MBOY «lllyBanoBckas cpenHsis o01eoopa3zoBaTesibHas IIKOIa
Koctpomckoro paiiona
Koctpomckoit o6nacTtu

Mertoanyeckas pa3pab0TKa aBTOPCKOM MPOrpaMMBbI
«30paHHbBIE BOITPOCHI MATEMATUKM

Pazpabotrana yuutens 1 kareropuu
Aneesa Cernana FOpbpeBHA



JlanHast pabota HamucaHa B COOTBETCTBUU ¢ «OOmMMUMU TPEOOBAHUSMHU K METOIMYC-
CKUM pa3palboTkaMm yuuTesed (METOAMYECKHMMH PEKOMEHIAUsIMHU)», cocTaBlieHHbIMU Ocu-
noBoii JL.I'., K.ILH., AekaHoM ¢akyibTeTa noBeieHus kBamudukanuu KOMPO, ManbieBoi
N.1O., k.¢.H., morieaToM Kadeapsl Teopun u Metoauku ooydenus KONPO.

B pabore ucnonb3oBan marepuan cetu unrepHer: CokosnoBa E. B. «Metoauueckas
pa3paboTka paszena o0Opa3oBaTesIbHOI IIPOrpamMMBel o MaTEMaTUKE
https://multiurok.ru/files/metodicheskaia-razrabotka-razdela-obrazovatelnoi-1.html

IlosicHuTe ILHAA 3aNIMCKA.

Obocnosanue aKkmyanipHOCMU RPOZPAMMEDL.

Kypc noanepxuBaer u3ydyeHHe OCHOBHOI'O Kypca MaTE€MaTUKHM U CHOCOOCTBYET JIyd-
HIeMy YCBOCHHIO 0a30BOTO Kypca MaTeMaTHKU. Hapsty ¢ OCHOBHOM 3ajadeil o0ydeHus: Ma-
TEMaTHKe — OOECIeYeHUEeM MPOYHOIO U CO3HATEIBHOTO OBJIAJCHMS YYaIllMMUCS CHCTEMOMH
MaTEeMaTUYECKUX 3HAHUM M YMEHUU, HEOOXOAMMBIX KaXIOMY WIEHY COBPEMEHHOTO oOIle-
CTBa, JIaHHBIH KypcC NpeaycMarpuBaeT (POpMUPOBAaHHE YCTOMUYMBOIO MHTEpeca K MpeiMeTy,
BBISIBIICHHE M PA3BUTHE MAaTEMAaTHYECKHX CHOCOOHOCTEH, OPHEHTAIMI0 Ha YCIEUIHOE Mpo-
XO0XJIEHHE UTOTOBOH aTTecTaluu.

HaBbiku pelieHusi ypaBHEHU, HEPaBEHCTB, U MOCTPOEHUE I'paUKOB 3JIEMEHTapHbIX
(GyHKLUH, aHanM3a FeOMETPUYECKUX JaHHBIX, HEOOXOIMMBbI YUYECHHUKY JJIs OATOTOBKU K IO-
CTYIUICHHUIO B z[aaneﬁmeM B BBICIIHUEC y‘-I€6HI)IC 3aBCACHUS.

Obocnosanue HOGU3HBL NPOZPAMMBL, OnPedeIeHUe A6MOPCKO20 6KNA0a 6 nPozpam-
My

[Ipu peanuszauuu mporpammsbl yyaiiuecs: UMEIOT BO3MOXXKHOCTb CHUCTEMaTH3UpPOBATh,
PaCIIupUTh U yFJIY6I/ITI) CBOM 3HAHUA 10 HCKOTOPBIM pa3acyiaM MaTEMAaTUKHU C NCII0JIb30BaAHH-
€M B TOM 4YHCJE€ M JUCTAHUMOHHOro oOydeHus. J{is 3Toro pazpaboTaHa cucTeMa YPOKOB
KOMIIJICKCHOT'O MMPUMCHCHUS, CUCTCMATH3allMH, KOHTPOJIA U KOPPECKIHU 3HAHUN U YMCHI/Iﬁ
y4aluxcs ¢ UCTOJIb30BaHUEM JIEKIMHA, MPaKTUKyMOB, TecTupoBanusi, MKT.

Teopemuueckoe u memoouueckoe 000CHO6AHUE NPOPAMMDBL.

B 14-15 net y noapoCTKOB 3aMETHO pa3BUBAIOTCS BOJIEBbBIE YEPTHI, TAK KaK MOJAPOCTOK
CTaBUT LCJIb U MOXCT IIJIAaHUPOBATH )IGI\/'ICTBI/HL Oco0benno Pa3BUBAIOTCA MMO3HABATCIILHBIC NH-
TEpechl K pa3HbIM OTPACISIM 3HAHUH. PaHble qpyrux NposBISIOTCS MYy3bIKaJbHbIC, XYHA0XKE-
CTBEHHBIC W JIUTEPATypHBIE CIOCOOHOCTH, TO3KE MaTeMaTH4YecKhue M TeXHW4yeckue. boiee
YCTOMUYUBBIM CTAHOBHUTCS XapakTep.

HpeHCTaBJ'IeHHaSI uacajibHasd MOJCIIb NCUXUYCCKOTO U JJUYHOCTHOT'O PAa3BUTHA, KOTO-
poro npu OJIaronpUsATHBIX YCIOBHX (00y4eHHS U BOCIIMTAHUS) TOJDKEH JOCTUTHYTh KA IbIi
MOJIPOCTOK, peam3yercsi He Bceraa. B kiacce, MpakTHYECKH, BCETa €CTh MOAPOCTKH, KOTO-
pble UMEIOT HEBBICOKUI YPOBEHb 0OIIEro Mcuxuueckoro pazsutus. Ilo3HaBarensHas norpeo-
HOCTb Y HMX OellHa U 0JHOO0Opa3Ha, MpeodagaoT 3aHUMAaTeNbHbIe U NAacCUBHBIE (OPMBI ee
ynosieTBopeHHs. OOIIEKyIbTypHbIE HHTEPECHl JOCTATOYHO IIMPOKHM W HEYCTOMUYUBHI
[IkOJEHUKK OMUPAIOTCS HA CITOCOOBI MEXaHUYECKOTO 3alIOMHUHAHUS, HEOCTATOYHO HCIIONb-
3ysl IPUEMBI CMBICTIOBOTO 3artoMUHaHUs. OHU HE BIaJCIOT B JOCTAaTOYHON Mepe MHTEIICKTY-
aIbHBIMU NTPUEMaMH U YMEHUSIMH (BepOaIbHOTO aHaiu3a, 00001eHus, 00pa3HOro aHaiuza u
cuHTe3a). TeopeTnueckoe MOHATUHHOE MBILIUIEHHE pa3BUTO ciabo. JIMuHOCTHBIE 0COOEHHO-
CTHU CPCAHUX INKOJBHUKOB CBUACTCIILCTBYIOT O HU3KOM YPOBHE CaMOPCTYIIAIINU, O BEIPAXKCH-
HOM IIKOJBbHOM TPEBOKHOCTH, HEYBEPEHHOCTH B ceOe, IMOIIMOHAIBHON YCTaIOCTH.

He YMEA WA HE XKEJIasd YUUTHCA, HC ITIOHUMas HGO6XO}II/IMOCTI/I 9TOro, moApOCTOK Tpa-
TUT MHOTO BPEMEHHU U CUJI Ha JIOMAIllHUE 33/1aHusl, UCIIBITHIBAET NEeperpy3Ky, OTCYTCTBUE pa-
JO0CTHU U OTPHULIATCIBHBIC YyBCTBA K YUCHUIO. HpI/I'-II/IHI)I HEYCIIEBACMOCTH B CPCIAHUX KJIaCcCax
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CBsA3aHbI C OTCYTCTBHEM aHeKBaTHOﬁ MOTHBAIUKU YUYCHUA, CO CMCIHICHUEM aKIICHTOB Ha (1)0[)-
MAaJIbHBIC 3JICMCHTHI y‘IC6H0fI JACATCIIBHOCTH.

