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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OIHUM U3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETO
o0Opa3oBaHusA: OHAa 00ECIeYMBaET U3YUYECHUE APYTUX JUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOJOJKEHUsI 00pa30BaHus U B MOBCEAHEBHOU KU3HU. Pa3BuTHe y 00y4arommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKICHHM U CYIHOCTH anredpandecKux
abcTpakiuii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIIEHUI U MPOIIECCOB
B TMPHUPOJEC U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CITOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOAMUMBIX JIJIsl aIalTalliil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOHI,
dopmynupoBath yTBepKAcHHI. OCBOCHUE Kypca anreOpsl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIIUXCs: OHM HWCHOJB3YIOT JACIYKTUBHBIC U
WHIYKTUBHBIC PacCyKJICHHs, 0000IIeHIEe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHasmornto.  OOyueHue  anrebpe  mIpeanojaraeT  3HAUYUTENbHBIT  00BEM
CaMOCTOSITETIbHOW ~ JIEATEJIBHOCTH OOYYaIOUIMXCs, IO3TOMY CaMOCTOSITEJIBHOE
pelleHue 3aa4 SBJSeTCs peaau3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B cTpykType nporpamMmsl yaeOHOTo Kypca «Anredpay At OCHOBHOTO OOIIEro
0o0pa30BaHMs OCHOBHOE MECTO 3aHHMAIOT COJEpP)KATEIbHO-METOJANYECKUE JTUMHUU:
«Yucna ¥ BBIYUCIEHHUSA», «ANredpavdeckue BbIPAXKEHUsS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxnaas U3 3THX COJepiKaTelbHO-METOINYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSKEHUU TPEX JIET U3YUEHMs Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JUHUAMU. B Xone wu3yueHuss ydeOHOro Kypca oOydarouumcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsi3u ¢ 3TUM B mporpaMMmy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHKM, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIUE OBJIAJACHUIO 00YyYarOIIUMHUCS
OCHOB  YHUBEPCAJBbHOTO  MaTeMaTHueckKoro s3eika. CopepxaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO y4ueOHOro Kypca «Anrebpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHHM «YUucna W BBIYUCICHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIET0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 0OyYaroIIMUXcCs
JIOTHYECKOT0 MBIIUIECHUS, JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCEIHEBHOM
KHU3HU. Pa3BuTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS



CBA3aHO C pALMOHAIBHBIMM M HWPPALUOHAIBHBIMU YHCIAMU, (POPMUPOBAHHEM
MIPEACTABICHNUN O JEHCTBUTENBHOM YHCIIE. 3aBEPIICHUE OCBOCHMS YUCIOBOM JIMHUHU
OTHECEHO K cpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue IByX anreOpanyecKkux JUHUN — « AreOpanyecKue BhIpaKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaIOIIUXCS
MaTeMaTUYeCKOro armapaTa, HeoOXOJMMOro i pEelleHus 3a7ady MaTeMaTHKH,
CMEXHBIX PEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pazoBaHus y4eOHbIH MaTepHall TPYNIIUPYETCs BOKPYT palMOHAIBHBIX
BbIpaK€HUU. Anredpa JEMOHCTPUPYET 3HAYEHHUE MaTEMaTUKU Kak s3bIKa s
NOCTPOCHMSI MAaTEMaTUYECKUX MOJENEH, ONUCaHUS TPOLECCOB U SIBICHUM
peanbHOro Mupa. B 3anaun o0ydyenus anreOpe BXOAAT TaKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHHSI, HEOOXOMMOI'0, B YaCTHOCTH, ISl OCBOCHHUS Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HaBbIKAMU  JICAYKTUBHBIX  PACCYKIEHUH.
[IpeoGpa3zoBanne CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve GyHKIIMOHAIBHO-Tpa(pUUECKON TMHUN HALIEJICHO HA MOJIy4YeHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeW MaTeMaThyecKoW MOJIenu
JUTSL OTIMCAHUS U HCCIIEIOBAaHUSI Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUH B PUPOJIE U
oOmrectBe. M3yueHnne maTepuana criocoOCTBYET pa3BUTHIO Y 00YUAIOUTUXCS] YMEHUS
UCIIOJIb30BaTh pa3NIMYHbIC BBIPA3UTENbHBIE CPEACTBA SA3bIKA MATEMATHKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
Ipe/ICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH LIUBWIIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IulaHy B /-9 Kiaccax wu3ydaercs Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3lieNbl COACPKAHHUS:
«Yucrna u BBIUHUCICHUS», «ANTeOpanyeckue BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBa», «DYHKITUNY.

