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IlosicHuTeIbHAS 3aMHCKA

Pabouas nmporpamma «B nmabupuHTax MaTeMaTHKH» U oOydaromuxcs 9 Kiacca cocTaBieHa B
COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMH JOKYMEHTaMU:

1. ®enepanpHbiil 3ak0H oT 29 nekadpst 2012 roga Ne 273-®3 «OO0 obpazoBanuu B Poccuiickoit
denepauuny;
2. @denepalibHblil  TOCYJApCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHJIApTa OCHOBHOIO  OOIIEro
oOpa3oBaHUs, YTBEPXKJICHHBI TprukazoM MuHHCTepCTBA OO0Opa3oBaHuWs W Hayku Poccuiickoii
Oenepauyu ot 17.12.2010 Ne 1897, ¢ usmeHeHUsAIMH U ToNIOTHEHUAMHU OT 29 nexadbps 2014 r. N1644,
ot 31 nexabps 2015 r. N1577;
3. Paboume nporpammer o matemaruke: 5-11 xmaccesl/ (A.I.Mep3ansk, B.b.Ilononckuit, M.C.xup
u ap.). — M.: Benrana-I'pad, 2017.

eab kypca:

CHUCTEMaTH3aIusl 3HAaHUN U CIOCOOOB JESITEIBHOCTH YYalllMXCs MO MaTeMaTHUKe 3a KypC OCHOBHOM
IIKOJIBI, TIOATOTOBKa oOydarommuxcsa 9 Kigacca K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY IO
MaTeMaTHKe.
3anayu Kkypca:
e  3aKkpenuTh OCHOBHBIE TEOPETHYECKHE TOHSATUS W OMPEICICHHUS MO OCHOBHBIM
M3y4aeMbIM pa3Jieiiam;
e OrtpaboTarh OCHOBHBIE TUIBI 337a4 u3ydaeMbIx TUoB KMM OI'D «Anrebpa» u
«['eoMeTpus» U UX AITOPUTM pELICHHUS;
e  ®opmupoBaTh y 00ydarOIIUXCs [ETOCTHOTO MPEICTaBICHHS O TEME, €€ 3HAUCHUS B
pazaesie MaTeMaTHKH, MEXIPEIMETHBIE CBSA3H C JPYTUMU TEMaMH;
e  (CnocoOcTBOBaTh HHTEIIEKTYaJbHOMY Pa3BUTUIO YydYalluxcs, (OPMUPOBAHUIO
KauecTB  MBIIUICHUS, XapaKTepHBIX Ui MaTeMaTHYeCKOM  JIeATENbHOCTH U
HEOOXOMUMBIX YYEHHKY Mg ycrnemHod cmaun OI'D, mis oOmel  coruaibHOM
OpHUEHTAIINH;
e  AKIUEHTHPOBAaTh BHHMMAHHE YYaIMXCS HAa EIUHBIX TpeOOBaHUAX K IMpaBUIIaM
odopMIIeHHS Pa3IMYHBIX BUIOB 3a/laHUM, BKIIOYa€MbIX B UTOTOBYIO aTTECTALMIO 3a
KypC OCHOBHOM IIIKOJIBI.
e (CnocoOCTBOBAaTh CO3JAHUIO YCIOBUN OCMBICICHHOCTH YUYE€HHUS, BKIIIOUEHUSI B HETO
oOyuaronierocss Ha YpOBHE HE TOJbKO MHTEJIEKTYaJbHOM, HO JHMYHOCTHON U
COILIMANIHOM aKTUBHOCTH C IPUMEHEHUEM TeX WJIM UHBIX METOJIOB OOYUYEeHHUS.

[Mporpamma kypca «B na0upuHTax MaTeMaTHUKU» MpeaHAa3HAueHa JUIS IOBBIIICHUS
3P PEKTUBHOCTH MOJArOTOBKH 00yJarommxcs 9 kiacca K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY 10
MaTeMaTHKe 3a Kypc OCHOBHOM WIKOJBI M TpeAycMaTpuUBaeT HX TMOJrOTOBKY K JajbHEHIIeMy
oOyueHHUI0 B CpelHEed IIKOJe); HANpaBlieH Ha BOCIOJHEHHE HEJOCTAIIINX 3HAHUH, OTPabOTKY
MPUEMOB peIICHUs 3aJaHui Pa3IMYHBIX THUIOB M YPOBHEH CJOXKHOCTH BHE 3aBHUCHMOCTH OT
(bopMyTUPOBKH, a Takke 0TpabOTKy TUIOBBIX 3a1anuit OI'D mo MareMaTnke Ha TECTOBOM MaTepHalle;
MO3BOJIUT CHCTEMAaTU3UPOBATh M YIUIYOWTh 3HAHUS Y4YalllUXCA MO PA3IMYHBIM pas3fenaMm Kypca
MaTeMaTHUKd OCHOBHOW IIKOJBI (apudMeTHKe, anredpe, CTAaTUCTHKE, TEOPUU BEPOSITHOCTEH U
TE€OMETPHH).

IIporpamma Kypca cocTtaBieHa Ha ocHoBe OO0s3aTelbHOT0O MUHUMYMa COJIEPXKaHHS
00pa3oBaTeNbHBIX MPOTPaMM MO MaTeMaTHKe U TPeOOBAHUN K YPOBHIO MOATOTOBKU BBITYCKHUKOB
OCHOBHOM 11K0JIBI, ¢ yueToM Crierudukarmu KM s nposeaenus OI'D no maremaTuke u



Komudukaropa mpoBepsiemMbix TpeOoBaHuii k pe3yiabratram ocBoeHus OOII OOO wu 3nemMeHTOB
cojaepxanus uis npoBenenus OI'D no matemaruke, noarorosieHHbx OUIN.

B cootBerctBum ¢ yuebHsiM mmaHom MBOY «Anporckas CHI» na 2021-2022 yueOHbIi T01
Ha U3y4yeHHUE Kypca OTBeJeHO 34 yaca U3 yacTH yuyeOHoro niaHa (1 yac B Hezeno).

HJIaHpreMBIe pe3yJdbTaThbl 0CBOCHUA NMIPOrpaMMbI Kypca

Jluunocmuvie pezyromamoi:

e  OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTh K CAMOPA3BUTHIO U
caM000pa30BaHNI0 HA OCHOBE MOTHBAIIMKM K OOYYEHHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
MIOCTPOCHUIO JalibHEHNIIeH NHIMBUYalbHOW TPAeKTOpUN 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU
B Mmupe tmpodeccuii U TNpodecCHOHATBHBIX MPEANOYTEHUH, C YUYETOM YCTOWYMBBIX
[I03HABATEIbHBIX HHTEPECOB, a TAKKE Ha OCHOBE (POPMHUPOBAHMS YBAXKUTEIBHOTO OTHOLICHUS
K Tpy#y.

e  dopMupoBaHHE LIETOCTHOTO MUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPaKTUKU.

e OcBoeHHE COLMAIbHBIX HOPM, IIPABHJI IOBEJIEHUS, poJiel U (OPM COLMATBbHOM JKU3HH.

e Pa3BuTue MOpaJbHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (QOPMHUPOBAHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
ITOBEJICHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOUIEHUS K HDABCTBEHHBIM ITOCTYTIKaM.

e  ®opmupoBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE.

