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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OIMOPHBIX KYPCOB OCHOBHOTO O0OIIETO
oOpa3oBaHusA: OHA 00ECNEYNBACT U3YUYCHHE JIPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAMMO JJIst
OpofoJiKeHUus: oOpa3oBaHUs U JUIsl TOBCEJHEBHOW >ku3HU. Pasputue y
oOy4JaromuXxcs HAyYHBIX MPEICTABIEHUNA O TPOUCXOKIACHUHM U CYHUIHOCTH
anredpanyeckux abCTpakiuii, crmoco0e OTpakeHHsT MaTeMaTHYeCKOW HayKoi
ABJICHUA W TIPOLIECCOB B TMPHUPOJE U OOLIECTBE, POJM MAaTeMAaTHYECKOIO
MOJIETMPOBAHMSI B HAYYHOM [TO3HAHHUH U B TIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KaUeCTB MBIIIJICHUS, HEOOXOAUMBIX JIJIsl aJjafTalliy B
COBpeMEeHHOM Lu(poBoM obmiecTBe. M3yueHne anredpbl oOecreyuBaeT pa3BUTHE
yMEHHUS HaONIoAaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JENCTBUS, BBIBOIBI, (hopMynupoBaTh yTBepxkaeHHs. OcCBOoeHHE Kypca aireOphbl
oOecreynBaeT pa3BUTHE JOTHYECKOT0 MBIIUICHHS 00yUYaIOIUXCs: OHU UCTIOJIb3YIOT
JNEAYKTUBHbIE M WHAYKTHUBHBIE pPACCYXACHUS, 0000IIEHHME U KOHKPETU3AIHIO,
abctparupoBanue u aHanoruto. OOydeHue anredpe mpenanonaraeT 3HaUUTEIbHBIHI
00BEM CaMOCTOSITEILHON IEITETLHOCTH 00Y4aIONINXCsl, TOITOMY CaMOCTOSATEIbHOE
pelieHre 3a7ad4  OOyYaroUIMMUCS SIBJIETCS peaju3aluei  JesTeIbHOCTHOTO
PUHIIAIA 00yUYEHUS.

B crpyktype mnporpamMmbl ydeOHOTO Kypca «Anrebpa» yriayO0ia&éHHOTO
U3Y4YECHHs] OCHOBHOE MECTO 3aHMMAIOT COJEP)KAaTeIbHO-METOANYECKUE JIMHHMU:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «Dyukuun». Kaxmas U3 3THUX coaepKaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JUHUSMU. B Xone u3ydeHHs Kypca OOydYaromUMCs MNPUXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B MPOTpaMMy y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTUuYecKoro
oOpa3oBaHHs U  CIOCOOCTBYIOIIME  OBJQJACHUIO  OOYYalONIMMHUCS  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4ecKoro s3bika. CojepikaTeabHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «AuredOpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Copepxanue JuUHUM «Yuclia W BBIYUCICHHS» CIY>KAT OCHOBOW IS
JaNbHEUIIEro U3y4yeHUss MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroUIUXcCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS TMOJIH30BATHCS aIrOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMM M HUPPAlMOHAIBHBIMM YHCIAMHU, (POPMUPOBAHHEM



Npe/ICTaBIEHUH O IEWCTBUTEILHOM YncIie. 3aBepIlieHre OCBOSHUS YHCIOBOM TMHUU
OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHUIO.

Copeprxanue qByX anreOpandeckux JIMHUN — « ANreOpandeckre BhIPaKSHUS»
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYyHAIOUTUXCS
MaTEMaTUYECKOro armapaTa, HeoOXOJMMOIro MJisi pelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX MIPEIMETOB U OKpYyXkaroleh peaibHOCTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3zoBaHusg y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BhIp@XEHUU. Anredpa IEeMOHCTpUPYET 3HAUEHHE MaTeMaTHKW Kak s3bIKa IS
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENEH, OINUCAaHUS TPOIECCOB U  SIBICHHM
peanbHOro Mupa. B 3agaun oOydenus anredpe BXOAAT TaKkKe JaldbHEHIIee pa3BUTHe
ANITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOAMMOTO, B YACTHOCTH, /I OCBOCHUS Kypca
UHPOPMATUKK, U  OBJAJICHUE  HAaBbIKAMU  JICIYKTUBHBIX  PacCy>KIEHUH.
[IpeoGpa3zoBanrue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Ppa3BUTHIO BOOOpa)KeHUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Copepsxanve pyHKIIMOHAIBHO-TpadruecKoil TMHUK HAllEJIeHO Ha MOJIyYeHHe
oOy4JaromuMHCS 3HAHUN O (QYHKIHUAX KaK BaKHEHIIeH MaTeMaTHYeCKON MOJeiu
JUTSL OTMCAHUS ¥ UCCIIEIOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBICHHUM B IPUPOJIE U
obmrecte. M3yuenue matepuana criocoOCTBYET pa3BUTHIO y 00 yUAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh pa3iU4HbIe BBIPA3UTENIbHBIC CPENCTBA S3bIKA MATEMAaTUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpaduyecKkoro, BHOCUT BKJaJl B (OpMUpOBaHHE
NpeICTaBICHUI O POJIM MaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AIUHN U KYJIbTYPBHI.

VYriyOnéHHbIi Kype anredpbl XapaKTepu3yeTcsi U3y4eHUEM JTOTIOTHUTEIHHOTO
TEOPETUUYECKOI0 anmnapara U CBSI3aHHBIX C HUM METOJIOB pellieHus 3aaad. Anredpa
ABIIAETCS SA3BIKOM JIJISl ONMUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTEeMaTU4YeCKOro MojenupoBanus. [Ipu 3ToM camMu OOBEKTHI MaTeMaTUYECKUX
YMO3aKJIIOUeHU U TPUHAThIE B anredpe mpaBwia UX KOHCTPYMPOBAHUSA
CIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHHUI 0OOCHOBBIBATh U JOKA3bIBATH CYXIACHUS,
pa3BUBAIOT MATEMATHYECKYI0 HWHTYMIIMIO, KPAaTKO U HAarIsAHO paCKpPBIBAIOT
MEXaHHM3M JIOTUYECKHUX MOCTPOCHUN U ydaT X NMpUMeHeHu0. Tem caMmbiM anredpa
3aHMMaeT OJHO W3 BEAyIIMX MeCT B (OPMHPOBAHWU HAYYHO-TEOPETUUECKOTO
MBIIIJIEHUST 00YYaIOITUXCS.

CornacHo yuyeOHOMY IIaHy B 7-9 Kiaccax u3y4aeTcss Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIC pa3lielbl COIEpP>KaHUSA:
«Yucrna u BBIUKCICHUS», «ANreOpandeckue BBIpAKEHUS», «YpaBHEHUA W
HEPaBEHCTBa», « DYHKITUNY.

Ha m3yuenue yueGHOro Kypca « Anredpa» orsoautcs 408 yacos: B 7 kinacce —
136 gacoB (4 yaca B Heenmo), B 8 kiacce — 136 gacos (4 yaca B Hefieno), B 9 kiacce
— 136 yacoB (4 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucnaa v BIYMCICHUA

Panuonansabie yucna. CpaBHEHHUE, YNOPSIOUYMBAHME U apU(DMETHUECKHE
NEUCTBHS C pallMOHANBHBIMU YUCIaMu. YHclIoBas mpsiMasi, MOJyJIb YHCIA.

CreneHp C HaTypaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3alHUCh YHCIA B
NECATUYHOMN MO3UIIMOHHON CUCTEME CUMCIICHHUS.

Pemenue TekcTOBBIX 3a/1au apupMeTHdeckuM crocoboM. Pemenue 3anay u3
peanbHON MPAKTUKH Ha YacTH, Ha APOOH, HA TIPOILEHTHI, TPUMEHEHUE OTHOIICHUH U
NPOMOPLIUMA TIPU PeLlIeHUH 3a/a4, pelIeHUE 3a/1ay Ha JIBIKEHUE, padoTy, MOKYTIKH,
HaJIOTH.

HennmocTs nensix yucen. CBoiicTBa JEIUMOCTH.

IIpocTeie u cocraBHble uncia. YETHble W Heu€THble uyucna. [IpuzHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku O€IMMOCTH CYMMBI U
IPOU3BENICHUS LEIbIX YUCET IPU PEIICHUH 33/1a4 C MPAKTUYECKUM COJIEPHKAHUEM.

HauGonpmuit oOuuit genurenab 1 HAaUMEHbIIee 00IIee KpaTHOE JABYX YHCE].
B3anmHO npocTeie uncia. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. ApudmeTrdeckue ornepainnn HaJl OCTaTKaMHu.

AJire0panvecKune BbIPa:KeHU s

BelpaxkeHne ¢ NEepeMEHHbIMH. 3HAYEHUE BBIPAKEHHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXI1y BETUUMHAMU B BUIE (OPMYJIBI.

ToxnaecTBo. ToxkaecTBeHHBIE MTpeoOpa30BaHus aNredpandyeckux BhIPaXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnouwnensl. OqHOWIEH cTaHAAPTHOrO Buaa. CTENEHb OAHOYJICHA.

MHorounensl. MHorouseH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnosxeHue, BBIYMTAHHE, YMHOXKEHHE U JieleHre MHorouwieHoB. [IpeoOpazoBanue
LEJI0r0 BBIpAXKEHUSI B MHOTOWIeH. KopHM MHOTOUJIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHUSI: KBaJApaT CyMMbI U KBaJpaT Pa3HOCTU
JIBYX BBIPOXKEHHH, Ky0 CyMMBI W KyO pa3sHOCTH ABYX BBIPOXKEHHH, Pa3HOCTH
KBaJPaTOB JIBYX BBIPAKEHUM, IPOU3BEAEHUE PA3HOCTH U CYMMBI JIBYX BbIPaXKCHUH,
CyMMa M Pa3HOCTh KYOOB JIByX BBIPa>KEHUH.

Paznoxenune MHOrOouJIeHa HA MHOXKHUTENU. BboiHeceHne o011ero MHOXHUTEINS 32
CKOOKH. MeToJ1 rpynmupOBKH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHenue ¢ onHoit nepemenHoil. Kopenr ypaBHeHus. CBOMCTBAa ypaBHEHUM
C OJHOW TEPEMEHHOW. PaBHOCWIBHOCT, ypaBHEHHH. YpPaBHEHUE  Kak
MaTeMaTH4eCcKas MOJIENb PEATbHON CUTYalUH.



JIuHerHOE ypaBHEHHE C OJHOW MNEPEMEHHOW. UMCII0 KOpHEW JMHENHOro
ypaBHeHUs. PelieHune TEKCTOBBIX 3a7ady C TOMOIIBI0 JMHEHHBIX YpaBHEHMUI.
JluneitHoe ypaBHEHUE, coliepiKalllee 3HaK MO,

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C JIBYMS
nepeMeHHbIMU. CHCTEMBl JMHEHWHBIX YpaBHEHUW C JBYMS TI€PEMEHHBIMHU.
I'paduueckuii MeTon perieHus CUCTEMbl JIMHEWHBIX ypaBHEHUM C JByMs
nepeMeHHbIMU. PelieHne cucTeM JIMHEWHBIX ypaBHEHHUH C JIByMsl MEepEMEHHBIMU
METOJIOM TIOJICTAHOBKM W MeToJoM cioxeHus. CucremMa JABYX JIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENIb PEaIbHON CUTYyaIlUH.

DOyHKUUMA

Koopnunara Touku Ha npsimoil. UncioBbie mpomMexyTku. Paccrosinue Mexmy
JIBYMsI TOUKaAMH KOOPAMHATHON MPSMOH.

[IpsimoyronibHas cucteMa KoopAuHaT. AOcuucca W OpAMHATa TOYKH Ha
KOOpAUHATHOW TuiockocTu. [IpumMepsl rpadukoB, 3apanHbix hopmynamu. UteHue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAIIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [loHstue QyHKIMH.
OyHKIMS KaKk MareMarthueckas Mojellb peajbHoro mpouecca. OOnacTh
onpeneneHus U 001acTh 3HaUeHn GyHKuuu. CriocoOw! 3aaanus Gyukmuu. I'paduk
¢byakuuu. [loHsATHS MakcuMymMa W MUHUMyMa, BO3pacTaHUsi W yObIBaHMUS Ha
IpUMepax peabHbIX 3aBUCUMOCTEI.

Jlunetinas Qyukiusa, e€ cpoiictBa. ['paduk nunHeiHot dynkiuu. I'padux
byukmuu y = |x|. Kycouno-3aganubie GyHKITUH.

8 KUIACC

Yuciaa 1 BBIYHCIEHUS

Panmonanpabie uncna. CpaBHEHHE, YIMOPSJAOYMBAHHE U apU(DMETHUECKHE
NEUCTBUS C pallMOHAIBHBIMU YnciiaMu. YucioBas npsiMasi, MOJyJb YKCIIa.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM W €€ CBOWMCTBA. 3amuch 4YHUCIa B
JNECATUYHOMN MO3UIITMOHHON CUCTEME CUMCIICHUS.

Pemrenrie TekCcTOBBIX 3a/1au apudMeTHIECKUM criocoboM. Perenue 3amau u3
peanbHOM MPAaKTUKK HA YacTH, Ha IPOOH, Ha MIPOIICHTHI, MPUMEHEHNUE OTHOIICHUH U
IPOTIOPIMIA TIPH PEIICHUU 3ajad, PelIeHUe 3a7a4 Ha JBIKEHHUE, paOdOoTYy, MOKYIIKH,
HAJIOTH.

JlenmuMocTh 11eNbIX yncena. CBoiicTBa JEIMMOCTH.

IIpocthie U cocTaBHble uucia. UYETHbIE WM HEUYETHbIC uwuciaa. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku OeIMMOCTH CYMMBI U
MPOU3BECHUS LIEJIBIX YUCEN MTPY PEIICHUH 3aJ1a4 C MPAKTUYECKUM COACPKaHUEM.

HauGonpimuit oOmuii nenurens 1 HauMEHbIIee 001Iee KpaTHOE JBYX YHCE.
B3aumHo nipocteie uncina. AnroputM EBknuga.



Jlenenue ¢ octaTkoM. AprudmeTnueckue onepaiuy HaJl OCTaTKaMHU.

KBamgpaTHbie kopHU. ApudMETHISCKUN KBaIpaTHBIN KOPEHb U €ro CBOWCTBA.
[TonaTue wuppauvoHanabHOro umcia. JeWCTBUS C MpPpAMOHATBHBIMU YHCIAMM.
CgolicTBa JeUCTBUM C UppallMOHATBHBIMU YKciiaMu. CpaBHEHUE UPPATMOHATIBHBIX
YHCel.

IIpencraBneHuss O PpACHIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXKeECTBa
HaTypaJbHbIX, LIEJIBIX, PAIIMOHAJIBHBIX, IEMCTBUTEILHBIX Yncesl. CpaBHEHUE YHCEII.
YucnoBbie MPOMEKYTKHU.

