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IlosicHuTEeAbLHASA 3aIUCKA

PabGouas mnporpamma ¢dakynpratuBHOoro kypca «lloaroropka k OI'D 1o MareMaTtuke» nmé
yuaromuxcs 9 kijacca cocTaBjeHa B COOTBETCTBUU C HOPMAaTUBHO-TIPABOBBIMH JIOKYMEHTAMU: %
1gAenepanbHblii 3akoH oT 29 nekadps 2012 rona Ne 273-03  «O6 obpa3oBanun B Poccuiickoit denepaunn»;
2eXNCIepalbHbId  TOCYJAapCTBEHHBIM 00pa30BaTENbHBI CTaHAApTa OCHOBHOTO  OOIIEro 06pa303amm§
TBEPKJACHHBIA IpUKka3zoM MuHHCTepcTBa oOpa3oBanus U Hayku Poccuiickoit @eaepanuu ot 17.12.2010 N
%897, C M3MEHEHUSMH U JonoiHeHusMu oT 29 nekadbps 2014 r. N 1644, ot 31 nexadps 2015 r. N 1577, %
3B enepanbHbl epeueHh Y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TIPH pean3aiiu I/IMGIOI_]_[I/I)%
OCYIapCTBEHHYIO aKKpPEAUTAlMI0 00pa30oBaTeNbHBIX MPOrpaMM HAYaIbHOTO OOIIEro, OCHOBHOT'O OOIIEro
peaHero oOmero oOpa3oBaHMs, YTBEPXKICHHOTO NpHUKa3oM MHHHCTEPCTBA MpOCBEHIeHUs Poccuiickoi
enepamuu ot 28.12.2018 Ne 345;
abouas mporpamma k YMK IO.M. MakapeiueBa Anrebpa: 7-9 kmaccel / T.A.bypmucrpoBa —
pocsetienue, 2016;
abouass nporpamMm Kk yuyeOHuky JI.C. Artanacsna I'eomerpus: 7-9 kmaccel / B.®. byrysos — M
pocsetenue, 2016;
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Heab kypca:
CTEeMaTHU3alusl 3HAaHUH U CHOCOOOB NEATENbHOCTH YYallMXCA MO0 MaTeMaTHKe 32 KypC OCHOBHOM IIKOJbI
JrOTOBKa o0ydaronumxcs 9 kiiacca K OCHOBHOMY T'OCYJJapCTBEHHOMY 9K3aMeHY 10 MaTeMaTHKe.

3agaum Kypca:
3aKpenuTh OCHOBHbIE TEOPETUUYECKUE TOHATUSA U ONPEAEICHHUS IO OCHOBHBIM M3y4aeMbIM pa3/ieiam;
OTtpaboTraTh OCHOBHbBIE TUIIBI 3a7a4 u3ydaeMbix THIOB KM OI'D «Anrebpa» u «l'eomerpus» u us
OpPHUTM DPEILIEHNUS;
dopmupoBaTh y 00y4arOMIUXCsl ETOCTHOTO MPECTABICHUS O TeMe, €€ 3HAUCHHUS B pa3/elic MaTeMaTHKH
KIIPEIMETHBIE CBSI3U C IPYTUMH TEMAMU;
CriocoO6CTBOBAaTh HMHTEJIEKTYyaJIbHOMY pPa3BUTHIO ydyaluxcs, (HOPMUPOBAHHIO KA4YEeCTB MBIIIJICHUS
AKTEPHBIX JUJII MAaTEMAaTHUYECKON IEITEIIbHOCTH U HEOOXOJUMBIX YUEHUKY JUIsl ycremHou caaun O, s
el COLMAIBHON OpUEHTAINH;
AKIEHTHPOBATh BHUMAHUE YYAIIUXCS HA €IWHBIX TPEOOBAHMIX K MpaBHIaM O(OpMIIECHUS pa3JII/I‘{HBI)%
JI0B 3aJJaHUH, BKIIIOYAEMBIX B UTOIOBYIO aTTECTALIMIO 3a KypC OCHOBHOM IIKOJIBI.
Crioco6CTBOBATh CO3JJaHUIO YCIOBHII OCMBICICHHOCTH y4Y€HUS, BKIIOUEHHUS B HEro O0ydyarolerocs Hj
%OBHC HE TOJIbKO MHTEIJIEKTYaJbHOW, HO JMYHOCTHOM M COLMAIbHOM aKTUBHOCTH C IPUMEHEHHEM TeX I/IHI%
BIX METOJIOB OOYUCHUSI.
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[Tporpamma ¢akynbratuBHoro kypca «llogroroska x OI'D mo maTemaTuke» NpeAHAa3HAdYeHa UL
%BHHJGHI/I?I 3¢ PEKTUBHOCTH TMOATOTOBKH oOOydJaromuxcss 9 kjiacca K OCHOBHOMY T'OCYJAapPCTBEHHOM)
aMEeHy IO MaTeMaTHKE 32 KypC OCHOBHOM IIKOJBI M MPEAYyCMATPUBAET UX MOJATOTOBKY K JaJIbH CHUIIEM)
YUEHHUIO B CpeJHEH IIKOJIe», HAlpaBieH Ha BOCIOJHEHHWE HENOCTAIOIIMX 3HAHWUM, OTPaOOTKY MPHEMO}
SHMsI 33IaHUI Pa3IMYHBIX THIIOB U YPOBHEH CIOXHOCTH BHE 3aBUCHMOCTH OT (DOPMYIHPOBKH, a TaKXK(
a00TKy TUIOBBIX 3a1anuii OI'D mo MaremaTuke Ha TECTOBOM MaTepuale; MO3BOJIUT CUCTEMATHU3UPOBATH ¥
yOUTh 3HAHHS yYAIIUXCS MO PA3TUYHBIM pa3jesiaM Kypca MaTEMaTHKU OCHOBHOMW IIIKOJIBI (apndoMeTHKe%
eOpe, CTATUCTHKE, TEOPUU BEPOSTHOCTEH M T€OMETPHH ).
[Iporpamma Kypca cocraBjieHa Ha ocHOBe O0s3aTeIbHOI0O MUHUMYMa COJIEP)KaHUsI 00pa30BaTEIbHBIY
%orpaMM 0 MaTEeMAaTHKE U TPEOOBAHMI K YPOBHIO MOATOTOBKHU BBHITYCKHUKOB OCHOBHOM IIKOJBI, C yqemn%
erupukaruu KM nis nposenennst B 2021 r. OI'D mo MmateMaTuke 1
%)ﬂmbmcampa npoBepsieMbIX TpeboBanuil k pesynprataM ocBoeHuss OOII OOO u 3meMeHToB conepncamn%
%5{ npoBenennss OI'D no matemartuke, noarorosieHHbix OUIIN va 20211
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% Ilnanupyemble pe3yabTaThl 0CBOEHHS MPOTrPaMMbI Kypca
% Jluynocmuule pe3yromamaoi:
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OTBETCTBEHHOE OTHOUICHUE K YUYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPAa3BUTHIO U CaMO00pa30BaHUK
OCHOBE MOTHBAllMM K OOYYEHHMIO W TO3HAHUIO, OCO3HAHHOMY BBIOOPY W TOCTPOCHHIO JajbHeHIes

OUBUIYadbHOM TpaeKTopuu OOpa3oBaHHMA Ha 0a3e OPUEHTUPOBKM B MuUpe mnpodeccuil j

0 eCCHOHANBHBIX MPEANOUYTEHUN, C YIETOM YCTOMYHMBBIX MO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOB(
PMUPOBaHUS YBAKUTEIHHOTO OTHOIICHUS K TPYAY.

dopmupoBaHUE 1EIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS

VKU U OOIIIECTBEHHOM MPAKTHUKH.
% OcBoeHure colMaIbHBIX HOPM, MTPABIII TOBEICHUS, Posiel U (JOpM COLMATBHON KU3HHU.