. dopMUpOBaHHE CIOCOOHOCTH K HMOLMOHAIHLHOMY BOCIHPHITHIO MAaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUM

Memanpeomemuule pe3ynbmamel 00yueHUs

Pezcynamuenvie YY/|
e ompeneniaTbh cOOCTBEHHBIE MPOOIEMbI U IPHYMHBI UX BOZHUKHOBEHUS IpU paboTe ¢
MaTeMaTUYECKUMHU 00bEKTaAMU;
e  (opmynupoBaTh COOCTBEHHBIC BEPCHH WJIHM MPHUMEHSThH YK€ M3BECTHBIC (POPMBI U
METOJIbl PEUICHUS MaTeMaTHYECKOW MpoOJeMbl, (pOpPMYTUPOBATH MPEIINOJIOKCHHUS U
CTPOWTH THUIOTE3bl OTHOCUTEIIBHO PACCMATPUBACMOTO OOBEKTAa M IPEJABOCXHUINATH
pe3yJbTaThl CBOCH y4eOHO-TT03HABATEILHOMN JICATEILHOCTH;
®  ONpeneNATh IMYTU JOCTHXKEHUsSI IeNiei W B3BEIIMBATh BO3MOXKHOCTH Pa3peIICHUS
OTIPENICIICHHBIX y4eOHO-TI03HABATEIBHBIX 3a/lad B COOTBETCTBUH C OIPEIEIICHHBIMU
KPUTEPHUSIMH U 337a4aMH;
e  BBHICTpaMBaTh COOCTBEHHOE OOpa30BaTEIbHOE MOJAMPOCTPAHCTBO VIS Pa3pPEIICHUS
OTIPEJICIICHHOTO Kpyra 3a/ia4, ONPEACISATh U HAXOUTh YCIOBHS JUIs Peau3aliui UICH U
MJIaHOB (caMooOyueHue);
o CaMOCTOSITENILHO ~ BBIOMpPATh Cpeld MPEATOKEHHBIX PECcypcoB  Hambosee
3¢ deKTUBHBIC U 3HAYUMBIE PU PadOTe C ONPeIeTICHHON MaTeMAaTUYECKO MOIEIbIO;
e  yMeTh COCTaBIIATH IJIaH pa3pelIeHUs OMPEACNEHHOTO Kpyra 3ajiad, HCIONb3Ys
pa3IUYHbBIE CXEMBI, PECypChl IIOCTPOCHUS TUArpaMM, MEHTAIBHBIX KapT, MO3BOJISIONINX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBII aHANU3 3a/1a4H;
®  yMeTh IIAHUPOBATh CBOM 00pa30BaTeNbHBIN MapIIPYT, KOPPEKTHPOBATH U BHOCUTH
oTpe/ieieHHbIE U3MEHEHUS, KQUeCTBEHHO BIUSIONINE HA KOHEYHBIH MPOIYKT ydeOHO-
MO3HABATEIHHON ACITETbHOCTH;
¢ yMEHHME Ka4eCTBEHHO COOTHOCHTH CBOM JCUCTBUS C TMPEABKYIIAEMBIM HTOTOM
y4eOHO-TI03HABATEIHHON JEATENIbHOCTH TMOCPEACTBOM KOHTPOJSI U ITUTAHUPOBAHUS



y“IGGHOFO mponecca B COOTBCTCTBHUHU C U3MCHAIIUMHUCA CUTyallUsIMHU n
MPUMEHSEMBIMU CPEJICTBAMH W (OpPMaMU OpPraHM3alMU COTPYIHHYECTBA, a TAKKE
WHAMBHUIYAIbHOHN pabOThI HAa YPOKE;

J yMEHHE OTOMpaTh COOTBETCTBYIOIIME CpEJICTBA  pPEAIN3allMM  PELICHUS
MaTeMaTHYECKUX 3a/1a4, 0A0MPaTh HHCTPYMEHTHI Ul OLIEHUBAHUS CBOEU TPAaEKTOPUU
B pa60Te C MaTEeMaTU4YCCKUMMU IMOHATUAMU U MOACIIIMU

Ho3znaeamenvnvie YY/[
®  yMEHME OINpeAeNsATh OCHOBOIIOJIAraloIlee IOHATUE W IPOU3BOJUTH JIOTUKO-
CTPYKTYpPHBIM aHajIu3, ONPEACNATh OCHOBHBIE INPU3HAKM M CBOMCTBA C IOMOIIbIO
COOTBETCTBYIOILIUX CPE/ICTB U HHCTPYMEHTOB;
®  yMEHHE NPOBOJUTH KIACCU(DUKALNIO OOBEKTOB Ha OCHOBE KPUTEPUEB, BBIIEISTH
OCHOBHO€ Ha ()OHE BTOPOCTENEHHBIX TaHHBIX;
e  yMEHUE IMPOBOJUTH JIOTUYECKOE pACCY)KJEHHWE B HaIpaBICHUH OT OOMIUX
3aKOHOMEPHOCTEN N3y4aeMOM 3aja4uM JI0 YACTHBIX PACCMOTPEHUI;
®  yMEHHUE CTPOUThH JIOTMUECKHUE PACCYKJIEHHS Ha OCHOBE CHUCTEMHBIX CpaBHEHUU
OCHOBHBIX KOMIIOHEHTOB M3y4aeMOT0 MaTeMaTHUECKOTO pa3jesa WK MOJETH, TOHATUS
WJIH KJIACCOB, BBIJIEIISS ONPEICIIEHHBIE CYIIECTBEHHbIE MPU3HAKU WIH KPUTEPHH;
. YMEHHME BBISBIATh, CTPOUTh  3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTHYHOCTD
COOTBETCTBYIOIIMX I[ENOYEK PACCYKIEHHUM MpH paboTe ¢ MaTeMaTHUECKUMHU 3aJa4yaMu,
yYMETh MOAPOOHO M CKATO MPEACTABIATH JAETATM3AIMI0 OCHOBHBIX KOMIIOHEHTOB MpHU
JI0Ka3aTeNIbCTBE MOHATHI U COOTHOLIEHUM Ha MAaTEMAaTUYECKOM SI3BIKE;
® yMEHHE OpPraHU30BBIBAThH MOMCK U BBISABIIATH NPUYMHBI BO3HUKAIOIIUX MIPOLECCOB,
SBJICHUH, Hanbosiee BEpPOSITHBIE (AKTOPBI, MO KOTOPHIM MaTeMAaTH4ECKHE MOAEIH M
O0OBEKTBI BeOyT ce0s IO OIpEeNIEeHHBbIM JIOTMYECKHM 3aKOHaM, YMETb IPUBOJIUTH
IIPUYMHHO-CIICICTBEHHBII aHAJIN3 NOHATHUI, CYyXKI€HUN U MaTeMaTH4YEeCKUX 3aKOHOB;
®  yMEHHUE CTPOUTh MAaTEMATUYECKYIO MOJENb IPH 33JaHHOM YCJIOBMH, 00Jajaromen
ONpENIENIEHHbIMU  XapaKTEepUCTHUKaMM OOBEKTa TpU  HAJIMYUU  OINPENEIEHHBIX
KOMIIOHEHTOB ()OPMUPYIOIIETOCs IPEANOIaracMoro MOHsITHs WIN SBJICHUS;
. YMEHHUE IEpEeBOJUTh TEKCTOBYKD CTPYKTYPHO-CMBICIOBYK) —COCTABJISIOLIYIO
MaTeMaTU4YeCKON 3ajaud Ha S3bIK TIpauUueckoro OTOOpa)KeHHs - COCTaBJIECHHUS
MaTeMaTU4YeCKON MOJENH, COXPaHSIONIEll OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH;
e  yYMEHME 3a/aBaTh IUIaH pEIIEeHUs MaTeMaTH4YecKOW 3a/aud, pean30BbIBATh
QITOPUTM  JIeMCTBUH KaK IIOLIAroBOM MHCTPYKLUMH JJIs  pas3pellieHus ydeOHO-
MI03HaBaTEIbHOM 3a/1auu;
®  yMEHHE CTPOUTh JI0Ka3aTeIbCTBO METOJIOM OT IPOTHBHOTO;
e yMeHue paboTaTh C NPOOJIEMHON CHUTyalMel, OCyLIeCTBIATh 0Opa3oBaTesbHBbIHI
IpoIecC MOCPEICTBOM MOUCKAa METOAOB U CIIOCOOOB pa3pelleHus 3a/lau, ONpeleisiTh
I'PaHUIIBI CBOET0 00pa30BaTEIbHOIO POCTPAHCTBA;
e  yMeThb OpPUEHTUPOBATHCS B TEKCTE, BBISBIATH IJIABHOE YCJIOBHME 3alaud U
yCTaHaBJIMBAaTh COOTHOILIEHHE PACCMATPUBAEMBIX O0OBEKTOB;
e  yMEHHE NEepeBOJUTh, MHTEPIPETUPOBATH TEKCT B HHbIE (OPMBI NPEICTABICHUS
nH(pOpMAIIMU: CXEMBI, TUarpaMMbl, TpaduecKoe MpeCTaBIeHNE JaHHbIX;