Taxum o6pa30M, pemaromee 3HaAYCHUE JIA pa3BUTUA TCOPECTHUYCCKOTO MBINUJICHUA U

JIOTUYSCKOM IaMSITH HUMEET opranus3anus U MOTHUBAIUA y‘IC6HOI>i ACATCIBHOCTH B CPCAHUX
KJIacCax IIKOJIbI, COACPKAHUEC y‘IC6HBIX nporpamMm, CUCTEMa MCTOA0B IIOAAYH y‘I€6HOFO Ma-
TCpHAJIa U KOHTPOJIA 3a €ro YCBOCHUCM.

v

<<

AN RR

<\

Lenv npozpammot.
®dopmupoBaHue y MIKOJFHUKOB 3HAHHM, YMEHHH, HABBIKOB, HEOOXOIUMBIX ISl YCIICITHO-
IO OCBOEHHS MPOrpPaMMbl OCHOBHOTO 00IIero o0pa3oBaHus 10 MaTeMaTHKE, MPOXOXkKIe-
HUS TOCYJIapCTBEHHOM UTOIOBOM aTTeCTAallid OCHOBHOI'O OOIIEro 0Opa3oBaHHUs IO Marte-
MaTHKE U JalbHEWIIEro M3y4eHHs MaTeMaTUKU Ha YPOBHE CpelHero uiu mnpodeccuo-
HAIBHOTO 00pa30BaHUs MOCPEJCTBOM CHCTEMATU3allUU, PACIIUPECHUS W YIIIyOJIeHUS Ma-
TEMAaTUYECKUX MPEACTABICHUHN yJalIuxcsl.

3aoauu npozpammul:
VUUThH peuiaTth 3a/ladyd Ha 06a30BOM M 0oJiee BBICOKOM, IO CPaBHEHHUIO C 00S3aTEIbHBIM
YPOBHEM, CII0KHOCTH;
YYUThb OBJAJEBaTh PAJOM TEXHUYECKHUX U MHTEIUIEKTYaJIbHBIX MATEMAaTHUYECKUX YMEHHUI
Ha YPOBHE CBOOOIHOTO UX MCIIOJIb30BaHMS;
MOMOYb MPUOOPECTH OMPEEIEHHYI0 MATEMAaTHYECKYIO KYIbTYpPY;
MOMOYb YYEHUKY OIEHHMBATh CBOM IMOTEHIMAT C TOYKHU 3peHUs] 00pa3oBaTeIbHOMN Iep-
CIIEKTHBBI.

Osicuoaemple pe3yivmamol peanuzayuu RPOZPAMMbL U CHOCOObL UX NPOBCEPKU .

B pe3ynbpTaTe ocBoeHMs Kypca ydaliuecs nojaydaT BO3MOKHOCTh

3HATh:
CHUCTEMY OIPEEIICHHI, TEOPEM, aJITOPUTMOB;
aJTOPUTMBI PELICHUS 33 IaHUH.

YMeETh:
BBIOMPATH palliOHAIBHBIEC CITOCOOHI;
MIPOBOJUTBH CAMOCTOSATEIBHOE UCCIICIOBAHUE YCIIOBUS 3a/1aHUS;
pelaTh TUMOBBIE 3a/1a4H.
TOYHO ¥ TPAaMOTHO (hOPMYIIUPOBATh TEOPETUUYECKUE MTOJIOKEHUS U H3JIaraTh COOCTBEHHbBIE
pacCyXJIeHHS B XOJ€E PEIICHUS 3aJaHu;
IIPUMEHSATH U3YYEHHBIE AIITOPUTMBI JUISl PELLIEHUSI COOTBETCTBYIOLIMX 3a/1aHUN;

®opMOI UTOTOBOM OTYETHOCTH YUalUXCs SIBJIIETCS MPOBEPOUYHAs padoTa, B pe3ysib-

TaTc KOTOpOﬁ yqamuecsa OOJIKHBI ITOKa3aTh YPOBEHb 'OTOBHOCTH K I'NA:

YMeTb BBINONHATH BBIYUCICHUS U IPE0Opa30BaHUs

YMeTh BBINOIHATH MPE00pa30BaHUs aIreOpanyecKux BbIpaKeHUN

YMeTh pemath ypaBHEHHMsI, HEPABEHCTBA U UX CUCTEMBI

YMeTh CTpouTh U YUTaTh Tpaduku GyHKUINH

YMeTh BBINONHATH AEHCTBUS ¢ TEOMETPUUECKUMHU (PUTYypaMu, KOOPAWHATAMU U BEKTOpa-
MU

YMmerb paboTaTh CO CTAaTUCTHUECKOW MH(OpMaIueil, HaXOIUTh 4acTOTY U BEPOSITHOCTb
CJIy4aifHOTO COOBITHS

YMeTh UCHONB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUSI B MIPAKTHUYECKOU JESATENIbHOCTH
U TIOBCEJHEBHOM XU3HHU, YMETh CTPOUTH M MCCIEOBATh IMPOCTEHIINE MaTEMaTHUYECKUE
MOJENn

MonenupoBaTh pealbHble CUTYallUd Ha s3bIKE anreOpbl; COCTABIATH BBIPAKEHHS, YpaB-
HEHUS U HEPABEHCTBA 110 YCIIOBUIO 33/1a4y; UCCIIE0BATh IOCTPOEHHBIE MOJIETH C UCIIOJIb-
30BaHUEM armapara anreOpsl



e [IpoBoauTh AOKa3aTEIbHBIE PACCYXKIAEHUS MPU PEUICHUM 3a/]a4, OLICHUBATH JIOTHYECKYIO
MIPaBUIILHOCTh PACCYXACHUH, paclO3HABATh OIIMOOYHBIC 3aKITFOUCHUS

Ipooonsrcumenvrnocmo u 3mansvl peaiuzayuu RPOZPAMMBbl:

Kypc npennasnauen s yuammxcst 9 knacca st noaroroBku k ['MA, paccuntan Ha
34 gaca.

Kypc npeanosiaraer KOMIakTHOE M YETKOE U3JIOKEHUE TEOPHUH BOINPOCA, PEUICHUE TH-
MOBBIX 337]a4, CAMOCTOSITENbHYIO paboTy ywammxcs. I[Ipemmaraembie 3ajauu pa3iuyHbI 110
YPOBHIO CJIOKHOCTH. Kypc XapakTepusyercsi palioOHaJIbHbIM COYETAHUEM JIOTUYECKOM CTpO-
FOCTH M TEOMETPHUYECKOW HArjsiTHOCTH. Y4Yalluecs OBJIAJICBAIOT IMpUEMaMU aHAJIUTUKO-
CHHTETUYECKOU JIeSITEIbHOCTH MIPU PEIICHUHU 3a/a4.

Kypc siBisieTcst OTKpBITBIM, B HETO MOXHO JOOABJISITh HOBBIE ()parMEHTHI, pa3BUBATh
TEMaTUKy WM 3aMEHATh Kakue-Tu00 CIOKeThl npyrumu. IIporpamma moOuiabHA, T. €. JaeT
BO3MOKHOCTh YMEHBIIUTh KOJIMYECTBO 337a4 MO JAHHOW TEME MPHU YCTAHOBJICHUU CTEIICHU
JOCTH>KEHHS PE3yJIbTAaTOB.

