MYHHULUITAJIBHOE ABTOHOMHOE
OBIIEOBPA3OBATEJ/IbHOE YYPEXK/JIEHUE
«CPEAHAA HIKOJIA Ne 152 UMEHMU A./l. BEPE3UHA»

COI'J/IACOBAHO YTBEPXX/JAIO
HAy4HO-Memoou4eckum HAupexmop MAOY CLI Ne 152
coeemom MAOY CII Ne 152 I'ymopuna CA.
IIpomokoa N2 5 om 28.08.2023 npuka3 N2 600/w om 30.08.2023
PABOYAS MIPOTPAMMA
AJITEBPE
9 KJIACC
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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA O0ECNEYMBACT U3YUCHHUE IPYTUX JUCIUIUIMH KaK €CTECTBEHHO-
HAy4yHOTO, TaK M TYMaHHUTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO Iis
MPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PaszButue vy
OoOyJarommXxcss HAyYHBIX TPEICTABICHUNA O TPOUCXOKIACHUM U CYITHOCTH
anredpanyecknx abCTpakiuii, crnoco0e OTpaKeHHs MAaTeMAaTHYeCKOW HayKou
SBIICHUI M TIPOIIECCOB B TPUPOJAE U OOIIECTBE, POJH MaTEeMATHYECKOTO
MOJICJIMPOBAaHUSI B HAYYHOM TIO3HAaHUM W B TPAKTHKE CHOCOOCTBYET
(GhOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAa4eCTB MBIIUICHUS, HEOOXOIUMBIX
JUISL aJanTaiid B COBpPEMEHHOM IdpoBoM obmiecTBe. M3yueHue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMEHHUs  HaOmIOJgaTh, CpaBHUBATh, HAXOIUThH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JCWCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHne Kypca ainreOpbl 00ecreuynBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONMIUXCS: OHU HCIOJIB3YIOT JCAYKTHBHBIE M WHIYKTHBHBIC
paccyxaeHusi, o000IIEHNEe W KOHKpPETH3allhio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe MpeANoiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBbHOCTH  OOYYaIOIUXCs, TI09TOMY CaMOCTOSITEIbHOE pelIeHUE 3ajad
00yUaIOIUMHUC SIBISIETCS pealin3aluel AesITeIbHOCTHOTO MPUHITUTIA O0yYSHHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» yriayO0iaéHHOro
U3YYECHHUS OCHOBHOE MECTO 3aHHUMAIOT COJEpPXKATeIbHO-METOJANYECKUE JIMHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpanyecKue BBIPAKECHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkmum». Kaxmas u3 3TUX coAepKaTelbHO-METOAUYECKUX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JIpYTUMHU €ro JUHUSAMHU. B Xome wm3ydeHus Kypca OOy4aromuMcs TPHUXOIUTCS
JIOTUYECKU PACCY’KATh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBSI3M
C 3TUM B MpOrpamMMmy yueOHOTo Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTHKHW, TpPEACTAaBIECHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTHYeCKOTO
oOpa3oBaHMsi W  CHOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYaIOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. CojaepxaTelbHOW M CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISIETCS €ro WHTErpPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «YWclia W BBYHCICHUS» CIYXUT OCHOBOW A
JAJIbHEUIIIEr0 U3y4YeHUsT MAaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroOlUXCs
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIH30BAThCS AITOPUTMAMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi TIOBCEAHEBHON



KU3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (POpMHpPOBAHUEM
MPEJICTABJICHUN O JIEMCTBUTEILHOM YHCJIE. 3aBEPUICHHE OCBOCHHS YHMCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Copneprxanue AByX alreOpanvyeckux JMHUN — « AreOpandeckie BhIpakeHUs»
U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYHAIOIIUXCS
MaTEeMaTUYECKOro ammapara, HeoOXOAUMOro i peleHus 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolel peaibHOCTU. Ha ypoBHE OCHOBHOTO 0011IEr0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPyHNHPYETCs BOKPYT  pPalMOHAIbHBIX
BbIpaKeHU. Asrebpa JEMOHCTpUPYET 3HAUEHHWE MaTEMAaTHKH Kak sI3blKa JUIs
MOCTPOEHUsI MATEeMAaTHYECKUX MOJIEleil, ONHUCAaHMUs TPOLECCOB U SIBICHUI
peanpHOro Mupa. B 3amaum oOydeHus: anreOpe BXOIAT TaKke JajdbHEHIee
pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHUsS,, HEOOXOIWMOTO, B YaCTHOCTH, IS
OCBOEHHUSl Kypca UH(POPMAaTUKH, M OBJAJCHUE HaBbIKAMHU JI€AYKTHBHBIX
paccyxaenuil. IlpeoOpaszoBaHue CHUMBOJIBHBIX (OpPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaXeHUsl, CHOCOOHOCTENW K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (pyHKIMOHAIBHO-TpapUUIECKON JTUHUM HAIleJIEHO Ha MOJy4YeHHUe
oOyyaroluMucs 3HaHUM O (QYHKIUSAX KaK BaKHEHIIEeH MaTeMaTH4ecKou MOJEeiH
JUIsL OIIMCaHUsl U UCCIE0BAHUS Pa3HOOOPa3HbIX MPOLIECCOB U SIBICHUI B IPUPOIE
u obmecrBe. M3yueHue marepuana crnocoOCTBYET pPAa3BUTHIO y OOyYarolIUXCs
YMEHUS UCIIOIB30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATHKHU —
CJIOBECHOTO, CUMBOJINYECKOT0, Ipapuueckoro, BHOCUT BKJIaA B (hopmHupoBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH [IUBUIN3ALUU U KYJIbTYpPHI.

VYriyOnéHHbIi Kypc anreopbl XapaKkTepu3yeTcs V3yYECHHEM
JOTIOJHUTEIBHOIO TEOPETHYECKOr0 amnmapara M CBS3aHHBIX C HUM METOJOB
pemieHuss 3agad. Ausrebpa SBISIETCA  SA3BIKOM Il ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTeMaTUYEeCKOro mozenupoBanus. Ilpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHUW W NPHUHATHIE B anreOpe
OpaBWiia HUX KOHCTPYHPOBAHMS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKa3bIBaTh CYKIACHUS, Pa3BUBAIOT MATEMAaTUUYECKYIO UHTYHIIHIO,
KpaTKO M HAaIJISIIHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOEHUN M ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJHO M3 BEOyIIUX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYarOIINXCS.

CornacHo yueOHOMY MmuaHy B 7-9 kimaccax wu3yyaeTcs y4eOHBIM Kypc
«Anredbpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieNbl COAEPKAHUS:
«Uucna u BBIUKCICHUS», «ANTreOpandecKkue BBIPAKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKIMW.



Ha u3yuenne yueObHoro kypca «Anredpa» orBoautca 408 dacos: B 7 kiiacce
— 136 yacoB (4 daca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Paumonanbueie uncia. CpaBHEHHE, YNOPAIOYMBAHHE M apU(METHUYECKUE
NEUCTBUS C pallMOHATBHBIMU YUCIaMu. YHcIIoBas mpsiMasi, MOYJIb YHCIA.

CreneHp C HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alHCh YWCIa B
JNECATUYHOM MO3ULMOHHON CUCTEME CUHUCIIEHHUS.

Pemenne TekcToBBIX 3a7au apudmerndeckum crocobom. Pemenue 3amau u3
peaNbHOM MPAKTUKKU HA YacTH, Ha IpOOH, Ha MPOLICHTHI, IPUMEHEHHUE OTHOIICHUI
U TIpOMOPIMI TpH pEIIeHUH 3a]ad, peIlleHHue 3ajady Ha JBUXKEHHUEe, padorty,
MOKYTIKH, HAJIOTH.

JenumocTs 1ienbix yncena. CBoHcTBa JEIUMOCTH.

IIpocteie u cocraBHble uunciia. YETHple W Heu€THble uyucna. [lpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI M
MIPOU3BEACHUS LIETBIX YMCEIT TIPU PEIICHUU 33/1au C MPAKTUYECKUM COJIEPKAHUEM.

