (QYHKIHS.
Pemenue 3ananuii ¢ mapameTpom rpaguueckuM MeTOI0M.

Ilpakxmuxka: peuieHue ynpaXHEHUH MO MOCTPOCHHIO TPpadUKOB CTAaHIAPTHBIX (DYHKIIHIA; perieHue
YIPaXHEHUH 10 TIOCTPOCHUIO TpadUKOB JMHEHHOW (YHKIMHU; pEHIeHHWE YHOPaXHEHUH IO
MOCTPOCHUIO TpadUKOB KBaJApaTUYHOW (PYHKIMM; pEIICHUE YIPAKHEHUH MO MOCTPOSHUIO
rpadukoB ApoOHO-pariOHaTbHON (DYHKIIMU; pElIeHne YPaBHEHUN, HEPABEHCTB M X CHUCTEM, B TOM
YHCIIE C TapaMeTPOM.

®opmel iposepku 3YH: BHEIHUI KOHTPOJIb, CAMOKOHTPOJIb.

Paszoen 4. Ypaenenun u nepasencmea. Cucmemol ypasHeHuil u HEPAGEHCME

Tpuronomerpuueckue ypaBHEHUST M HepaBeHCTBA. lppanuMoHanbHble ypaBHEHUS W
HepaBeHcTBa. Jlorapudmuueckue ypaBHEHHsI U HepaBeHCTBA. [lokasaTenbHble YpaBHEHHS U
HEPaBEHCTBA.

Teopus. Knaccugukaius ypaBHEHHM M HEPaBEHCTB 110 TUIAM M AJITOPUTMBI PA3JIUYHBIX
METO/IOB pELICHUS] YPABHEHUI 1 HEPABEHCTB.

Ilpakmuka. VIcnonb30BaHWE METOJOB pPEUICHUS YPAaBHEHUN: NPHUBEACHUE K BHILY
«IIPOU3BEACHUE PABHO HYIIO» WM «YaCTHOE pPABHO HYJIIO», 3aMEHAa IIEPEMEHHBIX;  METOJ
UHTEPBAJIOB JUIsl PELICHHUs HEepaBEHCTB. YMEHHUE IMPHUBOIUTH MPUMEPHI, MOA0OpaTh apryMeHTHI,
copMylIMpOBaTh BBIBOJBI. YMEHHE OOBSICHUTH H3YUYEHHBIE IOJOXKEHUS HAa CaMOCTOSITEIIbHO
noI00paHHBIX KOHKPETHBIX mnpumepax. (CaMOCTOSTENbHOE COCTaBJICHHE aJTOPUTMHUYECKHX
MPEANMCAaHUN U UHCTPYKLIUH 110 TEME.

Hcnonb3oBanue rpaduyeckoro Meroaa i HPUOJIMKEHHOTO peleHUs YpaBHEHMH U
HEPAaBEHCTB; H300paK€HHWE Ha TPUTOHOMETPUYECKONW OKPYKHOCTHM MHOMECTBO pellIeHUM
MPOCTEHIINX TPUTOHOMETPUYECKMX YpaBHEHHWH U HEPAaBEHCTB; BBINIOJIHEHHWE OTOOpa KOpHEH
YPaBHEHUN WIM pPELICHUH HEPABEHCTB B COOTBETCTBUM C JONOJHUTEIBHBIMU YCIOBUAMU U
orpaHudeHusIMU. M300pakeHne Ha KOOPAWHATHOMN MJIOCKOCTH MHOKECTBA PEICHUN ypaBHEHUN U
HEPaBEHCTB C JIByMsl IIEPEMEHHBIMU U UX CHUCTeM. Vcrionb30BaHNE ypaBHEHMS U HEPABEHCTBA IS

MOCTPOCHUA W HUCCICAOBAHUA HpOCTGfIHIHX MaTEMAaTHYCCKHUX MO)ICJ'ICfI PCAIBHBIX CI/ITyaIII/Iﬁ HIIN
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NPUKIAIHBIX 3a/]a4; YMEHHME HWHTEPHPETUPOBATh IIOJIYYEHHBI @IPU PEIICHUH YpPaBHEHWS,
HEPAaBEHCTBA WJIM CHUCTEMBI Pe3yJbTaT, OICHUBATh €ro IMPaBAONOJ00ME B KOHTEKCTE 3aJaHHON
peanbHOW CUTYAllMU WU IPUKIAJHON 3a0a4u

(DOPMBI KOHTPOJIA: BHEIITHHI KOHTPOJIb, CAMOKOHTPOJIb.

Pa3zoen 5. Ilpouszeoonas. 20 uacoe
[TpousBonnas ¢yHKIMK B TOuke. PHU3MUECKUI M T€OMETPUYECKHIA CMBICT MPOU3BOJHOM.

Touku skcTpemyMma (MakcuMymMa M MUHMMYyMa). MccinenoBaHue (pyHKUIMH Ha TOYKH IKCTPEMyMa,
HauOoJplllee M HaUMEHbIIEe 3HaueHHe ¢ IoMoulblo npou3BoaHOU. IlocTpoenue rpapukon
(GyHKIMH C TOMOIIBIO MPOU3BOAHBIX. [IprMeHeHHe MPOM3BOAHONW NpPU PEUICHWH 33/1ad.
[TepBooOpasnas. OnpenenéHHplii HHTETpal. BeIUuCcIeHNe MIomaei mIiocKux (Guryp ¢ moMoIIbo
WUHTETPAJIOB.

Teopus. BbluncieHne MpPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKIMM M UX KOMOWHAIMH, HCIIOJIb3YS
CIIPaBOYHBIC MAaTEPHUAJIBI.

Ilpakxmuka. VccrnepoBaHue B TMPOCTEHIINX Ciydasx (QYHKIMHM HAa MOHOTOHHOCTh, HAaXOIHTb
HauOOJIbIINE M HAUMEHbIINE 3HAaYeHUsI QYHKLUUH, CTPOUTh I'pa)MKd MHOTOUWIEHOB U IPOCTEHIINX
palMOHATBHBIX (YHKUUN C MCIOJB30BAaHMEM arlllapaTa MaTeMaTHYeCKOTo aHajlu3a. ONpeessTh
3HaYCHWE TMPOU3BOAHON (YHKIMH B TOYKE 10 HM300paKEHUIO KacaTelIbHOM K Tpaduky,
IIPOBEAEHHOM B JTOM TOUYKe. PelleHHe HECIOKHBIX 3aJad Ha IPUMEHEHHE CBSI3H MEXAY
NPOMEXYTKAMU MOHOTOHHOCTM W TOYKaMHM JKCTpeMyMma (YHKIHHM, C OJHOH CTOPOHBI, U
IIPOMEKYTKAMHM 3HAKOIIOCTOSAHCTBA M HYJIAMH IPOU3BOJHOM C JpYro CTOpOHBL. Pemenue
MPUKIAIHBIX 33/1a4 U3 OMOJIO0TUH, (U3UKU, XUMHUU, SKOHOMHUKHU U JAPYTUX IPEIMETOB, CBS3aHHBIE C
MCCJIEJOBAaHUEM XapAKTEPUCTUK PEAIbHBIX MTPOLIECCOB, HAXOKICHIUEM HAaHOOJIbIINX U HAUMEHBIINX
3HAYECHUI, CKOPOCTH U YCKOPEHUS U T.II.; UHTEPIPETUPOBATH IIOJIyYCHHBIE PE3YJILTATHI.

cDOpM]’:;I KOHTPOJIA: BHEITHUI KOHTPOJIb, CAMOKOHTPOJIb.

Pa3zoen 6. Peuuenue cmepeomempuueckux zaoayu . 14 uacoe

[MapaniensHOCTh W TMEPHEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTeH. MHOTOTpaHHHKH.
[Tapannenenumnen. CpoiicTBa TpPSIMOYTOIBLHOTO mMapamienenunena. leopema Iludaropa B
npoctpancTBe. [Iupamuna u mpusma. Tena BpamieHus: WIHHIP, KOHYC, chepa u map. O0béM.
[Ipocreiimre KOMOWHAIIME MHOTOTPAHHUKOB U TEJI BPAIICHUSI MEXKTy COOOiA.

Teopusa. Cuctemaruzainus 3HaHHH O MJIOCKHX (UTYpax M UX CBOWCTBAX, MPEJICTABICHUNA O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TeNax (mpu3Ma, napajvienenunea, Kyo, mupamMusa. . .)

Ilpakmuxa. MoJenupoBaHUE PEATBHBIX CUTYAIlUH Ha S3BIKE T€OMETPHUH, HCCIICIOBAHUS

MMOCTPOEHHON MOJIETTM C HKCIOJb30BaHUEM TE€OMETPHUYECKUX TOHITHH M TeopeMm. Haxokmenue
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00bEMOB W TUIOMIAJCH MOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHHKOB C NMPUMEHEHHEM (OpMYyIL.
[IppuMeHeHHEe TIONY4YEHHBIX 3HAHWM M YMEHHUW IIPU PEIICHHMM 3a]ay; YMEHHE pellaTh 3aJadyu Ha
JI0Ka3aTeNNbCTBO, IOCTPOEHUE U BHIYMCIICHUE.

(DOPMBI KOHTPOJIA: BHEIITHHI KOHTPOJIb, CAMOKOHTPOJIb.

Pa3zoen’. Bepoamuocms u cmamucmuxa 6 yacos

CraTucTHYEeCKHE XapaKTePUCTUKUA. BeposTHOCTb PAaBHOBO3MOXKHBIX CcOOBITHI. IlepecTaHoBKH.
®opmynia yucna nepectaHoBok. Pasmemenus. dopmyna uwucina pasmenienuil. CodeTaHus.
dopmylia ynciia COYeTaHM.

Pemenue MPAKTUYCCKUX 3aaa4 C IPUMCHCHUCM BECPOATHOCTHBIX METOHOB.

Pazoen 8. 3aoanusa c napamempamu 20 uacos

Pemienne nMHEMHBIX ¥ KBaJAPAaTHBIX YPAaBHEHUH C IapaMeTpoM. TpUTrOHOMETPUYECKUE YPABHEHUS
¥ HEepaBeHCTBA ¢ mapameTpoM. Jlorapudmudeckre u oKa3aTelbHbIC yPaBHEHUHU C ITAPAMETPOM.

Teopusa. JluHeliHple ypaBHEHMs C IapaMeTpaMU. YpaBHEHUsS, IPUBOJUMBIE K JIMHEHHBIM.
JIuneiliHble HEpaBEHCTBA, COAEpXKALLME IAapaMeTp, C OJHOW mepeMeHHOW. CHCTeMbl JIMHEHHBIX
YpPaBHEHUN M HEPABEHCTB, coJAepxkammx napamerp. KBaapaTHble ypaBHEHHs € HapaMeTpOM.
VYpaBHeHHUs, IPUBOAMMBIE K KBaspaTHbIM. [IpuMeHnenne TeopeMbl Buera npu pemeHun ypaBHEHUN
¢ mapaMeTpaMH. Pemenne kBagpaTHbIX HEPABEHCTB, CoAepKaIuX napameTp. CucreMbl HEpaBEHCTB
BTOPOU cCTelneHU. PanuoHanbHBIE ypaBHEHUs C MapaMeTpoM. PanuoHanbHbIE HEpaBEHCTBA C
IapaMeTPOM.

IIpakmuka: pelieHNe JTMHENHbIE YPAaBHEHHs C MapaMEeTPOM, a TaKKE YPaBHEHHs C MapaMeTpOM,
CBOJAILIMECS K JIMHEMHBIM; PELICHHE CHCTEMBl JIMHEHHBIX YPAaBHEHUN C 2-Ms HEU3BECTHBIMH,
coaepxkaiye napamerp. PemeHue KBagpaTHBIX YpPaBHEHUN U YPABHEHUU, CBOMAILIUXCSA K HUM C
[IapaMeTpOM; pPEIIEHNE CUCTEMBI YPaBHEHUM, COAEPIKAIME YPABHEHUS IIEPBOM U BTOPOM CTEIIEHH C
[IapaMEeTPOM. pEIICHNE KBAJApPAaTHBIX HEPAaBEHCTB M HMX CHUCTEMBI C mnapaMmerpom. Pemrenue
JOrapuPMHUECKUX U TPUTOHOMETPHUECKUX YPaBHEHUN U HEPABEHCTB C MApaMETPOM U MOJYJIEM.

®opmel iposepky 3Y H: BHEIHUI KOHTPOJIb, CAMOKOHTPOJIb.

1.4 Ilnanupyemblie pe3yJbTaThl

JIMuyHOCTHBIE:

1)  TOTOBHOCTH M CIIOCOOHOCTH OOYYAFOLIMXCS K CAMOPA3BUTHIO M CAaMOOOPa30BaHHIO, BHIOOPY
nanpHelmero obpazoBaHusi Ha 0a3e OPUEHTUPOBKM B Mupe npodeccuil u npodeccruoHanbHbIX

IIPEANIOYTEHN;
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2) TOTOBHOCTh M CIOCOOHOCTH K CAMOCTOSITEIBHOW HH(POPMAIMOHHO-ITO3HABATEIHHON
JESTEIIbHOCTH, BKIIOYas YMEHHE OPHUEHTHUPOBATHCS B PA3IMUHBIX HMCTOYHUKAX WH(popmammu,
KPUTHYECKH OIICHUBATh ¥ HWHTEPIPETHPOBATH HH(MOPMANHIO, TOTYyYAEMYIO U3 PA3IAYHBIX
UCTOYHUKOB,;

3)  pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOPAKEHHS, KPUTHIHOCTH
MBIIUICHUST HA YPOBHE, HEOOXOAMMOM JUTsl OyAyIied mpoeCCUOHATBHOM NeATEIbHOCTH, a TaKKe
JUTS TIOCJIEYIOIIEr0 0Oy4YeHUs B BBICILICH IIKOJIE;

4)  chOopMHPOBAHHOCTh KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIEHHUH M COTPYIHHYCCTBE
CO CBEPCTHHUKAMH, B3pPOCIBIMH M MIAAIIUMH B 00pa30BaTENIbHOM, OOIIECTBEHHO — IIOJIC3HOM,
y4eOHO — HCCIeI0BAaTENbCKON, TBOPYECKON M IPYTUX BUJAX JEATEIBHOCTH.

