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OdenepanpHas pabovass mporpamMma To ydeOHOMYy mpeameTy «MareMmaTukay
(6a3oBBINi ypoBeHB) (TpenMeTHas oOjacTh «MartemaTuka u WHGOpPMaTHKa») (manee
COOTBETCTBEHHO — IIPOrpaMmMa 1o MaTeMaTHKe, MaTeMaTHKa) BKITFOYACT MOSCHUTEILHYTO
3aIHICKy, CONEpKaHUe OOYy4YeHUs, TIAHUPYEMbIE Pe3ybTaThl OCBOCHHS IMPOTPAMMBI
0 MaTeMaTHKe, TEMAaTHIECKOE TUTAHUPOBAHUE.

MNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o Marematwke s oOydwaromuxcs /7 —9 KimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTHUKE YUYTEHbl UJEH U MOJOKEHUS
Konuenuuu pa3putust MmaTemMaTuueckoro oopazoBanus B Poccuiickoit denepanum.

[IpeameToM MaTeMaTHKU SBISIOTCS (PYyHIAMEHTAIBHBIE CTPYKTYPbI HAILIErO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS (OT NPOCTEUIINX,
YCBAaMBAEMBIX B HENOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSL Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hiel). MaTemMaTudueckre 3HaHUsI 00€CTIEYNBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(pOpMaIUK, JAIOT BO3MOYKHOCTbH BBINOJHATH PACYETHI U COCTABISATH aJTOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJAETh MIPAKTHYECKUMU IPUEMAMHU T'€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOPMALIMIO, NMPEICTABICHHYIO B BUAE TaOJIHIL,
quarpaMM M TIpa@uUKOB, JXKHTb B YCJIOBHUSX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITUH.

N3yuenne Marematuku (GopMuUpyeT y OOydaromMXcsd MaTeMaTU4YEeCKUH CTUIIb
MBIIUICHUS, TPOSIBIISIIOUIUICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBaMBAaIOT TAaKWE MPUEMBI M  METOJAbl MBIIUICHUSA, KaK MHIYKIUS M JAEeIyKUus,
000011I€HHe Y KOHKpETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U cUCTeMaTU3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBHUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHUsI (POpPMYyJIHPOBATH, OOOCHOBBIBATh U JIOKA3BIBATH CYXKACHUS, TEM
CaMbIM PAa3BUBAIOT JOTMYECKOE MbllUieHne. M3yueHue MareMaTukud oOecreurBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHThI MBIIIJIEHUS U BOCIUTAHUE YMEHHM
NEUCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE WU
KOHCTPYHPOBATh HOBBbIE. B mporiecce pemienus 3a1a4 — 0OCHOBOW yueOHOM JesTeIbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKAs U MPUKIIAAHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue matemMaTHUKe AAET BO3ZMOXHOCTbh Pa3BUBATh Y 00y4arOUIUXCsl TOUHYIO,
palMOHANbHYI0O U MHPOPMATUBHYIO pe4b, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUE
A3BIKOBBIC, CHMBOJMYECKHE, TpadUyecKue CpeACTBa JJISl BBIPAXKEHUS CYXKICHUU U
HaIJIAIHOTO UX IPEICTABICHNUS.

[Ipy u3yuyeHUM MaTEeMaTUKH OCYILECTBJSETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEMCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TPEIMETE U METOAaX MAaTeMAaTHUKH,
UX OTJIMYMHU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
IPUMEHEHUSI MATEMATUKH JIJIsl PEILICHUS HAYYHBIX U MPUKIAIHBIX 3a/1a4.
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[IpuoputeTHbIME LEASIMU OOy4YeHHs] MaTeMaTuke B 7—9 Kiaccax SBISIOTCS:
dbopMHpOBaHKE IIEHTPAJIBHBIX MAaTEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMerpuyeckas (Qurypa, mnepeMeHHasi, BEpOSTHOCTb, (DYHKIIHS), 0O0eCrnedrBarOmUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yYaIOIUXCs;

MoJIBeICHHE OOydYalIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEeMaTUKUA U OKPY’KAIOIIETO MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTH
o011e#l KyJabTyphl YEIOBEUECTBA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUJICHUS,
MHTEpeca K U3y4EHUIO0 MaTEMATHKH;

dopmupoBaHre (PYHKIIMOHATILHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSIBJICHUS MAaTEMaTHUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX >KM3HEHHBIX CUTYalUUSIX M NPH U3YYEHUH APYIUX YYEOHBIX MPEIMETOB,
NpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynupoBaTh HX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MaTUYECKHE MOJEIN, MPUMEHITh OCBOEHHBIN
MaTeMaTU4YeCKUi anmapar Juisl PEIIeHHMs [PaKTUKO-OPUEHTUPOBAHHBIX  3aad,
MHTEPIPETUPOBATh U OLICHUBATh MOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COACPKAHMSI IPOTPAMMEI 110 MaTeMaTuke B /-9 kiaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS H
HEpaBEHCTBA), « DyHKIMN», «I'eoMeTpus» («I'eomeTpuyueckne GUrypsl 1 UX CBOMCTBaY,
«3MepeHue TeOMETPUYECKUX BEIUYHMH»), «BeposSTHOCTh M crathcTUKay. [laHHBIE
JUHUM Pa3BUBAIOTCS MApaJUIENbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroii, a B TECHOM KOHTaKT€ U B3aUMOJICHCTBUMU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakMM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHUMIHAAIBHBIM
BonpocaMm  oOydaromigecss — OOpallaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMHM TOHATHUSMU W HaBBIKAMHU OCYIIECTBIIUIOCH IIOCJIENI0BATEIBHO U
NOCTYINATEIbHO, C COONIOACHUEM MPHUHIMIA IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHUECKHUX IMPEACTaBICHUN 00ydaromuxcs,
paciupsis ¥ yriyOssis e€, 00pasyst IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
IpeIMeTOM Ha YPOBHE OCHOBHOTO 00miero oOpaszoBanus. B 7-9 kmaccax — KypcoB
«Anrebpay» (BKJIIOYAs SJIEMEHTHI CTATUCTUKU U TEOPUH BEPOSITHOCTEH) U «I eoMeTpHsi».
[IporpamMmoit 1O MaremMaTHKE BBOJUTCS  CAMOCTOSITEIBHBIM  y4eOHBI  Kypc
«BepoATHOCT U CTAaTUCTHKA.

OO6miee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX JJII WM3yYeHHs MaTeMaThku (06a30BbIH
YpOBEHb) Ha YPOBHE OCHOBHOIro o0Iiero oopazoBanus, — 612 yacoB: B 7 Kjacce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 vaca (6 yacoB B HeZENI0), B 9 Kitacce —
204 gaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06pa303aH1/15{ HaIIPpaBJICHO
Ha AOOCTHIXXCHMHC O6y‘—IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPpCAMCTHBIX HW MPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YJIbTATOB OCBOCHHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yabTaTbl  OCBOEHUS  NpPOrpaMMbl 10  MaTE€MaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIHTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY W HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTE€MAaTHYECKOM IIKOJIbI, K HUCIOJIb30BAaHUIO ITHUX JOCTHKEHHUM B JPYrUX HayKax M
IPUKIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHHM, MPOLEAYp IPakJaHCKOT0 0011ecTBa (Hapumep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKHX IpPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHA HAYKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THYECKHUX
IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIUTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE B PEIICHUH MPAKTUUYECKHX  3a/1ad
MaTEeMaTHYeCKON  HAmNpaBIEHHOCTH, OCO3HAHHWEM BaXXHOCTH  MaT€MaTHYEeCKOTO
oOpazoBaHMsi Ha TPOTSHKEHWHM BCEW JKM3HU JUIsl YCNEMHON TpodecCHOHaNBHOM
NESATEIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIWBHAYATbHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX IUIAHOB
¢ Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) rcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOLUMOHAJIBHOMY M 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pELICHUH, pacCyKIEeHUW, YMEHHUIO0 BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIMEH B ICATSIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEACTABICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YEJIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHHEM MaTEeMaTHYSCKOW HayKH Kak cephl YeITOBCUECKOM IeATEIIbHOCTH, ITAIOB
€€ pasBUTHS W 3HAYUMOCTH IS Pa3sBUTHS IMBHIN3AIMH, OBJIAJCHHEM S3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOH KyJIbTYpOH Kak CpeJACTBOM TIO3HAHUS MHpa,