Dopmol u pexrcum 3aHAMUIL:

OcHoBHbIE (OPMBI OpraHU3AINKN YIEOHBIX 3aHSATHI: JIEKIUs, 00bICHEHUE, TPAKTHIe-
ckas pabora, TecTupoBaHue B ToM uucie u ¢ npumeHenneM MKT u aucraHumoHHbIX Gopm
o0OyueHusl.

Conepsxkanue nporpamMmsi.

[Iporpamma comepuT mMarepuai, cooTBercTByeT komudukaropy KUM mis THUA mo

MaTeMaTHKe 3a KypC OCHOBHOTO 00IIero 00pa3oBaHus:
1. Yucna u BeIYHUCICHUS

1.1 HarypanbHble uncia

[ecsatnynas cucrteMa cuucienus. Pumckas Hymepanus

Apudmerndeckne 1eHCTBUS HaJ HATYpaIbHBIMU YUCIAMH

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

JlennMocts HarypanbHbIX uucel. IIpocTeie M cocTaBHBIE 4MCIa, Pa3IOKEHUE HATy-

PabHOTO YKCIIa Ha MPOCThIE MHOXKUTEIN

[Ipu3naku genumoctu Ha 2, 3,5, 9, 10

HauGonpimmii o01muii nenuTens 1 HauMeHbIIee o0Iee KpaTHOE

JleneHue ¢ oCTaTKOM

1.2 Ipobu

OObIKHOBEHHAs AP0Ob, OCHOBHOE CBOMCTBO JIpoOu. CpaBHEHHE Apobeii

Apudmernueckue NeiCTBUS ¢ OOBIKHOBEHHBIMU JPOOSIMU

HaxoxneHne 4acTu OT LEeNoro U 1EJIOro M0 €ro 4acTu

Jecsituunas 1poOb, CpaBHEHHE JECSITUUHBIX ApoOeit

Apudmernueckue 1eHCTBHS C AECATHUHBIMU APOOSMHU

[IpencraBnenne AecATUIHON NpoOU B BUJIE OOBIKHOBEHHOM Ap0oOH M OOBIKHOBEHHOM B

BU/JIE 1€CATUIHON

1.3 PanmoHanpHBIE YHCTIA

Llenrie unciaa

Monynb (aOcontoTHas BETUYMHA) YKCa

CpaBHeHuE palliOHAIBHBIX YACET

Apudmernueckue IeHCTBUS C pallMOHaIbHBIMU YHCIaMU

CreneHs ¢ 1eIbIM N10Ka3aTeNeM

YucrioBble BBIpAXEHUS, TOPSJIOK JACHCTBUNA B HUX, UCIIOJIB30BAHWE CKOOOK. 3aKOHBI

apudMeTHUeCKuX AeHcTBUI

1.4 JlelicTBUTEIbHBIC YUCITA



2.

3.

KBagpaTHbiii KOpeHb U3 UKcia

Kopens TpeTheli crenenu

Haxoxnenue npuOiamxEHHOTo 3HaUE€HUSI KOPHS

3anuch KOpHEH ¢ MOMOIIBIO CTENEHHU C IPOOHBIM MTOKa3aTeIeM

[TonsiTe 06 uppanroHanbHOM yucie. JlecaTuyHble MPUOTUKEHUS] UPPALIMOHATBHBIX
yrcen. JleficTBUTENbHBIC YMCa KaKk OECKOHEYHBIE IECATHYHBIE IPOOH

CpaBHEHHE IEUCTBUTENBHBIX YHCEI

1.5 Usmepenusi, mpuOImKeHus, OIEHKA

Enunuiiel usmepeHus JUIMHBIL, III01aa1, 00bEMa, MacChl, BpDEMEHH, CKOPOCTH
Pa3mepbl 00bEKTOB OKpYXKAIOIIEro Mupa (OT dJIEMEHTAPHBIX YacTHUIl 10 BcerneHHoil),
JUTUTENIBHOCTD MPOLIECCOB B OKPYXKAIOIIEM MUPE

[IpencraBieHre 3aBUCIMOCTH MEX/y BETMUYMHAMHU B BUIE HOPMYIT

[TpouenTtsl. HaxoxaeHne npoueHTa OT BEIUYUHBI U BEIMYUHBI 110 €€ IPOLEHTY
OTtHoleHne, BbIPAKEHUE OTHOILIEHUS B IPOLIEHTaX

[Tponopuus. [IponoprimonansHas 1 00paTHO MPOMOPIMOHANIBHAS 3aBUCIMOCTH
Oxkpyrnenue uyucen. I[lpukuaka U OIeHKa pPe3yJIbTATOB BHIYHCICHHN. Boinenenue
MHOYUTEJS — CTENEHU JECATH B 3aIIMCH YHCIIa

Anrebpanyeckue BbIpaXKEHUS

2.1 bykBeHHbBIE BbIpaxeHHs (BBIPAKEHUS C TIEPEMEHHBIMU )

bykBeHHbIe BoIpakeHUs. UncioBoe 3HaUeHNE OYKBEHHOT'O BBIPAKEHUS

JlonycTuMble 3HaYEHUS IEPEMEHHBIX, BXOSAIINX B alre0pandecKue BhIPaKeHUS
IToncraHoBKa BhIpaKEHUN BMECTO MEPEMEHHBIX

PaBeHcTBO OYKBEHHBIX BBIpaXEHHI, TOXIeCTBO. [IpeoOpasoBanust BeIpaskeHUI

2.2 CBOHCTBa CTETICHU C LIEJIBIM ITOKa3aTesIeM

2.3 MHOTO4JIeHBI

Muorounes. CnokeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOYJICHOB

DopMybl COKPAIIEHHOTO YMHOXKEHUS: KBaJApaT CYMMBI U KBapaT pazHOCTU; PopMy-
J1a pa3HOCTH KBaJIpaTOB

Pa3noxeHnne MHOTOWIEHAa Ha MHOKHUTENH

KBagparubeiii TpéxwieH. Teopema Buera. Pa3nokeHne KBagpaTHOro TpéxuieHa Ha
JUHEWHBIE MHOKHUTEIN

CremneHpb 1 KOpEHb MHOTOUIEHA C OJJHOW MEPEMEHHOMN

2.4 Anrebpanueckas 1pooOb

Anrebpanyeckas po0b. Cokpaiienue apooei

JeiicTBus ¢ anredpanyecKuMu ApoOsiMU

ParnmonansHbIie BRIpaKEHUS M UX TPeoOpa3oBaHuUs

2.5 CpoiicTBa KBaJpaTHBIX KOPHEH U MX IPUMEHEHHE B BEIUMCIICHHSIX

VYpaBHEHUs U HEPABEHCTBA

3.1 YpaBHeHus

YpaBHEHME € OTHOI IEPEMEHHOM, KOPEHb YpaBHEHUS

JIuneliHoe ypaBHEHHE

KBanpatHoe ypaBHeHHe, (hopMyrna KOpHEH KBaAPATHOTO YPaBHEHUS

Pemenne panrioHanbHbIX YpaBHEHUN

IIpumepsl pelieHuss ypaBHEHHMU BBICIIMX CTENIEHEH. PemieHue ypaBHEHUN METOLOM
3aMEHbI IEPEMEHHON. Penenne ypaBHEHU METOJIOM Pa3JIOKEHHS HA MHOXKUTEIN
VYpaBHeHUe ¢ IByMs IEPEMEHHBIMU, PELIEHUE YPABHEHUS C IBYMsI IEPEMEHHBIMU
Cucrema ypaBHEHUI, pellIeHNE CUCTEMBbI

Cucrema ABYX JTUHEWHBIX YPaBHEHUM C JABYMsI IEPEMEHHBIMU, PEIICHHUE MOJICTAHOB-
KOH M anreOpanyeckuM CIOKEHHEM

VYpaBHEHHE ¢ HECKOJIBKUMU NIEPEMEHHBIMU
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4.

