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1. KoMIutekc OCHOBHBIX XapaKTEePUCTUK TONOJHUTEILHOI 001Iepa3BuBaloniei
NPOrpamMMbl

1.1 ITosicHUTEIBLHAA 3aAINCKA

JononuurensbHas oOmiepasBuBatoiias nporpamMMa «PeajbHas MaTeMaTHKa»  COLMAJIbLHO-
rYMaHUTAPHOI HANpPaBJEeHHOCTH pa3padoTaHa U IMPEIOCTaBICHUS OO0pPa30BaTENbHBIX YCIYT
0o0yyaromMcs cTapliiero mkoibHoro Bozpacra (15 - 17 ner) B yenosusix MBY 10 r. YapsaHoBcka
«IIJIT Ne 2.
VYpoBeHb mporpammbl 0a3oBblif. Paccuntana Ha oOydaromuxcs, UMEOIUX 0a30Bble 3HAHUS 10
MIKOJBHOM mporpamme. [Ipeanonaraer MCrosib30BaHUE M PeaTM3alrio TakKuX (HopM opraHU3alnuu
MaTepuaia, KOTOpble JOIYCKal0T OCBOCHHUE CIEIUAIN3UPOBAHHBIX 3HAHUH U A3bIKA [10 MAaTEMAaTUKE,
rapaHTHUPOBAHHO O0ECHEUMBAIOT TPAHCIALMIO OOmeH M LEeJNOCTHOM KapTUHBI B paMKax
COJIepKATEIbHO-TEMaTUYECKOTO HAPaBJIEHUs IPOTrPAMMBI.

IIporpamma pa3paGoraHa B COOTBETCTBMH CO CJIeAYHONIUMH HOPMATHBHBIMHU
JAOKYMEHTAMM:

1. ®enepanbublii 3akoH 0T 29 nexadps 2012 . Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit
®enepanumny.

2. Konuenuusi pa3BuTHsS JONOJHUTEIbHOrO oOpa3oBanus jnereil no 2030 rona,
yTBepxaAeHHas Pacnopsikenuem IlpaBurensctBa Poccuiickoit ®enepanun ot 31.03.2022 . Ne 678-
p.

3. KoHuenuus pa3BuTHs JOMOJNHUTENBHOTO oOpa3oBanus gereir no 2030 roxa,
yTBepxaAcHHas Pacnopskenuem [IpaBurtenscra YinbsiHoBckoM obmactu ot 20.09.2022 Ne 485-mp.

4. Pacnopsixenue [IpaButenbctBa Poccuiickoit denepanuu ot 29.05.2015

Ne 996-p «O6 ytBepxkaenun Crpareruu pa3Butus Bocnutanus B Poccuiickoit denepanyu
10 2025 ropax.

5. Ilpukaz MunuctepctBa npocseuienust Poccuiickoit ®enepanuu ot 03.09.2019 Ne 467
«O0 ytBepxkaeHun lleneBoil Monenu pa3BUTHUS PETMOHAIBHON CHUCTEMBI JOIMOJIHUTEIBHOIO
o0pa3oBaHMsI IETEI».

6. Ilpukaz MunucrtepcrBa npocsenieHus Poccuiickoit ®enepanun ot 27.07.2022 Ne 629
«O0 ytBepxkaenuu Ilopsiaka opraHu3aluyu U OCYIIECTBICHHSI 00pa30BaTeNIbHOM AESITEIbHOCTH 110
JIOTIOTHUTEIBLHBIM 001Ie00pa30BaTeIbHBIM ITPOTpaMMam.

7. IloctanoBienue [MaBHOrO rocyjapcTBEHHOro canuTapHoro Bpada ot 28.09.2020 r. Ne 28
«O6 ytBepxknaenun canutapHbix mnpaBun CIT 2.4.3648-20 «CaHuTapHO-3MHUIEMHOIOTHYECKHE
TpeOOBaHUS K OpraHU3aIisIM BOCIIUTAHUS

1 00ydeHHUsI, OT/IBIXA U O3JIOPOBJICHUS JETEH U MOJIOJEKI.



8. [Tucemo MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit deneparim

«O mnanpaBnennn wuHGOpMammm» ot 18.11.2015 . Ne 09-3242 «Metonuueckue
PEKOMEHJIallUM TI0 MPOEKTUPOBAHUIO JIOMOJHUTEIBHBIX OO0IIEPa3BUBAIOIIUX MPOrpaMM (BKIIIOUast
pPa3HOYpPOBHEBBIE IPOTPAMMBI)».

9. Pacnopsixkenne MuHHCTEPCTBA MPOCBEIICHUS U BOCIHUTAHUS YIIbSHOBCKOW 001acTd OT
08.10.2021 Ne 1916-p «O mnpoBeneHHWHM HE3aBUCUMOW OIEHKH KauecTBa JIOMOJHUTEIbHBIX
00111epa3BUBAIOIIUX MPOrpaMM (0OIIECTBEHHOM IKCIIEPTHU3E)).

10. IIpuka3z MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017
No 816 «OO6 yrBepxknenun Ilopsaka TpPUMEHEHUS OpPraHU3AUSAMHU, OCYIIECTBISIOIIMMHI
00pa30BaTeNbHYIO JIEATENBHOCTh, JJEKTPOHHOTO OOyuYeHHs, JAMCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHIA TIPH peaTH3aIii 00pa30BaTeIbHBIX IPOTPaAMM)).

11. «Meroanyeckue pekoMeHaauu MuHucTepcTBa npocselienus: Poccuiickoin @enepanuu
or 20.03.2020 mo peamm3zanuu 00pa30BaTEIBHBIX IPOrpaMM HaAYajJbHOTO OOIIEro, OCHOBHOTO
obmiero, cpemHero  oOmiero  oOpa3oBaHHsi,  OOpa30BaTelIbHBIX  MPOTPaMM  CPEIHETO
npodeccHOHAIbHOTO 00pa3oBaHUsl M JIONOJHUTEIBHBIX 00111€00pa30oBaTeIbHbIX IMPOrpaMM C
MPUMEHEHHUEM DIIEKTPOHHOTO 00y4eHHUs U IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHII.

12. Ilucemo MunuctepcTBa oOpasoBanus u Hayku Poccuiickoii @eneparuu ot 28.08.2015
rogma Noe AK — 2563/05 «O Meromuveckux pexkoMeHaanusx» (MeToaudeckue peKOMEHIAIUU 110
opraHus3anuu o0pa3oBaTelIbHON NEATENbHOCTU C MCIIOJNB30BAHUEM CETEBBIX (OPM peanu3anuu
00pa30BaTeIbHBIX MMPOTPAMM).

13. Ilpuka3 MuHHMcTepcTBa HayKd M BhIcHIero oOpasoBaHusi Poccuiickoit denepanuu u
MunuctepctBa mpocsemienuss Poccuiickoit ®@eneparuun ot 05.08.2020 Ne 882/391 «O0
OpraHM3ali U OCYILIECTBICHUN 00pa30BaTebHON AESITEIbHOCTH MPU CETEBOM (hopMe peanu3anuu
00pa30BaTeIbHBIX MIPOTPAMM.

14. Yecras MBY J1O r. VnbsnoBcka «IIJIT Ne 2y;

15. JIokanbHBIE HOPMATUBHBIE AKTHI Y UPEXKICHHUSL.

AKTYaJIbHOCTb JAHHOW NPOrPaMMBbI BO3PACTAET B YCIOBHAX IPOBEAEHUS FOCYJapCTBEHHOMN
utoroBoii arrectanmu (I'1A) BBITyCKHUKOB CpelHEN HIKOJIBI 0 MareMaTuke B ¢opmate EI'D Ha
IBYX YpoOBHsX (0a3oBoM U TpPO(GUIBHOM — TIO BBIOOPY BBHIMYCKHHKOB), B KOHTPOJIbHO-
u3MeputenbHbix Matepuanax (KMM) koToporo MHOro OpUTHMHAJIBHBIX 3a/laHUN MPaKTHUYECKOTO
Xapakrepa.

Ha BcrynurenpHBIX 2Kk3aMeHax mo marematuke B CY3er u BY3b1, ocobeHHO Tam, TIe
MaTeMaTHKa SBIISETCS MPOPIIUPYIOMIUM MPEAMETOM, B TIOCTIEAHEE BpEeMs MIPEIaraloTcs 3adaHus,

Tpe6y101]me YMEHUA MPUMCHATH IMOJTYYCHHBIC 3HAHHWA NPU PCHICHUW HECTAHAAPTHBIX 3aaa4d HIIN



3aJlaHus, KOTOPbIE HE PacCMaTpPUBAIOTCS IIKOJIBHOM MPOrpaMMoOl MO0 MaTeMaTUKE B JOCTATOYHOM
o0BEMeE.

[IpennaraeMplii MaTepual OCBEIAET HAMEUEHHBIE, HO COBEPIICHHO HE NPOpadOTaHHBIE B
o01eM Kypce MIKOJIbHON MareMaTHKH BOIPOCHhl. CTOUT OTMETHTh, YTO HABBIKM PELICHUs 3aJad C
napamMeTpamMM HEoO0XOAMMBI KaXI0My OOydYaroleMycs, >KEJNaloLIeMy XOpOILIO HNOArOTOBUTHCS U
YCHEIIHO BBICTYNIUTh HA MAaTEMaTUYECKUX KOHKYpCax M OJMMIIMAJaX CaMOr0 BBICOKOTO YPOBHS.
OTH 33/1a4M SBISAIOTCS HanOoJee TPYAHBIMU U3 MpPEJIaraéMbIX Ha SK3aMeHaX, 1 MIMEHHO MOTOMY,
YTO OHU TPEOYIOT JIOTUYECKOM KYJbTYpbl — TO, YEro HE XBAaTaeT OOJIBLIMHCTBY aOUTYPHEHTOB.
[Toce n3ydeHus KaxxJ10i TeMbI Kypca IpelycCMOTPEHbI 4achl Ha MPOpabOTKy 3TUX 3HAHUH, pazdoopy
BapuanToB I'MA, 0TpabOTKy THNHUYHBIX OOpa3LOB pEIICHHs 33aJaud M HCIIOJIb30BaHUH Haunbolee
yHOTPeOISEMBIX 3BPUCTUUECKUX TPUEMOB.

NHHOBAaUMOHHOCTH NMPOrpaMMbl COCTOMT B TOM, YTO B JIEHCTBYIOUIMX IpOrpaMmax I10
MaTeMaTHKe OTCYTCTBYIOT pasfeibl «3ajaud ¢ [apamerpamu», a JApyrue TEeMbl COAEp)KaT
HEIOCTaTOYHOE KOJMYECTBO YacoB Ha (POPMHUPOBAHUE MPOYHBIX HABBIKOB OOYYArOIIUXCS TPU
pELIeHUH JTaHHBIX 3a/1a4d. JTO MPUBOIUT K TOMY, YTO 33JaYd TAKOI'O THUIIA BHI3BIBAIOT CEPbE3HBIE
3aTpyAHEHUs y 00y4aroluxcs TpeTbe CTYNeHU U Yy aOUTYPUEHTOB Ha BCTYHMUTEIbHBIX K3aMEHAX
B CVY3el u BY3sl. Kpome Toro 3amaum ¢ mapamerpaMmu CIIOCOOCTBYIOT HMHTEIICKTYalbHOMY
Pa3BUTHIO OOYYArOIIUXCS, CIYy)KaT XOPOIIMM MaTepUaIOM JJIsi OTPAOOTKH HABBIKOB 10 MHOTHM
paszenaM IIKOJIBHOIO Kypca MaTeMmaTuku. JlaHHas mporpamma npedycmampusaem nodImMantHoe
Gopmuposanue u ompabomky HABLIKOE peuleHls 3a0ay ¢ Napamempamu, Ha4uHdas ¢ NPOCMeuUUXx.

[IporpamMma siBisieTcss  NOMOJHEHMEM K YPOUYHOW JEATEIbHOCTH, JAET BO3MOYKHOCTb
KOKIOMY YydYallleMyCsl BBIIBUTb W pPEaM30BaTh CBOM CIIOCOOHOCTH; YIIIyOUTb 3HaHHS 110
OTJIENIbHBIM TE€MaM, TNpPUOOPECTH HAaBBIKM HCCIIENOBATENbCKON nedrenbHocTu. ObecrnieunBaeT
o0yyaromuxcss CHUCTEMOM MaTeMaTHYeCKUX 3HaHUW W yMEHHH, HEeoOXOoauMbIX Ui Oosee
KaueCTBEHHON NOAroTOBKU ux k OI'D .

W3 Bblle nepeuncIeHHOro MOXKHO C/I€TaTh BBIBOJ O HEOOXOAMMOCTH J0NMOJHHUTE]BHOIO,
JIETAJIbHOTO M3YYEHHUsI TEMBI «3a/1auu ¢ apamMeTpaMu» B CBS3H C aKTyaJIbHOCThIO JAHHOTO pa3jelna
MaTeMaTHKH JUIS:

1. ycmemrHoro OBJaJ€HUS HABBIKAMU pEIIEHUS pPa3IMYHbIX (airedpanyeckux Hu
TPUTOHOMETPUUECKUX YpaBHEHUN W HEPABEHCTB M UX CHCTEM, TEKCTOBBIX 3a/lay Ha JBUKEHHE,
paboTy, CIJIaBbl U CMECH, HCCIIEIOBAaHUE U MTOCTPOCHHE rpapuKoB (PyHKINH, ITAHUMETPUUYECKHUX U
CTEpEOMETPUYECKUX 3a7ay U Jp.) 3aJad KypcoB «AnreOpbl W Havana aHanuza», «['eomerpum»,
«Duzukny, «Xumuny, «MHbpOopMaTUKI» HA TPEThEH CTYNEHH 00yUEHUS;

2. Ka4eCTBEHHOU MOoAroToBKH K nocTymieHnto B CY3s1 u BY 351



3. mponowkenust oopazoBanus B CY3ax u BY3ax (TexHUYECKOM WM KaKOM-THOO APYTroM,
naronieM npodeccuro, TpeOyIONIy0 3HAHUSI MATEMATHKH ).
Ajpecar nporpamMmsl.
[Iporpamma npegHa3zHaueHa Il IPOBEICHUS 3aHATUH ¢ oOyuaromumucs 9-11 kmaccos (15-
17 ner), KOTOpPBHIM MpPEACTOMT cllaya dSK3aMeHa Mo MareMaTuke. B nemoBepcun paboThl 110
marematnke [MIA coxepxarcs 3ajadd 1O TEOMETPHHM, aiuredpe M MaTeMaTHYECKOro aHajiu3a
0053aTEILHOTO M TIOBBIIICHHOTO YPOBHS CIOXHOCTH. OHHM TpeOyroT OT 00y4aroIierocsi yMeHUus
AQHAIM3UPOBATh CHUTYallMIO, YBUJETh 3HAKOMBIE CBOWCTBA MAaTEMaTHYECKUX MoJelen B
HEIPUBBIYHOM UX PACIHOJIO0KEHUH, COCTABUTD IJIaH PEIICHHUS.
O60bem nporpammbl. [lanHas nporpamma o0yueHus paccuntana Ha 144 gaca B roa — | ron
00yueHHsI, HEOOXOIUMBIX TSI OCBOSHHSI TPOTPAMMBI.
®opmbl 00y4eHUSI M BUABI 3AaHATHI
[IporpamMma paccuntana Ha ouHyt0 GopMy 0OyUYEHHS
OcHOBHBbIE BHbI 3aHATHII
» yuecOHBIE,
» MpaKkTHYECKHE,
» KOMOWHUpPOBAHHBIE,
» IMarHOCTHYECKUE.
B paboTe no cogep:kaHuI0 BO3MOKHBI CJIeAyIOIIHe BU/bI 1eSITeIbHOCTH:
- BBIIIOJTHEHHE TIPAKTUYECKUX padoT
- COCTaBJICHHE TaOIHI
- YCTHBIE COO0IIEHNS 00YyYaIOIIUXCs C MOCIEAYIOIIEN AUCKyccruen
- pabora B rpynmnax
- paboTa co cpaBOYHOM JIUTEPATYpPOH, SHIMKIIONEAUIMH, pecypcamu Internet
Oco0eHHOCTH Opranu3anuu 00pa3oBaTeIbHOIO NMpouecca
3aHATHS B paMKax peaju3aluy MporpamMMbl OCTPOEHBI C COOIIOIEHUEM ONTUMAIBHOTO
JIBUTATEJILHOTO PEXMMa, YepeJOBaHUEM 3a/laHuil TEOPUM U NMPAKTHUKH, NEPEKIIOUEHUEM C
OJTHOTO BMJA AEATENIbHOCTH Ha JPYTOil, YTO CIIOCOOCTBYET COXPAHEHUIO U YKPEIICHHIO
3I0pOBbs 00YJAIOIIHUXCS.
C uenpio peanu3alid BOCIHUTATEJbHOI0 KOMIIOHEHTA B paMKax JOIMOJHUTEIbHON
oOniepa3BUBAIOIEH MPOrpaMMbl IPUMEHSIOTCA CIIETYIOIINE TEXHOIOTHH:
* TEXHOJOI'Hs IPOEKTHOTO O0YUYEHUS;
* JINYHOCTHO-OPUEHTHPOBAHHAS TEXHOJIOIUS;
* 3JI0pOBBECOEpETaroNIe TEXHOIOTHH,

¢ TCEXHOJIOTrUA pa3sBUTHUA KPUTHUYCCKOI'O MBIIIJICHHA



* TEXHOJIOTHS KOJUIEKTUBHOrO TBOpueckoro aena M. I1. Banoga;

* TEXHOJIOTHSI CO3JJaHUs CUTYyalluH yCIIEXa;

* TEXHOJIOTHS NEepeKUBaHUN U npuKitoueHuit no M. Monteccopu u 3. Keii;

* TEXHOJIOTHS CO3JAaHMs «To4eK yauBieHus» o B.C. bubne-pom, U. Pemopenko.