HevictBus ¢ ocrtarkamu. OctaTku cteneHed. IIpuMeHeHue OocCTaTKoOB K
PELICHUIO0 YPABHEHM B 1I€JIBIX YUCIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKpPYXKAWOIIETO MHpPa, JUIUTEIBHOCTh IPOIIECCOB B
okpy:xaromieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJredpandeckne BbIpaKeHU s
BreipaxkeHre ¢ mepeMEHHBIMU. 3HAYeHHE BBIPAKEHHUS C TEPEMEHHBIMHU.

[IpencraBienne 3aBUCUMOCTH MEX1y BETUIMHAMU B BUIE (OPMYJIBI.

ToxnaecTBo. ToxkaecTBeHHBIE MTpeoOpa30BaHUs aNredpandyeckux BhIPaXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHowieH cranaapTHOro Buaa. CTeneHb OAHOYJICHA.

Muorounen crangaptHoro Buaa. CreneHb MHorowieHa. CroeHue,
BbIUMTAHUE, YMHOXXEHHME M JeJeHue MHorowieHoB. I[IpeoOpa3oBanue 11€1010
BbIpaKEHUS B MHOrowieH. KopHu MHOrouseHa.

Ky6 cymmbl 1 KyO0 pa3HOCTH NBYX BBIpAa)KE€HUH, Pa3HOCTh KBaJpaTOB JABYX
BBIPA)KEHUH, TPOU3BEICHUE PA3HOCTU U CYMMBI JIBYX BbIPaKCHUM.

Anre6pandeckast poOb. JlomycTuMble 3HAYEHUS! TEPEMEHHBIX B JIPOOHO-
paIlMOHANIBHBIX  BbIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandyeckodl apoOu.
CrnoxxeHue, BBIYMTAHUE, YMHOXEHHUE U JeJeHHe anredpandeckux JapoOei.
Brinenenue nenoit yactu aaredpandeckoit 1poou.

PannonanbHbie BBIPAXKECHUS. ToxecTBeHHBIE npeoOpa3zoBaHus
pallMOHATIBbHBIX BBIPAKEHUIA.

JlonycThMble 3HA4Y€HUs IEPEMEHHBIX B  BBIPAKEHUAX, COJEPKAIIUX
apuMeTHUecKue  KBaJpaTHble KOpHH. TOXKIECTBEHHblE MpeoOpa3oBaHUs
BBIP@KEHUH, COIepkKaIINX apruPpMETHIeCKHEe KBAAPATHBIE KOPHHU.

CrerieHb ¢ 11eJIbIM TIOKa3aTesieM U e€ cBoicTBa. [IpeoOpa3oBanHuie BoIpaKeHHI,
COJIEPIKAILUX CTEIIECHH.

VYpaBHEHUS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemenHoil. Kopens ypaBHeHnus. CBOMCTBAa ypaBHEHUM
C OJHOW TEPEMEHHOW. PaBHOCWIBHOCT, ypaBHEHHH. YpPaBHEHUE  Kak
MaTeMaTH4ecKas MOJIENb PEaIbHON CUTYalUH.



JluHerHOE ypaBHEHHE C OJHOW MNEPEMEHHOW. UMCIIO0 KOpHEW JMHEUHOIro
ypaBHEHHUs. PenieHue TEKCTOBBIX 3aJad4 C IOMOUIbI0 JIMHEWHBIX YpaBHEHUHU.
JluHerHOe ypaBHEHUE, coepiKaliee 3HaK MOTyJIs.

CucTtemMbl JMHEWHBIX ypaBHEHUW C AByMs MepeMeHHbIMU. Cucrtema [BYyX
JMHEWHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMH KaK MOJIEJIb PEaJbHON CUTYalUH.

KBagpatHoe ypaBHeHune. @opmylia KOpHEH KBaJApPAaTHOrO YpaBHEHMUS.
KonnuecTBo AeWCTBUTENBHBIX KOPHEW KBAJApaTHOrO ypaBHeHHs. Teopema Buera.
VYpaBHeHUs, CBOAUMBIE K TMHEWHBIM YPABHEHUSAM WU K KBaAPATHBIM YPABHEHUSIM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoMm. PerieHue TEKCTOBBIX 3a/1ady C MOMOIIBIO
KBaIPAaTHBIX YPaBHEHU.

JpoOGHo-palioHanbHble  ypaBHeHUs. Pemienwe  ApoOHO-pariMmoHaIbHBIX
ypaBHeHUI. PelieHre TEKCTOBBIX 3a7ad C IOMOIIBIO JAPOOHO-PAIIMOHATBHBIX
ypaBHeHUil. ['padmyeckas uHTepIpeTalysl ypaBHEHU ¢ TBYMS IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOKWCTBA YUCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemeHHoil. CTporue u HecTporue HepaBeHcTBa. Cl0KeHue
U YMHOXEHHE YHCJIOBBIX HEpaBeHCTB. OIICHUBAHHE 3HAYEHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelmeHUM HEpPaBEHCTBA C OJHOW IIepeMEHHOW. MHOXeCTBO
peleHnii HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHEerHOE HEPaBEHCTBO C OJTHOM INMEPEMEHHOM U MHOYKECTBA €ro PEIICHUM.
Penienrie TMHENHBIX HEPABEHCTB C OJJTHOW NMepeMeHHON. CHCTEMBI U1 COBOKYITHOCTH
JUHEWHBIX HEPAaBEHCTB C OJIHOM NEPEMEHHOW. PemeHne TEeKCTOBBIX 3aJay C
NOMOIIBIO JJUHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOIA.

DOyHKUUMA

KoopaunaTta Touku Ha npsMoi. YUCIIOBbIE TPOMEXKYTKHU. PaccTosiHne Mexay
IBYMsI TOYKaMHU KOOPJIMHATHOUN MPSIMOM.

[IpsimoyronibHas cucreMa KoopauHat. AOciucca W OpAMHATa TOYKH Ha
KOOpAuHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbix hopmynamu. Utenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

QOYHKIHOHAJIBHBIE 3aBUCHMOCTH MEXAYy BenMunHamMu. @OyHKIHS Kak
MaTeMaTH4ecKasi MOJIeNIb peaabHoro npouecca. O0IacTh onpeeneHuss U 00JacTh
3HaueHud GyHkuuu. [loHATHS MaKCUMyMa U MUHUMYMa, BO3PACTAHUS U YOBIBAaHUS
Ha [IpUMeEpax peajibHbIX 3aBUCUMOCTE.

O6nacTp onpeneneHuss ¥ MHOKECTBO 3HaueHUd (yHKiuu. CriocoObl 3aaHus
bynkuit. ['paduk dyakumun. UYrenue cBoiictB ¢pyHkumu mo e€ rpaduky. [Ipumepsl
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peaTbHbIE IPOIECCHI.

Jluneitnass Qynkuus. DyHKIMUM, OMUCHIBAOIINE MPIAMYI0 U OOpaTHYIO
POMOPLUOHATIFHBIE 3aBUCUMOCTH, UX IPaPUKH.

Oynknun y =ax2 ,y=x2+b,y=x3,y=[x|, y x =, k y X = u ux cBOHCTBa.
KycouHo-3aannbie QyHKIIUU.

9 KUIIACC



Yucnaa v BBIYMCICHUA

Kopens n-i1 crenienu u ero cBoiicta. CTENEHb ¢ pallMOHAIBHBIM MOKA3aTeJIEM
U €€ CBOMCTBA.

AJire0panvecKune BbIPa:KeHU s

ToxzaecTBeHHbIE NpPeoOpa3oBaHUSI BBIPAKEHUM, COAEpPKAIIUX KOPEHb n-i
crenieHu. ToxaecTBEHHBbIE MPEeoOpa30BaHUs BHIPAKEHHM, COJEPKALUX CTETECHb C
palMOHATIBLHBIM [TOKA3aTEIIEM.

Keagpatuseiii Tpéxunmen. KopHu kBaapaTHOro tpéxwieHa. Paszmoxenue
KBaJPAaTHOrO TPEXUWIEHA HA TUHEHHBIE MHOKUTEIU.

YpaBHeHUs] 1 HEPABEHCTBA

bukBanparusle ypaBHeHUs. [IpuMepbl TpUMEHEHUIT METOJ0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpadUyecKoro MeToja MpU PEHICHUH
ypaBHEHUM 3-i U 4-i1 CTeneHe.

Pemenue apoOGHO-paIiMOHaNbHBIX YPaBHEHUN.

Peuienrie cucreMm ypaBHEHU C IBYMsI ITIepeMEHHBIMU. Pelienue npoctenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHMH ¢ AByMs TNepeMeHHbIMU. ['paduueckuit mMeTon
pELIEHNs CUCTEMBI HEIMHENHBIX YPaBHEHUM € IBYMsI lTIepeMEeHHbIMU. CucTeMa IBYX
HEJIMHENHBIX YPABHEHUN C IBYMs MEPEMEHHBIMU KaK MOJIETb PEATbHON CUTYyalUH.

UucnoBble HepaBeHCTBA. PellleHHe TMHEWHBIX HEpaBEHCTB. J(OKa3aTenbCcTBO
HEPaBEHCTB.

KBagpaTHpie HepaBeHCTBa C OJHOM IepeMeHHOU. PelieHue KBaapaTHBIX
HEPABEHCTB IrpaUYeCKUM METOJOM M METOJIOM HMHTEpPBajoB. MeToJ MHTEPBAJIOB
IUTsl pallMOHaNIbHBIX HepaBeHCTB. [IpocTeiiline HepaBeHCTBA € MAPAMETPOM.

Penienrie TEKCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ ABymsi INepeMEHHBbIMHU. PelieHne HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IepeMeHHBIMHU. [ 'paduyueckuii MeToq
pEUIEHUs CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKUUHA

Oyukius.  CBoiictBa  GyHKUMA:  Hynd  QYHKIUH,  NPOMEXYTKH
3HAKOMOCTOSHCTBA (DYHKIIUHU, MTPOMEKYTKUA BO3pACTaHUS M yObIBaHUS (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMH, HAUOOJIbIIIEe U HAUMEHbIIIee 3HAUCHUS (PYHKIIUH.

Kampatnunas ¢ynkuuss u e€ cBoiicTBa. lcmonb3oBaHHE CBOWCTB
KBaJIpaTUYHOU (HyHKIMHM JJIs perieHus 3aaad. [loctpoenue rpaduka KkBaapaTuaHON
¢byukuuu. Ilonoxxenue rpaduka KBaJpaTUYHOW (YHKIMHU B 3aBUCUMOCTH OT €€
koo dunmentos. ['paduku pyuxumii y =ax2, y = a(x — m)’u y = a(x — m)’ +n.
[TocTpoenue rpaduxoB GyHKIUN C TOMOIIBIO TPEeoOpa3oBaHUM.

HpoOHo-nmuneitHas Gynknus. MccnenoBanue QyHKITUA.

OyHKIMS y = X" ¢ HATYpaJIbHBIM TTOKa3aTesieM 1 U e€ rpaduk.

Yucs10BbIE MOCTEI0BATEILHOCTH U IPOTPecCUm



[lonstue wuncnoBoil mociuenoBaTeNbHOCTH. KoHeuHble U OeCKOHEYHbIE
nocienoBarelbHOCTH.  OrpaHudeHHass  MOCIEI0BAaTE€IbHOCTb.  MOHOTOHHO
Bo3pacTatomiasi  (yObIBaromias) — mocjeaoBarenbHOCTh.  CrnocoObl  3amaHus
MOCIIEIOBATEIbHOCTU: OMHUCATENIbHbIN, TaOMUYHBINA, C MOMOIIBIO (HOPMYIBI A-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernyeckas u TreoMmeTrpuyeckas mnporpeccuu. CBolcTBa YJIEHOB
apuMEeTHUYECKON M TeoMeTpuueckor mporpeccuif. DopMmyiabl #n-ro 4jieHa
apupMeTHIecKo U reomeTpuyeckor mnporpeccuil. opmMynabl CyMMBbl MEPBBIX 71
YJICHOB apu(METUUECKOW M T€OMETPUYECKOI mporpeccuii. 3alayu Ha MPOIICHTHI,
OaHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpeacraBieHne O CXOAUMOCTH TMOCIEAOBATEIBHOCTH, O CYMMHUPOBaHHUH
O0eCKOHEYHO yObIBaIOIIEeH FT€OMETPUUYECKON MTPOTPECCHUH.

Meron MmaTemaTruueckor MHAYKIMU. [IpocTenne npumepsl.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOT'PAMMbI YUEBHOI'O
KYPCA «AJI'EBPA» HA VYTJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3yJbTATBI OCBOCHHUS MPOTPaMMbl [0 MAaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

OPOSIBJIEHUEM HMHTEpPEca K MPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MAaTHUK{, LEHHOCTHBIM  OTHOLIIEHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaT€MAaTHYE€CKOM IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

TOTOBHOCTBIO K BBITTOJTHEHUIO 00SI3aHHOCTEHN Tpa)KIaHUHA U peaTn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOI Ha AaKTMBHOE YyYacTU€ B PEUICHWH MPAKTUYECKUX 3a11ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUM BCEHM JKM3HU I yCHEImHOW mpodeccruoHambHON
NESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM U
OCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

CIIOCOOHOCThIO K 3MOLMOHAIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, paCCyXIECHUU, YMEHUIO BHUJEThH
MaTE€MaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTE HAYYHOIO MO3HAHMS:

OpUEHTAIIME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YETIOBEKA, MPUPOBI U
oOmecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cgepbl 4YeI0BeYeCKOi
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH Uil Pa3BUTHUS LIMBUIIM3ALUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKA M MAaTeMaTUYECKOW KYJIbTYpOH Kak CpPEeICTBOM
NO3HAHMS MUpPAa, OBJIaJ€HUEM HABBIKAMH HCCIIEA0BATENBCKON EATEIIbHOCTH;

6) ¢uszmueckoro Bocnutanus, GOopMHPOBAHHMS KYJbTYPbl 310POBbSI H
IMOIMOHAJIBHOIO 0JIarONOJIyYHs:



FOTOBHOCTBIO IPUMEHATH MAaTeMaTHUYECKUE 3HAHUs B HMHTEpecax CBOEro
3I0pOBbS,  BEIEHHUA  3J0pOBOro  oOpaza KU3HM  (3I0pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peEryspHas Quznyeckas
aKTUBHOCTBH), C(OOPMUPOBAHHOCTHIO HABBIKA PEIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPYyroro 4eloBeKa;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

OpHMEHTAlMEN Ha IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM IS PELIEHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOLIeH Cpellbl, INIAHUPOBAHUS MMOCTYIKOB U OLIEHKU
UX BO3MOXKHBIX MTOCJIEJICTBUM I OKpY>KAIOIIEei Cpe/ibl, 0CO3HAHUEM TIJI00aJIbHOTO
XapakTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTeH UX peIIeHUs;

8) ajanTanuyM K M3MEHAWIIHMMCH YCJIOBUSIM COUMAIBHON W NMPUPOIHOU
cpeabl:

TFOTOBHOCTBIO K JIEMCTBHUSIM B YCIIOBHUSAX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHsSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IESATEIbHOCTDh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTUX JIOACH, MpUOOpeTaTb B COBMECTHOW IeATEIbHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUN U3 OIIbITA IPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (HOPMYIUPOBATH WIEH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJE paHee HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYIOUIUHA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs U JACUCTBUS, (QOpMyIHpPOBaTH M OIEHUBATH PHUCKU U
NOCNEICTBUS, (GOPMHUPOBATDH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynbrare ocBOCHHS TpOrpaMMbI IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y o0ydaromierocs 0yayT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJbTaThl, XapaKTePHU3yIOIIHeCs OBJIaJICHHEM YHHUBEPCAIbHBIMU
MO3HABATEILHBIMH ~ JIEHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKAaTHBHBIMH
JICHCTBUSMH U YHUBEPCAITBHBIMU PETyISITUBHBIMH JEHCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUS
Ba3oBble JJoruuyeckue JelicTBUA:

BBISBJISITh UM XapaKTepU30BaTh CYIIECTBEHHbIC IMPU3HAKU MATEMaTUUYECKHX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATHAMHU, (OPMYIHPOBATH
ompeieNIeHUs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCHU(pUKAIUH,
OCHOBAHUS I 000OIICHHS U CPAaBHEHHMSI, KpUTEPUH TIPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (QOPMYITUPOBATH W  MPEoOpa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EMHIUYHbIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIiaraTb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHUBOPECUHIA,

JeNiaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh TOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHHUU (TPSMBIE W OT
IPOTHBHOTO), TPOBOJUTH CAMOCTOSITEIIPHO JIOKA3aTeIhCTBA MaTEMaTHUYECKHX
(bakToB, BBICTPAWBATh APTYMEHTALUIO, MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
NPUMEHSATh METOJlI MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHUs;

BBIOMpATh CIOCOO pemnieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BapHUAHTOB PEIICHUS, BEIOUPATh HANOO0JIee MTOAXO AN ¢ y4ETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIEIOBATEIbCKHA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpodseMy,
CaMOCTOSITETTFHO YCTaHABIMBAaTh WCKOMOE W JaHHOE, (OpMHUpPOBATH THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHCHHUE;

NPOBOJIUTH IO CAMOCTOSATEIHHO COCTABICEHHOMY IUIaHY JKCIEPHMEHT,
MCCIIEJIOBAHUE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro OOBEKTa,
3aBHCHMOCTEH 00bEKTOB MEXKTY COOOI;

CaMOCTOSITENTFHO (HOPMYITHPOBATH OOOOIICHHUS W BBIBOJBI IO PE3yJIbTaTaM
NPOBEACHHOTO  HAONIONCHUsS, WCCIEAOBaHUS, OKCIIEPUMEHTa,  OIECHUBATh
JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BRIBOJIOB U 000OIICHHUIA,

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIEcCa, a TakKXKe BBIIBUTATH
MPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundpopmanmeii:

BBISIBIIITH  HEIOCTATOYHOCTh W HM30BITOYHOCTH HMH(OPMAIUH, JaHHBIX,
HEOOXOMMBIX TSI PEIICHUS 3a/1a4H;

BBIOMPATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
MHPOPMAITUIO PA3IMYHBIX BUIOB U (OPM TIPEICTABICHUS;

BBIOUpaTh (opMy TpeAcTaBieHHs WH(GOpPMANMKW W WUIFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOM rpauKoi U WX KOMOMHAIIMSIMH;

OILICHWBATh HAAEKHOCTh MH(DOpPMAIMK 1O KPUTEPHUSIM, TPEIOKCHHBIM HIIH
chOopMyITUPOBAHHBIM CAMOCTOSITEITHHO.

KommyHuKkaTHBHbIE YHMBepPCcAJIbHbIe YUyeOHble 1eiCTBUSA



BOCTIPUHUMATH U (DOPMYIIUPOBATH CYXJICHHS B COOTBETCTBUU C YCIOBUSMU U
TeJIsIMHA OOIIICHWSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIHCBMEHHBIX TEKCTax, JaBaTh TIOSCHEHUS II0 XOJAy peUIeHHs 3a7aud,
KOMMEHTHPOBAThH MMOJTYICHHBIN pe3yNbTarT;

B X0Jie OOCYXXIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, perraeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha IOWCK
pCIIeHUs, COIMOCTABIISATH CBOHM CYXKIEHHUS C CYXKICHUSMHU APYTUX YYaCTHHUKOB
auanora, oOHapyXHBaTh Pa3lIMyhe M CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
bopMyITHUpOBaTh Pa3HOIIIACHS, CBOM BO3PAXKCHIS;

NPEJCTABIIATh PE3yNbTAThl PEIICHUS 3a/1aud, SKCIICPUMEHTa, MUCCIICIOBaHuS,
MPOEKTa, CaMOCTOSTEILHO BHIOMpaTh (hOpMaT BBICTYIDICHUS C Y4ETOM 3amad
MPE3CHTAIlU U 0OCOOEHHOCTEH ayTUTOPUH;

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M HHIWBUIYATBHOU
paboThl TpU pelICHHH Y4YeOHBIX MaTEeMaTHYECKHX 3a/ad, MPUHUMATh IIeNb
COBMECTHOW JCSITENbHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOH paboTHI,
pacmpeneniaTh BUABI pabdoT, JTOroBapHBaThCs, OOCYXKIATh MPOIECC U pPe3yiIbTat
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» H WHBIC); BBIIIOJHATH CBOIO YAaCTh PAOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JPYTHMHU YJI€HAMH KOMaH/bI, OIICHHUBATh KAYECTBO pe3yiIbTaTa
Ka4eCTBO CBOETO BKJIaJa B OOIIUI pe3yJbTaT M0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepcaJbHbIe yUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS B JKM3HEHHBIX M YYEOHBIX CUTYyaIlUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOAXOAaX MPUHATHS pelieHui (MHIUBUIyabHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTOPUTM pEIIeHUS 3aJadd (WIh €ro
4acTh), BBIOMpATh CHOCOO peleHus ¢ Y4ETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
perieHni ¢ y4éToM HOBOUM MHGOpPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbI HHTEJJICKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3ynbTara
pElIeHHs] MaTeMaTUYEeCKOM 3aa4i, CAMOMOTHBAIIUU U PEIICKCUY;

OpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUHU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B [EATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTENH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIHHOCTU MOCTABICHHOMW e U
YCIIOBUSAM, OOBSACHITH MPUYUHBI TOCTHXKEHUS UM HEIOCTHXKCHHUSI 1I€TTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIp@XKaTh SMOIMHU TMPU HM3YUYEHUH MATEMaTHYECKUX OOBEKTOB U (PakToB,
JaBaTh HYMOIIMOHAIILHYIO OIIEHKY pelleHUs 3aJa4H.

INPEJMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 7 kjacce 00y4Jaromuics MoayduT CISIyIONe MPeIMETHBIC
pe3yJIbTaTHI:

YucJa 1 BLIYUCJIEHUS

PamyonansHBIC yHCIa.

[lepexonuth OT OHOM (OPMBI 3alUCH YHCEN K Apyrou (mpeoOpa3oBLIBATH
JECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO TPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HaTypaJbHBIX YHUCEN, MHOXKECTBA IEIBIX
4yucesl, MHOXKECTBAa palMOHAJIBHBIX YHCEN TPU PEHICHUM 3aj]lad, MPOBEICHUU
pacCyKJIeHUM U JI0Ka3aTeIbCTB.

[TorrMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alMCH HATYpaJIbHOTO YHCIA.

CpaBHUBATH U YHOPSIAOUYMBATH PAIMOHAIBHBIE YUCIIA.

BrInonHsATh, coueTass YCTHbIE W IMHChbMEHHBIE NPUEMBI, apudMeTHdecKue
JNEUCTBUS C pallMOHAJIIBHBIMU YUCIIAMH, UCIIOJIb30BaTh CBOMCTBA YHUCEN M IIpaBUIIa
JNEUCTBUM, MPUEMBI pAallUOHATIBHBIX BBIYUCIICHUM.

BbINoJIHATE 1€MCTBUS CO CTENIEHAMU C HATYpalbHBIMU MOKA3aTEISMMU.

Haxonuth 3Ha4Y€HUs] YMCIIOBBIX BBIPAXKEHHH, COJEpPKAIMX pPAIlMOHATIbHbBIC
yucjia W CTENEeHM C HaTypalbHBIM IIOKa3aTejieM, NMPUMEHATh pPa3HOOOpa3HbIe
crocoObl ¥ IPUEMBI BBIYUCIICHUSI, COCTABIIATh U OIEHUBATh YUCIIOBBIC BHIPAKCHUS
IIPY PEIICHUH PAKTUUECKUX 3a]1a4 U 33/1a4 U3 APYTUX YIEOHBIX MPEIMETOB.

OKpyrasaTh yucia ¢ 3aJaHHOW TOYHOCTBIO, a TAKXKE MO CMBICITY MPAKTUYECKOU
CUTYyallM¥, BBINOJIHATh NPUKUAKY U OIEHKY pe3yjbTaTa BBIYMCICHUM, OLICHKY
3HAYEHUM YUCJIOBBIX BBIPAKEHUM, B TOM YHCJIE IIPU PEIICHUM MPAKTUYECKUX 3a7a4.

Pemate TekcToBbIe 3amaun  apuMETHUYECKUM CIIOCOOOM, HCIOJIH30BATh
TaOJUIBI, CXEMBbI, YEPTEXKHU, JPYTHe CPEeJACTBA TPEACTABICHHS IaHHBIX IPH
pellIeHnN 3aay.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJINUUH, MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HWHTEPHIPETUPOBATH
pe3yJbTaThl pElICHUs 3a7ad ¢ YYETOM OTPpaHUYEHHUM, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

J1eauMOCTb.



Jloka3pIBaTh U MPUMEHSATH MPU PEIICHUM 3a/1a4 IPU3HAKHU JECTMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npusHaku 1eIUMOCTH CyMMBbI U IPOU3BEACHUS LEIBIX YUCE.

PackiianpiBaTh HA MHOXHWTENHM HATypaJlbHbIEC YHCIIA.

CB0OOTHO OMEpHPOBATh MOHATHUAMH: YETHOE YHCIIO, HEUYETHOE 4YHUCIIO,
B3aMMHO MPOCTHIE YHUCIIA.

HaxonuTh HamOoNMbIINKA OOIIMI JENUTENIb W HAaWMEHbBIIEE O0INee KpaTHOE
Yyucell U UCIIOJIB30BaTh UX MPU PEIICHUHN 3a]1a4, MPUMEHSIThH aaroputM EBkiuja.

OnepupoBaTh TIOHATHEM OCTaTKa [0 MOy, TPUMEHSIThH CBOWMCTBA
CpaBHEHU MO MOAYJIIO.

AJireOpanyeckue BbIPpasKeHUA

BripaxkeHus ¢ nepeMeHHbBIMH.

Hcnons3oBaTh anredbpandeckyr TEPMUHOIOTHUIO M CHMBOJIUKY, TPUMEHATH €€
B IIPOIIECCE OCBOEHUS YU4EeOHOTO MaTepuara.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUW TNPHU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

Hcrnonp30BaTh  MOHSITHE  TOXJCCTBA,  BBINOJHATH  TOXKIECCTBCHHBIC
npeoOpa3oBaHus BEIPAKCHHM, TOKa3bIBaTh TOXK/IECTBA.

MHOTO4JICHHI.

BrInonHATh mpeoOpa3oBaHus 11€JI0TO BEIPAKEHUS B MHOTOUWICH IPUBEICHUEM
MOTOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATh neicTBUS (CIOKEHHE, BRIUUTAHUE, YMHOKEHHE) ¢ OJTHOUJICHAMHU
U C MHOTOYJIEHaMH, IPUMEHATH (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBaapaT U
KyO0 CyMMBI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JIJIsl YIPOIICHHUS BEIYUCICHUH.

OcymiecTBIsATh PaA3JIOKEHUE MHOTOUJICHOB HAa MHOMXHUTEIU C IOMOIIBIO
BBIHECEHUSI 32 CKOOKH OOIIETO MHOXKHTEJIS, TPYIIIIUPOBKHU CllaraeMbIX, TPUMEHSIS
(hopMyJIbl COKPAEHHOTO YMHOKEHHS.

[TpuMeHsaTh TPpeoOpa3zoBaHKUsl MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3a7a4
U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJIbHBIMU IOKa3aTEIsIMHU IS
nmpeoOpa3oBaHus BEIPAKESHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHEHBIE ypaBHEHHsS C OJIHOM MEPEMEHHOM, MPUMEHSS MpaBuia
nepexojia OT UCXOJHOTO YPaBHEHUSI K paBHOCWIBHOMY eMy. [IpoBepAaTs, sSBIgeTCS
JIX YKCJIO KOPHEM YpaBHEHHUS.

[TogObupare npuMepsl Tap YHCEN, SBISIIONIUXCS PEIICHUEeM JIMHEWHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOMN TIIOCKOCTH T'payK JTUHEHHOTO YPAaBHEHUS C TBYMS
IEPEMEHHBIMH, MOJIB3YACH TpauKOM, IPUBOUTH MPUMEPHI PEIICHUS YPaBHEHHUS.



Pemrath cuctemsl IBYX JIMHEMHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH, B TOM
quclie rpaguiecKu.

CocraBiAiTh M pelIaTh JHUHEHMHOE YpAaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHHI MO YCIOBUIO 3aa4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJIbTarT.

DOyHKUUMA

Koopnunate! u rpaduku.

N300paxkaTh Ha KOOPAUHATHON MPSIMOI TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anredpanvyeckoM S3bIKe.

OtMeuaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJUHATAM.

DOyHKINH.

CrtpouTth rpaduKu JIMHEHHBIX (QYHKIIHM.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHE, II€HA, KOJMYECTBO, CTOHUMOCTD,
POU3BOIUTEILHOCTD, BpeMsl, 00BEM padOTHI.

HaxoauTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeAcTaBICHHUs W aHaiW3a WH(OpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (GYHKIMN i aHaidu3a TpaduKoB peasbHBIX
3aBUCUMOCTEe (HYyIH (DYHKIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
IPOMEXYTKM BO3pacTaHUs W yObIBaHUSA (DYHKIMM, HAUOOJbIIEe U HAUMEHbIIEe
3HaueHUs PyHKIHHN).

Hcnonb3oBaThk rpaduku A UCCIIEIOBAaHUS MPOIECCOB U 3aBUCUMOCTEH, MPHU
pEIIeHHUH 33724 U3 APYTUX YUYEOHBIX MPEIMETOB U PEATbHOMN KU3HU.

K xoniy o6yuenus B 8 kjiacce 00y4Jaromuiics MoayyuT CIeayIONue MpeIMEeTHbIC
pe3yJIbTaTHI:

YucJia 1 BLIYUCJIEHUS

HppauronanbsHbie yuca.

[TonnmMaTh W HCHOJIB30BaTh MPEACTABICHUS O PACHIUPEHUM YHUCIOBBIX
MHOKECTB.

