CamapueBa
MapuHa
BrnagumuposH

MHUHHCTEPCTBO NPOCBEIEHHA POCCHUCKON ®EJEPALIUH
MunucreperBo o6pazoBaHHs H MOJIOAEKHON NOJIHTHKH
CeepasioBekoii 06aacTh
Opran mecTHOro camoynpasaenus «Ynpasiaenne obpazoBanus

Kamenck-Ypajabckoro ropoackoro okpyra»

Cpeansns mkoaa Ne 22
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOAHYECKHM 3amectuTens Aupextopa  Jlupexktop

obbenuHeHHeM yuureneit no YBP

-

MarTeéeMaTHKH : ‘ D%
W"/ Bepumunna O. B “Hpotokon Ne 223

«30» arycra 2023 r. =01 «30» asrycra.

Mesenuesa O. B, \
[Tporokon Nel

ot «30» asrycta 2023 1.

PABOYAS TIPOTPAMMA
(ID 1326351)

yuebnoro kypea «Aarebpa (yraybaénusiii yposenn)»

ang obyvatommxes 7 — 9 knaccos

Kamenck - ¥Ypaascknii 2023



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWsi W ISl TOBCEIHEBHOW ku3HU. Pa3Butue y
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJEIMPOBAaHUS B HAYYHOM IIO3HAHWUM M B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIUICHNUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe M KOHKpPETH3allhio, abCTparupoBaHHWE M aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpamMmbl y4eOHOro Kypca «Anrebpa» yriyOnEHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUM TPEX JIET U3YUEHHUS Kypca, B3aUMOJAECUCTBYS C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro HUHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYyXkarolel peaibHOcTH. Ha ypoBHE OCHOBHOIO 00I1IET0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXkKe JalbHEWIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHUs, CIOCOOHOCTENW K MATEMAaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHune martepuana CHocOOCTBYET pPa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yrny6néHnbiit Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKIIOUEHHN U MPUHAThIE B airedpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAarJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUM M ydaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9
Kkiacce — 136 JacoB (4 4aca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM IOKa3aTeleM M €€ CBOWCTBA. 3alKUCh 4YHCla B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IIPU PELICHUH 3a7a4 C IIPAKTUYECKUM COACPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHOroujieH cTaHaapTHOro Buja. CTeneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyIibl COKPAIEHHOTO YMHOXKEHHUS: KBAaJpaT CYMMbI U KBaJIpaT PasHOCTU
JBYX BBIpAXECHUH, Ky0 CyMMBI W KyO pa3sHOCTH JBYX BBIpaXCHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepeMeHHoN. KopeHb ypaBHeHusa. CBONCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMs NEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoil. UncnoBsle TPOMEXKYTKU. PaccTosiHre Mex 1ty
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsatne (yHKuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkius, e€ cpoictBa. ['paduk nunelno ¢ynkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHUS NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBajJpaTHble KOpHH. ToXkaecTBeHHbIE MpeoOpazoBaHUS
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyrna KOpHEW KBAJPAaTHOTO YpPABHEHMS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TPapUKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIUHENHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparusie ypaBHeHUA. [IpuMepbl IPUMEHEHUN METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU KaK MOJEIb PEATBHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHAJIbHBIX HEpAaBEHCTB. [Ipocrelilne HepaBeHCTBA C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMM.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynkmus u  e€ cBoiictBa. Vcmonb3oBaHHE CBOMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?uy
= a(x — m)? +n. Ioctpoenue rpadukoB QYHKIHI C MOMOIIBIO IIPEOOPA3OBAHMIA.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

Oynkuus Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue wmcnoBol mocienoBaTenbHOCTH. KoHeuHble W OECKOHEUHBIE
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mnporpeccur. (CBOHCTBa UJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIA YCHEIIHOW MpOoQecCHOHATbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KyJbTYPOM KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUS 3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  NUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM B MyTEeH MX pelieHus,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JACPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, TUIAHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH  MEXJy IOHATUAMH, (PopMyIUpoOBaTh
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENbHbIC U OTPUIIATENIbHBIC, €AUHIUYHBIC, YACTHBIC U 00II1e, YCIOBHEIE,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/ibckue JeiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONMIOACHMS,  HMCCIEIOBAHMS, OKCIEpPUMEHTa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMbl, pemaeMoN 3a7aud, BHICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3yJbTAThl PEHICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMaTHYECKUX 3a]ad, MPUHUMATH IIEeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyHMHoBbIX ¢opMax paboThl (00CykaeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTABJAThH IJIaH, aJTOPUTM pEIIeHUs 3ajaud (WU €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMOMNPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ylibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCEN IPU PEIICHUM 3a/1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BHIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUYHCIICHHS, COCTABIISATh U OIICHUBATH YKCIIOBBIC BBHIPAKCHUS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYyallMW, BBINOJHITh TPUKUIKY M OLIEHKY pe3yJibTaTa
BBIUHCIICHUN, OLICHKY 3HAYEHUN YHCIIOBBIX BBIPAKECHUN, B TOM YHCIE IIPHU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh M MPUMEHSTH MPU PEIICHUH 337a4 IPU3HAKU ASTUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