MeTanpeaMeTHbIE:

no3Hasamebrble.

1) oBnageHWEe HaBBIKAMHU [103HABATEILHOM, y4eOHO — HCCIIEA0BATEIbCKOM U TMPOEKTHOM
NESTEeIbHOCTH, HaBBIKAMH  pa3peuieHus  npodjeM;  CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELIEHUS NPAKTHUYECKUX 3aj]ad, IPUMEHEHUIO Pa3iIMuHbIX
METO/IOB IMO3HAHUS;

2)  KPUTHYECKH OILECHMBATh W HHTEPIPETUPOBATH HHPOPMAIMIO C Pa3HBIX MO3UIIHH,
pacro3HaBaTh U GUKCHPOBATH TPOTHBOPEUHS B HH(POPMAIIMOHHBIX HCTOYHUKAX;

3)  CcaMoCTOSTENILHOE CO3/JaHUE AITOPUTMOB IO3HABATEIBHON NEATEILHOCTH IS PELICHUS
3aJ1a4 TBOPUYECKOTO U MIOMCKOBOT'0O XapaKTepa;

4)  TBOpYECKOE pEUICHHE YYEOHBIX W MPAKTHYCCKUX 3a/a4:. YMEHHE MOTHBHPOBAHHO
OTKa3aThCs OT o0pa3la, UCKaTh OPUTMHAIBHOE PEIICHHUE;

5) HaXomUTh W NPHUBOAUTH KPUTHYCCKHE apPryMEHThI B OTHOIICHHH JCHCTBUI M CYXKICHUIl
IpYTroro; CIIOKOMHO M pPa3yMHO OTHOCHUTbCA K KPUTHYECKMM 3aMEUaHUSIM B OTHOLICHWH
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O pa3BUTHS;

6) BBIXOJWTH 32 PaMKH Y4eOHOrO MpeaMeTa W OCYIICCTBISATH I[CJICHANPABICHHBIA TMOUCK
BO3MOXKHOCTEH /111 IIMPOKOI0 MEpeHoca CPeICTB U CIIOCOOOB JeCTBHS;

7)  BBICTpaWBaTh MHIMBHIYaJbHYI 00pa30BaTCIbHYIO TPACKTOPHUIO, YUUTHIBAsE OTPAHUYCHUS CO
CTOPOHBI JIPYTMX YYaCTHUKOB U PECYpPCHBIE OTPaHUUEHUS.

Kommynuxamuenwie:

1)  ymeHue pa3BepHYTO, JOIMYHO W TOYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHHUEM
a/JIeKBaTHBIX (YCTHBIX U IUCBMEHHBIX ) 3BIKOBBIX CPEJICTB;

2)  aJIeKBaTHOE BOCHPUSTHE S3bIKA CPEIICTB MAaCCOBOM MH(POPMAIUH;
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3)  BiaAcHHWE OCHOBHBIMH BHJAMH IyOJMYHBIX BBICTYIUICHUH (BBICKa3bIBAaHHE, MOHOJIOT,
JMCKYCCHsI, TOJIEMHKA), CIJEJOBAaHHE JTHUYECKUM HOpPMaM M IMpaBWJIaM BEJCHHUSA JHajora
(mmcmyra);

4)  yMeHHE OpraHM30BBIBATH YYEOHOE COTPYAHHYECTBO M COBMECTHYIO JESATEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAMU: OINPEAENATh I1IeNI, PacHpelessiTh poiu M (QPYHKIHUU YYaCTHUKOB,
o0mue crnocoObl padoThl; MPU OCYHIECTBICHUU IPYNIIOBOW pabOTHl OBITH KaK PYKOBOJHUTEIIEM,
TaK ¥ UICHOM KOMaHAbl B pa3HBIX poJisiX (TeHeparop WuAeH, KpPUTHK, HCIOIHUTEb,
BBICTYMAIOLIUI, SKCTIEPT U T.1.);

5)  ucmosb30BaHHE MYJIBTUMEIMUHBIX PECYPCOB M  KOMITBIOTEPHBIX TEXHOJIOTHH IS
00paboTKH, mepenadd, cHCTeMaTU3aluu WHGOpMAIUu, co3laHue O0as3bl JaHHBIX, NMPE3CHTAIUU
pe3yJIbTaTOB NTO3HABATEIBHON M MPAKTUYECKOMN AEATEIbHOCTH.

PeZVJl}lmueHble.'

1) yMeHHe CaMOCTOATEIbHO IUIAHUPOBATH AaJIbTEPHATUBHBIC IYTH OCTHOKCHHS IIEJICH,
OCO3HAaHHO BEIOMpaTh HambOosee 3PPEKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX M MO3HABATEILHBIX
3ajad;

2)  NOHUMAaHHUE [ICHHOCTH 00pa30BaHMUs KaK CPEJCTBA Pa3BUTHS KYIbTYPhl IHUHOCTH;

3)  00BEKTHBHOE OIICHUBAHUE CBOMX YUCOHBIX JTOCTHKCHUH, TOBEACHHSI, Y€PT CBOCH JTMYHOCTH;
4)  yMeHHE COOTHOCHTH MPHJIOKEHHBIC YCHIMS C MOJYYCHHBIMU pE3yJbTaTaMH CBOCH
JeSTEIILHOCTH,

5)  KOHCTPYKTHBHOE BOCIIPHUSATHE MHBIX MHEHHU W WICH, y4ET WHAWBUAYAIBHOCTH MApTHEPOB
IO JIeATETbHOCTH;

6) yMcHHME OpPHCHTHPOBATHCS B COIMAIBHO-TIOJMUTHYECKHX M SKOHOMHYECKHX COOBITHSX,
OIICHUBAThH WX IOCJIC/ICTBUS;

7)  OCylIeCTBIEHHE OCO3HAHHOTO BHIOOpa MyTel MPOJOKEHHUS 00pa3oBaHUS WK OymyIueit
npodeccnoHaNbHOM e TENbHOCTH.

IIpeaMeTHbIE:

1) pa3BUTHE TPEACTABICHHN O MaTeMaTHKE KaK O METOJIe IO3HAHHUS JeHCTBUTEIHLHOCTH,
MO3BOJISIFOILEM ONUCHIBATh U U3Y4YaTh PeajibHbIC IPOLECCHI U SBJICHUS,

2) pa3BUTHE YMEHHI paboTaTh ¢ y4eOHBIM MAaTEMaTHUYECKUM TEKCTOM (aHAITU3UPOBATh, U3BJIEKAThH
HE0OX0oauMYyI0 HWH(GOpPMAIMIO0), TOYHO M TPAaMOTHO BBIpaXaTh CBOM MBICIH C TNPHUMEHEHHEM
MaTeMaTUYeCKOW TEPMHUHOJIOTHM W CHUMBOJHUKH, TPOBOJUTH KIacCU(PUKAIINU, JIOTHYECKHE
000CHOBaHUS, JOKA3aTeILCTBA MATEMATUYECKUX YTBEPKICHUIA;

3) pelieHHe CIOKETHBIX 3a7ad Pa3HbIX THIIOB Ha BCE apu(pMeTHUeCcKHe NEeHCTBUS; MPUMEHEHUE
crioco0a MorckKa petieHust 3aJauu, B KOTOPOM pacCyKIEHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO

UJiIn OT Tpe6OBaHI/I$I K YCJIOBHIO; COCTaBJICHUC IIJIaHA PCUICHHUA 3aJadd, BBIACICHUC OTAIIOB €€
16



pEILIeHNs, MHTEPIPETAlUs BBIYMCINTENBHBIX PE3YJIBTATOB B 33[a4€, UCCICJOBAHUE IIOJyYEHHOTO
peLIeHus 3a/1a4y; PEIICHNE JIOTUYECKUX 3a/1a4;

3) pa3BUTHE NPEACTABICHUIN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYypaJbHBIX /10 I€HCTBUTEIbHBIX
4HCel; OBJIAJICHUE HaBBIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUNCIICHU;

4) oBnageHHE CHMBOJIBHBIM SI3bIKOM aireOpbl, NPUEMaMHU BBIIOJIHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHuil BBIPAKECHUHN, PEIICHHUS ypaBHEHUH, CUCTEM YpPaBHEHUU, HEPABEHCTB U CHCTEM
HEPaBEHCTB; YMEHHs MOJCIUPOBAaTh pealbHbIE CUTYallMM Ha S3bIKE anreOpbl, HCCIeN0oBaTh
IIOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOJyYSHHBIH
pe3yJIbTarT;

5) BJIAJICHUE OCHOBHBIMM IOHATHAMHU O IUIOCKMX W IIPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHS pacCIO3HABaTh Ha YEPTEKax,
MOJIEJIIX U B PEAIbHOM MHUpPE TeoMeTpuyeckue (Urypbl; NMPUMEHEHHE H3YYEHHBIX CBOMCTB
reomMeTpuueckux Guryp u hpopmyin Ui pelieHUs FeOMETPUUECKUX 3a/1ad U 33124 ¢ IPAKTUYECKUM
COJIEPIKaHUEM;

6) pa3BUTHE YMEHUU MPUMEHATh U3YUEHHbIE MTOHATHS, PE3YIbTAThl, METOJIbI JJISl pElICHUs 3aa4
IIPAKTUYECKOI0 XapakTepa W 3ajJad U3 CMEXHBIX JUCLHUIUIMH C HCIOJIB30BAHUEM IIPH
HEO0XOAMMOCTH CIIPABOYHBIX MaTE€pPHAaJIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKONM M HMPUKHUAKON

IIpY IPAKTUYECKHUX PACUETaX;
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2. KoMIuiekc OpraHu3anuoHHO-NeJaroru4ecKux ycJaoBuil

2.1 KasiennapHblii yueOHbIN rpauk.

Ne | Me- | Yucao Bpems dopma Kou-Bo Tema 3ansaTust Mecto dopma
o\ | e NpoOBe/ieH | 3aHATHA yacoB npoBejie KOHTPOJISA
us HHA
3aHATHSA
MOAVYJb 1
1 Paszoen 1. Pewenue mexcmoswix 3a0au. 22 yaca
Huaru 2 Pemenue 3amaq Ha Ka6.42 | BHEIIHMIA
t JIBHKCHHE KOHTPOJIb,
Yuebn 2 Pemenue 3amau Ha Ka6.42 | caMOKOHTpOJIb.
2 JIBUKCHHEC
[IpakTru 2 Pemenue 3amay Ha Ka0.42
> JIBUKCHHE
Y4eOH 2 Pemenue 3amay Ha Kab6.42
" IPOIEHTHI,
KOHI[CHTPAIIHIO
CIUTaBOB U PacTBOPOB
[IpaxTnu 2 Pemenue 3a1ay Ha Ka6.42
MTPOIICHTHI,
> KOHIIEHTPAIHIO
CIUIaBOB U PacTBOPOB
KomOunup | 2 Pemenue 3a1ay Ha Ka6.42
MIPOIICHTHI,
o KOHIIEHTPAIHIO
CIUTaBOB U PacTBOPOB
Y4eOu 2 Pemenwue 3amaq Ha Kab6.42
! pabory
[IpakTnu 2 Pemenue 3anau Ha Ka6.42
5 pabory
KomOuaup | 2 ®dunaHcoBas Ka6.42
> MaTeMaTHhKa
10. [pakTnu 2 dunHaHcoBas Ka6.42

18




MaT€MaTuKa

11.

[IpakTuy

dunancosasn

MareéMaTHKa

Ka6.42

Pa3zoen 2. Pewenue nianumempuueckux 3aoad. 16 uacos

12

KomOunmp

2

Pemrenue 3agau mo

TeMe «TpeyroapHuKn»

Ka6.42

13

Kombunup

KomOunmp

Pemenue 3azay o
TEME

«[Tapannenorpamm»

Ka6.42

14

Kombunup

Pemenue 3azay o

teme «Tpanenus

Ka6.42

15

KomOunmp

Pemenue 3amau o

TEMC «OKPY)KHOCTB.

Kpyr»

Ka6.42

16

KomOunmp

Pemenue 3amau
IMOBEILIICHHON

CJIIOKHOCTH

Ka6.42

17

Kom6unup

Pemenue 3agau
IMOBBIIIIEHHON

CJIIOKHOCTH

Ka6.42

18

Kom6unup

Pemenue 3agau
HOBBIIIEHHOMN

CJIIOKHOCTH

Ka6.42

19

Jlmarxa

Pemenue 3amau
HOBBIIIEHHOM!

CJIOKHOCTH

Ka6.42

BHEIITHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

saganug [ 1A

Pa3zoen 3. @yuxyuu u ux ceoticmsa. 14 yacos

20

Kom6unup

2

Oyukuuu. O61acTh
OIIpeIeTICHNS 1
MHOYKECTBO 3HAUEHUI.
I'padux Gpynkuuu.

[Toctpoenue rpaduxos

Ka6.42

BHEIIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

saganusg [ A
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(GyHKIIUY, 33JaHHBIX
Pa3TUYHBIMU

cnocobamu.