Ha mn3yuenue yueOHoro Kypca «Anredpa» orBoautces 306 gacoB: B 7 Kacce —
102 4gaca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia v BHIYMCICHUA

Jpobu OOBIKHOBEHHBIE U NECSITHYHBIE, NEPEXOA OT OJHOW (OpMBbI 3amucu
npobeit k gpyroil. I[loHsTHe palMOHAIBLHOTO YKCJA, 3aluCh, CpPaBHEHUE,
yIOPSIOYUBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMeTHYeCKHe JCUCTBUA C
palMoOHaNBHBIMK YuciaMu. PemeHue 3agay U3 peaibHOM MPAKTUKA HA YacTH, Ha
Tpoowu.

CreneHb C HaTypaJibHBIM [OKa3aTeJleM: OIpejelieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEIENICHHUs, 3aITUCh OOJbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHnEe TPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIBLHOCTH.

AsireOpanyeckue BbIPaKeHUs

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOU. JlomycTumMbie
3Ha4YeHUS nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXTY BEIUUMHAMU B BHUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBWwia MNpeoOpa3oBaHUsl CyYMM U
IPOM3BEICHHM, MPaBUIIA PACKPHITUSL CKOOOK U MPHUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHouwieHbl 1 MHOTOwIeHbl. CteneHb MHOrowieHa. CiioKeHue, BIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIIbI COKPAIIEHHOTO YMHOKEHUS : KBaJIpaT CyMMBI
U KBajapar pazHoctu. Popmyiia pa3HOCTH KBaIpaToB. Pa3nokeHrne MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUs] M1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWsA, IMpaBujia TPeoOpa3oBaHUS ypaBHEHHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
yYpaBHEHUSI, pelIEHUE JIMHEHBIX ypaBHEHU . COCTaBlI€HUE YPAaBHEHUII 110 YCIOBUIO
3aga4yu. Pemenne TeKCTOBBIX 3a7a4 C MOMOIIBI YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEPEMEHHBIMU U ero rpaduk. CucreMa IByX
JIVHEMHBIX YpPaBHEHUW C JIByMS NEPEMEHHBIMU. PelleHue CucTeM ypaBHEHHM
crocoOoM MoJcTaHOBKU. [Ipumepsl perieHrs TeKCTOBBIX 3a7a4 € TOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle TpOMeXYyTKU. PaccTossHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJAMHATHOH uiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (POpMyTIaMH.
UYrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. ['padux pynkum.
CpoiictBa (ynkumii. Jluneitnas Qyukuus, e€ rpadux. I'papuk dpyHkuuu y = [x|.
['padprueckoe penieHrie TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH.

8 KJIACC

Yucia v BbIYHMCICHUA

KBaapatueiii kopenb u3 uucna. [loHsiTue 00 HppalMOHATBLHOM YHCIE.
JlecaTuunbie TPUOIMKEHUsI UppallMOHANIbHBIX yncesl. CBoMCTBA apuMETHUECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPeoOPa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM okas3aTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alMCh YHCIIA.

AnreGpanueckue BolpakeHUsI AJiredpanyeckue BbIpaskeHust

KBagpaTHbIil TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXUIIEHA HA MHOKUTEIIH.

Anrebpanueckas Apobb. OCHOBHOE CBOMCTBO anreOpandeckoid JapoOu.
CrnoxxeHue, BbIUMTAHHWE, YMHOXXEHHUE, JCJICHWE ajreOpanyeckux  JpoOei.
PanronanbHbie BEIpAXKEHUS U UX TPEOOPA30BAHMUE.

VYpaBHEHNS 1 HEPABEHCTBAY pABHEHUS] M HEPABEHCTBA

KBagpatnoe ypaBHeHue, popmyiia KOpHE#l KBaJpaTHOrO ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOISIIIMXCA K JUHEHHBIM U KBAaJApPaTHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU. [IpuMepbl pelieHus: CUCTeEM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 anreOpanyecKuM CIIOCOOOM.