Pa3BuTHEe MOpanbHOTO CO3HAHWS W KOMIETEHTHOCTH B PEIIEHWHW MOPAIBHBIX NPOOJIEM Ha OCHOB(
%HHOCTHOFO BBIOOpa, (hOPMHUPOBaHMSI HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOTO MOBEACHHS, OCOZHAHHOTO r%
€TCTBEHHOTO OTHOIICHUSI K HPABCTBECHHBIM ITOCTYTIKAM.
% dopMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE.
dopMupoBaHUE CHOCOOHOCTH K SMOIMOHAILHOMY BOCIHPHATHIO MaTeMAaTHUYECKHMX OOBEKTOB, 3anaq%
%UJCHI/H?I, paccyxIeHui
Memanpeomemuule pe3yromamul 00y4eHUs.
Pezyramuenvie YY/[

orpenensaTh cCOOCTBEHHBbIE MPOOJIEMBbl U MPUUYMUHBI UX BOSHHUKHOBEHMsS MpU paboTe ¢ MaTeMaTHYEeCKUMK
bEKTAMU;

(bopMyIHpoBaTh COOCTBEHHBIE BEPCHHM WJIM MPUMEHSTh YK€ M3BECTHBIE (DOPMBI M METOJbI pPELICHU
RATEMATHIECKON MpoOsieMbl, (OpMyIHUpPOBATh MPEANONIOKEHUSI M CTPOUTH THIOTE3bl OTHOCUTEIHH
CCMaTPUBAEMOT0 O0BEKTA U MPEIBOCXHUINATH PE3yIIbTaThl CBOEH yUeOHO-TI03HABATEIBHOM EATEIbHOCTH;

OTIpENEeNATh MYTH AOCTH)KEHHUS 11eJiel U B3BELINBATh BO3MOXKHOCTHU pa3pelIeHus onpeaeeHHbIX Y4eOHO
3HABATEJIbHBIX 3a7]a4 B COOTBETCTBUM C ONPEACICHHBIMU KPUTEPUSIMHU U 3aa4aMHU;

BBICTPauBaTh COOCTBEHHOE 00Pa30BaTEIBHOE MOANPOCTPAHCTBO JJISl PA3pPEIICHUs OMPEACIEHHOTO KPYT;
a4, OMPEENATh U HAXOAUTh YCIIOBUS JUISl peau3aliy UIeH U IIaHOB (caMoo0ydeHue);

CaMOCTOSITENIbHO BBIOMPATh Cpelu MPeIIoKEHHBIX pecypcoB Haubomnee 3G(HEeKTUBHBIE M 3HAUUMBIE TIPY
00TE C ONMPEICICHHOW MaTeMaTH4eCKOW MOJIEIbIO;

YMETh COCTaBJISITh IUIAH Pa3pEHICHHsS OIMPEASICHHOr0 Kpyra 3ajad, WCIONb3ys pPa3IHYHbIE CXEMBbI
CYpChl TOCTPOCHHS AMArpaMM, MEHTAJIbHBIX KapT, MO3BOJSIIOMIMX MPOU3BECTH JIOTMKO - CTPYKTYPHBII
Xau3 3a/1a4u;
yMeTh IUIAHUPOBATh CBOW 0O0Pa30BaTENbHBIA MapHIPyT, KOPPEKTUPOBATh M BHOCUTH OMpPEESICHHBI¢
<MEHEHUS, KAYE€CTBEHHO BJIUSIONINE HA KOHEUHBIN MPOAYKT Y4E€OHO-I03HABATEILHOM JIEITEIBHOCTH;
YMEHHE Ka4eCTBEHHO COOTHOCHUTH CBOM JICHCTBHS C MPEIBKYIIAEMBIM UTOTOM Yy4eOHO-TIO3HABATEIHHO!
%}ITGHLHOCTI/I MOCPEACTBOM KOHTPOJII U IUIAHUPOBAHUA Yy4yeOHOro Tpolecca B COOTBETCTBHH |

SHSIOIIUMHUCS CUTYallUsIMU U TIPUMEHSIEMBIMU CPEACTBAMU M (pOpMaMU OpraHU3AIUU COTPYTHUYECTBA, i
K€ MHANBUYAIbHON paOOThI HA YPOKE;

yMeHUE OTOMpaTh COOTBETCTBYIOIIME CpPEICTBA peaU3allMi pPEIIeHUS MaTeMaTHYECKUX 331[3.‘-1%
I0MpPaTh MHCTPYMEHTHI JJIS OLIEHUBAHUSI CBOEU TPAEKTOPUHU B pabOTe C MAaTEeMAaTUYECKUMH MOHITHSIMU I%
JEISIMU;

Ilo3nasamenvuvie YY/{

yMEHHUE ONpEeNesiTh OCHOBOIIOJIAralolllee IMOHSATHE U IMPOU3BOJUTH JIOTMKO-CTPYKTYPHBIM aHaiu3
penensaTh OCHOBHbIE IIPU3HAKU U CBOWCTBA C IOMOUIbIO COOTBETCTBYIOIIMX CPEACTB U HMHCTPYMEHTOB;

yMEHHUE MPOBOAUTH KJIACCH(PHUKAIMIO OOBEKTOB Ha OCHOBE KPUTEPUEB, BBIACISATH OCHOBHOE Ha (HOH(

POCTETICHHBIX JIAHHBIX;

yYMEHHE MPOBOJAUTH JIOTHYECKOE PACCYKICHHUE B HANPABICHUH OT OOMIMX 3aKOHOMEPHOCTEH H3yqaeMoi%

a4M J10 YaCTHBIX PACCMOTPEHMIA;
% YMEHHUE CTPOUTDH JIOTUUECKHE PACCYKICHUS HA OCHOBE CHCTEMHBIX CPaBHEHUU OCHOBHBIX KOMHOHGHTOI%
AeMOro MAaTeMaTHYECKOrO pasfeia WM MOJENH, TOHATHS WM KIJIACCOB, BBIAEIIS onpe):(eneHHml%
%LHGCTBGHHBIG MPU3HAKHU UM KPUTEPUH;
YMEHUE BBISBJISITh, CTPOUTh 3aKOHOMEPHOCTh, CBS3HOCTH, JIOTHYHOCTH COOTBETCTBYIOIIUX uenoqm%
CCY)KJIEHUH Tpu paboTe ¢ MaTeMaTHUYECKHMMH 3aJa4aMHd, yMeTb MOAPOOHO W CKaTo HpeﬂCTaBHHTl%
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aJIM3alMI0 OCHOBHBIX KOMIIOHEHTOB IPU JOKA3aTEJIbCTBE MOHATUM M COOTHOUIEHUA Ha MATEMaTUYECKON
IKE;
yMEHHE OpPraHU30BbIBATH MOHMCK M BBISIBISATH MPUYMHBI BO3HUKAIOMIMX MPOIECCOB, SBICHUM, HAUOOJIIE!
OATHBIC (DAKTOPBI, MO KOTOPHIM MAaTEMAaTHYECKHE MOJEIHU M OOBEKTHI BEAyT ceOsl MO ONpeaeTICHHBIN
rMYECKUM 3aKOHAM, YMEThb IMPUBOAUTH MPUUYMHHO-CICACTBEHHBIM AaHAIU3 IMOHATHM, CYXICHUU |
TEMaTHYECKUX 3aKOHOB;

