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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYUBAET U3YUCHHUE PYTUX TUCHUILUIMH KaK €CTeCTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux abCTpakiuii, crnoco0e OTpaKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IM(poBoM obmecTBe. M3ydeHue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkieHus. OcBOeHHE Kypca anreOpbl 00ECHeUYMBAET Pa3BUTHE JIOTMYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH OO0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIIeHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna ¥ BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOIUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi W  CHOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYalOIIMMHUCA  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «YucIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JaNbHENIIer0 U3y4eHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HMPPALHUOHAIBHBIMH YHCIaMH, (HOpMHpPOBaAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHMIO Y O0y4arOLIUXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUI. Anredpa AEMOHCTPUPYET 3HAUEHHE MaTEMaTHUKU Kak s3bIKa JJIs
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOGHMSI Kypca HH(POPMATUKH, M OBJIAJICHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara 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 MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMS  CIIOCOOCTBYIOT (OPMUPOBAHHMIO YMEHUU
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
(GbOopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIICHUS] 00YYaIOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKIIMW.

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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Paunonansubeie uyucia. CpaBHEHUE, YNOPSJOUYMBAHUE M apuPMETHUYECKUE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTndecKuM crocodoM. Pemenue 3amay u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocTaBHble yucia. UYETHple W HE4E€THBIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3aumHo nipocteie uncia. AnroputMm EBknuja.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

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

ToxnectBo. ToxaecTBEeHHbIE TPEOOPa30BAHMS ANreOpanvdecKux BbIPAKEHUM.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorou/ieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
1I€JIOr0 BBIPaXEHUSI B MHOTOWIeH. KOpHU MHOTOUJICHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIpaXEHU, CyMMa M pa3HOCTh KyOOB JIBYX BBIpaKEHUH.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEMEHHOW. PaBHOCWIBHOCTL ypaBHEHHH. YPaBHEHUE  KaK
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIlUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHENHOrO ypaBHEHUSI C ABYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeToAOM cioxeHus. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

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

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
ompeneneHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3amaHus (QYHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['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 pacIIMPEHUAX YMCIOBBIX MHOXKECTB. MHOXeCTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpA, AJIUTEIBHOCTh TMPOIIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHWE U JEJCHHE alreOpandeckux IpoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXKIECTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

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

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAaJIpaTHOTO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHS. PellleHne  ApoOHO-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasencTBo ¢ nepemenHoii. 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 OAHOM MEPEMEHHOM M MHOYKECTBA €T0 PELICHUM.
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

OO6uacTh onpeeNneHtsi 1 MHOXKECTBO 3HaueHu (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 JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

HucnoBble HEpaBeHCTBA. PenieHne JTMHENHBIX HEPaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHaJIbHBIX HEpaBeHCTB. [Ipocrelime 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 IIEPEMEHHBIMMU.

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 ¢Qynkmuss u e€ cBoicTBa. lcmonp3oBaHWEe CBOKWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT e& kod(durmentos. [paduru pyrkmii y =ax2, y = a(x — m)’u y
= a(x — m)* +n. [Toctpoerue rpadukoB HyHKIMIA ¢ TOMOMIBIO MPEOOPA3OBAHHIA.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



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

Apudmernueckass U reomeTpuyeckas mporpeccur. (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 BKJa/bl, KPEIUTBHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
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 MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  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 TpaXKIaHUHA U PEAM3alUU €ro
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)KEHUN HAyKd, OCO3HAaHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW NpodeccHOHanbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

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

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KyJbTYpOHU 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
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKM3HU  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
rI100aJIbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MMyTEeH UX PelICHHUS;

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 YYUTHCS y NPYTUX JIOJIeH, MpUOOpeTarb B COBMECTHOU JEATEIIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHWUN W KOMIIETCHTHOCTEH, IIaHUPOBATH
CBOE pPa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATECIILHBIMU  JIEHCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUW MEXKIy TMOHATHUSAMH, (DOpMyIUpPOBaATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIC,

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

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

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

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, 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  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBATh
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 HWHGOpPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMspie 3a/1a4n CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (OPMYJIMPOBATH CYKIACHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ 0OCYXXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOil TEMBHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh 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 PE3YJIbTAThl PEHICHUS 3a/layu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YeOHBIX MaTeMaTUYeCKUX 3ajady, MPUHUMATh IIeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNMNOBBIX GopMax paboThl (0OCYykaeHUs, OOMEH MHEHUH,
«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 B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pelIeHus 3adaud (WId 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 CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

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



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

BBIPAXaTh AMOLMUHM TMPU H3YyYCHHUH MaTEeMaTHYeCKHMX 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.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCEN K JIpyrod (mpeoOpa3oBHIBATh
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
PACCYXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBHS C PAallMOHAIBHBIMU YMCIIAMH, UCIIOJIb30BATh CBOMCTBA YMCEN W IMpaBuia
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
yucjga U CTEMEHM C HaTypaJlbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
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, OLIEHKY 3HAYEHUM YHCJIOBBIX BBIPAKECHUN, B TOM YHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

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

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 33J1a4M, CBSI3aHHBIE C OTHOILIECHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHHUH 3a7a4 PU3HAKU JEIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO MPOCTHIEC YUCIIA.

Haxonute HamOOMBIIMI OOIMMIA ACITUTETh, W HAaWMEHBINEE OOIee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

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

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ mepeMEeHHBIMU.

Hcnonp30BaTh anredpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

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

Hcnonb3oBaTh  MOHATHE  TOXKJECTBA,  BBINOJHATH  TOXIECTBEHHBIE
npeoOpa3oBaHus BbIpaXXEHUH, 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, IPUMEHSATH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBajpaT 1
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXKUTEIUM C TOMOILIBIO
BBIHECEHUS 3a CKOOKHM OOIIEr0o MHOXKHUTEJNS, TPYNIUPOBKH ClIaraéMbIX, PUMEHSA
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sBISIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS 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 YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
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, UHTEPBAJIbl, 3aUCHIBATh YHCIOBBIE IPOMEXKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPa(UKOB pealbHbIX 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).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
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.
[loHnMaTh W WCHOOJIB30BaTh MPEACTABICHUS O PACIIMPEHUNA YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOW MPSMO.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHSITHEM OCTAaTKa IO MOAYJ0, NPUMEHATH
CBOMCTBA CpaBHEHUH MO MOJYJIIO, HAXOJUTh OCTATKA CyMMBI U MIPOU3BEICHUS 10
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSX.

[IpuMeHSTH OCHOBHOE CBOMCTBO PAllMOHAIBHOM JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHHUM JIs peUICHUs Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyMEHATh TOHSATHE CTENEHUW C MEJNbIM IO0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

WppanunoHaabHble BhIPAKEHUS.