HucnoBble HEpAaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKIUNDYHKIUT

[Tonsitue dynkmmu. O6macTh ONMpeaeIeHus 1 MHOKECTBO 3HAYCHUN (PYHKITHH.
Croco06s1 3amanus QyHKITUH.

I'padux Gysxmuu. Urenne cBoiicTB ¢pyHkmmu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIC MPOIECCHI.



ODYHKIMY, OIMUCHIBAIONINE TPSIMYI0 M OOpaTHYI MPOIMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpaduku. OyHKuuK y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIACC

Yuciia v BbIYMCJICHUA

PanmonanbHbie yncna, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U O0€CKOHEYHBIC
JecATUYHbIe IpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHBbIE JeCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEJ U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue JeUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JUIUTEIBHOCTh MPOIIECCOB B
OKpYKaIOIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTHh MpubImxkenus. OKpyrieHue
yucen. [I[pukuaka u oleHKa pe3yabTaToB BHIYHUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHue ypaBHEHUH, CBOASIIIUXCS K TUHEUHBIM.

KBangpaTHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIMXCS K KBAJIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHnss ypaBHEHUN TPEThEU U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YypaBHEHMH. PeleHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ AByMs TMEpeMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU. PellleHHe CUCTEM ABYX YPAaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremneHu. [‘paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenre TekCTOBBIX 33124 areOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'padrueckass wHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

OyHKINNDYHKIAT

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITHI.

I'paduxu byskumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = x| , n ux
CBOMCTBA.



Hucnosble  mociienoBaTeIbHOCTUYHCI0BBIE  IOCIEI0BATEBLHOCTH U
nporpeccuu

IloHsiTHE YMCIOBOM IOCIIEIOBATEIBHOCTH. 3aJaHHUE IIOCIECN0BATEIbHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudmernyeckas U reomerpuueckas mnporpeccud. @opmysbl N-ro 4ieHa
apu(pMETHIECKON U FTE€OMETPUUECKON MPOrpecCuii, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHne wiIeHOB apu(PMETHUYECKOM M TE€OMETPUYECKOW MpOrpeccHii
TOYKAMU HAa KOOPAUHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHIIUMAIBHBIM POCT.
Ci1oHBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHHMS MPOTpaMMbl y4yeOHOro Kypca
«Anredpa» XapakTepHU3yIOTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

OpOsIBIGHMEM MHTEpeca K TMPONUIOMY UM  HACTOSIIEMY POCCHICKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHKEHUSM  POCCHUUCKHUX
MaTEMaTUKOB M POCCUHCKONM MaTeMaTH4YeCKOW HIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpakIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0SI3aHHOCTEHN TpaXkJIaHUHA U PEaU3alUU €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp TpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/0BOE BOCTIMTAHHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIIEHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUM BCEW JKM3HU IS YCHEITHOW TpodeccroHaIbHOU
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHHEM UHAMBUIYATbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3ajad, PEIICHHM, pPacCyXICHUW, YMEHHUIO BHUJETh
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHNS

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUYHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HayKh Kak cQepbl YeloBeYeCKOu
NEATENIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIMBUIIU3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMATHKH U MATEeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMU HaBBIKAMU HCCIIEIOBATEIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHUE KYJIbTYPbI 3/I0POBbS H
3MOLMOHAIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPHUMEHSITh MaTEMaTHYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbSl, BEIEHUS  340POBOrOo  00pa3a  KU3HM  (300pOBOE  IMTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTIbIXa, peryisipHas (Qunyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pEIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OLIMOKY M TaKOro K€ IpaBa Ipyroro 4ejI0BeKa;

7) 3KOJIOrHYeCKOoe BOCTTUTAHHE:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMAaTUUECKUX 3HAaHUH JIJIsl pellleHus 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKpY Karouleil cpejibl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEICTBUM JJI OKpYKaIoLEeh cpeibl, 0CO3HAHUEM TJ100aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusi K U3MEHSIOIMMCS YCJIOBHSIM COIUAIBHOH W NMPHPOITHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO JACSTEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYTUX JIIOJAEH, mpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
(GopMyIupOBaTh UIEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYKD  CHUTYyallMl0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPeOYyIOIMHA KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAaEMble pEUICHUs] W JEeHUCTBUSA, (OpPMYIUPOBAaTh M OLIEHUBATH PUCKH U
nocieacTBus, (OPMUPOBATDH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
O0BEKTOB, TOHSTUN, OTHOUICHUNW MEXIYy MOHITHIMHU, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIA  TMPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS I OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OopMynupoBaTh W  NPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIC,