Kommynuxamuenwvie YY/[
e yMeHue paboTaTh B KOMaHJe, (OPMHpPOBAHHE HABBIKOB COTPYIHHYECTBA U
y4eOHOTO B3aMMOJEHCTBHS B YCIOBHMAX KOMAaHIHOM Wrpbl WIM HMHOM (OpMBbI
B3aUMOJICHCTBUS;
e  yMEHHeE paclpeseNiaTh POJH U 33Jja4d B paMKax 3aHATH, (GOPMUPYS TAaKKE HABBIKH
OpPraHU3aTOPCKOTO XapaKkTepa;



e  yMEHHE OLIEHUBATh MPABMIBHOCTH COOCTBEHHBIX JEHCTBUH, a TAKXKe JEATEILHOCTH
JIPYruX y4aCTHUKOB KOMaH/IbI;

®  KOPpPEKTHO, B paMKaxX 3aJad KOMMYHHUKaIMH, (HOpMyIHpOBaTb U OTCTAUBAThH
B3TJISI/IbI, apTyMEHTHPOBATh JOBOJIBI, BBIBOJIBI, & TAK)KE BBIABUIAaTh KOHTAPTYMEHTHI,
HEOOXOJMMBIE Uil BBISIBJICHUS CHTyalldd YyclieXxa B pEIIeHWHd TOH WIM HWHOH
MaTeMaTUIECKOM 3a1a9H;

®  yYMCHHE IIOJIb30BAaThCS MATEMATHYECKMMHM TEPMUHAMH JUIS PEIICHHs Y4eOHO-
MO3HABATEIBHBIX 33J[a4, a TAK)KE CTPOUTH COOTBETCTBYIOIINE PEUYCBBIC BHICKA3bIBAHUS
Ha MaTeMaTHYECKOM SI3bIKE JUIS BEICTPAMBAHUS MATEMaTHYECKOW MOJICITH;

®  yMeTh CTPOUTH MAaTEMaTHYEeCKHE MOJEIH C IOMOIIBI0 COOTBETCTBYIOILIETO
MIPOrPaMMHOTO 00eCIIeueH s, CEPBICOB CBOOOIHOTO OTAAIEHHOTO JOCTYIIA;

e  yMeThb IpaMOTHO M 4YETKO, coriacHo mnpaBuiam odopmienus KHMM-a OI'D
3aHOCHTH TIOJTYYE€HHBIE PE3YIIbTATHI - OTBETHI.

IIpeomemnvie pezynomamui:
e (opMHUpOBaHHWE HABBIKOB MOMCKA MAaTEMaTHYECKOTO METOJIA, AJITOPUTMA U TTOWCKA
pelIeHus 3aaa4n B CTpyKType 3anad OI'9;
¢ (QopmMupOBaHHE HaBBIKA PEIICHHS OTPEICIICHHBIX THIIOB 33J1a4 B CTPYKTYpE 3ajad
oro;
e yMeHHMe paboTaTh ¢ TaOMUIIAMH, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMH, YMETh
MPeoOpPa30BEIBATh 3HAKU W CHMBOJIBI B JOKA3aTEIILCTBAX M MIPUMEHICMBIX METOIaX JIsI
perneHus 00pa3oBaTeNbHBIX 3a1a4;
®  yMEHHME MPUBOAUTH B CHCTEMY, COIOCTaBIATh, 0000IIATh W aHAIU3UPOBATH
nH(OpPMaLlMOHHBIE KOMIOHEHThl MaTeMaTUYeCKOTO XapakTepa W YMEThb MPUMEHSATH
3aKOHBI ¥ MpaBUJja Il pEIIeHNs KOHKPETHBIX 3a/1a4;
o YMEHHME BBIJICNATH TJIABHYI0O U M30BITOYHYIO HMH(DOpPMAIUIO, MPOU3BOAUTH
CMBICIIOBOE C)KAaTHE MaTeMaTH4yecKuX (PaKTOB, COBOKYMHOCTH METOJOB U CHOCOOOB
pELICHUS; YMETh MPEJICTaBIATh B CIOBECHOUW (OpMe, HCIONb3ys CXEMbl U pa3IU4HbIE
TaOMUIBL, TPaQUKU U AUArPaMMBbl, KapThl OHATUHN U KIacTepbl, OCHOBHBIE UJICH U TUIaH
pELIEeHUS TON UM MHOW MaTeMaTU4YeCKOM 3a/1auu.

Tpebosanus Kk ypO8HIO NOO20MOBKU YHAUUXCS
HartypaabHbie unciia. [poou. PannonanbHble yucsia

Buinycknux nayuumcsa:
® [IOHUMAaTh OCOOEHHOCTHU JECITUYHON CUCTEMBbI CUMCIICHUS;
®  OIIEpUPOBATH MOHATUSAMHU, CBA3AHHBIMU C JICJIMMOCTBIO HATYpPaJIbHbIX YHUCE,;
e  BBIpaXaTh YUCJIa B SKBUBAJICHTHBIX (popMax, BbIOMpas HamOojee MOJIXOJSIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYyalluU;
e  CpaBHUBATH U YNOPAJOYMBATH PALlMOHAIIBHBIC YUCIIA;
. BBIMOJIHATh BBIUYKUCIEHUS C palMOHAIBHBIMU YHCIIAMHM, COYETass YCTHBIE U
MMMCbMEHHBIE IPUEMBI BBIYUCIIEHUN, IPUMEHEHNE KAJIBKYIIATOPA;
®  UCIIOJIb30BATh IMOHATUSA U YMEHUS, CBA3AHHBIE C IPONOPLHOHAIBHOCTBIO BEJIUYMH,
IPOLIEHTAMHU, B XOJE pEUIEeHUs MaTEeMAaTHYECKUX 3alad M 3aJad M3 CMEKHBIX
MPEIMETOB, BBIITOJHATH HECIIOKHBIE TPAKTUUECKUE PACUETHI.