Haubonpmuii o0mmii AenuTeNnb 1 HauMEeHbIee 001Iee KpaTHOE JIByX YHCEI.
B3aumHo npocteie unciia. Anroputm EBkiuja.

Jlenenue ¢ octaTkoM. ApudMeTHIecKue onepaluy Hajl OCTaTKaMHu.

AuredpanvecKue BbIPpaKeHUA

BripaxxeHne ¢ nepeMEHHBIMU. 3HAUYEHUE BBIPAKECHUS C TEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXITy BETUIMHAMU B BUJIE (HOPMYJIBL.

ToxxnectBo. ToxkaecTBeHHbIE TPeOOpa30BaHUsI ANTeOPANYECKUX BHIPAKECHHM.
Jloka3aTeabCTBO TOXKACCTB.

Onnouwiensl. OHOWIEH cTaHAAPTHOTO BUJa. CTeneHb OAHOYJICHA.

MHorounensl. MHorouneH craHgapTHoro Bujaa. CTeneHb MHOTOWIEHA.
CrnoxxeHue, BbIYMTaHHE, YMHOXKEHHE U JieieHre MHorouieHoB. [IpeoOpa3oBanue
1IEJIOTO BhIpakeHus B MHOTOWIeH. KopHu MHOrousIeHa.

DopMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMBI U KBaJIpaT pa3HOCTU
JIBYX BBIPOKEHHM, Ky0 CyMMBI W KyO Pa3HOCTH JBYX BBIPKEHUN, Pa3HOCTH
KBaJpaTOB [JIBYX BBIPAKECHUHM, TIPOU3BEICHUE PA3HOCTH W CYMMBI JIBYX
BBIpAKEHUN, CYMMa U Pa3HOCTh KyOOB JIBYX BBIPAKCHUI.

Paznoxenne MHOTOWIEHA HA MHOXKHTENW. BeiHEceHne 001Iero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyNIUpOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ ongHou nepemeHHoM. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OOHOM TIEpEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHHH. YPABHEHHE  KaK
MaTeMaTH4eCcKasi MOJICIIb PEAIbHOW CUTYalINH.



JIuHetHOEe ypaBHEHUE C OJHOW MEpEeMEHHOU. YUHWCIIO KOpHEN JMHEWMHOTO
ypaBHEHHs. PermieHue TEKCTOBBIX 3a/ad C IOMOIIBI JUHEWHBIX YpPaBHEHUM.
JInneliHOEe ypaBHEHHE, COJEPKALIEE 3HAK MOYJISL.

VYpaBHeHUE ¢ IByMsI TepeMEHHBIMU. ['pauk TMHEHHOr0 ypaBHEHUS C IBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMHU.
I'paduyecknii MeToj peIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUU C JIBYMs
IIEpEMEHHBIMU. Pernienue cucrteM JIMHEWHBIX YPABHEHHUW C JBYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METONOM cioxkeHusa. Cucrema AByX JIMHEWHBIX
YpaBHEHHUI C IBYMS IEPEMEHHBIMH KaK MOJICNIb PEAIbHOW CUTYalIUH.

DyHKUNHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEKYTKH. PaccTosiHue Mexmy
IBYMsI TOUKAMHU KOOPAMHATHOMN IIPSIMOM.

[IpsimoyronbHast cucreMa KOOpAMHAT. AOciucca M OpAMHATa TOYKM Ha
KOOpJMHATHOM TiockocTu. [Ipumeps rpadukoB, 3apanubix Gopmyinamu. UteHue
rpauKoOB peaibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (yHKumu.
OyHKIMg Kak MaTeMaThyeckas MOJeNb peajdbHoro mnpouecca. OOmacTb
omnpeneneHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYHKIUU.
I'padux dynkumu. [oHATHS MakCUMyMa U MUHMMYMa, BO3pAacTaHUs U yObIBAHMS
Ha [IPUMEPAx PealbHbIX 3aBUCUMOCTEM.

Jluneitnas dyukumsi, e€ cpoiictBa. ['paduk nuueliHow dyukuuu. ['paduk
dbyukiuu y = |x|. Kycouno-3amannbie QyHKITUH.

8 KUIACC

Yuciia ¥ BBIYUCTICHUA

KBaapartubie kopHu. ApudMeTUUeCKuii KBaJApaTHBIN KOPEHb U €T0 CBOWMCTBA.
IlonaTe wuppanuoHanbHOro uucina. JleWcTBUs € HUppalUOHAIBHBIMU YHUCIaMU.
CBoiicTBa IEUCTBUI ¢ MPPALHOHAIBHBIMYA YKciIaMi. CpaBHEHNE HPPALIMOHATIBHBIX
quce.

IlpencraBieHnss O pacIIMPEHUSAX UYMCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJbHBIX, LEJIbIX, PAlUOHAIbHBIX, JCHCTBUTEIBHBIX uncen. CpaBHEHHE
yucell. YucaoBbIe POMEXKYTKH.

HeiictBuss ¢ ocrarkamu. OcrtaTku creneHeil. IIpumeHeHue oCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3aa4.

Pa3meppl 0OOBEKTOB OKpYXAlOIIEro MHpa, JIUTEIBHOCTh IPOLIECCOB B
OKpy>karomeM Mupe. CTaHIapTHBIN B YUCIIA.

AuredOpanvecKue BhIPaKeHUA

AnreOpandeckast 1poOb. JlomycTrmble 3HA4YEHUS TEPEMEHHBIX B JIPOOHO-
palMoHaNbHbIX BbIpaxkeHUsX. OCHOBHOE CBOMCTBO anredOpandeckoi ApooOu.



CrnoxxeHue, BbIUMTAHHE, YMHOXXEHHE U JeJieHHe anreOpanyeckux apoOei.
Brinenenue menoi yactu anredbpanueckout 1poomu.

PaunnonanbHubie BBIPAKECHUS. ToX1eCTBEHHBIE npeoOpa3oBaHuUs
PAlMOHAJIBHBIX BBIPAKECHUM.

JlomycTumble  3HA4YEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COIAEpIKAIIUX
apu(pMeTHYeCKue KBaJpaTHble KOpPHH. TOXXIECTBEHHbIE MpeoOpa3OBaHUS
BBIPAKEHUM, coiepxKalnX apupMeTUIeCKUe KBaJPATHbIE KOPHH.

Crenenb ¢ 1enbiM TOKazaTeneM U €€ cBoiictBa. IIpeoOpazoBanue
BBIPAXEHNN, COAEPIKAILIMUX CTEIICHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApPAaTHOTO YpPaBHEHUS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpaTHBIM
ypaBHeHUsIM. KBaJpaTHOE ypaBHEHUE C MapaMeTpPOM. Perienne TeKCTOBbIX 3a7a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHECHUM.

JlpoOHO-paiinoHanbHble  ypaBHeHUsA. PemieHue  apoOHO-palmoHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3aJady C IMOMOIIBIO JPOOHO-palOHATIBHBIX
ypaBHeHUi. ["padmyeckas uHTepIpeTalys ypaBHEHU ¢ IByMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HeCTporue HepaBeHcTBa. ClioxkeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHUWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IlonsaTne O pelieHMH HEpPAaBEHCTBA € OJHOW NEepeMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeiHOe HEpPaBEHCTBO C OJHOM IEPEMEHHOW W MHOYKECTBA €r0 PEIICHUM.
Penienue TMHENHBIX HEPABEHCTB C OJIHOM MepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemieHune TEKCTOBBIX 3aaad ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUNHA

OO6unacThb onpesiesieHsi 1 MHOXECTBO 3HaueHui ¢yHKuuu. CrocoOsl 3a1aHus
¢bynkuuid. ['padux dynkuun. Urenue cBoilcTB pyHkuuu no e€ rpaduxy. Ilpumepsr
rpaukoB (yHKIHIA, OTPAKAIOIINUX PEATLHBIE MPOLECCHI.

Jlunetinas ¢yHkusa. DOyHKIUM, ONUCHIBAIONIME MPSIMYI0 H OOpaTHYIO
POIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTsa.
Kycouno-3aianabie pyHKINH.