6.

Penienue nmpocTelMx HETUHEUHBIX CUCTEM

3.2 HepaBenctBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0/1HOM epeMeHHOM. PellieHne HepaBeHCTBa

JIvHeitHbIe HEpaBEHCTBA ¢ OJJHOM MTEPEMEHHOMN

Cucrembl THHEHHBIX HEPABEHCTB

KBanparnbie HepaBeHCTBa

3.3 TekcToBBIC 331241

Pemennie TekcTOBBIX 33714 apuPMETUUECKUM CIIOCOOOM

Pemienne TeKCTOBBIX 334 adreOpanyecKuM criocooom

YucnoBbie OCIEI0BATEIBHOCTH

4.1 [lonsiTE MOCIIEIOBATEILHOCTH

4.2 ApudmMernueckas ¥ TeOMETPUIECKast IPOTPECCUU

Apudmernueckast nporpeccus. @opmyia o01ero wieHa apupmeTnyeckoi mporpec-
cUu

dopmyiia CyMMBI IEPBBIX HECKOJIBKUX YICHOB apu(METHUECKON POTPECCU
['eomeTpuueckas nporpeccusi. Dopmyia oOIIero YieHa reOMETPUIECKON TPOrpeccuu
®opmyiia CyMMBI IEPBBIX HECKOIBKUX YWICHOB T€OMETPHUYECKON IPOTPECCUU
CrnosxHbI€ MPOLIEHTHI

OyHKIUU

5.1 Yucnossie pyHKINUU

[Monstue pynxmnun. O6macte onpeneneHus GyHkuuu. CrnocoOs! 3aaanns GyHKIUU
I'paduk Qynkuuu, Bo3pacranvue U yObiBaHHE (YHKIMH, HAauOOJbIlIee U HAaUMEHbIIIEe
3HaYeHHs (PYHKIMH, HYyIU GYHKINHU, TIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, YTeHHE rpadu-
KOB (DyHKIUI

[Tpumeps! rpaduIecKux 3aBUCHMOCTEH, OTPAKAIOIIUX PEaTbHBIE TPOLIECCHI
DyHKIUS, ONMCHIBAIOIIAS MPAMYIO IPONOPIIMOHAIBHYIO 3aBUCUMOCTB, €€ rpaduK
Jluneiinas Qyukius, e€ rpaduk, reOMETPHIECKUNA CMBICI KOA(DPUIIHEHTOB

@OyHKIMS, ONMCHIBaKOIas OOpaTHO MPONOPLHMOHAIBHYI 3aBUCHUMOCTH, €€ Tpaduk.
['unepOona

KBangpatnunas ¢ynxuus, e€ rpadux. Ilapabona. KoopauHarel BepuirHbl napabodisl,
0Chb CHMMETpPUHU

I'padux GyHKIMU KBAJAPATHOTO KOPHS

['paduk PpyHKIMN KyOUUYECKOTO KOPHS

I'padux pyHKIIMU MOAYIIS

Hcnonb3oBanue rpadukoB GyHKINN 1711 pelieHus] ypaBHEHUH U ccTeM

Koopaunats! Ha IpsMOi1 U INTIOCKOCTH

6.1 KoopannaTtHas npsmas

N306paxeHue ynuces TOUKaMU KOOPIUHATHON TPSIMOI

['eomeTpuuecKuii cMbICT MOAYIIS

YucoBbie TPOMEKYTKH: HHTEPBAI, OTPE30K, JIyd

6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH

JlexapTOBBI KOOPJMHATHI HA ITNIOCKOCTH, KOOPIUHATHI TOUYKH

KoopannaTsl cepenHbl 0Tpe3Ka

dopmyiia pacCTOSHUS MEXKIY IBYMsI TOUKaMH TUTIOCKOCTH

VYpaBHeHUe NPSAMOii, YrioBoi KO3(GUIMEHT MPsIMOii, yCIOBUE MapauIeIbHOCTH Mpsi-
MBIX

YpaBHEHUE OKPYKHOCTU

['paduueckas MHTEpIIpETAINS YPaBHEHHH C IBYMS TIEPEMEHHBIMU U HX CHCTEM
['paduueckas MHTEPIIPETALUS HEPABEHCTB C IBYMsI IEPEMEHHBIMHU U UX CUCTEM



7. T'eomerpus
7.1 T'eomerpuueckue GpUrypsl 1 X cBOiCTBa. MI3MepeHne reoMeTpHUECKUX BEJTHUNH
HavanpHble OHATHS T€OMETPUU
VYron. [Ipsamoii yroa. Octpsle U Tymnble yIibl. BepTukanbHble U CMEXHbIE yIibl. buc-
CEKTpHCa yria u €€ CBOMCTBa
IIpsimas. [TapayienbHOCTh ¥ NEPIEHAMKYIIIPHOCTD IIPSIMBIX
Otpe3ok. CBONMCTBO CEPENMHHOTO INEPHNEHAMKYISApa K oTpe3Ky. llepnenaukynsap u
HAKJIOHHAs K IPSAMOU
[TonsiTHE O FEOMETPUYECKOM MECTE TOUEK
[IpeoOpazoBanus miockoctu. JBuxenus. CummeTpust
7.2 TpeyroabHuK
BricoTta, Meanana, GUCCEKTpHCa, CPEAHSAS JIMHUS TPEYrOJIbHUKA; TOUYKU MePECeUCHHS
CepeIMHHBIX MEPIEHIUKYISIPOB, OMCCEKTPUC, MEINaH, BHICOT MJIU UX MPOJOIKEHUIH
PaBHOOenpeHHBIIT U PABHOCTOPOHHMU TpeyroibHUKU. CBONCTBA M MPU3HAKK PaBHO-
0epeHHOTr0 TPeyrojJbHUKa
[Tpsmoyronbuelii TpeyronsHuk. Teopema [Tudaropa
ITpusHaky paBeHCTBA TPEYTOJIbHUKOB
HepasenctBo TpeyronbHuka
CymMa yriioB TpeyrosibHUKa. BHEIIHNE yIuIbl TPEYroJbHUKA
3aBUCHUMOCTb MEXK/y BEIMYMHAMU CTOPOH U YIJIOB TPEYrOJIbHUKA
Teopema daneca
[Tomobue TpeyroabHUKOB, KO3PPumeHT moaoous. [Ipusnaku nogo0usi TpeyrojabHU-
KOB
CuHyc, KOCHHYC, TaHI[€HC OCTPOIO yria NpsSMOYroJIbHOTO TPEYroJIbHUKAa U YIJIOB OT
0° 1o 180°
Pemenne nmpsMOyrosibHbIX TpeyrosibHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXK[e-
cTBO. Teopema KOCUHYCOB U TEOpEMa CUHYCOB
7.3 MHOTOYTOJTbHUKH
[Tapamienorpamm, €ro cBOMCTBa U IPU3HAKU
[TpstmoyronbHUK, KBaApaT, poMO, UX CBOMCTBA U MPU3HAKU
Tpaneuus, cpeaHss IMHUS TpaNeluu; paBHOOEAPEHHAs TpaeIHs
CyMmMa yIII0B BBIYKJIOTO MHOTOYTOJIbHUKA
ITpaBrIIbHBIE MHOTOYTOJIBHUKH
7.4 OKpyXHOCTb U KPYT
IlenTpanbHbIi, BIMCAHHBIN Yrojl; BEIMYNHA BIIMCAHHOTO yria
B3anMHOe pacnonokeHue NpsMOr U OKPYKHOCTH, ABYX OKPY>KHOCTEN
KacarenbHast 1 cexymas K OKpYKHOCTH; PABEHCTBO OTPE3KOB KacaTEJIbHBIX, ITPOBE-
JNEHHBIX U3 OJJTHOM TOYKH
OKpy»XHOCTb, BHMCaHHas B TPEYTOJIbHUK
OKpy’KHOCTb, ONIMCAHHAsL OKOJIO TPEYTOJIbHUKA
BnucanHble 1 ONMCaHHBIE OKPYKHOCTH IPAaBUJIBHOIO MHOI'OYTOJIbHHAKA
7.5 V3MepeHune reoMeTpu4ecKix BEIMYUH
JnuHa oTpeska, JJIMHA JJOMAaHOW, MEPUMETP MHOTOYTOJIbHUKA. PaccTosiHMEe OT TOYKH
JI0 IPSAMOU
JnHa OKpyXHOCTH
I'panycHas Mepa yria, COOTBETCTBUE MEXKIY BEIMUMHON YIila U JJIMHOU TyTU OKPYX-
HOCTH
ITnomans u e€ ceoitcTra. Ilnomans npsaMOyrojbHUKa
[Tmomaae napasienorpamMmma
[Tnomanp Tpaneuun
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[Tmomaaer TpeyroiapHUKa