BBISIBISTh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTUBOpeUMss B (akrax, JaHHBIX, HAOIIOAEHUSAX U YTBEPKIACHUSX,
npeajaraTb KpUTEPUH JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUUYECKUX YTBEPKICHUN (MpSAMbIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSATENBHO HECIOXKHBIE J10Ka3aTesIbCTBA
MaTeMaTU4YeCKUX (PaKTOB, BBICTpPAMBATh APIyYMEHTALMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3afaud (CpaBHUBATH HECKOJBKO
BapUMaHTOB pElIeHHs, BbHIOMpaTh HauOoyiee MOAXOASIIMA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTebCKHe 1eHCTBHS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOLUIUME MPOTUBOPEUYHUE, MpoOIemMy,
CaMOCTOSATEJIbHO YCTAaHABIMBAaTh MCKOMOE U JaHHOE, (OpMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

IPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHKE MO YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOO0i;
CaMOCTOATEIHHO (POpMYyIHpPOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEIOBAaHUS, OLEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE IPOLIECCa, A TAKXKE BBIIBUTATh
MPEATOIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCJIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh WU H30BITOYHOCTH HWH(MOpPMAIUH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3MPOBATH U HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAIMM W WIUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMu, WHOW TpapuKkod ©u Ux
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTh WHGOPMAIMM TIO KPUTEPHUSM, MPEIT0KECHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC YYeOHbIE 1eiiCTBUA:

BOCIIPUHHUMATH U (POPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHUSIMU
U 1eJISIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pEeLIEHUs
3a/1a4yu, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysbTaT;

e B X0j/i€ OOCYXKJEHUs 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYX Aa€MOU TEMBI,
po0JIeMBbl, pelIaeMoil 3a/1a4u, BbICKA3bIBATh UIEH, HALICJICHHBIE HAa TIOUCK
pELIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JAHAJIOra, OOHapYyXUBaTh PA3JIMYME U CXOACTBO MO3UIIMM, B
KOPpPEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;

e IMPEACTABIATH  pPE3yJbTaThl  pPEIICHHUS  3aJayd,  OSKCIIEPUMEHTa,
UCCJIeI0BaHUs, IPOEKTa, CAMOCTOSTENIHLHO BEIOMPATH (POPMAT BHICTYIUICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ay IuTOpUH;

e TIOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYATbHON
paboThI MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e IPUHUMATh LIE€JIb COBMECTHOM J1€ATENbHOCTH, MIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensitb BHABI padOT, OrOBapUBATHCA,
00CyXJ1aTh TIPOIIECC U PE3YJIbTAT pabOThl, 0000ATh MHEHHS] HECKOJIbKHUX
JIFO/ICH;

e VyYaCTBOBATh B TPyHNHoBBIX (opmax paboTel (0OCYXIeHus, OoOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHITH CBOIO YaCTh paOOThHI
U KOOPAMHMPOBATb CBOM JAEMCTBUA C JPYTMMH WIEHaMH KOMAaH[bI,
OLIEHMBAaTh KadyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIECHCTBHSL.

PeryasiTuBHbIC YHUBepCaJbHbIC Y4eOHbIe 1eHCTBUSA
Camoopranu3anus:

e CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, aITOPUTM peIIeHUs 3aJaud (UJIU €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] ¢ y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y9€TOM HOBOW MH(GOPMAIIHUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIH HHTE/VIEKT:

e BJAJETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJIS IpoIiecca U pe3ysibTaTa
pelIeHNs] MaTEMaTHYECKON 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEILIEHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE PE3YJIbTATA JEATEIBHOCTH MOCTABIECHHOMN LENH U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JOCTHIKEHMSI WIM HEJTOCTHKEHUS LIEJH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATbBI



K koHmy oOyuenuss B 7 kJjacce oOy4arolIMiiCs TMOJTYyYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia 1 BbIYUCICHUA

BoinonusATh, coueras YCTHbIE W MHUCbMEHHBIE MNPUEMBI, apudmeTudyeckue
JEUCTBUS C PAIMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaYeHUsS YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BBIYUCICHUS 3HAYCHUU APOOHBIX BBIPAXKEHUM, COACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3alUCH YUCEN K APyrou (mpeodpa3oBLIBATH
JECATUYHYIO APOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECTUUHYIO APOOB).