9 KUIIACC

Yucaa v BLIYUCICHUSA



Kopenb n-i1 crenmenu u ero cBoicTtBa. CTeneHb C palMOHAIBHBIM
NOKa3aTeJIeEM U €€ CBOWCTBA.

AJiredpanyvecKue BbIPaKeHHsI

ToxxnecTBeHHbIE TPEOOpPa30BaHUsl BBIPAKEHHM, COAEpKAUIUX KOpPEHb n-U
cteneHd. ToxaecTBeHHbIE MpeoOpa30BaHUsl BhIPAKEHHUM, CONEPIKALUX CTENEHB C
palMOHAJIbHBIM [TOKA3aTEJIEM.

KBagpatneiii TpéxuneH. KopHu KkBagpaTHOro TtpéxwieHa. PasnoxeHune
KBaJpaTHOTO TPEXUJIEHA HA JIMHEUHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaapatsasie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUyecKoro MeToja NpH pEeUIeHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue apoOHO-palMOHABHBIX YPaBHEHUH.

Peuienne cucrem ypaBHEHU C AByMs NIEPEMEHHBIMU. Penienne npocTenmmx
CUCTEM HENMHEWHBIX ypaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMBI HENMHEHWHBIX YPAaBHEHUU C IBYMs NepeMeHHbIMU. Cucrema
JBYX HEJIWHEWHBIX YpPaBHEHUW C JIByMs INEPEMEHHBIMM KaK MOJIENIb PEaJIbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellieHue TMHENMHBIX HEPaBEHCTB. [oka3arenbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA ¢ OJHOM IEpeMEHHON. PemeHune KBaapaTHBIX
HEPABEHCTB Irpa)UUeCcKUM METOJOM M METOJIOM HMHTEpBajoB. MeTO/l MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPAaBEHCTB. IIpocTeliine HepaBeHCTBA ¢ TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ aByms IepeMeHHBIMM. PerieHue HepaBeHCTBA € AByMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYMs MepeMeHHbIMHU. ['paduueckuii
METOJ] PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkrusa.  CBoiictBa  QyHKOMA:  Hynd  (QYHKIIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (PYHKIIMHU, TTPOMEKYTKHA BO3pacTaHusi U yObIBaHUSA (PYHKIUH,
YETHBIC U HEYETHBIE (DYHKIMK, HaUOOJIbIlIee U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢yHknus u €€ cBoictBa. Mcmonb3oBaHHE  CBOWCTB
KBaJpaTuyHOW  GyHKIMU I pemienust 3amad.  [loctpoenme  rpaduka
kBagpatuyHoi ¢yHkuuu. Ilonmoxkenune rpaduka KBagpaTMuHONW (QYHKIUU B
3aBHCUMOCTH OT €& Koo punuentos. 'papuku dyukumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. lloctpoenne rpapukoB GyHKIMI ¢ TOMOLIBIO IIPEOOPA3OBAHUIA.

Hpo6Ho-nuHeiHas ¢pyukuus. UccnenoBanue GyHKINN.

OyHKIMS y = X" ¢ HaTypaJIbHBIM TTOKa3aTeneM 1 U €€ rpaduk.

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOIrPeCcCUm



[Tonsitue wuwcinoBod mocnenoBaTenbHOCTU. KoHeuHbIE W OECKOHEUYHBIE
nocienoBarenbHOCTH.  OrpaHudeHHass  MOCIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocliieoBarebHOCTh.  CrnocoObl  3adaHus
MOCJIEIOBATENbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, C MOMOUIBIO (HOPMYJIBI 7-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernueckas u reomeTpuueckass mnporpeccuu. CBoiicTBa YJICHOB
apupMETHUYECKOH U TeoMeTpuueckoil mporpeccuit. @DopMmyibl #-ro  YjeHa
apu(PMETUUECKON M reoMeTpuyeckor nporpeccuil. @opMysbl CyMMbl MEPBBIX 71
YJICHOB apu(PMETHUECKOM M TE€OMETPUYECKOM Mporpeccuii. 3aadn Ha MPOIICHTHI,
OAHKOBCKHE BKJIA/Ibl, KPEAUTHI.

IIpencraBieHre O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUH
OECKOHEYHO yOBbIBAIOIIEH Fr€OMETPUYECKON MTPOTPECCHUM.

Meron matematnueckon nHaykuuu. [Ipocreimume npumepsl.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI YUEBHOI'O
KYPCA «AJT'EBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTepU3yITCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MAaTE€MAaTUKOB M POCCHICKONW MAaTEMATHUYECKOM IIKOJIbI, K HCIOJIB30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYyHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAIBHO-3TUYECKUX MPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TPyA0BOI0 BOCIIMTAHMS:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0pa3oBaHUs Ha TMPOTSHKEHMM BCEHM JKM3HM JJIsl yCHEIHON MNpodeccruoHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYeCKOro BOCIIUTAHMSL:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMS:

OpUEHTAlMel B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
NEATEIbHOCTH, JTANoOB €€ pa3BUTHUS M 3HAYMMOCTH [JIs Pa3BUTHA LIMBUJIM3AIUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MATHYECKOM KYJIBTYpPOH KaK CPEICTBOM
ITIO3HAHUSA MHPA, OBJIAJCHUEM HABBIKAMU MCCIIEN0BATENBCKON AEATEIbHOCTH;

6) ¢puzmueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBLHOIO 0JIaronoJay4ms:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a >KWM3HM  (3I0pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JIJIsl PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Ji1 OKPYKAIOIIEeW Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHPOBATH M OICHUBATH PHCKH H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNSI TIOHSATHN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTETbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MAaTEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HamOoJiee TMOAXONAIIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE TMpOllecca, a TaKkKe BBIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUJOB U (OPM MIPEACTABICHHUSI;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1a4ud CXeMaMu, JuarpaMMaMu, MHOU TpauKoi U UX KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1elCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PCEUICHUS 3a/JayH,
KOMMEHTHPOBATh TIOJIYYCHHBIA PE3YNIbTAT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOyieMbl, pemaeMoil 3alayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSAMU IPYTHX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3IMYME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh PE3yJbTaThl PEIICHUs 3aJauM, IKCIIEPUMEHTA, UCCIEAOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3amad
MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/lad, MNPUHUMATH LEhb
COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenensiTs BUABI paboT, ITOTOBapHBAaThCs, OOCYXIaTh MPOILECC M PE3yNbTaT
paboThI, 0000IIaTh MHCHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C IPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBHSA
Camoopranuzamnus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELIECHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIOBOE);

CaMOCTOSITENILHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WIH €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCS PECYpPCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHs] MaTeMaTUYEeCKOM 3a7aui, CAMOMOTHBALIUU U PEIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI JTOCTHXKEHUS UM HEAOCTUIKEHUS LIEJIN, HAaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6y4yeHus B 7 kjiacce 00y4aromunics MOTYYUT CICITYIONTUE TTPEIMETHBIE
pe3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

PanmonanbHble ynca.

[TepexoauTh OT 0gHOW (HOPMBI 3aMMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIbHBIX YHCEN, MHOKECTBA 1EIBIX
YUCeJl, MHOYKECTBA PAlMOHAIBHBIX YHMCEJ NPU PELIEHWH 33a]a4, IPOBEICHUU
PacCyKJICHUHU U JI0KA3aTEIbCTB.

[ToHuMaTh 1 OOBACHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAJbHOTO YHCIIA.

CpaBHHBATh M YHOPSIAOUYNBATH PALIMOHAIBHBIE YUCIIA.

BrImiontHSATh, coYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(MeEeTHUECKHe
JEUCTBHUS C PALMOHAIIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEII U MPABUJIA
JNEVCTBUH, MPUEMBI PALIMOHATIBHBIX BBIYUCIICHUM.

BpInonHATE 1€MCTBUS CO CTENEHAMU C HATYPAIbHBIMU MMOKA3aTEISMM.