21

Kombunup

CoiicTBa GyHKINIA:
MOHOTOHHOCTb,
YEeTHOCTh U
HEYETHOCTb,
HePUOTUIHOCTb,

OT'PaHUYCHHOCTD.

Ka6.42

22

Jlnarxa

Pemenue

TPEHUPOBOYHOT'O TECTA

Ka6.42

23

KomOunmp

[IpomexyTku
BO3pPACTaHUS U
yObIBaHMS,
HauOoJbIIEE U
HalMEHbIlIee 3HaYeHUs,
TOUYKH dKCTpEMYyMa
(JToKabHOTO
MakcuMyma u
MUHUMYMa).
Beprukanbusie u
TOPU30HTAJIbHBIE
aCUMITOTHI IPaPUKOB.
I'paduku npodHO-

JTUHENHHBIX QyHKIMHA

Ka6.42
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24

[IpakTny

[IpomexyTku
BO3pACTaHUS U
yObIBaHMS,
HauboIbIIee U
HauMEHBIIICe 3HAUCHUS,
TOYKH IKCTPEMyMa
(JTOKQJIBHOTO
MakCcUMyMa U
MUHHMYMA).
Beprukanbusie u
TOPU30HTAJIbHBIC
ACUMITOTHI IPaHUKOB.
I'paduxu gpodHO-

JUHENHBIX PyHKUIUN

Ka6.42

25

IIpakTu

[IpomexyTku
BO3pPACTaHUs U
yObIBaHMS,
HauOoJbIIEE U
HauMEHbIIIEE 3HAYCHMS,
TOUYKH dKCTpEMYyMa
(JToKabHOTO
MakcuMyma u
MUHUMYMa).
Beprukanbusie u
TOPU30HTAJIBHBIE
aCUMITOTHI IPaPUKOB.
I'paduxu npodHO-

JTUHEHHBIX (PyHKIMHA

Ka6.42
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26

Kombunup

[IpomexyTku
BO3paCTaHMs U
yObIBaHMS,
HauboIbIIee U
HauMEHBIIICe 3HAUCHUS,
TOYKH IKCTpEeMyMa
(JTOKQJIBHOTO
MakCcUMyMa U
MUHHMYMA).
Beprukanbusie u
TOPU30HTAJIbHBIC
ACUMITOTHI IPaHUKOB.
I'paduxu gpodHO-

JUHENHBIX PyHKUIUN

Ka6.42

Pas

oen 4. Ypasn

enus u Hepagerncmea. Cucmemul ypasnenutl u nepasencms. 32 uaca

27

VYyebH

2

Tpuronomerpuueckue
ypaBHEHUS U

HEpaBEHCTBA

Ka6.42

28

[IpakTny

Tpuronomerpuyeckue
ypaBHEHUS U

HEepaBeHCTBA

Ka6.42

29

[IpakTuy

Tpuronomerpuyeckue
ypaBHEHUS U

HepaBeHCTBA

Ka6.42

30

[IpakTru

Tpuronomerpuueckue
YpaBHEHUS U

HCpPAaBCHCTBA

Ka6.42

31

Yuebu

Hppanmonanbusie
YpaBHEHUS U

HCpPaBCHCTBA

Ka6.42

BHEIITHUNI
KOHTPOJIb,
CaMOKOHTPOJIb.

saganug [ A
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32

[pakTnu 2

Hppanuonaibusie
yYpaBHEHUS U

HEPABCHCTBA

Ka6.42

MOAYJIb 2

33

[IpaxTiu 2

Hppanuonaibusie
yYpaBHEHUS U

HEPABCHCTBA

Ka6.42

34

[IpaxTnu 2

Hppanuonaibusie
yYpaBHEHUS U

HEPABCHCTBA

Ka6.42

35

VYyebH 2

Jlorapudmuueckue
ypaBHEHUS U

HEepaBEHCTBA

Ka6.42

36

KomOunup | 2

Jlorapudmuueckue
ypaBHEHUSA U

HEpaBEHCTBA

Ka6.42

37

Yuebu 2

Jlorapudpmuueckue
ypaBHEHUSA U

HCPpaBCHCTBA

Ka6.42

38

[IpaxTnu 2

Jlorapupmuueckue
ypaBHEHUS U

HCPaBCHCTBA

Ka6.42

39

[IpaxTnu 2

Tloka3zarenbpHbIE
YpaBHEHUSA U

HCPpaBCHCTBA

Ka6.42

40

[TpakTnu 2

[TokazarenbHble
YpaBHEHUS U

HEepaBeHCTBA

Ka6.42

41

KomOunup | 2

IlokazarenbHble
ypaBHEHHUS U

HEepaBeHCTBA

Ka6.42

42

[pakTuu 2

IlokazarenbHble
ypaBHEHHUS U

HepaBeHCTBA

Ka6.42
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43

Kombunup

[IpousBoaHOMN
dbyHKIMM, GU3HIECKUI
Y TEOMETPUYECKUI
CMBICJI IPOU3BOIHOM.
YpaBHeHue
KacaTeJIbHOH K
rpaduky ¢ yHKIIH.

Meto1 HHTEPBAJIOB.

Ka6.42

44

IIpakTru

[IpounsBogHOMN
byHKIUYU, QU3NYeCcKuit
U T€OMETPUYECKUIT
CMBICJI ITIPOU3BOHOM.
YpaBHeHue
KacaTeJIbHOH K
rpaduky GyHKIUU.

Meto1 UHTEPBAJIOB.

Ka6.42

45

[IpakTru

[IpounsBoaHON
¢byHKIMH, QU3NUECKUI
Y TEOMETPUYECKUI
CMBICII ITPOU3BOHOM.
YpaBHeHue
KacaTeJIbHOH K

rpaduky GyHKIUU.

Meto1 UHTEPBAJIOB.

Ka6.42

46

Yuebu

[Ipon3BoaHas cymMmBl,
pa3HOCTH,
IIPOU3BEICHNUS,
YaCTHOT'O, CTEITEHHON

(GyHKIIUY, CTIOKHOM

(GyHKIMH.

Ka6.42

47

Kom6unup

[Ipown3BoaHAsS CYyMMBI,
pa3HOCTH,

IpOU3BCACHUA,

Ka6.42

BHEIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

sagauusg [ 1A
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YaCTHOTO, CTeICHHOM

(GYHKIIUY, CTIOKHOM

byHKIHIH.

48

VYyebu

[Ipumenenue
MPOU3BOJHOM K
HCCIIEIOBAaHUIO
GyHKIUI: HaX0XKJIeHUE
IIPOMEKYTKOB
BO3pacTaHMs U
yObIBaHUS,
MaKCUMYMOB U
MUHUMYMOB (DYHKIIUH,
a TaK K€ K IOCTPOCHHUIO
rpadukoB QpyHKUUN U
pELICHUIO 3a/1a4 Ha
OTBICKaHUE
HauOO0JIbILIErO U
HAaWMEHBIIIETO

3Ha4eHUH PYHKLUH.

Ka6.42

49

[IpakTny

IIpuMeHeHue
MPOU3BOJHOM K
HCCIIEIOBAaHUIO
GyHKIMN: HAXOXKAECHUE
IIPOMEXYTKOB
BO3pacTaHMs U
yObIBaHMS,
MaKCUMyMOB U
MUHUMYMOB (DYHKIIHH,
a TaK k€ K MOCTPOCHUIO
rpadukoB pyHKUINN U
pELICHNUIO 3a/1a4 Ha
OTBICKaHUE
HauOOJIbIIETO U

HauMCHBIICTO

Ka6.42
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3HaYeHUH PYHKLIUH.

50

[IpakTuy

[Ipumenenue
MIPOU3BOJAHOM K
HCCIIE0BAHUIO
GyHKUIMN: HAXOXKACHUE
IPOMEKYTKOB
BO3pacTaHus U
yObIBaHUS,
MaKCHUMYMOB H
MUHUMYMOB (DYHKIIUH,
a TaK k€ K MOCTPOCHUIO
rpadukoB QpyHKUNN U
pEIICHHUIO 3a/1a4 Ha
OTBICKaHUE
HauOO0JIbIIEro U
HANMCHBIIIECTO

3HaYeHUH PYHKINH.

Ka6.42

51

KomOunup

Haxoxnenne ckopoctu
IS TIpoliecca,
3aJlaHHOTO opMyIIOn
WIN TPapUKOM.
Urenue rpagpuka
MIPOU3BOIHOM:
MIPOMEKYTKH
BO3pACTaHMUs,
yOBIBaHUA,
9KCTPEMYMBI (PYHKIIHH.
Bropas nmpousBogHas u

ee PU3NYECKUIN CMBICI.

Ka6.42

52

[IpakTny

Haxoxnenue ckopoctu
JUTSL TIpolecca,

3a/laHHOTO opMyIIon

Ka6.42

26




WIH TPapUKOM.
Urenue rpagpuka
MIPOU3BOJHOM:
MPOMEKYTKH
BO3paCTaHHS,
yObIBaHUS,
IKCTPEMYMBI (DYHKIIUU.
Bropas npousBoaHas u

ee (pu3muecKuii CMbICI.

Pazoen 6. Pewenue

cmepeomempudeckux saoay . 14 uacos

53

VYyebH

2

Pemenue 3amau o
TCMaM: «HI/IpaMI/II[a»,

«IIpusmar»

Ka6.42

54

[IpakTru

Pemmenue 3azay o
temam: «lTupamumay,

«IIprzmay

Ka6.42

55

[IpakTru

Pemmenue 3azay o
temam: «lIupamumay,

«IIpusmar»

Ka6.42

56

[IpakTru

Pewmrenne 3amau no
teMaM: «IInpamunar,

«IIpusmar»

Ka6.42

57

Kombunup

Pemenue 3ana4 no
temam: «{umuaapy,
«Konyc», «Cdepa.
[ap».

Ka6.42

BHEIITHUNI
KOHTPOJIb,
CaMOKOHTPOJIb.

sagauusg [ A

58

[IpakTny

Pemenue 3amau no
temam: «{umuaapy,
«Konycy, «Chepa.
[Tap».

Ka6.42

59

[IpakTru

Pemrenne 3amau no
temam: «{umuaapy,
«Konycy, «Cdepa.
[ap».

Ka6.42
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60

Yuebu

Craructuueckue
XapaKTePUCTHUKHU.
BepositHocTh
PaBHOBO3MOKHBIX
COOBITHH.
[TepectanoBkw.
®dopmyiia yucia
MEepPECTaHOBOK.
Pa3zmemienus. @opmyia
Yyclia pa3MeIleHuH.
Coueranus. @opmyna

qyCciia COYETaHUI.

Ka6.42

61

[IpakTru

Craructuueckue
XapaKTEPUCTUKH.
BepositHOCTB
PaBHOBO3MO>KHBIX
COOBITHH.
[IepectanoBku.
®opmyia yucia
IIEPECTAaHOBOK.
Pa3zmemienus. @opmyina
YyHUCla pa3MeIleHH.
Coueranus. Popmyna

quCJia COYETaHUI.

Ka6.42

62

[IpakTru

Pemenne
MIPAKTUYECKUX 3aa4 C
NIPUMEHEHUEM
BEPOATHOCTHBIX

METOI0B

Ka6.42

BHEIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

sagauusg [ 1A

Paszoen 8. 3aoanus c napamempamu 20 uacos

63

Yuebu

2

Pemenve TMHENHBIX U
KBaJPaTHBIX

YPaBHEHHUH €

Ka6.42

BHEIIIHUN
KOHTPOJIb,

CaMOKOHTPOJIb.
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IapaMeTPOM.

64

IIpakTru

Pemmenue TUHENHBIX U
KBaIPaTHBIX
YpaBHEHUH C

apaMeTpOM.

Ka6.42

65

IIpakTru

Tpuronomerpuueckue
YPaBHEHUS U
HEPABEHCTBA C

apaMeTpOM.

Ka6.42

saganusg [ A

66

KomOunmp

Tpuronomerpuyeckue
ypaBHEHUSA U
HEPaBEHCTBA C

apaMeTPOM.

Ka6.42

67

IIpakTu

Tpuronomerpuyeckue
ypaBHEHUSA U
HEPaBEHCTBA C

apaMeTPOM.

Ka6.42

68

[IpakTny

Tpuronomerpuyeckue
YpaBHEHMS U
HEpPaBEHCTBA C

apaMeTpoM.