CpaBHUBATH U yIOPAI0YNBATH PAIIMOHAIBHBIC YHCTIA.

OKpyrJsTh yncna.

BrINOTHATS TPUKUJIKY U OIIEHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HAaUYCHUM
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE HEUCTBUSA CO CTENEHSIMU C HATypaIbHBIMU
MoKa3aTesaMu.

[TpuMeHsTh TPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIN HATypaTbHBIX
quces.

Pemath mpakTHKO-OPUEHTHUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C OTHOLUIEHHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yAbTaThl PELICHHs 3aJa4 C y4ETOM OTPAaHUYEHHUM, CBSA3aHHBIX CO CBONCTBaMH
paccMaTpUBaeMbIX 0ObEKTOB.

AsreOpanyecKkue BbIPaKeHUSs

Hcnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIPOLIECCE OCBOCHHS y4eOHOTO MaTepurara.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHMM TpPHU 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHus 1EIOT0 BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOWICHOB HAa MHOXHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIETO MHOKHUTEIS, TPYTIITUPOBKH CIAraeMbIX, IPUMEHEHUS
bopMyIT COKpaIIEHHOTO YMHOKECHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUS PA3IUYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHUs BEIPAKCHHIA.

YpaBHeHUA 1 HEPABEHCTBA



Pemate nuHEWHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsA IMpaBUIIa
nepexoia OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbBHOMY eMy. IIpoBepsTsh, siBisieTcs
JIM YUCIIO KOPHEM YpaBHEHMUSI.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
ypaBHEHUS C IByMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TNIOCKOCTHU Tpad UK JMHEHMHOTO YpaBHEHUS C ABYMSI
NEPEMEHHBIMHU, MOJB3YACH TPapUKOM, IPUBOUTH MPUMEPHI PEIICHUST YPABHEHHUS.

Pemiath cucteMbl IByX JIMHEWMHBIX YPABHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M peliath JHUHEHMHOE YpaBHEHHWE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHHI 1O yCIOBUIO 3aa41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayy TOJy4YEeHHBIN pe3yJibTar.

DOyHKIUT

N3006paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aMHCHIBATh YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJIAWHATHOW IUIOCKOCTH TOYKH IO 33aJIaHHBIM KOOpJWHATAM,
CTpOUTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINHN y = |X|.

OnuceiBaTh C MOMOMIbIO (GYHKUMNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpPEMS, pACCTOSAHHUE, LIE€HA, KOJIUYECTBO, CTOMMOCTD,
IPOU3BOJIUTEIBLHOCTH, BpeMsl, 00BEM paOOTHI.

HaxonuTe 3HaueHue GyHKINUU MO 3HAYCHUIO €€ apryMeHTa.

[Tornmats rpaduyeckuii croco0 MpeacTaBiICHUS W aHanW3a WHOOPMAaINH,
U3BJIEKATh U UHTEPIPETHPOBATH HHGOPMAIIHMIO U3 TPA(QUKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOydenns B 8 kJjacce oOyYaroOIIMICS IOJIYyYUT CIECAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCTICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEICTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
qyCell JUIsl CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHUH, M300pakaTh EHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpumensaTy TOHATHE apuU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHBIE KOPHH, WCIIONB3YS TPH HEOOXOJUMOCTH KaJbKYJSTOP, BBHIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIMUX KBAJAPATHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEWN.

Ncnonw3oBaTh 3anucu OOJIBIIMX U MAJIBIX YHCENI C MOMOIIBIO JAECATUYHBIX
npobeit u creneHei ynucia 10.



AJredOpanveckne BbIpaKeHHs

[IpuMeHAT, TOHSATHE CTEMEHW C IEJbIM IOKa3aTejieM, BBITIOIHATH
npeoOpa30oBaHus BEIPAXKEHUM, COAEPIKAIIUX CTENEHHU C LEIbIM [TOKa3aTeIEM.

BBITIOJTHATE TOXAECTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BEIPAXKCHUN Ha
OCHOBE TPaBUJI ICHUCTBUI HAaJl MHOTOWICHAMH U aJITeOPandeCKUMHU IPOOSMH.