HaxoauTpk nqonmycTruMble 3HaUCHHS IEPEMEHHBIX B BBIPAKECHUSIX, COJIEPAKALTUX
apu(pMeTHIeCKre KBaJAPaTHBIC KOPHH.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pemate nuHEWHbIE ypaBHEHHS C MapaMeTpaMHu, HECJIOXKHbIE CHUCTEMBbI
JIMHEWHBIX YPABHEHUM C IMapaMeTPaMHu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHHMH pEIIECHUS, €CIIM HMEET, TO CKOJBKO, U
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 JUIsl CpPaBHEHMS, OLICHKH,
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 O 3HAYECHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

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

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
pPE3yJIbTaTHI:

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 CTENIEHU, CTEIIEHU C PALMOHAIbHBIM IIOKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIA, BBINOJIHATh NIPUKHUJIKY PE3YIbTaTa BBIYMCICHUM, 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

Pemwlary yiMHEMHBIE M KBAApPATHBIE YPAaBHEHUS, YPAaBHEHHUs, CBOMISIIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemats nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh PEIICHHUE HEPABEHCTB Ha YHUCJIOBOW NPSIMOM,
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 CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI EPEMEHHOM,
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 YMCJIOBOW MPSIMOii, 3aITUCHIBATh PEIlICHHE C TTOMOIIBI0O CUMBOJIOB.

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

[IpoBoUTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHH, B TOM YHUCIE C
npUMEHEHUEeM Tpaduueckux TMpeAcCTaBIeHUM (yCcTaHaBIWMBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

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

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0OOOMHO omepupoBaTh TMOHATUSIMHU: 3aBHUCHUMOCTh, (YHKIHS, Trpaduk
byHKIMKA, TpsMas TPOMOPIMOHATBLHOCTh, JIMHEWHAs GyHKUIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus © yObIBaHUsA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

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

Onpenensaty moyioxkeHue rpaduka KBaApaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

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

Ha mpumepe kBaapatuuHoi GyHKIMH CTpouTh rpaduk yHkimu 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: MOCIEA0BATEILHOCTD, apupMeTUIecKas
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 TEOMETPHUIECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(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 MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypenI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHele uncina (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenust ¢ nepeMeHHBIMH
4 YPABHEHI/I}} N CUCTEMBI 10 1
YPABHEHMUMN. Jlunelinble ypaBHEHUS
5 UNCJIA U BIUNCJIEHHMS. Crenens ¢ 6
HaTypaJbHBIM NIOKa3aTelieM
5 AJITEBPAMYECKUWE BBIPAXKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIEHHOTO YMHOXEHUS
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUMMU. CucremMbl TMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpenue, 0600MIEHNE, 8 1

cHCTEMaTH3aINsI 3HAaHUH




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 1
Hepapencrtpa
5 UNCJIA U BIUMCJIEHUW . KBaapatHbrit 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparusle ypaBHEHUA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-palinoHalbHbIe BHIPAKEHUS
5 YPABHEHUWA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHU . [lenumocTh 7 1
9 [ToBTOpEHwUe, 0606HICHI:IG, 10 1
CUCTEeMaTH3aIusl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA U HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUSA 1 HEPABEHCTBA. o5 1
VYpaBHEeHMsI, HEpPaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
5 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos 3 N
JIEKTPOHHBIE HH(POBbIE
Ne ni/m Tema ypoka KonTposabHbie P P
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
bubmuoreka [JOK
1 I1 .P 1 0
OBTOPEHHUE. TALHOHAIBIEE THCTa https://m.edsoo.ru/7f4211de
[ToBTOpenue. CpaBHeHuE,
2 TIOPSITIOYMBAHNE U apu(PMETHICCKUE 1 0 bubnmorexa LOK
Y “p P https://m.edsoo.ru/7f4211de
JIEHCTBHUSI C pallMOHAIbHBIMU YUCIAMHU
3 [ToBTOpenue. YUucnosas npsmas, 1 0 bubnuoreka [IOK
MOJYJIb YHCJIA https://m.edsoo.ru/7f4211de
[ToBTOpenue. [IponeHTHI, 3aNTUCh
4 MPOLIEHTOB B BHUIE ApoOu u Apodu B 1 0 bubmmorexa [JOK
pon e AP a3 https://m.edsoo.ru/7f4211de
BH/IC TIPOIICHTOB
5 IToBTrOpenue. Tpu OCHOBHBIE 3a1a4l 1 0 bubnnoreka [JOK
Ha IIPOLICHTHI https://m.edsoo.ru/7f4211de
5 [ToBTOpenue. Tpu ocHOBHBIE 3a7jaUn 1 0 bubnuorexa [IOK
Ha MPOLEHTHI https://m.edsoo.ru/7f4211de
7 IToBTOpeHue. Penienne TeKCTOBBIX 1 0 bubnuoreka [IOK
3a/1a4 apuhMETHUYECKUM CTIOCOOOM https://m.edsoo.ru/7f4211de
[ToBTOopenue. Pemenue 3a1ay u3
3 peabHOI MPAaKTUKH Ha YacTH, IpooH, 1 0 bubnuorexa [JOK
MIPOLEHTHI, TPUMEHEHUE OTHOLIEHUN U https://m.edsoo.ru/7f4211de
MPOMOPILUI IPU PEUICHUU 33124
9 IToBTOpenue. Pemenue 3agau u3 1 0 bu6mmorexa [IOK
peabHOM MPAaKTUKH Ha YacTH, IpOoH, https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de
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MPOLICHTHI, TPUMEHEHUE OTHOLICHUHN U
MPOIMOPUUI PU PEIICHUH 3a7a4

IToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 SIICHUE 3aJ1a4 Ha JIBKOKCHHE, padoT bubmorexa HOK
P A A P Y https://m.edsoo.ru/7f4211de
MOKYTIKH, HAJIOTH
1 KoHnTpoinbHas pabota 1o teme bubnnoreka [HOK
"PanmonanbpHele ynuciaa' https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
12 Koopaunaara TOYKH Ha IPSIMOMA https://m.edsoo.ru/7f4211debubanoreka
IHOK https://m.edsoo.ru/7f4211de
bubmuorexa [JOK
1 q
3 HCHOBRIC TIPOMEXYTIH https://m.edsoo.ru/7f4211de
bubmuorexa [JOK
14 q
HCTOBHIE HPOMENyTIH https://m.edsoo.ru/7f4211de
15 Paccrosinne Mexy 1ByMst TOUKaMu bubnnoreka [JOK
KOOPJIMHATHON IIPSAMOM https://m.edsoo.ru/7f4211de
[IpssMoyrosibHas CUCTEMa KOOPINHAT.
16 AI6)C I/IZCFa Y OpJiMHATa TOYKU Ej bubmorexa [JOK
1 PH https://m.edsoo.ru/7f4211de
KOOPJMHATHOM TIIOCKOCTH
IIpssimoyronsHas cucteMa KOOpAUHaT.
17 Agc HZcra Y OpJiMHATa TOYKU Elal bubmorexa [JOK
1 PH https://m.edsoo.ru/7f4211de
KOOPJMHATHOM TIIOCKOCTH
18 [Ipumeps! rpagukoB, 3aJaHHBIX bubnnorexka [JOK
dbopmynamu https://m.edsoo.ru/7f4211de
19 Yrenue rpauKoB peabHbIX bubnuoreka [IOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f4211de
20 DyHKIMOHAJIBHBIE 3aBUCUMOCTH bu6mmorexa [IOK