Peanuzanus BOCIUTATEIBHOIO KOMIIOHEHTA OCYILIECTBIISIETCS Yepes:

* 3aHATHS (MH(GOpPMAIMOHHBIE MHHYTKH, Oecelbl, TPOBEICHUE KOJUJICKTHBHBIX
TBOPYECKUX JIEJI, IPA3THUKOB);

* yuyacTHsl B KOHKypCaX W MEPONPUSITHUSX PA3IMYHOIO ypoBHS ((ecTuBaib, TYpHHP,
BBICTaBKa, KOHKYpC, (eCTUBAIb-KOHKYPC, TYpPHHp, HalleIcHHbIE Ha CpaBHEHHE YPOBHEU
MacTepCcTBa YYacCTHUKOB, CIOCOOCTBOBaHHME (OPMHPOBAHUIO aJIEKBATHOW CaMOOLIEHKH,
BOCIIMTAHMIO BOJIEBBIX KAYECTB);

* IPEeIMETHO-TIPOCTPAHCTBEHHYIO  cpeny  (oOopynoBaHuWe ISl OCYIIECTBICHHS
MeJaroruyeckoro mpoiecca, WH(GOPMALMOHHO-OPTaHU3YIOIIME JJIEMEHTHI: pacHucaHue
3aHSATUH, T10CKa OOBSIBICHUN U TN);

* paboTy ¢ poauTensiMu (POJUTENN SBISIFOTCS aKTUBHBIMU YYaCTHUKAMHU B OPTaHU3AIIH
00pa30BaTeNpHOr0 MPOIecca: YYacTBYIOT B OTKPBITHIX 3aHATHSX, IPOCKTHOM AESITENbHOCTH,
OKa3bIBAIOT IMOMOIIL B TMOATOTOBKE BBICTABOK, KOHKYpPCOB, (ecTHBaJel, B MPOBEACHUU
9KCKYPCHI, TOE30K, yYaCTBYIOT B MEPONPUATUAX BHYTPH YUPEKACHUA);

* npoduIakTUKy U 0e30MacHOCTh (IIPOBEJEHHE MHCTPYKTaKel ¢ 00ydarolUMUCs, Kak
npopUIAKTUYECKHE MEPONpPUATUS MO (OPMHUPOBAHUIO CO3HATEIBHOIO M OTBETCTBEHHOTO
OTHOIIEHMS Y 00YyYaroLIMXCs K BOpocaM 0e30MacHOCTH KakK JIMYHOTO, TaK U O€30MacHOCTH
OKpY’KaroIlMX, K BOMPOCAM JMYHON TUTHEHbI, MPOBEIEHUE BCTPEY C KOMIIETEHTHBIMU
OpraHamMu COTJIaCHO IUIaHy OpraHu3aluu, nposeaeHue urp Ha 3Hanue Tb, IIJJ[ mo
¢dopmupoBaHHIO  0€30MAacCHOrO  TUIA IOBEAEHUS, TapaHTUpyromas 0e30MacHOCTb
KHU3HEICATEIBHOCTH TICUXOJIOTHYECKAsl YCTOMYMBOCTh M IICHXOJIOTMYECKAasi TOTOBHOCTH K
JIEUCTBUSIM B PA3JIMUHBIX )KU3HEHHBIX CUTYAIUX. );

* COLIMAJIBHOE MPOCTPAHCTBO (TIOCEIIEHNE BHICTAaBOK, My3€€B, MacTepP-KIacCcoB);

* TIpoQOpHEHTAIIMOHHAS IEATEILHOCTh (3HAKOMCTBO C COAEP)KaHUEM U MEPCIEKTUBAMU
pBIHKA npodeccui, pacnpocTpaHEeHUE npodeccuorpaduyeckux MaTEepUaoB;
MH()OpPMHUpPOBaHHE  BOCIMUTAHHUKOB O COCTOSHUM  pbIHKa TpyAa; pabora 1O
npodeccnoHanbHOM OpUEHTaMKu OO0yvaroumxcs, (GOpMHpPOBaHHIO y HUX HHTEPECOB K
npodeccusm).

IIporpaMmma Mo:KeT peajM30BBIBATHC € NPHMEHEHHEM JUCTAHIUOHHBIX
TEXHOJIOTHH.

JuctantinonHbie 00pa30BaTeIbHBIE TEXHOJOTHH B IOMIOJIHUTEILHON 00IIepa3BUBAIOIICH



IporpamMMme 00ecre4ynBaroTCsl MPUMEHEHUEM COBOKYITHOCTH 00pa30BaTeIbHBIX TEXHOIOTHH,
IpU  KOTOPBIX YAaCTUYHO  OINOCPENOBAHHOE  WJM  IOJHOCTHIO  OIOCPEIOBAaHHOE
B3aMMOJICHCTBHE OOYYaIOLIErocs M TeNarora OCyLIECTBIISIETCS HE3aBUCUMO OT MeCTa HX
HaXOXXJCHHUS U PACHpelesieHHs] BO BPEMEHU Ha OCHOBE IelarorMyeckd OpraHMu30BaHHBIX
TEXHOJIOTUI 00y4eHusl.

DJEeKTpPOHHOE 00YYEeHHUE U TUCTAHLIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTUH PEATN3YIOTCS
B IporpaMma dYepe3 OHJAWH-TUIaTGOpMBL;, UPpPOBBIE 00pa3oBaTeNbHBIE PECYPCHI,
pa3MelleHHble Ha O0O0pa3oBaTeNbHBIX CalTax; BHJICOKOH(EPEHLH; OOJauyHble CEPBUCHI;
JIEKTPOHHBIE MOCOOMs, pa3paboTaHHbIe C y4eToM TpeOoBaHUIl 3akoHonaTenscTBa PP 06
00pa30BaTENbHON JIEATEIHHOCTH.

W3noxxeHne TeopeTuuecKoro Marepuana npoucxoquT Ha riardgopme ChepyM, KoTopas
COIIPOBO’KIAETCS IIPE3eHTAle, COBMECTHOM paboTONM — IUCTAaHLMOHHOE YIpaBJICHUE
KOMIIBIOTEPOM IleJlarora (CocTaBjaeHHue IporpaMM, KOHCTPYHUPOBAaHUE).

[IpakTyeckas paboTa COCpeOTOYCHA HA TAKUX 00pa30BaTEIbHBIX IUIATHOPMAX KaK:

e Pruffme — mmardopma mns co3manus yd4eOHBIX KypcOB, KOH(EPEHIHI, OIPOCOB H
TECTOB.

» Joyteka — OecrulaTHbIi OHJIAIH-CEPBUC, C €ro IOMOIIBIO MOXHO CO31aTh
oOpa3oBaTeNnbHBIE KBECTHI, JUJAKTHUYECKUE HIPbI, TEPMUHOJIOTHYECKHE cioBapu (dm-
KapTOYKH), THTEPAKTUBHOE BUJIEO.

OO0patHasi CBsI3b OCYILECTBIIsIETCS yepe3 MecceHpkep Telegram.

[lpu peanuzanmMu mOporpaMMbl yepe3 3JIEKTPOHHOe OOyueHHe W JAMCTaHIIMOHHBIE
oOpa3oBaTeNbHbIE TEXHOJIOTUHM MCIIONb3YIOTCS CIEAYIOIINE OpraHu3alioHHbIE (POPMBI
o0pa30BaTeNbHOr0 Mpoliecca:

» Koncynpranus;

* Macrep-kinacc;

* IIpakTHueckoe 3aHsATHE;

* Konkypcsr;

* BricTaBky;

* (decTUBAD;

* BuprtyanbHbie SKCKypCcHH;

* TectupoBanue;

+ CamocrosTenbHas BHeayAUTOpHas paboTa;

* [IpoekTHO-HCCIE0BATENbCKAs PAbOTa;

* Tekymuii KOHTPOJIb;

» IIpomexyrouHas arrectanus;



e Hrorosas arTecTanusl.
Cpok peanu3zanuu nporpammsbl: 1 roa o0ydeHus.
Pexum 3anaTmid. 3aHATUS NPOBOAATCS 2 pa3a B HEACHIO, MPOAOTKUTEIHHOCThIO 2
ACTPOHOMHUYECKHX Yaca (45 MUHYT 3aHsATHE, 15 MUH - TIEpEepHIB).
KonnuecTBo oOyyaronuxcs B rpymnie cocTaBisieT 15 yenoBexk.
3auncneHne B OOBEIUHEHHE OCYIIECTBIISIETCS HAa OCHOBAHWHU 3asBICHUS OT DPOAUTENICH
(3aKOHHBIX MPEJICTABUTENCH) M 3aKJIFOUCHUS JOroBOpa 0e3 MpeabsBlIeHUs] TPEOOBAHUN K 3HAHUSM,
yMeHusM, HaBbIKaMm. (Ilpuxaz Ne 1008, n.7).
1.2 LHeab 1 32124 POrpaMmbl
ILlenwv npocpammepr: yriyOlieHUE U 3aKPETUICHUE MATEMATUYECKUX 3HAHUI U YMEHHM, HEOOXOTUMBIX
JUIS TPUMEHEHUSI B MPAKTUYECKON NESITEIIbHOCTH, U3YUYEHUSI CMEXKHBIX TUCHIUIUIAH, TTPOIOJKEHUS
obOpazoBaHwUs.
3aoauu npozpammot:
Oo0pa3oBaTteibHbIE:
e JlaTh OCHOBBI TEOPETUYCCKUX 3HAHUM B CBEPHYTOM CTPYKTYPHPOBAHHOM BHJIE U CIOCOOBI
WX PallMOHATIBLHOTO 3aIIOMUHAHUS.
o DddexTuBnas nmoaroroska k ' MA
PassuBarompue.
e Pa3BuBaTh MOTEHIMAIBHBIE TBOPYECKHWE CIOCOOHOCTH KaXJIOTO OO0ydyaromerocs, He
OTrpaHMYMBas 3apaHee CBEPXY YPOBEHb CIOKHOCTH HUCIIOJIb3YEMOT0 331a4HOT0 MaTepHara.
e PasBuTHe namsATH, MBIIICHUS, BHUMAHHUSI, IPOCTPAHCTBEHHOTO BOOOPaKEHHUSI.
e Pa3BuTHE HCCIIEN0BATENBCKUX U TBOPUYECKUX CIIOCOOHOCTEHN 00ydaromuxcsl.
BocnurarenbHblie:
e Bocnuranne opraHM30BaHHOCTH, AMCIHUIUIMHUPOBAHHOCTH, KOJUIEKTUBU3MA, YBAKEHHS K
JIPYTUM U UX TPYAY, B3AUMOIIOMOIIN ¥ COYYBCTBUS.
e Bocnuranue caMOCTOATENIBHOCTH U JIMYHOM OTBETCTBEHHOCTH 33 CBOU MOCTYIIKM HA OCHOBE
MpeJICTaBICHUI O HPAaBCTBEHHBIX (hopMax OOILEHUS;
e Bocnutanue W pa3BUTHE Yy OOYyYaIONUXCS JIUYHOCTHBIX KAauyecTB, HEOOXOIMMBIX st

JOCTHKEHHS IIOCTaBICHHOM LICIH.



n/n

10

1.3 Conep:xanue nmporpaMmbl
Y4eOublii nJ1aH

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

Ha3Banue pa3neJia, KosmnuecTBo yacoB DopMbI DopmMbI
TeMBbI OpraHu3a aTTecTaluu
Bcero | Teopusi IlpakTuk
197071 (KOHTpOJIs1)
a .
3aHATHI
Pa3zoen 1. Pewuenue mexkcmoegwix 3aoau. 22 uaca
Pemenne 3a1a4u Ha aBukenne 6 2 4 BHEIIHUHI
Pemrenue 3a1ad Ha IPOLICHTHI, 6 2 4
KOHTPOJIb,
KOHIICHTPAIIUIO CTUIABOB M
CaMOKOHTPOITb,
Pemienue 3a1a4 Ha paboTy 4 2 2 samanus TUA
duHancoBas MaTeMaTuKa 6 1 5
Pazoen 2. Pewuenue naanumempuueckux zaoau. 16 vacoe
Pemrenue 3ama4d o reme 2 2 BHEIITHUHI
i aan o NN
SR KOHTPOJIb
Pemenue 3amad 1o reme 2 2 poIb,
e CaMOKOHTPOIIb,
Pemenue 3amau mo treme 2 2 samanms TUA
1/ Taaarrarrrras
Pemrenne 3ama4d nmo teme 2 2

«OxkpyxHoCcTh. Kpyr»
Pemtenue 3a1ay nmoBeIeHHONH |8 1 7

CJIIOKHOCTH

Pazoen 3. @ynxkyuu u ux ceoitcmea. 14 uacos

Oynkiuu. O6macTh 6 2 4 BHEIITHUM
OTpeeNIeHUs] 1 MHOXECTBO KOHTPOJIb,
sHaueHuil. ['padux GpyHkImm. CaMOKOHTPOIIb,
[TocTpoenue rpadukoB 3aganua [ MA

(GyHKIIUY, 33JaHHBIX
Pa3IUYHBIMH CIIOCOOAMU.

CBoiicTBa (HyHKIMHA:



11

12

13

14

15

16

17

18

[IpoMexxyTKH BO3pacTaHus U
yObIBaHUs1, HANOOJIbILEE U
HaVMEHbIIIEE 3HAUECHUS], TOUKU
HKCTpeMyMa (JIOKaIbHOTO
MaKCHUMyMa U MUHUMYMa).

BepTtukanbabie u

TONUROHTATRHRKIE ACUMITITOTRKI

8

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

Tpuronomerpuueckue

YPaBHCHUA U HCPABCHCTBA

8

WppaumoHanbHble ypaBHEHUS U 8

Jlorapudmuueckue ypaBHeHus: 8

1 HEpPaBEHCTBA
[Toka3aTenbHble ypaBHEHUS U

8

2

6 BHEIIHUNI
KOHTPOJIb,

6 CaMOKOHTPOJIb,

6 sagauusg [ 1A

6

Paszoen 5. Ilpouszsoonas. 20 uacos

[IpousBonHOM PpyHKINH,
(dbuznueckuii u
F€OMETPUUYECKUIN CMBICIT
[IPOU3BOJHON. Y paBHEHHE

KacaTeJIbHOU K rpaguKy

[Ipou3BoaHas CyMMBI,
Pa3HOCTH, TPOU3BEACHNUS,
JaCTHOT'O, CTCIICHHOM

(GyHKIMH, CIIOKHOU (QYHKIINU.

[IpuMeHeHne MPOU3BOJHON K
WCCTIE0BAHUIO (DYHKITHI:
HAaxO0KJICHUE ITPOMEKYTKOB
BO3pacTaHMs U yObIBaHUS,
MaKCUMyMOB U MUHUMYMOB
(GyHKIUH, a TaK Ke K

MMOCTPOSHUIO TpadUKOB

6

1

5 BHEIIHUI
KOHTPOJIb,
CaMOKOHTPOIIb,

saganug [ 1A



Haxoxnenue ckopoctu it~ 4 1 3
IpolLecca, 3a1aHHOT0
19 dhopmysoit wim rpaguKoM.
Urenue rpaduka mporu3BOTHOM:
MIPOMEKYTKH BO3pacTaHUs,

yOBIBaHUs, SKCTPEMYMBI

6 Pa3zoen 6. Peuwenue cmepeomempuueckux zaoay . 14 uacoe

20 Pemtenue 3amay mo remam: 8 1 7 BHEIITHUI
«IIupamuna», «IIpusman KOHTPOIIb,
Pemienue 3a1a4 o Temam: 6 1 S) CaMOKOHTPOIIb,

21 «unuuapy», «Konycey, sananus TUA

«Cdoepa. Lapy.

7 Pazoen’. Bepoamnocmo u cmamucmuxa 6 yacos
CrartucTuueckue 4 1 3 BHEIITHUM
XapaKTEePUCTUKU. BeposTHOCTh KOHTpO!JIb,
99 [PABHOBO3MOKHBIX COOBITHH. CaMOKOHTPO!JIb,
[TepecranoBku. @opmyJiia 3amanust A

duciia IepeCTaHOBOK.

Pasmemenus. @opmyiia 4ymnciia
Pemenue nmpakTHIeCKUX 3a1ad 2 0 2

23 C IPUMCHCHHUEM

BCPOATHOCTHBIX METOJOB

9 Pazoen 8. 3aoanusa ¢ napamempamu 20 uacoe
Pemienue nuHeHHBIX U 4 1 3 BHEITHUH
24 KBaJIPATHBIX YPABHCHHI C KOHTPOJIb,
apaMeTPOM. CaMOKOHTPOIIb,
- Tpuronomerpuyeckue 8 1 7 sananms THIA

YpaBHCHHA U HCPABCHCTBA C

Jlorapudgmuueckue u 8 1 7

26
[10Ka3aTeIbHbIE YPABHEHUH C

Wroro 144 31 113

Conep:xanue y4eOHOro 1njiaHa

Pazoen 1. Peuuennue mexkcmoegunix 3aoau. 22 uaca



Pemenune 3amau Ha ngBukeHue. PemieHue 3agad Ha NMPOLEHTHI, KOHLIEHTPALUIO CIIJIABOB U
pactBopoB. Pemenue 3amay Ha padboty. PuHAHCOBas MaTEMaTHKA.

Teopus: TekcroBble 3aauu (10 TUITY 3aJaHUi OTKpbITOro 6anka EI'D 6a3oBoro ypoBHS).
3agaun  apuMETHKH, 3a/la4d Ha MOCJIEA0BAaTEIIbHOCTH, IIepeJIMBaHus, B3BELIMBAHUS, JBUKECHUS,
pabory u Jpyrue. 3ajaud HPAKTUYECKOI'O COAEP)KaHUSA: (PU3UUYECKOr0o, HKOHOMHUYECKOIO,
XUMHUYECKOT0, UICTOpHYEcKOro npodueit (mo tuny 3anannii KUM EI'D npoduiasHOTO ypoBHS).

Ilpaxmuxa: AHanu3 ycioBus 3aJaud, PU HEOOXOAMMOCTH IOCTPOEHHUE JUISl €€ PELICHUS
MaTeMaTHuecko mozenu. IloHMMaHuMe M HUCMONIB30BaHWE JUIsl PELICHUs 3aJaud HHGOpMaluy,
IPEJCTAaBICHHON B BUAE TEKCTOBOM M CHUMBOJIBHOM 3amMcH, cXeM, TaOlul, Auarpamm, rpadukos,
pucyHkoB. Pabota ¢ HU30BITOYHBIMH YCIOBHSMH, BBIOMpas W3 Bcedl HH(oOpManuu, HaHHBIE,
HEOOXOIMMBIE ISl PEIICHHS 33/1a49H; HECIIOKHBIN 1mepe0op BO3MOXKHBIX PEIICHUH, BRIOUpast U3 HUX
ONTUMAJIBHOE IO KpUTEpUsM, COOPMYJIHMPOBAaHHBIM B YCIOBUM. PelleHHe HECI0XHBIX
INPAaKTUYECKUX 3a/1a4, BO3HUKAIOIIMX B CUTYalUsAX MOBCEJHEBHOH Xu3HU. TBOpUeckoe pelieHue
y4eOHBIX M TPAKTHUUECKUX 3a/ad: yMEHHE MOTHBHPOBAHHO OTKa3aTbCsl OT oOpa3la, HCKaTh
OpPUTHHAJILHOE PEILICHUE.