PackitanpiBaTh KBaJpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumensATs MpeoOpa3oBaHMsl BEIPAKCHUN TS PEUICHUS Pa3IMIHbIX 33]1a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

YpaBHeHUs] M HEPABEHCTBA

Pemates NMHElWHBIE, KBaJpaTHbIC YpaBHCHUS W palMOHAIBbHBIC ypaBHCHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHUA M CHCTEM YpPaBHCHHUM, B
TOM YHUCJIC ¢ IPUMEHEHUEM TpadUUECKUX MPECTaBICHN (YCTaHABIINBATh, UMECT
7Y ypaBHCHHUE WIM CHCTEMa YPaBHEHHH pEIICHUs, €CIi UMEET, TO CKOJIbKO, U
npouee).

[lepexoanTs OT crnoBecHOW (HOpPMYTUPOBKH 3a1auu K e€ anredpandecKkon
MOJICJI C TIOMOIIBIO COCTABJICHUSI YPaBHEGHHMS WM CHCTEMbl YypaBHCHUH,
UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ]a4M ITOJTYYCHHBIH PE3YIIbTaT.

[IprMeHsTH CBONCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, PEIlaTh
JTVHEHbIe HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpaUuecKyro
WLTIOCTPAIIMIO MHOXKECTBA PELIEHUH HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUN

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHUsI), ONPEACNiITh 3HaueHWE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, oNpeesaTh CBOMCTBa (YHKIMU 110 e€ Tpaduky.

CrtpouTth rpaduku d71€MEHTAPHBIX QYHKIIUHN BUIA:

y=k/x, y=x2,y=x3,y = |X|, Y = VX, OIIUCBIBATb CBONCTBA YHCIOBOI (DYHKIIHH
o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce 0OydYaroUmIuiics TMONMYYUT CIEIYIONIUE
MIPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCTICHUSA

CpaBHUBATH U YIIOPSIIOYUBATH PAIMOHATBHBIC U UPPAITMOHAIBHBIC YHCTIA.

BeimonHaTh apudMeTnueckne ASHCTBUS C pallMOHAIBHBIMU YHCIIAMHA, COUETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIMOIHSATH BBIYUCICHUS C MPPAIIMOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3Ha4eHUS CTETICHEH C IEeTBIMU MTOKA3aTeISIMU U KOPHEH, BEIYUCIISATD
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh NEWCTBUTENBHBIC YHCIA, BBIMOIHATh MPUKUAIKY pe3yiabTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUMN.



YpaBHeHUs M HEPABEHCTBA

Pemrats nuHelHbIE U KBAaApaTHBIE YPABHEHMS, YPABHEHHUS, CBOISIIMECS K HUM,
pocTelme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajauM  alreOpamvdeckuM CIoco0OM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WUJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBOaUTE IpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH, B
TOM YHUCJI€ C TPUMEHEHUEM rpaduyecKuX Npe/IcTaBIeHui (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUH PELICHUS, €CIM HMEET, TO CKOJIBKO, W
npouee).

Pemate nuHeNHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb
pelIeHne HEPAaBEHCTB HAa YMCIIOBOM NPSIMOM, 3alMCHIBATh PEIIEHHE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOU MPSIMOi1, 3alIMCBIBATh PEILIEHUE C IIOMOILIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHNUN PA3JIMYHBIX 3a7a4.

DOyHKIUN

Pacno3HaBaTh (QyHKIMM uU3ydeHHBIX BHUJOB. IlokaspiBaTh cxemMaTHUECKU

pacroiokeHre Ha KOOPAMHATHOMN TIOCKOCTH rpadukoB GyHKIUH Buga: Y = KX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
K02()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crpouth M H300pakaTh CXeMaTHYeCKH IpadHMKd KBAaJAPATUYHBIX (DYHKITHH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QYHKIHIO 110 (Gopmysie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCJI€10BATEIbHOCTH M MPOTrPeccUuu

PacrioznaBaTh apupMeTUYECKYIO0 U TEOMETPHUUECKYIO MPOTPECCUU TIPH Pa3HBIX
crioco0ax 3aaHusl.

BbIMONHATS  BBIYKCIEHHUS C HMCHOJB30BaHHEM (opMyn n-ro dieHa
apu(PMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiIeHBI MOCIEIOBATEIHPHOCTH TOYKAMU Ha KOOPJIWHATHOM
MIJIOCKOCTH.