5
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OBJIaACHHUECM HpOCT@ﬁIHHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH,

6) pusnueckoe BocnuTaHue, (opMHpPOBaHHMEe  KYJIbTYPbl  310POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKM3HHU (37I0pOBOE MUTaHUE, COANAHCHPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (U3NIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKoro >K€ IpaBa APYroro
YeJI0BEKa;

7) IKOJIOTHYECKOe BOCTTUTAHME:

OpUEHTAIMEe Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHUW JUIsl pEUIeHHs 3aaad
B 00JIaCTH COXPAHHOCTU OKPY’KaIOIIeH Cpeibl, IIIAaHUPOBAHUS MOCTYIKOB M OLICHKH UX
BO3MOXKHBIX TIOCJEACTBUN JJIsi OKPY’KAlOUIeHl Cpelibl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa dKOJOTHIECKHUX MPOoOIeM U IMMyTei X perieHs;

8) amanTanusi K M3MEHSIOIHMCS YCJIOBHSM COIUATBLHOM U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIPHUHHUMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS
U ercTBUsA, GOPMYIIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbTarte ocBOSHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHUBEPCATbLHBIMHU
PEryJIsTUBHBIMU JCHCTBUSAMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

BBIABISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATHUM, OTHOIIEHUNA MEXIYy MOHATUSIMHU, (HOPMYJIMPOBATH OINPEICICHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBCHHBIA TPU3HAK KIAacCU(UKAIMK, OCHOBAaHUS
J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUU TIPOBOIMMOTO aHAJIN3a;

BOCIIPMHUMATh, GOPMYJIUPOBATH U MPEOOPa30BbIBAThH CYKICHUS: YTBEPAUTEIbHbIE
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Y OTpHIIATEIIbHBIE, CIUHUYHBIC, YACTHBIC U OOIIHE, YCIIOBHBIC

BBISBJISTE MaTEMaTHUCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTHBOPCUHS
B (akTax, JaHHBIX, HAONIOJNECHUSAX W YTBEPKACHHUSIX, IMpeajaratb KPHTCPUH
JUISL BBISIBJICHUS 3aAKOHOMEPHOCTEH U IPOTUBOPCUHIA;

JeTIaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3AKJIFOUCHHH 10 aHAJIOTHH;

pa30buparh  J0Ka3aTelIbCTBA MaTEMATHYSCKHUX  YTBEPXKICHUH  (NpsAMbIE U
OT TPOTHBHOTO), TMPOBOAMTH  CAMOCTOSTCIILHO  HECIOXKHBIC  JIOKA3aTeIILCTBA
MaTeMaTUYeCKUX (DAKTOB, BBICTpAaMBaTh apTryMEHTAIMIO, TPUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHUS,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelleHus1, BEIOMpATh HanOoJIee MOIXOAIINA C YIETOM CaMOCTOSITEIILHO BbIICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTe/ibCKue 1elCTBUSI:

WCIIOJIB30BaTh  BOMPOCHI KaK HCCICIOBATEICKAA HWHCTPYMEHT ITO3HAHUSA,
dbopMyIMpoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY TIJIaHY HECJIOXKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEM MaTEMAaTUYECKOTO 0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (OopMyNIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO peE3yJibTaTaM
MIPOBEIEHHOTO HAOJIOECHHUS, UCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIEHU;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  HMH(OpMalMu,  JaHHBIX,
HEOOXOUMBIX JJISl peLICHUS 3a0a4u;

BBIOMpATh,  aHAJU3UPOBaTh,  CUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GopMy mpeacTaBieHuss MHPOPMALMK U WILTIOCTPUPOBATH PEIIaeMble
3a/la4yl cXeMaMu, JuarpaMMaMu, HHOHM rpauKoil U uX KOMOHWHAIUSAMU;

OLICHMBATh HAJEKHOCTh MH(POPMAIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBHS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKICHUSA B COOTBCTCTBHMU C YCIOBHAMHU U
eI IMU OOILEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, 1aBaTh ITOSACHCHUA 110 XOAY PCHICHUA 3a/1a49, KOMMCHTHPOBATDH
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MOJTyYEHHBIN pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHl TO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JsieMbl, pelaeMoil 3a1a4yi, BHICKA3bIBaTh HJEU, HAlleJICHHbIE Ha MOUCK pPELICHHUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXJICHUAMH JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU (opMe (HOopMyInpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPE/CTaBIATh PEe3yibTaThl pEUICHHUs 3aJaud, JKCIEPHUMEHTa, HCCIEI0BaHu,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayTUTOPHUH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOM U MHIUBUIYaIbHOU pabOThHI
IIPU PEIICHUH YICOHBIX MaTeMaTHYECKHX 3a71a9;

OPUHUMATh 1E€Jb COBMECTHOM JESITENBbHOCTH, IUJIAHUPOBATh OPTraHU3AIMIO
COBMECTHOH pabOTHI, paclpenemnsiTh BUIbl padboT, JOTOBAPUBATECS, O0CYKIaTh MPOIIECC
U pe3ynbTar paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHUE), BHITIOIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOU
NEHCTBUS C APYTUMHU YiIEHAMHU KOMAaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CIOCOO pElIeHH C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpMaLIUH.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMHU CaMOINpPOBEPKH, CAMOKOHTPOJISI IpoLecca M pPe3ysbTara
pelieHnss MaTeMaTUYeCcKOH 3a1auu;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON WEIU H
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHHSI WU HENOCTH)KEHHS LeJId, HaXOIUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yibTaThl OCBOSHHUS MPOTPAMMBI MO MAaTEMaTHKE IMPEIACTABICHBI
0 ToJIaM 00yYEeHHS B CISAYIOIIMX pa3jeiax MporpaMMbl B paMKaX OTJICIbHBIX yUeOHBIX
KypcoB: B /-9 kiaccax — KypcoB «Auredpa», «l'eomerpus», «BeposTHOCTH u
CTaTUCTHKAY.
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DOEJEPAJIBHASI PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJBHAS 3AIIMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa 0o0ecreYnBaeT M3y4YeHUE IPYTUX JUCHHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsi MPOAOJIKEHUSI 00pa30BaHUs U
B TIOBCEJHEBHOM XKu3HHU. Pa3BuTue y o0Oy4arolMXcsi HAyYHBIX HPECTaBICHUN
0 TIPOMCXOXKJCHUU W CYIIHOCTH ajreOpamvecKkux aOCTpakmuii, crocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SBJIGHMM W TIPOILIECCOB B MPUPOAE M OOIIECTBE, POJIH
MaTeMaTUYECKOro MOJCIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYeCTB MBIILICHUS, HEOOXOAUMBIX
TSl aJlalTallii B COBpEMEHHOM Iu(ppoBoM oO1iecTBe. M3yuenue anredpbl oOecrieunBaeT
pa3BUTHE yMEHHUS HaOII0JaTh, CPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL M BBIBOJBI, (QopMmynupoBaTh yTBepxkaAcHUs. OcCBOeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTUE JIOTHYECKOTO MBIIUICHUS OOYyYalolUXCS: OHU HCIOJIB3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE pacCCyXICHHUsA, OO0O0OIIEHME U KOHKPETU3AIUIO,
abcTparupoBanue u anasnoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSTENIbHOU JIESTEILHOCTH O0YYaIOUIUXCs, TTO3TOMY CAMOCTOSITEILHOE PEIICHUE
3a/1a4 SBJSETCA peanu3aluei Jes1TeIbHOCTHOTO MPUHIUIIA 00yUCHHUS.