JlelicTBUTEIbLHBIE YHCIA

Buinycknux nayuumes.:
L4 HCII0JIb30BATh HAYAJIbHBIC NPCACTABJICHUA O MHOXKCCTBC JIEUCTBUTEIbHBIX YHUCCII,




L4 ONICPpUPOBATH IIOHATHEM KBAAPATHOTO KOPHS, IPUMCHATL €I'0 B BBIYUCIICHUAX.
Aﬂreﬁpanqecmde BbIPAKCHUSA

Buinycknuxnayyumcs:
®  ONEpPHpPOBATH TOHATHIMU «TOXKIECTBO», «TOKIECTBEHHOE IPeoOpazoBaHHCEY,
pemaTh 3a/1a4u, CoJepiKalre OyKBeHHbIE JaHHBIC; padoTaTh ¢ GOpPMYyTIaMHu;
®  BBINOJHATH NPeoOpa30BaHUS BBIPAKECHUM, COAEPXKALIUX CTENEHU C IEJIbIMU
[IOKa3aTesiIMU U KBaJpaTHbIE KOPHU;
®  BBIIOJHATH TOXAECTBEHHbIE IPEOOPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUM Ha
OCHOBE IIPaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U aNre0pandecKuMu ApoOsMu;
®  BBIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIIH.

YpaBHeHus1

Buinycknux nayuumces:
e  pelmaTb OCHOBHBIE BH/bl PAalMOHAIBHBIX YPAaBHEHHM C OJHOM INEPEMEHHOMH,
CUCTEMBI IByX YPAaBHEHMI C IByMs IEPEMEHHBIMU;
e [IOHMMAaTh YPABHEHHE KaK BAXHEWIIYI0 MAaTEMAaTUYECKYI0 MOJEIb JUIsl OUCAHUS U
U3Y4YEHHUS Pa3HOOOpa3HBIX pealbHbIX CUTYyalluid, peliaTh TEKCTOBBIE 3aJa4yu
anreOpandeckuM METOJIOM;
. NPUMEHATh Trpapuueckue NpPeACTaBICHUS Uil UCCIIEOBaHMUS ypaBHEHUH,
WCCIIEIOBAHUS U PEIICHNS CUCTEM YPAaBHEHHH C ABYMS IIEPEMEHHBIMHU.

HepaBencTBa

Buinycknux nayuumes:
® [IOHUMAaTh U MPUMEHITh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOLIEHUEM
HEpaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
e  pelmiarh JIMHEHHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M HUX CUCTEMbI; peliarh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOM Ha rpauyuecKue MpeICTaBICHHUS.

OcHoBHbIEe MOHATHS. Unc/10BbIe PYHKINH

Buinycknux nayuumes:
. MOHMMATh W UCMOJIb30BaTh (YHKIMOHAIBHBIE TOHATHS M S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),
®  CTPOUTH TpapuKH 3JIEMECHTApHBIX (YHKIWH; HCCIEIOBaTh CBOMCTBA YHCIIOBBIX
(GyHKIMI Ha OCHOBE M3YYCHUS TIOBEICHHUS UX IpadHKOB;
e [OHUMATh (DYHKIMIO KaK BaXHEUIIYID MATEeMAaTHYECKYH) MOJENb UIS OTHCAHUS
MPOLIECCOB U SIBJICHUM OKPY)KAIOLIEro MUpPA, MPUMEHATh (PYHKIIMOHAIBHBIN S3bIK IS
OTIMICAHHUS U UCCIIEJIOBAHUS 3aBUCUMOCTEN MEXTy HDU3MUECKUMH BEINYMHAMH.

OnucarejbHasa CTATHCTHKA

Buinycknux nayuumecs:
L4 HUCIIOJIB30BAaTh HpOCTCﬁMHC CITIOCOOBI OpCACTABJICHUA W aHAJIM3a CTAaTUCTUUYCCKUX
JaHHBIX.

Cay4aiinble cCOOBITHSI M BEPOSITHOCTH



BbinycKHUKHAYYHTCHA
®  HAXOJUTHOTHOCUTEIIFHYIO YaCTOTY U BEPOSTHOCTH CIYYaHOTO COOBITHS.

Komo0unaropuka
e  BhIyCKHUK Hay4yuTCs pemiaTh KOMOMHATOPHBIC 3a7aydl Ha HAXOKICHHE YKCiia
00BEKTOB WM KOMOWHAIHI.

Harasignas reomMeTpus

Buinycknux nayuumes:
o pacCrmo3HaBaTbh Ha 4EPTCIKAX, pUCYHKAX, MOJCIAX U B OKPYXKAIOIIEM MUPE TIJIOCKUC
U IPOCTPAHCTBEHHBIE FTEOMETPHUYECKUE (PUTYPBI;
®  pacrmo3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJIBHOTO TMapajuiesienunesa, IpaBuibHOM
nupaMuabl, DWJIMHAPA U KOHYCA,
®  CTPOHWTH Pa3BEPTKHU KyOa M MPSIMOYTOJIBLHOTO MapaijiesIeuIea;
®  ONpenensaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (QUIYpHl JHHEHHBIE pa3Mepbl
camMo# (UTypsI B HA00OPOT;
®  BBIYHCIATH O0BEM MPSIMOYTOJIBHOTO IMApAIIISIICITUTIE/A.

I'eomeTpuuyeckue purypsl

Buinycknux nayuumcs:
®  TI0JIb30BAThCS S3BIKOM T€OMETPHUH JUISI OTMCAHUS MPEIMETOB OKPY)KAIOIIETO MHpa
Y MX B3aUMHOTO PaCIOJIOKCHHUS;
®  pacmo3HaBaTh M M300pakaTh HA YEPTEkKaX U PHCYHKAX reoMeTpudeckrue Gpurypsl u
WX KOH(pUTypaIuu;
®  HAXOJWUTh 3HAUCHHS [UIMH JIMHEHHBIX O3JEMEHTOB (UTYp W HMX OTHOIICHUS,
rpagycHyro mepy yrioB oT 0° mo 180°, mpumeHsisi onpenenaeHusi, CBOMCTBa U MIPU3HAKHU
buryp M HWX DJIEMEHTOB, OTHOWIEHUS GUryp (paBeHCTBO, TMOJ00HME, CHMMETPHH,
MTOBOPOT, MapajlIeIbHBINA IEPEHOC);
o ONEpPUpPOBATh C HAYAIBHBIMUA TMOHSITHSAMH TPUTOHOMETPHHM H  BBIIOJIHSATH
AJIEMEHTAPHBIE ONepaliy HaJl QYHKIUSIMH YIIIOB;
e  pemiath 3aJ1a4M Ha JIOKA3aTEIbCTBO, ONMUPASCh HA M3y4YCHHBbIC CBOMCTBA (QUTYp H
OTHOIIECHUH MEX/Ty HUIMH U TIPUMEHSISI U3y4CHHBIC METOJIbI IOKA3aTEIbCTB;
e  pemaTh HECJIOXHbBIC 3aJa4d Ha TMOCTPOCHHE, NMPUMEHSISI OCHOBHBIC AJTOPHUTMBI
MOCTPOCHHUSI C TIOMOIIBIO IIUPKYJISI H JTMHCHKH;
e  pemiath MPOCTEUIINE TUIAHUMETPHUCECKUE 32/1a41 B TIPOCTPAHCTBE.