MCKAY BCINMYUHAMU

https://m.edsoo.ru/7f4211de
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[onsarue pynkumu. OyHKIUS KaK

21 MaTeMaTUYeCKasi MOIEJb PEAIILHOTO bubmorexa [IOK
A p https://m.edsoo.ru/7f4211de
mpoiiecca
Ilousarue K. OyHKINA KaK
22 M&TGM&TH%Z(IZ{KEUI MO, G}J]Ii €aJILHOT'O bubmorexa [IOK
A p https://m.edsoo.ru/7f4211de
npoiiecca
IMousTue Kuu. OyHKINA KaK
23 MaTeMaTH%Z(IZ{K;I MO, G}JIIIi Heaanoro bubmorexa [JOK
A p https://m.edsoo.ru/7f4211de
mpoiiecca
24 Ob6unacTe onpeaeneHus U 00J1acTh bubnuorexa [JOK
3HauUEHUHN PYHKIUU https://m.edsoo.ru/7f4211de
o5 OO6nacth ornpeesieHust 1 00J1acTh bubnuotexa [JOK
3HauUEHUHN PYHKIUU https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
2
6 Criocobe! sazanus yHKIMK https://m.edsoo.ru/7f4211de
bu6mmorexa [IOK
27 I'padux pyrKim https://m.edsoo.ru/7f4211de
08 KonTponbHas pabora no teme bubnnoreka [JOK
"Koopaunats! u rpapuku. ynkuun" https://m.edsoo.ru/7f4211de
Bripakenue ¢ mepeMeHHBIMHU.
29 3HaYeHUE BEIPAKEHUS C bubmorexa [JOK
p https://m.edsoo.ru/7f4211de
MIePEeMEHHBIMHU
Bripaxkenue ¢ nepeMeHHBIMHU.
30 3HaUYeHNE BRIPAKEHUS C bubmorexa [JOK
p https://m.edsoo.ru/7f4211de
MIePEMEHHBIMHU
BripaxkeHnue ¢ mepeMeHHBIMH.
p p bu6mmorexa [IOK
31 3HaueHUE BBIPAXKEHUS C

MNEPpEMCHHBIMU

https://m.edsoo.ru/7f4211de
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32 [IpencraBieHue 3aBUCUMOCTH MEXTY bubmmoreka [IOK
BEeJIMYMHAMU B BHJI€ (POPMYIIBI https://m.edsoo.ru/7f4211de

33 [IpencraBieHue 3aBUCUMOCTH MEXY bubnuoreka [IOK
BEJIMYMHAMU B BUJI€ (POPMYITBI https://m.edsoo.ru/7f4211de

bubnunoreka [HOK
34 Berancnenus no gopysa https://m.edsogru/7f4211de

bubnnoreka [HOK
35 Berancaenis no gopmyzam https://m.edsogru/7f4211de

36 YpaBHEHUE C OJHON MTEPEMEHHOM. bubnnoreka [JOK
Kopens ypaBHeHus https://m.edsoo.ru/7f4211de

37 CBolicTBa ypaBHEHUH C OAHON bubnnorexa [HOK
NepeMEeHHOMN https://m.edsoo.ru/7f4211de

38 CBoiicTBa ypaBHEHHI C OJTHOM bubnuorexa [JOK
MEPEMEHHOMN https://m.edsoo.ru/7f4211de

39 PaBHOCHIIBHOCTD ypaBHEHHIA bubmmorexa [JOK
https://m.edsoo.ru/7f4211de

40 YpaBHeHHE KaKk MaTeMaTUudecKast bubnunoreka [JOK
MOJIETb PEATbHOM CUTYallMHU https://m.edsoo.ru/7f4211de

41 Yucno KopHEeH JTMHENHOTO YpaBHEHHUS bubmmorexa [JOK
https://m.edsoo.ru/7f4211de

42 Yucno KopHEeH JTMHENHOTO YpaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f4211de

43 Pemenne TeKCTOBBIX 3a/1a4 ¢ bubmuorexa [JOK
MTOMOUIBIO JINHEHHBIX YPaBHEHUI https://m.edsoo.ru/7f4211de

44 JIuneitHOe ypaBHEHHE, COEpKALLEES bubnuoreka [IOK
3HAK MOIYJIA https://m.edsoo.ru/7f4211de

45 KonTponbHas paboTa no remam bubnnoreka [JOK

"BbIpakeHus ¢ nepeMeHHbIMU ",

https://m.edsoo.ru/7f4211de
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"JIuHeliHble ypaBHEHUS"

46 C bHBIM IIOKA3aTEIEM bubmorexa LOK
TeleHb ¢ Hatypal . https://m.edsoo.ru/7f4211de
47 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnnoreka [HOK
MoKa3aTeieM https://m.edsoo.ru/7f4211de
48 CBolicTBa CTENEHH C HATYpaJIbHBIM bubnunoreka [HOK
MoKa3aTejieM https://m.edsoo.ru/7f4211de
49 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnuotexa [JOK
IoKa3aTejIieM https://m.edsoo.ru/7f4211de
50 3anuch Ynciia B ICCATUYHON bubmuorexa [JOK
HO3UIIMOHHON CUCTEME CUHUCIIEHUS https://m.edsoo.ru/7f4211de
51 3anuch yucia B AECATUYHOU bubnnorexa [HOK
MO3UIIMOHHON CUCTEME CUHUCIICHUS https://m.edsoo.ru/7f4211de
59 Onnounenbl. OTHOWIEH CTaHIAPTHOTO bubnuotexa [JOK
Buga. CTeneHs ogHOWIEHA https://m.edsoo.ru/7f4211de
53 Onuounenbl. OMHOWIEH CTaHIAPTHOTO bu6mmoreka [JOK
Buga. CteneHs OqHOYIEHA https://m.edsoo.ru/7f4211de
Mpmuorounensl. MHoOro4jieH
54 TaHgapTHOrO Buaa. CTerneHb bubmorexa LOK
CTAHApTHO 8. https://m.edsoo.ru/7f4211de
MHOrOYJIeHa
Muorounensl. MHOrouseH
55 THOTO BuIa. CTeneHb bubmmorexa [TOK
CTAHIAPTHOTO BHA. LTeHe https://m.edsoo.ru/7f4211de
MHOTOYJIEHa
56 C HH€E U BEIYUTAaHUE MHOTOUYJIEHOB bubmmorexa [TOK
Joxerme © MHO https://m.edsoo.ru/7f4211de
57 CI10)XeHN€e U BEIYUTAHUE MHOTOUYJIEHOB bubmorexa HOK
oerme https://m.edsoo.ru/7f4211de
58 CoXeHHE U BRIYMTAHHE MHOTOYJICHOB bu6nmoreka [JOK
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https://m.edsoo.ru/7f4211de