B crpykrype mporpammbl yueOHOTo Kypca «Ausredpa» i OCHOBHOTO OOIIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKUE JTMHUH:
«Hucna u BBIYUCICHUSY, «AITeOpandecKue BEIPOKEHU, «Y pABHEHUS! 1 HEPABEHCTBAY,
«Dyuknun». Kaxngas M3 3THX COACPKATEIBHO-METOJUYECKUX JIMHUM pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyUCHUS Kypca, B3aUMOACHCTBYS C APYTMMH €T0 JIMHUSIMU.
B xone nu3ydenust yaeOHOro Kypca o0yqarouaMcst IPUXOUTCS JJOTUYECKH PacCyXaaTh,
UCIIOJIB30BaTh TEOPETHUKO-MHOXECTBEHHBIN s3bIK. B CBSI3W ¢ 3TUM B Mmporpammy
y4eOHOro Kypca «Anredpa» BKIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTUYeCKOTro OOpa3oBaHMs U CIOCOOCTBYIOIINE
OBJAJICHUIO OOYYaIOIIMMHUCS OCHOB YHHUBEPCAJIBHOTO MaTEMaTHYECKOTO S3bIKa.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4EOHOTO Kypca « ANredpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYXKUT OCHOBOM JUIsl JAIbHEHIIIEro
U3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOUUXCS JIOTHYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJH30BAThCS  AITOPUTMAMHU, a TakKKe
MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJIMUMBIX Jisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTre TMOHATHS O 4YWCIie HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUSI CBS3aHO
C paIlMOHAIILHBIMU U HPPAIMOHAIBHBIMU YUCIaMHU, (HOPMUPOBAHUEM TIPE/ICTABICHUN
O JICCTBUTEILHOM 4YHUCJE. 3aBEpIICHUE OCBOEHUS YHUCIOBOM JIMHUU OTHECEHO
K cpeaHemMy o01eMy 00pa3oBaHHMIO.



denepanbhas paboyas nmporpamma | Matematuka. 5-9 kimaccel (0a30BBIi YPOBEHb)

Copepkanue AByX anreOpandecKux JTUHUN — «AnreOpandecKkue BBIPOXCHHS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYarOIIMXCS
MaTEeMaTUYEeCKOro anmnapara, HeoOOX0JUMOTO JIJIsl pEIIeHUS 3a1a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB WM TMPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001Iero
o0pa3zoBaHms y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKCHHM.
AnreOpa JI€MOHCTpPUpPYET 3HAUY€HHE MaTEMaTUKH KaK S3bIKa [UJIsi TOCTPOCHUS
MaTeMaTHYECKUX MOJeled, ONMCaHus MPOIIECCOB U SIBJICHUI peaibHOTO Mupa. B 3amaun
o0ydeHus anredpe BXOIAT TakKe JalIbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HEOO0XOMMOT0, B YaCTHOCTH, /I OCBOCHUS Kypca HHPOPMATUKHU, U OBJIa/ICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxkaeHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaUUEeCKOW JIMHUM HAIlEJIEHO Ha TOJIyYeHHE
oOyyJaronmuMucs 3HaHUM O (QYHKIHMSAX Kak BaKHEWIEH MaTeMaTUYecKOW MOJeNu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIIECCOB U SBICHUW B MPUPOIE U
obmectBe. M3ydyeHue marepuaina CrocoOCTBYET PAa3BUTHUIO Y OOYUYaIOIIMXCS YMEHUS
WCITOJIB30BATh PA3IMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MATEMATHKH — CIIOBECHBIC,
CHUMBOJIMUECKHUE, rpaduuecKue, BHOCUT BKJIaJl B (DOPMUPOBAHKE TIPEACTABICHUN O POJIH
MaTEMaTHUKH B Pa3BUTUU IUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs y4eOHBIN Kypce «Anredpay,
KOTOPBIA BKJIIOYAET CJEAYIONIME OCHOBHBIC pas3fenbl coaepkanus: «Yucma wu
BBIYHCIICHUS», «ANreOpanvyeckue BBIPpOKCHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIMNY.

OOmiee 4YKMCIO YacOB, PEKOMEHIIOBAaHHBIX TSI W3YyYEeHHUS Y4eOHOro Kypca
«Anrebpa», — 306 wyacoB: B 7 kiacce — 102 yaca (3 waca B Henmenoo), B 8 kimacce —
102 gaca (3 yaca B Henenw), B 9 kinacce — 102 gaca (3 yaca B HEJEIO).

COAEPXAHUE OBYYEHUSA

7 KIIACC
Yucsia 1 BbIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0]T OT OJHOU (HOpMBI 3anmucu apodeit K
npyroi. IloHsTME paUMOHAIBHOIO YHCHA, 3alUCh, CPaBHEHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4Hucel. Apudmernueckue JIeHUCTBUS C pPallMOHAIBHBIMU YHCIIAMH.
Pemenue 3amay u3 peanbHON MPAKTUKHU HA YaCTH, HA APOOH.

Crenenb C HaTypaJbHBIM TIIOKa3aTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIpQKEHUI Ha OCHOBE OMPENENICHMs, 3amuch Ooablux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM W JApoOW B BHUJAE MPOIECHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7a4 U3 PeaTbHON MTPAKTUKHU.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
YUCEeNl.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE IPsMasi 1 0OpaTHAst IPOMOPITMOHATEHOCTH.

10
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AJredpanyecKkue BbIpaKeHHs

IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKECHHUS C IIEpEeMEHHOM. JlomycThmble
3Ha4YCHMs IepeMeHHbIX. [IpencraBieHUE 3aBUCMMOCTH MEKIY BEIMYMHAMU B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIpaKEHUI,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MpeoOpa30BaHUsl CyMM M NPOU3BEACHUM,
IPaBUJIA PACKPBITHUSI CKOOOK M NMPUBEACHHUS MTOT0OHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYPAJbHBIM MOKAa3aTeIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. Ciio)keHHeE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMYIIbl COKPAIIEHHOIO YMHOXKEHUS: KBaJApaT CyMMbl U
KBaJparT pa3zHocTu. QPopMyna pa3sHOCTH KBaJapaToB. PaznokeHWe MHOrO4IEHOB
Ha MHO>KHUTEJIIH.

YpaBHeHMS ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoOdpa3oBaHUs YpaBHEHWS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JInHelHOE ypaBHEHHE C OJJTHOM IEPEMEHHOM, YU CIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
pelIeHHE JIMHENMHBIX YypaBHEHUU. COCTaBICHHE YPABHEHWUW II0 YCJIOBHIO 3a/Ia4H.
Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMONIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH € IByMs MepeMEHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMepsI peleHns: TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPABHEHHM.

DOyHKUMH

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEKYTKH. PaccTosinue mexny nByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpagukoB peanbHbIX 3aBucumocTeil. [lonarue pynkuuu. ['paduk Gynkuuu. CpolicTBa
¢yukuuii. Jlunerinas ¢ynkuus, e€ rpaduk. 'padux dynkumm [ = |[1]|. ['paduueckoe
pelIeHUE TMHENHBIX YPABHEHUI U CUCTEM JINHEWHBIX YPaBHEHU.

8 KJIACC
Yuciia 1 BbIYUCICHUSA

KBagpatselii kopeHs u3 uncia. [lonsitue o0 uppaonanbHoM yucie. JleciTuunbie
OpUOIMKEHUST HUPpAaLMOHAIBHBIX uuncen. CBoHCTBAa apU(PMETHUECKHUX KBaJApaTHBIX
KOpHEW M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN M BHIYUCICHUSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ LenbIM IoKa3aresieM 1 €€ cBorcTBa. CTaHaapTHas 3alliCh YNCTA.

AuredpanyecKkue BbIpaKeHHU
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CioxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JIeJIeHHE alireOpandeckux pooeil. ParmonanbHble BRIpaXKeHUS
U UX npeoOpazoBaHHUE.

11
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YpaBHeHMs ¥ HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO YypaBHEHHUs. Teopema
Buera. Penienue ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. [Ipocrenime
JTpOOHO-paIMOHATIBLHBIC YPaBHEHUS.

I'paduueckas wHTEepmpeTands ypaBHEHHM C JBYMS TEPEMEHHBIMH W CHCTEM
JIMHENHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU. [ [prMepshI perieHns: CUCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMSI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DyHKUMH

[Tonsitue ¢ynkiuu. O6MacTh ompenesacHUsT U1 MHOXKECTBO 3HAYCHUN (GYHKIUH.
CriocoObl 3a1aHust PYHKIIHIA.

I'padux dynkuuu. Urenue cBoictB pynkiuu no e€ rpaduky. [Ipumeps! rpadukos
GYHKIHNA, OTPaXKAIOMIUX PEaTbHBIE TPOIECCHI.