CB00OOHO OTepupOBaTh MOHATHUAMU: KBaJAPATHBIM KOPEHb, apu(hMETHICCKUMA
KBaJpaTHBI KOPEHb, UPPALIMOHATIBHOE YKCII0, HAXOJIUTh, OIIEHUBATh KBaJpaTHbHIC
KOPHHU, UCTIOJIb3YsI MPU HEOOXOIUMOCTU KAJIBKYJISITOP, BBITIOJIHSITEH MPeoOpa3oBaHus
BBIPAXXECHUH, COAEPKAIIUX KBAJIPATHBIE KOPHU, UCTIOJIB3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JEHUCTBUTEIIHHBIX
quces JUIS CpaBHEHUs, OKPYTJICHUS] M BBIYMCIICHHUH, N300pakaTh JICHCTBUTEIbHbBIC
Yyyuca TOYKaMU Ha KOOPAMHATHOM MPSIMOM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YMCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenenedd uyucia 10, 3anuchIBaTh M OKPYIJIATH UYKCIOBBIE 3HAYCHUS
pEeabHBIX BEJIUYHUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUII.

J1eauMOCTb.

CB00OIHO OIIEpUPOBATH MOHATHUEM OCTATKA 10 MOJYJIO, TIPUMEHSTh CBOMCTBA
CpPaBHEHHI MO MOJYII0, HAXOAUTh OCTATKU CYMMBbI U MPOU3BEACHUS 10 JaHHOMY
MOAYJIIO.

AJire0panvecKne BbIPa:KeHU s

JpoOGHO-paloHanbHbIe BEIPAXKEHUSI.

HaxoauTe momycTumble 3HAY€HUs TEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSX.

[IprMeHsATH OCHOBHOE CBOWCTBO PaIlMOHAIBHON APOOH.

BrimoniHaThs npuBeieHre anredpandeckux Apodeil k oliieMy 3HaMeHaTello,
CIIOKEHUE, YMHOKEHUE, JIeJIEHNE anreOpandyeckux apooei.

BoInosiHATh TOXK/IECTBEHHBIE TPE0OPa30BaHUS PAIIMOHATBHBIX BHIPAKEHUIA.

[IpumensTh npeoOpa3oBaHus BEIPAXKEHUM ISl PEIICHUS PA3IMYHbIX 33724 U3
MaTE€MAaTHKH, CMEKHBIX TPEAMETOB, U3 PEAJIbHON MPAKTUKH.

CreneHnu.

[IpuMeHATP TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUM, COAEPIKAIINX CTENEHHU C IEIBIM MTOKa3aTelIeM.

HppanmoHanbHble BEIPAXKEHUS.

HaxonuTe nonyctrumble 3HaU€HHSI IEPEMEHHBIX B BBIPAKEHHSIX, COJIEPKALIUX
apu(pMeTHIeCKue KBaIpaTHbIE KOPHHU.

BoimosiHATh 1peoOpa3oBaHUs UPPALMOHAIBHBIX BBIPAKEHUN, HCIIONb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemrats KBajipaTHBIE YpaBHEHHUS.

Pemates 1poOHO-paIiioHanbHbIE YPaBHEHHUS.

Pemlatb nuHENHbIE YpaBHEHUSI C IapaMEeTPaMH, HECIOXKHBIE CHCTEMBI
JMHEWHBIX YPaBHEHUN C MapaMeETPaMHU.

[IpoBOANTE MCCIENOBAHUSI YPABHEHU W CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM IrpaQuuecKuX MpeIcTaBlIeHU (YCTaHABITUBATh, UMEET JIM YPABHEHHE
WIM CUCTEMAa YPaBHEHUH PEIlIeHHUs, €CITU UMEET, TO CKOJIBKO, U IpoUee).

[lepexoauTh OT clOBeCHON (OPMYITHPOBKH 3amayu K €€ anreOpandeckoit
MOJENH C TIOMOIIBID COCTABIICHUS YpaBHEHHS WM CHUCTEMBl YpPaBHEHHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M NOJIYYEHHBIN PE3YNIbTAaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKHU, PEIIATh
JMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)UueCcKyIo
WJUTFOCTPALMIO MHOKECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.



DOyHKUUMA

[lonumaTh ¥ UCMONB30BaTh (DYHKIIMOHAJIbHBIC MOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), ONpENesITh 3HaueHHe (QYHKIHMH [0 3HAYCHHIO
aprymeHTa, OrpeaeNaTh CBOMCTBA (PYHKIINU 10 €€ rpaduKy.

Ctpoutsb rpaduku QyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBON (YHKIIUU IO €€

rpaduky.

K xoniry 00yuenus B 9 kiacce o0ydaromuics MOJyYUT CIEAYIOUIUE TPEIMETHbBIE
PE3YIBTATHI:

Yucnaa v BIYMCICHUA

CBOOOIHO OIEepUpOBaTh MOHATUSIMU: KOPEHb #-W CTENEeHH, CTENEHb C
palMOHAJIbHBIM [OKAa3aTellieM, HAaXOAUTh KOpPEHb #n-H CTENEHH, CTENEHb C
paIMOHAJIBHBIM TIOKa3aTesIieM, HCIOJb3ys TpH HEOOXOIUMOCTH KaJbKYJISTOP,
IPUMEHATH CBOMCTBA KOPHS 1-i CTETIEHU, CTENIEHH C PallMOHAJIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA AEHCTBUTENBHBIX UHCEN MPU PEILICHUU
3a/1a4, MPOBEJCHUH PACCYX ICHUN U TOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIbHBIE 4YHUCHA, OKPYIJIATH
JNEHUCTBUTENILHBIE YUCIA, BBIIONHATh NPUKHUIKY PE3yiabTaTa BBIYUCICHHUM, OLIEHKY
YHUCJIOBBIX BBIPAKEHU.

AJire0panvecKne BbIPa:KeHU s

CB00OIHO OTIEpUPOBATH MOHATHEM KBaAPATHOTO TPEXUIIEHA, HAXOAUTh KOPHU
KBaJPAaTHOTO TPEXUJIEHA.

PacknaapiBaTh KBagpaTHBIN TPEXUJIEH HA TMHEHHBIE MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiats nuHENHbBIE U KBaApAaTHBIE YPABHEHHUS, YPABHEHHUSI, CBOJAIINECS K HUM,
IpOOHO-paIlMOHANIbHBIE YPABHEHHUS.

Pemrath HeclIOXKHbIE KBaAPATHBIE YPABHEHUS C TAPAMETPOM.

Pemrate nuHeElHBbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BATh
METOJl MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPABEHCTB Ha YHCIOBOM MpPSMOM,
3aMUCHIBAaTh PEUIEHUE C IIOMOUIBI0 CUMBOJIOB.

Pemate cucteMbl NIBYX JIMHEWHBIX YPAaBHEHUM C ABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHEUHBIM.

Pemrath HECIIOXKHBIE CUCTEMBI HEIMHEWMHBIX YPABHEHH C TaPaMETPOM.

[IprMeHsATH METO/IbI PABHOCWIIBHBIX NMPe0oOpa30BaHUii, 3aMEHbI IEPEMEHHOM,
rpaduyecKoro MeTo/1a MpH PelIeHUH YpaBHEHUH 3-1 U 4-1 cTereHe.

Pemlatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB HA YUCJIOBOU MPSIMOI1, 3alMChIBATh PELIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHUs, HEpPaBEHCTBA W HX CHCTEMBI, B TOM YHCIE C
OTpaHUYEHUSIMU, HAIIPUMED, B LIEJIBIX YHACIIAX.



[IpoBOANTE MCCIIENOBaHNS YPABHEHUM U CUCTEM YpPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM IrpapuUecKuX MpeIcTaBlIeHn (YyCTaHABITUBATh, UMEET JIM YPABHEHHE
WIM CUCTEMAa YPaBHEHUH PEIlIEHHUs, €CITU UMEET, TO CKOJIBKO, U MpoUee).

Pemate TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaT€MAaTUYECKON MOJEIM pPealbHON CUTyalud WIA TPUKIAAHON 3ajayu,
UHTEPIPETUPOBATH MOJTYUYEHHBIE PE3YJIbTAThl B 3aJJaHHOM KOHTEKCTE.

YucsioBbIE MOCTEI0BATEILHOCTH U IPOrPecCUm

CB0OOOIHO oOmepupoBaTh MOHITHAMHU: 3aBUCUMOCTh, (QYHKIUS, Tpadux
byHKIMK, TpsMas MOPONOPLHUOHATBHOCTh, JIMHEWHas GyHKUUA, oOpaTHas
POMOPIIUOHATILHOCTB, MMapaboia, runepoosa, KyCouHo-3aanHas QyHKIIHs.

Uccnenosath QpyHKIMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIHIA:
00JIacTh OMpeeeHNsl, MHOXKECTBO 3HAYCHHM, HYJIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHus ¢ yObIBaHUSA, UYETHOCTh U
HEYETHOCTh, HAMOOJbIIIEe U HAMMEHbIIIEe 3HAUSHHS], aCUMIITOTHI.

PacrioznaBaTh kBajpaTHyHyr0 QYHKIHIO 1O (popmysie, MIPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIIUNA U3 peabHOU KU3HU, QU3HKHU, TEOMETPHH.

Omnpenensats nojiokeHue rpaduka KBaIpaTHUHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ koa(ppuMeHTOB.

Crpoutrb rpaduk  KBagpaTU4HOM  (YHKIMH, ONKHCHIBATH  CBOWCTBA
KBaJIpaTUYHOU (PYHKIIMU 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHOW (PYHKIIUU JJI PEIICHUS 3a/a4.

Ha mpumepe kBaapatudHo QyHKIHH CTPpOUTh Irpaduk GyHKIMH y =af(kx +
b) + ¢ ¢ momorbo peodpazoBanuii rpaduka pyHkuu y=f(x).

WnnroctpupoBaTh € MOMOIIIBIO Tpaduka peanbHyI0 3aBUCUMOCTbD WJIH MPOIIECC
[0 UX XapaKTepUCTUKAM.

Apudmernueckasi 1 reOMeTpUYECKasA MPOTrPecCHu

CB00OIHO ONIEPUPOBATH MOHATUAMHU: TIOCIEIOBATENIBHOCTD, apupMeTUIECKas
U TEOMETPUUECKasl POTPECCHH.

3amaBaTh TOCIEIOBATEIBHOCTA Pa3HBIMH  CIIOCOOAMHU: OINUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIIBI 71-TO WIECHA, PEKYPPEHTHBIM.

BbImoyHATS  BBIYHMCIIEHUS C  HCIOJb30BaHHEM (opmMyn n-ro  4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCU, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkath wieHBbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOMU
IJIOCKOCTH.

Pemrate 3agaum, CBSI3aHHBIE C YUCJIOBBIMHU IIOCJIEIOBATEIBHOCTSMHU, B TOM
quCclie 3aJla4yd U3 peabHOM JKU3HU (C UCIMOJIb30BAaHUEM KaJbKYJISATOpa, IIU(GPOBBIX
TEXHOJIOTUH).



PacriozHaBaTh W NPUBOAUTH MNPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
MOCIIEIOBATEIbHOCTEH,  OTPAaHUYECHHBIX  IOCJIEIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBalOIIMX) MOCIE0BATEIHHOCTEH.

HmeTh nipeicTaBieHHE O CXOJUMOCTH TIOCIEeIOBATENIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MPOTPECCHH.

[IprMeHsATH METOI MaTEMAaTUUECKON MHIYKIIMU TP PELICHUU 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmmmuecTBo yacos JIEeKTPOHHbIE
No 11/in HanmeHoBaHMe pa3jeioB U TeM Korrpoasmoie | Tpaxruseckue (uudposbie)
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI pecypesI
1 UNCJIA 1 BBIYUCIIEHU A. 1 1
PannonansHblie uncina (IOBTOPEHUE)
) OYHKUHMU. KoopauHatsl u 17 |
rpaduku. OyHKIIIN
3 AJITEBPAMYECKUE BbIPAXKEHU L. .
Bripaxenus ¢ nepeMeHHbBIMU
4 VPABHEHI/I}E N CUCTEMBbI 10 1
YPABHEHMUMW. Jluneiinbie ypaBHEHHS
5 UNCJIA 1 BBIYUCJIEHUA. Crenens ¢ 6
HaTypaJbHBIM MMOKa3aTeIeM
6 AJITEBPAMYECKUWE BbIPAXKEHU L. ” 1
MHoro4IeHbI
7 AJITEBPAMYECKUE BbIPAXKEHU L. 14 1
DopMyIIbl COKPAIIEHHOTO YMHOXEHUS
8 UUCJIA 1 BBIYUCJIEHUA. [lenumocTs 10
9 OYHKUWU. Juneitnas GpyHKIus 16 1
YPABHEHUWA 1 CUCTEMbI
10 YPABHEHUNMU. CucreMbl THHEHHBIX 14 1
ypaBHEHUU
1 [ToBTOpEHME, O606H1€HI:IG, g |
cHUCTeMaTH3aIysl 3HaHUHI
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136 8 0




8 KUIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
No 11/in HaumeHoBaHue pa3iejioB U TeM Korrpoasmoie | Tpaxruseckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
| YPABHEHUA 1 HEPABEHCTBA. 20 |
Hepasencrsa
) UNCJIA U BBIYMCIIEHUA. KBanpaTHsrii 17 !
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 |
KBagparHsle ypaBHeHUS
4 AJITEBPAMYECKUE BBIPAXKEHU . 17 |
JpoOHO-palMOHAIEHEIC BRIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 |
JpoOHO-pannOHAILHEIE YPaBHEHHUS
6 OVYHKINN 15 1
. AJITEBPAMYECKUWE BBIPAXKEHU . 14
Crenenun
8 UNCJIA U BBIYMCIIEHUA. [JenumocTh 7 1
9 [ToBTOpEHwue, 0606meHI:Ie, 10 1
crcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoarupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 OYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. L5 1
KBagparHble HepaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. ’5 1
VYpaBHEHMSI, HEPABEHCTBA U UX CHCTEMBbI
4 UMCJIOBBIE TTOCJIIEAOBATEJIBHOCTHU )5 |
N ITPOI'PECCUU
5 AJITEBPAMYECKUWE BBIPAXKEHU . 12 |
CreneHs ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpenue, 0600I1IeHNE, CUCTEMaTH3aIUs 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos ONEeKTPOHHBIE
Hara uppoBbIe
Nenm/m | Tema ypoka Kontponsnsie | [Ipaktnueckue
Bcero U3YyYeHUS | 00pazoBaTebHbBIC
paboTHI paboThI
pecypcesl

IToBTOpenue. PanmonansHble yncia

[ToBTOopenue. CpaBHEHHE, YOS IOUMBAHUE

2 1 apupMETHIECKHE TeHCTBUS C 1
palMOHAIBHBIMY YHCIAMU

3 [ToBTopenue. Uucnoas npsmasi, MOAYIb |
yucia

4 [ToBTopenwue. IIponeHThI, 3aMuch MPOLEHTOB |
B BUJIE JpoOU 1 TpoOU B BUE IPOIICHTOB

5 IToBTOpenue. Tpu OCHOBHBIE 3a1a4n Ha |
IIPOLICHTBI

6 IToBTOpenue. Tpu OCHOBHBIE 3a1a4n Ha |
IIPOLICHTBI

7 IToBTOpenue. Pemenue TeKCTOBBIX 3a/1a4 |
apu(METHIECKUM CTIOCOOOM
IToBTOpenue. Pemenue 3ana4 u3 peasibHOU

2 MIPaKTUKU HA 4acTH, IpoOH, MPOLIEHTHI, |
IIPUMEHEHHE OTHOILIEHUI U IPONIOPLHN ITpU
peuieHnu 3anaqy

9 IToBTOpenue. Pemenue 3ana4 u3 peasibHOU 1

MPAKTUKU HA YacTH, IPOOH, IPOLICHTHI,




IIPUMEHEHHE OTHOIIEHUI U IPONIOPLHN ITpU
peuieHuu 3a1aqy

[ToBTOpenue. PeanbHbie 3aBUCUMOCTH;

10 pelieHue 3aj1a4y Ha ABMKEHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTtponpsHas paboTa 1o teme
"PannonanbHble yncna”

12 Koopaunara Touku Ha npssMon

13 YucnoBble TPOMEKYTKU

14 Hucnossie MPOMEKYTKH

L5 PaccrostHue Mexay 1ByMsl TOUKaMH
KOOPAMHATHOM NPSMOM
IIpssMoyronpHas cucreMa KOOpAUHAT.