59 VYMHOXKEHNE U IEJIEHUE MHOTOWIEHOB buGnnorexa LIOK
a https://m.edsoo.ru/7f4211de
60 VYMHOXKEHUE U IeJIEHUE MHOTOYWIEHOB Bubmaorexa ITOK
a https://m.edsoo.ru/7f4211de
61 YMHOXEHUE U JEJIEHNE MHOTOYIEHOB Bubmaorexa ITOK
A https://m.edsoo.ru/7f4211de
62 VYMHOXEHUE U [eJIEHUE MHOTOYIECHOB Bubmaorexa ITOK
a https://m.edsoo.ru/7f4211de
63 [Ipeo6pa3oBanue 11€710T0 BBIPAXKEHUS bubnuoreka [IOK
B MHOT'OWIEH https://m.edsoo.ru/7f4211de
64 [TpeobpazoBaHue 1EIOTO BBIPAKECHUS bubnuotexa [JOK
B MHOT'OYJIECH https://m.edsoo.ru/7f4211de
65 [Ipeo6pa3oBaHue 11E10T0 BIPAXKEHUS bubnnorexa [HOK
B MHOT'OWIEH https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
66 K
OPHIT MEOTORICHA https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
7 K
6 OPHIT MEOTORICHA https://m.edsoo.ru/7f4211de
ToxnectBo. TOXIECTBEHHEBIE
68 IpeoOpa3oBaHus AreOpandecKux bubmaorexa [JOK
beodp . p https://m.edsoo.ru/7f4211de
BBIpXEHUI
ToxnectBo. TOXIECTBEHHBIE
69 IpeoOpa3oBaHus alreopanyecKnux Eubmorexa IIOK
peodp . p https://m.edsoo.ru/7f4211de
BBIPKCHUI
ToxnecrBo. ToxaeCTBEHHEIE
bu6nmoreka [JOK
70 npeoOpa3oBaHus anredpandeckux

BBIPAKECHUI

https://m.edsoo.ru/7f4211de
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ToxnectBo. ToX1ECTBEHHBIE

71 npeoOpa3oBaHusl ATreOpanyecKux bubmmorexa [JOK
peobp . P https://m.edsoo.ru/7f4211de
BBIpaXKEHUI
ToxnaectBo. TOXKIECTBEHHbBIE
72 npeoOpa3oBaHus aANreOpandecKux bubmmorexa [JOK
peodp . p https://m.edsoo.ru/7f4211de
BBIPKCHUI
73 Jloka3aTelIbCTBO TOXKICCTB bubmorexa [JOK
A https://m.edsoo.ru/7f4211de
KonTtponbsHas pabora mo Temam
74 "CteneHs ¢ HATypaJIbHBIM bubmorexa HOK
" ,?’p " https://m.edsoo.ru/7f4211de
nokazaresieM", "MHOrouIeHBI
75 KBazpat cymmbl U KBapat pa3HOCTH bubnnoreka [JOK
JIBYX BBIPAQKCHUU https://m.edsoo.ru/7f4211de
76 KBagpar cymMMbl HECKOJIBKUX bu6mmoreka [IOK
BBIPAXKEHUM https://m.edsoo.ru/7f4211de
77 Ky6 cymMBI 1 kKy0 pazHOCTH JBYX bubnuoreka [IOK
BBIPKECHUI https://m.edsoo.ru/7f4211de
78 Pa3HOoCTh KBaipaToOB ABYX BBIPAKEHUHN bubmorexa HOK
P AIBYX BEIP https://m.edsoo.ru/7f4211de
[IpousBenenne pa3sHOCTH U CYMMBI bubnmnoreka [JOK
79 .
JIBYX BBIPaXKCHUU https://m.edsoo.ru/7f4211de
80 IIpousBeneHne pa3HOCTU U CYMMBI bubnnoreka [JOK
JBYX BBIpaXCHUUN https://m.edsoo.ru/7f4211de
81 CyMMa 1 pa3HOCTh KyOOB ABYX bubmuotexa [JOK
BBIPAKEHUI https://m.edsoo.ru/7f4211de
82 CymMa ¥ pa3HOCTh KyOOB JIBYX bubnmoreka [JOK
BBIPAKECHUI https://m.edsoo.ru/7f4211de
83 Paznoxenue MHOTOYJIEHA Ha bubmuorexa [JOK
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MHOXKHUTEITH https://m.edsoo.ru/7f4211de
IIponsBeaeHue pa3sHOCTH CYMMEI 1B
84 BBI: a)KeHII[/Iﬁ c II\)/IMa b3 aSH}(I)l\(/)ITB KH6Z)1; bubmorexa LOK
p &Y . p Y https://m.edsoo.ru/7f4211de
JIBYX BBIPAKCHHIA
85 Pa3noxenne MHOTOWIEHA Ha bubnmoreka [JOK
MHOHUTEIIN https://m.edsoo.ru/7f4211de
86 BriHEceHHE 00IIET0 MHOKHTEIIS 3a bubmuorexa [JOK
CKOOKH https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
87 M
CTOAL TPYIIHPOBKH https://m.edsoo.ru/7f4211de
KonTtponpsHast pabora o Teme
88 "DopMyIIbl COKPAILICHHOIO bubmorexa [TOK
Py " P https://m.edsoo.ru/7f4211de
YMHOXCHHS
89 HenumocTs nenbix yucen. CBoiicTBa bubmuorexa [JOK
JIEITUMOCTH https://m.edsoo.ru/7f4211de
90 JenumocTs nenbix yucen. CBoiicTBa bu6mmoreka [IOK
JEIUMOCTH https://m.edsoo.ru/7f4211de
01 [IpocTtsle u cocraBHble uncna. YETHbIE bubnnoreka [JOK
1 HEUETHBIC YHCIIa https://m.edsoo.ru/7f4211de
92 [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, bu6mmoreka [JOK
6,9, 10, 11 https://m.edsoo.ru/7f4211de
03 [Ipu3naku genumoctu Ha 2, 4, 8, 5, bu6mmorexa [IOK
3,6,9, 10,11 https://m.edsoo.ru/7f4211de
[Tpu3HaKu JETUMOCTH CYMMBI U
94 I pomBe elim €JIBIX qp}llcl:in npu bubmmorexa [TOK
p A 1 p https://m.edsoo.ru/7f4211de
petieHuu 3aaa4d
95 HaunOonpmmii 00l 1eIuTeNs 1 bu6nmoreka [JOK

HalMeHblIee o0I1ee KpaTHOE ABYX

https://m.edsoo.ru/7f4211de
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YHUCCJI

96 B3anMHO mIpocThIC YKClia bubmorexa [JOK

p https://m.edsoo.ru/7f4211de
97 Anroput™m EBxinna. Jlenenue ¢ bubmuorexa [JOK

OCTaTKOM https://m.edsoo.ru/7f4211de
08 CpaBHEHHMS LETBIX YKCEIT [0 MOYJIIO bubmuorexa [JOK

HaTypaJbHOI'O YKCIia https://m.edsoo.ru/7f4211de
. " . bubnuotexa [JOK

%9 Jlunelinas QyHKLnS, e¢ CBOHCTEA https://m.edsoo.ru/7f4211de
. N . bubmuorexa [JOK