DyHKIMHU, OMTUCHIBAIOIIUE TPSMYIO U 00paTHYIO IPOIIOPIUOHAIBHBIC 3aBUCHMOCTH,
nx rpaduxu. Oynkimn y = X2, ¥y = X°, y =V, y=|X|. Ipaduaeckoe pemenne ypaBHeHuit
Y CHCTEM YPAaBHEHUM.

9 KJIACC
YucJia v BbIYHCIEHUS

PamnmonanpHbpie uucia, uppalMoHaIbHBIE YHCIA, KOHEUHbIE W OECKOHEUHBIC
JecAaTUUHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, JICHCTBUTEIIbHBIC UHCIIa KakK
OCCKOHEUHBbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKY
MHOECTBOM JIEVICTBUTEIIbHBIX YUCEN U KOOPAUHATHOU MPSMO.

CpaBHeHue JIEUCTBUTEIBLHBIX quCell, apudmeTuyeckue JIEUCTBUS
C ACUCTBUTEIBbHBIMU YHCJIAMHU.

Pazmepbl  OOBEKTOB  OKpYXalollero  MHpa, JJIUTEILHOCTh  MPOIECCOB
B OKPYXAIOIIIEM MUPE.

[TpubnuxEHHOe 3HAYECHHME BEJIMYMUHBI, TOYHOCTHb NpuOMKeHUs. OKpyTieHHe
yucen. [Ipuknaka u olieHka pe3yabTaToB BHIYUCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHenue. PemeHne ypaBHEHUN, CBOJSAIIMXCS K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHs ypaBHEHUN TPETbEd W 4YETBEPTOU
CTETICHEHN PA3JI0KEHUEM HA MHOXKUTEIIH.

Pemienne poOHO-pallMOHANBHBIX ypaBHEHUH. PelieHue TEKCTOBBIX —3ajad
aNreOpandecKuM METOJIOM.

VYpaBHeHHe C JByMsl TMEpEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Pelienue cucrteM AByX YpaBHEHUM, OHO

12
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U3 KOTOPBIX JHHEWHOE, a JIpyroe — BTOpOM cTemeHu. ['paduueckas mHTepHpeTanus
CUCTEMBbI YPaBHECHUH C ABYMS IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7jau are0panyeckum CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. Pemenwne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoU. KBagpaTHble HepaBeHCTBa. I'paduueckast
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUMH

KBanpaTtuunas pyukuus, e€ rpaduk u cBoiicTa. ITapaboia, KOOpAHMHATHI BEPIIUHBI
1apaboJibl, 0Ch CHMMETPHH MapaldoJIbI.

Ipadukn Qynkumit: = 00, 1= OO+, U=, 0=1°% 0=

NO, O =0,
[]

U UX CBOMCTBA.

YucioBbIE 1OCIE10BATEIBHOCTH U NIPOIrPeccun

[loHATHE YHCIIOBOM  IOCHEAOBATEIBHOCTH. 3aJaHUE  IOCIEIOBATEIBHOCTH
peKyppeHTHOM hopmysoit u popmyIioi N-To YjeHa.

Apudmernueckass U reoMeTrpuueckas nporpeccur. PopMynbl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyYMMbI IEPBBIX N YJIECHOB.

N300paxeHne 4ieHOB apu(pPMETHUECKOW U T€OMETPUUECKON MPOrpeccuil TOUKaMHu
Ha KOOpPJIWHATHOM IUUIOCKOCTH. JIMHEHWHBIA M HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
IIPOLICHTBL.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble  pe3ysibTaTbl  OCBOEGHHMS ~ MpPOTrpaMMbl  Y4eOHOro  Kypca
K KOHILy 00y4yeHus B 7 Kjacce:

Yucaa v BbIYUCICHUSA

BbInonHATh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(MEeTHUECKUE ACCTBUSA
C PALMOHAJIBHBIMHU YHACIIAMHU.

HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXKEHU, IPUMEHITh pa3HOOOpa3Hble CIOCOObI
Y MPUEMBI BBIYMCIICHHS 3HAUEHHUI APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIE
U JICCATUYHBIC JPOOHU.

[lepexoauTe OT oaHON (HOpPMBI 3aMMCH YUCEN K JApyrodl (mpeoOpa3oBHIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIOPSI0YMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrJsTh yncia.

BBINONHATS NMPUKHUAKY W OLEHKY pPE3yJbTaTa BBIYMCICHHM, OLICHKY 3HA4YEeHHM
YUCJIOBBIX BBIPAKEHUU. BBIMONHATH AEUCTBUS CO CTENEHSAMU C HaTypajJbHbIMU
MOKA3aTEeISIMH.

[IpuMeHATh TPU3HAKK JETUMOCTH, Pa3JIOKEHHE HA MHOXHUTENIH HaTypaJbHbIX
YHCEJL

13
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PemaTte mpakTHKO-OpUEHTUPOBAHHBIC 331a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITUYHH,
MPOMOPIIMOHAILHOCTRIO  BEITMYWH, TMPOICHTAMH, WHTEPIPETHPOBATH PE3YJIbTATHI
peIIeHus 3a/1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPUBACMBIX
0OBEKTOB.

AsiredOpanyeckue BbIPasKeHMsI

Hcnonb3oBarh anredpanvyeckyrd TEPMUHOJIOTHIO U CHUMBOJIMKY, TPUMEHSTH €&
B TIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKECHHI TMpU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Brinonuars npeoOpa3oBaHusi LEJIOTO BBIPAXKEHUS B MHOTOYIEH IPUBEICHHEM
MOI0OHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrINoMHATS YMHOXEHHE OJHOUYJIEHA HA MHOTOYJIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITH (JOPMYJIBI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyniecTBIATh pa30KeHUE MHOTOWICHOB HA MHOXKUTEJN C TTOMOIIbIO BHIHECEHUS
3a CKOOKM OOIIEro MHOXKUTEJSA, TPYNIHUPOBKU ClaraeMblX, MpUMEHEHUs Gopmy
COKpPAILIEHHOTO YMHOKEHHUS.

[IpumensTe npeoOpa3oBaHUsT MHOTOWICHOB Il PEIICHUS] Pa3IMYHBIX 3a/1ad
U3 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEM €  HATypaJbHBIMHA  IOKa3aTEIsIMU
JUTsl IPpeoOpa3oBaHus BHIPAKEHU.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIPaBUila IIEpexo1a
OT MCXOJHOIO YpaBHEHHUs K PaBHOCWIBHOMY eMy. lIpoBepsaTs, ABIseTCA JIM 4YHUCIO
KOpPHEM YpPaBHECHHUS.

[IpumeHnsaTy rpaduyeckre METONbl MPH PEIICHUH JIMHEHHBIX YpaBHEHUH W UX
CUCTEM.

[TonGupath npuMepsl Hap Yncen, IBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEePEMEHHBIMHU, MOJIB3YSCh TPa(UKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemrars cucteMpl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecky.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN PE3yJIbTAaT.

DyHKIUU

N3obpaxkath Ha KOOpPAMHATHOW MPSMOW TOYKHU, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alUACHIBATh YHUCIOBBIC IPOMEKYTKHU
Ha anreOpanyeckoMm s3bIKE.

OtmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOUYKH 1O 3aJJaHHBIM KOOPJIMHATaM, CTPOUTh
rpaduku TuHeHHBIX GyHKIMA. CTpouTs Tpaduk GyHKIMH y = |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHHne GYHKINU 110 3HAYCHHIO €€ apryMeHTa.

[lonnmars rpaduueckuii crmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMaIuH,
U3BJICKaTh U MHTEPIPETHPOBATh MHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOLIECCOB U
3aBHCHUMOCTEH.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

Yucaa v BLIYUCICHUSA

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JJIs. CpPABHEHMS, OKPYTJICHHMS U BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTENbHBIC YHUCTA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJWTh
KBaJpaTHbIE KOPHH, HCHOJB3Yysl MpPH HEOOXOAUMOCTH KaJbKYJATOP, BBIMOJHSIThH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAIUX KBaJIpaTHbIE KOPHH, MCIIOIb3Ys CBOMCTBA
KOpHEM.

Hcnonp3oBath 3anucu OOJIBIINX U MAJIBIX YHCEN C MIOMOIIBIO IECATUYHBIX JIpoOei
u creneHen uncna 10.