Haxonuts 3HaY€HHsI YMCIIOBBIX BBIPAXKEHUM, COAEPXKAIIMX PalMOHAIbHbIC
yyclia M CTENEHUW C HaTypalbHBIM IIOKa3aTejeM, MPUMEHATH pPa3zHOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCIICHHUS, COCTABJISATh U OI[EHUBATh YHUCJIOBBIC BHIPAXKEHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyrisiTh  uyMclia C 33JaHHOM TOYHOCTBIO, a TaKXKE II0 CMBICIY
IIPAKTUYECKOM CHUTyallud, BBIINOJHATh IPUKUIAKY U OLEHKY pe3yJibTaTra
BBIUMCIICHUH, OILICHKY 3HAYEHUM 4YHCIJIOBBIX BBIPAXKECHUH, B TOM 4YHUCIE TIpU
PEIICHUY MPAKTUYECKUX 3a/a4.

PemaTte TekcTOBBIE 3amauu apu(PMETHUECKUM CIIOCOOOM, HCIOIB30BATh
TaOJNHIIBI, CXEMBbI, YEpPTEXKH, IPYrHe CpPEACTBa TMPEACTABICHUS HaHHBIX IPHU
pelleHnu 3a7a4.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBIO BEJIUYHMH, MPOLECHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7ad C yY4ETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enmuMocCTb.

Jloka3bIBaTh U MPUMEHSTH MIPU PEIICHUHU 3a/1a4 TPU3HAKH JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku AETUMOCTH CYMMBbI U IPOU3BEACHUSI LIETBIX YUCE.

PacknaapiBaTh Ha MHOKUTENIU HATYpaIbHbIE YHCIIA.

CBoOOMHO oOmepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YUCIIA.

HaxoauTe HamOoNbIIMK OOIIMI JEeTUTeIh M HauMeHbIllee 00Ilee KpaTHOe
Yyuces U UCIMOJIb30BaTh UX MPU PEIICHUH 3aa4, IPUMEHSTh anroput™ EBkiuna.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOMAYJIO, MIPUMEHSITh CBOMCTBa
CpaBHEHUH MO0 MOYJIIO.

AJire0panyvecKue BbIPaKeHUsI

BripaxkeHust ¢ nepeMeHHbBIMHU.

Hcnonp3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuara.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN MNpU 3aJlaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3zoBaHus BEIPAKEHUIM, TOKA3bIBATh TOXK/IECTBA.

MHOTO4JIEHBI.

Beimonuate  nmpeoOpa3oBaHus — IIEJIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BolimonHaTh fefcTBUS (CI0KEHUE, BRIUUTAHNUE, YMHOXKEHUE) C OJHOWICHAMHU
¥ C MHOTOWICHAMHU, MPUMEHSTH (DOPMYIIbI COKPAIIEHHOIO YMHOKEHU (KBaApaT u
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U pPa3HOCTh
KyOOB), B TOM YHCJIC JUTsI YIIPOILIEHUS BHIYUCICHHM.

OcyliecTBIATh Pa3IoKEHUE MHOTOWIEHOB Ha MHOMXHUTEIH C TOMOIIBIO
BBIHECEHMS 32 CKOOKH OOIIEro MHOXXHTEJNSI, TPYIIUPOBKHU CllaraeMbIX, IPUMEHSIS
(bopMyJIBl COKPAIEHHOTO YMHOXEHUS.

[IpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJIsl PENICHHS PA3IMYHbBIX 33724
U3 MaTeMAaTUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENMEHEH C HATypaJlbHBIMU TOKa3aTeJSIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHbIe ypaBHEHUS C OJHON MEPEeMEHHOW, NMPHUMEHssT MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUsS K paBHOCUIILHOMY emy. [IpoBepsTh, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TonOupaTes mnpuMepsl TAp YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemate cucteMbl JByX JIMHEWHBIX YPAaBHEHUH C JBYyMS IEPEMEHHBIMU, B TOM
quciie rpaQuIecKu.

CocTaBnsaTe M pelmarb JMHEHHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJOBHUIO 3a/layd, WHTEPHPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4eHHbIN Pe3yJIbTaT.

DyHKUNHA

Koopnaunate! u rpaduku.

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, HMHTEPBAJbl, 3aAMMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anredpanvecKoM S3bIKE.

OtMmeyaTs B KOOPAMHATHON INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduku TMHEWHBIX (PYHKIUH.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPaCCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTENLHOCTh, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHre (PyHKIIMH MO0 3HAYECHUIO €€ apryMEeHTa.

[Tonumats rpadudeckuii cmocod MPeACTaBICHUS W aHalu3a WHGOpMAaINH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHGOPMALINIO U3 TPa()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYHKUMH [ aHaiu3a Trpa@UKOB peabHbIX
3aBUCUMOCTEeN (HyJau (QYHKIMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DyHKLHH,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUs (GyHKIHUM, HaOOJbIIEe W HAUMEHbIIIEe
3HaYEHUA PYHKIUN).

Hcnonb3oBaTh rpauku AJisl KCCIE0BAHUS MPOIIECCOB U 3aBUCUMOCTEM, IPH
pelleHny 3aa4 U3 JPYTUX YYEOHbIX MIPEIMETOB U PEaIbHOM JKU3HU.

K xonity oOyuenus B 8 kj1acce oOy4aromuiicss moJIyduT CAEAYOUUe NpeIMETHbIC
pEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
NppaunonanbHble YnCIa.
[ToHnmMath W WCOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUHA YHCIOBBIX
MHOKECTB.
CB00OHO OTepHUpOBaATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apu(PpMETHUCCKUN
KBaJIpaTHBI KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIC
KOpHH, UCTIONB3ysd  TpU  HEOOXOAMMOCTH  KaJbKYJSATOD, BBITIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KAUIMX KBaJpaTHbIE KOPHHU, HCIOJIb3Yys
CBOMCTBA KOpPHEM.

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHHUSI, OKPYTJIEHUS U BBIYUCIEHUI, N300pakaTh 1€HCTBUTEIbHBIE
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

Hcnonp30BaTh 3anucu OOJIBIIMX M MaJIbIX YHUCET C MOMOUIbIO JECATUYHBIX
npobeil u creneHed yucna 10, 3amuchiBaTh U OKPYTJISATH YHUCIIOBBIE 3HAUYEHMUS
PEaIbHBIX BEIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmuMocCTb.

CB0oOOHO omepupoBaTh IOHATHEM OCTAaTKa [0 MOAYJII0, IPUMEHSTH
CBOMCTBAa CPABHEHHM MO MOJYJIIO, HAXOJINUTh OCTaTKH CYMMBI U IIPOU3BEICHUS IO
JTAHHOMY MOJYJIIO.

AuiredOpanyeckue BbIpaKeHU s

JpoOHO-paliuOHaIbHbIE BBIPAXKECHHUSL.

HaxonuTte momycTUMble 3HAYEHUs MEPEMEHHBIX B APOOHO-paIllMOHATBHBIX
BBIPAKECHUSAX.

IIprMeHSAT, OCHOBHOE CBOMCTBO PAIIMOHAIIBHOM JIPOOH.

BoimonHaTe npuBeneHue anredpandyeckux Ipodeil Kk oOlemMy 3HaMeHaTesto,
CIIOKEHUE, YMHOKEHUE, JIeTICHUE alNredpandeckux apooei.

BBINIOHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATBHBIX BBIPAKEHUN.

[TpumensaTs npeoOpa3zoBaHUsl BEIPAXKEHHUM A7 PEIICHUS Pa3IMYHBIX 33]a4 U3
MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAJIbHON IPAKTUKH.

Crenenu.

[IppuMeHATP TOHATHE CTENEHW C LEJIBIM  IOKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LENbIM TIOKa3aTeNeM.

HppauroHaabHbIe BBIPAXKECHUS.

HaxoauTe nonyctumele 3Ha4E€HHS IEPEMEHHBIX B BBIPAKECHUSIX, COAEPIKAIINX
apu(pMETUUECKUE KBAJAPATHBIE KOPHH.

Bremonusate npeoOpa3oBaHUsl HpPpalMOHANBHBIX BBIPAKEHUH, HCIONb3Ys
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemats kBafpaTHbIE ypaBHEHHS.

Pemars 1po6HO-palioHalIbHbIE YPABHEHHUS.