[Tnomanp kpyra, IIOMaIs CEKTOpa

®opmyisl 00bpEMa MPAMOYTOJILHOTO Mapalieienumnena, Kyoa, mapa

7.6 BexTophl Ha MIIOCKOCTH

Bexkrop, nrHa (MOyiIb) BEKTOpa

PaBeHncTBO BEKTOPOB

Omnepauuu HaJl BEKTOpaMH (CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKCIIO)
Yrois Mexay BEKTOpaMHu

KonnuneapHbie BEKTOPBI, pa3iokKeHHe BEKTOpa 10 ABYM HEKOJUTMHEAPHBIM BEKTOpaM
Koopaunatsl BekTopa

CkanspHoe Mpou3BeIeHUE BEKTOPOB

CraTucTuKa U TeOpHsi BEpOSITHOCTEH

8.1 OnucarenbHasi CTATUCTHKA

[IpencraBieHne JaHHBIX B BHJIC TAOIUIL, Tuarpamm, rpadukoB

Cpennue pe3yapTaTOB U3MEPEHUN

8.2 BeposiTHOCTB

YacroTa coOBITHS, BEPOSITHOCTh

PaBHOBO3MOKHBIE COOBITHS U TIOJICUET UX BEPOSITHOCTH

[IpencraBienue o0 reoOMETPUIECKON BEPOITHOCTH

8.3 KombunaTtopuka

Pemenrie kOMOMHATOPHBIX 3a/a4y: mepedOp BapuUaHTOB, KOMOWHATOPHOE IPABHIIO
YMHOXCHHUS

Y4eOHO-TEMATHYECKHUH TJIAH.

Y4eOHO-TeMaTH4ECKU MJIaH COAECPKUT Pa3/Ielibl:

NIEPEYEHb TEM, PACIIONIOKEHHBIX B 3a1aHHOM M1OCIIEI0BATEIBHOCTH;
LEJIN 3aHATUN — CUCTeMaTHU3alus, pacllupeHue U yriayOJieHue MaTepualla COrjlacHO clie-

nudukanuu u o6obmeénnoro wiana KUM I'A;

v/ KOJIMYECTBO YacOB, OTBEIEHHBIX HA KaKIyI0 TeMy (IIOJIOBUHA OTBEIEHHOTO BPEMEHU —
TEOPETUYECKasl YaCTh, BTOPAs MOJOBHHA — TPAKTHIECKAsL);

V' (OpMBI 3aHATHH 10 KAXKIOM TeMe (JIEKIUS — JI, TPAKTUKYM — II, TECTUPOBAHKE — T).

| yeTBepTH (9 YacoB)

No Cucremarusanus | Kon- Popma
- Tema sanauusg KM BO p
ypoka 3aHSATHS
Ne 4acoB

1 Ourypsl Ha KBaIpaTHOM pelieTke 19 1 n/n

2 Pacuers! o popmynam 14 1 n/n

3 Yuca ¥ BEIYUCIICHUS 6 1 n/n

4 Yucina, BBIYMCIICHUS U alreOpandecKie BhIPaKeHHS 8 1 n/n

5 TpeyronbHUKH, YETHIPEXYTOAbHUKN, MHOTOYTOJIbHH- 16 1 W

K, UX DJIEMEHTHI

6 [Inomwau ¢puryp 18 1 n/n

7 UYucnoBble HEpaBEHCTBA, KOOPAWHATHAS MpsiMast 7 1 n/n

8 Anrebpandeckre BbIPaKESHUS 13 1 n/n

6,7, 8, 13, 14,
9 Tect Ne 1 16, 18, 19 1 T




Il yeTBepTH (7 YacoB)

No Cucremarmszamus | Kon- Donma
§ Tema saganusgs KM BO p
ypoKa 3aHATHS
Ne 4acoB
10 | Kakoii mudpoii obo3HaueHa purypa 1 1 /1
11 | IIpocTelinne TEKCTOBBIC 3a1a9H 2 1 /11
12 | IlpukiagHas TeOMETPHS: ILIOMIAIb 3 1 /1
13 | IIpukiamHas reOMETPHS: PACCTOSHUS 4 1 /11
14 | BeiOOp onTUMaNBHOTO BapHaHTa 5 1 n/n
15 | I'paduku GpyHKIMIA 11 1 n/n
16 Tect Ne 2 1,2,3,4,5 11 1 T
1] yverBepTh (10 yacos)
Cucrematusanus | Kon-
Ne Tema 3amanus KM BO Popma
ypoKa 3aHATHUSA
No 4acoB
17 | AHanu3 reoMeTpUYeCKUX BBHICKA3BIBAHHIA 20 1 /m
18 | OKpyKHOCTB, KPYT, UX DJIEMEHTHI 17 1 n/n
19 | YpaBHeHHs, HEPABEHCTBA, UX CHCTEMBI 9 1 n/m
20 | YpaBHeHUs, HEPABEHCTBA, HX CHCTEMBI 15 1 n/m
21 Anrebpandeckre BHIpaXCHUS, ypaBHEHUS], HEpaBeH- 21 1 .
CTBA, UX CHCTEMBI
22 | l'eomeTrpuyeckas 3a1a4a Ha BEIYUCIICHHE 24 1 n/n
23 | Apudmerndeckas U reOMeTpHIECcKas IPOTPECCHS 12 1 n/m
24 | CraTHuCcTHKA, BEPOSTHOCTh 10 1 n/n
9,10, 12, 15, 17,
25-26 | Tect Ne 3 20, 21, 24 2 T
IV yeTrBepTh (8 yacoB)
Cucrematusanus | Kon-
Ne Tema sanauusg KM BO Popma
ypoKa 3aHSATHUSA
Ne 4acoB
27 TexkcToBbIe 31249 22 1 /i
28 ODYHKIINY U UX CBOWCTBA 23 1 n/a
29 | I'eomerpuueckas 3aaua Ha JJOKa3aTeIbCTBO 25 1 a/m
30 I'eomeTpuyeckast 3a1a4a MOBBIIIEHHOHN CIIOKHOCTH 26 1 n/a
31-34 | Urorosslii TeCT 1-26 2 T
MeTtoanueckoe obecnevyeHue NPpOrpaMmbi.
[Ipu peanuzanuu mporpamMmbl pa3padaTHIBAIOTCS YPOKH B COOTBETCTBUU CO CTPYKTY-
poit ®I'OC.