AJiredpanyecKue BbIPaKeHHUS

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKa3aTeNIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPKEHUI, COIEPKAIIMX CTEIIEHU C LENBIM [TOKa3aTEeIIEM.

BBINIONHATE  TOKIECTBEHHBbIE MPEOOpa3OBaHUsl  PALMOHANBHBIX  BBIPAKECHHM
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJICHAMHU U alreOpandecKuMH IpoosiMu.

PackianpiBaTh KBapaTHBIA TPEXUIEH HA MHOKHUTEH.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAXCHUNW Uil pPELICHUs pa3IMyHbIX 3aja4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemlare JsMHENMHBIE, KBaJpaTHBIE YpPaBHEHUsS U paALMOHAJIbHBIC YpPaBHEHUS,
CBOJAIIAECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qyclie C MpPUMEHEHHEeM TIpaduyecKux NpeacTaBiIeHUl (yCcTaHaBIMBaTh, WMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3a7a4u K €€ anreOpandeckod Moaenu
C IIOMOIIBIO COCTABJICHUS YPABHEHMsI WIM CUCTEMBl YpPaBHEHUW, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJTYyYECHHBIN pe3yJIbTar.

[IprMeHATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB I CPAaBHEHUsA, OLEHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALIMIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUMH

[lonumaTh M HCHONB30BATh (YHKIMOHAIbHBIE TOHSTHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACNITh 3HAuYeHWE (YHKIUU 110 3HAYCHHIO
apryMeHTa, OlpeeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduky 3JIeMEHTApHBIX PYHKIIUN BUA:

O=_",0=0%0=0%0=+0, 0= |[J], omuceIBaTh CBOMCTBA YMCIOBOM
byHKITUN
0

o e€ rpaduKy.

[IpenMeTHBIE pe3yibTaTBl OCBOCHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

YucJia u BbIYHCIEHUS

CpaBHHBATH U YIIOPSAI0YMBATH PAMOHAIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Bemonuare apudmernueckue NEUCTBUS C pPAlMOHAIBHBIMH YHCIIAMH, COYETast
YCTHBIE W TIUCBMEHHBIE MPHUEMBI, BBIIOJHATh BBIYMCICHUS C HPPANMOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYMCISATH
3HAYCHUS YUCIIOBBIX BBIPAXKECHUM.

OKpyriiaTh  JI€MCTBUTEIbHBIC 4YHMCJA, BBINOJHATH IPUKUIKY  pe3yjbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pemrare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASLIMECA K HUM,
npocTeriue ApoOHO-palMOHANIEHBIE YPABHEHHUS.

Pemars cucTeMpl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAETCS JIUHECUHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € MOMOIIBK) COCTaBIICHMS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

[IpoBoauTH mMpoOCTENIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YPaBHEHHWH, B TOM
qycllie C MPUMEHEHHEeM TpaduyecKuX NpeJCTaBICHUN (yCTaHaBIMBaTh, HUMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemath nuHeliHble HEpABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXkaTh pelIeHUe
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemars cucreMsl JMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOMU
IIPSAIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA PU PEMIEHUU PA3IUYHBIX 33/1a4.

DyHKUMH
Pacno3naBate  (QyHKUMM HW3y4eHHBIX BUIOB. [loka3bIBaTh CXEMaTHYECKU
pacnoiokeHne Ha KOOPAWHATHOW IUIOCKOCTH TpaduKoB (QyHKUMH Bupa: [] =
0,
— _ O _ 2 _ =3 = + —
O=00+0, 0=, 0=00+00+0, O= 0% 0O=~N0, O=|0]
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B 3aBHCHUMOCTH —

X
OT 3HAYCHUI KO3(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W u300pakaTb CXEMaTHYECKH TpaduKu KBaJPaTUUHBIX (DYHKIUH,
OIMHCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

PacnioznaBate kBampatuunyto ¢yHkmuoo 1o (opmyse, NPUBOAUTH IMPHUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucs10BbIE OCJIEI0BATEIHLHOCTH U MPOTrPecCun

Pacrio3naBaTh apupMeTHUECKYI0O U T€OMETPUUECKYIO MPOTPECCUM TPU Pa3HbBIX
crioco0ax 3aJaHusl.

BBINOMHATE BEIYUCIEHUS C UCTIONBb30BaHUEM (OPMYII N-TO YieHa apu(PMeTUIECKOM
Y TEOMETPUYECKOM MPOrPECCUii, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WIECHBI IOCIEI0BATEIbHOCTH TOUKAMU HA KOOPIMHATHOM MIIOCKOCTH.

Pemats 3agaun, CBSI3aHHBIE C YUCIIOBBIMU MOCJIEIOBATEIIBHOCTSIMU, B TOM YHCIIE
3aJlayMl U3 peaTbHOM )KU3HU (C UCTIOIb30BAHUEM KAIIBKYJISITOPA, IIU(POBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

C pallMOHAIBHBIMU
yucinamu. CpaBHEHHUE,
YIOPS0YUBAHUE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 PEATbHOU
MIPAKTUKH.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHHUS

Ha MHOXXHUTEIIH
HaTypaJIbHBIX YHCEIL.

Hanmenosanue paznena |KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YYAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uwuca v BEIYKUCTICHUSI. 25 [lonsTue CucreMaTu3UpoOBaTH U 000ralIATH 3HAHUS
PanrionanbeHbIe yncna palMOHANIBHOTO YKCia. | 00 OOBIKHOBEHHBIX U ACCATUYHBIX JPOOSX.
Apudmernueckue CpaBHHUBATB M YIOPSIA0YMBATH APO0H, TPeoOpPa30BhIBAs
NEeNCTBUS IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JICCITUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpyuMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMBI
BbIYUCJICHUS 3HAYCHUI JPOOHBIX BHIPAXKECHUIA,
coJiepKaliuxX OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECATUYHOM, IPUBOJAUTH
BBIpakeHUe K (hopme, HanboJiee y100HOM 171 BBIYUCICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUSI HA YMHOKEHUE U
JINICHUE IECATUYHBIX JpOo0eH K JEHCTBUAM C IETBIMU
YHUCJIaMHU.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE IPUMEPbI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeIeM, OOBSICHSISA 3HAUCHHUS
OCHOBAHUSI CTENIEHU U MOKa3aTelis CTeNeHU, HAaXOIUTh
3HadyeHus cTeneHell Buaa a" (a — moboe panuoHanbHOe
YHUCIIO, N — HATYPaJIbHOE YUCIIO).
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Peanibnbie
3aBucuMOCTH. [ Ipsmas
1 oOpaTHas
MPOMOPIUOHAIIBHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX JIpo0Oeit u crenieHel yncia 10, npuMeHsaTh ux
B pEAIbHBIX CUTYaIIUSX.

IIpumMeHATH TPU3HAKK JEIUMOCTHU, PA3JIOKEHUS HA
MHOXXHUTEJIM HATypaJbHbIX YUCEN.

PemaTp 3a1a4m Ha 4YacTH, IPOLICHTHI, POTIOPIIUH,

Ha HaxoXkAeHue ApoOu (IIpOoIeHTa) OT BEJIMUYUHBI U
BEJTUYHUHBI IO €€ IpoOu (MPOIIEHTY), IpoOu (TPOIEHTA),
KOTOPBIN COCTaBIIAET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHMBATH PA3JIMYHBIC PEIICHUS,
3aMuCH PEIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OTPE/ICICHHUS,
MPSMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH U3 pPeaibHOTO MUpPa, U3 IPYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
IIPOLICHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPIIUOHATBHOCTH,
IPOTOPLIUHN

Anrebpanueckue
BBIPKCHUS

27

bykBeHnHble
BBIPaKCHUS.
IIepemeHHBIE.
Honyctumele
3HAYEHUS
MIEPEMEHHBIX.
DopMyIbI.