HaxoauTte HamOoONbIINA OOIIMI JETUTEIh U HAMMEHbIEe 00IIee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp3oBaTh ainredpandeckyrd TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIPaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEro MHOXKHUTEIS, TPYNIUPOBKU CIaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpaBUJIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW TIIOCKOCTH TpaduK JIHUHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WJIH CHUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3alIUChIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPaUKOB PEAIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBathk rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKAaMU Ha KOOPJAMHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJYJI0, HPUMEHSTH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHHUM JIs peIeHUs Pa3IMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxonuTte 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSAX, COAEPIKAILUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlarb nuHEWHBIE YpaBHEHUA C MAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHUE WM CUCTEMA YpPABHEHHW PEIICHUS, €CIM HMEET, TO CKOJIBKO, H
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHily 00y4yeHus B 9 kiacce 00y4aromuics MOJYyYUT CIEAYIOLINE TPEAMETHBIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NIPUKHUIKY PE3YIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlats yiMHEMHBIE W KBaJApAaTHBIC YPABHEHMS, YPAaBHEHUS, CBOISIIMECS K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh PEIICHHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEeHueM Tpaduueckux TMpeAcTaBieHU (ycTaHaBIUMBaTh, UMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U MX CHUCTEMBI ISl COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMKU, TpsMas TPOMOPIMOHATIBLHOCTh, JIMHEWHAss QyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeIeHHsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHH, MPOMEXYTKHU
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty MojoxeHue rpaduka KBaApaTUIHOW (PYHKITMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Crpoutrh rpaduk  KBagpaTMUHOH  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

Ha mpumepe kBaapatudHoi GyHKIMH CTpouTh Tpaduk dyrkiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas POrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEA0BATEILHOCTD, apuPMEeTHUECKAs
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMeTHIECKON U TEOMETPHUECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HHU (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, IU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHble uncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMU M. Jluneiinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHUA. Crenens ¢ 6
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIIEHHOTO YMHOXEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUMMU. CucreMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIIEHNE, 8 1

cHCTEMAaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaBenctBa
5 UNCJIA 1 BBIYMCIIEHU . KBaapaTHbIii 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHalbHbIe BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIUNCJIEHUS. IenumocTs 7 1
9 [ToBTOpEHuUe, 06o6meHIfe, 10 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoxa Koutpoabubie IIpakTuyeckue Aara unpposbie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypesI
1 [ToBTOpenue. ParmoHabHBIE YKCIa 1
[ToBTOpenue. CpaBHeHue,
2 yIOpSAOYUBAHUE U aprUPMETHUECKUE 1
JIEHCTBUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBrOpenue. Yucnosas npsmas, 1
MOJYJIb YHCIIa
[ToBTOopenue. [IponeHThI, 3aNTUCh
4 MIPOLICHTOB B BUJIE ApOoOU U IpoOH B 1
BH/IE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1
MPOLIEHTHI
6 [ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha 1
MIPOLICHTHI
7 [ToBTOpenue. Pemienne TeKCTOBBIX 1
3a/1a4 apuhMETHUYECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
3 peanbHOI MPaKTUKH HA 9acTH, ApoOu, 1
MPOLICHTHI, TPUMEHEHNUE OTHOLIEHUHN U
MIPONOPLMHI P PEHIEHUH 33124
9 [ToBTOopenue. Pemenue 3a1ay us3 1

peasbHON MPAaKTUKU HA YacTH, Apoou,




MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MPOIMOPUUI IPU PELICHUH 3a7a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKCHUE, padoTy,
MOKYTIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanonanbpHele ynuciaa'