Ka6.42

69

Kombunup

Jlorapudgmuueckue u
NIOKa3aTeJIbHbIE
YPaBHEHHUH C

rapameTpom

Ka6.42

70

[IpakTuy

Jlorapudgmuueckue u
IIOKa3aTeIbHbIE
YpaBHEHUU C

rapameTpom

Ka6.42

71

[IpakTru

Jlorapupmuueckue u
MoKa3aTeabHbIe

YpaBHCHHU C

Ka6.42
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IapamMmeTpoM

72

Hnara

Jlorapudmuueckue u
NIOKa3aTeJIbHbIE
YPaBHEHHUH C

rapameTpom

Ka6.42

Htoro

1444,
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2.2 YcioBus peaju3anuy NporpamMmmbl

[Iporpamma peasiuzyercs yepes CrelualibHO CO3JJaHHbIE YCIOBHUS:
MarepuajibHO-TeXHHYECKOe 0O0ecreyeHue:
- MeToAAnuYecKoe o0ecreyeHre — HaJuure MPorpaMMbl, METOJUUYECKHE PEKOMEHIAINH, pa3paboTKu,
MIPE3CHTALINH;
- HarJIIHBIC TOCOOMS MHOTOTPAHHUKOB U KPYTJIBIX TET,
- IEMOHCTPALIMOHHBIN MaTepual: MaKeThl IPOCTPAHCTBEHHBIX (QUTYD.
NudopmanuonHoe odecneyeHue:
- HOyTOYK C JJOCTYIIOM B UHTEpHET,
- MYJIbTUMEIUHUHBIN POEKTOP; HHTEPAKTUBHAS JI0CKA;
- IPE3EHTAIUH 110 TEMaM IIPOTPaAMMBI.
IIpu peanu3anyu nporpaMmsbl B IMCTAHIIMOHHOH dopme:
[Tpr AMCTaHIIMOHHOM OOYYCHHH Ka)JIOMy O0ydaromeMycs JIOJDKHA 00€CIIeYMBATHCS BOZMOKHOCTh
noctyna K cpeactsam JIOT, B T.4. kK 00pa3oBaTeIbHON OHIAMH-TUIaTGOpME, B KaueCTBE OCHOBHOTO
WH(GOPMALIMOHHOTO pecypca, a TakkKe OCYIIECTBIAThCA Y4eOHO-METOAMYECKas IOMOIIb
o0OyJaromuMcs 4yepe3 KOHCYJIbTalluU MPEnojaBaTelis Kak MpH HETOCPEICTBEHHOM B3aUMOJICHCTBUU
nearora ¢ 00y4armuMIcs, TaK 1 OMOCPEIOBAHO.
HNudpopmannonnoe odecneyenue Npu JUCTAHIIUOHHOM 00y4YeHHUU:

1) Hannuue nonomHUTENBbHOM 001Iepa3BUBAIOIIEH TPOTPaMMBI

2) [1naH — KOHCTIEKTHI 3aHATUH

3) Buneomarepuainsl
[To mporpamMme MOXHO MCIONB30BaTh cieayomme miarGopmer: Webinar, Zoom, Youtube, Skype,
rpynna oobequHeHus B cornanbHoi cetn «B KonTakTey, uatel B Viber/WatsUp.
[MudpoBbie oOpa3oBaTenbHbIE PECYpPChl, pa3MeElIeHHble Ha 00pa30BaTENbHBIX  CalTax,
BUJICOKOH(epeHInn, BEOMHApBI, BUIEOYPOKH, TMpPE3CHTAIMH; e-mail, oOJadyHble CEepPBUCHI,
AJIEKTPOHHBIC HOCUTEIH MYJIbTUMEIUUHBIX MPUIOKEHHH; AIEKTPOHHbBIE TTOCOOUS, pa3paboTaHHBIC
¢ yueToM TpeOoBaHMii 3aKkoHOAaTeNsCTBA PD 00 00pazoBaTenbHON AEITETLHOCTH.
Kanposoe o6ecnieyenue:
[lemaror QOMOTHUTETHLHOTO OOpa30BaHUs, BBICIIEE II€IArOTUYECKOE OO0pa3oBaHWEe,  BBICHIAS
KBaJIM(DUKAIIMOHHAS KaTeropus, MPOX0KJIeHHE KypCOB MOBBIIEHUS KBanu@uKkanuu B anpene 2018

roaa.
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2.3 @opmbl aTTECTALUM.

@opMBbI aTTECTallMU BKIIIOYAIOT B ceOs CIENYIOIIME ATAIbl: BXOAHYIO, IIPOMEXYTOUHYIO U
UTOTOBYIO.

1. Bxognas arrecramusi (IMarHOCTHUKA) NPOBOAMUTCA C ILENbIO BBISIBICHUS YpPOBHS
MOATOTOBKH O0YJaIOIINXCSl.

Bxognast arrecramus NPOBOAMTCS B TEPBBIA MeCsI YUEOHBIX 3aHATHH C 3aHECEHHUEM
pPEe3yNbTAaTOB B IMATHOCTUYECKYIO KapTy.

2. UtoroBasi arrectaums (IMAarHOCTHMKA) NIPOBOJUTCA C LENBIO BBIABICHUS YpPOBHS
pPasBUTHS CIIOCOOHOCTEH M JUYHOCTHBIX KadecTB OOydaromerocs ©M HMX COOTBETCTBUS
IIPOTHO3UPYEMBIM PE3yJIbTaTaM JAHHOW IIPOTPaMMBI.

AHaTUTUKO-AMATHOCTUYECKUN OJIOK JOMOJHUTENBHON O00IIepa3BUBAIOIIECH MHPOTpaMMbI
BKJIIOUYAET B ceOsi:

® MAarHOCTUKY OOYyYE€HHOCTH (3HAHHUS, YMEHHUS, HABBIKU MO0 MPOGUIIO IPOrpaMMBbl);

® JIMarHOCTUKY 00y4yaeMOCTH;

® TEKYILIYI0 JAMAarHOCTUKY (3a4€Thl 110 TEMaM, PE3yJbTaThl y4yacTHs B COPEBHOBAHMSIX U
T.1.).

Jlnarnoctuka 00y4eHHOCTH MO MPOQUITIO MPOrpaMMbl IIPOBOJIUTCS ABa pasa B IO

1 — BXoaHas qUarHocTHKa (CEHTAOPb-OKTAOPD);

2 — UTOTOBAas TUATHOCTHKA (AIpelib-Mak).

Bxoanas auarnoctuka — gemoHctpauroHHbii BapuanT KMUMos ['MA no maremaruke ot ®UIIN.

Wrorosast nuarHocTuka — 1ocpounblii BapuanT ' MA no maremaruke.

2.4 OueHo4Hble MAaTEePHAJIbI.
1. AmHKeTupoBaHHE B Hauaye U B KOHIE y4eOHOro roja.
2. MOHHMTOPUHT aKTUBHOCTH YYaIIUXCs HA 3aHATHIX.

3. BbICTyIUIEHHE C 3aIIUTOM HCCIIEOBATENLCKUX paboT HAa KOH(EPEHIUSX.
KoHTposib M omeHka pe3yabTaTOB OCBOEHMS MPOTrpaMMbl OCYHIECTBIISIETCS IPENOJABATEIEM B
IIPOLIECCE MTPOBEAEHUS NMPAKTUUECKUX 3aHATUH, TECTUPOBAHMS, @ TAK)KE BBINOIHEHMS yJalllUMUCA

HHIWBHUIYAJIbHBIX SallaHI/Iﬁ.

2.5 Meroanuyeckne MaTepuaJibl.
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Paszpnen Hcnoas3yemsie popMbl JleMoHcTpanuoHHbIi | Pa3snarouynblii
(HamMeHOBaHMe) OpraHu3anuu npouecca MaTepua MaTepua
Texcmoevie OObsacHUTETBHO- [Ipesenranun CoopHuKH
3a0auu WJUTFOCTPATUBHBIM, Tekcrtsl TECTOBBIX

JEMOHCTPAalMOHHbIN, IpakTukyM | KUM 3a/1aHU,
BBIIIOJJHEHUE  TPEHHPOBOYHBIX JTUIAKTUUECKUN
3aJ1a4, caMOCTOsITeNIbHAs paboTa pa31aToOYHbIN
Martepuail,
CIIPAaBOYHUKU
T'eomempusa na | OOBACHUTEIIBHO- [Tpesenraruu Texctol | COOpHUKH
naockocmu WJUIIOCTPATUBHBIN, KHWM, Tabnuisi TECTOBBIX
JE€MOHCTPALIMOHHBIN, TPAKTUKYM 3a/1aHU,
, BBIIIOJJHEHUE TPEHUPOBOUHBIX JTUIAKTUYECKUN
3aJ1a4, caMoCTOsITeNIbHAs paboTa pa3aaToYHbIN
Martepual,
CIIPaBOYHUKHU
Teopus OObsACHUTEIBHO- IIpesentauuu Texctel | COOpHUKH
MHO2041€HO8 WUTIOCTPATUBHBIM, KM TECTOBBIX
JE€MOHCTPALIMOHHBIN, TPAKTUKYM 3a/laHul,
, BBINIOJIHEHUE TPEHUPOBOUYHBIX JUIAKTUYECKUAN
3aJla4, caMoCTOsITeNIbHAs paboTa pa3aaToYHbIN
MmaTepua,
CIIPABOYHUKU
Mooyns OOBsACHUTETBHO- ITpezenTtanuu Texctol | COOpHUKH
WUTIOCTPATUBHBIM, KM TECTOBBIX
JIEMOHCTPALIMOHHBIN, TPAKTHKYM 3aJlaHuH,
, BBINIOJIHEHUE TPEHUPOBOUYHBIX JUIAKTUYECKUN
3aJa4u, caMoCTosITeIbHas paboTa pa3aaToYHbIN
Martepuar,
CIIPaBOYHUKHU
Ilpouseoonas. OOBsCHUTETBHO- IIpesenTanuu COopHUKH
WIUTIOCTPATUBHBIH, Tekctet KUM TECTOBBIX
JIEMOHCTPAIIMOHHBIN, TPAKTUKYM 3aJlaHuH,
, BBIIIOJIHEHUE TPEHUPOBOUYHBIX JTUIAKTHYECKUN
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3a/1a4, CaMOCTOsITeNIbHAs paboTa pa3iaToYHbIMA
MmaTepua,
CIIPaBOYHUKHU
Tpuzonomempusn | OObSICHUTEIHHO- Tekcrtsl CoopHukH
WJUTIOCTPATUBHBIM, KHWMBI, tabmuibt TECTOBBIX
JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3aJlaHUl,
, BBIIIOJHEHUE TPEHUPOBOYHBIX JUJAKTAYECKUM
3aJla4, caMOCTOsITeNIbHAs paboTa pa31aToOYHbIN
MmaTepua,
CIIPaBOYHUKHU
Hppayuonanvnvt | OObACHUTENBHO- Tekctbl CoopHuKH
€ JYpaseHeHusa u | WUIIOCTPATUBHBIN, KM TECTOBBIX
Hepasencmea JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3aJlaHUH,
, BBITIOJTHEHUE TPEHUPOBOUYHBIX UK TAYECKUM
3aJ1a4, cCaMOCTOsITeNIbHAs paboTa pa3laTOYHbIN
Martepua,
CIIPaBOYHUKHU
Ilapamempot OOBACHUTEIBHO- TekcTsl COopHuku
UJUTFOCTPATUBHBIN, KM TECTOBBIX
JE€MOHCTPALIMOHHBIN, TPAKTUKYM 3a/1aHU,
, BBITIOJTHEHUE TPEHUPOBOUYHBIX TUAKTAYECKUM
3aJ1a4, caMoCTOsITeNIbHAsA paboTa pa3naToYHbBINA
MaTtepuan,
CIIPaBOYHUKHU
Ilokazamenvnan | OOBSICHUTENBHO- TekcTsl COopHuku
u WUTIOCTPATUBHBIM, KM TECTOBBIX
Jocapugmuyeck | IEMOHCTPALMOHHBIN,IPAKTUKYM 3a/1aHU,
as ynKyuu , BBITIOJHEHUE TPEHUPOBOUYHBIX JTUJAKTUYECKUM
3aJ1a4, caMoCTOsITeNIbHAsA paboTa pa3IaToOYHBINA
Martepuai,
CIIPaBOYHUKHU
Cmepeomempusa | OOBSICHUTEIBHO- TexkcTsl COopHuku
WJUTIOCTPATUBHBIN, KHNM, TECTOBBIX
JEMOHCTPALIMOHHBIN,IPAKTUKY, | BUACO-TIPE3CHTALINU 3a/1aHU,
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BBIIIOJJHEHUE  TPEHHPOBOYHBIX JUJTAKTUIECKU I

3aj1a4, CaMOCTOATENIbHAs paboTa pa3aaTouYHbIN
Mmarepua,
CIPaBOYHHUKHU

NudopmanuonHo-MeToan4eckoe odbecrneyeHue
1. BaBwiios B.B. u ap. «3agaumn no matemaruke. Y paBHeHUs M HepaBeHCTBa», M.:Hayka, 1988
2. l'azera «MaTemaTukay, IprwiIokKeHue K 1 ceHTI0ps
3. EI'D-2013. Maremaruka: THIIOBBIC SK3aMeHAIMOHHBIe BapuaHThl: 30 BapuanToB / [lox pex. A.JL.
CemenoBa, 11.B. fmenko. — M.: U3narensctBo «HaunonansHoe odpasosanuer, 2013. — (I'MA-
2013.®UITN-mkoe)
4. EI'D-2013-2019. Dk3amen B HOBOM popme. MaTtemaTuka. 11 kmacc/ [lox. Pen. 1.B. Smenko-
M.: Actpens, 2012.
6. 3eiihpmanA.M.u np. «COOpHUK 3a/1a4 TOBBIIIEHHON CJI0KHOCTH TI0 OCHOBHBIM pa3jiesiaM
HIKOJIBHOTO Kypca MareMaTuku», Bomorna, 2004
7. Koponesa T.M. u ap. «IlocoOue mo MmaTeMaTuke B MOMOIIb yYaCTHUKAM IIEHTPATH30BAHHOTO
TecTupoBaHus», M, 2003

9. Cepus « IlpopunsHoe oOyuenue. Marematuka», Boinnycku 1 — 4, Bonoraa, Pycs, 2004
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2.6 Ciucok JuTeparyphbl

. AzapoB A.U., I'nanyn O.M., ®enocenxo B.C. Anrebpandeckrne ypaBHEHUSI 1 HEPABCHCTBA.
Munck: «Tpusuym», 1995 r.

. bospkuna I'.I1., [Tamenko I'.4. 3agaun ¢ napamerpamu. — Upkyrck: U3garensctso UpUUT
2001.