OBJagerhb aredpanyeckoi TEPMUHOIOTHEH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX
3HA4YEHUSAX OYKB; BBIMOJHSATH BEIYUCIICHUS IO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH IMPUBEACHUEM ITOI00HBIX CaracMbIX,
PaCKpBITHEM CKOOOK. BBINMOJIHATH YMHOKEHHE OTHOYJICHA
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[IpeoOpa3oBanue
OYKBEHHBIX
BBIPAKECHUM,
packpbITHE CKOOOK U
IIPUBEICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTCIICHHU
C HaTypaJbHbIM
MoKa3aTeyieM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpAILIEHHOTO
YMHOXKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHO>KUTEIU

Ha MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHATH
(opMyJibl KBajipaTa CyMMBbI M KBajipaTa pa3HOCTH.
Ocy1ecTBIATH PA3I0KEHNE MHOTOYIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 3a CKOOKH OOIEro MHOXKHUTEIS,
npUMeHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKPAIEHHOIO YMHOKEHHS.

IIpumensaTh NpeoOpa3zoBaHe MHOTOWIECHOB JIJISl pEIIEHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMMTBHCH C MCTOPHUEH PA3BUTHUS MAaTEMATUKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHEHHUM.
JInnenHoe ypaBHeHUe

PemiaThb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1A OT UCXOIHOTO YPaBHEHUS

K paBHOCWJIbHOMY eMy Oouiee mpoctoro Buza. IlpoBepaTs,
ABJISICTCS JI1 KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IHoadupaTs mpuMepsI Nap YUCEN, ABISIOMINXCS PEHIEHUEM
JIMHEMHOTO YPABHEHMUS C IBYMS IIEPEMEHHBIMMU.
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C OJHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YpaBHEHUM.
JIunerHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMs

CTpouTthb B KOOPAWHATHON MJIOCKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMHU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

IIEPEMEHHBIMU
KoopnuHatel u rpaduku. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAVMHATHON MPSIMOM TOUKH,
OyHKIMN Ha pAMou. UHUCIIOBbIE | COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAUHATAM, JIy4H, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpanvyeckoM si3bIKe.

Paccrosinne mexay
JIBYMsI TOUKaMU
KOOPJMHATHOU
MIPSIMOU.
IIpssmoyrosbHas
CUCTEMa KOOpIMHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHbBIX
dbopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'Ppa(pUKH HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (hOpPMyTIaMH, B TOM YHCIIE

C MOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETUPOBATH TpadruecKuii Criocod npecTaBICHUS
W aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBars simHelinyto ¢yHkiuio y = kx + b,
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Yrenue rpaduxos
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUYCHUU

K03 dummeHToB K u b.

Crponth rpaduku JinHeitHON QyHKIUU, QyHKIMHA Y = | x|,
HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMM U U3yYEHUS UX CBOMCTB.

[IpuBOINUTH MPUMEPHI IMHEWHBIX 3ABUCHUMOCTEN B PEATBHBIX
IIPOIIECCAX U SBJICHUSX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
['padux pyHxMM
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHUS
OCHOBHBIX IOHATUI YKCEJl, BBIYUCICHUA, TpeoOpa30BaHUid BbIPAXKEHHUI,
Y METOJOB Kypca pelIeHns YpaBHEHU .
7 xnacca, 000011IeHEe OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJIHSAEMBIX TEUCTBUN U
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUH, TPeoOpa30BaHu,
ITOCTPOECHUM.
Pemiats 3aga4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [T PEMICHUS 3a/1a49 U3 APYTUX
IIPEAMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATBH U YNOPAA0YUBATH PALIMOHAIIBHBIC U
JelicTBUTENBLHBIE HMppanMoHaIbHbIE YKCIia, 3aMUCAHHBIE C TTOMOIIIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEM.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE x> = a, HAXO/UTb TOYHBIC H
YuCel. npubInKEHHBIE KopHU Tipu a > 0.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAaHUEM KaJIbKYJISITOPa
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa30BaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipakaTh nepeMeHHbIC

U3 TEOMETPUYECKUX U PU3UIECKUX HOpMYI.

Bbruncasitb 3Ha4e€HUA BBIPAXKCHUM, COAEPKALLINX
KBaJIpaTHbIE KOPHU, UCIIOJIB3YsI TPU HEOOXOAUMOCTH
KAJIbKYJISITOP.
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Hcnoab3oBaTh B XO/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUAMU
BEJIMYMH.

3HAKOMHUTBCS C HCTOPHEi pa3BUTUS MAaTEMATHKU

Yucna 1 BBIYUCIICHHUS. CreneHsb C 1enbIM DopMyJIHPOBATH ONpeesIeHUe CTEIICHHU C LEJIBIM
CreneHsb ¢ LeabIM IIOKA3aTEIIEM. IIOKa3aTeJIEM.
MTOKa3aTelIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OOJIBIINX U MAJIBIX YHCEN
YHUCIa. B CTaHJapTHOM BujJe. CpaBHUBATH YKCIia U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3alMCcaHHbIe ¢ UCIIONIb30BaHueM creneHu 10.
OKpPY’KaroLIEero Mmupa Hcnoab30BaTh 3a11MCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JJIUTEILHOCTH
YaCTHII IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
J10 KOCMHYECKHUX DopMyJIHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOi opme
00BEKTOB), Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKPY’KaIOIlEM MHUpE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEIIbIM II0Ka3aTEIIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LIEJIBIM IOKA3aTeJIeM | B CTaHJAPTHOM BuJe (YMHOXKEHHUE, IeJICHHE, BO3BEICHNE
B CTCIICHB)
AnreOpanyeckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAaHABIUBATh
BbIpakeHUsA. KBagpaTHbIi TPEXUICH. BO3MOKHOCTb €T0 PA3JIOKEHN HA MHOKHUTEIIH.
TPEXUJIICH Paznoxenue PackiaabiBaTh HA MHOKUTEIM KBAJIPATHBIA TPEXUICH
KBaJpaTHOTO C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXXUTEJIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
npo6b. JlomycTumsbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B alireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpallleHue
JIpOOeH.

Cnoxxenue,
BBIYHUTAHNE,
YMHOKCHHE U JICIICHHUC
areOpandecKux
JIpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
COJIepIKaITuX
areOpandeckue
podu

3anuceiBaTh asireOpanyeckue Belpaxkenus. Haxonurb
00JacThb OlpeeeHNs PAllMOHAIBHOTO BEIPAXKEHHUS.
BpInoIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis1 IpeoOpa3oBaHus JpOOeEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN I PEIICHUS
3aja4. BeipaxkaTh nepemMeHnHble U3 Gopmy (GU3HUECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaLlUN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3zHaBaTh KBaJgpaTHbIC YPaBHCHHUS.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBaJAPAaTHOTO YpPaBHEHUS;
KBaJIpaTHOE peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIC U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh mMpocTeiimue MCcJIeI0BAHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema Pemath ypaBHeHUs, CBOJISIIIIKECS K KBaJAPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TTEPEMEHHOM.
Pemenue ypaBHeHun, HaouroaaTh 1 aHAJIU3MPOBATH CBS3b MEXKIY KOPHIAMU U
CBOALIMXCS Kod(dpuIIIeHTaMu KBaIpaTHOTO YPaBHEHMUS.
K KBaJpaTHBIM. dopmyaupoBaTh Teopemy Buera, a Takxe 0OpaTHYyIO -
[Ipocreiinue 1pobHO- | TEopemy, IPUMEHSTh ATU TEOPEMBI JI PEIICHUS
palMoOHAJIbHbBIC 3a/1ad4.
ypaBHEHUSI. Pemath TekCcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYITUPOBKH YCIOBHUS 3aa4U
3a/1a4 € IOMOUIBIO K aJireOpandecKkoi MOJEINU IyTEM COCTABIICHUSI YpaBHEHMUS;
KBaJpPATHBIX pelIaTh COCTaBIEHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
YpaBHEHUH pe3yJybTar.

3HAKOMUTBCS C HCTOPHUE pa3BUTHUS ANreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHEHNE Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYMS
CucremMbl ypaBHEHUN C AByMSI NIEPEMEHHBIMHU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUN

Crpontb rpadyky JIMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCI0J1b3YyH HU(POBBIE pecypcehl.

Paziuyarth napasuiesbHble U IEPECEKAIOIIUECS IPSIMbIE
10 UX YPABHECHUSM.

Pemiate cucTeMsl ABYX JIMHEHHBIX YPABHEHUN C ABYMsI

IIEPEMEHHBIMU IIOJCTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHMUS C ABYMS
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMSI
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemath mpocTeiinime CucTeMsl, B KOTOPBIX OJHO

W3 YPABHEHUU HE SIBIIACTCSA JIMHEHHBIM.