Ypoku cucteMaTH3aIuu 1 0000IIeHNs 3HAHUI:

® OpraHu3aIlMOHHBIN HTAIl
® TIOCTaHOBKA IIEJIeH ¥ 3a7a4 ypoKa, MOTHUBAIIHS Y4eOHOU IeITeTbHOCTH
® aKTyaJIM3alus 3HAHUU




e 00001IeHNEe U CHUCTeMaTH3alls 3HAHUH, TOJITOTOBKA yJaIuXxcs K 0000mEHHON JesTeb-
HOCTH, BOCIIPOU3BEICHHE HA HOBOM YpPOBHE (11epe(opMyJIMpOBaHHbBIE BOIIPOCHI)

e [IPUMCHEHUWE 3HAHWM U YMEHUN B HOBOU CUTYyallUU

® KOHTPOJIb YCBOCHUS, 00CYKICHUE JOMYIICHHBIX OMIMOOK U UX KOPPEKIIHS

e peduekcus (MoABEICHHE UTOTOB YPOKa), aHAINU3 M COJEpPKaHNUE UTOTOB YpOKa, GOpMHUPO-
BaHUE BBIBOJIOB [10 U3YYEHHOMY MaTepuaity

Ypok KOHTPOJIS 3HAHUN U YMEHUI:
®  OPraHU3alMOHHBIN dTaIl
® [I0CTAaHOBKa LieJIel M 3a]1a4 ypoKa, MOTUBALMsI yUeOHOH e TeTbHOCTH
e BbISIBJICHUE 3HAHUI, YMEHHUI M HABBIKOB, NPOBEPKAa YPOBHS CPOPMHPOBAHHOCTU Y yua-

IIUXCs 00IICYYEOHBIX YMEHUI
e peduexcus (MoaBeACHNE UTOTOB YPOKa)

Jlig mpoBeieHNsl YPOKOB HCIIOJIb3YETCS pa3gaToOuHbIil MaTepUal ¢ 3aJaHUSAMH 110 U3Y-
yaemoii Teme. O000IIeHNEe U CUCTeMaTH3alMsl TEOPETHUECKOro MaTeprana NpoBOAUTCS B BU-
e JIEKIUH ¢ pa300poM MPUMEPOB, MIOCIIE ATOIO yHallUecs MepexoasaT K MPAKTUUECKON 4acTu,
IIPY 3TOM OHU MOTYT paboTaTh MHIMBHUAYAJIbHO, B IIapax UM MajblX IPYIIAX C CaMOIIPOBEp-
KO, B3aMMOTIPOBEPKOW MM TOAPOOHBIM pa300poM HEKOTOPHIX 3amaHuil. Kpome storo, mpu
IPUMEHEHUU 3HAaHUN B HOBOM CHTyallUH ydallMecs MOT'YT IPOKOHCYJIBTUPOBAThCS C yUUTE-
neM. IlpakTudeckass 4acTh MPOBOAWTCS HAa KOMIBIOTEpaxX C IMOMOIIBI0 00pa30BaTEIBHOTO
noptana «Cnam 'MA», rne yuurenb cocTaBiseT A ydammxcs Tectbl. Ecnu ydammecs mo
TEM WJIA WHBIM MPUYMHAM HE YCIENU BBIOJIHUATE BCIO paboTy, TO HA dTare KOHTPOJIS yCBOe-
HUs1, OOCYX/I€HUs JOMYILEHHBIX OUIMOOK U X KOPPEKLUHU pa3douparoTcs TOIbKO T€ 3aJaHus,
KOTOpBIE ObLIM peuieHsl yyamumucsa. OcTaylbHbIE 33JaHMsI OHU IOJYy4aroT B KayecTBE J0-
MaIllHero 3aJaHus. 3a KakIyl paboTy ydaluiics MOoiay4aeT OTMETKY, KOTOPYIO OH MOXKET
UCIPAaBUTh HA dTarle KOPPEKLUMUH WIN NPU BBITOJIHEHUU JTOMAIIHET0 331aHus (JIUCTAaHIIMOHHO
¢ TIoMoIIbI0 0Opa3zoBarenabHOro nmopraia «Coam [HAR).

g ycnemHo#i pabotel Ha noprane «Cnam 'MA» peructpupyrorcst U ydauigecs, u
yYUTENb. YUHUTENb UMEET BO3MOXHOCTb OBICTPO COCTABJIATH KOHTPOJIbHBIE MJIM JIOMAIIHHE
TECThl, ABTOMAaTHYECKH HX MPOBEPSATh, BECTU JKypHAJ YYalUXCs, TEM CaMbIM BECTHU JIUCTHI
HaOJI0IEHUH 32 yCIIeBAEMOCTBIO KaXKJOr0 YUEHHKA M0 KaXJOU TeMe. Yyaluecs UMeroT BO3-
MOKHOCTb pEIllaTh TECTbI, COCTABJIEHHBIE yYUTEJIEM, pa30upaTh UX PEIIEHUE U BBIIOIHATh
paboTy Haja ommOKaMu B T000€ BpeMsl.

[Ipn mpoBeneHNM ypOKOB KOHTPOJIA 3HAHWUN M YMEHUN YYEHHMKH HE HCIIOJIB3YIOT WH-
TEPHET PECYPCHI, UM JOCTYIIEH TOJBKO CIIPABOYHBIN MaTepHall, pa3peII€HHbIN 1S POBEE-
Hus ['MA u pa3narousblii Matepual ¢ 3aJaHUSIMU 110 TEME, KOTOPBIA TakK e BO3MOXHO CO-
ctaBuTh Ha noptane «Cnam ['MA». [1o pe3ynapTaTam KakJIoro KOHTPOJIBHOTO TECTA COCTABIISA-
€TCs JIUCT y4€Ta 3HAHUM yJaIIUXCS.

B IV uerBeptH paboTa Ha ypokax mpoBoauTcs AuddHepeHIupOBaHHO B IByX IpyIIax
C pa3HbBIM YPOBHEM: IepBas rpymmna paboTaeT ¢ 3aJJaHUsIMH MOBBIIIEHHOTO U BBICOKOTO YpPOB-
HSl CIIO)KHOCTH, a BTOpasi — C 3aJaHUsIMM 0a30BOTO ypOBHA CHOXHOCTH. Ilpu nenenun Ha
TPYIIbl YYUTHIBAIOTCS JUCTHI yU€Ta 3HAHUHM y4YaIIUXCs IO UTOraM NMPOMEKYTOUYHBIX TECTOB U
pe3ysabTaThl TUArHOCTUYECKUX KOHTPOJIBHBIX PAa0OT PAa3MYHOTO YPOBHS, MPOBOIMMBIX B
HIKOJIE.

Takum oOpa3oM, yuuTenab UMEET BO3MOXXHOCTb OTCJIECKUBATh YPOBEHb MPOJBIKEHUS
KaXKJ0r0 y4allerocs, T. €. COCTaBJIATh UX UHJIUBUyaIbHbIE TPAEKTOPUH.

B Ilpunoxxennn k AaHHON pa3paboOTKe coepiKaTcs pe3yibTaThl anpoOaluu Mmpeyio-
KEHHOM MPOrpPaAMMBI.



Cnucok pecypcos.