. Tamumkuit MUJL., Toneaman A.M., 3Bannu JL.U. COopHuk 3amad mo anrebpe. 8§ — 9.M:
«IIpocsemenuex» 2001 r.

. Kypnan «KBant». Ne 9,12, 1970 r

. Kypnan «Marematuka B mkose» Nel, 1994 r., Ned4, 1983r.

. COopHuk 3amay o MaTemaTtuke it nocrynatomux Bo BTY3b1./ . YuebHoe nmocobue/ Ilox
penakuueit M.M. CxanaBu, M. «Bpicmias mkomnay, 2003 T.

. Cararenosa JI.C. I'eomerpus. Pemaem 3anaun no mnanumetpuu [Teker] / JI.C. Cararenosa.
— Bonrorpan: Yuurens, 2009. — 150 c.

. Scrpebuneuxuit I'.A. 3anauu ¢ napamerpamu. — M.: [IpocBemenue 1988.

Cnmcok JuTepaTrypsbl 151 00y4al0UIUXCS U POAUTEJIel:

. Taymukuit MUJL., Tonbnman A.M., 3Bannu JI.WM. COopHuk 3amad mo anrebpe. 8 — 9. M:
«IIpocsemenne» 2001 r.

. Kouarmna, M.H. Marematuka: 9 xiacc. [logroroeka k «manomy EI'D» [Tekcr]| / M.H.
Kouaruna. — M.: Dkcmo, 2007. — 192 c.

. COopHUK 3a/1a4 1Mo MaTemaruke s nmocrynaromux Bo BTY3eL\ .: YuebHoe nocodue/ Tlox
penakuueir M.U. CxanaBu, M. «Briciias mkomnay, 2003 T.

. Maremaruka. Bapuantsl KOHKypcHBIX 3aganuii. OtBeThl U pemenus [Tekct] / mox pen.
[Tpod. B.A. Paitimna. — M.: Dx3amen, 2006. — 196 c.

. IlecrakoB, C.A. CO0pHUK 3a/1a4 [yl MOJTOTOBKH U MPOBEIEHUS MUCbMEHHOTO K3aMeHa 1o
anredpe 3a kypc ocHoBHOM mikonbl. [Tekcr] / C.A.lllencrakos, WM.P. Beicouxwuii, JIL.U.
3BaBuu. — M.: ACT: Actpensb, 2006. — 255 c.

. SmenxoM.B. A cnam EI'D Maremaruka, YdyeObHoe mocobue st 001eo0pa3oBaTeIbHBIX

yupexaenuit. [Ipocsemenue, 2015-2018

HHuTepHer - pecypcsl

http://schoolmathematics.ru/ege/zadanie-v10,

http://www.coolreferat.com/,

www.zadanonadom.ru,

matematikalegko.ru

http://onlinetestpad.com/ru-ru/TestView/GIA-2013-Matematika-Demonstracionnyj-variant-
REALNAYA-MATEMATIKA-1659/Default.aspx
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www.mathgia.ru - OtkpsITeiii 6ank 3agad o marematrke (I'1A)
http://www.mathnet.spb.ru/Imurpuii I'ymun — caiit 3JeMeHTapHON MaTeMaTUKU
http://wvvw.fipi.ru/ - DU

http://www.ege.edu.ru/ - Odunuanbuelii HHGOPMAHOHHBIH TopTaa EI'D
http://egeigia.ru/ - UadopmannoHHbIi 00pa3oBaTebHbIi mopTai. [IoAroToBKa K 9K3aMeHaM
http://uztest.ru/onnaita tectsl o mo maremaruke (['MA, EI'D).
http://festival.1september.ru/

http://school-collection.edu.ru/

http://www.ziimag.narod.ru/

http://www.alleng.ru/

http://bbk50.narod.ru/

http://smekalka.pp.ru/

http://pedsovet.su/load/18

https://neznaika.info/

http://alexlarin.net/

https://www.ctege.info
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http://pedsovet.su/load/18
https://neznaika.info/
http://alexlarin.net/
http://alexlarin.net/
https://www.ctege.info/
https://www.ctege.info/

Ipuiaoxkenne 1

CioBapb TepMHHOB.
Abcyucca mouku - KoopauHara Touku 1o ocu OX.
Anzedpauueckoit Opoodbio HA3BIBAIOT OTHOLIECHUE JIBYX MHOTOYJICHOB.
beckoneunaa oOecamuunas nepuoouueckas Opodv - necsiTHYHAs APOOb C TOBTOPSIOIICHCS
rpynmoi uugp mnociue 3amsarou.
bukeaopammnoe ypaBHeHrE — ypaBHEHHE BUla y=ax2+Bx+c=0.
Buccekmpuca mpeyzonvnuka — oTpe30K OMCCEKTPUCHI yrila TPEYroJbHUKA.
Bexmop - HanpaBIIEHHBIN OTPE30K.
Bnucannwtii y2on — yroi, BepiinHa KOTOPOTo HaXOJUTCSI HA OKPYKHOCTH.
Boicoma mpeyzonbhuka — 0Tpe30K NepreHANKYISAPA, MIPOBEIEHHOTO U3 BEPIIMHBI TPEYTOJIbHUKA K
MIPOTUBOIMOJIOKHOM CTOPOHE.
T'unepéona — HekoTopas KpuBas, Koropas sBisercs rpadukoM QYHKIUH OOpaTHOMH
IPONOPLUOHATIBHOCTH.
I'pagpukom nuneinon hynkyuu y=xx sBiseTcs npsmas, IpoxXoAsiias yepe3 Hadajao KOOpJIUHAT.
I'pagpuueckuit memoo pewienus - METOJl IpU KOTOPOM CTPOUTCS TpaduK JaHHOTO YPaBHEHUS.
H3zeneuenue Keadpammno2o KopHa- ONepalus HAXOXKJAEHUS  KBAJpaTHOIO KOPHS U3
HEOTPHULATELHOTO YUCIIA.
Hppayuonanvnoe ypasnenue — ypaBHEHHE, B KOTOPOM IIEPEMEHHasl COJEP/KUTCS IOJ 3HAKOM
KBaJIpaTHOT'O KOPHSI.
Hppayuonanvrnoe uucno - 6ecKkoHeUHas AecATUYHAs HeTlepuoinyeckas 1po0b.
Kacamenvnaa - npsimasi, UMeIoI1asi ¢ OKPY>KHOCTBIO POBHO OJIHY OOIIIYIO TOUKY.
Keaopam — 510 NpsIMOYTOJIBHUK, Y KOTOPOT'O BCE CTOPOHBI PABHBI.
Keaopamnvim Kopnem W3 4ncia a Ha3bIBAIOT TAKOE HEOTPULIATENBHOE YMCIIO, KBAaAPAaT KOTOPOTO
paBeH a.
Konnuneapnvie 6ekmopsl — BEKTOPHI, JeXallue T100 HA OJHOW MPsIMOM, THOO Ha MapaUieIbHbIX
MPSIMBIX.
Kopenwv ypasnenus — 3HaueHNE NEPEMEHHOH, IIPU KOTOPOM ypaBHEHHWE INPEBPAILAETCS B BEPHOE
PaBEHCTBO.
Kocunycom octporo yria TpeyrojbHHKAa HAa3bIBA€TCA OTHOLICHHE  NPUJISKAIIEro Karera
TPEYroJIbHUKA K TUIIOTEHY3E.
Komanzencom oCTporo yria TpeyrojbHUKAa Ha3bIBa€TCS OTHOIIEHHME IPHIEKAIIEro KaTreTa K

IMPOTHUBOJICKAIIIEMY.
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Koygppuyuenm oonounena — 4ucioBOM MHOXKHUTENh OJHOYJIEHA, 3alIMCAHHOTO B CTaHJIAPTHOM
BUJIE.

Kyouueckum koprnem U3 HEOTPULATEIBHOIO YMCIIA ¢ HA3bIBAIOT TAaKOE HEOTPULATEIBHOE YHUCIIO,
KyO KOTOpOTO paBeH a.

Jluneiinoe ypasnenue c 06yma nepemennsiMu — ypaBHeHue Buaa ax+By+c=0 ,rae a,B,c-HEKOTOpbIE
qucia, X,y-IIEpEMEHHBIE.

Jluneitnoe ypasnenue c 00HOUl nepemenHoil — ypaBHeHHE BuAa ax+B=(0 , rje a,B-HEKOTOpPHIC
ymcina, X-nepeMeHHasl.

Jluneiinvim Hepasencmeom Ha3bIBaeTCs HepaBeHCTBO Buaa ax+B<0 (<, >,>), rae a,B- JroOble
ypcna, az0.

Meouana mpeyzonbhuka — OTPE30K, COCAUHSIOIIMM BEpIIMHY TPEYTrOJIbHUKA C CEpPEIUHOMN
MIPOTUBOMOJIOKHOM CTOPOHBI.

MHnozoyzonsnuk - reoMeTpuueckas Qurypa, cocrosimas u3 X (x 0ompiie 2) TOYeK MIOCKOCTH, HE
JeKalUMX Ha OAHOM MpPSIMOW U IOCIIEOBATEIbHO COSAMHEHHBIX HENEPECEKAOIIMMHUCS OTpPEe3KaMu
(mocneaHsIst TOYKa COeTMHEHA C TIEPBOiL).

MHnozounen — cymMMa OJTHOYJICHOB.

Mooynem uucna Ha3BIBAIOT CaMO 3TO YHUCJIO, €CIM OHO HEOTPULIATENbHO; HA3bIBAIOT
IIPOTUBOINOJIOKHOE YUCIIO, €CIIH 3TO YUCIIO SIBISIETCS JEHCTBUTEIbHBIM YUCIIOM.

Mooyns 6exmopa (111HA BEKTOpaA) — JUIMHA OTPE3Ka, 33/1a10ILEr0 BEKTOP.

Henonnoe kBapaTHOe ypaBHEHUE - ypaBHEHHE, B KOTOPOM IIPUCYTCTBYIOT HE BCE TPH CIIaraeMbIX.
Henpugedennoe xpajjpaTHOE ypaBHEHHUE - ypaBHEHHUE, B KOTOPOM CTapIIni K03()HUIIMEHT OTInYeH
OT €IMHUIIBL.

Oénacmp onpedenenun YynKyuu — 10NyCTUMBIE 3HAUEHUSI HE3aBUCUMON MTEPEMEHHOM.

Oonounen — anredpanveckoe BhIpa)KEHUE, KOTOPOE INPEJCTaBIIsAeT COOON MPOU3BENCHHUE YHCeT U
HEPEMEHHBIX.

Okpyscnocms — rTeomeTrpudeckas ¢urypa, KOTOpash COCTOMT M3 BCE€X TOYEK IIJIOCKOCTH,
PaBHOYJAJIEHHBIX OT JAHHOW TOYKHU MJIIOCKOCTH.

Opounama moyxku — xoopauHaTa Touku 1o ocu OY.

Oc606031coenue om uppayuonanpHocmu - IpeodpPa3oBaHNUe BBIPAKEHUS K TAKOMY BHY, YTOOBI B
3HaMeHaTelse JpoOH He 0Ka3aJoCh 3HAKOB KBAJAPAaTHBIX KOPHEH.

Ilapabona - HexoTopas JTUHUS, SABISAIOMAsACA TpadUuKOM KBaApaTUYHON QYHKIUH.
Ilapannenozpamm — 4YETBIPEXYTOJbHUK, y KOTOPOrO IPOTHUBOJIEKALIME CTOPOHBI IIONAPHO
napauieNbHBI.

Hozcpewinocmuio npuénusxncenusn (aOCOMIOTHON MNOTPENIHOCTHIO) HA3bIBAIOT MOJYJb Pa3HOCTH

MCXKAY TOYHBIM 3HAUYCHUEM BCIIMYUHEBI U €€ HpI/I6J'II/I)KeHHI)IM 3HAYCHUEM.
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Iloooonble 00HOUNEHBL - 1BA OJTHOUWIEHA, COCTOAIINE U3 OJTHUX U TEX K€ NMEPEMEHHBIX, KOKIas U3
KOTOPBIX BXOJUT B 00a OTHOWICHA B OJJUHAKOBBIX CTCIICHSX.

Ilonnoe xBaipaTHOE YpaBHEHHE - YPABHEHUE, B KOTOPOM MPUCYTCTBYIOT BCE TP CIaraeMbix.
Ilocmopounuii Kopens - 4UCI0, IPU KOTOPOM 3HAMEHATEN b IPOOU 00pallaeTcs B HyIb.
Ilpusedennoe xBanpaTHOE ypaBHEHHE — ypaBHEHHUE, B KOTOPOM cTapiiuii koddduuueHt paBeH
SMHUIIE.

Ilpamoyzonpsnuk — napajjiesiorpamMmm, y KOTOporo Bce yriibl IpsMbIE.

Pasnocunvnoe npeobpazosanue —To Takoe NMpeoOpa3oBaHHUE MPHU KOTOPOM 3aMEHSETCS TaHHOE
HepaBeHCTBO (ypaBHEHHE) 00Jiee MPOCTHIM HEPABEHCTBOM (ypaBHEHHUEM ).

PasnocunbnbimMu HA3BIBAIOTCS T€ YPAaBHEHHS, KOTOPHIE WMEIOT OJWHAKOBBIE KOPHH WU 00a
YpaBHEHUSI HE UMEIOT KOPHEM.

Pasnvle 6ekmopbl- KOJNIIMHEAPHBIE COHATIPABICHHBIE BEKTOPHI, UMEIOIIINE OJIMHAKOBBIC JITTMHBI.
Paznosxcumv Ha MHOMCUmMeNU — TIPEICTAaBUTh JaHHBIH MHOTOWIEH B BHUJIEC MPOU3BEICHUS
OT/IENIbHBIX MHOKUTEJICH.