Pemates 3amaum, CBsS3aHHBIC C YMCIOBBIMH IOCIIEIOBATEIHHOCTAMH, B TOM
YHCIIe 33a/1a4d U3 PeaTbHOM KU3HU (C UCIIOIH30BAHUEM KAIBKYIATOPA, MU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoasubie | IlpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeIYKCIIeHUs. ParinoHaibHbIE o5 5 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27
AJIrCOPAHICCKHE BHIPDKCHHA 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 YPaBHCHHS H HCPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopauwatst u rpaguicu. Oyskim 24 1 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
> Tostopenne n 0bobmenne 0 2 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O 102 10 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoJsmyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uucna n Berunciienns. KBagparuslie KopHU 15 1 https://m.edsoo.ru/7f417af8
2 Yucna u Berunciennsa. CTeneHs ¢ HeIbIM v bu6mmoreka [JOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPAKEHUSI. 5 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnnoreka [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHCTBa. KBajpaTHbie bubnuoreka [IOK
5 15 1
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHnus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubmuoreka [IOK
8 DyHKLH. OCHOBHBIC HOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
o DyHiumn. ucnossie GyHKUHH o https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 IT 6 2
OBTOPEHHE 1 0000IICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
11 102 7 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabubie | Ilpakruyeckue (ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Uucna v BeruncieHus. [[elicTBUTENbHbIE 9 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuoteka [IOK
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 1 bubnuoteka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> DyHkiH 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBsie OCIEA0BATEIHHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU 18 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6 0



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




IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTtpoabHbIe
padoTsl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[ToBTOpenwue. /elicTBus ¢ ynciamMu

[ToBTopenue. JleiicTBus ¢ ApoOsSMu

[EEY

[ToBTOopenue. Yactu, 1oiu,
TIPOIIEHTHI

[EEY

[ToBTOopenue. Pemenune 3anau

Bxoanas konTpoasHas pabota

ParmmonanbHblie uncia

Parmmonanbubie uncia

YwucioBslie BBIpaKCHUA

Bripaxkenus ¢ nepeMeHHbIMU

CpaBHeHME 3HAUYCHU I BBIPAKECHUI

CpaBHeHME 3HAYEHUH BBIPAXKECHU

CBoMcTBa ASUCTBUH Hag YUCIAMHA

N = S S N N

13

ToxnecrBa. ToknecTBEHHBIE
npeoOpa3oBaHUs BBIPAKCHHNA

[HEN

14

ToxnecrBa. ToKnecTBEHHBIE
peoOpa3oBaHMsl BEIpKEHUN

15

KonTposnpHast paboTa 1o teme
"Yucna v BBIpaKEHUS.
[IpeoOpa3zoBanws BepakeHUi"




16

YpaBHEHHE U €r0 KOPHH

JIuneliHOE ypaBHEHUE C OJTHOU

17 IIEPEMEHHOM, PELICHNUE JIMHEUHBIX
YpaBHEHMIA
JIuHeitHOE ypaBHEHUE C OJTHOM
18 IIEPEMEHHOM, PEIICHNE JIMHENHBIX bubmmorexa [OK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
19 Pemenne 3ama4u ¢ momMoIpio bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
20 Pemrenue 3amay ¢ moMOIIBIO bu6mmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f420806
1 Pemrenue 3amay ¢ moMOIIBIO bu6mmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
22 dopmyibl
93 KonTtponsHas padoTa o teme bubnuoreka [IOK
"YpaBHeHHUs ¢ OJTHOM TEPEMEHHOMN" https://m.edsoo.ru/7f421044
bubmuoreka [IOK
24 HHeI0BEIC MPOMEIKYTKH https:// m.edsoc{_.[ru/7f41dff2
bubnuoteka [IOK
25 Hro Taxoe dynkiwa https://m.edsoc{_.[ru/7f41ef06
%6 Boruncnenue 3HaueHus GyHKIIHH 1O
bopmyrne
27 I'paduk pynkIUN
28 I'paduk pynkIUN
29 [IpsiMast TpONOPIIMOHATILHOCTD U €€
rpaduk
30 [IpsiMast TpONOPIIMOHATILHOCTD U €€