1. OO6pa3oBarenbHbIi MOPTAN IS MOATOTOBKH K 9K3aMeHam: https://sdamgia.ru ,

https://math-oge.sdamgia.ru

3anaHus OTKPHITHIX OAHKOB M O(QUIIMATBHBIX COOPHUKOB JUTsl TOATOTOBKH K 1A

3. Jemoncrpammonnsie Bepcuu I UA, kogudukaTop, crienudukamnms 1 SK3aMeHAIIMOHHBIC
3ajanus, papaborannbie OenepaibHBIM HHCTUTYTOM MEAarorH4ecKuX W3MEPEeHUH;

4. JluarHOCTHYECKHE paOOThI, TOATOTOBICHHBIE MOCKOBCKUM HHCTUTYTOM OTKPBITOTO 00-
pa3oBaHUs;

5. TpenupoBouHbIe pabOTHI, IPOBOAUMEIC OpraHAMH YIIPABICHUS 00pa30BaHUEM B pa3iInd-
HbIX peruoHax Poccuiickoit denepanumu.

no

HepequL KOHTPOJIbHBIX BOIIPOCOB 1 3aI[aHHﬁ.

J11g moiBeIeHusl UTOTOB 00YUYEeHHMsI IIKOJIBHUKOB 110 Kypcy «/30paHHbIe BOMPOCH! Ma-
TEMaTUKW» IMPOBOUTCS HTOTOBBII TECT, COCTaBJICHHBIN B cooTBeTcTBHH ¢ KM, cienudu-
Kaluen U Koau(UKaTopoM sl IPOBEJACHHSI OCHOBHOTI'O TOCYIaPCTBEHHOT'O AK3aMEHa Mo Ma-
TEeMaTHKE.

Kpome sToro utoramu ocBoeHust mporpammsl «30paHHbIe BOIPOCH MATEMaTHKI
CIIY’)KHT caMa TOCyJapCTBEHHAs UTOTOBAs aTTECTAIUs yJallluXCs 32 KypC OCHOBHOTO O0IIIEro
obpazoBanus B popme OI'D.

IHpuioxenus.

Ipunoxenne Ne 1. PazgaTounbiii MaTepus K ypoxky Ne 1
«P@urypbl Ha KBaJpaTHOM peléTKe»

- -
1. B Ha xneruaroit Gymare ¢ pasmepom kimetku 1cMx 1 cM ormeuensr touku A, B u C.
Haiinute paccrosinue ot Touku A 110 cepennnbl otpeska BC. OTBeT BrlpasuTe B CAaHTUMETPax.

=

2. Ha kneryaroii Oymare c¢ pazmepom kieTkd 1x1 n3o0paxkén Tpe-
yrosubHUK. Halinure ero niomans.

3. Ha xneruatoii Oymare ¢ pa3mepom kietku 1x1 u3oOpaxena
Tpaneuus. Haiinure nnuHy €€ cpeaHeil TMHUM.
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4, Ha xmergaroit 6ymare ¢ pasmepom kinetkn 1x1 m3obpaxkeHa ¢purypa. Havinu-
Te €€ MIoLAb.

5.
Ha xneruatoii 6ymare ¢ pasmepom kietkn 1x1 m306paxeén pom6. Halianre amuHy ero GorbIiei

JIMaroHaIu.
' B

6.1 Al
Haiinure Tanrenc yria AOB, M300paXEHHOTO HA PUCYHKE.

7. Ha xnergaroit 6ymare ¢ pazmepom kietku 1x1 m300paxEn nmapanieno-
rpamm. Haiinure ero momans.

8. ks bl
Ha kneruaroit Oymare ¢ pa3smepoM KieTKH Ix1 wu300pakeH MPSMOYTOJIbHBIA TPEYTrOJbHUK.
Haiinure mymHy ero Gonpliero kaTera.

B
{1\

b

/

/
T3
/

9. A CHa KjeTrdaroi Oymare c pasMepoMm KieTkd 1xl I/I306pa>KeH TPEYTOb-
mnx ABC. Haiiiure juivHy ero cpeiHeii IMHUH, MapajuiebHON CTOpOoHe
a8

-

10. Ly le
Ha xneruartoii Oymare ¢ pa3mepom kieTku lcM X lem otmedensl Touku 4, B u C. Haiinute pac-
CTOSIHHE OT TOUKHU A 10 npsiMoii BC. OTBET BBIpa3UTE B CAHTUMETpPaAX.

11
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CkazaTh cnacubo
Bonpoc — oTeer
Mos cTaTcTvka
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Q, Ne/Texct 3apaHms

Ceernana [

HALLW 5OTbI

Ha caiite uTo-To ne TaK?
OTrAGYHTE 2abnok

HOBOCTH
s
Pewmnu npobreii
SapuaHTs No pycckomy
A3wiKy. Bapuarer.

YYIKOE HE GPATb!

3aliunkos u Mosanaes
CTALMAM HaWH TECTsl
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BapuaHT N2 21365111, yuutenb CeeTnaHa Aneesa

MpH BLINONHEHMM 33AaHUA C KPATKWM OTBETOM BNMWWTE B MOAE ANS OTEETA UMDPY, KOTOPas COOTBETCTBYET HOMEPY MPasiLHOrO
OTBETA, MNW 4MCIO, COBO, MOCIeoBaTeNsHOCTE Gyke (Cn1o8) Wik umdp. OTeeT cneayeT 3anucuiBaTh Ge3 npobenos u Kakux-nnGo
ONOAHMTENHBIX CUMBONOB. [IPOSHYK YaCTb OTAENSIATE OT LEN0i ASCATHLHOR 3aNATON. EAMHULS! M3MEPEHNE NUCATS He HYXHO.

Ecnm BapWaHT 3agaH YuMTeneM, Bbl MOXETE BNWCATe MAM 2arpysvTe B CUCTEMY OTBETEl K 3343aHMAM C PasBepHYTeIM OTBETOM. YuuTens
YEMAUT pesyNbTaTol BoINONHEHUA 33.«E|EHIM7‘ C KPaTKMM OTBETOM W CMOXET OUeHWTe 3arp 0TBETHl K 10 c TelM
OTBETOM. BoiCTaB/leHHEIE yumTeNleM Ganbl 0TOOPasATCS B Bawed CTaTCTHKe.

3apauue 18
Ha xneT=atedt SyMare ¢ pamepoM KIeTKH | oM ¥ 1 oM oTMedsHE! ToUEH 4. B u C. HafinuTe paccTofmHe oT
TOHUKH 4 J0 cepedHHEI oTpeska BC. OTEeT EEIPasHTE B CAaHTHMETPaX.

OteeT:

3apanue 18
Ha prcyeke Hz00paxeH poM0 ABCD. Henome2ys PHCYHOE, HafimaTe (g SCDO.
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L5 NpocMoTPa Pe3y/sTaTos 4acTh B M Nposepky 3a4akuii yacTn C nepeianTe No COOTBETCTEYHWEN CCslKe.
3eneHsiM BoideneHs NposepeHHse paboTsl.