IIpuBoauTh rpadguuecKyr0 HHTEPNPETALUIO PENICHUS
YPaBHEHHS C IByMs IEPEMEHHBIMH M CUCTEM YpaBHEHUM
C ABYMSI IEPEMEHHBIMU.

PemiaTh TEKCTOBBIE 3aJa4H aITeOpandeCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBONCTBA.
HepaBenctBo ¢ ogHOM
[IEPEMEHHOM.
Jlunerinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anredpanvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paxaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU MIPSMOMU
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C OJTHOU IMEPEMEHHOU
Y UX PEIICHUE.

N300paxxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU
OyHKINUH. [lonsiTue pyHKUUU. Hcnoab3oBatrh QyHKIMOHATBEHYIO TEPMHUHOJIOTHIO H
OCHOBHBIE IOHSTHS OOuacTb OnpeiesiecHus. | CMMBOJIMKY.
Y MHO>KECTBO BoruuciasaTs 3HaveHus QyHKIUH, 3a1aHHBIX opMyTaMu
3HAYEHUN (PYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObl 3a1aHus COCTABJISAITH TA0JUIbI 3HAYEHUI QYHKINU.
byHKIUH. CtpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIINN. OnucbIBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa QyHKLIHH, rpaguuecKoro NpeICTaBICHUs.
UX 0TOOpaxxeHue Hcnoan3oBath (yHKIMOHATBLHYIO TEPMUHOJIOTHIO U
Ha rpaduke CHMBOJIMKY.
HccaenoBathb npumMepsl rpaduKkoB, OTPAXKAIOIINUX PEaTbHbIC
npotuecchl U siieHus. [IpuBoauTH, NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBaAMHM.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI
JUTS TIOCTPOEHUS TpauKoB GYHKIMN U U3yUYEHHUS UX CBOWCTB
OyHKINH. UYUreHne 1 NoCTpoeHUE Haxoauth ¢ nomomb10 rpapuka GyHKIINA 3HAYCHUE OJTHON

UwucnoBbie QyHKIHH

rpadukoB QyHKIIHIA.
[Tpumepsl rpadgukoB

U3 paCCMATPUBAEMBIX BEJIMYHH O 3HAYECHUIO IPYTOM.
B HecnoxkHBIX cilydasx BbIPaxaTh (POPMYJI0H 3aBUCUMOCTH
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byHKIMH, MEK]1y BEJIMUMHAMU.
OTPaXKAKOIINX OnucbIBaTH XapakTep U3MEHEHUS OJJHOW BEJIMUHUHBI
peanbHbIE MPOLECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS APYTOM.
DOyHKIUH, Pacno3naBath Bubl u3ydaemMbix GyHkimi. [loka3piBaTh
ONMCBIBAOLINE CXEeMaTHYeCKHU 0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
MPAMYIO 1 06paTHyIo rpadukoB dbyskmmii Buga: y = X4,y = X3, y =30, y = |x].
[IPONIOPLIMOHAJIBHBIC Hcnosb3oBath PyHKIHOHAJIBHO-TPa(HYECKUE
3aBUCUMOCTH, X NPEeACTABJIECHUSA [T PELICHUS U UCCIIC0BAHUS YPABHEHUN U
rpa UK. CHUCTEM YpPaBHECHUM.
I'paduk dpynkiun IpuMensaTs uMppoBbIE pecypChl Il IOCTPOEHUS
y = X. rpadukoB GpyHKIMH
DOyHKIUU
y = X2’ y = XS,
y =V, y = |x|;
rpaduueckoe peneHue
YPaBHEHUH U CUCTEM
ypaBHEHUH

[ToBTOpEeHUE M 0000IIEHNE [loBTOpEHME Bpi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAHUU

YKCell, BBIUUCIEHUH, TPeoOpa30BaHMI BEIPAKEHUM, pEeIICHUS
YPaBHEHHUHU.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOJIHSAEMBIX IEUCTBUN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUYMUCICHUM, MPeoOpa30BaHMUi,
ITOCTPOCHUH.

PemiaTe 3a1a4um u3 peajbHOM )KM3HH, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJIsl PEIICHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CDABHUBATH, BLIOMPATH
CIOCOOBI PEIICHNA 3a/1a4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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JIECATUYIHBIC IPOOH.
BzanMHO 0/1HO3HAaYHOE
COOTBETCTBHUE MEKY
MHOECTBOM
JIEUCTBUTEIbHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICUCTBUTEIIbHBIX YHCETI,
apudmeTHIecKue

9 KJIACC
HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcHOBHBIE BUJIBI JESATEIBHOCTH 00YYAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIieHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENBHBIE YUCIA UPPALMOHAIILHBIE HATypaJIbHBIX YHCEN JO MHOKECTBA JEHCTBUTEIBHBIX YUCEN.
YKCla, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OECKOHEYHbIE JNEHCTBUTENBHOTO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHoxecTBO palMOHANBHBIX U HPPALMOHAIIBHBIX YHCET.
JCACTBUTEIIBHBIX HN300paxkaTh 1€MCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPSAI0YUBATH
yucia Kak NEHCTBUTENIbHBIE YHCIIA.
OECKOHEUYHBIE BbINOJIHATH, COYETas! yCTHBIE U TUCbMEHHBIE PUEMBI,

apudpMeTnvecKue 1efiCTBHUS C pAIIMOHAIBHBIMU YUCIIAMU;
HAXOJAMTh 3HAUYCHUS CTEIICHEHN C LEJIBIMU MOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
I[Hosy4yuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEBHBIX YACEI B TPAKTUUECKOM IESATEIBbHOCTH
YEJIOBEKa.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
NPUOMKEHUS ICHCTBUTEIIBHOTO YUCIA PU PEIICHUN
3a1ad4.

OKpyIJIATh JECUCTBUTEIIBHBIE YUCIIA, BBINOJHATH
NPUKHIKY PE3yJbTaTa BBIYUCICHNUN, OLEHKY 3HAYCHUU
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[Tpubmmxennoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CIIOBBIX BBIpa)KeHHﬁ.
3HAKOMHUTBLCHA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneniHoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M PUMEHATH rpaduyeckue
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/JbI IIPU PELICHUH YPAaBHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOIAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11ebie ¥ IpOOHBIE YPAaBHEHUS.
KBagparnoe Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHeHHUe. Pemenne ypaBHEHUS, CBOJAILIMECS K HUM, POCTEMIINe ApOOHO-
YpaBHEHUH, palMOHaJIbHbIC YPABHEHUS.
CBOAAIINXCSA IIpeanararb BO3MOXKHbIE CIOCOOBI pEHIEHUS! TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CYyKIaTh UX U PelIaTh TEKCTOBBIC 3a]1a4n
bukBangpaTtHbie pa3HbIMH CIIOCOOaMHU.
YPaBHEHUSL. 3HAKOMHMTBHCS C UCTOPHUE Pa3BUTHUS MATEMATUKU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y 4YETBEPTOU CTENEHEN
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pa3oKeHUEM

Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
MHTEPIPETALNS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Peurenune TekcToOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPaBHEHHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IPEICTABIICHUS Ul pellleHUs] M HCCIeA0BAHUS YPaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anre0OpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
bopMYyIUPOBKH YCIOBUS 3a1a4M K aareOpandeckoi MoJienu
IyTEM COCTABJICHUS CUCTEMBI YPAaBHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJibTar.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPaBEHCTBA; UCIOJIb30BATh CUMBOIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoimoaHATh npeoOpa3oBaHus HEPABEHCTB, HCIIOJIb30BaTh
JIunelinpie U1 Ipe00pa30BaHUs CBOMCTBA YNCIOBBIX HEPABEHCTB.
HEPABEHCTBA PacniozHaBaTh JTUHEHHbBIC U KBApaTHBIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
Cucremsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PEIICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peuieHue. Ha YUCJIOBOM NPSIMOH, 3aANMUCHIBATH PEIICHUE C TTOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemath KBaJIpaTHBIE HEPABEHCTBA, UCIIOJIb3YS
peuieHue. rpaguyeckue npeCcTaBIeHuUs.
I'paduueckas OcBauBaTh M NIPUMEHATH HEPABEHCTBA IIPH PELLICHUN
VUHTEPIPETALNS Pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadpux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WITKOCTPHUPOBATH CXeMATHYECKH, 00bACHATH
pacnoiokKeHne Ha KOOPAUHATHON TIOCKOCTH rpauKoB

byukuuii Buga: y = kx,y = kx + b,y = E,y = X2
X
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CUMMETPUH MapadoIbI.
I'paduku PyHKIMIA:
y = Kkx
y = kx + b,
k
y =
X
y =X,
y =X,
y =L,
y = |x|

— By -7 v — y
y = x%,y =V, y = |x| B 3aBHCHMOCTH OT 3HAYCHHIA
K03(p(PHIIMEHTOB; ONMUCHIBATH UX CBOWCTBA.