YMEHHE CTPOUTh MAaTEMaTHUECKYyI0 MOJENb MPH 3aJaHHOM YCJIOBUHU, O0NaJaromieil ompereleHHbIMY
AKTePUCTUKAMH  OOBEKTa TPU  HAIMYUHU  ONPENCICHHBIX  KOMIIOHEHTOB  (DOPMHPYIOIIETOCS
€AI10JIaraeMoro MOHSITHS UJIN SBJICHUS;

YMEHHE IMEPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTaBJISIOIIYI0O MaTEMaTHUYECKOM 3a/auM Hi
IK TpauuecKkoro OTOOpa)K€HHsS - COCTaBICHHS MAaTEMATUYECKOM MOJENH, COXPAHSIOMICH OCHOBHBI
ICTBA U XapaKTECPUCTHUKH;

yMEHHE 3aJaBaTh IUIAH PEIICHUS MaTEMaTHUYEeCKOM 3aJadM, peajin30BbIBATH AJTOPUTM €M CTBHI Kal%
[IarOBON MHCTPYKIIMH JUJISL pa3pelieHus yaeOHO-T03HaBaTeIbHOM 3aa4H;

YMEHHE CTPOUTH 10KA3ATEIBCTBO METOAOM OT IPOTUBHOTO;

yMeHHue pabdoTaTh ¢ MpOOJIEMHON CHTyalueil, OCyIeCTBIATh 00pa30BaTENbHbIM MPOIECC MOCPEICTBON
UCKa METOJOB M CHOCOOOB paspelieHus 3aJayu, OINpeNesiTh TI'PaHHULBI CBOETo 06p330BaTeHBHOF(%
OCTPAHCTBA,;

YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIISITH JIABHOE YCIOBHUE 33/1a4d M YCTAHABIMBATH COOTHOILIECHHUS
RCCMATPUBAEMBIX 00BEKTOB;

yMEHHE TEPEeBOANTH, HHTEPIPETUPOBATh TEKCT B MHbIE (OPMBI MpENCTaBICHHUS HUHPOPMAIUHU: CXEMbI
arpammbl, rpaduueckoe NpefCcTaBiIeHUuE TaHHbIX;

Kommynuxamuenwvie YY/[

yMeHHe paboTaTh B KOMaHJe, (GOpMHUPOBAHHE HABBIKOB COTPYIHUYECTBA U YUEOHOTO B3aMMOICHCTBHUS ¥
OBUSX KOMaHIHOW UT'PbI WK HHON OPMBI B3aMO/1CHCTBHS;

YMEHHUE pachpelelsiTh POJIM U 3a7a4il B paMKax 3aHsATHs, POPMHUPYs TAK)KE HABBIKH OPraHU3aTOPCKOT(
aKTepa;

yMEHHE OIICHUBATh MPABUILHOCTh COOCTBEHHBIX EHCTBUH, a TaKXKe JAESITEIbHOCTH JAPYTUX YYaCTHUKOE
MaH/Ibl;

KOPPEKTHO, B paMKax 3a/1ad KOMMYyHHUKaIUH, (OPMYIHUPOBATh U OTCTAUBATh B3TIISAIbI, apryMEHTHPOBATI
BOJIbI, BBIBOJIBI, @ TAK)KE BBIIBUTATh KOHTAPTyMEHTHI, HEOOXOAUMBIC VISl BBISIBJICHHUS CUTYyaIlUU ycIiexa f
€HUHM TOM MU HHOM MaTeMaTHUYECKOH 3a7auu;
yMEHHUE TMOJb30BAThCSI MATEMATUUYECKUMH TEPMUHAMH JUISl pelIeHUs] y4eOHO-TIO3HaBAaTEIbHBIX 3aj]aY, i
'QKOKE CTPOUTH COOTBETCTBYIOIIME PEUEBBIE BBICKA3BIBAHUS HA MAaTEMATHYECKOM SI3bIKE /I BBICTPAWBAHU

TEMaTU4YECKON MOJEIIH;

YMETh CTPOUTH MAaTEMaTHUYECKHUE MOJIENH C MOMOIIbI0 COOTBETCTBYIOIIErO MPOrPAMMHOr0 00eCedeHHs
BHCOB CBOOOJHOTO OTJAJICHHOTO JIOCTYIIA;
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YJIbTAThI - OTBETHI.
llpeomemnvie pe3yromamei:

(hopMHUpPOBaHHE HABBIKOB MOMCKA MAaTEMAaTHYECKOIO METO/A, aJlfOPUTMA M TMOMCKA PEUICHUS 3a1adu 1%
ykrype 3agaq OI'9;

(hopMHUpOBaHKE HAaBbIKa PEIICHUS OMPE/ICICHHBIX TUIIOB 3a]1a4 B CTPYKType 3anau OI'D;

yMeHue paboTath ¢ TaOIUIIaMHU, CO CXEMaMH, C TEKCTOBBIMU JJAHHBIMH; YMETh NMPEe0OpPa30OBbIBATH 3HAKH ¥
MBOJIBI B JIOKA3aTEIbCTBAX U IPUMEHSIEMBIX METOIaX ISl pEIICHHs] 00pa30BaTeNbHBIX 3a/1a4;

yMEHUE TIPUBOAWTH B CHUCTEMY, COIOCTaBJATh, 0000INATh M aHAJM3HPOBATH I/IH(I)OPM&HI/IOHHBI(%

%MHOHGHTH MaTeMaTHUYeCKOro XapakTepa M YMEThb MNPUMEHSTh 3aKOHbl M TMpaBHiia JJsl pPEIICHUS
N=HKPETHBIX 3a]a4;

YyMEHUE BBIICIATh TJABHYIO W H30BITOUHYIO HWH(POPMANMIO, TPOU3BOAUTH CMBICIOBOE CHKATH!
TEMATUYECKUX (PAKTOB, COBOKYITHOCTH METOJIOB U CIOCOOOB PEIICHHS; YMETh MPEACTABIATh B CIOBECHOW
pMe, MCIOJIb3YsI CXEMbl U pa3IMuHble TaOJMIbI, TpaQUKA U JUAarpaMMbl, KapThl MOHATUNH U KnaCTepm%