NomeTuTe Bce PaboTsl KaK NPOEEpaHHEIe

[IpOBEpUTS BCe 3arpyXerHkie pewenms

G OMMAAIT pacnpefenexua

QaMunua, UM Bann Ouexka P.H.0. Bpem‘zMCK] Bpems

1. [AQ Bapsiwesa Munata 10 4 13.09.2019 19:32 3:27:31 x
2. [/ © puxropus Yepkacosa 10 4 13.00.2019 12:25 0:38:35 X
3. | < punkos Erop 10 4 13.00.2019 17:28 28:40:47 K
4. |/ © rony6kosa sneeupa 12 4 12.09.20189 19:52 0:18:31 X

AV ronyBrosa Snesupa 12 4 14.09.2019 04:01 3
5. [/ Q [ 2aiiues Aunpes 9 4 07.09.2019 13:43 0:12:02 %K
6. |71 & 30608a Keetus 14 5 12.09.2018 16:37 : ®
7. |/ © Kapawyk 308 15 5 07.09.2019 19:36 ®
8. |/ © Komapos Huxonait 13 5 21.09.2010 07:11 ®
9. A © newues nenunx 14 5 13.00.2019 12:22
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0 5 (6983) Bxoasume - Mowra ' X | B Or3-2021, maremamima: 3= X | @ kak caenats cxpurwor va - X | + aQ X
.
< = & math-cge.sdamgia.ru/teacher EEE>Q & O & =

q Angexc AliExpress [l Gponnposanve ote.., Lamoda Paménep [ Facebook

O] . 5

| omemeostems aatna

Q TecroBan 4acTe Q
L do donnt tun omer Mbemmei gy Mescarersad
Pewmnmn npoSsii 1 348448 18 4 3,5 a 1
° :z:‘;f";;‘:ﬂ:‘rf:fm”y 2 311376 18 0,75 0,75 1 1
= 3 348467 18 7 7 1 1
L YYIOE HE EPATB! 4 314837 17 28 10 o 1
Saiiwnsos v Mosanaes 5 3 s 112,5 0 1
CTAWMNM HaLM TECTEI 6 311762 18 2 2 1 1
o 7 323790 18 8 ] 1 1
8 349410 18 0,5 0 1
@ 9 348499 18 g 18 1 1
10 249561 18 5 5 1 1
u 196 18 0,75 0 1
® 12 349451 18 4 4 1 1
13 348586 18 6 6 1 1
> 14 311400 18 5 5 1 1
15 311792 18 1 1 1 1
Q Tecrosas uacTe: 10 1z 15. Oyenka: 4.
KpUTepui: «3» OT 6, «4» 0T 9, «5» OT 13.
® Bepro| YacTuusio sepo| HesepHol Her oTaeta

KoMmMeHTapuit gnA yueHuka (MunaHva Gapbiwesa)
UaT ‘10 Gannos, ouenka 4. Owubku B N2 1, 4. Bez oTeeToB N¢ 5, 8, 11

CoxparuTe

1507
30.07.2021

O L (D" = 3 (N G .l ) PYC

IIpnioxenne Ne 4. Tecr Ne 1
(mo uroram | yerBepTH)

1. 3apaHue 6 . 5 4
Haiinure 3HaueHue BbIpaXxeHUs 5-107°46-107+4-10".
2. 3apaHue 7

W3BecTtHO, 4YTO YwMCIO M1 oTpullaTeapbHOEe. Ha KakoM W3 PHUCYHKOB TOYKH C KOOpAMHATA-

2
0, m, 2m,m . . ,
MU paCHOHO)KeHI)I Ha KOOpI[I/IHaTHOI/I HpHMOI/I B HpaBI/IHBHOM HOpHJIKe !

1) M om0 m 2) 0 m 2 m R m o am om 0 4) 0 m m 2w
B omeeme yxasxcume nomep npasunvho2o sapuanma.

3. 3apaHue 8
a’ — 16b? (11 ; 5 b4 2
— 5 -\ o — a=>53— =4 —,
Haiinure 3HaueHne BbIpaKeHH 4ab b a pu 134 13
4. 3apaHne 13

VKaxurte perieHre HepaBeHCTBa 2x— 4(3x + 9) <-3

1)(—o; =3, 3]

2)[31 9; +°°)

3)[ —3,3; +°°)
5. 3apaHue 14

Paboune npokIaapIBalOT TOHHENH JIMHOW 99 METPOB, €KEIHEBHO YBETUYNBAsI HOPMY TMPOKIAIKU
Ha OJTHO W TO € YUCJIO METPOB. MI3BECTHO, UTO 3a TIEPBBIN JACHH paboure MPOIOKUIN 7 METPOB TyH-
Henst. OnpeienuTe, CKOJIIBKO METPOB TYHHEISI MPOJIOXKIIN padodre B TIOCISIHUN JIeHb, €CIIH BCS pa-

0oTa ObliIa BBIIOJIHEHA 3a 9 THEH.
6. 3apaHue 16

13



A et
OKpY>XHOCTh C IEHTPOM B TOYKE O omucana oxomno PaBHOOEIPEHHOTO TPEYTOIHHUKA ABC, B

o
KOTOPOM AB =BCy ZABC =128 . Hatigure yron B OC. OtBeT naiiTe B rpagycax.
7. 3apnaHue 18

Ha xnetuaroii 6ymare ¢ pazmMepoM kietku 1x1 m3obpaxkena ¢urypa. Halinure e€ mmomanp.
8. 3apaHue 19

Kakwue u3 cienyromux yTBepKAeHUH BEpHbI?

1) Bce BBICOTBI paBHOCTOPOHHETO TPEYTOIHHUKA PABHBL.

2) VYromn, BOMCAHHBIH B OKPY)KHOCTb, PaBEH COOTBETCTBYIOIIEMY LEHTPAILHOMY YTIIy, OIMHPAr0-
LIEMYCS Ha Ty K€ OyTy.

3) B mo60# poMO MOKHO BIHCATh OKPY>KHOCTB.
Ecnu ymeepoicoenuil HeckobKo, 3anuuume ux Homepa 6 nopsioKe 603pacmanus.

Cucmema ouenueanusn:

Kaxnoe 3amanue orennBaercd B 1 6ain
0 — 3 Gayuta — orteHka 2
4 — 5 6annoB — oleHka 3
6 — 7 6amnoB — oreHka 4
8 6ayIoB — oleHKa 5

KonTpoabnblii 1uct Tecra Ne 1.

dammma\Ne 3aganus 6 7 8 13 | 14 | 16 | 18 | 19 Kon- | Onenka
BO
OaioB
BapsiieBa Munana 1 0 1 0 1 10]1]0 4 3
Buiikos Erop 0 0 0 1 1 ]1]0]0 3 2
I'omybxoBa DnpBHpa 1 1 1 1 1 1110 7 4
3aiteB AHpeit 1 1 1 1 1 010 0 5 3
3000Ba Kcenus 1 0 0 0 1 1|1 1 5 3
Kapamyk 3os 1 1 1 1 1 ]1]1]1 8 5
Komapos Hukomnaii 0 0 0 0 1 /10| 0 2 2
Jlexxnes Jlenunc 1 0 0 0 1 1101 4 3
Mopo3oB Aprem 1 0 0 1 1 /01| 1 5 3
[Tonomaper Bnagucias 0 1 1 1 1 1 1 1 7 4
ITonoB Hukura 1 1 1 1 1 11 1 8 4
Pycuna TaTtbsina 1 1 1 1 1 /1]1]1 8 5
CMmonaxoBa Muita 1 1 1 1 0 1)1 0 6 4

[EEN
SN



Tapakanosa Brana 0 0 1 1 0 110 1 4 3
YepkacoBa Bukropus 1 1 1 0 0O 0|10 4 3
Uurapes Muxaunn 0 0 0 1 0 0|11 3 2

Ipuioxenune Ne 5. Pe3yabraThl anpodauuu mporpaMmmbl
«/30paHHbIe BONMPOCHI MATEMATHKH

Wtoru anpobarmu mporpamMmsl 3a 3 y4eOHBIX T0J1a [0 pe3yabTaTaM rocyIapCTBEHHON

HATOTOBOM aTTeCTallMH ydamuxcsa 3a KypC OCHOBHOI'O 0611[61"0 06pa30BaHI/ISI B (bOpMe OCHOB-
HOI'0 roCyJapCTBCHHOI'O 3K3aMCHa:

Y4eOHblil roj Cpennsist otmetka o | Cpennsis otmetka o | CpeaHsia OTMETKa 110
KJ1accy Kocrpomckomy paii- | Kocrpomckoit obia-
OHY CTH
2016 — 2017 4,00 3,79 3,79
2017 - 2018 3,42 3,54 3,62
2018 — 2019 3,86 3,69 3,71
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