CDOpMBI KOHTPOJIA: BHEIITHUM KOHTpPOJIb, CAMOKOHTPOJIb.

Pazoen 2. Pewenue naanumempuueckux 3aoau. 16 yacoe

Pemenne 3amau o teme «TpeyronbHukn». Pemenne 3amau no reme «llapamnenorpamm.
Pemenue 3agau no teme «Tpanenus». Pemenne 3anau no teme «OkpyxHOCcTb. Kpyr». Pemenne
3a]1a4 OBBIIIEHHON
CJIO’)KHOCTH.

Teopus. CucremaTtu3anusi METOJIOB PEIICHUS IUIAHUMETPUYECKHUX 3a1ad. BUIbI TpeyroJbHHUKOB,

UX CBOWCTBa M IJIOMIAaAb. BUIbl 4eTBIpEXYTOJIbHUKOB, MX CBOMcTBAa M IuIomanb. OKpyKHOCTb.
CooTHolIeHNUsT MEXAy UIMHaMU XOpJ, OTPE3KOB KacaTelbHbIX, CEKYIIHMX, CBOWCTBA IyT, XOpI,
BITMCAHHBIX M IIEHTPAJbHBIX YIJIOB, YIJIOB MEXKIy KacaTelbHBIMA W XOopAaMu BrmcanHas u
OTMCaHHAs OKPY)KHOCTb.
IIpakmuxa: pe3eHTalys 0 IPUMEHEHHIO PA3JIMYHBIX METOJIOB MPH PEIICHUH IIIIAHUMETPUIECKUX
3aJa4 JIIOOBIX THIIOB; N300pakeHNe TUIAHUMETPHUECKUX ITeOMETPUYECKUX (PUTYp, X KOMOMHAIIHIH,
3aJ]aBaeMbIX YCJIOBUSIMH 3aJad; TPOBEIEHHE IOJHOTO OOOCHOBAaHUS B XOJE TEOPETUYCCKHUX
pacCyKIeHHI W TIPY PEIICHUHN 33aad. PElICHUe 3a7ad Ha HaXO0XICHUE TUTONIaiel TPEYroJbHUKOB U
4eThIPEXYTOJbHUKOB; pEIlIeHUe 33a/1a4 Ha BIHMCAHHBIC M LIEHTPAJbHbIE YIJIBI; pPElIeHHE 3aj]ad Ha
BITMCAHHBIEC U ONUCAHHBIE OKPYKHOCTH.

@opMBI KOHTPOJIS: BHEIIHUM KOHTPOJIb, CAMOKOHTPOJIb.



Pazoen 3. @ynkyuu u ux ceoiicmea. 14 uacoes

Oyukun. O61acTh OmpeAeIeHUs 1 MHOKECTBO 3HaueHui. ['paduk ¢pynknuu. [Tocrpoenue
rpaduKoB (QYHKIMH, 3aJlaHHBIX pa3IHYHBIMEH crioco0amu. CBoOWCTBa (YHKIMI: MOHOTOHHOCTD,
YEeTHOCTh M HEYETHOCTb, NEPUOAMYHOCTb, OrPaHUYEHHOCTh. [IpOoMeXyTKH BO3pacTaHus U
yObIBaHUs, HAUOOJIbIIIEe U HAMMEHbIIIEE 3HAUCHUS, TOUKH SKCTpEMyMa (JIOKaIbHOIO MakCUMyMma U
MUHHMyMa). BepTukanbHble W TOPU3OHTaJbHbIE ACHUMNTOTHI rpadukoB. ['paduxu apobHO-
JTMHEWHBIX (QyHKIUI

Teopus. Jluneiitnas ¢ynkusa. Ksampatuunas ¢yskusa. JIpoOHo-pammoHanbHas —(QyHKITHS.
Pemenue 3ananuii ¢ mapameTpom rpaguueckuM METOI0M.

Ilpakxmuxka: peunieHue ynpaXHEHUH MO0 MOCTPOCHHIO IpadUKOB CTAHIAPTHBIX (DYHKIMIA; perieHue
YOPOKHEHUH 10 TIOCTPOCHUIO TpadUKOB JIMHEHHOW (YHKIMH, pEHICHHEe YIPAKHEHUH IO
MOCTPOCHUIO TpadUKOB KBaJApaTUYHOW (PYHKIMM; pEIICHUE YNPAKHEHHH MO MOCTPOSHUIO
rpadukoB ApoOHO-parIOHATBLHON (PYHKIINU; pElIeHUE YPAaBHEHU, HEPABEHCTB M UX CUCTEM, B TOM
YHCIIE C TapaMeTPOM.

®opmel ipoeepku 3YH: BHEIHUI KOHTPOJIb, CAMOKOHTPOIb.

Paszoen 4. Ypaenenun u nepasencmea. Cucmemol ypasHeHuil U HEPAGeHCME

Tpuronomerpuueckue ypaBHEHUST M HEpaBeHCTBA. lppanuMoHanbpHblE ypaBHEHUS W
HepaBeHcTBa. Jlorapudmuueckue ypaBHEHHs] U HepaBeHCTBA. [lokas3aTenbHble YpaBHEHHS U
HEPaBEHCTBA.

Teopus. Knaccuukanusi ypaBHEHUM U HEPABEHCTB M0 TUIAM M AJTOPUTMBI PA3IUYHBIX
METO/IOB pELICHUS YPAaBHEHUI 1 HEPABEHCTB.

Ilpakmuka. VIcnonb30BaHWE METOJOB PEIICHUS YPAaBHEHWI: NPHUBEACHUE K BUILY
IPOU3BEIACHUE PAaBHO HYIIO» HIU «YaCTHOE PaBHO HYJIO», 3aMEHA IEPEMEHHBIX;  METOJ
UHTEPBAJIOB Ul PELICHHsS HEpaBEHCTB. YMEHHE IMPHUBOAMTH MPUMEPHI, MOA0OpaTh apryMeHTHI,
copMyIUpoBaTh BbIBOJBI. YMEHUE OOBSICHUTH H3YUYEHHbIE IOJOXKEHUS Ha CaMOCTOSITEIBHO
No00paHHBIX KOHKPETHBIX Mpumepax. (CaMOCTOSATENbHOE COCTaBJIEHHE aJTOPUTMHYECKHX
MPEANUCAaHUN U UHCTPYKLMI 110 TEME.

Hcnonb3oBanue rpaduyeckoro meroaa s HPUOTMKEHHOTO pELIeHHUS YypaBHEHMH U
HEPAaBEHCTB; H300paK€HHWE Ha TPUTOHOMETPUYECKONW OKPY)KHOCTH MHOMECTBO pelIeHUi
MPOCTEHIINX TPUTOHOMETPUYECKMX YypaBHEHHWH W HEPAaBEHCTB; BBINIOJIHEHHWE OTOOpa KOpHEH
YPaBHEHUN WIM pPELICHUH HEPABEHCTB B COOTBETCTBUM C JOIOJIHUTEIBHBIMA YCIOBUAMU H
orpaHu4eHusIMU. M300pakeHne Ha KOOPAMHATHON TJIOCKOCTH MHOKECTBA PELICHUH ypaBHEHHH U
HEPaBEHCTB C JIByMsl IIEPEMEHHBIMU U UX CHUCTEM. VCrionb30BaHNE ypaBHEHHS U HEPABEHCTBA JJIA

MOCTPOCHUA W HUCCICAOBAHUA HpOCT@fIHIHX MaAaTEMAaTHYCCKUX Moneneﬁ PCAIBHBIX CI/ITyaIII/Iﬁ 501041



NPUKIAIHBIX 33]a4; YMEHHE HWHTEPHPETUPOBATh IIOJIYYEHHBIM IIPU PEIICHUH YpPaBHEHMS,
HEPAaBEHCTBA WJIM CHUCTEMBI PE3yJIbTaT, OIEHUBATh €ro IMPaBIONOA00MEe B KOHTEKCTE 3aJaHHON
peanbHOU CUTYAIMU WJIW IPUKIIAJHON 3aa4u

(DOPMBI KOHTPOJIA: BHEIITHHI KOHTPOJIb, CAMOKOHTPOJIb.

Pazoen 5. Ilpouszeoonas. 20 uacoe
[IpousBonnas ¢yHKIMU B TOuke. PHU3MUECKUI M T€OMETPUYECKHIA CMBICT MPOU3BOJHOM.

Touku skcTpeMyMa (MakcuMyMa M MUHMMyMa). MccnenoBanue QpyHKUIMH Ha TOYKH SKCTpEMyMa,
HauOoJIpllleeé W HaUMEHblIEe 3HAYeHHE C IOMOIIbI0 Mpou3BogHOM. IlocTpoeHue rpadukos
(GYHKIMH C TIOMOIIBIO MPOW3BOAHBIX. [IprMeHeHHe MPOM3BOAHOM TMpH pELICHUH 3ajad.
[TepBooOpaznas. OnpeneaéHHblii HHTETpall. BenciaeHne miomaaei miockux (Guryp ¢ moMoIibio
WUHTETPAJIOB.

Teopus. BpluuciaeHne MPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIMM M UX KOMOMHALMH, HCIIOJIB3YS
CIIPaBOYHBIC MAaTEPHUAJIBI.

Ilpakxmuka. VccrnepoBanue B TMPOCTEHIIUX cCiydasx (QYHKIMM HAa MOHOTOHHOCTh, HAaXOJIHTb
HauOOJIbIINE U HAUMEHbIINE 3HAaYeHUs! QYHKLUUH, CTPOUTh Ipa)MKM MHOTOWIEHOB U IPOCTEUIINX
palMOHATBHBIX (YHKLUMH C HUCIOJb30BAaHMEM allllapaTa MaTeMaTHYeCKOro aHajlu3a. OINpeleNsiTh
3HaYCHWE TMPOM3BOAHON (YHKIMM B TOYKE IO HM300paKEHUIO KacaTelbHOH K Tpaduky,
IIPOBEAEHHOW B JTOM TOuYKe. PelleHHe HECIOKHBIX 3aJad Ha IPUMEHEHHME CBSI3U MEXIY
OPOMEXYTKAMH MOHOTOHHOCTM W TOYKaMHM OJKCTpeMyMa (QYHKIMH, C OJHOM CTOPOHBI, U
IIPOMEKYTKAMHM 3HAKOIOCTOSAHCTBA M HYJSIMU IIPOU3BOJHOM C JpYro CTOpOHBL. Pemienue
MPUKIAJIHBIX 33/1a4 U3 OMOJIO0TUH, (PU3UKH, XUMHUU, SKOHOMHUKHU U JAPYTUX IPEIMETOB, CBA3aHHBIE C
MCCJIEJOBAaHUEM XapaKTEPUCTUK PEAIbHBIX MTPOLIECCOB, HAXOKACHHUEM HauOOIbIINX U HAUMEHBIINX
3HAYECHUH, CKOPOCTH U YCKOPEHUS U T.I1.; UHTEPIPETUPOBATH NIOJIyYCHHBIE PE3YIIbTATHI.

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

Pazoen 6. Peuwenue cmepeomempuueckux 3aoau . 14 uacoe

[MapaninensHOCTh M TMEPHEHIUKYJSIPHOCTh MPSAMBIX M TUIOCKOCTeH. MHOTOTpaHHUKH.
[Tapannenenumne. CpoiicTBa TpPSIMOYTONBHOTO mMapamienenunena. leopema Iludaropa B
npoctpancTBe. [Iupamuna u mpusma. Tena BpamieHus: IWIHHIP, KOHYC, chepa u map. O0béM.
[Ipocreiimre KOMOWHAIIME MHOTOTPAHHUKOB U TEJI BPAIICHUSI MEXKTy COOO.

Teopusa. Cuctematusanusi 3HAaHUN O MJIOCKUX (UTYpaxX M UX CBOMCTBAX, MPEJICTABICHUN O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TeNax (Mpu3Ma, napajvienenumnea, Kyo, nupamMuia. .. )

Ilpaxmuxa. MojenupoBaHWe PEATbHBIX CUTYaIlMi Ha S3BIKE T€OMETPUH, HCCIICTOBAHHS

MMOCTPOEHHON MOJIETTM C WCIOJb30BaHUEM TE€OMETPHUYECKUX TOHATHH W TeopeMm. Haxokmenue



00bEMOB W TUIOMIAACH MOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHHKOB C NMPUMEHEHHEM (OopMyII.
[IppuMeHeHHEe TIONYYEHHBIX 3HAHWM M YMEHMM IIPU PEIICHHMM 3a/a4; YMEHHE pellaTh 3aJa4yd Ha
JI0Ka3aTeNIbCTBO, IOCTPOEHUE U BHIYUCIICHUE.

(DOPMBI KOHTPOJIA: BHEIITHHI KOHTPOJIb, CAMOKOHTPOJIb.

Pa3zoen?. Bepoamuocms u cmamucmuxa 6 uacos

CraTucTHYEeCKHE XapaKTePUCTUKUA. BeposSTHOCTb pPaBHOBO3MOXKHBIX COOBITHH. IlepecTaHoBKH.
®opmyna uyucna nepectaHoBok. Pasmemenus. dopmyna uncna pasmenieHuil. CodeTaHus.
dopmyiia ynciia COYETaHMi.

Pemenue MPAKTUYCCKUX 3aaa4 C IPUMCHCHUCM BECPOATHOCTHBIX METOHOB.

Pazoen 8. 3aoanusa c napamempamu 20 uacos

Pemenne nMHEMHBIX ¥ KBaJAPATHBIX YPABHEHUH € IapaMeTpoM. TpUrOHOMETPUYECKHE YPABHEHUS
¥ HEpaBeHCTBA ¢ mapameTpoM. Jlorapudmudeckre u mokazaTebHbIe YPAaBHEHUH C TaPAMETPOM.

Teopusa. JluHeliHble ypaBHEHHUs C IapaMeTpaMH. YpPaBHEHUsS, NPUBOJUMBIE K JIMHEHHBIM.
JIuneiliHble HEpaBEHCTBA, COAEPXKALLME IApaMeTp, C OJHOW mepeMeHHOW. CHCTeMbl JIMHEHHBIX
YPaBHEHUN M HEPABEHCTB, coJAepXkammx napamerp. KBaapaTHbele ypaBHEHHUsS C I1apaMETPOM.
VYpaBHeHuUs, IPUBOAMMBIE K KBaapaTHbIM. [IpuMeHneHne TeopeMbl Buera npu pemieHun ypaBHEHHN
¢ mapaMeTpaMH. Pemenne kBagpaTHbIX HEPABEHCTB, coAepKaluX napamerp. CucTeMbl HEpaBEHCTB
BTOPOU CTelneHU. PannoHanbHBIE ypaBHEHUs C IapaMeTpoM. PanuoHanbHbBIE HEPaBEHCTBA C
IapaMeTPOM.

IIpakmuka: pelieHre JTMHENHbIE YPABHEHHS C MapaMEeTPOM, a TaK)KE YPaBHEHHs C MapaMeTpOM,
CBOJAILIMECS K JIMHEMHBIM; PELICHHE CHCTEMBl JIMHEHHBIX YpaBHEHHN C 2-Ms HEU3BECTHBIMH,
coxepxaiye napamerp. PelieHue KBagpaTHbIX ypaBHEHUN U YPaBHEHUM, CBOIAILIUXCS K HUM C
[apaMeTpOM; pEIIEHNE CUCTEMBI YPaBHEHNMN, COAEPKAIME YPABHEHUS IIEPBOM M BTOPOM CTEIIEHHU C
[IapaMEeTPOM. pEIICHHWE KBAJApPaTHBIX HEPABEHCTB M HMX CHUCTEMBI C mapaMmeTrpom. PemieHue
JOrapu(pMHUECKUX U TPUTOHOMETPHUECKUX YPAaBHEHUN M HEPABEHCTB C MApaMETPOM U MOIYJIEM.

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

1.4 Ilnanupyembie pe3yJibTaThl

JIMuyHOCTHBIE:

1)  TOTOBHOCTH M CIOCOOHOCTH OOYYArOIIMXCS K CAMOPA3BUTHIO M CAaMOOOPa30BaHHIO, BHIOOPY
JnanbHelmero obpazoBaHusi Ha 0a3e OPHEHTHPOBKU B MHpe mpodeccuil U npodeccuoHaNIbHbBIX

IIPEANIOYTEHN;



2) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTEIbHONW HH(POPMAIMOHHO-ITO3HABATEIHLHON
ACATCIIBHOCTH, BKJIHOYad YMCHHC OPUCHTUPOBATLCA B PaA3JIMYHBIX HCTOYHHKAX I/IH(I)OpMaI_II/II/I,
KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATH HWHPOPMALMIO, TIOJIyYaeMyI0 W3 Pa3IUYHBIX
UCTOYHUKOB,;

3)  pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOIO BOOOPAKEHHS, KPUTHIHOCTH
MBIIUUICHUST HA YPOBHE, HEOOXOAMMOM JUTsl OyAymieil mpohecCHOHATBHOM NeATEeIhbHOCTH, a TAKKe
JUTSL IOCTIETYIOIIEr0 OOY4YeHUs B BBICIICH IIKOJIE;

4)  chOopMHPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIEHHUH M COTPYTHHYECCTBE
CO CBEPCTHHUKAMH, B3pPOCIBIMH M MIAAIIUMH B 00pa30BaTENIbHOW, OOIIECTBEHHO — IIOJIC3HOM,
y4e0HO — MCCIIEI0BATEIHCKOM, TBOPUYECKON U IPYTHX BUAAX ACSITEIHLHOCTH.

MeTanpeaMeTHbIE:

no3Hasamebrble.