OBHBIC UJIEU U IIJIaH PELIEHUs TOW UM MHOM MaTeMaTUUYECKOW 3a1auH. %
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Tpebosanus K ypoGHIO NOO20MOBKU YUAUUXCS
TypajibHbIe yucaa. [podu. PanuoHajbHbIe YncIa
1NYCKHUK HAYYUMCA:
MIOHUMAaTh OCOOEHHOCTH JECATUUHON CHCTEMbI CUUCIICHUS;
OIIEpUPOBATH MOHATUAMH, CBSI3aHHBIMHU C I€IMMOCTBIO HaTypajbHbIX YU CE;
BbIpa)XKaTh 4YMCJIa B SKBUBAJCHTHBIX (hopMmax, BbIOMpas Haubojee MOAXOIAIIYI0O B 3aBHCHUMOCTH O
HKPETHOW CUTyaluu;
CPaBHMBATh U YNOPSAJ0YNBATh pallOHAIbHBIE YUCIIA;
BBINIOJHATH BBIYMCIEHUS C PAlUOHAIBHBIMM YHCIAMH, COYeTas YCTHblE M INHCbMEHHbBIE NPUEMH
YUCIEHUH, IPUMEHEHUE KaJIbKyJIATOPA;
HCIIOJIb30BaTh MOHATUS U YMEHUS, CBA3aHHBIE C MPOMOPLUOHAIBHOCTBIO BEIMYHH, IPOLIEHTAMH, B X0/
€HMSl MAaTEeMATHYECKUX 3aJa4 U 3aJa4 U3 CMEXHBIX NPEIMETOB, BBIIOIHATh HECJIOKHbBIE MPAKTUYECKU
CUETBL.
HCTBUTEJBbHbIC YHCIA
%II’ZVCKHMK HAYYUmMcs:
% UCIOJIb30BaTh HaYaJIbHBIE MIPECTABJICHUS O MHOXKECTBE 1€ CTBUTENBHBIX YUCEI;
OIIEpUPOBATH MOHATHEM KBAIPATHOI O KOPHS, IPUMEHSTH €r0 B BEIYHCIICHUSAX.
redOpanyeckue BbIpakKeHUs
%znyczmuk HAy4umcsi:
y OIIEPUPOBATh  MOHATUAMHU  «TOXAECTBO», «TOXKIECTBEHHOE Ipeo0pa3oBaHue», pelaTh 3aJady
epxale OyKBeHHbIE JaHHbIe; paboTaTh ¢ HopMyamu;
BBIIIOJHATH Pe00Pa30BaHus BbIPAXKEHUM, COEpKAMX CTENEHU C LEIbIMU MOKA3aTeNsIMU U KBaJPaTHbI¢
PpHU;
BBITIOJIHATD TOXKJECTBEHHBIE IIPEOOpPa30BaHUsl PALIMOHAIBHBIX BHIPAXKEHWIM Ha OCHOBE IPAaBMJI J1€HCTBUI
7l MHOTOYJICHAMH U are0pandecKuMu Jpo0siMu;
BBIIIOJIHATH Pa3JIOKEHNE MHOTOYJIEHOB HA MHOKHTEIIN.
%)anﬂe}mﬂ
%mvcmux HAYYUmcs:
pelaTh OCHOBHBIE BU/bI PALIMOHAIBHBIX YPABHEHUN C OJHOM IEPEMEHHOM, CUCTEMBI ABYX YpPaBHEHUU (%
yMs1 [IEPEMEHHBIMU;
% IIOHMMAaThb YPAaBHEHUE KaK BaXHEUIIYI0 MAaTEMaTHYECKYI0 MOJAENIb JUId ONHUCAHUS W H3Y4YCH U
%311006pa3ﬂmx peanbHBIX CUTYallUH, pelIaTh TEKCTOBbIE 3aJJa4l aIredpandeckuM METO/10M;
MPUMEHATh TpaduyecKkue MpPeNCTaBICHUS IS MCCIeNOBAaHUS YpaBHEHWM, HMCCIENOBAHUS M PEIICHUS
%CTCM YPaBHEHUH C IBYMs II€PEMEHHBIMU.
PaBeHCTBA
INYCKHUK HAYYUMCA:
IIOHUMATb U IPUMEHATH TEPMUHOJIOIMIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHUEM HEPABEHCTBA, CBOMCTBY
%CJ‘IOBHX HEPaBEHCTB;
%pemau JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; PEIIaTh KBAaPAaTHbIE HEPABEHCTBA |
8
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opoil Ha TpaduUecKue MPeCTaBICHUS.
HOBHBbIE MOHATHA. UncaoBble QyHKIUN
INYCKHUK HAYYUMCA:
MOHMMAaTh W HCIOJNb30BaTh (PYHKIMOHAJbHBIE TOHATHS M S3bIK (TEPMHHBI, CHMBOJMYECKH

%OSHaI{CHI/IH)'
% s
33

CTPOHUTH TpaUKH 3JIEMEHTapHBIX (YHKIMH; UCCIEN0BATh CBOWCTBA YHUCIOBBIX (DYHKIHI Ha OCHOB
%yqem/m MOBENIEHUS UX I'pauKoB;

MOHUMATh (PYHKIIMIO KaK BaXKHEHIIYI0O MAaTEMaTUYECKYIO MOJIEINb /I ONMKCAHHS MPOIECCOB U SIBJICHHUI
%pymammero MHUpa, MPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK IJII OMUCAHHUS W HCCICIOBAHUS 3aBUCHUMOCTE],
%}Kny (bU3HYECKUMU BETMIMHAMU.

HCATeJbHAS CTATUCTHKA
INYCKHUK HAYYUMCA.

8 1 et et e e e R e e e St SR

% HUCIIOJIB30BAaTh HpOCTCﬁH.IPIC CII0COOBI NpeACTaBJICHUA U aHaJIM3a CTATUCTUYCCKUX JTaHHBIX.

R R RE R R A 2 e B R R R R R R R R R e e A A )



R R R R R R R R R R R R R R R R AR R R A R R BRI KA RARARAR

y4daiiHble cOOBITHS U BEPOSITHOCTD
IMMYCKHUK HAYYHUTCS
HAXO/JUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSATHOCTh CIIy4aifHOro COOBITHS.
MOMHATOPUKA
BBIMyCKHUK Hay4HTCs pemiath KOMOMHATOPHBIE 3aJaud Ha HAaXOXKIEHHE 4YHClIa OOBEKTOB WIII
MOUHALUH.
IJISIAHAs1 TeOMeTpus
INYCKHUK HAVYUINCL:
pacrio3HaBaTh Ha YEpTEKaX, PUCYHKAX, MOJEISAX U B OKPYXKAIOLIEM MHpE IJIOCKHE U MPOCTPAHCTBEHHBI
MeTpuyeckue QUrypsl;
pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOT'O Mapajuiesienureia, MpaBUIbHON MUpaMuUIbl, IHH]IPpA
Hyca;
CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJILHOTO MapayiesenuIena;
OIIPENEeNATh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU (QUTYPHI JIMHEHHBIC pa3Mepsl caMoil (PUTYPBI 1 HA000POT;
BBIUUCIATH 00BEM MPSIMOYTOJILHOTO Mapalieenumesaa.
%OMCTPI/I‘ICCKI/IC durypsi
INYCKHUK HAYYUINCAL:
MOJIb30BAThCS SI3BIKOM T'E€OMETPUU IS ONUCAHUS MPEIMETOB OKPYXKAIOMIETO MHUpPa W MX B3aUMHOT
CI1OJI0XKEHUS;

A PACIIO3HABATh U M300pakaTh HA YEPTEKaxX U PUCYHKAX TeOMEeTprudeckre GUTYphl U UX KOHPUTYpaLlUu;
HAXOAUTh 3HAYEHUSI IJIMH JIMHEHHBIX 3JIEMEHTOB (PUTyp M UX OTHOILIEHUS, IPAJyCHYIO0 Mepy yrioB oT 0° 1
0°, mpuMeHsis ONpeiesIeHHsI, CBOMCTBA U MIPU3HAKU (UTYP U UX DJIEMEHTOB, OTHOUICHUS GUTYp (PaBEHCTBO