16 Abcuucca v opJiHaTa TOYKH Ha
KOOPJIMHATHOM TJIOCKOCTH
IIpssMoyronpHas cucreMa KOOpAUHAT.

17 Ablcuucca ¥ OpJHaTa TOUYKH Ha
KOOPJIMHATHOM TJIOCKOCTH

18 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMmu

19 UYrenue rpaukoB pearbHBIX 3aBUCHMOCTEN

20 @OYHKIMOHAIBHBIE 3aBUCHMOCTH MEXIY
BEJTMYMHAMHU
[onsitne Gpynkmn. OYHKIUSA KaK

21 MaTeMaTH4ecKas MOJEIb PEAJLHOTO
nporecca
[onsitne Gpynkmn. OYHKIUSI KaK

22 MaTeMaTHYECKast MOJIENIb PEATbHOTO

nporiecca




[onsitne GpyHkmn. OYHKIUSA KaK

23 MaTeMaTH4eCKas MOJIENb PEATbHOTO
nporecca

24 OO6nacTh onpeaeneHus ¥ 00JIaCTh 3HAYCHHA
byHKITIT

)5 OO6nacTh onpeaeneHus ¥ 00JIaCTh 3HAYCHHA
byHKITIT

26 CrniocoOsbI 3a1aHus PYHKITHH

27 I'padux GpyHKIIIN

73 KonTponsHas padora o teme "KoopauHaTsl
u rpapuxu. OyHkmn"

29 BripaxkeHue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPAKECHUS C IEPEMEHHBIMHU

30 BripaxkeHue ¢ mepeMeHHbIMU. 3HAYCHHE
BBIPAKECHUS C IEPEMEHHBIMHU

31 BripaxkeHue ¢ mepeMeHHbIMU. 3HaYCHHE
BBIPAKECHUS C IEPEMEHHBIMHU

1 IIpencrasneHue 3aBUCUMOCTH MEXIY
BEIMYUHAMHU B BUE HOPMYITBI

1 IIpencrasneHue 3aBUCUMOCTH MEXIY
BEIMYUHAMHU B BUE HOPMYITBI

34 Brraucnenus o ¢popmynam

35 Borancnenus o ¢popmynam

36 VYpaBHeHue ¢ oiHOM nepemenHon. Kopenb
YpaBHEHHS

37 CpoiicTBa ypaBHEHUH C OJJHON IEPEMEHHOMN

38 CpoiicTBa ypaBHEHUH C OJJHON IEPEMEHHON




39

PaBHOCWIBHOCTB ypaBHEHUN

ypaBHeHI/Ie KaKk MaTeéMaTudcCKas MO IC/Ib

40 peanbHOM CUTYallUH

41 Yucno KopHel JIMHEMHOTO YpaBHEHUs

42 Yucno KopHel IMHEMHOTO YpaBHEHHUs

43 Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
JIMHEWHBIX YPaBHEHUN

44 JInHeHoe ypaBHEHHE, COJIEPKAILEE 3HAK
MOYJIS
KonTtposnpsHas paboTa 1o temam

45 "BoipaxkeHus ¢ nepeMeHHbIMH", "JIMHEHbIE
ypaBHEHHUA"

46 Crenensb ¢ HaTypaJIbHBIM ITOKa3aTEIEM

47 CBolicTBa CTENEHU C HATypaJlbHBIM
[I0Ka3aTeaemM

43 CBolicTBa CTENEHU C HATypaJbHBIM
[I0Ka3aTeaemM

49 CBolicTBa CTENEHU C HATypaJbHBIM
[I0Ka3aTeaemM

50 3anuch Yyucia B JECITUUHON MO3ULIMOHHON
CUCTEME CUMCIICHUS

51 3anuch Yyucia B JECITUYHOMN MO3UIIMOHHON
CUCTEME CUMCIICHUS

57 Opnounenbl. OTHOUIEH CTaHJAPTHOTO BU/A.
Crenens ofHOUIEHA

53 Opnounenbl. OTHOUIEH CTaHJAPTHOTO BU/A.

Crenenp OJHOYIIEHA




MHorounessl. MHOTO4JIEH CTaHAAPTHOTO

>4 Buja. CTeneHh MHOTOYJICHA !

55 MHorounensl. MHOTO4JIEH CTaHAAPTHOTO |
Buja. CTeneHh MHOTOYJICHA

56 CnoskeHue ¥ BEIUUTaHHE MHOTOWIEHOB 1

57 CnoskeHue ¥ BEIUUTaHHE MHOTOWIEHOB 1

58 CnoskeHne 1 BEIYUTaHHE MHOTOWIEHOB 1

59 VYMHOXEHHE U AeJICHNe MHOTOUYJICHOB 1

60 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1

61 VYMHOXEHHE U AeJICHNe MHOTOUYJICHOB 1

62 YMHOKEHHUE U JIeJIEHHE MHOTO4YJICHOB 1

63 [TpeoOpa3oBaHme 11ETOTO BEIPAKEHUS B !
MHOTOYJICH

64 [TpeoOpa3oBaHme 11ETOTO BEIPAKEHUS B !
MHOTOYJICH

65 [TpeoOpa3oBaHme 11ETOTO BEIPAKEHUS B !
MHOTOYJICH

66 Kopuu MHOTOUNIEHA 1

67 Kopuu MHOTOUNIEHA 1
ToxnectBo. ToxaeCTBEHHBIC

68 peoOpa3oBaHMsl aNTreOpandecKux 1
BBIPAKECHUU
ToxnectBo. ToxkIeCTBEHHBIC

69 peoOpa3oBaHMs aNTreOpanuecKux 1

BBIPAXKCHUI




ToxnectBo. ToXXIECTBEHHBIE

70 peoOpa3oBaHMs aNreOpandecKux
BBIPAKCHUI
ToxnectBo. ToxaecTBeHHbIE

71 peoOpa3oBaHMs aNreOpandecKux
BBIPAXKCHUI
ToxnectBo. ToxkaecTBeHHbIE

72 peoOpa3oBaHMsl aNTreOpandecKux
BBIPAXKCHUI

73 Jloka3aTenbCTBO TOXKICCTB
KonTtponeHas padota no temam "CteneHs ¢

74 HaTypaJIbHbIM IIOKa3aTeseM",
"MHorousieHs!"

75 KBagpaTt cymMMBI ¥ KBaIpaT pasHOCTH JBYX
BBIPAXKCHUI

76 KBagpar cymMMBbI HECKOJIBKMX BBIPAKECHUI

77 Ky0 cymMBbI 1 KyO pa3HOCTH JBYX
BBIPAXKCHUI

78 PasHoCTh KBaspaToB ABYX BBIpAKCHUI

79 IIpousBeneHne pasHOCTH U CYMMBI IBYX
BBIPAXKCHUI

20 IIpousBeneHne pasHOCTH U CYMMBI IBYX
BBIPAXKCHUI

81 CymMma ¥ pa3HOCTb KyOOB JIBYX BbIpa)K€HUI

82 CymMma ¥ pa3HOCTb KyOOB JIBYX BbIpa)K€HUI

83

Paznoxxenne MHOTOYIEHA HA MHOKUTEIN




IIpousBeneHne pasHOCTH CYMMBI JIBYX

84 BBIPAKEHUH, CyMMa M pa3HOCTb KyOOB JIBYX
BBIPAKCHUI

85 Paznosxenne MHOTOUIEHA HA MHOKUTENHU

86 Brinecenue 0011ero MHOXKHTEIS 3a CKOOKH

87 MeTon rpynnupoBKu

28 KonTtponsHast padbota o teme "dopmyibt
COKpAILEHHOI'O0 YMHOXEHUS"

29 JlemuMocTh 1ebix uucen. CBolcTBa
NEITUMOCTH

90 JemumocTp 1enbix yuces. CBoiicTBa
JEIUMOCTH

01 [TpocThie 1 cocTaBHbBIE nca. YETHBIC U
HEYETHBIE YKCIa

0 [Ipusnaku nenumoct Ha 2, 4, 8, 5, 3, 6, 9,
10, 11

93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Tpu3Haku eMUMOCTH CYMMBI U

94 MIPOU3BEACHHUS LIENBIX YUCEII IIPU PELICHUN
3a/1a4

95 HanOonpimii o0yl 1eaureias 1
HauMeHbIIIee 001Iee KpaTHOE ABYX YUCEIT

96 B3aumHo npocteie uncna

97 Anroputm EBknuaa. [lenenue ¢ ocratkom

08 CpaBHEHUS L[EIBIX YHCEIT TT0 MOJIYJIIO

HaTypaJIbHOT'O YUCJia




99 Jluneiinas GpyHKIMS, €€ CBOWCTBA 1
100 Jluneiinas GyHKIMS, €€ CBOWCTBA 1
101 Jluneiinas GpyHKIMS, €€ CBOWCTBA 1
102 I'padux nuHeHON QyHKINH 1
103 I'padux muHeHON QyHKIIH 1
104 I'padux nuHeHON QyHKIIH 1
105 I'padux muHeHON QyHKIIH 1
106 I'padux pyHKINHN Y = | X | 1
107 I'padux pyHKIMHN Y = | X | 1
108 I'padux pyHKINHN Y = | X | 1
109 I'padux pyHKIMHN Y = | X | 1
110 Kycouno-3a1annbie GyHKINN 1
111 KycouHno-3agannbie GyHKINU 1
112 Kycouno-3a1annbie GyHKINN 1
113 KycouHno-3agannbie GyHKINU 1

KonTtposnsHas paboTa o temam

114 " "o . N
Hemumocts", "JInneliHas QyHKIHS

115 YpaBHEHHE € IBYMS IEPEMEHHBIMU

116 YpaBHEHHE € IBYMS IEPEMEHHBIMU

117 I'paduk TUHEHHOTO YpaBHEHHS C ABYMS
IIEpEMEHHBIMU

118 I'paduk TUHEHHOTO YpaBHEHHS C ABYMS
IIEpEMEHHBIMU

119 CucremMbl TUHEHHBIX YPaBHEHUH € ABYMS

MNEPEMECHHBIMHA




120

Cucrembl TUHEHHBIX YPaBHEHUH € ABYMS
IIEPEMEHHBIMU

121

I'padmgeckuii METO peIICHHS CHCTEMBI
JIMHEWHBIX YPAaBHEHUN C JBYMs
IIEPEMEHHBIMU

122

['padmgeckuit METOT peIICHHS CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU

123

Pemrenne cucrem JIMHEWHBIX YPABHEHUN C
JBYMS IIEPEMEHHBIMU METOJ0M
ITOJICTAHOBKH U METOJOM CIIOKECHHUS

124

Pemrenne cucrem JIMHEWHBIX YPABHEHUN €
JBYMS IIEPEMEHHBIMU METOJ0M
ITOJICTAHOBKH U METOJOM CIIOKECHUS

125

Pemrenne cucrem JIMHEWHBIX YPABHEHUN €
JBYMS IIEPEMEHHBIMU METOJ0M
ITOJICTAHOBKH U METOJOM CIIOKECHUS

126

Pemrenne cucrem JIMHEWHBIX YPABHEHUN €
JBYMS IIEPEMEHHBIMU METOJ0M
ITOJICTAHOBKH U METOJOM CIIOKECHUS

127

Cucrema ByX JIMHEHHBIX YpaBHEHUI C
JBYMSI IIEPEMEHHBIMU KaK MOJEIIb pPEaIbHOU
CUTYyaLlU

128

KonTponsHas padora o teme "CucteMbl
JUHENHBIX ypaBHEHUN"

129

[ToBTOpenue u o6oOeHne. Boipaxenus ¢
IIEpEMEHHBIMU




[ToBTOpenue u o6o0menue. CrenexHs ¢

130 1
HATypaJIbHBIM [TOKa3aTeeM
[ToBTOpenue u 0606meHne. OMHOWICHBI U

131 MHOTOWICHBL. TOKIeCTBECHHBIC !
peoOpa3oBaHMs aNreOpandecKux
BBIPAXKCHUI

132 [ToBTOpenue u 0606meHne. opmyInbr |
COKPAILLEHHOI'O YMHOXEHHUS

133 [ToBTOpenue u 0600menne. KoopauHater u |
rpaduKy.