1) oBnageHWEe HaBBIKAMHU [103HABATEIBHOM, Y4eOHO — HCCIIEI0BATEIbCKOM U MPOEKTHOM
NESTEeIbHOCTH, HaBBIKAMH  paspemieHus npodjeM;  CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUS NPAKTHUYECKUX 3aj]ad, NPUMEHEHUIO Pa3IMyYHbIX
METO/IOB IMO3HAHUS;

2)  KPUTHYECKH OICHMBATh W HHTEPIPETUPOBATH HHPOPMAIMIO C pa3HBIX IO3HUIIHH,
pacro3HaBaTh U GUKCHPOBATH TPOTHBOPEUHS B HH(POPMAIIMOHHBIX HCTOYHUKAX;

3)  CcaMoCTOSTENILHOE CO3/JaHUE AITOPUTMOB IO3HABATEIBHON JEATEILHOCTH IS PELICHUS
3aJ1a4 TBOPYECKOT'O ¥ MIOUCKOBOTO XapaKTepa;

4)  TBOpYECKOE pEUICHHE YYEOHBIX UM MPAKTHYSCKUX 3a]ad: YMEHHE MOTHBHUPOBAHHO
OTKa3aThCs OT o0pa3la, UCKaTh OPUTMHAIBHOE PEIICHHUE;

5) HaxXomUTh W MPHUBOJUTH KPUTHYECKHE apryMEHTHI B OTHOIICHHU JCHCTBHHA M CYXICHUI
JpYroro; CIIOKOMHO M pPa3yMHO OTHOCHTBCA K KPUTHYECKMM 3aMEUaHUSIM B OTHOUICHUH
COOCTBEHHOTO CY/IEHUs, paCCMaTPUBATh X KaK PeCypc COOCTBEHHOI'O pa3BUTHS;

6) BBIXOAWTH 32 PaMKH y4eOHOrO MpeaMeTa W OCYIICCTBISTH I[CJICHANPABICHHBIA MOUCK
BO3MOXKHOCTEH 111 IIMPOKOI0 EpEeHoca CPeICTB U CIIOCOOOB JeHCTBHS;

7)  BBICTpaWBaTh MHIMBHIYAIbHYIO 00pa30BaTEIBHYIO TPACKTOPHIO, YUUTHIBAsE OTPAaHUYCHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS.

Kommynuxamuenwie:

1)  yMeHue pa3BepHYTO, JOTMYHO W TOYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM
aJIeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3BIKOBBIX CPE/ICTB;

2)  aJIeKBaTHOE BOCHPUSTHE S3bIKA CPEIICTB MAaCCOBOM MH(POPMAIUH;



3)  BiagcHHME OCHOBHBIMH BHJAMH MyOJIWYHBIX BBICTYIUICHHH (BBICKa3bIBAaHHE, MOHOJIOT,
JMCKYCCHsI, TOJIEMHKA), CJEJAOBAaHHE OTHYECKUM HOpPMaM M IMpaBWJaM BEJCHHUSA JHajora
(mucmyTa);

4)  yMeHHE OpraHM30BBIBATH YYE€OHOEC COTPYAHUYECTBO W COBMECTHYIO JESATEIBHOCTH C
YUYHUTEJIEM U CBEPCTHHKAMH: OIpPEAENATh ILeNd, PacHpenessTh Poidd M (PYHKIMHU yYaCTHUKOB,
obmue crnocodbl padoThl; MPHU OCYLIECTBICHUU T'PYHIIOBOM pabOThl OBITH KaK PYKOBOIUTEINEM,
TaK ¥ YWICHOM KOMaHAbl B pa3HBIX poyisiX (TeHepaTrop WUAeH, KpPUTHK, HCIOJIHUTEb,
BBICTYMAIOLIUH, SKCIIEPT U T.1.);

5)  wucmosb30BaHWE MYJIBTUMEIMUHBIX PECYpPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH st
00paboTKH, mepenadu, cHCTeMaTU3aluu WHGOpMAIUH, co3laHue O0as3bl JaHHBIX, NMPE3CHTAINU
pe3yJIbTaTOB MTO3HABATEIBHON M IPAKTUYECKOMN JEATEIbHOCTH.

PeZVJl}lmueHble.'

1) yMeHHe CaMOCTOSATEIbHO IUIAHUPOBATH AIbTEPHATUBHBIC IyTH JOCTHIKCHHUS IIEJIEH,
OCO3HAaHHO BEIOMpaTh Hambosee dPPEKTUBHBIC CIIOCOOBI PEIICHUs YYEOHBIX M MO3HABATEIIBHBIX
3ajad;

2)  NOHUMAaHHUE [IECHHOCTH 00pa30BaHMUs KaK CPEJCTBA Pa3BUTHS KYJIbTYPhI JIHYHOCTH;

3)  00BEKTHBHOE OIICHUBAHUE CBOMX YUCOHBIX JOCTHKECHHUH, TOBEICHHS, YEPT CBOCH JINYHOCTH;
4)  yMeHHE COOTHOCHTH TMPHJIOKEHHBIC YCHIMS C MOJYYCHHBIMH pE3yJbTaTaMHd CBOCH
JeSTEIILHOCTH,

5)  KOHCTPYKTHBHOE BOCIPHSATHE WHBIX MHEHHU W WJCH, y4ET WHAWBUAYATbHOCTH MApTHEPOB
IO JIeATETHHOCTH;

6) yMecHHE OpPHUEHTHPOBATHCS B COIMATBHO-TIOJMTUYECKUX M DSKOHOMHUYECKHX COOBITHSAX,
OIICHUBAThH WX IOCIICIICTBUS;

7)  OCyIIECTBIEHHE OCO3HAHHOTO BhIOOpa MyTel MPOJOKEHHUs 00pa3oBaHUS WIH OyyIiei
npodeccuoHaNbHOM e TENbHOCTH.

IIpeaMeTHbIC:

1) pa3BUTHE TPEACTABICHHN O MaTeMaTHKE KaK O METOJie IO3HAHHUS JeHCTBUTEIHLHOCTH,
MO3BOJISIFOILEM ONUCHIBATh U U3Y4YaTh peajibHbIC POLECCHI U SBJICHUS,

2) pa3BUTHE YMEHHI paboTaTh ¢ yueOHBIM MAaTEMaTHUYECKUM TEKCTOM (aHAITU3UPOBATh, U3BJIEKATh
HEoOXoauMyr WH(OPMAIMIO), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIH C NPUMEHEHHEM
MaTeMaTUYeCKOW TEPMHUHOJIOTMM W CUMBOJHUKHA, TPOBOJIUTH KIAaCCU(UKAIIUU, JIOTHUYECKUE
000CHOBaHUS, JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUII;

3) pelieHHe CIOKETHBIX 3a7ad Pa3HbIX THIIOB Ha BCE apu(MeTHUYEeCcKUe NeHCTBUS; MPUMEHEHUE
croco0a MouckKa petieHust 3aJa4uu, B KOTOPOM PacCy’kKJIeHHE CTPOUTCS OT YCJIOBUS K TPpeOOBaHUIO

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



pEILIeHNs, MHTEPIPETAlUs BBIYMCINTENBHBIX PE3YJIBTATOB B 33/1a4€, UCCICJOBAHUE IIOJIyYEHHOTO
peLIeHus 3a/1a4y; PEIICHNE JIOTHYECKUX 3a/1a4;

3) pa3BUTHE NPEACTABICHUHN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypaJIbHBIX JI0 IEHCTBUTEIIbHBIX
4HCel; OBJIAJICHUE HABBIKAMHU YCTHBIX, TUCbMEHHBIX, NHCTPYMEHTAJIBHBIX BBIYNCIICHU;

4) oBnageHHE CHMBOJIBHBIM SI3bIKOM aiureOpbl, NPUEMaMHU BBIIOJIHEHUS TOKIECTBEHHBIX
npeoOpa3oBaHuil BBIPAKECHUH, PELICHUS YPaBHEHUH, CUCTEM YpaBHEHUH, HEPABEHCTB U CHUCTEM
HEPABEHCTB; YMEHHS MOJEJINPOBAaTh peajbHbIE CUTyallUM Ha S3bIKE airedpbl, HCCIEA0BAThH
IIOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAaHUEM amrmapara ajreOpbl, HHTEPIPETUPOBATh 10JIy4YEHHBIN
pe3yJIbTar;

5) BJIAJICHUE OCHOBHBIMM IOHATHAMHU O IUIOCKHX U IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh yYMEHHUS pacIO3HABaTh Ha YEpPTEKax,
MOJIEJIIX U B PEAIbHOM MHUpPE TeoMeTpuyeckue (Urypbl; NPUMEHEHHE H3YYEHHBIX CBOMCTB
reomMeTpuueckux Guryp u GopmyJ s peleHHsl FeOMETPUUECKUX 3a/1a4 U 3ajiay C MPaKTHYECKUM
COJIEPIKaHUEM;

6) pa3BUTHE YMEHUN MPUMEHATh U3YUCHHbIE ITOHITHS, PE3YJIbTaThl, METOJIbI JJIsl pEIICHUs 3aja4
IIPAKTUYECKOI0 XapakTepa W 3ajad U3 CMEXHBIX JUCLHUIUIMH C HCIOJIB30BAHUEM IIPU
HEOO0XO/IMMOCTH CIIPAaBOYHBIX MaTE€pPHAaJIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKONM M MPUKHJIKOM

IIpY IPAKTUYECKHUX PACUETaX;



2. KoMIuiekc OpraHu3aiuoHHO-NeJaroru4ecKux ycJaoBuil

2.1 KasennapHblii yueOHbIi rpaguk.

Ne | Me- | Yucao Bpems dopma Kou-Bo Tema 3ansaTus Mecto dopma
o\ | e NpOBe/IeH | 3aHATHS yacoB npoBejie KOHTPOJISA
us HHA
3aHATHUSA
MOAVYJb 1
1 Paszoen 1. Pewenue mexcmoswix 3a0au. 22 yaca
Juaru 2 Pemenue 3amaq Ha Ka6.42 | BHEIIHMIA
t JIBUKCHHE KOHTPOJIb,
Yuebn 2 Pemenue 3amau Ha Ka6.42 | caMOKOHTpOJIb.
2 JIBUKCHHEC
[TpakTru 2 Pemenue 3amay Ha Ka0.42
> JIBHKCHHE
Y4eOH 2 Pemenue 3amay Ha Kab6.42
" IPOIEHTHI,
KOHIICHTPAIIHIO
CILUTaBOB U PacTBOPOB
[IpaxTnu 2 Pemenue 3a1ay Ha Ka6.42
MIPOIICHTHI,
> KOHIIEHTPAIUIO
CILUTaBOB U PacTBOPOB
KomOunup | 2 Pemenue 3a1ay Ha Ka6.42
MIPOIICHTHI,
o KOHIIEHTPAIUIO
CIUTaBOB U PacTBOPOB
Y4eOu 2 Pemenwue 3a1aq Ha Kab6.42
! paboty
[IpakTnu 2 Pemenue 3anau Ha Ka6.42
5 paboty
KomOuaup | 2 ®dunHaHcoBas Ka6.42
> MaTeMaTHhKa
10. [pakTnu 2 dunHaHcoBas Ka6.42




MaT€MaTuKa

11.

[IpakTuy

dunancosasn

MareéMaTHKa

Ka6.42

Pazoen 2. Pewienue nianumempuueckux 3aoad. 16 uacos

12

KomOunmp

2

Pemrenue 3agau mo

TeMe «TpeyroapHuKN»

Ka6.42

13

Kombunup

KomOunmp

Pemenue 3agay o
TEME

«[Tapannenorpamm»

Ka6.42

14

Kombunup

Pemmenue 3azay o

teme « Tpanenus»

Ka6.42

15

KomOunmp

Pemenue 3amau o
TEMC <<Opr>KHOCTL.

Kpyr»

Ka6.42

16

KomOunmp

Pemenue 3amau
IMOBEILIICHHON

CJIIOKHOCTH

Ka6.42

17

Kom6unup

Pemenue 3agau
MMOBBIIIIEHHON

CJIIOKHOCTH

Ka6.42

18

Kom6unup

Pemenue 3agau
HOBBIIIEHHOMN

CJIIOKHOCTH

Ka6.42

19

Jlmarxa

Pemenue 3amau
HOBBIIIEHHOM!

CJIOKHOCTH

Ka6.42

BHEIITHUN
KOHTPO!JIb,
CaMOKOHTPOJIb.

saganug [ 1A

Pa3zoen 3. @yuxyuu u ux ceoticmsa. 14 yacos

20

Kom6unup

2

Oyukiuu. O6nacth
OIIpeIeTICHNS 1
MHOYKECTBO 3HAUEHUI.
I'paduk dpyHkunu.

[Toctpoenue rpaduxos

Ka6.42

BHEIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

saganusg [ MA




(byHKIIUY, 33TaHHBIX
Pa3TUYHBIMU

cnocobamu.

21

Kombunup

CoiicTBa (yHKIMHA:
MOHOTOHHOCTb,
YEeTHOCTh U
HEYETHOCTb,
HePUOTUIHOCTb,

OT'PaHUYCHHOCTbD.

Ka6.42

22

Jlnarxa

Pemenue

TPEHUPOBOYHOT'O TECTA

Ka6.42

23

KomOunmp

[IpomexyTku
BO3pPACTaHUs U
yOBIBaHMS,
HanOoJIbIIee U
HalMEHbIlIee 3HaUeHUs,
TOUYKH dKCTPEMYyMa
(JToKabHOTO
MakcuMyMa U
MUHUMYMA).
Beprukansusie u
TOPU30HTAJIBHBIE
aCUMITOTHI IPaPUKOB.
I'paduku npodHO-

JTUHENHHBIX (yHKIUHA

Ka6.42




24

[IpakTny

[IpomexyTku
BO3paCTaHMs U
yOBIBaHMS,
HauboIbIIee U
HaMMEHbIIIee 3HAYCHUS,
TOYKHU IKCTpEeMyMa
(JTOKQJIBHOTO
MakcUMyMa U
MUHUMYMa).
Beprukansusie u
TOPU30HTAJIbHBIC
ACUMITOTHI IPapHUKOB.
I'paduxu gpodHO-

JUHENHBIX (PyHKINN

Ka6.42

25

IIpakTu

[IpomexyTku
BO3pacTaHus U
yOBIBaHMS,
HauOoJbIIEE U
HauMEHbIIIEE 3HAYCHMS,
TOUYKH dKCTPEMYyMa
(JToKanbHOTO
MakcuMyMma U
MUHUMYMa).
Beprukansusie u
TOPU30HTAJIBHBIE
aCUMITOTHI IPapUKOB.
I'paduxu npodHO-

JTUHEHHBIX (QyHKIUHA

Ka6.42




26

Kombunup

[IpomexyTku
BO3paCTaHMs U
yOBIBaHMS,
HauboIbIIee U
HaMMEHbIIIee 3HAYCHUS,
TOYKHU IKCTpEeMyMa
(JTOKQJIBHOTO
MakcUMyMa U
MUHUMYMa).
Beprukansusie u
TOPU30HTAJIbHBIC
ACUMITOTHI IPapHUKOB.
I'paduxu gpodHO-

JUHENHBIX (PyHKINN

Ka6.42

Pas

oen 4. Ypasn

enus u Hepagercmea. Cucmemul ypasnenutl u nepasencms. 32 uaca

27

VYyebH

2

Tpuronomerpuueckue
ypaBHEHUS U

HEepaBEHCTBA

Ka6.42

28

[IpakTny

Tpuronomerpuyeckue
ypaBHEHUSA U

HepaBeHCTBA

Ka6.42

29

[IpakTny

Tpuronomerpuyeckue
ypaBHEHUSA U

HepaBeHCTBA

Ka6.42

30

[IpakTru

Tpuronomerpuueckue
YPaBHEHUS U

HCpPaBCHCTBA

Ka6.42

31

Yuebu

Hppanmonanbusie
YPaBHEHUS U

HCpPaBCHCTBA

Ka6.42

BHEIITHUNI
KOHTPOJIb,
CaMOKOHTPOJIb.

saganug [ MA




32

[MpakTu4 2

Hppanuonanbusie
yYpaBHEHUS U

HEPABCHCTBA

Ka6.42

MOAYJIb 2

33

[IpaxTnu 2

Hppanuonaibusie
yYpaBHEHUS U

HEPABCHCTBA

Ka6.42

34

[IpaxTiu 2

Hppanuonaibusie
YpaBHEHUS 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
yYpaBHEHUS U

HCPaBCHCTBA

Ka6.42

39

[IpaxTnu 2

Tloka3zarenpHbIE
YpaBHEHUS U

HCPaBCHCTBA

Ka6.42

40

[TpakTiu 2

[TokazarenbHbIe
YpaBHEHUS U

HEepaBeHCTBA

Ka6.42

41

KomOunup | 2

IlokazarenbHble
YpaBHEHHUS U

HEepaBeHCTBA

Ka6.42

42

[pakTuu 2

IlokazarenbHble
YpaBHEHHUS U

HepaBeHCTBA

Ka6.42




43

Kombunup

[IpounsBoaHOMN
dbyHKIMM, GU3MIECKUI
Y TEOMETPUYECKUI
CMBICJI ITIPOU3BOHOM.
YpaBHeHue
KacaTeJIbHOH K
rpaduky GyHKIIH.

Meto1 HHTEPBAJIOB.

Ka6.42

44

IIpakTru

[IpousBoaHOMN
byHKIMU, GU3ndecKuit
U T€OMETPUYECKUIT
CMBICJI IIPOU3BOHOM.
YpaBHeHue
KacaTeJIbHOH K
rpaduxy GyHKIUU.

Merto1 UHTEPBAJIOB.

Ka6.42

45

[IpakTru

[IpounsBoaHON
¢byHKIMH, QU3NUECKUi
Y TEOMETPUYECKUI
CMBICII ITIPOU3BOHOM.
YpaBHeHue
KacaTeJIbHOH K

rpaduKy QyHKIUH.

Meto1 UHTEPBAJIOB.

Ka6.42

46

Yuebu

[Ipon3BoaHas cymMMBl,
pa3HOCTH,
IIPOU3BEICHNUS,
YaCTHOT'O, CTEITEHHON
(byHKIIUY, CIIOKHOM

(GyHKIMH.

Ka6.42

47

Kom6unup

[Ipon3BoHas cymMBl,
pasHoCTH,

IpOU3BCACHUA,

Ka6.42

BHEIIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

sagauusg [ 1A




YaCTHOTO, CTeICHHOM
(GYHKIMHU, CTIOXKHON

dbyHKIIH.

48

VYyebu

[Ipumenenue
MPOU3BOJHOM K
HCCIIEIOBAaHUIO
GyHKIUI: HaX0XKIeHUE
IPOMEKYTKOB
BO3pacTaHMs U
yObIBaHUS,
MaKCUMYyMOB U
MUHUMYMOB (DYHKIIUH,
a TaK K€ K IOCTPOECHUIO
rpadukoB QpyHKUUN U
pEILIeHUIO 3a/1a4 Ha
OTBICKaHUE
HanOOJIBIIETO U
HANMCHBIIIECTO

3Ha4eHUH YHKLUH.

Ka6.42

49

[IpakTny

IIpuMeHeHue
MPOU3BOJHOM K
HCCIIETOBAaHUIO
(GyHKUIMN: HaXOXKAeHUE
IIPOMEXYTKOB
BO3pacTaHMs U
yOBIBaHMS,
MaKCUMYyMOB U
MUHUMYMOB (DyHKITUH,
a TaK k€ K MOCTPOCHHUIO
rpadukoB QpyHKIHN U
pELICHNUIO 3a/1a4 Ha
OTBICKaHUE
HauOOJIbIIETO U

HauMCHBIICTO

Ka6.42




3HaYeHUH PYHKLNH.