¥rolue, CHMMETPHUH, TIOBOPOT, NapaJUIeNIbHBIA IEPEHOC);

ONEepUpOBaTh C HAYAILHBIMH MOHATUSAMU TPUTOHOMETPUU W BBIOJHATH 3JEMEHTApHBIC ONepanud Ha
HKIHUSMHU YTJIOB;
pelaTh 3aa4M Ha JI0Ka3aTelbCTBO, OMUPAsICh HA U3yYEHHbIE CBOMCTBA (DUT'Yp U OTHOLICHUNH MEXIY HUMHK
PUMEHsIsl U3yUEHHbIE METO/IbI J10KA3aTeNIbCTB;
pelaTh HECJIOXKHbIE 3aJ]aud Ha MOCTPOEHHUE, MPUMEHSST OCHOBHbBIE aJITOPUTMBI MOCTPOEHUS C IMOMOIIBK
PKYJISl M JIMHEUKH;
pelaTh MpOCTeUIINE MIIAHUMETPUIECKIE 33/1a4U B IIPOCTPAHCTBE.
MepeHHUe reoMeTpHYecKUX BeJUYHH
Y !11VCKHUK HAYYUMCA.:
UCIONIb30BaTh CBOMCTBA M3MEPEHMs IJIMH, IJIOL[aJed W YIJIOB MPHU pPELIEHUH 3a7ad Ha HaXOXICHH
WHBI OTpe3Ka, JJIUHBI OKPYKHOCTH, JJIMHBI TYTU OKPY>KHOCTH, TPaJyCHOM Mephl yria;
BBIYUCISATh IUJIOIMIAANA TPEYTOJbHUKOB, MPSMOYTOJIHHUKOB, MapauieiorpamMMoB, Tpamnenuii, Kpyros ¥
TOPOB;
BBIUUCIIATD JUIMHY OKPY>KHOCTH, JJIMHY IYTU OKPYKHOCTH;
BBIYUCIISATD JUTUHBI TUHEHHBIX 3JIEMEHTOB (PUTYP U UX YIJIbI, UCHIOJIB3YS (DOPMYIIBI JJIMHBI OKPYKHOCTH K
WHBI yTU OKPY>KHOCTH, (hopMYyIIbl moimanei puryp;
pelaTh 3a/Jayd Ha JI0Ka3aTelbCTBO C MCIOJIb30BaHHEM (OPMYI IJIMHBI OKPYKHOCTH WU JUIMHBI JYTE
PY>KHOCTH, GOpMYJI ILIomiaaeu puryp;
pelaTh NpaKTUYECKUE 3aJaul, CBA3aHHBIE C HAXOXIEHUEM I'€OMETPHUUECKUX BEIUYMH (MCHOJIB3YS TP
00XOMMOCTH CIPABOYHHUKHU U TEXHUUECKHE CPEJICTBA).
OPAMHATHI
INYCKHUK HAVYUINCL:
BBIUMCIATDH JUIMHY OTpEe3Ka 0 KOOPJUHATAM €r0 KOHLIOB; BBIYMCIISITh KOO pAMHATHI CEPEIUHBI OTPE3Ka;
UCMOJIb30BaTh KOOPAUHATHBIA METO/ U1l U3y4EHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
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Copep:kanue Kypca

PAKTHKO-OPHEHTHPOBaHHbIe 3axaHusa» OTpadborka 3ana4d Ne 1-5 KM OI'D.
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Tabauunoe u rpaduueckoe MPEACTABICHUE JMaHHBIX, IUTAH M CXEMa, H3BIICUCHHE HymHoig
dopmarun. M3MEHYHMBOCTh MpPU HM3MEpPEHHsX. Perraronpe mpaBuia. 3aKOHOMEPHOCTH B H3MEHYHBHIY

WurHaxX. BeluucieHus W mpeoOpa3oBaHWe BeMWYMH. McclemoBaHHe MPOCTEHIIMX MaTeMaTH4eCKu)
TENEN. %

blUMCJIeHNnsl U mpeodpa3oBanus». OtpadoTka 3aga4y Ne 6 KM OI'D.
Jeiicmeus c HamypanbHbIMU YUCTAMU
Crno)xeHre W BBIYATAHUE, KOMIIOHCHTHI CJIOKCHUS W BBIYUTAHHS, CBS3b MEKIY HUMH, HAXOXKICHH(
MBI U Pa3HOCTH, H3MCHCHHE CyMMBI M Pa3HOCTH MPH W3MEHEHHH KOMITIOHCHTOB CIIOKCHHUS U BEIYUTAHMS. %
YMHOXKEHHE W JICJICHHE, KOMIIOHCHTh YMHOXKCHUS W JICJIICHHSI, CBSI3b MEXKIY HUMH, YMHOXCHUC I
0)KEHHE B CTOJOWK, NEJICHHWE YrOJIKOM, NpOBEpKa pe3ylbTaTa C MOMOIIBI0 TMPHKUAKUA U 06paTHor(%
HCTBUS.
Yucnoewle sviparrcenus
YucioBoe BRIpaXEHUE M €r0 3HaUYCHUE, TTOPSIOK BBITIOJTHEHHUS JICHCTBHI.
/JIpoou. Ooviknoeennwvie Opoou
Honst, vacte, npoOHOE uucio, Apodb. J[poOHOe uMciao Kak pe3yiabTar jaeieHus. llpaBunbHbie I%
[IPaBUJIbHBIE JPOOH, CMELIaHHAsI JpOo0b (CMEIIaHHOE YU CIIO).
3anuch HaTypaJbHOI'O YKCJIA B BHJIE APOOH C 3aJaHHBIM 3HAMEHATEJIeM, MpeoOpa3oBaHue CMemaHHOf%
00U B HENPABUIIbHYIO Ip00Ob U HA00OPOT.
[TpuBenenue npobeit k o6memy 3HaMmeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX TpOOeH.
CrnosxeHre U BbIUMTaHUE OOBIKHOBEHHBIX Apo0Oeii. YMHOXKEHHE U JelieHue OOBIKHOBEHHBIX JPOOEH.
ApudmeTrueckue AelcTBUS CO CMEIaHHBIMU IPOOSIMHU.
ApudmeTnueckue A1eUcTBUS ¢ IPOOHBIMH YUCIIAMHU.
Cnocobul payuonanuzayuu 8bI4UCIHUU U UX NPUMEHEHUEe NPU 8bINOIHEHUU 0eUCTNEU .
Mecamuunvle opoou
[TpeoOpazoBanue necATUYHBIX 1pobeii B 0ObIKHOBeHHBIC. CpaBHEHUE IeCATUYHBIX Ipodeil. CloKeHHu
BIYUTAHHUE JECATHYHBIX Opobeil. OKpyrieHne NeCATHYHBIX ApoOel. YMHOKEHNE U JeJICHUE IeCSITHYHBI)
obeit. [lpeobpazosanue 00vIKHOBeHHbIX Opobell 6 Oecsimuunvie Opobu. Koneunvie u 6eckoneuHbl
camuunble Opoou.
Yucna. Payuonanvnsie uucia
MHoXecTBO panuoHaibHbIX unced. CpaBHEHHE pallMOHANbHBIX uncen. [IeHCTBHs ¢ palliOHAIbHBIMY
cnamu. [lpeocmaenenue payuonaibHo20 yucia 0ecamuidHou 0poosio.
/Jlpo6no-payuonanshsle eviparxcenus
ITpeoOpazoBanue qpOOHO-TMHEWHBIX BBIPAXKEHUH: CI0KEHUE, YMHOXKEHUE, €IeHUE. Aneebpauueckal
00b. Coxkpawenue aneebpauyeckux opooeii. Ilpusedenue ancedpauveckux opobeil Kk 00wemy 3HamMeHamenio
tcmeus ¢ ancebpauyeckumu Opobsamu: ClodceHue, Gbluumanue, YMHOJCeHUe, OeleHue, 6038e0eHUe
enenb.