Payuonanvnoe evipaxcenue — anreOpanueckoe BBIPAKEHHE, COCTABIEHHOE M3 4YHCEN U
MEPEMEHHBIX C TTOMOIIBIO apU(METHUECKHIX OMepallfii U BO3BEICHUS B HATYPAJIbHYIO CTETICHb.
Pewenuem nuneitno2o ypasHeHus ¢ 08ymsa nepemeHHbIMU HA3bIBAIOT BCAKYIO Mapy uucend (X,Y)
KOTOpasi yJIOBJIETBOPSIET STOMY YpaBHEHHUIO.

Pewenuem HepaBeHCTBAa C NEPEMEHHOM — 3Hau€HUE MEPEMEHHOH, MpU KOTOPOl HEpaBEHCTBO
oOparraercsi B BEpHOE YHMCIOBOE HEPABEHCTRO.

Pewenuem cucmemsvl ypasnenuil Ha3bIBAIOT Iapy 3HAYEHHUH (X;y), KOTOpas OJHOBPEMEHHO
SIBJISIETCS] PELIIEHUEM TIEPBOTO U BTOPOTO YPaBHEHUS.

Pewiumov ypasnenue - 3HAUUT HAWUTH BCE 3HAUCHUS TEPEMEHHOW MPH KOTOPHIX YpaBHEHHUE
oOparaercsi B BEpHOE paBEHCTBO.

Pom6 — 510 MapaienorpaMM, y KOTOpOro BC€ CTOPOHBI PaBHBI.

Cunycom OCTpOTO yIila TpPEYroJbHMKA Ha3blBa€TCSd OTHOLIEHUE MPOTHBOJIEKAIIETO KaTeTa
TPEYroJIbHUKA K TUIIOTEHY3E.

Cucmema ypaenenuilt — MaTeMaTU4eCcKas MOJI€NIb CUTYallUH, COCTOSIIAs U3 JBYX YpPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Cokpawenue  anreOpawdeckol npoOW —  TOXKISCTBEHHOE TpeoOpa3oBaHHWE  3aJaHHOU
anredpandeckon Jpoou.

Conanpagnennvie 6eKmopwl - KOJMIIMHEAPHBIE BEKTOPBI, UMEIOIINE OJJUHAKOBOE HAIlpaBJICHUE.
Cpeonaa nunus mpeyzoabHuUKa - OTPE30K, COEINHAIOINN CEPEIUHBI ABYX €TI0 CTOPOH.

Tanzencom oCTpOro yriia TpeyrojibHHKa Ha3bIBae€TCS OTHOLIEHHE IPOTHUBOJIEXKAIIETO KaTeTa K

pusIeKalemMy.
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Toscoecmeo — paBeHCTBO, BEPHOE IMPH JIIOOBIX JOMYCTUMBIX 3HAUEHUSAX BXOJISIIMX B €r0 COCTaB
IIEPEMEHHBIX.

Tpaneyun — 4eTBIPEXYTrOIbHUK, Y KOTOPOI'O TOJBKO JABE MPOTUBOJIEKALINE CTOPOHBI IAPAJIIEIbHBL.
Tpeyzonvnuk - hurypa, KOTopasi COCTOUT U3 TPEX TOYEK, HE JIeKAIIMX HA OJHOU MPSIMOU, U TpexX
OTPE3KOB, COETUHSIOLIUX 3TU TOUYKH MOMAPHO.

Yenoeoit koagppuyuenm- vucno K B 3anucu y=kx.

Ilenmpanvhwlii yeon — yroi, BEpIIMHA KOTOPOTO HAXOAUTCS B LIEHTPE OKPYKHOCTH.
Yemovipexyzonbhuk — GUrypa, KOTopasi COCTOUT U3 YETHIPEX TOUEK (BEPIIMHBI YETHIPEXYTrOJbHUKA)
U YeThIPEX MOCIEAOBATEIbHO COSAUHSIOMINUX 3TH TOYKU OTPE3KOB (CTOPOHBI YETHIPEXYTOJIbHUKA).
I[lpu ostom: 1. HM Kakkue TPU JaHHbIE TOYKM HE JieKaT HAa OJHOM  MPSIMOWU;
2. COeIMHSAIONINE 3TU TOUYKU OTPE3KU HE JOJIKHBI HE MIEPECEKAThCS.

Umenue zpaghuxa — nepexoj; OT TeOMETPUIECKON MOJIETH K CIIOBECHOM.
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Ipuio:xxkenue 2

Muaznocmuueckuit eapuanm KUM.

1. 3aganue 1

[lapukoBas pyuka ctout 40 pyOneii. Kakoe Hanbonpliee 4uCIO TaKUX PydeK MOXKHO OyneT
KynuTb Ha 900 pyOneii mocie noseieHus eHsl Ha 10%?

2. 3apanmue 2

Ha nuarpamme mokasan cpenHui 0ayut y4acTHUKOB U3 10 CTpaH B TECTUPOBAHHMM y4YaIIUXCS 8-
ro kiacca no maremaruke B 2007 roxy (mo 1000-0annbHoi mikane). Cpeau yKa3aHHBIX CTpaH BTO-

poe mecto npuHaiesxkut CIIA. Onpenenure, kakoe Mecto 3aHuMaet LlBerust.

520 |
510 | u
500 |
490 | —
480 |
470 b — _
460 | —
450 |
440 |
430 |
420 |
410 |
400 |

Tynuc |

CLIA
ABCTpanud
Pymbinus
bonrapus
[sens

Hopeerus

BenukobpHranuns

['epmannsa
Wunonesns [ ]

3. 3aganme 3
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Haiimure miomans Tpamenuu, W300paKEHHOW Ha KIeT4yaTol Oymare ¢
pazmepoM kJeTku 1 cm X 1cM (cm. puc.). OTBeT maiiTe B KBaJpaTHBIX CAHTUMETpax.

4. 3aganue 4

Ha 6opty camonéra 24 MecT psi7ioM ¢ 3allaCHBIMU BbIXoJaMu U 11 MecT 3a meperopojkaMu, pas-
JensomuMu cajonbl. OcTanbHble MecTa HeyTOOHBI Ui Maccaxupa Beicokoro pocta. [Taccaxup B.
BBICOKOTO pocTa. HaiiiuTe BEpOSITHOCTh TOTO, YTO HA PETUCTPAIMH IPU CIydailHOM BBIOOpE MecTa
naccaxxupy B. nocranercs ynoOHoe mecto, eciu Bcero B camouiére 350 mecr.

5. 3aganmne 5
6

o 2 o
Haiigure KOpPCHb YpAaBHCHUA X + 2 Ecmn YpaBHCHUC UMCCT Ooiee OJIHOI'O KOpPHs, B OTBCTC

3anumuTe OOJBIIUN 13 KOPHEH.

6. 3axanue 6
c
/\

L—
A

By tpeyronsauke ABC AC = BC = 6, Beicota AH paBna 3. Haiigure yroxn C.

OtBer naiiTe B rpajaycax.

7. 3ananue 7

Ha pucynke usoOpasen rpagux | "t | w =
POU3BOIHOM GyHKIMH I (x)
OnpeaeIeHHON Ha

MHTEpBAIIE (—15 16). Hajizure

MIPOMEKYTKH BO3pacTaHUs

GyHKIMH f(x).

B oTtBeTe YKaXUTE OJIUHY HauOOJIBIIEro U3 HUX.

8. 3aganmue 8
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B npaBuiIbHOI 4YeTHIPEXYToJbHOM NUpaMHIe BbICOTa paBHa §, OOKOBOE
pebpo paeHo 10. Haitnure ee o6bem.

9. 3amanue 9

Haitngure 3HaueHMEe BBIpAXKEHHUS:

3\/§+10 . 3—5—\/3.

10. 3aganue 10

MOTOUUKIUCT, JABUKYLIUNCSA MO TOPOAY CO CKOpPOCThIO YO = 57 km/4, BbIe3XKACT U3 HEro u

cpasy II0CJIC BbIC31a Ha4YuHacCT Pa3roHATLCA C IIOCTOSAHHBIM

yckopeHuem ¢ = 12 gm/u * PaccrosiHuie 0T MOTOLMKIHCTA 0 TOPOJIA, H3MEPSEMOE B KHIOMETpaX,
at?
S = Vot + 7
ONPENEIACTCS BBIPAKECHUEM Onpenenure HauOoJbllee BpeMs, B TEUYECHUE
KOTOPOI'0 MOTOLMKIUCT OyaeT HaxXxOIUTbCs B 30HE (PYHKLIMOHUPOBAHMSI COTOBOI CBSI3U, €CIU
olepaTop rapaHTUPYeT IOKpBITUE Ha paccTosHMM He panee 4eM B 30 kM or ropoxma. Otser

BBIPA3UTC B MUHYTAx.

11. Baganmue 11

CMemaid HEKOTOPOe KOJMYECTBO 19-MPOIEHTHOTrO pacTBOpa HEKOTOPOTO BEHIECTBA C TAKHUM
K€ KOJMYECTBOM 13-MpOIEHTHOro pacTBopa 3TOro BemiecTBa. CKOJIBKO MPOILIEHTOB COCTABIISIET
KOHIIEHTpAIUs TOTyYUBIIIETOCs pacTBOpa?

12. 3apanue 12

Haiimure HauOoJIbIIEe 3HauEHHE ynkuun Y = 10In(x+5) — 10x — 21
0Tpe31<e[_4a5; 0].
13. 3ananme 13

2sin®x — sinx 0

a) Pemmnre ypaBHeHue 2cosx — \/§
k¥4

7,375

0) Haitnute Bce KOpHU STOTO ypaBHEHHsI, PUHAJICKAIINAE OTPE3KY

14. 3apanue 14
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Ha pebpe AAy npsmoyronbHoro — mapamtenenumnena ABCDA1B1CiD: B3sita  Touka E Taxk,

AB=4V2,\0_ 15 pn =14

gyro A1E = 6EA. Touka T — cepenuna pedpa B1Ci. M3BecTHO, 4TO
a) lokaxmwure, uto iockocts ETD1 nenut pebpo BB1 B orHOmEeHNn 4 : 3.

0) Haitnure mmomanp ceueHus napauieienumnesa miockocteio ETD:.

15. 3aganue 15 Ne 507258

24 +2x —x*
AN |

1
Og 25 —x2 14

Pemire HepaBeHCTBO 16

16. 3aganue 16

B npsimoyronsayto Tpanemnuio ABCD ¢ npsimpiM yriiom npu BepiimHe A U OCTPBIM YITIOM IpH
BepmrHe DBriucana okpyxHocTh ¢ neHTpom O. IIpsmas DO nepecekaer cropony AB B Touke M, a
npsimasi COnepecekaer ctopony AD B Touke K.

a) [loxaxure, 4o ZAMO = ZDKO.

0) Haiigure miomans tpeyronsauka AOM, ecnu BC =10y AD =15,

17. 3apanue 17

B utone 2016 rona minanupyercs B34Th KpeAUT B OaHKE Ha MATh JIET B pa3Mepe S Thic pyOIieH.
VYcnoBust ero Bo3BpaTa TaKOBBI:

— KaX/IbI{ SIHBaphb OJIT Bo3pacTaeT Ha 20% 10 CpaBHEHHUIO C KOHIIOM MPEbIYIIEro roja;

— ¢ (heBpalIs M0 UIOHB KAXKJIOTO ro/1a HEOOXOUMO BHITUIATUTE YaCTh J0JTa;

— B utone 2017,2018 u 2019 nonr octa€rcst paBHBIM S ThIC. pyOIei;

— Boiwiatel B 2020 1 2021 rogax paBHbl 1o 360 ThIC. pyOmeit;

— k utoito 2021 gonr OyneT BHITIIIAYEeH MOTHOCTHIO.

Haiiaure oOmryto cymMmmy BBITUIAT 32 TISTH JIET.

18. 3aganmue 18

Haiinute Bce 3HaueHus &> pu KaXKJIOM M3 KOTOPBIX YpaBHEHHE l—2x=a— 3|x ’ AMEET
OoJiee IBYX KOpHEH.

19. 3apanue 19

Habop coctout u3 33 HaTypajbHBIX YHCEN, CPEAU KOTOPBIX €CTh uncnia 3,4 u 5.
Cpennee apudmernueckoe J1t00bIX 27 yncesa 3TOro Habopa MeHbIIE 2.

a) Moxer 11 Takoit Habop cofepxarh poBHO 13 enuHuI?

6) Moxer 1 Takoi Habop coaepkaTh MeHee 13 equaun?

B) JlokakuTe, 4TO B JIFOOOM TaKOM HaOOpE €CTh HECKOJIBKO YMCesl, CYMMa KOTOPBIX paBHa 28.
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https://math-ege.sdamgia.ru/problem?id=507258

Ipuio:xkenue 3

Jenosas urpa "Crpourein”’

Hemnu:
ycBoeHue (HOpMYJI Il BBIYUCIICHHS TUIOIIAAM IMapajuiesiorpaMMa, TPEyroJIbHUKA, TPATICIIHIH;
MPUMEHEHHUE MOIYYeHHBIX 3HAHUM K PEIICHUIO MPAKTUYECKUX 3a/a4;
pa3BUTHE MAaTEMaTUYECKOTO KPyro3opa;
pa3BUTHE HABBIKOB OOIIEHUSI, COBMECTHOM JEATEIHLHOCTH, OTBETCTBEHHOCTH 32 KOJUICKTHB, €T0

CIINIOYCHHUE; IIPUBUTHUC HHTCPCCA K MAaTCMATHUKCE.