H3mepenne reoMeTpu4ecKUX BeJTUYHH

Buinycknux nayuumes:
®  NCIOJIB30BATh CBOMCTBA U3MEPEHMS JUIMH, IIJIOLIA/IEN U YIJIOB MPU PELIEHUH 33134
Ha HaxXO0XXJE€HUE JUIMHBI OTPE3Ka, IJIMHBI OKPYXKHOCTH, IUIMHBI AYTH OKPYKHOCTH,
IpagyCHOMN MEpHI yria;
®  BBIYMCIATH IUJIOMIAJM TPEYTOJBHUKOB, MPSAMOYTOJIBHUKOB, MapaselorpaMMOB,
Tpaneunii, KpyroB 1 CEKTOPOB;
®  BBIYUCIATH JAJIHHY OKPY)KHOCTH, JJIUHY IyT'H OKPY>KHOCTH;
®  BBIYUCIIATH JUIMHBI JUHEWHBIX JIEMEHTOB (UTYp U UX YIIIbl, UCHOJB3YS (POPMYIIbI
JUTUHBI OKPYXXHOCTH U JUTMHBI JIYTH OKPYXHOCTH, (opMyIIbl TUIomaaei puryp;
J pemaTh 3aJadd  Ha JO0Ka3aTeJbCTBO C UCMOJIb30BaHHEM (HOPMYN JUIMHBI
OKPY>XHOCTH M JUIMHBI IYTU OKPYXHOCTH, (hopMyn miiomaaeit puryp;




e  pemaTh INPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXJIEHHUEM TI'€OMETPHUYECKHUX
BEJIMYMH (UCIOJIb3ys TP HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEACTBA).

Koopaunartsi

Buinycknux nayuumes:
L4 BBIYUCIIATh JJIMHY OTPE3Ka 110 KOOpAMHATAM €TI0 KOHIOB; BBIYHCIIATE KOOPAWHATHI

CepeMHbI OTPE3Ka;
. UCIIOJIb30BaTh KOOPAMHATHBIM METOJ /I HW3Y4YEHHUs CBOMCTB TNPSIMBIX U

OKPY>KHOCTEH.

Conep:kanme Kypca

«IIpakTUKO-OpHeHTHPOBaHHBIE 3a1aHusa» OTpadoTKa 3a7au Ne 1-5 KM OI'D.
TabnuuHoe u rpaduyeckoe MpeAcTaBiICHHE JaHHBIX, IUIAH U CXEMa, W3BJICYCHHE HYKHOU

uHpopmauuu. M3MmeHuMBOCTh Tpu u3MepeHUMsX. Pemaromme mnpaBuiga. 3aKOHOMEPHOCTH B
W3MEHUYMBBIX BeNWYMHAX. BbruncieHuss u mnpeoOpa3zoBaHue BeauuuH. MccienoBaHue MpoCTEHUIINX

MaTeMaTHYECKUX MOJIEJIEH.

«BbluncieHus u npeodpaszoBanusi». Orpadotka 3amay Ne 6 KIMIM OI'D.

ﬂeﬁcmeuﬂ C HamMypaibHbIMU HUucianu

Cnoxenne u BbIYUTAHUEC, KOMIIOHCHTBHI CJIOXKCHHSA W BbBIYMTAHUA, CBA3b MCXKAY HHMHU,
HAaXO0XXJACHUC CYMMbBI U Pa3HOCTU, U3MCHCHUC CYMMBI W Pa3HOCTHU IIpU H3MCHCHUHW KOMIIOHCHTOB
CJIOKCHMA U BbIYUTAHUA.

VYMHOXEHUE U ACICHUE, KOMIIOHCHTBI YMHOXXCHUA U ACJICHUA, CBA3b MCXKIY HUMHU, YMHOXKCHHUEC
H CJIOKCHHC B CTOJ'I6I/IK, ACJICHUE YI'OJIKOM, IIPOBEPKA pE3YyJIbTaTa C IOMOIIBIO IMTPUKUAKH W O6paTHOFO

NEUCTBUSL.
Yucnoevie svipasricenus

Yucnosoe BBIPpAKCHHEC U €I'0 3HAUYCHUC, IIOPSAA0K BBIIIOJIHCHUA JIeHCTBUIA.

Jlpobu. Obviknosennwle Opodu

Honsi, yacth, ApoOHOE Yncio, Apodk. [poOHOE uucio kak pe3yabTaT aeneHus. [IpaBunbHbie U
HEeMpaBWIbHBIE IPOOH, cMelIaHHast IpoOb (CMEITaHHOE YUCTIO).

3anuce HATypaJbHOTO YHCIAa B BHUJAE APOOM € 3aJaHHBIM 3HAMEHaTeleM, MpeoOpa3zoBaHME
CMEIIaHHOH IpoOU B HEMpaBWIbHYIO ApoOb U HA00OPOT.

ITpuBenenue apoOeii k obeMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrloXeHHe W BBIYUTAHUE OOBIKHOBEHHBIX APOOCH. YMHOXEHHE U JieJieHUEe OOBIKHOBEHHBIX
IpoOeii.

ApI/I(bMCTI/ILICCKI/IC JEHUCTBHUS CO CMEIIaHHBIMU ,Z[pO651MI/I.



Apudpmernueckue 1eiCTBUA ¢ IPOOHBIMH YHCIAMH.

Cnocobul payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUe NPU 8bINOIHEHUU OeUCMBUIL.

Jlecamuunvie Opoou

[IpeoOpazoBanme AECATUYHBIX NIpOoOCH B OObIKHOBeHHBbIC. CpaBHCHHE JCCATUYHBIX JPOOCH.
CrnoxxeHrue M BBIYMTAHME JECATHUHBIX ApoOel. OKpyrieHue AeCATUYHBIX JIpoOed. YMHOXKEHHE U
JeNIEHUE JECSITHYHBIX Ipo0eit. [Ipeobpazosanue 00bIKHOGEeHHBIX Opobell 8 Oecsamuunble OpPoou.
Koneunvie u 6eckoneunvie decamuunvle Opoou.

Yucna. PayuonanvHble uucia

MHoxecTBO paluoHaNbHBIX uncend. CpaBHEHHE palUMOHANbHBIX uwucen. JledcTBus c
palMoHAIBHBIMY YUCTIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoobio.

/poéno-payuonanvusie eviparcenus
[IpeoOpa3oBanre JAPOOHO-JIMHEHHBIX BBIPAKECHUH: CIOKEHUE, YMHOXEHHE, JICJICHHE.
Aneebpauueckasn opoowv. Cokpawenue aneedopauueckux opooeti. Ilpusedenue ancebpauveckux opooet

K 06u;e/wy SHAMeHamero. ﬂeﬁcmeuﬂ C aﬂee6pauuec1<umu 0]?06}1/1/11/! CJloo#Cerue, ebliumanue,
YMHOOJICEHUE, ()eﬂeHue, 6036e0eHUe 6 CINENEeHb.

«JleiicTBUTEeILHBIE YHCaAa». OTpaboTka 3agad Ne 7 KM OI'D.

Payuonansnvie uucna

N3obpaxenne uyucena Ha 4YHUCIOBON (KoopawHaTHOW) mpsimoi. CpaBHeHHME umcesl. Moayib
yyclia, TeOMEeTpHuYecKas HHTepIperauuss MoAyns uucia. JIeMcTBUS C  MOJIOKUTEIbHBIMU U
OTpUIATENILHBIMH YHCIIaMU. MHOXECTBO LENbIX YHCET.

Koopounama mouku

OcCHOBHbBIEC TOHATUS, KOOPOUHAMHBIU VY, PACCMOAHUE MexHcoy moykamu. Koopounamor
MOYKU.

Hppayuonansusie uucna
[TonsiTHe UppaMOHATLHOTO YKcia. Pacno3HaBaHue UPpallMOHAIBHBIX YHCET.

Mnoowcecmeo Oeticmeumenvhbix yucei.