R Es
SRR

R

~

el
R O B R B R D R R D B R R DR R R B B R R DR ER BB BRER R

Bttt

S

eiicTBUTEbHBIE Yncaa». OTpadoTka 3amau Ne 7 KM OI'D.
Payuonanvuvie uucna
N300paxeHrne yucen Ha 4MUCIOBOM (KoopauHATHOM) mpsimod. CpaBHeHue uucen. Moaynb uwucial
METpUYECKasi HHTEpIpeTanus Moayias dYucia. J(elCTBUS ¢ TMOJOXKHUTEIbHBIMU M OTPULIATEIBHBIMY
ciaMu. MHOKECTBO IEJIBIX YHCEL.
Koopounama mouku
OCHOBHBIE ITOHSATHSI, KOOPOUHAMHDBIL VY, pACCMOsIHUE Mewcdy moukamu. Koopounamer mouxu.
Hppayuonansusvie uucna
[TonsTre nppanoHaNBHOTO YK ca. Pacro3HaBaHre UppalioOHATbHBIX YHCEIL.
Mnuoowcecmeo OeticmeumenvbHbix yucel.

Sttt

[peoOpa3oBanue ajredpanyeckKux Boipaxenunii». Otpadorka 3agay Ne § KUM OI'D
Hppayuonanvuvie uucna
Ilonatne wppauuMoHaspHOro uucia. Pacnmo3HaBaHue  UppalMOHANBHBIX yucel. [Ipumeps,
Ka3aTeJbCTB B anreOpe. /[elicmsus ¢ uppayuoHaibHblMu YUCIAMU: YMHOJICEHUe, OelleHue, 8036e0eHue
eneHto.
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Mmnoocecmeo oeticmeumenbHvix Yucei.

paBHeHMs U HepaBeHcTBa». OTpaboTka 3a71a4 Ne 9 KUM OI'D.

Pagencmea

UucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO C mepeMeHHOM.

Ypasnenusa

[ToHaTHe ypaBHEHUS U KOPHs ypaBHeHHUs. [Ipedcmagnenue o pasHocuibHocmu ypasueHuu. Ooracmi
ipedenieHus ypasreHus (0061acmos 0ONYCMUMbIX 3HAYEHUL NepeMeHHOlL).
Juneiinoe ypaenenue u e20 KOpHu
Pemienvie nuHeNHbIX YypaBHEHUW. Jluneunoe ypasnenue c napamempom. Koauuecmeo ropne
%Heimoeo ypasHenus. Pewenue nunetinblx ypasnenui ¢ napamempom.

Keaopammnoe ypasnenue u ezo kopnu
KBagpatueie ypaBHeHus. Henonuele KBaapaTHble ypaBHEHUS. JIMCKpUMHMHAHT KBaJpaTHOT

aBHeHUs1. DopMmyrna KopHeW KBaJIpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopem;
ema. PelieHne KBaJpaTHBIX YPaBHEHUN: WCIOIb30BaHUE (OPMYNBI IS HaXOXKIEHUS KOpHEH
%agbuqecxuﬁ MemoO peuwieHus:, pasiloHceHue Ha MHOMCUmenu, no0Oop KoOpHel ¢ UCNOIb308aAHUEM meopemy
%ema. Konuuecmseo kopmueii keadpamnoeo ypasHeHus 6 3ABUCUMOCMU OM €20 OUCKPUMUHAHMA
%Keadpamyble ypaenenus. Ypasnenus, ceooumvie K IuHeUHbIM U Keaopamuvim. Keadpamuvie ypasnenus
Npamempom.

/JIpoono-payuonanvHsle ypasrnenus

Pemenue npocredmmx 1poOHO-TMHEHHBIX YpaBHEHUH. Peuierue 0poOHO-payuoHATbHbIX YPAGHEHULL.

MemoObl  pewienus ypasHeuuii. Memoobl PABHOCUNbHLIX NPeodpaA308aHull, Memoo 3aMeHdy
emenHoll, epaghuyeckuti memoo. Hcnonvzosanue ceoticme hynkyuii npu peuieHuy ypasHeHu.

Ipocmeriwue uppayuonanvnvie ypasnenus suda | f (x) =a, \/f (x) = \/g (x).

n
Vpasnenus suoa X = a.Vpasnenus 6 yeavix uuciax.
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e€posSITHOCTB co0bITHII» OTpadoTka 3amad Ne 10 KM OI'D.

Cnyuaiinvie coovimus

Crny4aiiHble ONbITHI (3KCHEPUMEHTHI), IEMEHTapHbIE Ciy4daliHble cOObITUS (McXoAabl). BepostHoCT
XCMEHTApHBIX COOBITHN. COOBITHSI B CIIYYailHBIX AKCIIEPUMEHTAX M OJIArONPHUSTCTBYIOIMINE AJIEMEHTAPHBI
pITUS. BeposTHOCTH CitydailHBIX COOBITHI. OMBITBI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
ACCUYECKHUE BEPOSTHOCTHBIC OMBITHI C HCITOJIb30BAHUEM MOHET, KyOUKOB.
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YHKIHMHU ¥ rpagpukmn». Otpadorka 3agau Ne 11 KM OI'D.
Dyuxkyuu
Honamue ynkyuu
JlekapTOBBI KOOPAWHATHI Ha MIOCKOCTH. DOpMUpOBaHHE MTPECTABICHUN O METAIIPEAMETHOM ITOHSATHY
oopauHaTh». CriocoObl 3ajaHus QYHKIUN: aHAIUTHYECKUH, rpaduueckuil, Tabimunbli. ['paduk pyHkumuu
uMepbl QYHKIUH, MOTy4aeMbIX B MPOLECCe MCCIEAOBAHUS PAa3IMUYHBIX PEeasIbHBIX MPOIECCOB U PEIICHU!
ad. 3nauenue GpyHkuuu B Touke. CBoiicTBa QyHKIMIT: 001aCTh ONpeeNIeHNs, MHOKECTBO 3HaUCHUH, HYIH
OMEXYTKH 3HAKONOCTOSHCTBA, YemHOCMb/HeuemHoCcmy, TPOMEKYTKA BO3pacTaHuss U yObIBaHMs
nOobllee U HauMeHblIee 3HaueHus. Mccnenopanue pyHkuu no ee rpaguxy.
Juneiinas goynkyusn
CaoiicTBa u rpaduk JuHeiHOW QyHKuMU. YTII0BOH K03 duumeHT npsmoil. Pacnonoxkenue rpaduk;
HEHHOW (PYHKIMM B 3aBHCHMOCTH OT €€ YIJIOBOro KoddduimeHta u cBoOOTHOrO 4ieHa. Haxoowcoenu
bhPuyuenmos auneuHol GyHKYUU NO 3A0AHHBIM YCIOBUAM: NPOX0JICcOeHUe NPIMOL depe3 08e MOUKU
AHHLIMU KOOPOUHAMAMU, NPOXOACOCHUE NPAMOU Hepe3 OAHHYI0 MOYKY U NAPALIebHOU OAHHOU NPSMOLL.
Keaopamuunan pynkyusn
CaoiictBa u rpaduk kBajgpatuyHod QyHKIMU (mapabona). [locmpoenue epaguxa xeadpamuuno
HKYUU NO MOYKAM
Oopamnasn nponopUUOHATLHOCH b