50

[IpakTuy

[Ipumenenue
MIPOU3BOJAHOM K
HCCIICIOBAaHHIO
(GyHKIMA: HAXOXKACHUE
IPOMEKYTKOB
BO3pacTaHus u
yOBbIBaHUS,
MaKCHUMYMOB H
MUHUMYMOB (DYHKIIUH,
a TaK k€ K MOCTPOCHUIO
rpadukoB QpyHKUUN U
pEIICHHUIO 3a/1a4 Ha
OTBICKaHUE
HauOO0JIbIIEro U
HAaNMCHBIIIECTO

3HaYeHUH PYHKINH.

Ka6.42

51

Kombunup

Haxoxnenue ckopoctu
JUIs TIpoliecca,
3aJlaHHOTO (POpPMYJIOi
WIN TPapUKOM.
Urenue rpagpuka
MIPOU3BOIHOM:
MIPOMEKYTKH
BO3pACTaHMUs,
yObIBaHuUA,
AKCTPEMYMBI (DYHKITUH.
Bropas npousBogHas u

ee PU3NYECKUIN CMBICI.

Ka6.42

52

[IpakTny

Haxoxnenue ckopoctu
JUTSL TIpolecca,

3aJlaHHOTO (POPMYJIIOi

Ka6.42




WIH TPapUKOM.
Urenue rpagpuka
MIPOU3BOJIHOM:
POMEXKYTKH
BO3paCTaHHS,
yOBIBaHUS,
IKCTPEMYMbI (PYHKIIHH.
Bropas npousBoaHas u

ee (pu3muecKuii CMbICI.

Paszoen 6. Pewenue

cmepeomempudeckux 3aoay . 14 uacos

53

VYyebH

2

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

«IIpuzmar»

Ka6.42

54

[IpakTru

Pemmenue 3azay o
temam: «llupamuaay,

«[Tpuzmay

Ka6.42

55

[IpakTru

Pemenue 3azay o
temam: «llupamunay,

«IIpuzmar»

Ka6.42

56

[IpakTru

Pewmrenne 3amau no
teMaM: «IInpamunay,

«IIpuzmar»

Ka6.42

57

Kombunup

Pemenue 3ana4 no
temam: «{umuaapy,
«Konycy», «Cdepa.
[Tap».

Ka6.42

BHEIITHUNI
KOHTPOJIb,
CaMOKOHTPOJIb.

sagauusg [ MA

58

[IpakTny

Pemenue 3amau no
temam: «l{unmuaapy,
«Konycy, «Cdepa.
[Tap».

Ka6.42

59

[IpakTru

Pemrenne 3amau no
temam: «l{umuaapy,
«Konycy, «Codepa.
[Tap».

Ka6.42




60

Yuebu

Craructuueckue
XapaKTePUCTHUKHU.
BepositHoCcTh
PaBHOBO3MOKHBIX
COOBITHH.
[TepectanoBku.
®dopmyiia ynucia
MepPECTaHOBOK.
Pa3zmemienus. @opmyna
Yyclia pa3MeIleHuH.
Coueranus. @opmyna

qyCiia COYETaHUI.

Ka6.42

61

[IpakTru

Craructuueckue
XapaKTEPUCTUKH.
BeposarHocTb
PaBHOBO3MO>KHBIX
COOBITHH.
[IepectanoBku.
®opmyna yucia
IIEPECTAaHOBOK.
Pa3zmemienus. @opmyna
YyHUCla pa3MeIleHH.
Coueranus. @opmyna

quCiia COYETaHUIA.

Ka6.42

62

[IpakTru

Pemenne
MIPAKTUYECKUX 3aa4 C
NIPUMEHEHUEM
BEPOATHOCTHBIX

METOI0B

Ka6.42

BHEIIIHUN
KOHTPOJIb,
CaMOKOHTPOJIb.

sagauusg [ 1A

Paszoen 8. 3aoanus ¢ napamempamu 20 uacos

63

Yuebu

2

Pemenve TUHENHBIX U
KBaJPaTHBIX

YPaBHEHHH €

Ka6.42

BHEIIIHUN
KOHTPOJIb,

CaMOKOHTPOJIb.




I1apaMeTPOM.

64

IIpakTru

Pemmenue quHENHBIX U
KBaIPaTHBIX
ypaBHEHUH C

apaMeTpOM.

Ka6.42

65

IIpakTru

Tpuronomerpudeckue
YPaBHEHUS U
HEPABEHCTBA C

apaMeTpOM.

Ka6.42

saganus [ A

66

KomOunmp

Tpuronomerpuyeckue
ypaBHEHUSA U
HEPaBEHCTBA C

apaMeTPOM.

Ka6.42

67

IIpakTu

Tpuronomerpuyeckue
ypaBHEHUSA U
HEPaBEHCTBA C

apaMeTPOM.

Ka6.42

68

[IpakTuy

Tpuronomerpuyeckue
YpaBHEHHMS U
HEpPaBEHCTBA C

apaMeTpoOM.

Ka6.42

69

Kombunup

Jlorapudgmuueckue u
NIOKa3aTeJIbHbIE
YpaBHEHUU C

rapameTpom

Ka6.42

70

[IpakTny

Jlorapudgmuueckue u
MI0Ka3aTeIbHbIE
yYpaBHEHUU C

rapamMeTpom

Ka6.42

71

[IpakTru

Jlorapupmuueckue u
MoKa3areabHbIe

YpaBHCHHU C

Ka6.42




napamMmeTpoM

72

Hnara

Jlorapudmuueckue u
NIOKa3aTeJIbHbIE
YPaBHEHUH C

rapameTpom

Ka6.42

Htoro

1444,




2.2 YcaoBus obecriedeHUs MPOrpaMMbl

[Tporpamma peanu3syercs uyepes crieluaibHO CO3AAHHbIE YCIOBUS:
MarepunaibHO-TeXHHUYECKOe o0ecrieyeHune:
- MeToAAnuYecKoe o0ecreyeHre — HaJluure MPorpaMMbl, METOJUUYECKHE PEKOMEHIAINH, pa3paboTKu,
Mpe3eHTAlNN;
- HarJIA{HBIC TOCOOMS MHOTOTPAHHUKOB U KPYTJIBIX TET,
- IEMOHCTPAIIMOHHBIA MaTEpHUal: MaKEThl TPOCTPAHCTBEHHBIX (UTYD.
NudopmanuonHoe odecneyeHue:
- HOYTOYK C JOCTYIIOM B UHTEPHET,
- MYJbTUMEIUNHBIN IIPOEKTOP; HHTEPAKTUBHAS I0CKA;
- PE3CHTAIMH 10 TEMaM MPOTPAMMBI.
IIpu peanuzanyu nporpaMmMsbl B IMCTAHIIMOHHOH dopme:
[Tpu AMCTaHIIMOHHOM OOYYEHHMH Ka)XJI0My OOydaroleMycs J0JDKHA 00ecrednBaThCsl BOZMOKHOCTh
noctymna k cpeacrtsam JIOT, B T.4. kK 00pa3oBaTeIbHON OHIAMH-TUIaTGOpME, B KaueCTBE OCHOBHOTO
WHPOPMALIMOHHOTO pecypca, a TakkKe OCYHIECTBIAThCA —y4eOHO-METONMYECKas IMOMOIIb
00y4aromuMcs 4yepe3 KOHCYIbTAIUY MPEernoaBaTelis Kak MpH HETOCPEICTBEHHOM B3aUMOJICHCTBUU
nejarora ¢ 00y4aronuMHCs, TaK U OTIOCPETIOBAHO.
Hudpopmaunonnoe odecneyeHue Npu JUCTAHIIUOHHOM 00y4YeHHUU:

1) Hannuue nonosHuTENbHON 0011I€pa3BUBatOIIEH TPOrpaMMBI

2) [1naH — KOHCTIEKTHI 3aHATUH

3) Buneomarepuasl
[MudpoBbie  oOpazoBaTeNbHBIE PECYpChl, pa3MEIIeHHbIE Ha O00pa30BaTENbHBIX  CaWTax,
BUJICOKOH(epeHIun, BeOMHApPBI, BHUICOYPOKH, TIpe3eHTalnuM; e-mail, oOJavyHBIe CEPBUCHI,
AIIEKTPOHHBIE HOCUTEIH MYJIbTUMEIUHHBIX MPUIIOKEHUN; JIEKTPOHHbBIE TTocoOUs, pa3paboTaHHbIE
¢ yueToM TpeboBaHMii 3aKkoHOAaTeNnsCcTBA PO 00 00pazoBaTenbHON AESITETLHOCTH.
Kanposoe obecnneuenue:
[legaror nONOMHUTENBHOTO OOpa30BaHUA, BbICIIEE IeAarorndeckoe oOpa3oBaHHUeE, BbICIIAs
KBaTM(DUKAIIMOHHAS KaTeropus, MPOX0KIeHNE KypCOB MOBBIIIEHUS KBamudukanuu B amnpene 2018
roja.

2.3 @opmbl aTTECTALUM.

@®opMbl aTTecTalMi BKIIIOYAIOT B C€O0sl CIEAYIOIINE 3Tallbl: BXOJIHYIO0, TIPOMEXYTOUHYIO U
UTOTOBYIO.

1. Bxognasi arrecranusi (IMAarHOCTHMKA) TPOBOAMUTCA C IENbIO BBISIBICHUS YpPOBHS

MOATOTOBKU 00YYAIOIIUXCS.



BxongHast arrecranus NpPOBOAMTCS B NEPBBIA MecCsll y4eOHBIX 3aHATHH € 3aHECEHHEM
pE3yJIbTaTOB B IMArHOCTUYECKYIO KapTy.

2. WroroBasi arrectauusi (AMArHOCTHKA) TPOBOIUTCS C LEJIBIO BBIABICHUS YPOBHS
pasBUTHUsL CIIOCOOHOCTEH M JMYHOCTHBIX KadyecTB oOOydaromierocs M HMX COOTBETCTBUSA
IIPOrHO3UPYEMBIM Pe3yiIbTaTaM JaHHOW IIPOrPaMMBL.

AHAIUTUKO-TUArHOCTHYECKUI OJIOK JOMOTHHUTENBHON 0O0IIepa3BUBalOIel MPOrpaMMbl
BKJIIOUYAET B ceO0s:

® JMarHOCTUKY OOY4YEHHOCTH (3HAHUS, YMEHMS, HABBIKU 0 MPOQUIIIO IPOrPaMMBl);

® JMarHOCTUKY 00y4aeMOCTH;

® TEKyIyl AMArHOCTUKY (3a4€Thl 110 TEMaM, PE3yJIbTaThl y4yacTUsl B COPEBHOBAHUIX U
T.J.).

JlnaraocTrka 00y4eHHOCTH 110 MPOQHUIIIO TPOrPaMMBbI IIPOBOIUTCS J1BA pa3a B TOJ:

1 — BXOJHAs TUArHOCTHKA (CEHTSIOPb-OKTIOPBH);

2 — UTOTOBas TUAarHOCTHKA (ampeib-Mai).

Bxonnas nuarnoctuka — gemoHcTpauroHHbiii Bapuant KMMIMoB 'MA o marematuke ot @UIIN.

Htorosas nuarsoctuka — 1ocpounsbiii Bapuant ' MA no matemaruke.

2.4 OneHOYHbIE MATEPHUAJIbI.
1. AmnkerupoBaHue B Hayaje U B KOHIE Y4EOHOr 0 rojia.
2. MOHI/ITOpI/IHF AKTUBHOCTH yHalllUXCA HA 3aHATHUAX.
3. BricTynieHue ¢ 3alUTON HCCIeI0BaTeNbCKUX paboT Ha KOH(EPEHIIUsX.
KoHTposib M omeHka pe3yJbTaTOB OCBOCHMS MPOTrpaMMbl OCYLIECTBIISIETCS IPENOJABATEIEM B
nmponecce MpoBCACHUA IMPAKTUUCCKUX SaHﬂTHﬁ, TCCTUPOBAHUSA, a TAKIKC BBIIIOJHCHHA YYAIITUMHCA

HHIUBUIYAJIbHBIX SaﬂaHHﬁ.

2.5 MeToanuyeckne MaTepHuaJibl.

B neparormyeckoil OeATEIBHOCTH B paMKax peaiu3aldH MPOTPAMMBI HYAaCTO MPOBOMSITCS
3aHATHUS, BKIIOYAIONIME B ce0s TEXHUKY Oe30macHOro moBeaeHus. [IpoBeneHne WHCTPYKTaXKEH C
oOydJarmuMucs, Kak NpoPUIaKTHUECKHEe MEPOIpPHUATHS HaleleHbl Ha  (QopMHUpOBaHUE
CO3HATEILHOTO U OTBETCTBEHHOTO OTHOMICHHS Y OOYYarOIIMUXCS K BOIMpPOcaM O€30MacHOCTH Kak
JUYHOTO, TaK W 0€30MaCHOCTH OKPY’KAIOIIMX, K BOMPOCAM JUYHOW TUTHEHBL. OTIWYUTEIHHBIMUA
OCOOEHHOCTSIMA ~ JTMYHOCTH  O€30MaCHOTO THWIA TOBEICHUS  SIBISIIOTCS  TapaHTHUPYIOIAs
0€30MacHOCTh  YKM3HEAEATEIHbHOCTH TICUXOJIOTMYECKass YCTOWYMBOCTH M ICHXOJIOTHYECKas
TOTOBHOCTh K JEHCTBUSAM B PA3IMYHBIX XKM3HEHHBIX cutTyauusx. Eme K.J[. Ymuuckuii B cBoe

BpeMsl OTMeuall BaKHYIO posib o0pa3oBaHus B oOecnieueHnn Oe3omnacHocTy aeteid. OH cuMTai, 4To



o0pa3oBaHUE COKpAIlaeT KOJWYECTBO OIMACHOCTEH, KOTOpPBIC YIPOXKAIOT KH3HH YEIOBEKa,
YMEHBIIIAET KOJIWYECTBO NMPHUYUH CTpaxa, MPEAOCTaBISIET BO3MOXXHOCTh H3MEPHUTH OMACHOCTh U
OTIpeNeNUTh €€ MOCIEICTBHS, COKpAIlaeT HAIPSHKEHHOCTh CTpaxa BBUAY 3TUX onacHocTei. Cpenun
ONTUMAJIBHBIX CIIOCOOOB TIENAarorm4eckoro BO3JCHCTBUS JIOHECTH JIO OOYYaIOUIMXCS MOXKHO
OTMETHUTh: Oecenpl, pa3naya HHGOPMAIMOHHOTO Matepuana (nmudiera, OykiaeTa U ap), TPOCMOTP

BHJICO U MPE3CHTALU.

Paznen HUcnonb3yemblie ¢popmbl JdemoncTpaunonubliii | Pa3gaTrounblii
(HamMeHoOBaHMe) OpraHM3alNyu nmpouecca MaTepHaJl MaTepuall
Texcmoeuvie OOBsCHUTETHHO- IIpesenTauuu COopHUKH
3a0auu WJUTFOCTPATUBHBIM, Tekctbl TECTOBBIX

JE€MOHCTpAaLMOHHbIN, TpakTukyM | KUM 3aJaHuM,
BBIIIOJJHEHUE  TPEHHUPOBOYHBIX TUAKTAYECKUM
3aJad, caMOCTOsITeNIbHast paboTa pa3aaToYHbIN
Martepua,
CIIPaBOYHUKHU
I'eomempua na | OOBACHUTEIBHO- ITpesentauuu Texctel | COOpHUKH
naockocmu WUTIOCTPATUBHBIN, KWM, tabmutist TECTOBBIX
JEMOHCTPALIMOHHBIN, TPAKTUKYM 3a/1aHU,
, BBITIOJJTHEHUE TPEHUPOBOUYHBIX TUJAKTUYECKUM
3a/1a4, caMOCTOsITeNbHAsE paboTa pa3aaToYHbIN
MaTrepuainl,
CIIPaBOYHUKHU
Teopus OObsCHUTETBHO- [Ipesentauuu Texkctol | COOpHUKH
MHO2041€HO8 WUTIOCTPATUBHBIN, KM TECTOBBIX
JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3aJlaHUH,
, BBITIOJJTHEHUE TPEHUPOBOUYHBIX TUJAKTUYECKUM
3aja4, caMoCTosITeNIbHast paboTa pa3iaTo4YHbIMI
Marepuann,
CIIPaBOYHUKHU
Mooyns OOBsACHUTETBHO- [TpesenTtanuu Texctol | COOpHUKH
WUTIOCTPATUBHBIH, KM TECTOBBIX
JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3aJaHNM,
, BBITIOJJTHEHUE TPEHUPOBOUYHBIX JTUJAKTUYECKUM
3aJa4, caMoCTosITeIbHast paboTa pa3IaToOuYHbIHI




MarepHa,

CIIPaBOYHHKHU
IlIpouszeoonas. OOBsCHUTETBHO- [IpezenTannu CoopHuKH
MJUTFOCTPATUBHBIM, Texcrer KUM TECTOBBIX
JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3aJlaHUl,
, BBIIIOJJTHEHUE TPEHUPOBOYHBIX JUJAKTAYECKUM
3aJ1a4, CaMOCTOsITeNIbHAs paboTa pa31aToOYHbIN
Marepuail,
CIIPaBOYHUKHU
Tpuzonomempusa | OObICHUTENHHO- Tekctbl COopHukH
WIUTFOCTPATUBHBIN, KMMBI, Tabauiisl TECTOBBIX
JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3aJlaHUU,
, BBIIIOJIHEHUE TPEHUPOBOYHBIX UK TAYECKUM
3a/1a4, CaMOCTOsITeNIbHAsA paboTa pa3laTOYHbIN
Martepua,
CIIPABOYHHKHU
Hppayuonanvnst | O0bICHUTEITHHO- Tekctol CoopHuku
€ ypasHeHusa u | WLIIOCTPATUBHBIN, KM TECTOBBIX
Hepasencmea JIEMOHCTPALIMOHHBIN, TPAKTUKYM 3a/1aHU,
, BBINIOJIHEHUE TPEHUPOBOYHBIX TUAKTAYECKUM
3a/1a4, caMOCTOsITeNbHAsE paboTa pa3aaTOYHBIN
MaTtepuan,
CIIPaBOYHUKHU
Hapamempot OO0BsicCHUTETBHO- TexkcTol CoopHuku
WUTIOCTPATUBHBIN, KM TECTOBBIX
JEMOHCTPALIMOHHBIN, TPAKTUKYM 3a/1aHU,
, BBITIOJJTHEHUE TPEHUPOBOUYHBIX JTUJAKTUYECKUM
3a/1a4, cCaMOCTOsITeNNbHAsE paboTa pa3aaTOYHBIN
Marepuain,
CIIPaBOYHUKHU
Ilokazamenvnan | OOBSICHUTEIBHO- TekcTsl COopHUKH
u WUTIOCTPATUBHBIH, KM TECTOBBIX
nozapugmuyeck | 1EMOHCTPAITMOHHBINA,TPAKTUKYM 3aJlaHuH,




asa pynKyuu , BBITIOJTHEHUE TPEHUPOBOUYHBIX JIAJTaKTHYECKU T
3a/1a4, CaMOCTOsITeNIbHAS paboTa pa3IaTouYHbIMA
Marepual,
CIIPABOYHUKHU
Cmepeomempus | OOBSICHUTEIHHO- Tekctbl COopHuKH
WUTIOCTPATUBHBIN, KM, TECTOBBIX
JIEMOHCTPAIIMOHHBIN,TPAKTUKY, | BUJIEO-TIPE3CHTALIUN 3aJlaHuM,
BBIIOJIHEHUE  TPEHUPOBOYHBIX JUIAKTHYCCKUN
3a/1a4, CaMOCTOsITeNIbHAS paboTa pa3naTovYHbIMA
Martepua,
CIIPABOYHUKHU