134 [ToBTOpenue u 06o0meHue. JInnelinas |
¢byHKIMS U €€ CBOWCTBA

135 Hrorosas kKoHTposbHasA paboTa 1
[ToBTOpenue u o6oOeHue. Pemenne

136 CUCTEM JIMHEHHBIX YPABHEHUM C IBYMsI 1
NepEeMEHHBIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Ne | Tema ypoka KonnuecTBo yacos Hara DNEeKTPOHHBIE
n/n Beero|[Kontponshere |[[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBGOTHI PaBGOTHI o0Opa3oBaTelbHbIC
pecypcsl

1 |Yucna u Beruucnenus. Jenumocts nenbix yucen. CBoicTBa 1

nenuMocTd. [Ipocteie u coctaBHble yncia. YETHbIE U HEYETHBIE

yucina. [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpusnaku

JIETMMOCTH CYMMBI U TPOU3BEICHUS 1IEJIbIX YHCEN IPU PELLICHUN

3a/1au ¢ MPaKTUYECKUM cojiepkanreM. Hanbospimit o0t qenurens

Y HauMEHbIllee 001Iee KpaTHOe ABYX yucen. B3anmHo npocTeie

gucna. Anroput™m EBknnaa. Jlenenue ¢ ocratkoM. ApudmMernyeckue

onepanuy HaJl OCTaTKAMH.
‘2 HqI/ICJIOBI)Ie HepaBeHcTBa CBOMCTBA YUCIIOBBIX HEPABEHCTB H 1 H H H H ‘
‘3 HCBOﬁCTBa YHCJIOBBIX HEPABEHCTB H 1 H H H H ‘
‘4 HﬂoxasaTenLCTBo HEPAaBEHCTB H 1 H H H H ‘
‘5 HHepaBeHCTBO ¢ nepeMeHHOU. CTporue 1 HeCTPOrue HEpaBEeHCTBA H 1 H H H H ‘
‘6 HHepaBeHCTBO ¢ nepeMeHHOU. CTporue 1 HeCTPOrue HEpaBEeHCTBA H 1 H H H H ‘
7 ||CnoxeHHe U YMHOKEHHE YMCIOBBIX HEpaBeHCTB. OlieHUBaHNE 1

3HAYEHUS BBIPAKECHUS
8 ||CnoxeHre U yMHOKEHUE YHCIOBBIX HEpaBeHCTB. OlieHUBaHNE 1

3HAYEHUS BBIPAKECHUS
9 |[llonsiThe O pelieHNN HEPABEHCTBA C OJTHOM NTepeMeHHOM. MHOXKECTBO 1

peLIeHUI HEPaBEHCTBA
10 |[lonsiTHE O pelIeHNN HEPABEHCTBA C OJHON epeMeHHoN. MHoxkecTBo || 1

peLIeHUI HEPaBEHCTBA




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypcsl

‘ll HPaBHOCI/mLHme HepaBeHCTBa. OLlEHUBaHUE 3HAYEHUS BBIPAKEHUS H 1 H H H H ‘
‘12 HPaBHOCI/mLHme HepaBeHCTBa. OlleHUBaHUE 3HAYEHUS BBIPAKEHUS H 1 H H H H ‘
13 ||/IuneitHOE HEPABEHCTBO C OJHOU MEPEMEHHON U MHOXKECTBO €ro 1

peLIeHU I
‘14 HPemeHHe JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON H 1 H H H H ‘
‘15 HPemeHHe JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON H 1 H H H H ‘
‘16 HPemeHHe JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON H 1 H H H H ‘
17 ||CucteMbl 1 COBOKYITHOCTH JINHEWHBIX HEPABEHCTB C OJTHOM 1

MEPEMEHHO M
18 ||CucTeMbl 1 COBOKYITHOCTH JINHEWHBIX HEPABEHCTB C OJTHOM 1

MEPEMEHHO M
19 ||Pemenue TEKCTOBBIX 3a/1a4 ¢ MOMOIbIO JMHEUHBIX HEPABEHCTB C 1

OJIHOY ITIEPEMEHHOM
‘20 HKOHTpOJIBHaSI pabora o Teme "HepaBencrtna" H 1 H 1 H H H ‘
‘21 HKBa)lpaTHme KOpHU H 1 H H H H ‘
‘22 HApH(bMeTHqGCKHﬁ KBaJPaTHBIN KOPEHb U €r0 CBONCTBA H 1 H H H H ‘
‘23 HApH(bMeTHqGCKHﬁ KBaJPaTHBIN KOPEHb U €r0 CBONCTBA H 1 H H H H ‘
24 ||PaunoHanbHbIE YHUCIIA. CpaBHenue, YIOPSAIOYMBAHUE | 1

apu(pMeTHIECKHe JEHCTBHS C PAalMOHAIBHBIMH 4YucIaMu. Yucrnosas

npsiMasi, MOJyJb 4YHMCla. 3alKch 4YHcia B JAECATUYHON MO3UIIMOHHOM

CUCTEME CUUCIICHMUS.
25 |[[ToHsiTHe MppalMOHATILHOTO YKcia. JIeiCTBUS ¢ UppALIMOHAIEHBIMU 1

YUCIIAMU
‘26 HCBOﬁCTB& JNEUCTBUI ¢ UPPAIMOHATILHBIMU YU CIIAMU H 1 H H H H




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypchl
‘27 HCBOﬁCTB& JEUCTBUN C UPPALMOHAIIBHBIMU YU CIIAMU H 1 H H
28 ||CpaBHenue uncen. Yucnosble npoMexyTku. CpaBHEHHE 1
UppalMOHAJIbHBIX YHCET
‘29 HCpaBHeHI/Ie MpPPaLMOHATIBHBIX YHCET H 1 H H
30 ||[MHO€ecTBO HaTypalibHbBIX, LIETIbIX, PAIUOHAIBHBIX, JEHCTBUTENBHBIX 1
gucen. [IpencraBienns o pacIIMpeHUsX YUCIOBBIX MHOXKECTB
31 ||domycTuMble 3HaYEHUS IEPEMEHHBIX B BBIPAXKEHUAX, COJEPHKAIINX 1
apu(pMeTHYECKHE KBaIpaTHbIE KOPHU
32 ||domycTuMble 3HaYEHUSI IEPEMEHHBIX B BBIPAXKEHUAX, COJEPHKAIINX 1
apu(pMeTHYECKHE KBaIpaTHbIE KOPHU
33 ||ToxxaecTBeHHbIE IPEOOPA30BAHNUS BEIPAKEHUM, COJIEpKAIINX 1
apu(pMeTHYECKIE KBaIpaTHbIE KOPHU
34 ||ToxaecTBeHHbIE IPEOOPA30BAHNUS BEIPAKEHUM, COJIEPKAINX 1
apu(pMeTHYECKHE KBaIpaTHbIe KOPHU
35 ||ToxaecTBeHHBIE IPEOOPA30BAHNUS BBIPAKEHUM, COJIEPKAIINX 1
apu(pMeTHYECKHE KBaIpaTHbIe KOPHU
36 ||ToxxnecTBeHHBIE TPEOOPA30BAHNUS BEIPAKEHUH, COIEPIKALIUX 1
apu(pMeTHYECKHE KBaIpaTHbIE KOPHU
‘37 HKOHTpOJIBHaSI paboTa no Teme "KBaaparHblii KopeHs" ‘ 1 1 H ‘ H
38 ||YpaBHEHUS U HEpABEHCTBA. Y paBHEHUE C 0HOM nepemenHon. Kopens| 1
ypaBHeHusa. CBoilcTBa  ypaBHEHMH C  OJHOM  TEpPEMEHHOM.
PaBHOCWIBHOCTD ypaBHEHHH. YpaBHEHHE Kak MaTeMaTH4ecKas
MOJIEJIb pEaNbHOW CcuUTyauuu. JIMHEWHOE YypaBHEHHE C OJHOM
nepeMeHHor. Yucimo KOpHEH JMHEWHOro ypaBHeHUdA. Pemenue
TEKCTOBBIX 33Jlad C IOMOUIbIO JIMHEHMHBIX ypaBHEHWU. JInHeiHOe
ypaBHEHHE, cojepkaniee 3HaK MoAyns. CucTeMbl JIMHEHHBIX




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypcsl

YpaBHEHUH ¢ JByMsl InepeMeHHbIMH. CucTeMa JBYX JIMHEHHBIX|

YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU KaK MOJIENIb PEaIbHOU CUTYallUU.
39 ||[KBampaTtHoe ypaBHeHue. Dopmyra KOPHEH KBaIpaTHOTO YpaBHEHUS. 1

KosnnuecTBo AeiCTBUTENBHBIX KOPHEN KBaJIPaTHOTO YPAaBHEHUS
40 ||[@opmyia KOpHEW KBaapaTHOTO ypaBHeHuUs. KoinyecTBo 1

JNEUCTBUTEIIbHBIX KOPHEH KBAaJPATHOTO YPaBHEHUS
41 ||@opmyia KOpHEW KBaapaTHOTO ypaBHeHuUs. KoinyecTBo 1

JNEHUCTBUTEIIbHBIX KOPHEH KBAaJPATHOIO YPaBHEHUS
42 ||®@opMylia KOpHEW KBaapaTHOro ypaBHeHuUs. KoinyecTBo 1

JNEHUCTBUTEIIbHBIX KOPHEH KBAaJPATHOIO YPaBHEHUS
‘43 HTeopeMa Buera H 1 H H H H ‘
‘44 HTeopeMa Buera H 1 H H H H ‘
45 ||YpaBHEHUS, CBOJUMBIE K TUHEHHBIM YPAaBHEHMSIM WM K KBaJpaTHBIM 1

YpaBHEHUSIM
46 |YpaBHEHUS, CBOJUMBIE K JTUHEHHBIM YPAaBHEHUSIM WM K KBaJApaTHBIM 1

YpaBHEHUSIM
‘47 HKBanpaTHoe YPaBHEHHE C TapaMETPOM H 1 H H H H ‘
‘48 HKBanpaTHoe ypaBHEHHE C MapaMeTpoOM H 1 H H H H ‘
‘49 HKBanpaTHoe ypaBHEHHE C MapaMeTpoOM H 1 H H H H ‘
‘50 HKBa)lpaTHoe YPaBHEHHE C MTAPAMETPOM H 1 H H H H ‘
‘5 1 HPemeHHe TEKCTOBBIX 3a/J1a4 C [IOMOLIbIO KBAJPATHBIX YPAaBHEHUM H 1 H H H H ‘
‘52 HPGHIGHI/IG TEKCTOBBIX 3aJ[au C TIOMOIIbIO KBAaJPAaTHBIX ypaBHEHUIN H 1 H H H H ‘
‘53 HPGHIGHI/IG TEKCTOBBIX 33/]1a4 C [IOMOLIbIO KBAJPATHBIX YPAaBHEHUU H 1 H H H H ‘
‘54 HKOHTpOJILHaSI pabota no Teme "KBaaparHbie ypaBHeHHS " H 1 H 1 H H H ‘




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypcsl

55 ||AnreOpandeckue BoIpakeHus. [IpencTaBieHne 3aBUCUMOCTH MEXTy|| |

BeMuMHaMu B Buae Qopmynsl. ToxaecTBo. ToxaecTBEHHbIE

npeoOpa3oBaHusl anreOpanyecKux BbIpakeHUU. JloKazaTreabCTBO

ToxecTB. OnHousneH craHaapTHoro Buaa. CrTeneHb OJHOWIEHA.

MHorounen cranaaptHoro Bujaa. CreneHb MHorowieHa. CioskeHue,

BBIUMTAHNUE, YMHOKEHUE U JelieHue MHorowieHoB. [IpeoOpasoBaHue

IIEJIOTO BhIpakeHusi B MHOrowieH. Kopuu MHorounena. Kyb cymmer u

KyO0 pa3sHOCTH JBYX BBIPOXECHHH, pPAa3HOCTh KBAJApPaTOB JBYX

BBIPAKCHUH, MPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIPa)KEHUI.
56 ||PaunonanbHbIe BeIpaskeHUs. ToxaeCTBEHHbIE TpeoOpa3oBaHUs 1

paMOHATBHBIX BBIPAKCHUN
‘57 HTO)KZ[GCTBGHHI)IG peoOpa30BaHUsl pallMOHAIbHBIX BhIPAXKEHUN H 1 H H H H ‘
‘5 8 HTO)KZ[GCTBGHHI)IG peoOpa30BaHUsl pallMOHAIbHBIX BBIPAXKEHUN H 1 H H H H ‘
‘59 HTO)KZ[GCTBGHHI)IG peoOpa30BaHUsl pallMOHAIbHBIX BBIPAXKEHUN H 1 H H H H ‘
60 ||AnreOpandeckas 1poOb. JlomycTUMbIE 3HAYCHUS IEPEMCHHBIX B 1

TIpOOHO-PAIMOHATIBHBIX BBIPAKEHUSIX
61 ||AnreOpandeckast 1poOb. JlomycTUMbIE 3HAYCHUS IEPEMCHHBIX B 1

IpOOHO-PAIIMOHATIBHBIX BBIPAKEHUSIX
62 ||AnreOpandeckas 1poOb. JlomycTUMbIE 3HAYCHUS IEPEMCHHBIX B 1

IpOOHO-PAIIMOHATIBHBIX BBIPAKEHUSIX
‘63 HOCHOBHoe CBOICTBO anredpandeckoi 1poou H 1 H H H H ‘
‘64 HOCHOBHoe CBOICTBO anredpanveckoi 1poou H 1 H H H H ‘
‘65 HCJIO)KGHI/IG Y BBIYUTAHUE aredpandeckux apooei H 1 H H H H ‘
‘66 HCJIO)KGHI/IG Y BBIYUTAHUE aredpandeckux apooei H 1 H H H H ‘
‘67 HVMHO)KeHHe U JiefieHue anredpandeckux apooei H 1 H H H H ‘




Ne ||Tema ypoxka KoanuectBo yacos Hara ONeKTpOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypcesl

‘68 HVMHO)KeHHe U JiefieHue anredpandeckux apooei H 1 H H H H ‘
‘69 HVMHO)KeHHe U JiefieHue anredpandeckux apooei H 1 H H H H ‘
‘70 HBLI)leneHHe 1esoi yactu anredpandeckoit Apoou H 1 H H H H ‘
‘71 HKOHTpOJILHaSI paboTa no Teme "J[poOHO-panoHaTbHBIE BBIPaXKEHHS " H 1 H 1 H H H ‘
‘72 HI{p06Ho-pauH0HanLHme YpaBHEHHS H 1 H H H H ‘
‘73 HPGHIGHI/IG JIPpOOHO-pallMOHAIBHBIX YpaBHEHUI H 1 H H H H ‘
74 ||Pemenue npoOHO-pallMOHANIBHBIX YPABHEHUH, CBOIAIINXCS K 1

JTMHEWHBIM YPaBHEHUSIM
75 |[PemeHue qpoOHO-palMOHATBHBIX YPaBHEHUH, CBOASIIUXCS K 1

JTMHEWHBIM YPaBHEHUSIM
76 ||Pemenue npoOGHO-pallMOHANIBHBIX YPABHEHUH, CBOIAIINXCS K 1

KBaJ[paTHBIM ypaBHEHHUSIM
77 ||Pemenue npoOHO-pallMOHANIBHBIX YPABHEHUH, CBOIAIINXCS K 1

KBaJ[paTHBIM ypaBHEHHUSIM
78 |[PemeHue qpoOHO-palMOHATBHBIX YPAaBHEHUN, CBOASIIUXCS K 1

KBaJ[paTHBIM ypaBHEHUSM
‘79 HPGHIGHI/IG JIPpOOHO-pallMOHAIBHBIX YpaBHEHUI H 1 H H H H ‘
‘80 HPGHIGHI/IG JIPpOOHO-pallMOHANIBHBIX YpaBHEHUI H 1 H H H H ‘
‘81 HPGHIGHI/IG JIPpOOHO-pallMOHANIBHBIX YpaBHEHUI H 1 H H H H ‘
‘82 HPGHIGHI/IG JIPpOOHO-pallMOHAIBHBIX YpaBHEHUI H 1 H H H H ‘
83 ||[Pemenne TEKCTOBBIX 3aau ¢ IOMOIIbIO IPOOHO-pallMOHATBHBIX 1