A

L8

{BL

L

(i

14
CaoiicTBa QyHKIINH Y = K_}’ == I'unepbona.
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ocje10BaTeILHOCTH U nporpeccun» Otpadotka 3amad Ne 12 KM OI'3. (1 gac).
Ilocneoosamenvnocmu u npozpeccuu
YucnoBasi MOCIENOBAaTENbHOCTh. [IpUMephl YHCIOBBIX MOCIEIOBaTENbHOCTEH. beckoHeuHb
ClIeoBaTeNbHOCTU. AprdMeTruecKas mporpeccus u ee cBoicta. ['eoMmerpuueckas mporpeccust. Dopmyi
we2o uneHa u cymmbl N nepeuvix YjieHo8 apughmemuyeckol u 2eoMempuieckol npozpeccuti

ARBHtt

HcJI0BbIe M OyKBeHHBbIe BhIpa:kenus». Otpadotka 3agau Ne 13 KM OI'D.

Yucnogvle u OykeeHHbIe 6bIPAICCHUA

BeIpaskeHue ¢ nepeMeHHoi. 3HaueHune BeIpakeHus. [logcTaHoBKa BeIpaKEHUN BMECTO IEPEMEHHBIX.

ILlenvie sviparcenusn

CreneHb ¢ HaTypalbHBIM TOKa3aTeJeM M ee cBolicTBa. [IpeoOpa3zoBaHUs BBIpAKEHUH, COMEpIKAIIH
[ICHU C HATypPaJIbHBIM IIOKa3aTEIIEM.

OpHowseH, MHoOrowieH. JleWcTBUs ¢ OJHOYJIEHAMH U MHOIOWIEHAaMHU (CIIOKEHUE, BBIYUTAHHE
HOKeHue). PopMyINbl COKpAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJIpaTOB, KBAaJIpaT CyMMBbl M Pa3HOCTH
310’)KEHNE MHOTOWIEHA Ha MHOXHUTENU: BBIHECEHHE OOIIero MHOXHUTENS 3a CKOOKH, TpYIIHPOBKA
uMeHeHre (OopMyNl COKpAIleHHOro YMHOXKeHMs. KBaJpaTHBIM TpexuseH, pa3ioKeHHE KBaJIPaTHOT
eX4JIeHa HA MHOXUTEIIN.
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paKkTHYeckHe pacueThbl o popmyaam» OtpaboTka 3axau Ne 14 KM OI'D

Bripaxenue ¢ nepeMeHHoN. 3HaueHue BelpakeHus. 110 cTaHOBKa BbIpayKEHUI BMECTO IEPEMEHHBIX.

Llenvie ¢vipasricenusn

CreneHb ¢ HaTypaJbHBIM IOKa3aTejaeM U ee cBoicTBa. IIpeoOpa3oBaHus BbIpaXKEHUH, copepiKaiuy
[IEHU C HaTypaJbHbIM IIOKa3aTEIEM.

OpHouneH, MHOrouieH. J[eHCTBHS ¢ OJHOWIEHAMM W MHOTOYJICHAMHU (CIOXKEHUE, BbIYUTAHHE
HOKeHue). DopMyIIbl COKpPAIIEeHHOTO YMHOKEHUS.

(BBiipatatat

HcTeMbl HepaBeHeTB». OTpadoTka 3agau Ne 15 KUM OI'D.

Cucmembol nepasencme

CucreMbl HEpaBEHCTB C OJHOW NEPEMEHHOW. PelleHne CUCTeM HEpPaBEHCTB C OJHOM IepeMEHHOU
HEMHBIX, K6éadpammuwix. V300pakeHue peLIeHHs CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MpsMOH. 3amwuci
€HMsSI CUCTEMBbI HEPABEHCTB.

EREREIEE

eomeTprueckne Gurypol. Yrab». Otpadotka 3anay Ne 16 KM OI'D.

Beauuunn

Bemmuuna yria. I'pagycHas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOr0 TpeyrospHUKa. BHemHuit yroa TpeyronpHuka. Cymma  yrioj
CyroJbHIKA

et

Rttt

eomerpudeckue purypsol. Jaunbsr». OrpadoTtka 3aga4 Ne 17 KUM OI'D

Duzypol 6 ceomempuu u 8 OKpYHcarouem mupe

I'eomerpuueckas ¢urypa. BuyTpennss, BHemHsst o0nactu Gurypsl, rpanuna. JInHUM U 00JIacTH Hd
ockocTH. Beimykinas u HeBbinykias urypsl. [1nockas u Hernockas ¢urypsl. [lonsatue BenmuuunHsl. J{mmHa
MepeHUe AJIMHBL. ENUHUIBI H3MepeHus ATMHbBI

Brinenenne cBOMCTB 00BekTOB. DOpMHUpOBAaHME MPEACTABICHHH O METANpPEIMETHOM MOHSITHE
urypa». Touka, oTpe3ok, mpsimasi, JIyd, JJoMaHas, IJIOCKOCTb, YTOJI, OMCCEKTpUca yria U €€ CBOICTBA, BUIE
OB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummeTpusi reomeTpudeckux puryp. LleHTpanapHas CHMMETPHs TEOMETPUIECKUX QUTYP.

Attt

JIOIAb MHOTOYroJibHuKa». OTpaboTka 3aga4 Ne 18 KM OI'D
H3zmepenua u eviuucienus
[Tnomanu. @opmysisl MIOIMIAIN TPEYroJdbHHUKA, HapajjesorpaMMa M €ro 4acTHBIX BHUJOB, Tpaneupm%
pmyna I'epoHa, ¢opmyna MIIOMIAgM BBIIYKIJIOTO YETHIPEXYroJIbHUKA, (OPMYIbI JJIMHBI OKPYKHOCTH I
olaau Kpyra
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MepeHHs U BbluncaeHus». Orpadorka 3agad Ne 19 KM OI'D.
H3zmepenus u éviuucnenusn
[Tnomanu. @opmyiisl MIOMAAN TPEYrOJbHUKA, MapajuieorpaMMa U ero YacTHBIX BHJIOB, Tpaleluy,
pMyJa MJIOMAAM BBHIMYKJIOTO YETHIPEXYTOJbHHUKA, (HOPMYIBI IIMHBI OKPYKHOCTH W ILIOIIATN KpyTra
OII1a]1b TPAaBUJILHOT'O MHOTOYTOJIbHUKA.
Teopema Iludaropa. TpUrOHOMETPUYECKHE COOTHONICHHUS B MPSIMOYTOJILHOM TPEYTOJIbHHKE
WUTOHOMETpHUYECKUEe (DYHKIIUU YTIIa.

dbalepatt

%‘eopeaneCKne acnekTb». OTpaboTka 3ama4y Ne 20 KUM OI'D.
TeopeTnueckue acrneKkThl, TEOPEMbI, aKCHOMBI, ONpeeIeHus, GOpMYJIIbl, TEMMBI.