100 Jluneiinas ¢ynKups, e¢ croiicTsa https://m.edsoo.ru/7f4211de
. . . bubmuorexa [JOK

101 Juneitnas GynKupa, ¢ CBOHCTEA https://m.edsoo.ru/7f4211de
N bubmuorexa [JOK

102 Ipadux mumeiioi dyniium https://m.edsoo.ru/7f4211de
N bubnuorexa [JOK

103 Tpaduic muneitHol dyni https://m.edsoo.ru/7f4211de
N bubnuotexa [JOK

104 Tpaguic mmeiinoii pymkuum https://m.edsoo.ru/7f4211de
N bubnuotexa [JOK

105 Ipauic mmHeiiHol (yrKim https://m.edsoo.ru/7f4211de
_ bu6mmoreka [IOK

106 Ipadux pyskumn y = x | https://m.edsoo.ru/7f4211de
_ bubmuorexa [JOK

107 Tpaduk pymrm y = | x| https://m.edsoo.ru/7f4211de
_ bubmuoreka [JOK

108 Tpaduk pynkunn y =[x | https://m.edsoo.ru/7f4211de
109 Tpadux bysxman y = | | bubnuorexa [IOK

https://m.edsoo.ru/7f4211de
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bubmuorexa [JOK

110 Kycouro-sanaisbie pymicumH https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
11 Kycouro-sanaisbie pymicumi https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
112 Kycormo-sananseie pymkum https://m.edsoo.ru/7f4211de
bu6mmoreka [IOK
113 Kycormo-sananmeie pymkum https://m.edsoo.ru/7f4211de
114 KonTtponpsHas pabora mo Temam bubnuoreka [IOK
"Nenumocts", "JIuneiinas gpynkuus" https://m.edsoo.ru/7f4211de
bubmuorexa [JOK
115
YPaBHEHHE C ABYMS EPEMEHHbIMH https://m.edsoo.ru/7f4211de
bubmuorexa [JOK
11
6 YPaBHEHHE C ABYMs [CPEMHHLIMH https://m.edsoo.ru/7f4211de
117 ['paduk nuHEHHOTO ypaBHEHUS C bubnunoreka [JOK
JBYMSI IIEPEMEHHBIMU https://m.edsoo.ru/7f4211de
118 ['paduix MuHEHHOrO ypaBHEHUS C bubnnoreka [JOK
JIBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
119 CucTtembl TUHEHHBIX YpaBHEHUH C bubnuotexa [JOK
JIBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f4211de
120 Cuctembl TUHENHBIX YpaBHEHUH C bubnmnoreka [JOK
JIBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f4211de
I'padpuueckuii MeTox perieHust
121 CIfI)C’l(“bCMLI HI/IHCﬁHBIXn j aBHEHMUI C bubmmorexa [OK
P https://m.edsoo.ru/7f4211de
JIBYMsI IEpEMEHHBIMU
I'paduueckuii MeTo1 perieHust
pacp o AP o bu6mmorexa [IOK
122 CUCTEMBbI JINHEHHBIX ypaBHEHUH C

ABYMS ICPEMCHHBIMU

https://m.edsoo.ru/7f4211de
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Pemenne cucreM TUHENHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH

bubmuorexa [JOK

123 METOJIOM ITOJICTAHOBKH U METOIOM https://m.edsoo.ru/7f4211de
CII0XKCHUS
Penienune cucreM JIMHEMHBIX
124 YPaBHEHHUH C IBYMs IEPEMEHHBIMU bu6mumorexa [IOK
METOJIOM ITOJICTAHOBKH U METOIOM https://m.edsoo.ru/7f4211de
CII0XKCHUS
Penienue cucteM JIMHEMHBIX
15 YpaBHEHUH C JBYMS IEPEMEHHBIMU bubnuotexa [JOK
METOJO0M I10JICTAHOBKHA M METOJIOM https://m.edsoo.ru/7f4211de
CII0XKCHUS
Penienue cucteM JIMHEMHBIX
126 YpaBHEHUH C ABYMS IEPEMEHHBIMHU bubnnoreka [JOK
METOJO0M I10JICTAHOBKHA M METOJIOM https://m.edsoo.ru/7f4211de
CIIOKCHUS
CucreMa IBYX JIMHEHHBIX YPaBHEHUHN
127 C ABYyMs nep}:;leHHmMH KaszonenL bubmmorexa [JOK
. https://m.edsoo.ru/7f4211de
peasbHOM CUTyalluu
128 Konrponbnas pabora no reme bubnuoreka [IOK
"CucreMbl TMHENHBIX ypaBHEHUIN" https://m.edsoo.ru/7f4211de
129 [ToBTOpenue u 06061IEHNE. bubnnorexka [JOK
Beipaxenus ¢ nepeMeHHbBIMU https://m.edsoo.ru/7f4211de
130 [ToBTOopenue u 0600menne. CTeneHs ¢ bubmuorexa [JOK
HATYpAIBHBIM MOKA3aTEIEM https://m.edsoo.ru/7f4211de
[ToBTOpenue u o6o0IIeHNE.
bu6nmoreka [JOK
131 OIHOYIEHBI U MHOTOWIEHEI.

ToxaecTBeHHBIE Hp606p330BaHI/IH

https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

anreOpanyecKrX BhIPasKEHHH

132 [ToBTOpenue u 06001eHNE. DOpMYITBI 1 bubmuorexa [JOK
COKPAILIEHHOTO YMHOXEHHUS https://m.edsoo.ru/7f4211de
133 [ToBTOpenue u 06oo1IIeHUE. 1 bubnmoreka [JOK
Koopaunatel u rpadukmu. https://m.edsoo.ru/7f4211de
134 [ToBTopenue u 06o0meHue. Jlnnernas 1 bubmmoreka [IOK
¢byHKIus 1 €€ CBOHCTBA https://m.edsoo.ru/7f4211de
bubmuorexa [JOK
1 14 1
3% TOTOBAA KOHTPOJILHAA padoTa https://m.edsoo.ru/7f4211de
[ToBropenue u 0600mmenue. Pemenne
136 CHUCTEM JIMHEHHBIX YPaBHCHUM C IBYMSI 1 bubmmorexa [JOK
P ABY https://m.edsoo.ru/7f4211de
MIEPEMECHHBIMHU
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aara wppopbie
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTsbI pecypes:
1 UwucoBbie HEPaBEHCTBA 1
2 CBolicTBa YUCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 Hepagenctso ¢ nepemenHoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 Hepagenctso ¢ nepemenHoii. Ctporue u 1
HECTpPOrHe HEPaBEHCTBA
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
[ToHsATHE O pelIeHUuN HEPaBEHCTBA C
9 OJIHOM NepeMeHHON. MHOXeCTBO 1
penIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHO epeMeHHON. MHOXeCTBO 1
peleHui HepaBeHCTBa
11 PaBHOCUITEHBIE 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 OJHOMU
MepPEMEHHOMN