Pacno3naBaTh KBaipaTUIHYIO (PYHKITHIO IO hopMyIIe.
IIpuBoaAMTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHUH.

BoIsaBISAITH 11 0000111aTH 0COOCHHOCTH Ipadrka
KBaIpaTUYHOU PYHKIIUU Y = ax + bx + c.

CrpouTs M N300pakaTh cXeMaTHYECKHU rpapuKu
KBaIpaTUYHBIX (PYHKITUH, 3a1aHHBIX (hOpMyTIaMU BUA
y=axt,y=ax‘ +qy=alx+p?’y=ax’+bx+c.
AHaJIM3UPOBATH U IPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIAN JUTs1 KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIIBIO
IU(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3ananue
MOCJIeIOBATEILHOCTH
PEKYpPPEHTHOU
dopmynoi u
dbopmyoii N-To wieHa.
Apudmernueckas u
reoMeTpuyecKas
IPOTPECCUM.
@opmyJibl N-T0 YieHa
apu(METHICCKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH PeYeBbie¢ BLICKA3bIBAHMSA C HCIIOJb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
NOCJIEA0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
NOCJIEIOBATENBHOCTH WIIA PEKYPPEHTHYIO (hOpMYITy

U BBIYUCJIATH WICHBI [TOCJIEI0BATEIbHOCTEN, 33 TaHHBIX
3TUMU (hopMyIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH
NOCJIEIOBATEIBHOCTH, €CJIA BHIMMCAHBI IEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(MeTHYECKYIO U TEOMETPUUECKYIO
IPOrPECCHUU NP PA3HBIX CIIOCOO0AX 3aaHUsl.
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MPOTrPECCUI, CYMMBI
MEePBbBIX N YJICHOB.
N3o0pakeHue 4ieHOoB
apupMeTUYeCKOi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHON
TJTIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10KHBIE POLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON U TeOMETPUUECKOM TPOrPECCUi, CyMMBbI
NEPBBIX N YJICHOB.

N300paxkaTh YieHbI MOCIEAOBATEILHOCTH TOUKAMU

Ha KOOPJMHATHOM MIOCKOCTH.

PaccmarpuBaTth npuMepsl NPOLECCOB U SIBJICHUI

U3 peabHOM KU3HU, WILTIOCTPUPYIOIINE N3MEHEHNE

B apu(PMETHUECKOM MPOTPECCUH, B TEOMETPUUECKOMN
IPOIrpeCcCuu; N300paxaTh COOTBETCTBYIOINE 3aBUCUMOCTH
rpaduyecky.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9TIEKTPOHHBIX TAOJMII, TPAPUIECKOTO KATBKYJIATOPA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KAJIbKYJISITOPA).

3HAKOMUTBCS C HCTOPHUEl pa3BUTHS MAaTEMATHKU

[ToBTOpEHuUe, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucaau
BbIYMCJIEHHS (3aTUCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
IPOIOPLHY;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, TOJAMHOKECTBO,
orepaluy HajJl MHOXKECTBaMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTUX
y4eOHBIX MMPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE C YMCJIAMU: HATypaJbHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, AEIUMOCTh HATypaJbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

4yuce, MPU3HAKKU IETMMOCTH, 11€710€ YUCII0, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUECKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apuPpMETHIECKUM YucIia, NPeACTaBIATh YUCIa HA KOOPIUHATHOM MPSMOH,
CrocoooMm) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3ynbTaTa BIUYNCICHUN.
PemaTh TekcTOBbBIE 3a4a4M apU(PMETUUECKUM CIIOCOOOM.
PemaTe npakTu4yecKkue 3a1a4m, COACPKALIUE IPOLICHTHI,
JI0JIM, YACTH, BBIPAXKAFOIINE 3aBUCUMOCTHU: CKOPOCTbh —
BpEMsI — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOUMOCT,
00BEM paboThl — BpeMsl — MIPOU3BOJUTEIBHOCTD TPY/IA.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIIHH,
(popMyIHPOBATH UX HA S3BIKE MATEMATHUKH,
HAXOJUTH PEIICHNE, TPUMEHSSI MATEMAaTUUYECKUI arapar,
HHTEPIPETHPOBATH PE3YJIbTAT
AJsiredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIpaKeHU s nokasarelyieM, apu(pMeTHUEeCKUIl KBaJAPaTHBIN KOPEHD,
(mpeoOpazoBaHUe MHOTOWIEH, ajaredpandeckas Jpo0b, TOKIECTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAKECHUM, o gopMyiiam, mpeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOIYCTUMBbIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHU) peann30BbIBaTh Pa3JIOKEHUE MHOIOUYJIEHA HA MHOYKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U Pa3HOCTH; HAXOJIUTh
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JOMYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JIJIsl IPOOHO-
PAlMOHAIIBHBIX BBIPAKEHNUN, KOPHEM.

MoaeaupoBaTh ¢ TOMOIIBIO (POPMYIT peabHbIE MPOIECCH
Y SIBJICHUS

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA U3yYEHHBIX
INZEINIVH
rpaduueckoe pemeHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMU: QyHKIMS, rpaduK QyHKINH,
HYJIX QYHKIIUU, TPOMEXKYTKHU 3HAKOIIOCTOSTHCTRBA,
IPOMEKYTKH BO3pacTaHusi, yObIBaHUsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

AHAJIN3UPOBATH, CPABHUBATD, 00CYK1ATh CBOICTBA
(YyHKUUNA, CTPOUTH UX IpadUKH.

OnepupoBatb NOHATHUSAMHU: IPSIMAasi TPOMOPIIUOHAIBHOCTD,
o0OpaTHas MPONOPLMOHAIBHOCTb, TUHEHHAS (PYHKITHS,
KBajipaTuyHas PyHKIWs, mapadosa, runepooa.
HUcnoab3oBarh rpagyKu U1l ONPEAECICHNS CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEH, I PELICHUS 3a/1a4 U3 APYTHUX
y4eOHBIX TPEIMETOB U PEaTbHOM KU3HU; MOAETHPOBATH

C MOMOTIIBIO TPA(UKOB peaTbHbIC TPOLIECCHI U SBJICHUSI.
Beipaxkarb ¢popmyiamu 3aBUCUMOCTH MEXY BEJIMUMHAMU

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa, 9 kiace/ MaxkaperueB F0.H., Munmtok H.I'., Hemkos K.W. u npyrue; nox penakiuei TenskoBckoro C.A., AKITMOHEPHOE
obmectBo «M3natenbpcTBo «IIpocBemenne»

» AnreOpa, 8 kiacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemkos K.U. u npyrue, Akiuonepaoe o0miectBo «M31ateascTBo
«IIpocsemenue»

* MaTtemaruka. Anredpa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MakapeiueB FO.H., Munatok H.I'., Hemikos K.W. u
npyrue; nox pea. TenskoBckoro C.A., AkunonepHoe oomectso «M3natensctBo «IIpocBemienue»

* MaTtemaruka. Anredpa: 8-i kiacc: 6a30BbIl ypoBeHb: yueOHUK, 8 kinacc/ MakapeiueB FO.H., Munatok H.I'., Hemkos K.W. u
npyrue; nox pea. TemsikoBekoro C.A., AkuimonepHoe obmectBo «M3natennbctBo «IIpocBenienue

* Maremaruka. Anredpa: 9-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ MakapsiueB FO.H., Munmtox H.I'., HemkoB K.U. u
npyrue; nox pea. Temsikockoro C.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBenienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/
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