«[IpeoGpa3zoBanue anredpanyeckux BbipazkeHmii». Otpadbotka 3a1ay Ne § KM OI'D
Hppayuonansusie yucna
[lonsTe wuppanuoHaIBHOrO uHcia. Pacno3HaBaHMe HppalUOHaIbHBIX uyHcen. [Ipumepsl

JA0Ka3aTCJIbCTB B anre6pe. ﬂeﬁcmeuﬂ C UppaAyUuOHAIbHBIMU HYUCIAMU. YMHOICEHUE, dereHue,
6036€0€eHUe 8 CMENeHb.



MHuoowcecmeo oeticmeumenbHblX YUucel.

«YpaBHeHMs M HepaBeHcTBa». Otpabotka 3agay Ne 9 KUM OI'D.
Pagencmea
YucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO € epeMeHHOH.
Ypasnenusn

[lonsiTne ypaBHEHHS W KOPHS ypaBHEHUs. [IpedcmaeieHue O pasHOCUNLHOCIU YPAGHEHUU.
Obnacmo onpedenenus ypagHenus (001aCMb OONYCMUMbBIX 3HAYEHUL NEPEMEHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienne nuHelHbIX ypaBHeHUU. JluHeiinoe ypasnenue ¢ napamempom. Koauuecmeo xopet
JIUHEUHO020 YypasHeHus. PeuieHue TUuHetinblX YPasHeHUll ¢ NapamempoMm.

Keaopammnoe ypasnenue u e2o kopnu

Ksanparueie ypaBHeHus. HemnosiHple KBajapaTHbIe ypaBHEHUs. JIMCKPUMHUHAHT KBaJpPaTHOTO
ypaBHeHUsA. DopMyna KOpPHEH KBaapaTHOTO ypaBHEHUsS. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHve KBaJpaTHBIX YpaBHEHUM: HCIOJIb30BaHHE (DOPMYIbI IJs HAXOXKIACHUS
KOpHEeH, epaguueckuti memoo pewleHus, pasilodceHue Ha MHOXdcUmeny, noooop KopHeu ¢
ucnonv3osanuem meopemol Buema. Konuuecmseo kopreii K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU Om
e20 ouckpumunanma. buxeadpammnuie ypasnenus. ¥Ypasnenus, ceooumvie K TUHEHbIM U KBAOPATMHBIM.
Kesaopammnuie ypasnenus c napamemponm.

/Ipoono-payuonanvnsie ypasnenus

Pemenne mnpocteiimmx ApoOHO-TMHEHHBIX ypaBHEHUH. Peuwenue O0poOHO-payuoOHAIbHBIX
VpaBHeHUU.

MemooOwl pewieHus ypagHeHull: Memoobl PABHOCUNbHBIX NpPeoOpa308anull, Memoo 3aMeHbl
nepemeHnHoU, epaguueckuii memoo. Hcnonvzosanue ceoticme hYyHKyull npu peutenuu ypagHeHull.

.« A x)= Tl=Lg(x)
IIpocmetiwue uppayuonanvHole ypagrHeHus auoa J(x) ”, th *) '\"Et *) .

B
Vpasnenus suoa ro=da .VYpasnenusa ¢ yenvix uucnax.

«BeposiTHOCTB co0bITHI» OTpaboTka 3a1ay Ne 10 KUM OI'D.
Cnyuaiinvie coovimus
CnydaiiHple ONBITHl (IKCIIEPUMEHTHI), 3JEMEHTapHble Cly4ailHble COOBITHS (MCXOJIBI).

BepOHTHOCTI/I QJICMCHTApPHBIX COOBITHIA. CoObITus B CJ'Iy‘-IElfIHLIX OKCIICPUMCHTAX u
6JIaFOHpI/I${TCTByIOIJ_II/IC 9JICMCHTAPHELIC COOBITHSL. BepOHTHOCTI/I CJIyIIaI‘;IHLIX coObITHii. OMNBITEL C



PaBHOBO3MOXKHBIMU ~ DJIEMEHTAapHBIMH ~ cOObITHAMHU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI  C
HCII0JIb30BAHUEM MOHET, KyOUKOB.

«@ynkuun u rpadpuxm». Orpadorka 3agay Ne 11 KM OI'D.
Dyukyuu
Honamue ¢pynkyuu

JlexkapToBbl KOOPAMHATHI Ha MJIOCKOCTH. DOpMUpPOBAaHUE NPEICTABICHUNH O METalpeIMETHOM
MOHATHH «KOOpPAMHATH. CrocoObl 3ajaHusl PYHKUMN: aHAIMTUYECKUH, rpapuueckuii, TaOIUYHbIN.
I'paduk ¢dyaxnuu. I[lpumepsl QyHKUMNA, NOTy4aeMbIX B IIPOLECCE HCCIEIOBAHUS Pa3IMYHBIX
peaJIbHBIX MPOILIECCOB U pelIeHus 3aj1ad. 3HaueHne QyHkuuu B Touke. CBoiicTBa (QyHKIMI: 001acTh
onpezeneHus, MHO>K€ECTBO 3HAYECHUH, HYJIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
YemHOCMmb/HeuemnHocmy, TPOMEXYTKH BO3pacTaHHWs M yObIBaHUS, HauOOJIbIIEEC M HaUMEHbIIEE
3HaueHus. MccnenoBanue pyHKumu 1o ee rpaduky.

Juneinasn pynkyusn

CpoiictBa 1 rpaduk JUHEHHONW (QyHKUMU. YTIOBOM Koa(pduiueHT npsmoi. Pacronoxenue
rpaduka TMHEHHON (QYHKIMHM B 3aBUCHUMOCTH OT €€ YIJIOBOro kosg¢uiueHTa U CcBOOOJHOIO UjIeHa.
Haxoorcoenue xkosaghghuyuenmos nunetinoi pynkyuu no 3a0aHHbIM YCILOBUAM. NPOXOHCOCHUE NPAMOTU
uepes 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPIMOL yepe3 OAHHYI0 MOUKY U
napaniebHo OaHHOU NPSAMOLUL.

Keaopamuunas pynkyusn

CpoiictBa u rpaduk KBaapaTudHOW GyHKMU (mapabosia). [locmpoenue epaghuxa
K8aOpamuyHou hyHKyuu no mouxkam

Oopamnasa nponopuuOHAILHOCM b

| &

= e

Y= ;] =
CoiicTBa (hyHKIINH x ) -

-

.. ['unepbona.

«ITocnenoBarenbHocTH U nporpeccunm» OtpadoTka 3agad Ne 12 KM OI'D. (1 ugac).
Ilocneoosamenvrhocmu u npozpeccuu
YucioBas mociie0BaTeIbHOCTh. [IprMepbl YMCIIOBBIX TOCIENOBaTeNbHOCTEH. beckoHeuHble

MOCIIeI0BaTeIbHOCTH. ApupMeTHuecKkas NMporpeccusi U ee cBoiicTBa. ['eoMmeTpuyeckas mporpeccus.
Dopmyna obwe2o unena u Cymmul 1 NePEuIX YNeH08 apUuPMemuyecKol U 2eoMempuyecKkol npocpeccull

«UmncaoBble M OyKBeHHbIE BbIpaxeHus». OtpadoTka 3a1ay Ne 13 KM OI'D.
Yucnoevie u OyK6eHHbIE BbIPAIHCEHUA

BLIpa)KCHI/IC C HepeMCHHOﬁ. 3HadeHue BBIPAXKCHUA. IloacranoBka BBIpa)KCHI/Iﬁ BMECTO
MEPpCMCHHBIX.



l[eﬂble BbIPANHCCHUA

CreneHp ¢ HaTypaJbHBIM IIOKa3zaTelleM U ee cBoiicTBa. IIpeoOpa3oBaHusl BBIpakeHUA,
COJZIEpIKAIIUX CTEIIEHH C HATypaJbHBIM II0KA3aTEIIEM.