NudopmannonHo-MeToan4eckoe obecrneyeHue
1. BaBunos B.B. u np. «3amaun no marematuke. Y paBHeHus U HepaBeHCTBa», M.:Hayka, 1988
2. I'azeta «Maremartukay, npuioxeHue K 1 ceHTs0ps
3. EI'3-2013. MareMartuka: TUIIOBbIC 3K3aMeHAIIMOHHBIC BapuaHThl: 30 BapuanToB / [Tox pen. A.JL.
CemenoBa, 11.B. Smenko. — M.: U3narensctBo «HaunonansHoe o6pasosanuer, 2013. — (I'MA-
2013.OUITA-mikoe)
4. EI'D-2013-2019. Dx3ameH B HOBo# opme. MaremaTuka. 11 knacc/ Iog. Pen. U.B. Smenko-
M.: Actpens, 2012.
6. 3eiihmanA.N.u np. « COOpHUK 3a/1a4 TTOBBIIIEHHON CJI0KHOCTH TI0O OCHOBHBIM pa3jiesiaM
HIKOJILHOTO Kypca MaTeMaTtuku», Bomoraa, 2004
7. KoponeBa T.M. u np. «Ilocobue no mareMaTHKe B TOMOIIb YYACTHUKAM LIEHTPATU30BAHHOTO
TecTupoBaHus», M, 2003

9. Cepus « [IpodunpHoe 00yuenue. Matematukay, Beinycku 1 — 4, Bonoraa, Pyce, 2004

2.6 Cniucok JuTepaTypsbl

1. AszapoB A.U., 'manyn O.M., ®enocenko B.C. AnreGpandeckue ypaBHEHUsI 1 HEPABEHCTBA.
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4. XKypnan «KBant». Ne 9,12, 1970 r



5. XKypnan «Matemartuka B mkosie» Nel, 1994 r., No4, 1983r.

6. COopHuUK 33134 1O MaTeMaTHKe Juisi nocTynaromux Bo BTY3eL./ .: Yuebnoe nocobue/ [lon
penakuueit M.U. CxanaBu, M. «Bpicias mkomnay, 2003 r.

7. Cararenona JI.C. ['eometpus. Pemaem 3amaun no minanumerpuu [Teker] / JI.C. Cararenosa.
— Bousrorpan: Yuutens, 2009. — 150 c.

8. Slcrpebunenkumii I'.A. 3amaun ¢ mapamerpamu. — M.: [IpocBenienue 1988.

Cnucok auTepaTypsl IJisi 00y4almmMXcsl ¥ poauTeJIeli:

1. Tamuukuit M.JIL., Tonbnman A.M., 3Bannu JI.M. COoprHuk 3amau mo aiaredpe. 8 — 9. M:
«ITpocsemenne» 2001 r.

2. Kouarmna, M.H. Marematuka: 9 xiacc. [logroroska x «mamomy EI'D» [Tekcr] / M.H.
Kouaruna. — M.: Dkcmo, 2007. — 192 c.

3. Coopnuk 3a1a4 110 MaTeMaTuke i nocrymaromux Bo BTY3bL\ .: Vuebnoe mocobue/ Iox
penakuein M.M. CkanaBu, M. «Bpiciias mikosay, 2003 1.

4. Maremaruka. BapuanTsl KOHKYpCHBIX 3a1aHuid. OTBeTHI U pemenus [ Tekcr] / mox pen.
[Tpod. B.A. Paiinmna. — M.: Ox3amen, 2006. — 196 c.

5. IecrakoB, C.A. CO0pHUK 3a1a4 JJIsl TOATOTOBKU U MPOBEACHUS MUCbMEHHOTO 2K3aMeHa 10
anredpe 3a kypc ocHoBHOM mkonbl. [Tekcr] / C.A.lllencrakos, M.P. Beicouxwuii, JIL.U.
3BaBuu. — M.: ACT: Actpensb, 2006. — 255 c.

6. Amenkol.B. A cmam EI'D Maremaruka, YueOHOe mocobue it 00meo0pa3oBaTeIbHBIX
yupexaenuit. [Ipocsemenue, 2015-2018

HHurepHer - pecypcbl

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

www.mathgia.ru - OtkpsiThiii 6ank 3amau o marematrke (I'1A)
http://www.mathnet.spb.ru/Imurpuii I'ymun — caiit 37eMeHTapHOM MaTeMaTUKU
http://wvvw.fipi.ru/ - DU

http://www.ege.edu.ru/ - Odunmaneueiii nHGOpManuoHHbIH mopTan EI'D

http://egeigia.ru/ - UudopmanmonHslii 00pazoBarenbHbIi moptai. [loaroroBka k sKx3aMmeHamMm
http://uztest.ru/onnaitn 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



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

Ipuioxkenne 1
CJsi0Bapb TEepMHHOB.

Abcyucca mouku - koopauHata Touku 1o ocu OX.
Anzedpauueckoii OpoodbI0 HA3BIBAIOT OTHOLIEHUE JIBYX MHOTOYJICHOB.
beckoneunasa oecamuunas nepuoouueckas Opoodb - IeCATAYHAS JAPOOb C TOBTOPSIOIICHCS
rpynmnoi uugp mociue 3amsarou.
bukeadpamnoe ypaBHeHe — ypaBHEHUE BUa y=ax2+Bx+c=0.
Buccekmpuca mpeyzonvnuka — oTpe30K OMCCEKTPUCHI yTila TPEYToJIbHUKA.
Bexkmop - HanipaBJIEHHBIA OTPE30K.
Bnucannwuii y2on — yroi, BepiimHa KOTOPOro HaXOIUTCA Ha OKPY>KHOCTH.
Boicoma mpeyzonvhuxa — oTpe30K NepHEHANKYJISAPA, IPOBEIEHHOT0 U3 BEPIIMHbBI TPEYTOJIbHUKA K
MIPOTUBOIMOJIOKHOM CTOPOHE.
T'unepoona — HekoTopass KpuBas, KoTopas sBisieTrcs rpadukoM GyHKIUH oOpaTHOM
IPONOPLUOHATIBHOCTH.
TI'pagpukom nuneinnon hynkyuu y=xx sBiseTcs npsmas, Ipoxoasias yepe3 Hauaiao KOOpAuHar.
I'pagpuueckuit memoo pewtenus - METOJ1 IpU KOTOPOM CTPOUTCS TpaduK TaHHOTO YPABHEHHUS.
H3eneuenue Keaopammno2o KopHa- ONepalus HAXOXKACHUS  KBAJIPaTHOTO KOPHS W3
HEOTPULATEIbHOTO YUCIIA.
Hppayuonanvnoe ypasnenue — ypaBHEHHE, B KOTOPOM IE€pEMEHHAsi COJEPKUTCS MOJ 3HAKOM
KBaJPaTHOT'O KOPHSI.
Hppayuonanvnoe uucno - 6eCKOHeUHas IeCITUYHAs HENEpUoIndeckas Apoob.
Kacamenvnas - npsimasi, UMeIOIas ¢ OKPY>KHOCTBIO POBHO OJIHY OOIIYIO TOUKY.
Keaopam — 310 psIMOYTOJIBHUK, Y KOTOPOT'O BCE CTOPOHBI PAaBHBI.
Keaopamnvim Kopruem W3 4UCla a HA3bIBAIOT TaKO€ HEOTPHUIATEIIBHOE YUCIO, KBAaApaT KOTOPOIO
paBeH a.
Konnuneapnoie 6ekmopsl — BEKTOPHI, JISXKallye MO0 HA OJHON MPsIMOM, JTMO0 Ha TapaylIeIbHBIX
MPSIMBIX.
Kopenwv ypasnenus — 3HaueHHE NEPEMEHHOH, IIPU KOTOPOM ypaBHEHHE NPEBPAILAETCS B BEPHOE
PaBEHCTBO.
Kocunycom octporo yria TpeyrojibHHKAa HAa3bIBA€TCS OTHOLIEHHE  NPUJIEKAIIEro Karera
TpeyrojbHUKa K THIIOTEHY3E.
Komanzencom octporo yriia TpeyroJbHUKa HA3bIBA€TCS OTHOILIECHHWE MPUIIEKAIIEr0 KaTreTra K
MPOTUBOJICKAIIEMY.
Koyppuuyuenm oonounena — 49vcioBO MHOXKHUTEIh OJHOUYIEHA, 3alMCAHHOTO B CTaHAAPTHOM

BUJIC.



Kyouueckum xopnem W3 HEOTPHUIATEIBFHOTO YMCIA @ HA3BIBAIOT TaKO€ HEOTPHUIATENILHOE YHUCIIO,
Ky0 KOTOpOTO paBeH a.

Jluneiinoe ypagnenue c 06ymsa nepemennpiMu — ypaBHeHUE Buaa ax+By+c=0 ,rae a,B,c-HEKOTOpbIE
4HClia, X,y-lIepeMeHHbIE.

Jluneiinoe ypaenenue c¢ 00HOIl nepemennoil — ypaBHeHHe Buja ax+B=0 , rie a,B-HEKOTOpHIC
yucia, X-1epeMeHHasl.

Jluneiinvim Hepasencmeom Ha3bIBaeTCs HEpaBeHCTBO Buaa ax+B<0 (<, >>), rae a,B- J00bIe
gucia, aZ0.

Meouana mpeyzonbhuka — OTPE30K, COCAUHSIONIMA BEpIIMHY TPEYroJbHUKA C CEpeluHOM
MIPOTUBOTOJIOKHOU CTOPOHBI.

MHnozoyzonbHuk - reoMeTpudeckas QuUrypa, cocrosmas u3 X (X 0oibine 2) TOYEK IJIOCKOCTH, HE
JeKalMX Ha OAHOW MPSIMOW U IMOCJIEOBATEIFHO COSAMHEHHBIX HEMEePECEeKAIOIIMMHUCS OTpe3KaMu
(mocnenHss TOUKA COeIMHEHA C TEPBOH).

Mmnozounen — cymMMa 0JIHOYJICHOB.

Mooynem uucna Ha3bIBAIOT C€aMO 3TO YHUCIO, €CIM OHO HEOTPULIATENIbHO; HA3bIBAIOT
MIPOTUBOIMOJIOKHOE YUCIIO, €CIIH ATO YUCIIO SIBISIETCS JEHCTBUTENLHBIM YUCIIOM.

Mooyns 6ekmopa (IIMHA BEKTOpA) — UTMHA OTPE3Ka, 33/1al0ILEr0 BEKTOP.

Henoanoe kBaapaTHoe ypaBHEHHE - YpaBHEHUE, B KOTOPOM MPUCYTCTBYIOT HE BCE TPU CJIaraeMbix.
Henpueedennoe xBaipaTHOE ypaBHEHHE - YPAaBHEHHE, B KOTOPOM CTapiIuii KO3(PPUIIMEHT OTIIMYEH
OT €JIUHUIIBL.

Oobnacmos onpedenenun YynKkyuu — 10NyCTUMBIE 3HAYEHUSI HE3aBUCUMOM NIEPEMEHHOM.

Oonounen — anreOpanvdeckoe BBHIPAKEHHUE, KOTOPOE MPEJCTABISET COOOM MPOU3BEICHUE YHCET U
MePEMEHHBIX.

Okpyscnocms — TreoMmeTpudeckas (urypa, KOTopas COCTOMT M3 BCE€X TOYEK IIJIOCKOCTH,
paBHOYJAJIEHHBIX OT JAHHON TOYKHU TIOCKOCTH.

Opounama mouku — xoopauHaTa Touku 1o ocu OY.

0c60060sc0enue om uppayuoHanbHocmu - TPeoOpPa30BaHNUE BBHIPAKEHUSI K TAKOMY BHUY, YTOOBI B
3HaMeHarese IpoOH He 0Ka3aloCh 3HAKOB KBAJPAaTHBIX KOPHEH.

Ilapaéona - HeKOTOpAs TUHUS, SBISIOMIASACS TpadUKOM KBaIpaTUYHOU (QYHKIUH.
IHapannenozpamm — 4YETHIPEXYTOJBHUK, y KOTOPOTO MPOTHBOJICKAIIUE CTOPOHBI IMOMApPHO
napaJuIeNbHBI.

Ilozpewinocmoto npuénuxicenun (aOCOTIOTHON NOTPEIIHOCTHIO) HA3bIBAIOT MOAYJb Pa3HOCTH
MEXIy TOYHBIM 3HAYCHHEM BETTUYHUHBI M €€ TPUOIIKEHHBIM 3HAUCHUEM.

Iloooonvle 00HOYIEHBL - 1BA OJTHOUWIEHA, COCTOAIINE U3 OJTHUX U TEX )K€ MEPEMEHHBIX, KaK1as U3

KOTOPBIX BXOIUT B o0a OJHOYJICHA B OAMHAKOBBIX CTCIICHAX.



Ilonnoe xBaipaTHOE ypaBHEHUE - ypaBHEHUE, B KOTOPOM IMPUCYTCTBYIOT BCE TPU CIaraeMbiX.
Ilocmoponnuit Kopens - 9UCIO, IPU KOTOPOM 3HAMEHATEINb IpoOH 00pamaeTcs B Hylb.
Ilpusedennoe xBanpaTHOE ypaBHEHHE — YpPaBHEHHE, B KOTOPOM CTapIIMi KOd(pPHUIMEHT paBeH
eAMHHUILIE.

Ilpamoyzonpvnuk — napajenorpamMmm, y KOTOpOro Bce yriibl IpsMbIE.

Pasnocunvnoe npeobpaszoseanue —>TO TaKoe NMpPeoOpPa3OBaHUE NMPU KOTOPOM 3aMEHSETCS TaHHOE
HEpaBEHCTBO (ypaBHEHHE) OoJiee MPOCTHIM HEPABEHCTBOM (YPaBHEHHEM).

Pagnocunvnbimu Ha3bIBAIOTCS T€ YPaBHEHMs, KOTOpPhIE HMMEIOT OJMHAKOBbIE KOPHH WU 00a
YpaBHEHUS HE UMEIOT KOpHEHl.

Paegnvle 6ekmopbi- KOJNIMHEAPHBIE COHAIIPABIEHHBIE BEKTOPHI, UMEIOIINE OJIMHAKOBBIE JIIMHBI.
Paznoycumev na MHOMCUmMeNu — TPEICTAaBUTh JaHHBIH MHOTOYIEH B BHUJAE NPOU3BEICHUS
OTJICTIbHBIX MHOKHTEJICH.

Payuonansnoe eviparxcenue — anreOpanueckoe BBIPAKEHHE, COCTABIEHHOE U3 4YHCEN U
NEPEMEHHBIX C TOMOMIBIO apH(PMETHIECKUX OTIepaIfii ¥ BO3BEJICHHS B HATYPAJIbHYIO CTETICHb.
Pewenuem nuneiitnozo ypagueHus ¢ 08ymsa nepemMeHHuIMU HA3bIBAIOT BCSAKYIO Mapy uucen (X,y)
KOTOpasi yJIOBJIETBOPSIET STOMY YPaBHEHHUIO.

Pewenuem HEpaBEHCTBA C MEPEMEHHON — 3HAUYEHUE IMEPEeMEHHOH, MpU KOTOPOl HEpaBEHCTBO
oOpaiiaercsi B BEpHOE YKCIOBOE HEPABEHCTBO.

Pewenuem cucmemvl ypasnenuil HaA3pIBAIOT IMapy 3HAYEHUH (X;y), KOTOpas OJHOBPEMEHHO
SBJISIETCS] PELLIEHUEM MIEPBOTO U BTOPOTO YPaBHEHUS.

Pewiump ypasnenue - 3HAYNT HAWTHU BCE 3HAYECHMS IEPEMEHHON IpPU KOTOPBIX YpaBHEHHUE
oOpaiiaercsi B BEpHOE paBEHCTBO.

Pomé — 510 napaienorpamMmm, y KOTOpOro Bce€ CTOPOHBI paBHBI.

Cunycom OCTpPOro yria TpeyrojbHUKa Ha3bIBAE€TCA OTHOIICHHE NPOTUBOJIEXKAIIETO Karera
TpPeyrojbHUKa K THIIOTEHY3E.

Cucmema ypaenenuil — mMaTeMaTuyeckass MOJENb CUTYyallUM, COCTOALIAs U3 JIBYX YpaBHEHUH C
JIBYMSI TICPEMEHHBIMHU.

Coxkpawgenue  anreOpanyeckodl  JOpoOW —  TOXKAECTBEHHOE MpeoOpa3oBaHuE  3aJaHHOM
anreOpanvyeckoi IpooH.

Conanpasnennsle 6eKmopul - KOJNIMHEAPHbIE BEKTOPHI, UMEIOINE OJJUHAKOBOE HAIIPaBIICHUE.
Cpeonsasa nunus mpey2oabHuKa - OTPE30K, COSTUHAIOMNN CepeUHBI ABYX €r0 CTOPOH.

Tanzencom oCTpOro yria TpPeyrojbHHUKa Ha3bIBa€TCS OTHOLIEHHE IPOTHMBOJIEXKAIIETO KaTeTa K
MpUIICKALLEMY .

Tootcoecmeo — paBEeHCTBO, BEPHOE TMPHU JIFOOBIX JOMYCTUMBIX 3HAUYEHHUSX BXOISIINX B €T0 COCTAaB

IIEPEMEHHBIX.