12 Koopaunara Touky Ha IPSIMOMA

13 UmncnaoBbie MTPOMEKYTKH

14 YucnoBble TPOMEXYTKU

15 Paccrostarie Mexny AByMsI TOYKaMH
KOOPJIMHATHOMU IIPSMOM
[IpssmoyronbHas cucTeMa KOOpAMHAT.

16 AOcuucca v OpJIHAaTa TOYKU Ha
KOOPAMHATHOM IIOCKOCTH
[IpstmoyronbHas cucTeMa KOOpAMHAT.

17 AOcmucca v opuHaTa TOUKH Ha
KOOPJMHATHOM TIIOCKOCTH

18 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

19 Urenue rpadMKoB pearbHbIX
3aBUCHMOCTEN

20 OYHKIMOHATHHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4YecKasi MOJIeJb PeaIbHOTO
npoiiecca

22 [Tonstue pynkuuu. OyHKIUSA Kak




MaTeMaTU4ICCKasa MOJCJIb PCAJIbHOI'O
mponecca

[onsarue pynkunu. OyHKIUS KaK

23 MaTeMaTu4yecKasi MOJIeb PeaIbHOTO
nporiecca

24 OO6nacth onpeaesieHus ¥ 00J1acTh
3HAYCHUH PyHKITUH

o5 OO6nacth onpeaesieHus ¥ 00J1acTh
3HauUeHUHN PYHKIUU

26 Crioco0sI 3a1aHus PYHKIIUU

27 I'paduk pynkuuu

28 KonTtponpHas pabora o Teme
"Koopnunats! u rpadpuku. Oyaxmm”

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPQXCHHUS C IEPECMCHHBIMU

30 Bripaxkenue ¢ mepeMeHHbIMU. 3HAYCHHE
BBIPAXEHHS C IEPEMEHHBIMU

31 Bripakenue ¢ mepeMeHHBIMA. 3HAYCHUE
BBIPAXXCHHUS C TIEPSMCHHBIMU

39 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GopMyIbl

33 [IpencraBieHne 3aBUCIMOCTH MEXTY
BeJIMYMHAMU B BUe GOpMyIIbI

34 Boruncnenus no popmynam

35 Brruucnenus no popmynam

36 YpaBHEHHE C OJHON TEPEMEHHOM.

Kopenp ypaBHeHUs




CBoiicTBa ypaBHEHHI C OJJHOM

37 .
HepeMEHHOMN

38 CBoiicTBa ypaBHEHHI C OJTHOM
MEPEMEHHOM

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 YpaBHeHHUE KaK MaTeMaTu4yecKas
MOJIEJIb PEAIbHOM CUTyalluu

41 Yucno KopHEH TUHEHHOTO ypaBHEHUS

42 Hucno KopHeH JIMHEMHOTO YpaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C TOMOLIBIO
JIMHEWHBIX YPaBHEHUN

44 JluneliHoe ypaBHEHUE, cozieprKallee
3HAaK MOJYJIst
KoHnTponsHas pabora o Temam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHelHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
nokasaresieM

48 CBolicTBa CTENEHU C HATYpaJbHbIM
MoKa3aTesneM

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM
noKa3aTresieM

50 3anuch yucia B IECATUYHON
MO3UIIMOHHOM CUCTEME CUMCIICHUS

51 3anuce Yncia B JECITUYHON

HOSI/IIII/IOHHOI\/'I CHUCTEME CUUCIICHUA




Opnnowienbl. OJHOUIEH CTaHAAPTHOTO

52 Buaa. CTeneHb OJHOYICHA !
53 OpnnHowienbl. OJHOUIEH CTaHAAPTHOTO 1
Buja. CTeleHb OJJHOWICHA
MmuorouseHsl. MHOTro4ICH
54 crangapTHoro suaa. CTeneHnb 1
MHOTOYJIeHa
MmuorouseHsl. MHOTro4ICH
55 cTraHaaptHoro Buja. CTeneHb 1
MHOTOYJIEHA
56 CioKeHHe 1 BEIYUTaHUE MHOTOYJIEHOB 1
57 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
58 CioKeHHe 1 BEIYUTaHUE MHOTOYJIEHOB 1
59 VYMHOXEHUE U AeJIEHHNE MHOTOYICHOB 1
60 VYMHOXEHUE U IEIEHNE MHOTOWIEHOB 1
61 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1
62 YMHOKEHHUE U JIeICHHE MHOTOYJICHOB 1
63 [IpeobpazoBanue 11€10T0 BHIpAKECHUS B 1
MHOTOYJIEH
64 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B 1
MHOTOYJIEH
65 [Tpeobpa3zoBanue 11€I0T0 BHIpAXKECHUS B 1
MHOTOYJIEH
66 Kopuu MHOTOUIEHA
67 Kopau mHOrowieHa
68 ToxnectBo. TOXKIECTBEHHBIE 1

npeoOpa3oBaHusl ATeOpandecKux




BBIPAKCHUI

ToxnectBo. TOXKIECTBEHHBIE

69 npeoOpa3oBaHus ANreOpandecKux
BBIPAKCHUI
ToxnectBo. TOXKIECTBEHHBIE

70 npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUI
ToxnectBo. TOXKIECTBEHHBIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM
ToxnaectBo. ToXKIECTBEHHBIE

72 npeoOpa3oBaHus ANreOpanIecKux
BBIPAXKEHUM

73 Jloka3aTelIbCTBO TOXKICCTB
KonTponbhas pabota no rTemam

74 "CreneHp ¢ HaTypaJIbHBIM
nokazarenem", "MHuorouieHs!"