Pecypceni
Jlurepartypa
- Kauarun B.B., Kauarnna M.H. MaTematuueckue TpeHupoBouHsble 3a1auus.M. O ckmo, 2019
- Jlanmo JIZI., [TonmoB M.A. MatemaTrka. DKk3aMeHallMOHHBIN TpeHaxep. M. «Ok3amen», 2019
HHuTepHEeT-pecypesl
http://math100.ru/ogenew/
https://www.time4math.ru/oge
https://neznaika.info/oge/math _oge
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KanengapHo-teMaTH4eckoe NJaHNPOBaHUE %
No Tema 3aHATHS Ko OcCHOBHBIE BU/IbI JCATEIBHOCTH YUaIIUXCS naTa %
n/m 4acoB mwiaH | ¢axr %
1 Brrancnenus u npeodpasoBanus (6 2 BremonHsroT apudmMeTndeckre qeiCTBUS C palliOHATLHBIMU YHCIIAMH, 05.09 %
3ananue KIIM) BBIUHCIISIIOT 3HAYE€HUS YMCIIOBBIX BBIPAXKEHUH, IEPEXOIAT OT OAHON (hOPMBI %
3aIMCH YUCIIa K IPYyron %
2 JeiictButenbHble uncina (7) 2 N300paxaroT yncia ToukaMyu Ha KOOPAMHATHOM MPSAMOM, CPaBHUBAIOT 19.09
NeWCTBUTEILHBIC YHCIIA, BHITOJHSIIOT BEIYUCICHHS U TPEOOPa30BaHNUS, %
BBITNOJHSIOT NPUKUIKY Pe3yJIbTaTa BEIUMCICHHUM %g
3 [IpeobpazoBanus anredpandeckux 2 BEIMONHSIOT BRIYHCICHUS U TPe0Opa3oBaHus apupmMeTnieckux Beipakennii, | 03.10 %
BbIpakeHui (8) MPUMEHSIOT CBOMCTBA apu(METUUECKUX KBaIPATHBIX KOPHEH 1St
peodpa3oBaHus BRIpAKEHUN %
4 VYpaBHenus u HepaBeHcTBa (9) 2 PemiaroT nuHelHbIC U KBAJIpaTHBIC YPaBHEHUS C OJTHOU MEPEMEHHOM, 17.10
HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CHUCTEMBI %
5 Oynkiuu ¥ rpaduxu (11) 2 CTposT 1 ynTaroT rpadMKu pa3IudHbId QYHKIHHA, YuTaroT rpaduku Gpyuakmui, | 31.10
OIUCHIBAIOT C MOMOIIBI0 (QYHKIUH pa3InIHbIC 3AaBUCUMOCTH MEXKITY %
BEIIMYMHAMH, HHTEPIPETHPYIOT I'padUKH 3aBUCHMOCTEH %
6 UucnoBbie 1 OyKBEHHBIEC BHIPAKECHUS 2 BemonHsroT npeodpazoBaHus anreOpanuecKuXx BIPRKCHU, HAXOIAT 21.11 %
(13) 3Ha4YeHUs1 OyKBEHHBIX BBIPAKEHUI, OCYIIECTBIISISI HEOOXOAUMBIC TIOICTAHOBKH %
7 [TpakTaeckue pacuers! o popmynam | 2 Ocy1mecTBIISIIOT pacdeTsl o (GopMyJiaM, BEIPAXKAIOT 3aBUCUMOCTH MEXIY 05.12 %
(14) BEJIMYMHAMU, BBIYUCIIAIOT 3HAYCHHS YHCIIOBBIX BBIPAYXKECHUI
8 [TpakTHKO-OpHEHTHPOBAHHEIC 3aJaHUs | 2 BEIMONHSIOT BRIYUCICHUS U TPE0Opa30BaHMUs, OCYIIECTBISIOT MpakTHyeckue | 19.12 %
(1-5) pacyeTsl, CTPOST U UCCIEAYIOT MATEMaTHYECKUE MOJIENU, UCTIONb3YIOT %
puoOpeTeHHbIe 3HAHUS M YMEHUS B IPAKTUYECKOM eATeIbHOCTH %
9 I'eomerpuyeckue purypsl. Yrisl (16) | 2 BrlmonHsieT nefcTBHS ¢ reOMETpHUECKUMHU (DPUTYpaMH, PEIIAOT 16.01
IUTAHUMETPUYECKU e 3a]]a4H Ha HAXOXKEHIE TeOMETPHUECKUX BEITUYUH
(yryioB)
10 I'eomerpuueckue Gurypsl. JJmuHbI 2 PacniozHaroT reomerprueckue (GUrypbl Ha MIOCKOCTH, PAa3IMYa0T UX 30.01
17) B3aMMHOE MOJOKEHHE, U300paKaroT TeOMETPUIECKre (UTYPBI, pPEeIIaloT
TUTAHUMETPUYECKHE 3a/Ia4H Ha HaXOXKICHHE T€OMETPHUYECKIX BEIMYHH (JUIMH,
YTJIOB)
11 [Tnomans MmHOTOYTONBHIKA (18) 2 PacnioznaroT reomerpuueckue GUTypsl Ha MIOCKOCTH, PEIIA0T 13.02 %
11 %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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TUTAHUMETPUYECKUE 3a]]a4H Ha HAXOXKEHIEe TeOMETPHUECKUX BEITUYUH
(Tutoraieit), OCYIECTBISAIOT pacyeThl 10 GopMysIam

12 N3mepenus u Beruucienus (19) OnpenensitoT KOOPAUHATHI TOUKH MIOCKOCTH, TPOBOJAT OMEPALIUU HAJl 27.02
BEKTOpPaMH, BBIYUCISIIOT JJIMHY U KOOPIUHATHI BEKTOPA, YT OJI MEXTY
BEKTOpPaMHM, CHHYC, KOCUHYC U TaHT€HC yIa
13 Teopetnueckue acnexTsl (20) ITpoBoaAT nOKa3aTENbHbIE PACCYXKACHUS, OLICHUBAIOT JIOTHYECKYIO 12.03
MPAaBUIIBHOCTD PACCYXKICHUH, PACIIO3HAIOT OMIMOOYHBIE 3aKJIIOUCHUS
14 | Cucremsbl HepaBeHCTB (15) PemiaroT ypaBHeHHUs, HEPAaBEHCTBA U UX CUCTEMBI, 02.04
15 BepositHocTs cobbiTHil (10) HaxoasT BEposITHOCTh CllydaiHbIX COOBITUH B IPOCTEHIINX pacyeTax 16.04
16 | [locnenoBaTenbHOCTH U IPOTPECCUU Pacno3narot apupmernyecke U reoMeTpudecKue Nporpeccuu, peIaroT 30.04
(12) 3aJla4M ¢ IpUMEHEeHUueM (popMyJibl OOIIEro UJIeHa U CyMMbl HECKOJIBKMX
YJICHOB POT'PECCHH
17 Pa6oTa ¢ KM (uacts 1) 14.05
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