Tpaneyun — 4eTbIpeXyroiabHUK, Y KOTOPOTO TOJIBKO JABE MPOTUBOJIEKALIUE CTOPOHBI MapaIeIbHBI.
Tpeyzonvnuk - hurypa, KoTopasi COCTOUT U3 TPEX TOYEK, HE JISKAIIMX Ha OJHOU MPSIMOU, M TpeX
OTPE3KOB, COCIUHSIONIUX 3TU TOUYKH MOMAPHO.

Yenoeou koaghgpuyuenm- uucno K B 3anucu y=kx.

Llenmpanwvnuutii y2oa — yroiu, BepliviHa KOTOPOTO HAXOUTCS B LIGHTPE OKPY>KHOCTH.
YemovipexyzonbHuk — GUTypa, KOTOpasi COCTOUT U3 YETHIPEX TOYCK (BEPIIMHBI YETHIPEXYTOILHUKA)
U YETHIPEX MOCIIEIOBATEIbHO COCIUHSIONIUX 3TH TOYKH OTPE3KOB (CTOPOHBI YETHIPEXYTOJIbHUKA).
I[Ipy »sroM: 1. HM KakMe TpU JaHHbIE TOYKM HE JieKaT Ha OJHOM  MPSIMOI;
2. COeIMHSAIONINE 3TU TOYKHU OTPE3KHU HE JOJIKHBI HE MEPECEKaThCSI.

Umenue cpaghuxa — nepexos 0T F€OMETPUUECKON MOJIEIH K CIIOBECHOM.

IIpunoxenne 2



Muaznocmuueckuit eapuanm KHUM.

1. 3aganue 1

[[TapukoBas pyuka crout 40 pyoOneit. Kakoe Hanbosblee 4uCIO TaKUX PydeK MOXKHO OyaeT
kynuth Ha 900 pyGuieit mociie moBbimeHus neHs! Ha 10%?

2. 3amanue 2

Ha nuarpamme nmoxa3zan cpeanuii 0amn ygacTHUKOB u3 10 cTpaH B TECTUPOBAHHUM ydaruxcs 8-
ro kiacca no matematuke B 2007 roxay (mo 1000-6amipHO# mikane). Cpeau yka3aHHBIX CTpaH BTO-

poe mecto npuHamiexut CIIA. Onpenenute, kakoe Mecto 3anumaet lIBenus.

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

Tynuc |

CILIA

ABCTpanud
serns

['epmannsa

Hunonezus | |

Pymbinms
bonrapus

Hopeerus
Benukobpuranuns

3. 3aganue 3

7

4

/ Haligutre mnomanp Tpamenuu, W300paXeHHOW Ha KieTyaToi Oymare c

pa3MepoM KeTku 1 cM X 1em (eM. puc.). OTBeT naiiTe B KBaIpaTHBIX CAHTUMETPaX.

4. 3aganmne 4



Ha 6opty camonéra 24 MecT psSa0M ¢ 3anacHBIMH BbIxofamu U 11 MecT 3a nmeperopoakamu, pas-
JeNSIoUMMA canoHbl. OcTaibHBIE MecTa HeYAOOHBI IS Taccakupa BeICOKOTo pocta. [laccaxup B.
BBICOKOTO pocTa. HaliuTe BEpOSTHOCTh TOTO, YTO HA PETUCTPAIMH IPU CIydailHOM BBIOOpE MecTa
naccaxupy B. mocranercs ynooHoe MecTo, eciii Bcero B camonére 350 mecr.

5. 3aganmue 5

5
Halinute KopeHb ypaBHEHHs X242 Ecnu ypaBHeHue umeer Gojiee OJHOTO KOPHS, B OTBETE
3aMUIIATE OOJIBIINN U3 KOPHEH.

6. 3aganue 6

OtBet naiiTe B rpagycax.

7. 3apanue 7
Ha pucynke mzobpaxer rpagux | "t | | &= fie

IPOU3BOIHON GyHKIMH I (x)’

OnpeaeIeHHON Ha

MHTEpBAIIE (—15 16). Hajizure

IMPOMEIKYTKHU BO3paCTaHus

GyHKIMH f(x).
B oTBeTe yKaXkuTe IIMHY HAUOOJBIIETO U3 HHUX.

8. 3aganme 8

B mnpaBuibHOM 4eThIPEXyrojbHOW MUPaMHUIC BhICOTA paBHA 8, OOKOBOE
pebpo pasHo 10. Haiinure ee o0beM.

9. 3aganue 9



HaiinuTe 3HaueHne BhIpaKEHUS:

3\/§+10 . 3—5—\/3_

10. 3aganue 10

MOTOIUKIUCT, NBIXKYIIUKCSA MO TOPOAY CO CKOPOCThIO YO = 57 KM/4, BBIE3)KACT U3 HETO U

cpasy ITIOCJIC BbIC31a Ha4YuHaCT PA3roHATbHCA C IIOCTOSHHBIM

yekopernem @ = 12 xm/a * Paccrosinne 0T MOTOLMKINCTA 10 TOPO/IA, H3MEPIEMOE B KHIOMETPaX,
at?
S = V()t + 7
OIPENENACTCS BBIPAKECHUEM Onpenenure HauOospllee BpeMs, B TEUYEHUE
KOTOPOI'0 MOTOLMKIUCT OyJIeT HaXOIUThCsl B 30HE (YHKLMOHHUPOBAHMS COTOBOH CBSI3U, €CIIU
olepaTop rapaHTUpyeT IOKpBITHE Ha paccTosHMM He panee 4eM B 30 kM or ropoxma. Otser

BBIPA3UTE B MUHYTaX.

11. 3apanmue 11

Cwmemanu HEKOTOPOE KOJIMYECTBO 19-TPOIEHTHOTO pacTBOpa HEKOTOPOTO BEIIECTBA C TAKHUM
K€ KOJMYECTBOM 13-MpOIEHTHOrO pacTBopa 3TOro BemiecTBa. CKOJBKO IMPOILIEHTOB COCTABIISIET
KOHIICHTPAIIUS TOJTy4YHUBIIETOCS pacTBOpa?

12. 3apanue 12

Haiizure HauGoJIbIIEe 3HAuEHHE ynkun Y = 10In(x+5) — 10x — 21,
0Tpe31<e[_475; 0].
13. 3apanme 13

2sin%x — sinx 0

a) Pemute ypaBHeHue 2cosx — \/§

RY
7,37r

0) Haitnute Bce KOpHU STOTO YpaBHEHUS, IPUHATICKAIINE OTPE3KY [

14. 3apanue 14

Ha  pebpe AA, npsmoyroisHoro — mapautenenumnena ABCDA1B1CiD: B3sita  Touka E Taxk,

uyro A1E = 6EA. Touka T — cepeauna pedpa B1Ci1. M3BecTHO, 4TO AB = 4\/5’ AD =12, AA; = 14,

a) Jlokaxwure, uyto miockocts ETD1 nenut pebpo BB1 B oTHOmIEHNH 4 : 3.
0) Haitnure momane ceueHus napavieienumnesa miockocteio ETD;.
15. 3apanme 15 Ne 507258
24 4 2x — x°

logys 2 ——F——>1.
Pemite HepaBeHCTBO 16


https://math-ege.sdamgia.ru/problem?id=507258

16. 3agauue 16

B npsimoyronehyto tpamnenuto ABCD ¢ npsMbIM yriioMm Tpu BepIIMHE A U OCTPBIM YIJIOM TNPH
BepmnHe DBniucana okpyxHocth ¢ nentpom O. IIpsmas DO nepecekaer cropony AB B Touke M, a
npsmasi COnepecekaer ctopony AD B Touke K.

a) Jlokaxwure, 4TO ZAMO = ZDKO.

6) Haitnure momanes Tpeyronbarka AOM, eciu BC =10y AD =15,

17. 3apaumue 17

B urone 2016 roga miuaHupyeTcst B3ITh KPEIUT B OaHKE Ha IISATh JIET B pa3Mmepe S ThiC pyOJiei.
VYcioBus ero Bo3Bpara TakOBbI:

— KaXJIbIH SIHBaphb TOJIT Bo3pacTaeT Ha 20% 10 CpaBHEHHUIO ¢ KOHIIOM MPEABIIYIIEro roja;

— ¢ (eBpaJIs 110 UIOHB KAXJIOT0 r0/1a HE0OXOJMMO BBIIUIATUTh YaCTh J0JITa;

— B utone 2017,2018 u 2019 nonr octaérest paBHBIM S ThIC. pyOIei;

— Bbiwiatel B 2020 u 2021 rogax pasHsl 1o 360 ThIC. pyomei;

— K urono 2021 monr OyneT BIIJIAYEH MOJHOCTHIO.

Haiigute o01ryto cyMMy BBIILIAT 3a MATH JIET.

18. 3amanue 18

Haiiqure Bce 3HadeHus &> mpu KaKJIOM M3 KOTOPHIX ypaBHEHHE 1—2x=a—3[| uMeeT
Oonee TByX KOpHEH.

19. 3aganue 19

HaGop coctout u3 33 HaTypaJabHBIX YHCEN, CPEAN KOTOPBIX €CTh uucha 3,4 u 5.
Cpennee apudpMeTHyecKoe JTFOBIX 27 YUCEN 3TOr0 Habopa MeHbIIe 2.

a) Mosket 1 Takoit Habop coaepkath poBHO 13 equHUI?

6) Moxer 1 Takoi Habop coaepkaTh MeHee 13 equHui?

B) [lokaxkuTte, 4TO B J1F0O0M TaKOM HabOpe €CTh HECKOJBKO YUCEN, CyMMa KOTOPBIX paBHa 28.

IIpunoxenne 3

Jenosast urpa "Crpouresn”

Hemu:

ycBoeHHe (HOpMYIT JUIsl BHIYMCIEHUS TUIOIIAU apajjielorpaMMa, TpeyrojibHUKa, TParelnu;



IIPUMEHEHHUE MTOJIyYCHHBIX 3HAHUM K PELICHUIO IPAKTUYECKUX 3a7a4;
pa3BUTHE MATEMATUYECKOIO KPyro3opa;
pa3BUTHE HABBIKOB OOILEHUS, COBMECTHON AEATEIBHOCTH, OTBETCTBEHHOCTH 3a KOJJIEKTUB, €r0

CIINIOUCHUC, IPUBUTHEC UHTCPECA K MATCMATHUKE.

Cnoso neoacoey:
CrpouTtenpHoe NPOU3BOJCTBO CETOHS — 3TO MEXaHW3UPOBAaHHBIN MpoLecc COOPKH 3AaHUHN U
COOPY’KEHHH U3 KPYITHOPa3MEPHBIX JIeTaleil, N3TOTOBICHHBIX 3aBOACKHM criocoboM. OnHa u3
HanOoJiee pacrpoCTPaHEHHBIX CTPOUTENBHBIX Npodeccuii — crossap. Croisip paboTaeT B
CTPOUTEIbHO- MOHTA)XXHBIX OpraHU3alMsIX, Ha 1epeBO00Pa0aThIBAIOIINX IPEAIPUATHAIX, B
CTOJISIpHBIX MacTepcKuX. OH BBINOIHSAET pa3INyuHble ONEpallii Ha CTAHKAX: Ha KPYIJIOMUIbHBIX —
pacKkpoil muiomMaTepraioB, Ha (PyroBabHBIX — CTPOTaHUE, HA JTOJIOSKHBIX M IIHITOPE3HBIX —
BBIJJAJIOJIMBaHUE THE3/I U 3ape3aHue IIUIOB y 3arOTOBOK.
HenocpeacTBeHHO Ha CTPOUTENEHOM O0BEKTE CTOJISIP YCTAHABIMBAET OKOHHBIE U IBEPHBIEC OJIOKH,
IPOM3BOIUT HACTUJIKY JIOIIATHIX U MMAPKETHBIX MOJIOB, MOHTHUPYET BCTPOCHHYIO MEOEIb.
Brinonnenue Takoi paboTbl HEBO3MOKHO 0€3 3HaHMSI YCTPOICTBA U ITPaBHJI HKCILTyaTalluu
JepeBo0OpadaTHIBAIONINX CTAHKOB, 3HAHUS TEXHOJIOTMH ¥ OPTaHU3aIUU CTPOUTEIILHOTO
IPOM3BOJICTBA, YMEHUE yuTaTh yepTexu. [Ipodeccus tpedyer 06peMHOro BooOpakeHus,
XOpOLLETO II1a30Mepa, 3HaHUS T€OMETPUN, PUCOBAHUS, UEPUEHUS.
Ceroanst Mbl Bce OyzieM BBICTYIIATh B poju cTpouteneld. TpeOyercs BBIOJHUTH padoTy 1o
Hactuy nojoB Lentpa JO/.
3aava Takas: MPOU3BECTH HACTUJI MAPKETHOTO M0JIa B aKTOBOM 3aJie pa3MepoM 5,75M X 8m.
[TapkeTHbIE IIMTKU UMEIOT (GOPMY IPSMOYTOJIBHBIX TPEYTOJIbHUKOB, NapajlIeIorpaMMOB,

paBHOOOKHUX Tparnenuil. Pazmepsl npencTaBieHsl Ha pucyHKe 1.

35 0

@ I\ / 20 20
15 15

20

Puc. 1. Pasmeppl momrok
Ilpasuna ucpo:
Y4acTBYIOT TpH KOMaH/IbI — OPHUTaJIbI:
A — cronspsl

B — mocTaBmukn



C — mapkeT4uku.

B kaxmoi komanie n3bupaercs opuraaup.

O0s3aHHOCTH OpHUTa:

A — U3roTOBUTH MAPKETHBIC IJIUTKU YKA3aHHBIX Pa3MEPOB B TAKOM KOJUYECTBE, YTOOBI M1OCIIE
HACTHJIA TI0JIa HE OCTAJIOCH JIUIIHUX TUIMTOK M YUCIIO TPEYTOJbHBIX TUTUTOK OBLII0O MUHUMAIIBHBIM, a
IUTUTOK B (hOpMe mapajuiesiorpaMMa U Tpaneuid — OJJTMHaKOBOE KOJIWYECTBO.

B — HY>XHO 1OCTaBUTh HEOOXOIUMOE KOJUYECTBO IUIUTOK HAa CTPOUTEIBHYIO TIomanky. OHu
PaCCUMTHIBAIOT 3TO KOJUYECTBO.

C — 94T00BI MPOKOHTPOIUPOBATH JOCTABKY HAJIO HAMIEPEI 3HATh, CKOJIBKO U KaKHX MapKEeTHBIX
TJTUTOK TTOHATOOMTCS JJIs TOKPBITHS T10J1a.

[ToGexxmaeT Ta KOMaH1a, KOTOpas MEepBOM BBITIOJHUTD MPAaBUIIbHBIN pacueT. J[J1s 3Toro Hajo 3HAThH
(GbopMyIIBI [IJ1s1 BEIYUCIICHUS IUTOIIAIKK YKa3aHHbBIX QUTyp.

[Tpu paboTe ¢ yueOHUKOM pa3penaroTcs B3aMMOKOHCYIbTalluu BHYTpU Opuraz. [Tpu
HEOOXOJIUMOCTHU TaKKe KOHCYJIBTALIUIO JACT YUUTEb.

[Tocne u3yueHus TEOPETHUECKOTO MaTepuaa MpoBOAUTCS MMPoBepKa roToBHOCTU Opurai. C aTo
LEJIBIO 331aAI0TCSI BOIIPOCHI:

Tlo xaxum opmynam MOAHCHO 8bIUUCIUMS NAOUAOL MPEY2OJIbHUKA?

Yemy pasna niowadv napaiieiocpamma?

Kax moorcno evruuciume niowads mpaneyuu?

Kax evluucnums niowadv npsamoy2oibHo20 mpeyeoibHuKa?

OTBeThI OLlcHUBAOTCA OauiaMu. CUeT 3aluCchIBacTCs Ha JJOCKE.

Crienyronuii aTamn Urpsl: Kaxaasi KOMaHa MPUCTYNAET K MPAKTUUECKUM BBIUUCICHUSM.

[Tapket yknagsiBaeTcs B psiibl TaK, YTO MMApALIEIOTPAMMBI M TPAIICLIMK YEPEAYIOTCS, a

TPEYTOJILHUKOB B OTHOM PsIly BCEro /iBa (puc.2).

VAR

Puc. 2. [lopagox pacnonoxerma Dapa b eredmmyilem

HO}IC‘-IGTI)I IMOKAa3bIBArOT, YTO B OAHOM PAAY IO IIMPUHE YKIIAJAbIBAOTCA 11O 2 TPECYTOJIbHUKA U 110 8

napasuiesorpaMMOB U Tpanenuii.
JlelicTBUTENBHO, TUIONIA/1b OJJHON MOJ0CH! KpHHOHN 20cM 1 mummHOU 575 cm Oyner S=20 x 575 =
11500 cm?. TTnomank oxHOrO TpeyrombHuKa S = S x 20 X 15 = 150 cM?. Tor/a miomams IByX

TpeyronsHuKoB 300 cM?, momaze napamenorpamma S = 20 x 35 = 700cm? , Tpanenyn S =



(50+20) x S x 20 = 70 x 10 = 700 cm?. Cie1oBaTeNLHO, B OJHOI TI0IOCE O MUPUHE AKTOBOTO 3aj1a
MOMECTHUTCS 1O § MapayieIorpaMMOB U TPaMeLHii:

(11500-300):700=16.

Takux nosoc B juymnne 3ana nomectures 800:20=40.

CrnepnoBarenbHO, AJ1s HACTUJIA 1oJ1a moHanooutcst 80 TpeyroiabHUKOB U 110 320 mapaienorpaMmmoB
Y Tpareuuii.

IIpoBepka:

ILIOIIA b aKTOBOTO 3a1a 575x800=460 000 cm?,

IUIOIIAb OAHOM mosockl 575x20=11500 cm?,

Koan4decTBo IoJjioc 40,

M03TOMY IUIONIA/Ib AKTOBOTO 3aJ1a = IIOUIA/Ib OJHOM MOJIO0CH YMHOXKHUThH Ha KOJTUYECTBO MOJIOC.
DTOT 3Tan OYeHb OTBETCTBEHHBINA. BBIYHCIISIOTCS TUIOIMIAIU TUIOCKUX (DUTYP, TIPOU3BOISTCS
pacyeTsl. B KoHIIE 3TOT0 3Tamna ydamuecs U3 Kaxaou Opurajpl 1al0T 00bICHEHUS, KaK OHU
BBIUMCIIHIIN HY>KHOE KOJTMYECTBO ILTUTOK.