75 KBanpar cymmBI 11 KBaipat pasHOCTH
JIBYX BBIpaXKCHUUN

76 KBagpaT cyMMBI HECKOIBKHX
BBIPAKECHUI

77 Ky0 cyMMBI 1 Ky0 pa3HOCTH JIBYX
BBIPAKECHUI

78 Pa3HOCTB KBapaToOB ABYX BBIPAKEHUI

79 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAKECHUI

80 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX

BBIPAKECHUI




CymMa u pa3HOCTh KyOOB IBYX

81 .
BBIPAXKECHUI

82 CymMa u pa3HOCTh KyOOB IBYX
BBIPAKCHUI

83 Pasnoxxenne MmHOro4ieHa Ha
MHOHUTEIIN
[IpousBeneHnue pa3HOCTH CyMMBI IBYX

84 BBIPOKECHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPQXECHUMI

85 Paznoxxenne MHOrO4YICHA Ha
MHOXKUTEIIN

86 Brinecenne o01ero MHOXKUTEIS 3a
CKOOKH

87 Mertox rpynnupoBKU

88 KonTtponpHas pabora o Teme
"®opMyJbl COKpAIlEHHOTO YMHOKEHuUs"

89 JemumocTs 1enbix uucen. CBoicTBa
JIeIMMOCTH

90 JemumocTh nensix uncen. CBoiicTBa
JIEIMMOCTH

01 IIpocTeie u cocTaBHbIE uynciia. YETHBIE U
HEUYETHBIC YMClia

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10,11

93 [Tpu3naku nenmumoctu Ha 2, 4, 8, 5, 3,6,
9,10,11

94 [Ipu3Haku nenMmMocT CyMMBI U

MPOU3BCACHUSA LCIIbIX YHUCECII ITPU




pelieHuu 3a1a4y

HauOosnpmmii o0Imui 4eIuTens U

95 HaMMEHbIIIee 00I1Iee KpaTHOE ABYX 1
qrcen
96 B3auMHO nipocThie uncna 1
97 Anroputm EBknupa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHHS IETIBIX YHCEI T10 MOTYJTIO 1
HATYpaJIbHOTO YHUCIIa
99 Jluneitnas pynkuus, e€ cBoiicTBa 1
100 Jlunetinas QyHkims, e€ cBoiicTBa 1
101 Jluneitnas pynkuus, e€ cBoiicTBa 1
102 I'paduk nuneitHON QyHKIINN 1
103 ['paduk nuHeHON GyHKITUN 1
104 I'paduk nuneitHoN QyHKIIMN 1
105 I'padux nuHeiHOM QyHKIMM 1
106 I'paduk pynknmm y = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 I'paduk pyHknmm y = | X | 1
109 I'paduk pyHkuun y =| X | 1
110 KycouHno-3anannblie GpyHkunu 1
111 Kycouno-3anannsie GpyHkunu 1
112 Kycouno-3aiannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkunu 1
114 KonTponbHas pabota o Temam 1

"eaumocts", "Jluneitnas ¢pyHkuus"




115

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

116

117

YpaBHEHUE C IBYMS IEPEMEHHBIMU

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

118

119

120

I'paduk 1MHEHHOTO ypaBHEHUS C ABYMS
NIEPEMEHHBIMU

CucreMbl TUHEUHBIX YPABHEHH C
JBYMsI IEpEMEHHBIMU

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMsI IEpEMEHHBIMU

121

122

123

124

I'paduueckuii MeTos perieHus: CUCTEMBI
JIMHEHHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

['paduueckuii MeTo]| pelieHus: CUCTEMbI
JIMHEHHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

Peienne cucreM IMHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMUA METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS
Pemrenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU METOOM
MIOJICTAHOBKHU U METOJIOM CJIOKEHUS

125

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IEPEMEHHBIMH METOJIOM
MTOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

126

Pemenue cucreM IMHENHBIX ypaBHEHUN
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKU M METO/IOM CIIOXKEHHUS




Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

127 JBYMSI TIEPEMEHHBIMHU KaK MOJICITb 1
peaabHON CHTyalluu

128 KonTponpHas padora mo Teme 1
"CucreMbl TUHEHHBIX YpaBHEHUM"

129 [ToBTOpenue u 0600meHne. Boipakenus 1
C MepeMEeHHBIMU

130 [ToBTOopenue u 0600menne. CTeneHs ¢ 1
HATYpaJbHBIM ITOKA3aTEIIEM
[ToBTOpenue u 0606menue. OTHOUICHBI

131 ¥ MHOTO4WICHBI. TOX/IeCTBEeHHbIE 1
npeoOpa3oBaHUsl AreOpanyecKux
BBIPAXKEHUM

132 [ToBTOpenue u 060061meHue. opMyITbI 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpeHue u 06001IIeHHE. 1
Koopaunats! u rpaduxu.