Pemate nuHEHHBIE ypaBHEHMS C IlapaMeTpamMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBOAUTE HCCIIETOBaHKS YPABHEHUW M CUCTEM YPABHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKuX MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIM CUCTEMa YPaBHEHUW pELIEHUsS, €CIM HMEET, TO CKOJIBKO, U
npouee).



[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amauu K €€ anreOpamdecKoit
MOJEIM C TIOMOIIBK) COCTaBIICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]auM MOJYyUYEHHBIN pe3yJbTar.

[IpumeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLIEHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauueckyr0 WUTIOCTPALlMI0O MHOXKECTBA pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TonnMath ¥ MCHONB30BaTh (HYHKUIMOHAIBHBIE MOHATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENENITh 3HaueHHe (YHKIMH MO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku (pyHKUMN , ONMHUCHIBATh CBOMCTBA YMCIOBOW (DYHKLUHHU IO
e€ rpaduky.

K xonIity oOyuenus B 9 kj1acce oOy4aromuiicss MOJIyYuT CAEAYOUUe NPeIMETHbIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUA

CBOOOIHO ONEpUPOBATh MOHATHUSIMHU: KOPEHb n-M CTENEHHU, CTENEHb C
pallMOHAIBHBIM TMOKA3aTeJIeM, HaxXOAUTh KOPEHb K-l CTENEHU, CTENEHb C
pallMOHANIbHBIM TIOKAa3aTeJieM, HCIOb3Yysl MPU HEOOXOAMMOCTH KaJlbKYJISATOD,
IIPUMEHATH CBOWCTBA KOPHS /-1 CTETIIEHU, CTENICHH C PALIMOHAIIBHBIM ITOKA3aTEJIEM.

Hcnonb30BaTh NMOHATHE MHOMKECTBA JACHCTBUTEIBHBIX YMCEN IPU PEIICHUU
3a7a4, IPOBEJICHUU PACCYXKICHUMN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCIA, OKPYIJISAThH
JNEUCTBUTEIILHBIE YHCIIA, BBINIOJIHATh MPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
YUCJIOBBIX BBIPAKCHUMU.

AuredpanvecKue BbIPpaKeHUA

CB0OOIHO oOmEepUpOBaTh MOHATHEM KBAJPATHOTO TPEXUICHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIICH HA JIMHEWUHBIE MHOXKUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApATHBIE ypPaBHEHUSA, YPAaBHEHHS, CBOISIIMECH K
HUM, APOOHO-paIMOHAIIbHBIE YPABHEHHUSI.

PemaTte Hec0KHBIE KBaJpaTHbIE YPABHEHUSI C TAPAMETPOM.

Pemate nuHEHBIE HEpPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, HMCIOJb30BaTh
METOJ WHTEPBAJIOB, M300pakaTh PEIICHHE HEPAaBEHCTB HA YHCIOBOW MPSMOH,
3aIMChIBATh PELICHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemats HECIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHUM C TAPAMETPOM.



[IpumeHsATh METOABl PABHOCHIBHBIX MPE0OpPa30BaHMM, 3aMEHBI ITEPEMEHHOM,
rpaduyecKoro MeToAa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHe.

Pemate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHHWE CHUCTEMBI
HEpaBEHCTB Ha YMCIIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C IOMOLIBIO CHMBOJIOB.

Pemiatb ypaBHEHHs, HEPABEHCTBA W HUX CHCTEMBbI, B TOM 4YHUCJIE C
OTrpaHUYECHUSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKux MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPAaBHEHHE WM CHCTEMA YPAaBHEHUW pPEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath TEKCTOBBIE 3ajayM alreOpavdeckKuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHHSI YPAaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI ISl COCTABJIEHUSA
MAaTEMaTU4YECKOW MOJEIM pEAIbHOM CUTyallud WU IPUKIAJHOW 3aJauy,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPeCcCHH

CB0OOOIHO oOmepupoBaTh TMOHITHSAMHU: 3aBHUCUMOCTb, (YHKIHS, Trpaduk
byHKUMH, TpsMas TOPONOPLHUOHAIBHOCTb, JIMHEWHAss (QyHKUUS, OOpaTHas
MPONOPLIUOHATIBHOCTD, Mapadoia, runep0osia, KyCOuHO-3alaHHast PyHKITUS.

UccnenoBarh pyHkImio o € rpaduky, ycTaHaBIMBATh CBOMCTBA (yHKIIHIA:
0o0JacTh oOmpeneraeHusi, MHOXKECTBO 3HAUYECHHM, HYyJIM (YHKIHUH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHuss M YObIBaHUs, 4YETHOCTb U
HEYETHOCTb, HANOOJIbLIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTBHI.

Pacno3naBaTth kBagpaTuuHyro QYHKIUIO IO (opMmysie, IPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX QYHKUIMN U3 peaabHOU KU3HU, PU3UKHU, TEOMETPUHU.

Onpenensate noynoxeHue rpaduka KBaJApaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT €€ K03 (DUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMH, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHOU (PyHKIMH 10 €€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUUHOW (PYHKIIMM JIJIs1 PEIICHUS 3a1a4.

Ha npumepe kBaapatuyHOW (PyHKIIMU CTPOUTH rpaduk GpyHkumu y =af(kx +
b) + ¢ ¢ momotbo MpeodpazoBanuii rpaduka GyHKIUN y=f(X).

WNnmroctpupoBaTh € TMOMOIIBIO TIpaduka peanbHYI0 3aBUCHUMOCTb WM
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpHUYECKasi POrpeccCuu

CB060OHO ONEpUPOBATH MOHATUSAMU: TIOCIEA0BATENbHOCTD, apudMeTndecKas
U TEOMETPHUYECKAs IPOIPECCHUMU.



3amaBaTh MOCIEAOBATEIBHOCTH pPa3HBIMH CIIOCOOAMU: OMNHMCATEIbHBIM,
TaOJIMYHBIM, C IOMOIBIO0 (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMONHATL  BBIYMCIEHHUST C  HCMIOJIb30BaHHEM (OpPMYJ 7n-TO  4JieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOrPECCUil, CYMMBI IEPBBIX # YJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTH TOYKaMU Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YUCIOBBIMHU MOCIIEIOBATEIBHOCTIMH, B TOM
YUCIIe 33J1a4M U3 PEaJbHOM KU3HM (C MCIOJIb30BAHUEM KaJIbKYJISITOPA, HU(PPOBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh ¥ NOpPUBOAUTH NPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCJIEIOBATENbHOCTEH,  OrPAaHUYEHHBIX  IOCJIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (YObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTp npeAcTaBieHHe O CXOAUMOCTH NOCIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaroOIIel reOMeTpUUECKOI MPOTrpeCCHH.

[IpumeHsATh METOA MAaTEMAaTHYECKOW UHIYKIMU MIPU PELICHUH 3a/1a4.

Monyab «IITkoabHBIA YPOK» A4 5-9 KiIaccoB

Ypoku OpraHusyroTcsi ¢ 0053aTeIbHBIM HUCIIOJIb30BAaHUEM BOCHHUTATEILHOMN
cocTaBimomied ¢ omnopod Ha Moayib «llIkoneHbll ypok». Hcnonb3oBaHue
BOCIIUTATENIBHBIX BO3MOXHOCTEH OpraHW3alii ypoKa Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusl MPE/IOJIaraeT:

1. Tlonnep:kaHue MHTEpECA K YUEHUIO, K MPOLIECCY MO3HAHUS, aKTUBU3ALUN
MO3HABATENLHOM JESITEIbHOCTH 00YYarOIITNXCS.

2. BocnuraHue CO3HATEIbHOW AUCHUIUIMHBI (YMEHUE YUYUTENsl MOKa3aTh
BOXHOCTh y4e€OHO-TIO3HABATEIBHOW JCSITEIIBHOCTH, YyYeOHONH W  TPYyIOBOM
JTUCITUILINHBI).

3.  ®opMHUPOBaHHE YMEHHI W HABBIKOB OPraHU3AllMU YYaIlUMHUCS CBOEU
JEATELHOCTU (OpraHu3alysl CaMOCTOSTEIbHOW pabOThl yyaluxcsi, COOJII0JCHUE
TEXHUKU O€30MacCHOCTH M TUTUEHWYECKUX TMPaBWI, CBSI3aHHBIX C OCaHKOM U
opraHu3zanuen paboyero Mecra).