Cnoso nedacoey:
CrpouTtenbHoe MPOU3BOJCTBO CETOHS — 3TO MEXaHU3UPOBAHHBIH MpoLecc COOPKU 3AaHUM U
COOPY’KEHHH U3 KpYITHOpa3MEPHBIX JleTalleil, N3rOTOBJIEHHBIX 3aBOACKUM criocoOoM. OniHa u3
HauboJee pacnpoOCTPaHEHHBIX CTPOUTEIBHBIX Npodeccuil — ctoisp. Crossp paboraeT B
CTPOMTEIBHO- MOHTA)XKHBIX OPTaHU3AIMIX, HA IEPEBO0OOPA0OATHIBAIOIINX MTPEIPUATHIX, B
CTOJISIpHBIX MacTepcKuX. OH BBINOIHSAET pa3IMyHble ONEpallii HAa CTAHKAX: HA KPYTJIOMUIbHBIX —
packpoii muomMaTepHasoB, Ha (PyroBajibHBIX — CTPOraHUE, Ha JI0JIOSKHBIX U HIMITOPE3HBIX —
BbIJJAJIOJIMBAaHUE THE3/1 U 3ape3aHue IIUMOB y 3ar0TOBOK.
HenocpencTBeHHO Ha CTPOUTEIEHOM OOBEKTE CTOJISP YCTAaHABIMBAET OKOHHBIE U IBEPHBIE OJIOKH,
MIPOM3BOIUT HACTHIIKY JIOMIATHIX U MAPKETHHIX TI0JI0B, MOHTHPYET BCTPOCHHYIO MEOEITh.
Beinonnenune takoil paboThl HEBO3MOXKHO 0€3 3HaHUS YCTPOWCTBA U MIPABUII SKCILITyaTalluu
JiepeBo0OpadaThIBAIOLINX CTAHKOB, 3HAHUS TEXHOJIOIMH M OPraHU3allli CTPOUTEILHOTO
IIPOM3BOJICTBA, YMEHUE YUTATh YepTexu. [Ipodeccus Tpedyer 00 beMHOTO BOOOpaskeHMs,
XOPOIIETO TJIa30Mepa, 3HAHUS TEOMETPUH, PUCOBAHHS, YEPUCHUSI.
Ceroanst Mbl Bce OyzieM BBICTYNATh B poJiM cTpoutesei. TpeOyercs BBIMOIHUTH paboTy 1o
Hactuny nonos Lentpa JO/.
3ajada Takas: IpOU3BECTH HACTUJI MAPKETHOTrO M0JIa B aKTOBOM 3aJie pa3MepoM 5,75M X 8m.
[TapkeTHBIE TUIMTKH UMEIOT (OPMY IPSIMOYTOJIEHBIX TPEYTOJIEHUKOB, ITapauIeIorpaMMOB,

paBHOOOKHUX Tpamnenuil. Pazmepsl npenctaBieHbl Ha pUCyHKe 1.
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20 20

15 15 20

Puc. 1. Pasmeps! mmrok

Ilpasuna uepor:
Y4acTBYIOT TpU KOMaHbl — OpUTaIbl:
A — crosspsl
B — nocraBmuku
C — napKeTyuKH.
B kaxxnoii komanae nusbupaercs Opuraaup.
OO6si3anHOCTH OpUTan:
A — U3TOTOBUTH NAPKETHBIE IUINTKHU YKA3aHHBIX Pa3MEPOB B TAKOM KOJMYECTBE, YTOOBI IIOCIIE
HACTHJIA TI0JIa HE OCTAJIOCh JIUIIHUX TUIMTOK M YUCIIO TPEYTOJIbHBIX IUTUTOK OBLII0O MUHUMAIIBHBIM, a
IUTUTOK B (hopMe mapajuieniorpaMma U Tparneuuii — OJMHAKOBOE KOJIHUYECTBO.
B — HyXHO 10CcTaBUTH HEOOXOUMOE KOJIMUYECTBO IJIMTOK HAa CTPOUTENBbHYIO TUIOIAAKy. OHU
PacCYUTBIBAIOT 3TO KOJIUYECTBO.
C — 4T00OBI MPOKOHTPOIUPOBATH JOCTABKY HAJIO HAMEPE 3HATh, CKOJIBKO U KaKMX MapKETHBIX
TUTUTOK MTOHAIOOUTCS AJIs1 MOKPBITHUS MOJa.
[To6exaeT Ta KOMaH/a, KOTOpas MepBOM BHITIOJIHUTH NMPABWIBHBIN pacueT. [l 3Toro Hajo 3HaTh
(bopMyIIbl sl BBIYMCIIEHUS TUIOIIAIKH YKa3aHHBIX (QUTyYp.
ITpu paboTe ¢ yueOHUKOM pa3pelnaroTcs B3aMMOKOHCYIbTalluU BHYTpHU Opuraa. [Tpu
HEO0XO/IMMOCTH TaK)K€ KOHCYJIBTALUIO AAET YUUTENb.
[Tocne n3yueHus: TEOPETUUECKOT0 MaTepraia MpoBOJUTCS MpoBepKa roroBHOCTH Opuraz. C aToit
LIEJIBIO 3aAF0TCS BOIIPOCHI:
Ilo kakum ¢hopmynam MOHCHO 8bIYUCIUMb NIOUAOL MPEYOTbHUKA?
Yemy pasna niowaos napanieiocpamma?
Kax moorcno sviuuciums nnowade mpaneyuu?
Kaxk eviuuciums niowads npamoy201bHo20 mpey201bHuKa?
OtBertsl orleHUBatoTCs Oaamu. CyeT 3armuchIBaeTCsl Ha JI0CKe.
Crnenyroniuii aTan Urpsl: Kaxaasi KoMaHAa MPUCTYNAET K MPAKTUUYECKUM BbIUHACICHUSM.
ITapkeT yknaasIBaeTcs B psibl TaK, YTO MApaIETOrPaMMBbl M TPAIIEIUH YEPEYIOTCS, a

TPEYTOJIbHUKOB B OJHOM PSITy BCETO JiBa (puc.2).
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VAR

Puc. 2. [Topagox pacnonoxerma napi b i erammyirm

[Tozcuersl mOKa3bpIBatOT, YTO B OJIHOM PAY 110 IIMPHUHE YKJIAIbIBAIOTCS 1O 2 TPEYroJbHUKA U 110 8

napajuieJIorpaMMOB U TPATICIIHi.

JleficTBUTENBHO, TUIONIAIb OJHOM MOJI0CH upuHOK 20cM 1 JymrHOM 575 cM Oynet S=20 x 575 =
11500 cm?. TTnomas ogHOro TpeyroasHuka S = S x 20 X 15 = 150 cm2. Toraa miomas JByX
TpeyronpHukoB 300 cM?, momane napannenorpamma S = 20 x 35 = 700cm? , Tpanenun S =
(50+20) x S x 20 = 70 x 10 = 700 cm?. CreioBaTeNbHO, B OJHOI IOJIOCE MO IIMPUHE aKTOBOTO 3aj1a
MTOMECTHUTCS 10 8 TapaJIeJIoOrpaMMOB U TPATICIIHA:

(11500-300):700=16.

Takux nonoc B gyiuHe 3ai1a nomectures 800:20=40.

CnenoBarenbHO, A HACTHIIA ToJa moHaaoouTcst 80 TpeyroabHUKOB U 1o 320 napaiienorpaMmMoB
Y Tpareuui.

IIposepxka:

IUIOIIA b aKTOBOTO 3aa 575x800=460 000 cm?,

UIOIIAb OJHOM Moockl 575%20=11500 cm?,

KoJIn4ecTBO 1ojoc 40,

MOATOMY TUIONIAIh AKTOBOTO 3aJla = IJIOMIAIh OJHON MOJIOCH YMHOXHUTh Ha KOJIMYECTBO TMOJIOC.
DTOT ATan OYeHb OTBETCTBEHHBIN. BHIYUCIAIOTCS TUIOMAAN TUIOCKUX (DUTYp, TPOU3BOISATCS
pacueTsl. B KoHIIE 3TOTO ATamna yyamuecs U3 Kaxaou Opurabsl 1al0T 00bsICHEHUS, KaK OHU
BBIYHCIIMIIN HY)KHOE KOJIMYECTBO IUIUTOK.

Wnet pa3roBop 06 skoHOMHH MaTepuaina. Ha mepBbiii T1aH BHICTYAET MaTeMaTHYECKOE
cojiep)aHue pabOThI. MPOUCXOIUT MPOIECC TPUMEHEHHUS 3HAHUI Ha mpakTuke. Ha aTom sTarme
UTPBI OpUTAIBI TTOTYYAIOT ONIPEIETIEHHOE KOJIMUYECTBO 0AJIOB, a MPAaBHJIBHO OTBETUBIIINE — OLICHKU
B JKypHale.

3axmrounTeNbHBIN dTan. Ha Hem mpoBepsieTcs, HACKOIBKO TTTyOOKO YCBOMIIHM yJalluecs MaTepua.
st aTOTO MpeIaratoTCsi KOHTPOJIBHBIE BOIPOCHI:

JatiTe onpeneneHne TUIOMAAN MPOCTHIX HUTYP.

JoxaxuTe, 4TO TUIOLIAAbL HapajjieiorpaMMa paBHa MPOU3BEACHUIO €r0 CTOPOHBI Ha BBICOTY,
IIPOBEICHHYIO K 3TOU CTOPOHE.

ZIOKa)KI/ITe, 4To 11o1aab TpEyrojJlbHHUKA paBHA ITOJIOBUHE ITPOU3BCACHNA €0 CTOPOHEI Ha BBICOTY,
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IIPOBEICHHYIO K 3TOU CTOPOHE.

Jlokaxxute, 4TO IUIOLIAAbL TPAIELIMKY PaBHA MPOU3BEICHUIO TIOJIyCYMMbI €M0 OCHOBAaHUI Ha BBICOTY.
ITo xakoMy nIpaBUITy YKJIaJbIBAJIA MAPKETHBIE IIUTKU B psa?

Kak npou3Boananch BBIYUCIEHUS TUIOLIAM OJJHOTO psiaa MIUTOK?

[TonBoOAsTCS pe3ysbTaThl UTPHI.

Pacnipenenenue BpeMeHu:

CrnoBo yuuTento o npoheccuu CTPOUTENS — 5 MUH.

[TocraHoBKa 3a1auu - 3 MUH.

Pabora ¢ yuebnukom - 8-10 muH.

Bbluncnenne koiMuecTBa MiIMToK - 16 MuH.

KonTposbHbie BOMPOCHI - 8 MUH.

JlomamHee 3aganue - 3 MUH.

BunHo, uTo nenoBas urpa npeacTaBiisieT cOO0M HEMPEPHIBHYIO M1OCIIE0BATENBHOCTh YU€OHBIX
JIEMCTBUI B MPOLECCE PEIICHUSI IOCTABIEHHOM 33]a4u. DTOT MPOLECC YCIOBHO pACUICHSAETCS Ha
CJIEIYIOLNE ITAIbI:

3HaKOMCTBO C PO ecCHen.

[TocTpoeHre UMUTAITMOHHON MOJEIN POU3BOACTBEHHOI'O OOBEKTA.

[ToctanoBKa ri1aBHOM 3a7aun OpurazaM U BBIICHEHHE UX POJIM B IPOU3BOJICTBE.

Co3nanue UrpoBoi mpoOIEMHOM CUTYaAIUH.

OgnagieHre HeOOXOIMMBIM TEOPETUUECKUM MATEPHUATIOM.

Pemenne npon3BoACTBEHHOM 33/1a4M HA OCHOBAHMM MATEMAaTU4YECKUX 3HAHU.

IIpoBepka pe3ybTaToB.

Koppektuposka.

Peanuszanus NpuHATOrO pelIeHHUs.

AHanm3 UToroB paboTHI.

OrieHka pe3yabTaToB paboTHI.

OcHOBHas ujiest UTPbl B TOM, 4TOOBI CO3/1aTh CUTYaLMIO, B KOTOPOM O0y4arommecs, oCcTaB1UB
ce0s1 Ha MECTO YeJI0BeKa TOW WIIM MHOM CIIeaTbHOCTH, MOTJIM YBUJIETh U OLIEHUTh 3HAYEHUE
MaTeMaTUYeCKUX 3HAHUI B MPOU3BOAUTEIHHOM TPY/I€, CAMOCTOSTENILHO OBJIaIeT HEOOXOAUMbBIM
TEOPETUUYECKIM MAaTEpPHAJIOM M MPUMEHIIIN TIOJTy4YE€HHbIE 3HAHUS Ha MIPAKTHKE.

bnaronapst copeBHOBaTEIbHOMY XapaKTepy JEI0BOM UTPBl aKTUBU3UPYETCSE BOOOpakeHUE

06yqa101u1/1x05{, 4TO IOMOT'aCT UM HAXOAUTh PCHICHUC MOCTaBJICHHOM 3a4a4H.

IIpuioxenne 3
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3ansiTue B UTpoBoii hopme.

Heab: B urpoBoii popme MpoBepUTH CTETIIEHh TOTOBHOCTH 00YYAIOIINXCS K UTOTOBOM aTTeCTAIluU B

dopmare EI'D.