20 KonrtponbHas pabota no reme
"Hepasencrsa"

21 KBanparhsle kopHU

99 ApudmeTrueckuii KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

93 ApudmeTnueckuii KBaJpaTHBI KOPEHb U
€ro CBOMCTBA

24 [TonsATHE NPPALMOHAIIBHOTO YUCIIA.
JIelcTBUA ¢ MPPALMOHAIEHBIMU YK CIIAMH

o5 CaolicTBa I€HCTBUI C UpPAllMOHAIBHBIMU
YUCIaMHu

26 CBoiicTBa IEHCTBHI ¢ MPPAMOHATIHLHBIMH




qucjiaMu

27

28

CaoiicTBa IEUCTBUI C UppaLIMOHAIBHBIMU
JuCcIaMU

CpaBHeHUE UppaIMOHATBHBIX YUCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCE.
[IpencraBneHust 0 pacIIMPEHUIX
YHUCJIOBBIX MHOKECTB

JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTnyecKkue KBaapaTHbIE KOPHU

32

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

33

34

35

ToxnecTBeHHBIE TPe0Opa30BaHMUs
BBIPAKEHUH, COAEPIKAINX
apudmeTnyecKkue KBaJapaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apudmeTryecKkue KBaapaTHble KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apupMeTHYeCKre KBaJIpaTHbIe KOPHU

36

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaJIpaTHbIe KOPHU

37

KonTponbhas pabota no teme
"KBanpaTHslit KOpeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHusA. KomnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJPaTHOIO
ypaBHeHus. KonnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBaJPATHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmnuecTBo
JeHCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUS

dopmysa KopHEl KBapaTHOTO
ypaBHeHus. KonmnuecTBo
NEHCTBUTENBHBIX KOPHEH KBaPaTHOTO
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 kBaipaTHBIX ypaBHEHUH ¢
napameTpamu




Pemenne kBagpaTHBIX YPaBHEHUH C

49
rnapameTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHMI,
COJIEpIKaIMX 3HaK MOIYJIS

51 Pemenue kBagpaTHBIX ypaBHEHUH,
COJIep>KaIINX 3HaK MOIYJIS

59 VYpaBHEHHE KaK MaTEMATUUYECKasi MOJIENb
pealibHOM cUTyaluu

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

54 KonTponbnas pabora o teme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIE TPeoOpa3z0BaHU
paMoOHATBHBIX BRIPAKCHUIN

57 ToxnecTBeHHbIe TPeoOpa3oBaHUs
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TPeoOpa3oBaHus
palMoHaIbHBIX BBIPAKEHUIN
Anrebpanueckast 1po0b. JlomycTumMble

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoHAIBHBIX BBIPAKEHUAX
Anrebpandeckas a1po0b. JlomycTumblie

61 3HAYCHMsI TIEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BBIPAKEHUAX

62 Anrebpanueckast po0b. JlomycTumble




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyecKon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CroxeHure 1 BBIYUTaHHE AIITe0pandecKux
npobei

66 CrnoxeHre 1 BRIYUTaHHE AITe0pandecKux
npobeit

67 YMHOXKEHUE U JiefieHHe alnre0panyeckux
npobei

68 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

69 YMHOXKEHHUE U JIeNIeHUE anreOpandecKux
npobeit

70 BosBeznenue anrebpandeckoit 1podu B
CTEIEHb

71 KonTponbhas 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, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOSAIINXCS K KBaJAPATHBIM
YpaBHEHUSM

Pemenue npoOHO-panioHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBaJAPpaTHBIM
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 uHTEpIpETAINS YPAaBHEHUHA
C IByMs IIEpEMEHHBIMHU

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

01 OO0acTh onpeneIcHIs] © MHOKECTBO
3HaYeHUH PYHKIUU

92 OOacTp onpeeneHus 1 MHOXKECTBO
3HaYeHUH PYHKIUU

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB (yHKIINU TIO €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaroIIUX peabHbIe MPOLECCHI
OyHKIUH, OTIMCHIBAIOIIUE MIPSIMYIO U

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

97 00paTHYIO IPOMOPITHOHAIIEHBIC
3aBUCHUMOCTH, UX TpapuKu

08 DyHKIUH, ONHUCHIBAIOLINE IPSIMYIO U

00paTHYIO TPOMOPITMOHAIbHBIC




3aBHCUMOCTH, UX IpaduKu

99 Oynkusa Y = X2 u e€ cBoiCTBa 1
100 OyHkuMs Y = X2 1 €€ cBoiicTBa 1
101 OyHkuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIMs Y =K/X U e€ CBOiCcTBa 1
104 DyHKIUA Y =VX U €€ CBOICTBa 1
105 Kontponbnas pabota mo teme 1
"OyHkun"
106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeleM 1
107 CBOMCTBA CTEIICHU C IICJIBIM II0Ka3aTelIeM 1
108 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeIeEM 1
109 CBolicTBa CTEIEHH C LIEJIBIM ITOKa3aTeIeM 1
[IpeoOpazoBaHue BhIpAXKEHUH,
110 COJIEpIKaIIMX CTETICHH C TEJIBIM 1
IoKa3aTejieM
[Ipeobpa3oBaHue BbIpaxKeHHH,
111 coJiepKalluX CTENEHHU C LUEIbIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaxeHHH,
112 coJiepKalluX CTENEHHU C LUEIbIM 1
IoKa3aTelieM
113 CranmapTHBIN BU YKcIa
114 CranpapTHbIi BUA yncaa
115 JleicTBUS ¢ YncnaMu, 3alMCaHHBIMU B 1
CTaHJIaPTHOM BUJIE
116 JlelicTBUS ¢ YnCIIaMH, 3aITHCAHHBIMU B 1




CTaHJIapTHOM BHUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

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

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

119 JUTUTEIIBHOCTD TTPOLIECCOB 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 MOTYJTIO

124 CBolicTBa CpaBHEHUH 110 MOJYJIIO

125 OcTaTKu CyMMBI U TTPOU3BEICHUS T10
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa no Temam
"Crenenn", "Jlenumocts"
IToBTopenue n o6o61meHue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJITHOM MEPEMEHHOM
[ToBTOpenue u obodmeHue. Pemenne

128 JIMHENHBIX HEPABEHCTB C OAHON

IIEPEMEHHOM U CUCTEM JIMHENHBIX




HEPABEHCTB C OJHOU IIEpEMEHHOMN

[ToBTOpeHMe 1 060OIICHNE.
129 ToxnecTBeHHBIE TPeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnyecKre KBapaTHbIE KOPHU

[ToBTOpenue u 06o0meHue. Pemenue

130 KBaJIpaTHbIX ypaBHeHU. Pemenue
TEKCTOBBIX 33]1a4 C IIOMOIIBIO

KBaJPaTHBIX YPaBHEHHUU

[ToBTOpenue u 0600mEeHue. Permenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o0oOIIEHHE.
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 o6od1eHue. Peenne
134 TEKCTOBBIX 33/]1a4 Pa3JIM4YHBIMU
criocobamu

135 Hrorosast koHTpOIpHAs paboTa

IToBTopenue u o6o0menue. 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
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
(GyHKINU, TPOMEKYTKH BO3PACTAHUS U
yObIBaHus (HYHKINHU, YETHBIE U HEYETHBIE
¢byHKIMM, HaUOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(byHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3PACTAHUS
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHusl QyHKIHUU