4. Bocnura"ue KyJbTYpbl OOIICHUs (opraHu3aiusi OOIIEHUs Ha YPOKe,
dbopMHpOBaHUS yYHUTENIEM YMEHHM CIyliaTh, BBICKA3bIBaTh U apryMEHTHUPOBAThH
CBOE MHEHHE).

5. @opMupoBaHUE U PA3BUTHE OIICHOYHBIX YMEHHH (KOMMEHTHPOBAHHE
OIICHOK y4YHTENIeM, OOCYXJIEHHE OIICHOK C YyYalldMHUCA, KOJUIEKTHBHOE
OLICHMBAHUE, B3aMMOIIPOBEPKA U OLIEHUBAHUE APYT APyra y4alnuMucs).

6. Bocnuranue ryMaHHOCTH (XapakTep OTHOLICHUM «yUHUTENIb — YUYEHHK),
pEryJIMPOBaHKUE YUYUTEIEM OTHOIICHUN MEXK/Yy yUalllUMUCH).

Marematuka. Anredpa. OnHOWM M3 OCHOBHBIX IIEJIEH HM3YyYEHUS MATEMATHKU
I'eomeTpusi. SIBJISICTCSI PA3BUTHUE MBIIUICHUS, B MEPBYIO OYepe/ib




abctpaktHOro  MmbiinuieHus. C  TOYKM — 3peHHS
BOCIIUTAHHUA TBOPYECKOM  JUYHOCTH  OCOOEHHO
BA)KHO, YTOOBI B CTPYKTYPY MBILUICHHS ydalluxcs,
KpOME aJIrOPpUTMUYECKUX YMEHUH U HABBIKOB,
KOTOpble  COPMYJIHpPOBAaHbBl B  CTaHJAPTHBIX
npaBmwiax, ¢GopMmyiax M aaropuTMax JIeWCTBHIA,
BOIIUIA 3BPUCTHYECKHE MPUEMBI KaK OOIIEro, Tak U
KOHKPETHOTO Xapakrepa. DTH IpUEMBI, B YACTHOCTH,
dbopMupyIOTCS TpU TIOMCKE pelieHus  3aaad
NOBBIIIEHHOTO YPOBHS CJOXHOCTUM. B mpouecce
U3y4EHUs1 MaTEMATHKHU TaKke GOPMUPYIOTCS U TaKUe
KayecTBa MBIIUICHHUsS, Kak CWia H THOKOCTb,
KOHCTPYKTUBHOCTh M KPUTUYHOCTb. [l amanranuu
B COBPEMEHHOM HWH(GOPMAIMOHHOM  OOIIECTBE
BOXHBIM  (hakTOpoM  siBIsieTcsl  (hOpMHUpOBaHUE
MaTE€MaTUYECKOI0 CTUJISl MBILUIEHUS, BKIIIOYAOIIETO
B ce0s WMHAYKIUIO U JACAYKIHI0, 0000IIeHHe U
KOHKPETHU3ALMIO, aHAIU3 U CUHTE3, KJIAcCU(UKAIUIO
U CHUCTeMaTH3allii0, a0CTparupoBaHuE U aHAJIOTHIO.




TEMATHUYECKOE IINTAHUPOBAHUE

9 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Konrpoabiibt TpaxTiiecikue o0pa3oBaTebHbIE
e padoThbI padoThI pecypest
PasButre MareMaTuuecKou TEOpUH 27 2
2 OYHKINN 23 1
3 UMCJIOBBIE [TOCJIIEAOBATEJIBHOCTU 24 )
N ITPOI'PECCUUN
4 YPABHEHUA 1 HEPABEHCTBA. 46 4
5 AJITEBPAMYECKUE BBIPAXKEHNA. 9 i
CreneHsb ¢ palioHaJIbHBIM [T0KA3aTEIEM
6 YPABHEHUA 1 HEPABEHCTBA. 1 0
VYpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI
. Tpuronomerpudeckue QyHKIIHMHA YUCIOBOTO 25 1
aprymeHra
2 HOBTOPGHHC, 0000111eHHEe, CHCTEMATH3AINS 5 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 0




IHOYPOYHOE IINTAHUPOBAHHUE
9 KUIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

[IepecTaHOBKM C IOBTOPEHUAMU

HCpCCTaHOBKI/I C IIOBTOPCHUAMHA

Pasmernenusa

A IWIND |~

Pa3smemenns

[ I N py—

(9]

[lepecTaHOBKH C TOBTOPEHUSMH.
Pazmermenusa

Couyeranus

Coueranus

Couetanus

O [0 | Q| DN

Pemenue 3anau

Pemenne 3agau

11

[ToaroroBka Kk KOHTPOJILHOM paboTe

12

KOHTpOJ'H:HaH pa60Ta Ha NOBTOPCHUC

(SR PGS S S TSN Sy

13

[TpumeHeHne KOMOMHATOPUKH TIPU
PEICHUN BEPOATHOCTHLIX 3a1a4.
['eomeTpuyeckas BEpOATHOCTD

14

[IpumeHeHre KOMOMHATOPUKH TIPU
pELICHUHU BEPOSITHOCTHBIX 3a/a4.




FeOMCTpI/I‘IeCKaﬂ BCPOATHOCTD

[IpumeHeHre KOMOMHATOPUKH TTPU

15 peLIEHNH BEPOATHOCTHBIX 3a/1a4. 1
I'eomeTpuueckas BEpOSITHOCTh

16 Crny4daiiHble BETMYUHBI U UX )
pacnpeneneHus

17 Cry4aifHple BETUYUHBI U UX 1
pacrpeneneHus
Orneparuu co ciy4aifHbIMUA BEJIMYUHAMU.

18 MareMatnyeckoe 0KMIaHUE U JUCIIEPCHSL. 1
3aKoH OOJIBIINX YUCET
Ornepanuu co ciry4allHbIMUA BEJIMYMHAMU.

19 MaremaTuuecKkoe OKUAAaHUE U JUCTIEPCHS. 1
3aKoH OOJBIINX YUCENT
Onepanuu co Ciry4yaiHbIMU BEJTMYMHAMM.

20 MaremaTtnyeckoe 0XKMIaHUE U JUCIIEPCHS. 1
3aKoH OOJIBIINX YKCENT

21 [IpuHIIMD MaTeMaTUYECKOW MHIAYKIUH 1

22 [IpuHUMn MareMaTUYeCKO HHIYKINN 1

3 [Ipumenenue MeToga MaTeMaTHIECKOM 1
WHIYKIIUU B Pa3HbIX 3a7a4ax

24 [IpuMeHeHne MeToga MaTeEMaTHUYECKOM 1
MHIYKIUU B Pa3HbIX 3a7a4ax

25 [TonroroBka K KOHTPOJIBHOM paboTe 1

26 [ToaroroBka K KOHTPOJILHOU paboTe 1

27 Kontponsnas padora Nel 1

28 MHo’k€ecTBO TOUEK Ha MI0CKOCTH. ['paduxu 1




ypaBHEHUI U HEPABEHCTB

MHo03k€ecTBO TOUEK Ha MI0CKOCTH. ['paduxu

29 . 1
YpaBHEHHUI U HEPABEHCTB
O6mee nmousatue Gpynkiuu. O6IacTH
30 ONPEACIICHUS U MHOKECTBO 3HAYCHU I 1
byHKIIN
O61ee nousarue ¢pyHkun. O6nacTh
31 ONPEACIICHUSI U MHOKECTBO 3HAUCHU I 1
byHKIIT
32 OcHOBHBIE CBOWCTBA (PyHKITHH 1
33 OcHoBHbIE CBOICTBA (QYHKINU 1
34 OcHoBHbIE CBOMCTBA (PyHKIIUU 1
35 Eme o cBoiicTBax QpyHKINUN 1
36 Eme o cBoiicTBax QpyHKIMN 1
37 OcHoBHble cBoiicTBa (pyHKIIMHU. Emie o 1
cBOMCTBaX (HyHKIIMU
13 OO0uwmii m1aH NoCTpoeHus rpaduxa |
byHKIIH
19 OO01muii iaH nocTpoeHus rpaduka 1
byHKIIT
40 [IpeoOpaszoBanus rpagukoB HyHKIUN 1
41 [IpeoOpazoBanus rpadukoB GyHKITUH 1
42 I'padux 1poOHO-TMHEHHON QyHKITIH 1
43 [IpeobpaszoBanus rpadukoB QyHKIIUHA. |
['padux apoOHO-TUHEHHOW YHKITUN
44 [IpeobOpaszoBanue rpadukoB: CUMMETpUs 1