YpaBHEHUI
84 ||Pemenne TEKCTOBBIX 3ajau C IOMOIIbIO IPOOHO-pallMOHATBHBIX 1

YpaBHEHUI




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypcesl
85 ||[Pemenne TEKCTOBBIX 3ajau ¢ IOMOIIbIO IPOOHO-pallMOHATBHBIX 1
YpaBHEHUI
86 |PemeHne TEeKCTOBBIX 3aau C IOMOIIbIO IPOOHO-pallMOHATBHBIX 1
YpaBHEHUI
87 ||Pemenne TEKCTOBBIX 3ajau ¢ IOMOIIbIO IPOOHO-pallMOHATBHBIX 1
YpaBHEHUI
88 |[Pemenne TeKCTOBBIX 3a7au ¢ IOMOIIbIO IPOOHO-pallMOHATBHBIX 1
YpaBHEHUI
‘89 Hl“patbnqecxaﬁ MHTEpIpETAIHs YPaBHEHU C IBYMsI IIEPEMEHHBIMU H 1 H H H H
‘90 HKOHTpOJIBHaSI pabota o Teme "JIpoOHO-parMoHaLHBIC ypaBHEHUS" H 1 H 1 H H H
91 || ®@ynkuuun. KoopauHata Touku Ha npsiMOW. UucinoBble MPOMEXYTKH.| |
Paccrosane wMexay [ByMs TOYKAMH KOOPAMHATHOM  IIPSIMOM.
[IpsimoyromnbpHas cucreMa KoopAuHAT. AGciucca U opJinHaTa TOUYKH Ha|
KOOpAMHATHOM  miockocTH. Ilpumepbr  rpadukoB,  3aJaHHBIX
¢dopmynamu.  Utenume  rpadMKoOB  peambHBIX  3aBUCHMOCTEH.
OyHKIMOHAIBHBIE 3aBUCUMOCTM MeXAy BenunuuHamu. llonsarue
¢bynkuuu. @DyHKIMA Kak MareMaThdeckas MOJENb PeaJbHOTO
nporecca. O6nacTp ompenereHus M 00NACTh 3HAYCHUN (PYHKIUH.
[TonsiTHsT MakcMMymMa ¥ MHHHMMYMa, BO3pacTaHUsl M YOBIBaHUS Ha
MIpUMEpPax peaylbHbIX 3aBUCUMOCTEN.
‘92 HOGJIaCTL OTIPEJIENIEHUS] U MHOXKECTBO 3HAUE€HUN (QYHKIIMU H 1 H H H H
‘93 HCHOCOGH 3a/laHus QyHKIIHA H 1 H H H H
‘94 Hl“pa(bmc ¢bynkuuu. Jluneiinas GyHKIusA H 1 H H H H
95 |[Urenue cBoicTB QyHKIMH 110 €€ rpaduky. [Ipumepst rpadukon 1

GYHKIUH, OTpaKaIOMUX PeaTbHbBIE TPOLECCHI




/o

Tema ypoka

KomnnuectBo yacos

Bcero

KontponsHbie
paboThI

[IpakTrnueckue
paboThI

[ara
U3Y4YEHUS

DNEeKTPOHHBIE
uppoBbIe
o0Opa3oBaTelbHbIC

pecypcsl

96

OyHKINH, OTIMCHIBAIOIIUE MPSMYIO M 00OpaTHYIO IPOTIOPLUUOHATBHEIE
3aBHCHUMOCTH, UX rpaduku

97

OyHKINH, OTIMCHIBAIOIIUE MPSMYIO M 0OpaTHYIO MPOTIOPIHUOHATBHbIE
3aBHCHUMOCTH, UX rpaduku

98

@OyHKINH, OTIMCHIBAIOIIUE MPSMYIO M 00paTHYIO IPOTIOPLUUOHATIBHbIE
3aBHCHUMOCTH, UX rpaduku

99

HdDyHKU;HH y = ax2 U UX CBOHCTBA.

1100

Hq)yHKIH/II/I y =X 2 + b 1 ux cBoiicTsa.

101

Hq)yHKIH/II/I y =X 3 U uX CBOMCTBa.

102

Hq)yHKIH/II/I y =|X|, y X = ¥ UX CBOIiCTBa.

103

Hq)yHKIH/II/I y =k X ¥ ux cBoiicTaa.

104

HKycquo-3a)1aHHme (b yHKIHH.

1105

HKOHTpOJII)HaH pabota o Teme "dyHkuun"

106

HCTGHGHL C LIEJIBIM TI0KA3aTeIeM

107

HCBOfICTBEl CTCIICHHU C IICJIBIM IIOKa3aTCICEM

108

HCBOfICTBEl CTCIICHHU C IICJIBIM ITOKa3aTCJICEM

109

HCBOfICTBEl CTCIICHHU C IICJIBIM IIOKa3aTCJICEM

110

[IpeoOpa3oBanHme BEIpAXKEHUH, COACPKAIIUX CTETICHHU C IIEIBIM
[I0Ka3aTeaemM

[ER | NG | U | [ | U | (U | G | JS— | J— | [ | (U | T

111

[IpeoOpa3oBanme BEIpAKEHUH, COACPKAIIUX CTCIICHH C IIETBIM
[I0Ka3aTeaemM

112

[TpeoOpa3oBanHme BEIpAXKEHUH, COACPKAIIUX CTEIICHHU C IIEIBIM
[I0Ka3aTeaemM

113

HCTaHI[apTHI)Iﬁ BHJI UHCJIa




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypchl
‘l 14 HCTaH)lapTHLIfI BHJI UHCJIa H 1 H H H H
‘l 15 HCTaH)lapTHLIfI BUJ YHCIIA H 1 H H H H
‘l 16 HCTaH)lapTHLIfI BH/JI YUCIIA H 1 H H H H
117 ||Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MUPA, JTUTEIBHOCTH MPOIIECCOB B 1
OKpPY’KaIOILlEM MUpE
118 ||Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MUPA, JITUTEIBHOCTH MPOIIECCOB B 1
OKpPY’KaIOIllEM MUpE
119 ||Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MUPA, JITUTEIBHOCTH MPOIIECCOB B 1
OKpPY’KaIOILlEM MUpE
‘120 HHGﬁCTBI/IH C OCTaTKaMu H 1 H H H H
‘121 HOCTaTKI/I cTeneHen H 1 H H H H
‘122 HOCTaTKI/I cTeneHen H 1 H H H H
123 |[IppumeHeHre OCTAaTKOB K PELICHUIO YPAaBHEHUN B LIEJIBIX YUCIIAX U 1
TEKCTOBBIX 3a]1a4
124 |[[IpumeHeHre OCTAaTKOB K PELICHUIO YPaBHEHUN B LIEJIBIX YUCIIAX U 1
TEKCTOBBIX 3a]1a4
125 |[IppumeHeHre OCTaTKOB K PEUICHUIO YPAaBHEHUN B LIEJIBIX YUCIIAX U 1
TEKCTOBBIX 3a]1a4
‘126 HKOHTpOJII)HaH pabora o Temam "Crenenu", "lenumocts" H 1 H 1 H H H
127 ||[loBTOpenue u o6001enHre. Penenne MTMHEHHBIX HEPABEHCTB ¢ OHOM || |
IIEPEMEHHOM U CUCTEM JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOMN
128 ||[ToBTOpeHue u 06001eHre. Perenne MTMHEHHBIX HEPABEHCTB ¢ OHOM || |
IIEPEMEHHOM U CUCTEM JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHON
129 |[[ToBTOpenue u o600mmenne. ToxaecTBeHHbIE TPeOOpa3oBaHUA 1
BBIpXKECHUH, COJIepIKAIINX apr(PMeTHIeCKrue KBaJpaTHbIE KOPHH




Ne |[Tema ypoka KosnuecTBo yacos Jara DNEeKTPOHHBIE
n/n Beero| Kontponshere ||[Ipaktuueckue |[A3YICHMs (1HdpPOBLIE
PaBOTHI pPaBGOTHI o0Opa3oBaTelbHbIC
pecypcsl
130||[ToBTOpenue u 06001meHne. Penenne kBaipaTHbIX ypaBHEHU. 1
Pemrenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO KBAAPATHBIX YPaBHEHUH
131|[ToBroperne u  o0oOmenue. Pemenume  TekcToBBIX  3amad|| |
apupMeTHIeCKUM criocobom. Perienue 3a1aq U3 peanbHON MPaKTHKH
Ha YacTH, Ha JpoOu, Ha TPOIEHTHI, NMPUMEHEHHE OTHOUICHHH U
NPONOPIMIA TpPHU pElIeHHH 3ajad, pelIeHHe 3a7ad Ha JBWKEHUE,
paboTy, MOKYIKH, HAJIOTH.
132 |[[ToBTOpenue u o600menne. ToxaecTBeHHbIE TPeOOpa3oBaHU 1
paMOHANBHBIX BBIPAKCHUN
133 |[[ToBTOpenue u 06001meHne. Pemenne ApoOHO-paliiOHaIbHBIX 1
YpaBHEHHI, CBOJISAIINXCSA K TMHEWHBIM WM K KBaJPAaTHBIM
ypaBHEHHsIM. Perenue TeKCTOBBIX 3aJ1a4 C MOMOMIIBIO IPOOHO-
palMOHAIbHBIX YPAaBHEHUI
134 |[[ToBTOpenue u 06001eHre. Perenne TEKCTOBBIX 3a/1a4 pa3IndHbIMU 1
criocobamu
‘135 HI/ITOFOBa;I KOHTpOJIbHAs paboTa 1 H 1 H H H
‘136 HHOBTopeHHe u o0oOuieHue. Pemenue 3a1a4 U3 peanbHON KU3HU 1 H H H H
(OBLLEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 136 || 8 [ 0 [




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

@Oynkius. CBoiicTBa QYHKIHMA: HYTH
(GYHKINH, TIPOMEKYTKH
3HAKOMOCTOSTHCTBA (DYHKITHH,
MIPOMEKYTKH BO3pPACTAaHUS U yOBIBAaHUS
¢byHKIMY, YETHBIE ¥ HEYETHBIC (PYHKITUH,
HanOoJIbIIIee U HAUMEHbBIIIEE 3HAYCHHS

byHKITIT

Oynkius. CBoiicTBa QYHKIHA: HYTH
(bYHKINHU, TIPOMEKYTKH
3HAKOMOCTOSTHCTBA (DYHKITHH,

JIMHEWHBIC MHOXKUTEIIN

2 IIPOMEXYTKH BO3pAaCTaHUs U YObIBaHUS 1
¢byHKIMY, YETHBIE ¥ HEYETHBIC (PYHKITUH,
HanOoJIbIIIee U HAUMEHbBIIIEE 3HAYCHHS
byHKITIT

3 [Toctpoenue rpadhukoB GYHKIHIHA ¢ 1
MOMOIIIBIO TTpeoOpa3oBaHuit

4 [Toctpoenue rpadhukoB GYHKIHIHA ¢ 1
MOMOIIIBIO TTpeoOpa3oBaHuit

5 Ksagpatuslit Tpéxunen. Kopau |
KBaJpaTHOI'O TPEXWICHA

6 PaznoxeHne kBapaTHOro TpEXWIEHa Ha 1




PaznoxeHue KkBapaTHOro TpEXWIeHa Ha

/ JTMHEWHBIE MHOKHUTEIH

8 KBanpatuunas ¢pyHKIus U €€ cBOMcTBa

9 [Tapaboira, KOOpAMHATHI BEPITUHBI
napaboJIbl, 0Ch CHMMETPHUH 1apadoIbl

10 [Toctpoenue rpaduka KBaapaTHIHON
byHKITIT

1 [Toctpoenue rpaduka KBaapaTHIHON
byHKITIT

12 [Toctpoenue rpaduka KBaapaTHIHON
byHKITIT
[Tonosxenue rpaduka KBaApaTUIHON

13 (GyHKIMU B 3aBUCUMOCTH OT €&
KOA(pPHUIIIEHTOB
[Tonosxenue rpaduka KBaApaTUIHON

14 (GyHKIMU B 3aBUCUMOCTH OT €&
KOA(pPHUIIIEHTOB

15 Hcnonb3oBaHue CBOMCTB KBAPaTUYHOU
(GyHKIUY 11 peIIeHus 3a/1a9

16 Hcnonb3oBaHue CBOMCTB KBApaTUYHOU
(GYHKIUY U1 peIIeHus 3a/1a9

17 Hcnonb3oBaHue CBOMCTB KBApaTUYHOU
(GYHKIUY U1 peIIeHus 3a/1a9

18 Crenennble QyHKIMU C HATYPaTbHBIMU
MoKa3aTeNsiMu, UX rpaduKu U CBOICTBa

19 Crenennble QyHKIMU C HATYPaTbHBIMU

MoKa3aTelNsiMu, UX rpaduKu U CBOICTBa




CreneHnble QyHKIMU C HATYPaTbHBIMU

20 MoKa3aTeNsiMu, UX rpaduKu U CBOICTBa

)1 Crenennble QyHKIMU C HATYPATbHBIMU
MoKa3aTeNsiMH, UX TpadMKu U CBOICTBA

” I'padmkn Gpysmmit: y=Vx , y=3Vx,y=
| x|

” I'padmkn GysKmmit: y =\x , y=Vx, y=|
X|

24 I'padmkn Gpysmmit: y=Vx , y=3Vx,y=
| x|

)5 KonTtposnpsHas paboTa 1o teme
"OyHxkuun"
[TonsiTHE O pElIEHNN HEPABEHCTBA C

26 OJIHO mepeMeHHON. MHOXeCTBO
peLIeHn HepaBEeHCTBA

7 KBanpaTHble HepaBEeHCTBA € OJJHOM
MEPEMEHHO M

)3 KBanpaTHble HepaBEeHCTBA € OJJHOM
MEPEMEHHO M

29 Pemenne HepaBeHCTB rpadUuecKuM
METOJIOM ¥ METOJIOM UHTEPBAJIOB

30 Pemenne HepaBeHCTB rpadUuecKuM
METOJIOM ¥ METOJIOM HHTEPBAJIOB

31 HepaseHnctBa, coaepsxamime 3HaK MOy

32 HepasenctBa, coneprkaiine 3HaK MOIYJIsS

1 Cucrembl HEpAaBEHCTB C OJTHOM

MEPEMEHHO M




34

CucreMbl HEpaBEHCTB C OJJHOMI
MEPEMEHHO M

35

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIbIO
HCPAaBCHCTB, CUCTEM HCPABCHCTB

36

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIbIO
HCPaBCHCTB, CUCTEM HCPABCHCTB

37

HepaBeHCTBO ¢ AByMs IEpEMEHHBIMHU.
Pemrenne HepaBeHCTBa C IBYyMs
IIEpEMEHHBIMU

38

I'padmyeckuit METOT pEIICHUS CHCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMHU

39

Cucrembl HCPAaBCHCTB C IBYMs
NEPEMECHHBIMHA

40

KonTtposnsHas paboTa 1o teme
"KBanpatHble HEpaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUs

42

IIpuMepsl NpUMEHEHUI METOI0B
PaBHOCHIIBHBIX TPe00pa30BaHMi, 3aMEHBI
nepeMeHHOH, rpaduIeckoro MeTo 1a mpu
pelieHun ypaBHeHH 3-i u 4-ii cTenenei

43

IIpuMepsl NpUMEHEHUI METOI0B
PaBHOCHIIBHBIX TPe00pa30BaHMi, 3aMEHBI
nepeMeHHOH, rpaduIeckoro MeTo 1a Mpu
pelieHun ypaBHeHH 3-i u 4-ii crenenei

44

IIpuMepsl NpUMEHEHUI METOI0B
PaBHOCHIIBHBIX TIPe00pa30BaHMi, 3aMEHBI
nepeMeHHOH, rpaduIeckoro MeTo 1a mpu
pelieHun ypaBHeHH 3-i u 4-ii cTenenei




45

Pemenune npoOGHO-paiMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

46

Pemenne npoOHO-paIimOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

47

Pemenune npoOHO-paimOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

48

Pemenne npoOHO-paIimOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

49

Pewrenne cucrem ypaBHEHUN ¢ IByMs

NEPEMECHHBIMHA

50

Pewrenne cucrem ypaBHEHUN ¢ IByMsI

NEPpEMECHHBIMHA

51

Pemrenne npocreimmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU

52

Pemrenne npocredmmx cucreM
HEJIMHENHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU

53

Pemrenne npocredmmx cucreM
HEJIMHENHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

54

Pemrenne npocredmmx cucreM
HEJIMHENHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU

55

['padmgeckuit METOT peIICHHS CHCTEMBI

HEJIMHENHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU




56

['padmgeckuii METOT peIICHHS CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

57

Cucrema 1ByX HETMHENHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYalluH

58

Cucrema 1ByX HETMHENHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYalluH

59

Cucrema 1ByX HETMHENHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYalluH

60

Cucrema 1ByX HETMHENHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYalluH

61

Cucrema HEJIMHENHBIX YpaBHEHUH C
rapaMeTpoM

62

Cucrema HEJIMHENHBIX YpaBHEHUH C
rapaMeTpoM

63

Cucrema HEJIMHENHBIX YpaBHEHUH C
rapaMeTpoM

64

[Ipocreiimre HEpaBEHCTBA C IBYMsI
MEPEMEHHBIMU U UX CUCTEMBI

65

KonTtposnpsHas paboTa 1o teme
"VYpaBHEHMsI, HEPAaBEHCTBA U UX
cucTembl"




TloHgaTHE UKCITIOBON

66 nocsenoBarenbHoCTH. KoHeuHble u
0eCcKOHEeUHBIE TIOCIIEI0BATEILHOCTH
OrpaHudeHHas 10CJIe0BaTEIbHOCTb.

67 MoHOTOHHO BO3pacTaromas
(yOBIBaroIasT) IOCIEA0BATEILHOCTh
CriocoOblI 3a/1aHUS TTOCIIEA0BATEFHOCTH:

68 OIIKCATENIbHBIN, TAOJIMYHBIN, C IOMOIIBIO
(bopMyIBI n-TO YiIeHa, peKyppEeHTHBIN

69 Apudmernueckas ¥ reoMeTpuyecKast
IIPOrpecCun

70 Apudmernueckas ¥ reoMeTpuIecKast
IIPOrpeCCun

71 CBoiicTBa uiieHOB apu(pMeTHIeCcKoi u
r€OMETPUYECKON NpOrpeccuit

7 CBoiicTBa usieHOB apu(pMeTHIecKoi u
r€OMETPUYECKON NPOrpeccuit

7 ®opmynsl N-ro WieHa apupMeTHIecKoil u
r€OMETPUYECKON NpOrpeccuit

74 ®opmynsl N-ro WieHa apupMeTHIecKoil u
r€OMETPUYECKON NPOrpeccuit

75 @opmynsl N-ro WieHa apupMeTHIecKoit u
F€OMETPUYECKON NpOrpeccuit
@®opMmysbl CyMMBI IEPBBIX N YJIEHOB

76 apuMeTHuecKoi ¥ reoOMeTpIUIeCKOn

IIporpeccuit




77

@opMyJIbl CYMMBI MIEPBBIX N YWICHOB
apuMeTHuecKoit ¥ reoOMeTpUIeCcKOn
IIpOrpeccuit

78

@opMyJIbl CYMMBI IIEPBBIX N YWICHOB
apuMeTHuecKoi ¥ reoOMeTpUIeCKOn
IIpOrpeccuit

79

3a1aun Ha MPOIICHTHI, 0AHKOBCKUE
BKJIQJIBI U KPEUTHI

80

3ajaun Ha MPOIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEUTHI

81

3ajaun Ha MPOIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEUTHI

82

3ajaun Ha MPOIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEUTHI

83

3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEUTHI

84

3ajaun Ha MPOIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEUTHI

&5

3ajaun Ha MPOIEHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEUTHI

86

[IpencraBnenue 0 CXOAMMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHPOBaHUH
O0eCKOHEYHO yObIBaromeit
reOMETPUIECKOH MPOrpeccun

87

[IpencraBnenue 0 CXOAMMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHPOBaHUH
OeCKOHEYHO yObIBaromeit
reOMETPUIECKOH MpOorpeccuu




88

Merto1 MaTEMaTHYECKON MHTYKIIMU

89 MeTto MaTeMaTUYECKON MHIYKIIUU
KonTtposnsHas paboTa 1o teme

90 "YucnoBsle NOCIEA0BATEIBHOCTH U
nporpeccun”

01 Kopens n-it crenenu. CBoiicTBa KOpHS nh-
1 CTEIEHU

9 Kopens n-it crenenu. CBoiicTBa KOpHS nh-
U CTEIEeHU

93 Kopens n-i1 crenenu. CBoiicTBa KOpHS nh-
U CTEIEeHU

94 Crenenb ¢ pallMOHAJIBHBIM MOKa3aTeIeM
" €€ CBOMCTBA

95 CreneHs ¢ palluOHAJIBHBIM IT0Ka3aTEIEM
" €€ CBOMCTBA

96 CreneHs ¢ palluOHAJIBHBIM IT0OKa3aTEIEM
" €€ CBOMCTBA
ToxnecTBeHHbIE TPeoOpa3oBaHUs

97 BBIPAXKEHUH, COJIEpPKAIUX KOPEHD N-I
CTETEHU
ToxnecTBeHHbIE TPeoOpa3oBaHUs

98 BBIPAYKEHUH, COJepKAIUX KOPEHb N-i
CTETEHU
ToxnecTBeHHbIE TPeoOpa3oBaHUs

99 BBIPAKEHUH, COJepKAIUX KOPEHb N-i

CTCIICHHU




100

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKEHUH, COZEPKAILUX CTEIIEHb C
palOHaIbHBIM [T0KA3aTEIEM

101

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKEHUH, COZEPKAILUX CTEIIEHb C
palOHaIbHBIM [T0KA3aTEIEM

102

KonTponsHas padora no teme "CrerneHb
C palMOHAJILHBIM TIOKa3aTesieM"

103

[ToBTOpenue u o6o0menue. Ynucna u
BBIYUCIICHUS (3aIUCh, CPAaBHEHUE,
JIEMCTBUS C JICHCTBUTEIHLHBIMH YHCIIAMH,
quCIIOBas IpsiMast)

104

[ToBTOpenue u o6o0menue. Ynucna u
BBIYUCIICHUS (3aIUCh, CPAaBHEHUE,
JIEMCTBUS C JICHCTBUTEIHHBIMH YHCIIAMH,
quCIIOBas IpsiMast)

105

[ToBTOpenue u o6o0menue. Yucna u
BBIYMCIICHUS (ITPOIICHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

106

[ToBTOpenue u o6o0menue. Yucna u
BBIYMCIICHUS (ITPOIICHTHI, OTHOIICHUS,
IIPOIIOPLINN)

107

[ToBTOpenue u o6o0menue. Yucna u
BBIYMCIIEHUS (pelIeHne 3a/1a4 U3
pealbHOM KU3HU)

108

[ToBTOpenue u o6o0menue. Yucna u
BBIYMCIIEHUS (pElIeHrE 3a1a4 U3
pealbHOM KU3HU)




109

IToBTOpenue u 06061menHue. Yucna u
BBIYUCIICHUS (OKPYTJICHHUE,
npuOIIMKEHHE, OIICHKA)

110

[ToBTOpenue u 00o61meHue. TekcToBbIE
3a/1auu (pelleHre TeKCTOBBIX 3a]1a4
apuMeTHueCKuM U anredpandecKum
crioco0ammu)

111

[ToBTOpenue u 00o6meHue. TekcToBbIe
3a/1auu (pelleHre TeKCTOBBIX 3a]1a4
apuMeTHuecKuM U anredpandecKum
crioco0ammu)

112

[ToBTOpenue u o0o6meHue. TekcToBbIe
3a/1auu (pelleHre TeKCTOBBIX 3a]1a4
apuMeTHuecKuM U anredpandeckum
crioco0ammu)

113

[ToBTOpenue u 00o6meHue. TekcToBbIe
3a/1auu (pelleHre TeKCTOBBIX 3a]1a4
apuMeTHIeCKuM U anredpandecKum
crioco0ammu)

114

[ToBTOpenue u o6o6meHue. TekcToBbIe
3a/1auu (pelleHre TEKCTOBBIX 3a]1a4
apuMeTHIeCKUM U anredpandecKum
crioco0ammu)

115

[ToBTOpenue u 0606meHne. TekcToBbIe
3a/1auu (pelleHre TEKCTOBBIX 3a]1a4
apuMeTHueCKuM U anredpandeckum
crioco0ammu)

116

IToBTOpEHue 1 060061IEHNE.
AnrebpanyecKue BHIPAKEHHS




(mpeobOpazoBaHue anredpanvaeckux
BBIPAXKEHUH, COJIEPKAILUX CTEIIEHD C
LIETTBIM TOKa3aTeeM)

117

[ToBTOpeHue u 0600IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeoOpazoBaHue anredpanvaeckux
BBIPAXKEHUH, COJIEPKAILUX CTEIIEHD C
LIETTBIM TOKa3aTeeM)

118

[ToBTOpeHue u 0600IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobOpazoBaHue anredpandaeckux
BBIPAXKEHUH, COJIEPKAILUX CTEIIEHD C
LIETTBIM TOKa3aTeeM)

119

[ToBTOpenue u 0600IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobOpazoBaHue anredpandaeckux
BBIPAKECHUH, COAEPKAILINX
apudmMeTnuecKuit KBaIpaTHBIN KOPEHB)

120

[ToBTOpenue u 06o0IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobOpazoBaHue anredpandeckux
BBIPAKECHUH, COAEPKAILINX
apumMeTnuecKuit KBaJIpaTHBIN KOPEHB)

121

[ToBTOpenue u o6o0IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobOpazoBaHue anredpandaeckux
BBIPAKECHUH, COAEPKAILINX
apumMeTnuecKuit KBaJIpaTHBIN KOPEHB)




122

[ToBTOpenue u 0600IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobpa3oBaHue LENBIX U APOOHO-
paIMOHAJIbHBIX BBIPAXKEHU)

123

[ToBTOpenue u 0600IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobpa3oBaHue LENBIX U APOOHO-
palMOHAIbHBIX BBIPAXKEHU)

124

[ToBTOpeHue u 0600IIeHNE.
AnrebpanyecKue BHIPAKECHHS
(mpeobpa3oBaHue LENBIX U APOOHO-
palMOHAIbHBIX BBIPAXKEHU)

125

[ToBTOpenue u 06o0IIeHNE.
AnrebpanyecKue BHIPAKEHHS
(mpeobpa3oBaHue ENBIX U APOOHO-
palMOHAJIbHBIX BBIPAXKEHUN)

126

[ToBTOpeHue u 0600IICHNE.
AnrebpanyecKue BHIPAKEHHS
(pa3no’keHre MHOTOUJIEHA Ha
MHOXHTEIH, B TOM YHCJIE C
UCII0JIb30BaHUEM (DOPMYIT COKPAILIEHHOTO
YMHOKEHHUS)

127

[ToBTOpenue u 0600IICHNE.
AnrebpanyecKue BHIPAKEHHS
(pa3no’keHre MHOTOUJIEHA Ha
MHOHTEIH, B TOM YHCJIE C
UCIIOJIb30BaHUEM (DOPMYIT COKPAILIEHHOTO
YMHOKEHHUS)




128

[ToBTOpEeHue u 06oOIIIEHNE.
AnrebpanyecKue BHIPAKEHHS
(pa3no’keHre MHOTOUJIEHA Ha
MHOKHUTEIH, B TOM YHCIIE C
MCTIOJB30BaHNEM (OPMYJT COKpPAIIEHHOTO
YMHOKEHHUS)

129

IToBTOpEHUe 1 06001IEHNE.
AnrebpanyecKue BHIPAKEHHS
(MozeupoBaHue ¢ TOMOIIBIO (hOPMYIT
peanbHBIX MPOIIECCOB U SIBJICHUI)

130

@yHKIMHU (IOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (DYHKIIHIA)

131

IToBTOpenue u 06061menne. yHkun
(mocTpoeHue, CBONCTBA U3YUYEHHBIX

yHKIWI)

132

IToBTOpenue u 06061menne. yHkun
(mocTpoeHue, CBONCTBA U3YUYEHHBIX

yHKIWI)

133

IToBTOpenue u 06061menne. yHkun
(rpadudeckoe perieHne ypaBHeHUH 1 UX
CHCTEM)

134

IToBTOpenue u 06061menne. yHkun
(rpadudeckoe perieHne ypaBHeHUH 1 UX
CHCTEM)

135

Htorosas kKoHTposbHasA paboTa

136

[ToBTOpenue u o6o0menne. OyHKIUN
(MozieIMpoBaHNe peabHBIX POIECCOB)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Anrebpa, 8 kiacc/ Makaperues F0.H., Munatox H.I'., Hemkos K.W. u npyrue; nox
penaxnuei TensikoBckoro C.A., Akimonepnoe oomiectBo «M3matenscTBo «IIpocBemnenne
Anrebpa, 9 kinacc/ Makaperues 10.H., Munatok H.I'., Hemikos K.M. u apyrue; non

penaknuei TenskoBckoro C.A., Akimonepnoe oomiectBo «M3matenscTBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Anrebpa, 8 kiacc/ Maxkaporues FO.H., Munaiok H.I'., Hemixos K.W. u npyrue; noa
penakuueii TensikoBckoro C.A., Akimoneprnoe oomiectBo «M3natenscTBo «IIpocBemenne
Anrebpa, 9 kinacc/ Makaperues 10.H., Munatok H.I'., Hemikos K.W. u apyrue; non

penaknuei TensikoBckoro C.A., Akimonepnoe oomiectBo «M3matenscTBo «IIpocBemenne

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru/

https:/myschool.edu.ru/

https://resh.edu.ru/

https:/study.skysmart.ru/

https://www.yaklass.ru/
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