3agaun:

e (opmupoBaHUE U pa3BUTHE TO3HABATEILHON AKTHBHOCTU O0YUaIOIINXCSB;
e COBEpIIECHCTBOBAHUE 3HAHWUW, YMEHUI U HABBIKOB 10 MAaTEMAaTHKE;
e pa3BUTHUE BHUMAaHUS, aMSTH, AOCTPAKTHOTO MBILIICHUS;

e BOCIHMTAHHC MHTCPCCA K MATCMATUKCE.

Oﬁopysza}me: MYHBTHMCHHﬁHLIﬁ IMPOCKTOP, 9KpaH, KOMIIBIOTCPHOC OCHAILICHUEC, TOCKA IJIA

OTpaXeHUsI HAOPAHHOI CyMMBI OAJIJIOB JUISl KAXK/10M KOMaHIbl.
1. Oprann3auMoHHbIN 3TAN ypoKa.

3npaBcTByiiTe, foporue pedsra. Ceroaus Mbl mpoBoaum urpy “Kak s roros k EI'D no
maTtemaruke?”. ['1aBHas 1enb Urpbl — IPOBEPUTH Ballly roTOBHOCTH K rOCYJapCTBEHHOM UTOTOBOI
arrectanuu B ¢popmare EI'D. Hamma 3agaua y3HaTh, KTO U3 Bac UMEET OOJIbIIE BCETO 3HAHUN 110
maremaTHke. [loOeaurenu OyayT HarpakJIeHbl AUIIOMaMU U Iipu3aMu. B urpe npuHuMaeT ydactue
BECh KJIACC, KOTOPBIH JIENIUTCS Ha JBE KOMaH/Ibl. B Kax/10i1 komaHie BbIOMpaeTcs KaluTaH,
KOTOPBIN KYpUPYET UTPY KaKJOr0 YJaCTHUKA CBOeW KomaHabl. Kakas KOMaH1a onpenenser
Ha3BaHUE.

3apanee onpeensieTcst CYeTHasi KOMHUCCHs, KOTopasi OyeT CUuTaTh Oasuibl.
2. Xoa urpsl.

Utak, urpoxu rotossl? HauaTts urpy s xouy co cios P.bakona «ToT, KTo He 3HaeT MaTeMaTHKH, HE

MOKET y3HATb HHUKaKoH ,prrOfI HAaYKH U JaK€ HC MOXKCET O6H&py>KI/ITB CBOCT'O HCBCXKCCTBA. »

IlepBblii 3TA MIPBI. YragaiTe ABTOPOB N3BCCTHBIX (bpa3 O MAaTCMAaTHKCE. Ka)I(I[aH KOMaHJa 11o

ouepenu IpoOyeT oTrajiaTh aBTOpa BhICKa3bIBaHMUsI, 3@ BEPHBIM OTBET — 5 0alIoB.
1. Marematuka — napuna Hayk, apudmerrka — napuna marematuku. Omeem: (K. @. I'aycc)

2. Marematuky yKe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSA0K NpuBoauT. Omeem: (M.B.

Jlomownocos)
3. BroxHOBeHNE HY)KHO B TCOMETPHH HE MEHbIIIE, YeM B 11033uu. Omeem: (A.C. [lywkun)

4. IMeHHO MaTeMaTHKa JaeT HaJeKHEHIIe mpaBujia: KTO UM CJIICAYCT — TOMY HEC OIIaCCH oOmaH

qyBCTB. Omeem: (JI. Diinep).
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Bropoii 3Tan urpel. Kanutan koMmasabl onpeaesnseT Y4aCTHUKOB, KOTOpPbIe OYyT BBIOIHATh

3aganus 1o 6azosomy Kypey EI'D. Kaxnomy ydactHuKy gaércs 20 MUHYT, KaKJ10€ BEPHO

peléHHoe 3a1aHie IPUHOCUT KOMaH/IE€ JJONOJTHUTEIbHbIE OalIbl.

o Ilepssiif yuactHuk BoinonHseT 1 3amanue EI'D (mpoBepka BHIYUCIUTENBHBIX HABBIKOB).
Bropoii yuactHuk BeinosHseT 8 3aganue EI'D (reomeTpus B )KU3HN).
e Tpernii yuactHuk BoinonHseT 13 3ananue EI'D (ctepeoMeTpus B )KU3HM).

e Tpernii 3Tan urpsl. Bam npearaercs Ha BBIOOp 3a1aHus IO TPEM TeMaM:

1. «3agaum mpaKTUIECKOTO CONEPKAHUSY,
2. «['eomeTpusi B )XU3HUY», « TpUTOHOMETPHS»,

3. «YpaBHEHUs», «3a1a4m)»

Kax s zomoeé x EI'D no mamemamuxe?

e |
codepxaHus

¢ e N N N
€ XU3HU

o | N N
s vpeonewn 20 | 20 |50 | 40 | 50 |
s s ([EOT (200 (50T (0] (50T
(20 3apanme EM3)

B kaxmoii TeMe npeAcTaBIeHBI M0 MATh 3aIaHUi pa3HOTO YpOBHS ciiokHOCTH OT 10 10 20 Gamios

(cm. cmaiin 1). Urpy HaumHaeT nepBasi KOMaH/1a, BRIOUpAET KaTerOpUIo 3aJJaHus U CJI0KHOCTh, Ha

06ILYMBIB8.HI/IC Jaércs 1 MHHYTAQ, B CJIy4ac NpaBUJIbHOI'O0 OTBCTA OaJlIbl 3aCUMTHIBAIOTCS KOMaHJE,

KOTOPBIC (bI/IKCI/III)YIOTCSI CYETHOM KOMHCCHEH. HpI/I HCBCPHOM OTBCTC, BTOpad KOMaHIa MOKCT NaTb

CBOI1 OTBET, B ClTyyae BEPHOI'O OTBETA €I 3aCUUTHIBAIOT OAJUIbI M BHIOOP CIEAYIOLIETO 3aJaHHs

JeJaeT Ho0eInTeIh.
3ananusi, KOTOPbIE MPeIararoTcsl 00yJarouMCs:

3agaum NMPAKTHIECKOIo CoACpKaHusA
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baniabl 3aganue BepHblrii
0TBeT

10 Takcuct 3a mecsi mpoexan 6000 km. CtoumocTs 1 1 6eH3uHa 20 pyOIIei. 10800
Cpennuti pacxoy 6ensuna Ha 100 kM coctaBisgeT 9 1. Ckonbko pyoneit
NOTPATUII TAKCUCT Ha OEH3UH 32 3TOT MecsI?

20 B nernem narepe 236 nereit u 28 Bocriutareneil. B aBTo0yc momemaercs He 6
6osee 46 maccaxxupoB CKOJIBKO aBTOOYCOB TpeOyeTcs, 4TOOBI IEpPEeBE3TH
BCEX U3 Jlarepsi B ropoj?

30 BonbHOMY Mpomucan Kypc JIeKapcTBa, KOTOpOE HYKHO mpuHUMATH 110 0,5 1 3 7
paza B JieHb B TeueHue 21 qus. Ynakoska cogepxut 10 tabnerok no 0,5 r.
Kakoe HaumeHblIee KOTMYECTBO YIIAKOBOK TpeOyeTcsl Ha BECh Kype
Je4YeHUS?

40 VYcTaHoBKa IBYX CUETUMKOB BObI (X0JI0AHOM U ropsyeit) crout 3300 7
py6uteit. Jlo ycraHOBKH c4€TurKOB 3a Boay miatuin 800 pyoieit
exxeMmecsiuHo. [Tocine ycTaHOBKHM CUETUMKOB €XKeMecsUHasl oIjiaTa BOJIbl cTana
coctaBiyATh 300 pyOieii. Uepes kakoe HauMeHbIIEe KOJTMYECTBO MECALIEB
HKOHOMHSI IO OTIJIATE BOJIBI MIPEBBICHUT 3aTPATHI HA YCTAHOBKY CYETUHKOB,
eciu Tapudbl HAa BOIY HE U3MEHSATCA?

50 YetsIpe pyOamku aemieBie KypTku Ha 8%. Ha ckosIbKO IpOLIEHTOB MATH 15
pybalex 10poxe KypTKu?

I'eomeTpus B sKM3HU
Bajibl 3aganue BepHbiit
oTBeT
10 Kakoii HaumensbIuii yroi (B rpaaycax) oOpa3ytoT MUHYTHAs U YacoBas 150

cTpesiku yacos B 7:007
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20

[Toxapnyto necTHUILY JIMHOU 13 M NMpUCTaBUIIM K OKHY JoMa. HukHuii

KOHCIL JECTHULIBI OTCTOUT OT CTCHBI Ha 5 M. Ha kakoii BeIcOTE PacCIioJIOKEHO

e

okHO? OTBET JlaiiTe B METpax.

13 m

12

30

Ot cronba BeICOTON 9 M K 1I0MY IPOTSAHYJIU IPOBOJ, KOTOPBIA KPEUTCS Ha
BbIcoTe 3 M OT 3eMuin. PaccrostHue ot goma jo cronba 8 M. Haiinure nuny

IpoBOJaa B MCTpax.

8m

10

40

UYenoBek, poCT KOTOPOTO PaBEH 2 M, CTOUT HAa PACCTOSIHUU 3,5 M OT
ynuyHoro ¢onaps. [Ipu aTom yirHa TeHu yenoBeka paBHa 1M. Onpenenure

JUIMHY OHaps B METpax.
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50

Ha pucynke n3zo0paxén konozaeu. Koporkoe mieuo umeer 1iuHy 4M, a

JJIMHHOC — 6M. Ha ckoibko MCTPOB OIIYCTUTCA KOHEL JJIMHHOTO IlJIC4ya,

KOrja KOHCL KOPOTKOI'O ITIOJHUMCETCA Ha 1 m?

1,5

o
hﬁ.’ﬁ- %
7
Tpuronomerpus
Baxnbl 3aganue BepHblii oTBeT
10 Ympocrure: 7
7tg13°tg77°
20 Yupocrure: 54
36V6 - tg — - sin—
V6-tg—-sin—
g 6 4
30 Yupocrture: 5
5c0529°
sin61°

54




40 Ynpocrure: -24

24(sin"17° — cos*17%)

ros34°

50 B (220 3
Haiioume tga, eciu cosa= 1% u o .

YpaBHeHust
Banabl 3aganue Bepnblii oTBeT
10 Haiinure xopeHb ypaBHEHUSA: -5
2 1 1
—— x = —_—
9 9
20 Haiinure xopeHb ypaBHEHUSA: 3
V15-2x =3
30 Haiinute KopeHb ypaBHEHHUS: 14
x—119

x+7

40 Haiinure kopeHb ypaBHEHUS: 1
32x—4 . EE—K =1
50 Haiinure kopeHb ypaBHEHUS. -1
X
tg T =-1
B oTBeTe ykaxuTe HanOOIBIINI OTpULIATENbHBIN KOPEHb YPaBHEHUS.
3agaun
Bajibl 3amanue Bepubii
OTBeT
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10 Ha noBepxnoctu rio0yca diomactepom nposezeHs! 17 napanieneit u 24 432
Mepuauana. Ha ckosibko yacTeil IpoBEeAEHHBIC JTMHUU Pa3IeIIHIIN

MOBEPXHOCTH TI100yca?

20 Ha nanke oTMeueHbl IONEpeYHbIE JINHUNA KPACHOTO, XKEITOTO U 3€JIEHOTO 21
nBeTa. Eciau pacnuianTh najuky 1o KpacHbIM JIMHUAM, HOJIYYUTCS 5 KyCKOB,
€CJIN 110 JKENTHIM — 7 KYCKOB, a eciiu 10 3e1EHBIM — 11 KyckoB. CKoIbKO

KYCKOB IIOJIyYUTCSI, €CJIM PACHMJIUTD NAJKY 10 JIUHUAM BCEX TPEX I[BETOB?

30 B kop3une nexut 30 rpu0oB: pbLKUKH U Tpy3au. 3BecTHO, 4TO cpeau 19
mo0bIX 12 rpuOOB UMeeTCst XOTs Obl OJIMH PBDKHK, a Cpeau JTFObIX 20

rpuOOB XOTsI ObI OJTUH TPy3/b. CKOIBKO PEKUKOB B KOp3uHE?

40 VYnuTKa 3a IeHb 3a10J13aeT BBEPX 110 ACPEBY HA 5 M, a HOUBIO CIIOJI3aeT Ha 4 6
M. BricoTa nepeBa 10 M. 3a cKOJIbKO HEH yIUTKA AOMOI3ET OT OCHOBAHHMS 10

BEpILUHEI iepeBa?

50 Crnucoxk 3ajaHuil BAKTOPUHBI COCTOUT U3 25 BOIIPOCOB. 3a Kax bl 17
IIPaBUJIBHBIN OTBET YYEHMK ITOJIy4all 7 OYKOB, 3a HEIPABWIbHBIA OTBET C
HETO CIHCHIBATIHN 9 OYKOB, a IPH OTCYTCTBUHU OTBETA JaBayid () OYKOB.
CKOJIBKO BEpHBIX OTBETOB JaJl YYeHUK, HaOpaBIIuil 56 04KOB, €CiIH

W3BECTHO, YTO 1O KpaiHel Mepe OJIMH pa3 OH Omuocs?

3. Utoru urpsl.

B koH11e ypoka cuéTHasi KOMHCCHSI TOABOJUT UTOTH UTPbI, CYMMHpPYsI Oaslibl, HAOpaHHbIE

KOMaHIaMH.

Hcnosb3yembie HCTOYHUKH HHGOPMAaLIUH.
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2. EI'D 2018. Marematuka. 50 BapHaHTOB THITOBBIX TECTOBBIX 3ananuii/ 1.B. fAmenko n

npyrue. — M.: U3narensctBo «OK3aMeH, 2016. — 247¢.».
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