OnHousneH, MHOTOWICH. J[eMCTBUS ¢ OJIHOYJIEHAMH M MHOTOUYJICHAMH (CJIOKCHHUE, BEIYUTAHHE,
yMHOKeHUE). POopMyiibl COKpAIIEHHOIO YMHOXEHHS: PAa3HOCTh KBAJApaTOB, KBaJgpaT CYMMBbI M
pasHoctu. PasznokeHne MHOTOUYIEHA HAa MHOXKHUTEIHU: BBIHECEHHE OOIIEro MHOXKUTENS 3a CKOOKH,

TPYINIUPOBKA, IPUMEHEHNE (POPMYJT COKpPAIIEHHOTO YMHOKEHHs. KBaipaTHBIN TpexuiieH, pa3ioKeHne
KBaJPAaTHOIO TpEX4IeHa HA MHOKHTEIIN.

«IIpakTuyeckue pacuyersl no popmyaam» Otpadotka 3aaa4y Ne 14 KUM OI'D

Boipaxxenue ¢ mnepemeHHOM. 3HaueHue BbIpakeHMs. [loncTaHOBKa BBIpRKEHHH BMECTO
IIEPEMEHHBIX.

lleﬂble BbIPAICCHUA

Crenenb ¢ HaTypaJdbHBIM IOKa3zaTeleM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpaXKEHHI,
COJIEpKAIIUX CTEIEHH C HaTypaJIbHbIM NIOKA3aTEJIEM.

OnHouneH, MHOTOWIEH. [[eficTBUS ¢ OJHOWIEHAMH W MHOTOWICHAMH (CJIOKEHHUE, BRIYNTAHUE,
yMHOXeHHE). DOpMYIIbI COKPAIIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3amad Ne 15 KM OI'D.
Cucmemvul Hepagencme
CucteMbl HEpPaBEHCTB C OJHOW mNepeMeHHOW. PemieHue cHUCTEM HEpPAaBEHCTB C OJHOMU

MIEPEeMEHHOM: JIMHEHHBIX, Kéadpamubix. V1300paxkeHre peuieHusl CUCTEMbl HEPABEHCTB Ha YHCIOBOU
MPsIMOMA. 3aMKCh PELIeHUs] CHCTEMbI HEPABEHCTB.

«Ieomerpuueckue purypsol. Yriabi». Otpadorka 3agau Ne 16 KUM OI'D.
Beauuunwn
Benuuuna yria. ['pagycHas mepa yria.
Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOIO TpeyroyibHUKa. BHemnuil yron tpeyronbHuka. CymMma yriioB
TPEYTrOJIbHUKA

«I"'eomeTrpuueckue purypsol. Jannb. OtpadoTka 3amau Ne 17 KUM OI'D

Duzypol 6 ceomempuu u 6 OKPyHcaouem mupe



I'eomerpuueckas ¢urypa. BHyrpennss, BHeumrHss oOnactu ¢GUrypsl, rpanuna. JIuHum u
oOnacTi Ha TIOCKOCTH. Bhimykiias u HeBbinykias gurypsl. [Tnockas u Hernockas ¢urypsl. [lonsrtue
BenuuMHbL. J[nuHa. M3Mepenue uinHbl. EquHUIBI ©13MEpEeHUs! JUTMHbI

Boigenenue cBoiictB 00bekT0B. OpMUpPOBaHUE NIPEICTABICHUNH O METAIIPEIMETHOM MOHATHH
«purypa». Touka, OTpe30K, HpsMas, JIyd, JIOMaHas, IUIOCKOCTb, yroj, OHCCEKTpuca yrjia Hu ee

CBOMCTBA, BUJIbI YIJIOB, MHOI'OYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBas cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas CUMMETpUsSi T€OMETPUUYECKUX

buryp.
«Ilimomans MHOroyroabHuka». Otpadotka 3anad Ne 18 KM OI'D
H3mepenus u eviuucnenun
[Tnomamu. dopMynbl TUIOMAAN TPEYTOJNBHUKA, MapayielorpaMMa M €ro YacTHBIX BHUJOB,

Tpanenuu, ¢popmyna ['epona, dhopmyna Mmiomaau BEITYKIOTO YETHIPEXYroabHUKA, (OPMYIBI UTUHBI
OKPY)KHOCTH U IUTOMIAAN Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3anad Ne 19 KUM OI'D.

H3mepenua u eviuucnenun

[Tnomamu. dopMynsl mIOMAAN TPEYTOJbHUKA, MapajiiellorpaMMa M €ro 4acTHBIX BUJOB,
Tpaneuuu, (GpopMmysa IUIOMIAAN BBIIYKIOTO YEThIPEXYroJbHUKA, (OPMYNbl AJIUHBI OKPYKHOCTU MU

wioniaau kpyra. [lnomans npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHoMmeTpudeckue COOTHOIICHUSI B MPSMOYTOJHHOM TPEYrOJbHUKE.
Tpuronomerpuueckue GyHKIHUH yria.

«Teopernueckue acnekTb». OTpadoTka 3amad Ne 20 KM OI'D.

TeOpeTI/I‘{eCKI/Ie ACIICKThI, TCOPEMBbI, aKCUOMBI, OIIPCACIICHM, (bOpMy.]'IBI, JICMMBEI.

Pecypcsl
Jlureparypa

- Kayarun B.B., Kauaruna M.H. MaremaTtnueckue TpeHUpoBOYHbIE 3a1aHus. M. Dckmo, 2019
- Jlanmmo JI.JI., [TonoB M.A. MaremaTtuka. Dk3aMeHalIMOHHBINA TpeHaxep. M. «9k3amen», 2019
HnTepHer-pecypebl

http://math100.ru/ogenew/

https://www.time4math.ru/oge

https://neznaika.info/oge/math_oge
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KaJIeHL[apHO-TeMaanecxoe IJIAHUPOBAHUE

Ne Tema 3ansTHS OcHOBHBIC BUIBI JCSITCILHOCTH Peanu3anus BOCIUTATEILHOTO

yUaIIXCs MOTEHIIHAIA YPOKa

n/m | (Ne 3amanus B
KH1M) (BuzbI U POpMBI)

1,2 | Beruucnenus u | BoIMONHSAIOT apudMeTHISCKHE - YCTaHOBJICHHE JIOBEPHUTEIbHBIX
mpeoOpa3oBaH | ACUCTBHS C PAllHOHATBHBIMU OTHOULIEHUM MEXIY NMEAArornyecKum
us YHCIIAMU, BBIYUCIISIFOT 3HAYCHUS pabOTHUKOM U O0YYarOIIMMUCH,

YHCIIOBBIX BBIPAXKCHHM, IEPEXOISAT
(6 3ananue OT OJIHO# (POPMBI 3aIUCH YHCIIA K - MOOyKIeHHE  OOy4aroIHXCs
KH1M) Ipyroi COOIONIAaTh Ha YPOKE OOMICTIPUHSATHIC

3,4 HenictBurensH | M300paxcaroT yncia TOUKaMHu Ha HOPMBI IIOBEJCHHUS, IpaBujIa

bie uncna (7) KOOPIMHATHOW MIPSIMOK, CPAaBHUBAIOT | OOLIEHHUS co CTapIIMMU
JCHCTBUTENBHBIC YHCIIA, BBIIOIHSIIOT | (IEIarorn4eckuMu  pabOTHHKAMH)
BBIYUCIICHUS U TIPEOOpa30oBaHus, U CBEPCTHUKaMH (OOYyYaIOIMMHKCH),
BBITIOJIHAIOT IPUKUIKY pE3YyJIbTaTa MPUHITANEI YICOHOH UCITUTUIMHBI U
BBIYUCIICHUH. CaMOOpraHu3aluy;