134 [ToBTOpenue u o6odmenue. JlnneiHas 1
byHKIMS U €€ cBOMCTBa

135 Wrorosas koHTposibHasA paboTa 1
[ToBTOopenue u o6061meHue. Pemmenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMs 1
HepEeMEHHbIMU

OBUIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wppopbie
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypes:
1 UwucioBbie HEPaBEHCTBA 1
2 CBolicTBa YUCIOBBIX HEPABEHCTB 1
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 Hepagencto ¢ nepemenHoil. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 Hepagencto ¢ nepemenHoil. Ctporue u 1
HECTPOrHe HEPaBEHCTBA
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
IToHsATHE O pelIeHuN HEPaBEHCTBA €
9 OJIHOM NepeMEeHHON. MHOXeCTBO 1
pelIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHOM NepeMeHHON. MHOXeCTBO 1
peleHuit HepaBeHCTBa
11 PaBHOCHITbHBIE HEpABEHCTBA. 1

HepaBeHncrtBo-cnencraue




12

Yucnosble IPOMEKYTKH

JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

15 PemreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

18 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 C MOMOIIbIO

19 JINHENMHBIX HEPABEHCTB C OJHOU
MepPEMEHHOMN

20 KonrtponbHas pabora no Teme
"Hepasencrsa"

21 KBanpaThsie kopHU

99 ApudmeTnueckuii KBaJpaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApudmeTnueckuii KBaJpaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsATHE NPPALMOHAIBHOTO YUCIIA.
JIelcTBUA ¢ NPPALMOHAIEHBIMU YU CIIAMH

o5 CaolicTBa 1€HCTBUH C UppallMOHAIBHBIMU
YUCIaMHu

26 CBoiicTBa IEHCTBHI ¢ MPPAMOHATIHLHBIMH




qucjiaMu

27

28

CaolicTBa IEUCTBUI C UPpaALIMOHATBHBIMU
JuCcIaMU

CpaBHeHUE UppaIMOHATBHBIX YUCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
[IpencraBieHust 0 pacIIUPEHUIX
YHUCJIOBBIX MHOKECTB

JlommycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTryecKkue KBaapaTHbIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKIE KBaIpaTHbIE KOPHU

33

34

35

ToxnecTBeHHBIE TPe0Opa3oBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TPeoOpa3zoBaHUs
BBIPAKECHU, COAEPIKALLUX
apupMeTHYeCKUe KBaJIpaTHbIE KOPHU

36

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
"KBanpatHblii KopeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KomnuectBo
JIEHCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KonnuectBo
JIEHCTBUTEIIbHBIX KOPHEW KBaJPATHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmnuecTBo
JEHCTBUTENBHBIX KOPHEH KBaPaTHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmuecTBo
NEHCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUs

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM WUJIU K KBAJPATHBIM
YpaBHEHUSIM

46

YpaBHEHUSI, CBOAUMBIE K IMHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

47

48

KBanpaTtHoe ypaBHEHUE C TapaMeTpoM

Perienue kBajipaTHBIX ypaBHEHUH ¢
napameTpamu




Pemrenne kBagpaTHBIX YPaBHEHUH C

49
napameTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHUH,
COJIEpIKaIMX 3HaK MOIYJIS

51 Pemienue kBajgpaTHbIX YpaBHEHUH,
COJIep>KaIINX 3HaK MOIYJIS

59 VYpaBHEHHE KaKk MaTEMAaTUYECKask MOJIENb
pealibHOM cUTyaluu

53 Pemenue TekcToBBIX 3avz[aq C TIOMOIIIbIO
KBaJ[paTHBIX YpaBHEHUI

54 KonTponbnas pabota mo teme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paMoOHATBHBIX BRIPAKCHUIN

57 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMoHaIbHBIX BBIPAKEHUIN
Anrebpanueckast 1poob. JlomycTumble

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUAX
Anrebpandeckas a1po0k. JlomycTumblie

61 3HAYCHMsI TIEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BBIPAKEHUAX

62 Anrebpanueckast 1po0b. JlomycTumble




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CrnoxeHure 1 BRIYUTaHHE AIre0pandecKux
npobei

66 CrnoxeHre 1 BRIYMTaHHE AIITe0pandecKux
npobeit

67 YMHOXKEHUE U JiefieHHe alnre0panyeckux
npobei

68 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

69 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

70 BosBeznenue anrebpandeckoit 1podu B
CTETEHb

71 KonTponbnas padota no teme "J[poOHo-
paloHaIbHbIE BbIpAXKEHUS"

72 JIpoOHO-paliMoHa bHbIE YPAaBHEHHUS
Pemenue 1po6HO-paliMoOHaIbHBIX

73 ypaBHEHMH, CBOJSIINXCA K TMHEHHBIM
ypaBHEHHSIM
Pemenne npoOGHO-paninoHaIbHBIX

74 YpPaBHEHUU, CBOJSIIMXCS K TUHEHHBIM
yYpaBHEHHSIM

75 Pemenne npoOHO-paliioHaNbHBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSM

76

77

78

Pemenue 1poOHO-paimOHaTBHBIX
YpaBHEHHI, CBOJAIINXCA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSM

Pemenue npoOHO-panioHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBAJAPaTHBIM
YPpaBHCHHUAM

79

Pemenue npoOHO-paliioHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
MepeMEeHHON

80

Pemenue npoOHO-paliiOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

81

82

83

Pemenne npoOHO-paiioHaNbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MepPEMEHHOMN

Pemenne npoOHO-paiioHANbHBIX
YPaBHEHUH METOJIOM 3aMEHBI
IIEPEMEHHOMN

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOoOHO-pallMOHANILHBIX YpaBHEHUN