OTHOCHUTENBHO oceil koopauHat. ['padux

y=If(x)| wy=f(x|)

[IpeobpazoBanue rpad)KOB: CUMMETPHS

45 OTHOCUTEHLHO Oceil koopauHar. ['paduk 1
y=If ()] my=f(x)
[IpeoOpazoBanue rpauKoOB: CUMMETPHS

46 OTHOCHUTENBHO oceil koopauHat. ['padux 1
y=lf(x)] my=F(lx])

47 OyHKINU 1

48 [TonroroBka Kk KOHTPOJIBHOM paboTe 1

49 [ToaroroBka Kk KOHTPOJILHOU paboTe 1

50 Kontponbnas padota Ne 2 1

51 [TocnenoBarensHoCcTH. CrIOCOOBI 3a1aHUS 1
IIOCJIEIOBATEIILHOCTEN

5 [TocnenoBarensHOCTH. CIIOCOOBI 3aJaHUS |
MOCJIEIOBATEIBHOCTEH

53 CBolicTBAa IIOCIIEIOBATEILHOCTEN 1
MOHOTOHHOCTb, OTPAaHHYEHHOCTh
[TocnenoBarensHocTH. CrIOCOOBI 3a1aHUS

54 noclieoBaTenbHocTe. CBoCTBA 1
MOCIE0BATEIBHOCTEMN

55 Apudmerrnueckas nporpeccus. Popmyna |
o011ero uieHa

56 Apudmernueckas nporpeccus. Popmyna 1
o01ero wieHa

57 Apudmernueckas nporpeccus. Popmyna |

0011eTO WieHa




CymMa nepBbIX N YWICHOB apu(PMEeTUYECKOM

58
pOrpeccuu
Apudmernueckas nporpeccusi. Dopmyra

59 obmero wiena. Cymma NepBBIX N YJICHOB
apu(pMeTHIECKON POTPecCuu
Apudmerrnueckas nporpeccus. Popmyna

60 o6mero uiena. CymMMa MepBbIX N 4ICHOB
apu(pMeTHYECKON IPOrpeccuu
Apudmernueckas nporpeccus. Popmyna

61 obmiero uiena. Cymma nepBbIX N YICHOB
apupMETHIECKON TTPOTPECCHH

62 Konrtponsnas padora Ne3

63 ['eomeTpuueckas nporpeccus. Dopmyina
o0111ero ujaeHa

64 ['eomeTpuueckas nmporpeccus. @opmyia
o01iero yieHa

65 I'eomerpuueckas nporpeccus. Popmyina
o011ero uieHa

66 CyMmMa mepBbIX N YICHOB T€OMETPUYECKOM
nporpeccu

67 CyMMa nepBbIX N YWICHOB T€OMETPUYECKOM
nporpeccu

68 Cymma 6eckoHeuHO yObIBaroIei
reOMEeTPHUECKON MPOTrpeccuu

69 CyMMma GeckoHEYHO yOBIBaromen
TreOMEeTPUUYECKOI MPOTrpeccuu

70 [Iporpeccun




71

JIuneiiHble peKyppeHTHbIE COOTHOIICHUS

1
72 JIuneliHple peKyppEeHTHBIE COOTHOLIEHUS 1
73 [TonroToBka Kk KOHTPOJIBHOM paboTe 1
74 KonTtponbshas padota Ned 1
75 Kopnu BbIcIINX cTeneHeN 1
76 Kophu BeICIINX cTeneHen 1
77 [IpeobOpazoBanue BbIpaKEHUH, 1
coJiepKalIuX KOpHU
7 [IpeobpazoBanue BhIpaKEHU, 1
coJiepKalIuX KOpHU
KopHu BeICIIMX CTENEHEN.
79 [Ipeobpa3zoBanue BbIpaKEHUH, 1
coAepKalX KOPHU - CTENEHU
20 Bonee cinoxubie mpeoOpazoBaHus i
BBIPAXCHHI, COIEPIKAITNX KOPHH
8 Bbonee cnoxuble mpeodpazoBaHus 1
BBIPAXEHHI, COIePKALTNX KOPHH
2 Bbonee cnoxubie mpeobpazoBaHus 1
BBIPAXEHUM, COZIEPIKALUX KOPHU
83 ®ynkuus ¥ x 1 ee rpadux 1
Bonee cioxubie mpeobpazoBanus
84 BBIPAXKEHUM, COJAEPKALUX KOPHHU. 1
Oyukims Y x u ee rpaduk
85 UppaiioHansHOCTh Yicel Y a 1
86 WppalioHansHOCTb Yicel Y a 1
87 HppanirioHanbHOCTh YKCen Ya 1




88 KonTtponbnas pabota Ne 5 1
89 HppanunoHanbHble ypaBHEHUS 1
90 HppanmonanpHble ypaBHEHUS 1
91 HppannoHanbHble YpaBHEHUS 1
92 HppauyoHanbHble HEPABEHCTBA 1
93 HppauroHanbHble HEPABEHCTBA 1
94 HppanyroHanbHble HEPABEHCTBA 1
95 ITonroToBka Kk KOHTPOJIBHOM paboTe 1
96 Kontponbnas padota Ne6 1
97 Crenens C 1eIbIM [TOKa3aTENEM 1
98 CreleHs ¢ IeNBIM IT0Ka3aTeleM 1
99 Crenens C LeTIbIM [TOKa3aTENEM 1
100 Crenennas ¢pyHkuus y=kx" 1
101 VYpaBHeHus, ci);[epncamne NIEPEMEHHYIO B |
panoHaIbHON CTENEHU
102 VYpaBHeHus, C?nepmamne IIEPEMEHHYIO B 1
paloHaJIBHON CTENIEHU
103 VYpaBHeHus, c?nepmamne NEPEMEHHYIO B 1
palMOHAIBHON CTETICHH
104 [TonroToBka K KOHTPOJIBHOM paboTe 1
105 Kontponbnas padota No7 1
106 Pemenne ypaBHeHUI BBICIIMX CTEIICHEN 1
107 Pewienne ypaBHEeHUN BBICIINX CTEIICHEH 1
108 Pemrenne ypaBHeHUI BBICIIMX CTEIIEHEN 1
109 YpaBHeHus 1




110

HepaBeHcTBa BBICHIMX CTETIEHENH: METOIBI
pelieHus

111

HepasencrBa

112

HepaBeHcTBa BBICHIMX CTETIEHENH: METOIBI
pelieHus

113

[enenue mHorouneHoB u TeopemMa besy.
Cxema ['opuepa

114

CnenctBue u3 teopeMsl besy. Pemenue
ypaBHEHHUH BbICIIUX cTerneHeil. Teopema
Buera nist ypaBHEHUH BBICIIMX CTENIEHEN

115

CnenctBue u3 Teopemsl besy. Pemenue
YPaBHEHUH BBICIIMX CTeNeHen. Teopema
Buera nnst ypaBHEeHUH BBICHIMX CTENEHEN

116

CnenctBue u3 treopeMsl besy. Pemenue
ypaBHEHMH BbICIINX cTeneneil. Teopema
Buera nist ypaBHEHUH BBICIIMX CTEIIEHEN

117

bunom Herotona. OGmmue ¢popmyibt
COKpAIEHHOTO YMHOKEHHS

118

bunom Herorona. OGmmue ¢popmyib
COKPAIIEHHOTO YMHOKEHHS

119

CanenctBue u3 treopeMsl besy. Pemenue
ypaBHEHMH BhICIINX cTeneHeil. Teopema
Buera nns ypaBHEHUH BBICIIUX CTEIIEHEH.
burom Herotona. O0mue hopmyIsl
COKpAILIEHHOT'O0 YMHOXEHUS