5,6 | IIpeoOpazoBaH | BBIMOIHSIOT BEIYUCICHUS U - NPUBJICYCHHE BHUMAaHUSI
s npeoOpazoBaHus apuPMETHUECKUX oOyJaromuxcst K  [EHHOCTHOMY
anreOpandecKk | BBIpaXXCHHH, MPUMEHSIOT CBOMCTBA ACIIeKTy M3y4aeMBIX HAa  YPOKAxX
UX BBIp@XKEHUN | apudMeTnyecKux KBaJpaTHbIX SABIEHHiT, OpraHu3als X PaboTHI C
(8) KOpHEH A npeoOpasoBaHus TMOTyd4aeMoli Ha YPOKE COLHAIbHO

BBIPAKCHAN 3HaYUMON WH(OpPMAIINEH;

7,8 YpaBHeHus u Pemaror nuHeiiHbIE U KBaJpaTHbIE
HEpaBeHCTBA yYpaBHEHUS C OJTHOM MepeMEHHOMH,
9 HEPABEHCTBA C OJJHOM MEPEMEHHON U

UX CUCTEMBI

9,10 | ®ynkuuu u CtposT U uuTaroT rpaduKu

rpaduku (11) | pasnuuHbiil GQyHKIIUN, YUTAIOT
rpaduky QyHKIUNA, OTHCHIBAIOT C
MOMOIUIBI0 (DYHKIIMH pa3TuvHbIe
3aBUCHUMOCTHU MEX]ly BEJTMYUHAMU,
UHTEPIPETUPYIOT Ipaduku
3aBUCHUMOCTEN

11, | Yucnosble u Brimonnstor npeodpazoBaHus - WCIIOIb30BaHUE BOCIUTATEIBLHBIX
OyKBEHHbBIE anredpanvecKkux BhIpaKEHUH, BO3MOYKHOCTEH CcoflepKaHUS

12 BBIPKEHUS HAXOJST 3HaUEHHUsI OYKBEHHBIX y4eGHOro npexMera qepes
(13) BBIPKEHUH, OCYIIECTBIIASA JI@MOHCTPALIHIO 00yJaroIuMcs

HE0OXO0IMMBIE TIOJICTAHOBKHU HPHMepOB OTBETCTBEHHOTO,
TpaXAaHCKOI'o IIOBCACHUAA,
MMPOABJIICHUA YeJI0BEKOIIO0HUS n

JI0OpOCepIeYHOCTH;

- BKJIIOUYEHUE B
HpONEnyp;

YPOK  HTPOBBIX




13, | IIpaktuueckue | OCyIIECTBISIOT pacyeThl MO
pacyeTsl 1o (dhopmMyIam, BBIpaXaroT 3aBUCUMOCTH
14 dbopmynam MEX1Y BEJIMYMHAMU, BBIYUCIISIOT
(14) 3HAYEHUS YHCIIOBBIX BBIPAKCHUN
15, [IpakTuko- BrLInomHg10T BEIYUCICHUS U
OPUEHTUPOBAH | MPEeoOpa30BaHMUs, OCYIIECTBISIIOT
16 HBbI€ 33/1aHU MPAKTHYECKUE PACUETHI, CTPOST U
(1-5) UCCIICIYIOT MaTeMaTHYCCKUE
MO/JIEIH, HUCTIOJIB3YIOT
PHOOPETECHHBIC 3HAHUS U YMCHUS B
MPAKTHYECKON ACSITeITLHOCTH
17, I'eomerpuueck | BoimosiHSIET ACMCTBUS C - opranusanus medcraa
ue purypsr. TEOMETPUUECKUMU (UTYpaMHU, MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX
18 Vel (16) PEIIAIOT TTAHUMETPUYECKHE 3a/1a9n | OOyJarOIIMXCs Hall UX
Ha HaXO0XJICHUE T€OMETPUIECKUX HCYCTICBAIOIIMMH OTHOKJIACCHUKAMMU;
BEJIMYMH (YIJIOB)
19, I'eomerpuueck | Pacno3HaroT reomeTpuyeckue
ne urypsr. (buryphl Ha TUIOCKOCTH, Pa3IUYarOT
20 Jmanet (17) WX B3aUMHOE ITOJIOKCHHE,
M300paxaroT reoMeTpuYecKue
¢burypsl, pemiaroT
TUTAHUMETPUYECKUE 3a/1a49H Ha
HaX0XJCHUE TCOMETPHUECKUX
BEJINYWH (JJIMH, YTJIOB)
21, ITmomans Pacno3naror reomeTpuueckue
MHOTOYTOJIbHU | (UTYpBHI HA TUIOCKOCTH, PELIAIOT
22 Ka (18) IJJAHUMETPUYECKHE 3a/1a4U Ha
HaX0XJACHUE TEOMETPUUECKUX
BEJIMYHWH (TUTOIIAICH),
OCYILIECTBIISIIOT PACUYEThI 1O
dhopmynam
23, | Uamepenus u | OnpeaenstoT KOOPIAUHATH TOYKU - MHUIIMMPOBAHKE U MTOICPIKKA
BBIYHCIICHUS IUIOCKOCTH, MPOBOJIST ONEPALIMY HAJ | UCCIENOBATEINLCKOM AEATENLHOCTH
24 (19) BEKTOPAaMH, BEIYUCIISIOT JJIMHY U 00y4aroIIMXCs B paMKax pealnsarin
KOOPAHHATBI BEKTOPA, YTOJ MEKIY VMU UHJIUBUYaJbHBIX U TPYIIIOBBIX
BEKTOpaMH, CHHYC, KOCHHYC H HCCIIEAO0BATCIBbCKUX ITPOCKTOB.
TaHTEHC yria
25, | Teoperuuecku | [IpoBoasAT noka3aTelbHbIC
e acrekThl (20) | paccyXaeHHs, OLEHUBAIOT
26 JIOTUYECKYIO MMPAaBUIILHOCTh
paccyxJIeHuH, pacro3HaOT
OIIMOOYHBIC 3AKITIOUEHUS
27, | Cucremsl Pematot ypaBHEeHUS, HEpaBEHCTBA U
HEPaBEHCTB UX CUCTEMBI,
28 (15)
29, BeposatHocts | Haxoadt BEpOSATHOCTB Clly4alHBIX - IPUMEHEHHE Ha YPOKe
coObiThii (10) | coOBITHI B IPOCTEHIIINX pacueTax MHTEPAKTUBHBIX HOPM paboThI ¢
30 O6y‘laIOH.[I/IMI/IC$II HWHTCIJICKTYaJIbHBIX
31, [MocnenoBaren | Pacnmo3naroT apudmMeTndeckue u WIp; WAAKTHYECKOrO TeaTpa;
BHOCTH U reOMETPUYECKUE TIPOTPECCHH, AMCKYCCHH; IPyMIIOBOii paGOTH! WK
32 Iporpeccun pELIAoT 3a/1a4M C IPUMEHEHUEM pa6OTH_
(12) (opMyIbI OOIIEro YJIeHa U CyMMBI B apaz,




HCCKOJIbKUX YJICHOB IIPOTPCCCUU

33, Pabdora cKUM
(vactsp 1)
34

[IpomexyTouHas aTTecTalus NpoBOAUTCS B BUJie mpooHoro OI'D o mareMaruke, Ha OCHOBE OaHKa
3ananuil «Peury OI'O».