84

85

Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Penienne TeKCTOBBIX 3aJa4 C HOMOIILIO




JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpoOHO-pallMOHATBHBIX YPaBHEHUH

87 Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpOOHO-pallMOHANBHBIX YPaBHEHHUN

88 Pemienue TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-palMOHANILHBIX YpaBHEHUN

89 I'padmyeckas uHTEpHpETAIS YPAaBHEHUIHA
C IByMs IIEpEMEHHBIMHU

90 Kontponbnas padota nmo teme "J[podHo-
pauuoHaibHbIe ypaBHEHUs"

01 OO0nacTh onpeIesIeHus] © MHOKECTBO
3HaYeHUH PYHKIUU

92 OOacTp onpeneneHns 1 MHOXKECTBO
3HaYeHUH PYHKIUU

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB QyHKINU MO €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaIOIIUX peabHbIE MPOLECCHI
OyHKIUH, OTIMCHIBAIOIIUE MIPSIMYIO U

96 00paTHYIO NIPONOPLHOHATIBHBIE
3aBUCUMOCTH, UX I'pauKu
OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO H

97 00paTHYIO IPOMOPITNOHAIEHBIC
3aBUCHUMOCTH, UX TpapuKu

08 DyHKIUH, ONHUCHIBAIOLINE IPSIMYIO U

0o0paTHYIO TTPOMOPIIHOHAIbHBIC




3aBUCUMOCTH, UX IrpaduKu

99 OyHK1UA Y = X2 1 €€ CBOMCTBA 1
100 OyHkuMs Y = X2 1 €€ cBoicTBa 1
101 @OyHkuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIUA Y =K/X U e€ cBOICTBa 1
104 DyHKIUA Y =VX U €€ CBOICTBa 1
105 Kontponbnas paboTa mo teme 1
"OyHkun"
106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeaeM 1
107 CBOMCTBA CTEIICHU C ICJIBIM ITI0Ka3aTelIeM 1
108 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM 1
109 CBolicTBa CTEIIEHH C IIEJIBIM ITOKa3aTeIeM 1
[IpeoOpazoBaHue BhIpAXKEHUH,
110 COJIEpIKaIMX CTCTICHH C TEJTBIM 1
IoKa3aTejieM
[Ipeobpa3oBaHue BbIpaxKeHHH,
111 coJiepKalluX CTENEHHU C UEIbIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaxeHHH,
112 coJiepKalluX CTENEHHU C UEIbIM 1
IoKa3aTelieM
113 CranmapTHBIN BU YncIa
114 CranpapTHbIi BUA yncaa
115 JlecTBUS ¢ YnciaMu, 3alMCaHHBIMU B 1
CTaHJIaPTHOM BHUJIE
116 JleficTBUS ¢ YnCIIaMH, 3aITHCAHHBIMU B 1




CTaHJIapTHOM BUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

117 JUTUTEIbHOCTD MPOLIECCOB B
OKPYKaroIIleM MUPE
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA,

118 JUTUTEIIBHOCTB TTPOIIECCOB B
OKPYIKaroIeM MHUpe
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA,

119 JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKcia

122 CpaBHEHUS TEIBIX YHCET 10 MO0
HATypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOJTYJIIO

124 CaolicTBa CpaBHEHUN 110 MOZYJIIO

125 OcTaTKu CyMMBI B TTPOU3BEICHUS 110
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa no Temam
"Crenenn", "Jlenumocts"
IToBTropenue u o6o0mmenue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM
[ToBTOpenue u o6obmeHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OAHOMN

IEPEMEHHOM U CUCTEM JIMHEWHBIX




HEPABEHCTB C OJAHOU IIEpEMEHHOMN

[ToBTOpEeHME M 000OIICHNE.
129 ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnuecKue KBapaTHbIE KOPHU

[ToBTOpenue u o6odmeHue. Pemenue

130 KBaJIpaTHbIX ypaBHeHU. Pemenue
TEKCTOBBIX 33J1a4 C MOMOIIbIO

KBaJPAaTHBIX YPaBHEHHUU

[ToBTOpenue u o6odmeHue. Pemenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o6oOIIEHHE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palMoOHAIBHBIX BBIPAKCHUI

[ToBropenue u o6o0meHue. Pemenue

JIpOOHO-pallMOHANIbHBIX YpaBHEHUH,

133 CBOIAIIIUXCA K JIMHEHHBIM WIIH K
KBaJ[paTHBIM yYpaBHEHUsIM. PerieHne
TEKCTOBBIX 3371a4 C TIOMOIIBIO IPOOHO-

palMoHaIbHBIX YpaBHEHUN

[ToBTOpenue u obod1eHue. Peenne
134 TEKCTOBBIX 33/]1a4 Pa3JIMYHBIMU
criocobamu

135 Hrorosast koHTpobHAs paboTa

IToBTropenue u o6o0meHue. Pemenue

136
3a]1a4 U3 peaybHOMN )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

Oynkius. CroicTBa QyHKINNA: HYIIH
(bYHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIEC U HEYETHBIC
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIUU

[Toctpoenue rpadukoB GpyHKUINH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
IToctpoenue rpadukoB GpyHKIMIA €
MOMOIIBIO ITPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEHHbIE MHOXKUATEIN
Paznosxxenune kBagpaTHOTro TpEXUsaeHa Ha
JIMHEHHBIE MHOKHUTEIIN




KBangparuunas ¢pyHkuus u e€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKITII

12 [Toctpoenue rpaduka KBaApaTHIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GYHKIIUHU B 3aBUCUMOCTH OT €&
ko3 pumeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (GyHKINU B 3aBUCHIMOCTH OT €€
ko3 pureHToB

15 Hcnonb30BaHne CBOKWCTB KBAAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnons3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a/1aq

17 Hcnonb30Banne CBOKWCTB KBaAPATUIHOMN
(GyHKIMU 1715 pelieHus 3a/1a4

18 CreneHHble QyHKIUU C HATypaIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 CreneHHble (YHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

20 CrenenHble QyHKIUU C HATypaTbHBIMU
MoKa3aTessIMH, UX TpauKH U CBOWCTBA

21 CrenenHble QyHKIUU C HATypaIbHBIMU




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

I'padukn Gyskmmii: y=Vx , y=3Vx,y=|

22
X|

93 ll“pa(pr/IKI/I dyskmmit: y =Vx , y=3x,y=|x

24 I'paduku Gpyskmmit: y=Vx , y=3x,y=|
X|

25 KonTponbnas pabora no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

26 nepeMeHHON. MHOKECTBO PEIICHHI
HEpaBEHCTBA

27 KBangpaTHbie HEpaBeHCTBA C O/THOM
MEPEMEHHOMN

08 KBanpaTHbie HepaBeHCTBA C OJTHOM
MEPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKiuM
METOJIOM U METOJIOM HHTEPBAJIOB

30 Pemenue HepaBeHCTB rpadUIeCKIM
METOZOM B METOZIOM HHTEPBAJIOB

31 HepaBenctBa, comepikaiue 3HaK MOIYIIS

32 HepaseHctBa, comeprkamiie 3HaK MOTYJIS

33 CucreMbl HEPaBEHCTB C OJTHOM
MIEPEMEHHOMN

34 CucreMbl HEPaBEHCTB C OJTHOMN
IEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelenne TeKCTOBBIX 3a7a4 C IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA ¢ AByMS
[IEpEMEHHBIMU

I'paduaeckuii MeToa peIeHUsI CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPaBCHCTB C ABYMs1
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHUI METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
IEepEMEHHOMH, rpa)uueckoro MeTo1a npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

44

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKkoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

45

46

Pemenne npoOGHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paioHATBHBIX
ypaBHEHUH U HEPABEHCTB




47

Pemenue 1poOHO-palimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-paimOHaTBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pewenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucremM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Pemenne npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

I'paduueckuit MeToa pereHus: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

56

57

I'paduueckuit MeTOJT peIIeHUs! CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs TIEPEMEHHBIMU KaK MOJIENb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

CucreMa IByX HEJITMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIh
pealibHOM cUTyaluu

61

Cucrema HeTMHENHBIX YpaBHEHUH €
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPAaBHEHUH €
apaMeTpoM
Cucrema HETMHENHBIX YPAaBHEHUH €
apaMmeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota o Teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEI0BATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIasi)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIIBIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmerrueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpuuecKas
IIPOrpeccuu

7 CBoiicTBa 4JIeHOB apu(METUYECKON U
r€OMETPUYECKON ITPOrPeECCUit

7 CaoiicTBa 4eHOB apubMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

73 ®opmyiibl N-ro 4ieHa apupMeTHdecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-To wieHa apuPpMeTHIECKOH 1
r€OMETPUYECKON ITPOrPECCUI

75 ®opmyiibl N-ro 4ieHa apupMeTHIecKoil u
Tr€OMETPUYECKON ITPOrPECCUI
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit
®opMysbl CyMMBI IEPBBIX N YWIEHOB

77 apru(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit
®opMysIbl CyMMBI IEPBBIX N YWIEHOB

78 apu(pMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI
U KPEAUTHI

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KPpCAUTHI




3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IbI

81
U KPEIUThI

82 3a1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3a1aun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/IbI
U KPEIUThI

84 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJI/IBI
U KPEIUThI

85 3amaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA IBI
U KPEIUTHI
IIpencraBneHue o CXOAUMOCTH

86 [10CJIeI0BATEIbHOCTH, O CYMMHUPOBaHUU
0eCKOHEYHO yObIBaIOLIEH reOMEeTPHUUECKOM
IIPOrpeccuu
IIpencraBnenue o CXOAUMOCTH

87 MI0CJIe/I0BATEIbHOCTH, O CYMMHPOBaHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
IIPOrpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUU

89 MeTo MaTeMaTHYECKON HHTYKITUU

90 KonTtponbHas pabora o teme "Yucnossle
MOCJIeI0BAaTeIbHOCTH U Mporpeccun”

01 Kopens n-it crenenn. CBoicTBa KOpHS N-i
CTETIeH!

92 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i
CTETEeHU

93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i

CTCIICHHU




CrerneHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKA3aTeleM U
e€ CBOMCTBA

9 CreneHb ¢ palioHAILHBIM TI0Ka3aTeneM U
e€ CBOICTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPOKCHHH, COJEPKATUX KOPeHb N-i
CTETICHU
ToxnecTBeHHbIE TPe0Opa3oBaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeHU
ToxnecTBeHHBIC TPe0Opa3oBaHuUs

99 BBIpOXEHUH, CONlEpKAIIUX KOPEHb N-i

CTCIICHHU

ToxnecTBeHHbIe TpeoOpa3zoBaHus
100 BBIPAKEHUH, COAEPIKALUX CTEIIEHD C
panMoHaIbHBIM ITOKa3aTesIeM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTEIIEHb C
panMoHaIbHBIM ITOKa3aTesIeM

KonTponbhas padora no teme "CreneHs ¢

102
palMoHaIBHBIM MOKa3aTenem"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEUCTBHS C NECHCTBUTEIILHBIMU YMCIIAMU,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yncna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBTropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMHN)

106

107

108

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u o6obmenue. Ynucna u
BBIYMCJICHUS (PEIIeHUE 3a71a49 U3 PealbHOM
YKU3HHM )

109

[ToBTOopenue u o6obmenue. Ynucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLIEHKA)

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apu(METUYECKUM H alIreOpanyecKum
crioco6amu)

111

112

[ToBTOpenue u o6o0meHue. TeKkCToBbIe
3a/1auu (peleHrne TeKCTOBBIX 3a71a4
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3ajauu (pereHre TEKCTOBBIX 3a71a4




apumeTnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4n (peleHne TEeKCTOBBIX 3aa4
apuMeTHuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6odmenue. TekcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHIeCKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue u 00061eHue. TekcToBbIe
3a/1a4M (pEIICHNE TeKCTOBBIX 33714
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpEeHME M 0OOOIICHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPKCHUH, COJICPIKAIINX CTETICHb C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIbIM TIOKa3aTeseM)




119

120

121

122

[ToBTrOpenue u o6o0IICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHYECKUI KBaIPATHBIH KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U IPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

124

[ToBTOpeHmEe 1 000OIIEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMoHaIBHBIX BBIPAXKEHU)

125

[ToBTOpenHue u o6obIIEeHNE.
Anrebpanyeckue BbIpaXKEHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTOYJIEHA HA MHOKHUTEJH, B TOM YHUCJIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOXKCHHS)

127

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHS] )

128

[ToBTOpeHUE U 0600IICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXCHHSI)

129

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHue ¢ TOMOIIbIO POPMYI
peabHBIX MPOIECCOB M SBJICHUN)

130

131

132

OyHKIMH (IOCTPOEHUE, CBOWCTBA
M3Y4YEHHBIX (PYHKIINN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTpoenue, CBOMCTBA N3yYEHHBIX
yHKIHiH)

[ToBTOpenue u 0600menne. @yHKITUN
(mocTtpoenue, CBOMCTBA N3YYEHHBIX

yHKIHiH)




[ToBTropenue u o6o0meHue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUN

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CUCTEM)

135 Hrorosas koHTpoabHas paboTa 1

136 [ToBTOpenue u 0600menne. @yHKIUN 1
(MoIeIMpOBaHUE PEATbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 7 kinace/ Mepansak A.L'., Ilononckuii B.b., Axup M.C.; noxa penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y»; AkuinoHepHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»

* Anrebpa, 8 kiace/ Mepznsak A.T'., Tlononckuii B.b., Axup M.C.; noa
penakiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
N3narensckuii ieutp « BEHTAHA-TI'PA®y; AkiimoHepHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» AnreOpa, 9 knacc/ Mepansik A.T'., Tlononckuit B.b., SAxup M.C.; nox
penakuueit [logonsckoro B.E., O01iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00111ECTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

Mepaznsk A.TI'., Tlononckuit B.b., Sxup M.C.; Anre6pa, Jnnaktunueckue
Matepuasbl, 7 kinacc; O01ecTBo

C OrpaHUYE€HHON O0TBETCTBEHHOCTHIO "M3narensckuii uentp BEHTAHA-I'PA®";
AKITHOHEpHOE OOIIIECTBO

"3natensctBO [IpocBemenue"
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MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1) Poccuiickas snekrponHas mkosa https://resh.edu.ru/

2) Uchi.ru

3) edu.skysmart.ru

4) math6-vpr.sdamgia.ru

5) yaklass.ru

6) Bu6amoreka 1IOK https://m.edsoo.ru
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