120

[ToaroroBka Kk KOHTPOJILHOU paboTe

121

[ToaroToBKa K KOHTPOJIBHOM paboTe




Kontponbhas pabora Ne9

122

123 Pemienue cuctem crocoboM MoICTAaHOBKU U
CIIOKECHHUS

124 Pemenue cuctem cnoco6oM MOJACTAHOBKH U
CJIOKCHHUS

125 Pemenue cuctem cioco6oM MOJCTAHOBKH U
CIIOKEHHUS
Jpyrue crnocoObl peleHus CUCTEM

126 HEJIMHEHHBIX YPAaBHEHUH C IBYMs
NIEPEMEHHBIMU
Hpyrue crnocoObl pereHus: CUCTEM

127 HEJIMHENHBIX YPaBHEHUH C IBYMsI
epPEMEHHBIMU

128 Cucremsl
Pemenue cuctem crnocoOoM MoJCTaHOBKU U

129 cioxeHus. Jlpyrue crnocoObl pereHus
CUCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

130 CuMmMmeTpHuYecKre CUCTEMBI YPABHEHUI

131 CuMMeTpHUUYECKHE CUCTEMBI YPAaBHEHUI

132 Cucremsl 1 COBOKYITHOCTH HEJTMHEWHBIX
HEpaBEHCTB
CHUMMeTpHUUYECKHE CUCTEMBI YPaBHEHUIA.

133 CucremMbl ¥ COBOKYITHOCTH HETMHEWHBIX
HEPaBEHCTB

134 [TpubnmxeHHble BEIYUCICHUS. AOCOIIOTHAS

" OTHOCHUTCIIbHAs NOTPCIIHOCTDb




[TorpemrHocTs CyMMBI, pa3HOCTH,

135 1
IPOU3BEIEHUS U YaCTHOTO
[Tpubnmxennslie BEIYUCIEHHUS. AOCOIIOTHAS
136 Y OTHOCUTEJIbHAS! MOIPEIIHOCTb. |
[TorpemHocTs CyMMBI, pa3HOCTH,
MIPOU3BE/ICHUS U YACTHOTO
137 [TpubnmxeHHoe peleHne ypaBHeHUI 1
138 [TpubnmxeHHoe peneHne ypaBHEHUH 1
139 [MonroroBka Kk KOHTPOJIBHOM paboTe 1
140 Kontponsnas padora NelO 1
141 W3mepenus yrioB v 1yr B paJuaHax 1
142 W3mepenus yrios U IyT B paguaHax 1
143 Tpuronomerpuyeckue GyHKIHN YUCIOBOIO |
aprymeHra
144 Tpuronomerpuueckre GyHKIUN YUCIOBOTO |
aprymeHra
145 CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIIHI 1
146 CBoiicTBa TPUTOHOMETPUUECKHUX (DYHKIUI 1
147 CBoiicTBa TPUTOHOMETPUYECKUX (PYHKITHI 1
148 BeipaxkeHue oHUX TPUTOHOMETPUUYECKHX |
(byHKIMI yepes apyrue
149 BripaskeHue oJHUX TPUTOHOMETPUUECKUX 1
GbyHKUIMH yepes apyrue
150 W3mepenus yrioB v IyT B paguaHax. 1

Tpuronomerpuyeckue QyHKIIMH YUCIOBOTO
aprymenta. CBoiicTBa
TPUTOHOMETPUUYECKUX (PYHKIIMIA.




BrIpakeHue OJJHUX TPUTOHOMETPHUYECKIX
(byHKIMA yepes apyrue

Tpuronomerpuueckre GyHKIUU OT CYMMBI

151
Y Pa3HOCTH JIBYX YHMCEl

152 Tpuronomerpuueckre GyHKIUU OT CYMMBI
Y Pa3HOCTH JIBYX YHUCEIl

153 DopMyIIbl IPUBEAECHUS

154 DopMyIIbl IPUBEAECHUS

155 Tpuronomerpuueckue GyHKIIUNA TBOWHOTO,
TPOMHOTO U MOJIOBUHHOTO apryMEHTA

156 Tpuronomerpuyeckue GyHKIMH IBOHHOIO,
TPOMHOTO U MOJIOBUHHOTO apryMEHTa
Tpuronomerpuueckre GyHKIUU OT CyMMBbI
Y Pa3HOCTH JIByX uucesl. DopmyIsl

157 npuBeAcHUsA. TpPUrOHOMETPUYECKHE
(yHKIMU ABOWHOTO, TPOHHOTO U
IIOJIOBUHHOT'O apryMEHT
[IpeoGpa3oBanue Npou3BeaeHUS

158 TPUTOHOMETPUYECKUX (PYHKLUI B CyMMY U
CYMMBI B IIPOM3BEJCHHUE
[IpeobpazoBanue npou3BeACHUS

159 TPUTOHOMETPUUYECKUX (PYHKIHHA B CyMMYy U
CYMMBI B IPOU3BEJCHUE
KomOunupoBaHHbIe IpeoOpa3oBaHus

160 BBIPAXEHUI, COAEPKALIUX

TPUTOHOMETpUYECKHE (QYHKIIUN

161

[IpeoGpa3oBanue Npou3BeaeHUS
TPUTOHOMETPUYECKUX (QYHKUUI B CYMMY H




CYMMBI B TIPOHM3BEICHHE.
KoMOuHupoBaHHBIE TPe0Opa3oBaHUs
BBIPKEHUH, COJEPKAIITIX
TPUTOHOMETPUYECKHE QYHKIIUU

162 Tpuronomerpus 1
163 Tpuronometpus 1
164 [loaroroBka Kk KOHTPOJILHOU paboTe 1
165 KonrtponsHas padora Nell 1
166 [ToBTOpenue no teme «DyHKIUN 1
167 [ToBTopenue no teme «lIporpeccum» 1
168 [ToBTOpEHUE MO TeMe «YpaBHECHUS 1
169 [ToBTOpenue no reme «HepaBeHcTBay 1
170 [ToBTopenue no reme «CucTeMbl 1
YPaBHEHUI»
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

Anrebpa: 9-ii knacc: yueOnuk: B 2 uactax/ JLI.Ilerepcon, H. X AraxaHos,
A.JO.IletpoBuu. [u np.]. — 4-e uza., — M.: [Ipocsemenne 2023

METOAUYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

IIporpamma kypca anrebpel a1 7 — 9 KiIaccoB OCHOBHOW IIKOJBI IO
o0pa3oBaTeNbHON CUCTEME JesTeIbHOCTHOTO Meroaa obyueHust «lllkoma 2000...»/
JLT .Ilerepcon. — M.: uznarensctBo «tOBEeHTan, 2016. — 224c.

Co6opauk 3amau mo Marematuke s nocrynatonmx B BY3e/ B.K.Erepes,
B.B.3aiinies, b.A.Kopaemckuit u mp.; nox pea. M.M.Ckanasu. — 6-¢ uzn. — M.: OOO
«U3natenscTBO «Mup u O6paszoBanue», 2012. — 608c¢.: u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. WuTepakTBHas MareMatuka. S5-9 kmacc. DIeKTpoHHOe ydeOHoe mocobue s
ocHOBHOM 1Koibl. M., OO0 «/Ipoday, OO0 «JOCx», 2002.

2. Marematuka. [lpaktukym. 5-11 knaccsl. DnekTpoHHoe yueoHoe uzganue. M., OOO
«dpoda», OO0 «J0Cx», 2003

3. DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPChl K yueOHHKaM B EnuHON Koekuun
www.school-collection.edu.ru

4. OO6pazoBarenbHas 1atdopma JUisl yUeHUKOB, poauTesel 1 yunteneil «Mos 1mkonay»
LOC Mos lIxona (myschool.edu.ru)



https://myschool.edu.ru/?ysclid=llvhxsfbj5754702522
http://www.school-collection.edu.ru/