[Toctpoenue rpadukoB QpyHKIUH C
MTOMOIIIbIO TIPeoOpa30BaHUMA
IToctpoenue rpapukoB GpyHKIMIA €
MOMOIIBIO ITPeoOpa3oBaHui

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

Paznosxenune kBagpaTHOTO TpEXUICHA Ha
JINHEHHbIE MHOKUATEIN
Paznoxxenune kBagpaTHOTrO TpEXUseHa Ha
JIMHEHHBIE MHOKHUTEIIN




KBangparuunas ¢pyHKuus 1 €€ CBOHCTBA

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIMH

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKITII

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

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

14 (GyHKINU B 3aBUCHMOCTH OT €€
ko3 purmeHToB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

16 Hcnonp3oBanue CBOWCTB KBaApaTUYHOU
(GyHKIMU 1715 pelieHus 3a1a4

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

18 CrenenHble QyHKIUU C HATYpaIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 Crenennble (YHKIUU C HATYpaJTbHBIMU
MoKa3aTessIMH, UX rpayKH U CBOWCTBA

20 CrenenHble QyHKIIUU C HATypaIbHBIMU
MoKa3aTessIMH, UX TpaMKH 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=3Vx , y =| x

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

25 KonTponbnas pabota no teme "Oynkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHON

26 nepeMeHHON. MHOKeCTBO PEIICHHM
HEpaBEHCTBA

27 KBangpaTHbie HEpaBeHCTBA C OTHOM
MEPEMEHHOMN

08 KBanpaTHbie HepaBeHCTBA C OJTHOM
MEPEMEHHOMN

29 Pemenne HepaBeHCTB rpaduuecKUM
METOJIOM Y METOJIOM HHTEPBAJIOB

30 Pemenne HepaBeHCTB rpadUIeCKIM
METOZOM M METOJIOM HHTEPBAJIOB

31 HepaBenctBa, conepikaiiue 3HaK MOy

32 HepasenctBa, comeprkamniie 3HaK MOTYJIS

33 CucreMbl HEPaBEHCTB C OJTHOM
MIEPEMEHHOMN

34 CucreMbl HEPaBEHCTB C OJTHOM
IEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pelienne TeKCTOBBIX 3a7a4 ¢ IOMOIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

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

I'paduaeckuii MeToa perieHUs: CUCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYMs
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanparHble HepaBeHCTBA"

BI/IKBaI[paTHBIe YpaBHCHUA

42

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHUJIBHBIX TPE0Opa30BaHUM, 3aMEHBI
NepEMEHHOH, rpa)uuecKoro MeTo1a npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHen

43

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

44

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKoro MeToa npu
pelieHnn ypaBHeHui 3-i u 4-i1 creneHein

45

46

Pemenne npoOGHO-paliioHaNbHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenue 1po6HO-paliMoHaIBHBIX
YPaBHEHUI U HEPABEHCTB




47

Pemenue 1poOHO-parimoHaTBHBIX
ypaBHEHUIl 1 HEPABEHCTB

48

49

Pemenue 1poOHO-paimoHaTBHBIX
YPAaBHEHUN U HEPABEHCTB

Pemenue cucrem ypaBHEHHI C AByMS
[IEPEMEHHBIMU

50

Pewrenue cucreM ypaBHEHUN ¢ ABYyMsI
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

Pemenue npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

55

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

56

57

I'paduueckuiit METOJI peIIeHUs] CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JIBYMs TIEPEMEHHBIMU KaK MOJIENb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealibHOM cUTyaluu

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIh
pealibHOM cUTyaluu

61

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapaMeTpoM

62

63

Cucrema HETMHENHBIX YPABHEHUH €
apameTpom

Cucrema HETMHENHBIX YPABHEHUH €
apamMeTpoM

64

65

66

[Ipocreiimme HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

KonTponbHas pabota no Teme "YpaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIEIOBATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIEIOBATEIEHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaro1as)
MOCIIEI0BATEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OTIMCATEIIbHBIN, TAOJUYHBIN, C TTOMOIILIO




(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN

Apudmernueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpudecKas
IIPOrpeccuu

7 CBoiicTBa 4eHOB apu(pMETHUECKON U
Tr€OMETPUYECKON ITPOrPECCUI

7 CaoiicTBa 4eHOB apupMETHIECKON U
Ir€OMETPUYECKON ITPOTPECCUI

73 ®opmyiibl N-ro 4jieHa apupMeTHIecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmyitel N-ro wieHa apuPpMeTHIECKOH 1
Tr€OMETPUYECKON ITPOTPECCUI

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

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

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

78 apru(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

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

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

" KPpCAUTHI




3a/1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJI/IBI

81
U KPEeJUThI

82 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEIUTHI

83 3agaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/Ibl
U KPEIUThI

84 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEeJUThI

85 3a1auu Ha IPOIICHTHI, OAHKOBCKUE BKJI/IBI
U KPEIUTHI
IIpencraBineHue o CXOAUMOCTH

86 [10CJIe/I0BATEIbHOCTH, O CYMMHPOBAHUU
0eCKOHEUHO yObIBaIOLIEH reOMEeTPUUECKOM
porpeccuu
IIpencraBineHue o CXOAUMOCTH

87 MI0CJIeI0BATENbHOCTH, O CYMMHPOBAHUU
0eCKOHEYHO yOBIBAIOLIEH reOMEeTPUIECKOM
porpeccuu

88 MeTo MaTeMaTHYECKON HHTYKITUT

89 MeTo MaTeMaTHYECKON HHTYKITUU

90 KontponbHas pabora no teme "Yucnossle
M0CJIeI0BAaTENbHOCTH U Mporpeccun”

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

92 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETeH!

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

CTCIICHHU




Crerens ¢ PpallMOHAJIBHBIM ITOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ CBOMCTBA

9 CreneHb ¢ palioHAILHBIM TIOKa3aTeIeM U
e€ CBOICTBa
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPOKCHHH, COJEPKATUX KOPeHb N-i
CTETICHU
ToxnecTBeHHBIE TPe0Opa30BaHUs

98 BBIpO)XEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeH!
ToxnecTBeHHbIE TPe0Opa3oBaHuUs

99 BBIpOXEHUH, CONlEpKAIIUX KOPEHb N-i

CTCIICHU

ToxnecTBeHHbIE TPeoOpa3oBaHus
100 BBIPAKEHUH, COAEPIKALUX CTENIEHD C
panMoHaIbHBIM ITOKa3aTelleM

ToxnecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTENIEHb C
panMoHaIbHBIM ITOKa3aTelleM

KonTponbhas padora no teme "CreneHs ¢

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

JIEHUCTBHS C NEHCTBUTEIIFHBIMU YHCIIAMU,
quCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yncna u




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

105

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

106

107

108

[ToBTOpenue u o606menue. Ynucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLINHN)

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCIICHHS (peIICHUE 3a/1a4 U3 PeaIbHOU
YKU3HHM )

[ToBTOpenue u 06obmenue. Yncna u
BBIYMCJICHUS (PEIIeHUE 3a71a49 U3 PealbHOM
YKU3HHM )