Wnet pa3roBop 06 sxkoHoMHuH Matepuaina. Ha nmepBblii I1aH BBICTYIIAE€T MaTEeMaTUYECKOE
coJiep>kaHue padOoTHI. MPOUCXOIUT MPOIIeCcC TPUMECHEHHS 3HAHUI Ha TipakTuke. Ha aToMm arare
UTPBI OPHUTabl OTYYaAOT ONPEACIICHHOE KOJTMYECTBO 0AJIOB, a MPABMWIIBHO OTBETUBIIUE — OIICHKU
B )KypHaJe.

3axmounTenbHBIN dTan. Ha Hem npoBepsieTcs, HACKOIBKO TTTyOO0KO YCBOHIIN y4alluecs MaTepuar.
Jl51st aTOTO MpeAnaraloTcss KOHTPOJIbHBIE BOMPOCHI:

JaiiTe onpeneneHue mIoaan MpoCThIX QUTyp.

Jlokakute, 94TO ILIOMAIb MapaJijieiorpaMMa paBHA TPOU3BEICHUIO €T0 CTOPOHBI Ha BBICOTY,
IIPOBEICHHYIO K 9TOW CTOPOHE.

Jlokaxkute, 4TO MIIOMIAAbL TPEYTOIbHUKA PaBHA MOJOBUHE IPOU3BEICHUS €T0 CTOPOHBI HA BHICOTY,
IIPOBEICHHYIO K ATOW CTOPOHE.

JlokakuTe, 4TO IUIOMAAh TPATICIIMH PaBHA MPOU3BEICHHUIO TIOJYCYMMBI €0 OCHOBAaHUH Ha BBICOTY.
[To xakoMy TIpaBHITy YKIAABIBATIH MAPKETHBIC IITUTKU B psii?

Kak mpon3BoAUINCH BBIYUCIICHUS TUTOMIAIA OJTHOTO Psifa MIUTOK?

[ToBOASTCS pe3yNbTATHI HTPHI.

Pacnpenenenue BpemeHu:

CrnoBo yuuTento o mpodeccuu CTPOUTENS — 5 MUH.

[TocranoBKka 3amaun - 3 MUH.

Pabora ¢ yueOHnKOM - 8-10 MHH.

Brruncienne koinnyecTsa INIATOK - 16 MUH.



KoHTponbHbIE BOIPOCH! - § MUH.

JomarmHee 3amanue - 3 MUH.

Bunno, 4to AenoBas urpa rnpeacTaBisieT coO0i HEMPEPHIBHYIO MOCIEA0BATEILHOCTD YUeOHBIX
JeICTBUI B Mpoliecce peleHUs OCTaBICHHOM 3aauu. DTOT IPOLECC YCIOBHO pacuIEHsETCs Ha
CJIETYIOIINE ITAlbL:

3HaKOMCTBO ¢ Tipodeccueii.

[TocTpoeHre UMUTAIIMOHHON MOJAETN MPON3BOACTBEHHOIO O0BEKTA.

[TocTraHnoBKa riaBHOM 3aaul OpUraiaM M BEISICHEHUE MX POJIM B IPOU3BOICTBE.

Cosznanue urpoBoi MpoOJIEMHONM CUTYAIIHH.

OBnazneHre HEOOXOIMMBIM TEOPETHUECKUM MAaTEPHUATIOM.

Perennie npousBoICTBEHHOM 3a/1a4ll HA OCHOBAaHWU MaTeMAaTUYECKUX 3HAHHIA.

IIpoBepka pe3yJIbTaToB.

Koppekruposka.

Peanu3anus npuHATOr0 penieHus.

AHanu3 UToroB paboThI.

OrneHka pe3yJibTaToB paboTHI.

OcHOBHas Hjiest TPl B TOM, YTOOBI CO3/1aTh CUTYaIMIO, B KOTOPOM 00yYaromIuecs, IOCTaBUB
ceOst Ha MECTO YellOBeKa TOW WUJIM MHOM CIeUaIbHOCTH, MOTJIM YBUIETh U OLIEHUTH 3HAUCHUE
MaTeMaTHYECKUX 3HaHUI B IPOU3BOAUTEIILHOM TPY/I€, CAMOCTOSITEIBHO OBJIA/IeIM HEOOX0IUMBIM
TEOPETHUYECKUM MaTEPHAIOM U TPUMEHUIIM MOJTYyUYECHHbIE 3HAHMS Ha MPAKTHKE.

bnaronapsi copeBHOBaTEIbHOMY XapaKTepy JeJI0BOM UIPbl aKTUBU3UPYETCS BOOOpaKEHNE

06yqa}011mx051, 4TO IMOMOTacT UM HAXOAUTH PCHICHUC IMOCTaBJICHHOM 3aJa4u.

IIpuioxenne 3
3ansaTHe B urpoBoi opme.

He.m,: B PITpOBOfI (I)OpMC IMPOBEPUTH CTCTICHb TOTOBHOCTU 06yanOH_[I/IXC$I K UTOTOBOM aTTECTallUH B

dopmare EI'D.

3amaun:

e ($opMHpPOBAHKE U PA3BUTHE TIO3HABATEIHLHON aKTUBHOCTH 00YYaIONIUXCSB;
e COBEpIICHCTBOBAHWE 3HAHUI, YMEHHUI M HABBIKOB 110 MAaTEMATHKE;
e pa3BHUTHE BHUMaHUS, TaMSTH, Aa0CTPAKTHOTO MBIIIIICHUS;

e BOCIHTAHUC UHTCPCCA K MATCMATUKCE.



OobopynoBanue: MyJbTUMEIUNHBINA POEKTOP, IKPAH, KOMIIBIOTEPHOE OCHAILCHHE, T0CKa JJIsI

OTpaXCHUsI HAOPAHHON CYyMMBI OAJIJIOB JUTSI KXK/TOH KOMAaH/IBI.
1. Opranu3anMoOHHBII 3TaN ypoKa.

3npaBcTByiiTe, noporue pedsita. Ceromnst Mbl mpoBoauM urpy “Kak s roros k EI'D o
MaTematuke?”. ['TaBHas enb WUrpbl — IPOBEPUTH Ballly rOTOBHOCTH K ITOCYJJapCTBEHHOM UTOTOBOI
arrectanuu B ¢popmare EI'D. Hamma 3ajaua y3HaTh, KTO U3 Bac UMeET OOJIbIIE BCETO 3HAHUN 1O
mareMaTHke. [loOeaurenu OyayT HarpaxaeHsl AMIIIOMaMM U Iipu3aMu. B urpe npuHuMaeT ydactue
BECh KJIACC, KOTOPBIH JIEIUTCS Ha JBE KOMaH/Ibl. B Kax 1011 komaHie BBIOMpaeTcs KalluTaH,
KOTOPBIN KYpUPYET UIPY KaKIOI0 Y4aCTHUKA CBOEeH KoMaHAbl. Kaxkas KOMaH1a onpenesnser
Ha3BaHUE.

3apaHee onpeensieTcsl cCueTHasi KOMHCCHUs, KOTopasi OyeT CUuTaTh Oaslibl.
2. Xoj urpsl.

Utak, urpoku roroBbl? Hauats urpy s xouy co cios P.bakona «ToT, KTO He 3HaeT MaTeMaTHKH, HE

MOKET Y3HATb HHUKaKOH ,HPYFOI;'I HAYKH U JaKE€ HE MOKCT O6H3py>KI/ITB CBOCT'O HCBCXKCCTBA.»

IlepBblii 3Tan Urpbl. Yrajaiite aBTOPOB U3BECTHBIX (pa3 0 MmaTemaruke. Kaxxaas komanaa no

ouepean MpoOyeT 0TraiaTh aBTOPa BBICKA3bIBAHMSI, 32 BEPHBIA OTBET — 5 OaJJIOB.
1. MaTtemartuka — napuna Hayk, apupmeruka — napuna marematuku. Omeem: (K.®@. ['aycc)

2. MaremaTuKy yXe 3aTeM YYHUTh HaJl0, YTO OHA YM B MOPSAOK puBoauT. Omeem: (M.B.

Jlomonocos)
3. BroxHOBeHUE HYKHO B TEOMETPUU HE MEHbIIIe, 4eM B 11033uu. Omeem: (A.C. [Iywxun)

4. IMeHHO MaTeMaTHKa JaeT HaJeKHEHIINe I[MpaBujia: KTO UM CJIICAYCT — TOMY HEC OIIACCH oOmaH

yyBCTB. Omeem: (JI. Diinep).

Bropoii 3Tan urpbl. Kannran KOMaHJbI OIIPEACIIACT YIHACTHUKOB, KOTOPBIC 6YI[YT BBITIOJIHATH

3aganus o 6azosomy Kypey EI'D. Kaxnomy yyacTHuKy naércs 20 MUHYT, KaXJJ0€ BEPHO

peHIéHHOG 3aIaHUC ITPUHOCUT KOMAHAC NOIMOJTHUTCIbHBIC Oasn.

o Ilepserit yuacTHuk BInoHsET 1 3aganue EI'D (mpoBepka BHIYMCIUTENBHBIX HABBIKOB).
Bropoii yuacTHuK BeimonHseT § 3aaanue EI'D (reomeTpus B ®KU3HN).
e Tpernii yuactHuk BoinonusieT 13 3aganue EI'D (ctepeomeTpusi B )KU3HU).

e Tpernii 3Tan urpsl. Bam npejraraercs Ha BEIOOP 3a1aHMsI IO TPEM TeMaM:

1. ((38.I[211H/I MMPAKTUYCCKOI'0 COACPIKAHUSN,



2. «['eometpus B ku3HN», « TpUTOHOMETPHUS,

3. «YpaBHeHU», «3aqaUN»

Kax s zomoeé x EI'D no mamemamuxe?

oo I N N
codepxanus
enelll | | | |
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(20 3apanme EI3)

B kaxxoii TeMe npeICTaBICHBI 110 TATh 33JaHUI Pa3HOTo YPOBHS CiioxkHOCTH OT 10 10 20 6amios

(cM. cnaiin 1). Urpy HaunHaeT nepBasi KOMaH/1a, BBIOMPAEeT KaTeropuo 3aJjaHus U CJI0KHOCTh, Ha

O6ZLYMBIBaHI/Ie Jaétrcs 1 MUHYTAQ, B CJIy4ac MMPaBHUJIbHOI'O OTBCTA OaJlIbl 3aCUMTHIBAIOTCS KOMaHIC,

KOTOpBIe (pUKCHPYIOTCS CUETHOI KoMuccue. [Ipu HeBepHOM OTBeTe, BTOpast KOMaH 1a MOXKET J1aTh

CBOH OTBET, B Cllyyae BEPHOTO OTBETA €l 3aCUUTHIBAIOT OAIJIBI M BEIOOD CIICAYIOIIETO 3aaHuUs

A€1acT HOGCI[I/ITCJ'IB.

3amanns, KOTOPbIE MPEIIaraloTcsi 00yJaroIuMCst:

33)13‘11/[ NMPAKTHIECKOIo CoACpPKaHusA

Bajibl 3amanue Bepubiit
oTBeT
10 Takcuct 3a mecs mpoexair 6000 km. Croumocts 1 11 6eH3uHa 20 pyOei. 10800

Cpennuii pacxon 6ensuna Ha 100 kM coctasisieT 9 1. Ckonbko pyOnei

MOTPATUJI TAKCUCT Ha OEH3UH 3a 3TOT Mecsl?




20

B nernem narepe 236 nereit u 28 Bocrimrareneid. B aBTo0yc momemniaercs He
6onee 46 nmaccaxxupoB CKOJIBKO aBTOOYCOB TpeOyeTcsi, YTOOBI IePEeBE3TH

BCEX U3 Jlareps B ropoa?

30

BonbHOMY Mpornucad Kypc JIEeKapcTBa, KOTOPOE HY>KHO IpuHUMaTh 110 0,5 r 3
pasa B JieHb B TeueHue 21 qus. YnakoBka coaepxuT 10 Tadbmerok mo 0,5 .
Kakoe HanmeHbl1ee KOJIMYECTBO YIAKOBOK TPEOYETCsl HA BECh KYpPC

JIeueHus?

40

YcTaHoBKa IBYX CUETUYHMKOB BOJIBI (XOJIOAHOM 1 ropsiueid) ctout 3300
pyOueii. Jlo ycraHOBKH CUETYMKOB 32 Boay muiatuwiu 800 pyomneit
exemecsauHo. [lociie ycTaHOBKM CUETUMKOB €XXEeMeCSIYHas oIjiaTa BOJbl CTala
cocraBiaTh 300 pyOueii. Uepe3 kakoe HAMMEHBIIEe KOJIMISCTBO MECSIICB
SKOHOMHMSI T10 OIJIaTe BOABI MPEBBICUT 3aTPaThl HA YCTAHOBKY CUETUYHUKOB,

cClIn TapI/I(bBI Ha BOAY HC H3MEHSTCS?

50

UYetbipe pyOamiku neniesie Kyptku Ha 8%. Ha ckoJIbKO MPOICHTOB TATh

pybaiiiek 10poxe KypTKu?

15

FQOMeTpI/Iﬂ B ’KU3HHU

Banasl

3ananue

BepHbrit

OTBET

10

Kakoii Haumenb1uii yrou (B rpagycax) o0pa3yroT MUHYTHas U YacoBast

cTpeniku yacos B 7:007

150

20

[TosxapHyto neCTHHIY AJMHON 13 M nmpucTaBuiIy K OKHY AoMa. HikHuit

KOHEII JIECTHUIIBI OTCTOUT OT CTeHBI Ha 5 M. Ha kakoi#l BEICOTE pacnoioKeHO

12




okHO? OTBET JaiiTe B METpax.

13 m
™
L—ﬁ
Sm
30 Ot cTonba BEICOTOH 9 M K IOMY MPOTSHYIHU MPOBOJI, KOTOPBIA KPEIHUTCS HA 10
BbICOTE 3 M OT 3eMuin. PaccrostHue ot joma jo ctonba 8 M. Haitnure mmny
IPOBOJIAa B METPax.
8m
40 UYenoBek, poCcT KOTOPOTO paBeH 2 M, CTOUT Ha pacCTOSIHUU 3,5 M OT 9

ynuyHoro ¢onaps. [Ipu aTom yirHa TeHu yenoBeka paBHa 1M. Onpenenure

JUIHY (hOHAps B METpax.




50

Ha pucynke nzo6paxén komonei. KopoTkoe mieuo umeer 1iauny 4M, a

JJIMHHOC — 6M. Ha ckoibko MCTPOB OIIYCTUTCA KOHECL JJIMHHOTO IJICYa,

KOI'/la KOHEI| KOPOTKOro oJHuMeTcs Ha 1 m?

1,5

o
A
.
A
Tpuronomerpus
Babl 3aganue BepHblii oTBeT
10 Yupocrure: 7
7tg13°tg77°
20 VYupocrure: 54
36V6 - tg— - sin—
Ve-tg—-sin—
g 6 4
30 Yupocrure: 5
5cos29°
sin61°
40 Yupocrure: -24
24(sin"17° — cos*17%)
cos34°
50 . L) € (Eﬂ—‘r, 2]‘1’) -3
Hartioume tgo, ecnu coso= 1% u o -

YpaBHeHnust




Bbanabl 3ananue Bepnblii oTBeT
10 Haiinure kopeHb ypaBHEHHUS: -5
2 1
— — x = —_—
9
20 Haiinure kopeHb ypaBHEHHUS: 3
V15-2x =3
30 Haiigute kopeHb ypaBHEHHUS: 14
x— 119
x+7
40 Haiigute kopeHb ypaBHEHHUS: 1
32x—4 . 33—x =1
50 Haiinute KOpeHb ypaBHEHUSI. -1
e
tg = = —1
4
B oTBeTe ykaxkute HauOOIBLINI OTpULIATENbHBIN KOPEHb YPAaBHEHUS.
3amaun
banasl 3aganue BepHbrii
oTBeT
10 Ha noBepxHoctu rino0yca duomactepom nposesieHs! 17 napaneneit u 24 432
mepuanana. Ha ckonbko yacteit mpoBeEHHbBIE TUHUU PA3IeIIHIIH
MOBEPXHOCTH T100yca?
20 Ha nanke oTMeueHsl onepevyHble JIMHUK KPacHOTO, KENTOTO U 3eIEHOTO 21
1BeTa. Eciy pacnuinTh Naiky 1Mo KpacHBIM JIMHUSM, TIOYYUTCS S5 KYCKOB,
€CIIU 110 JKENTHIM — 7 KYCKOB, a ecJid 10 3e1€HBIM — 11 KyckoB. CKOIBKO
KYCKOB IOJIyYHUTCS, €CITU PACIUIUTh NAJIKY 110 JIUHUSIM BceX TPEX LBETOB?




30 B xop3une nexut 30 rpuOoB: prDKUKU U TPYy3au. MI3BeCTHO, UTO cpenu
1r00b1X 12 rpuboB UMeeTcs XOTs Obl OJTUH PBIKHK, a Cpean JTr0bIx 20

rpuOOB XOTsI ObI OJTUH TPy3b. CKOIBKO PHIKUKOB B KOp3UHE?

19

40 VYnuTKa 3a IeHb 3am0J13aeT BBEPX 110 JIEPEBY Ha 5 M, a HOYBIO CIIOJI3AeT Ha 4
M. Bricora nepeBa 10 M. 3a CKOJIBKO AHEH yIUTKA TOMON3ET OT OCHOBAHUS 10

BEpILUHBI JiepeBa?

50 Crnucoxk 3ajaHuil BAKTOPUHBI COCTOUT U3 25 BOIIPOCOB. 3a Kax bl
IPaBUJIbHBIN OTBET YUEHMK I10JIydas 7 OYKOB, 3a HEIIPABUIIbHBII OTBET C
HEro CIUCHIBAIN 9 OUKOB, a IPU OTCYTCTBUM OTBeTa AaBaiu ) OUKOB.
CKOJIbKO BEpHBIX OTBETOB JjaJl YUEHUK, HAOpaBLINil 56 0UKOB, €Ciu

W3BECTHO, YTO IO KpaliHeH Mepe OJIMH pa3 OH omuocs?

17

3. Utoru urpsl.

B xonue YpoOKa cu€THass KOMUCCHS MOJABOJIUT UTOTH HUI'PBbI, CYMMUDPY: 6aJ'IJ'IBI, Ha6paHHBIC

KOMaHJaMH.

Hcnosb3yemMbie HCTOYHUKH HHGOPMALIUH.

1. OrtxkpeiTHIl OaHK 3a1aHMit 10 MaTeMaTtuke. http://mathege.ru/or/ege/Main.

2. EI'D 2018. Matematuka. 50 BapuaHTOB THIIOBBIX TeCTOBBIX 3amnanuii/ 1.B. Smenko u

npyrue. — M.: U3parenbctBo «Ok3amen, 2016. —247c.».