109

[ToBTOpenue u 06061menue. Yucna u
BBIUHCIICHUS (OKpYIJIEHUE, TPUOIIMKEHHE,
OLICHKA)

110

[ToBTOpenue u o6o6eHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apuMETUYECKUM U alreOpanyecKum
crioco6amu)

111

112

[ToBTOpenue u o6o0meHue. TekCToBbIe
3a/auu (pemeHrne TEKCTOBBIX 3a1a9
apruMETUYECKUM H aJITeOpandecKum
crioco6amu)

[ToBTOpenue n o6o6uIeHNe. TekcToBbIe
3a7auu (pelIeHre TEKCTOBBIX 3a71a4




apuMeTHyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7a4u (pEeIICHUE TEKCTOBBIX 3324
apuMeTHyecKuM U anredbpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/aun (pereHne TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOopenue u 06061eHue. TekcToBbie
3a/1a4M (pEIICHNE TeKCTOBBIX 33714
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPKCHUH, COJICPIKAIINX CTETICHb C
L[EJIbIM TIOKAa3aTeJIeM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBanue anreOpandecKux
BBIPAKEHM, COAEP/KAIUX CTENIEHD C
L[EJIBIM TIOKa3aTeseM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeseM)




119

120

121

122

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXEHUH, COMIEPKAITUX
apudmeTryecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHYECKUI KBaIPATHBII KOPEHB )
[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U IPOOHO-
parroHaALHBIX BBIPAKCHUH )

123

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIbHBIX BBIPAXKEHUI)

124

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMoHaIBHBIX BBIPAXKEHU)

125

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS




(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

126

[ToBTOpEeHUE U 0600IICHNE.
Anrebpanueckue BoIpaxkeHus (pa3ioxeHue
MHOTO4YJIEHA Ha MHOKHUTEIH, B TOM YHUCJIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOXKCHHS)

127

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

128

[ToBTOpeHUE M 0600IICHNE.
Anrebpanyeckue BoIpaXeHUs (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
HCIO0JIb30BaHNEM (OPMYJI COKPALLIEHHOTO
YMHOXCHHSI)

129

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

130

131

132

OyHKIMH (IOCTPOEHUE, CBOWCTBA
M3Y4YEHHBIX (PYHKIINN)

IToBTropenue u o6o0meHue. OyHKIIUU
(mocTpoenue, CBOMCTBA N3YYEHHBIX
yHKIHiH)

[ToBTOpenue u 06061eHne. OyHKIUN
(mocTtpoenue, CBOMCTBA N3yYEHHBIX

yHKIHiH)




[ToBTropenue u o6o0menue. PyHKIUU

133 (rpaduueckoe perieHne ypaBHeHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0menue. PyHKIUU

134 (rpacduyeckoe perieHue ypaBHEHUH U UX 1
CHUCTEM)

135 Hrorosas koHTpobHas paboTa 1

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

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 8 kinacc/ Mepansik A.T'., Tlononckuit B.b., SAxup M.C.; oz
penakmueit [Togonsckoro B.E., O6mecTBo ¢ orpaHnueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Anre6pa, 9 knacc/ Mepansak A.T'., Ilononckuii B.b., Axup M.C.; nox
penakuueii [logonsckoro B.E., O6miecTBo ¢ orpaHiYeHHON
oTBeTCTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;
AximonepHoe o6miectBo «M3narensctBo «lIpocBemienue»

Anrebpa, 7 kiacc/ Mepainsik A.T'., [lononckuii B.b., Axup M.C.; nox
penakuueit [logonsckoro B.E., O6miecTBo ¢ orpaHUyYeHHOM
OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-T'PADy;

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
7 Knacc:

1. Anre6pa: 7 kiacc: y4eOHUK JJIsl ydaimmxcsi o01eo0pa3oBaTeIbHbIX
yupexaenuit / A.I'. Mepansik, B.b. ITononckuit, M.C. SAkup. — M.: Benrana-
I'pad, 2019.

2. byuko E.B.Anre6pa:7 knacc: meroanueckoe nocodue/E.B.bymxko,



A.I'.'Mepansk, B.b.ITononckuit, M.C. Skup. - M.: Benrana - I'pad, 2018. - 192
c.: wi. — (Poccuiickuil y4eOHUK).

3. Mepansik A.I'. Anrebpa: nuaakTHdecKue MaTepualbl: 7 Kiacc: mocooue ass
ydaiuxcs o0eo0pa3oBaTenbHbIX opruu3anuit/A.I". Mep3msk,
B.b.ITononckuii, E.M.PabunoBuu u ap.-M:Benrana-I'pad,2018.-96¢.-
(Poccuiickuii yueOHUK).

8 KJracc

1. AnreGpa: 8 kiacc: y4eOHHK JIsl ydaiuxcst 001eo0pa3oBaTeIbHbIX
yupexaenuii / A.I'. Mep3nsk, B.b. Ilononckuit, M.C. SAkup. — M.: Benrana-
I'pad, 2019.

2. bynko E.B. Anre6pa: 8 knacc: metoauueckoe nocodue / E.B. bynko, A.T'.
Mepsnsik, B.b. [lononckuii, M.C. Sxup. - M.: Benrana - I'pad, 2018. - 192 c.:
ni. -(Poccuiickuil yueOHHK).

3. Mepansik A.I'. Anrebpa: nuaakTuyeckre MaTepuaisl: 8 Kiacc: mocoodue s
yyamuxcs o0meodpazoBarenbHbix opranusaiuii / A.I'. Mep3msik, B.b.
ITononckwuii, E.M. PabunoBuy u ap. - M: Benrana- ['pad, 2018. - 96 c. -
(Poccwuiickuii yueOHUK).

9 knacc:

1. Anre6pa: 9 knacc: y4eOHUK 1151 ydamuxcsi o01eo0pa3oBaTeIbHbIX
yupexaenuit / A.I'. Mepansik, B.b. Ilononckuit, M.C. Skup. — M.: Benrana-
I'pad, 2019.

2. Anrebpa: TuAaKTUYECKUe MaTepuaibl: 9 Kiacc: MOCOOUe IS yJanuxcst



obmeobpasoBarenbHbIx opranu3anuii/,Mep3msk A.I'.,ITononckwuii B.b,
PabunoBudE.u np. / -M.: Berrana-I'pad, 2022 -128c, ui.

3. Anre6pa : 9 knacc : merogudeckoe rmocooue / E.B. bynko, A.I'. Mep3isik,
B.b. Ilononckuit, M.C. Sxup. — 2-e uzn., crepeotun. — M. : Benrtana-I"pad,
2018. — 200 c. — (Poccuiickuii y4eOHUK).

4. Anrebpa: 9-i xacc: mpoBepodHbIe PaboThI: yueOHoe mocodue/ A.l.

Mep3zmsak, M.C. Skup. — Mocksa: [Ipocsemenune, 2022 — 144c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1) bubnuoteka [JOK

https://m.edsoo.ru/7f419d08

2) Poccuiickas anekTponHas mkoia https://resh.edu.ru/