rpaduk



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06

bubmuoreka [IOK

31 Juneiinas Qynicuya https://m.edsoo.ru/7f427282
N bu6mmoreka [JOK
32 Juneiinas gymiuns https://m.edsocﬁu/?f427412
33 I'padux pyaxmmm y =[x|
34 3amganue QyHKIIUUA HECKOTBKUMH bubnuoteka [IOK
dhopmymnamu https://m.edsoo.ru/7f41f078
KonTponbHas paboTa no teme
35 "®yHKuK U ux rpaduxu. Jinnelnas
byakms"
36 CreneHb ¢ HaTypaJIbHBIM bubnuoreka [IOK
MoKa3aTeineM https://m.edsoo.ru/7f4211de
37 VYMHOKEHUE U [NEJICHNUE CTEIIEHEN bubmmorexa [JOK
https://m.edsoo.ru/7f421382
38 VYMHOKEHUE U [NEJICHNUE CTEIICHEN bubmmorexa [JOK
https://m.edsoo.ru/7f42154e
39 Bo3Benenue B creneHb bubmuoreka [IOK
MPOMU3BEJICHUS U CTEIICHU https://m.edsoo.ru/7f4218be
40 Bo3Benenue B cTeneHn
MIPOM3BEICHUS M CTETICHU
41 OJIHOYJIEH U €Tr0 CTaHIAPTHBIN BU]T
42 YMHOXEHHE 0THOUYICHOB.
Bo3Benenue ojHO4YIEHA B CTEIICHD
43 OyHKIMU y=X2 U y=X3 U UX
rpaduku
44 OyHKIUU y=X2 U y=X3 U UX
rpaduku
45 O IpoCTBIX U COCTABHBIX YUCIIAX



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonTtposnpHas paboTa 1o reme

46 "CreneHb U e€ CBOMCTBA.
OnHousieHb!"
47 MHOro4JI€H U €ro CTaHIAPTHBINA BUJT bubmmorexa LHOK
https://m.edsoo.ru/7f42276e
48 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bub6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
49 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
50 VYMHOXEHHE OTHOWICHA Ha bu6mmoreka [JOK
MHOTOYJIEH https://m.edsoo.ru/7f422fca
51 YMHOXEHUE OJTHOUJIEHA HA bubnuoteka [IOK
MHOTOYJIEH https://m.edsoo.ru/7f422fca
59 Briaecenne 0011ero MHOKHUTES 3a bubnuoteka [IOK
CKOOKH https://m.edsoo.ru/7f423182
53 Briaecenne 0011ero MHOKHUTES 3a bubmuoreka [IOK
CKOOKH https://m.edsoo.ru/7f423182
54 Briaecenne 0011ero MHOKHUTES 3a bubmuoreka [IOK
CKOOKH https://m.edsoo.ru/7f423182
KonTtponbHas padoTa o teme
55 "CymMMa U pa3HOCTb MHOTOUJICHOB.
[IpousBeneHune oqHOUYICHA HA
MHOTOUWIeH"
56 YMHOXEHHEe MHOTOYJIEHA Ha
MHOTOYJIEH
57 YMHOXEHHEe MHOTOYJIEHA Ha

MHOT'OYJICH



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182

Paznoxxenne MHOrOWIeHa Ha bubmuoreka IIOK
58
MHO>KHUTEIH CIIOCOOOM I'PYIITUPOBKH https://m.edsoo.ru/7f423312
Paznoxxenue MHOro4wieHa Ha bu6mmoreka [JOK
59
MHOKHUTEIH CIIOCOOOM I'PYIITUPOBKH https://m.edsoo.ru/7f423312
60 Paznoxxenue MHOro4wieHa Ha bu6mmoreka [JOK
MHOKHMTEJHN CIOCOO0M I'PyNIUPOBKU https://m.edsoo.ru/7f423312
61 JleneHue ¢ OCTaTKOM
62 KonTponsnas pabora no teme
"IIpon3BegeHNEe MHOTO4YJIEHOB"
Bo3sBenenne B kBagpat CyMMBI U bubnuoreka [IOK
63 .
Pa3HOCTH JIBYX BBIPaKEHUI https://m.edsoo.ru/7f42432a
64 Bo3sBeznenue B kyO cyMMBbI U bubnnoreka [IOK
Pa3HOCTH JIBYX BBIpaKEHUI https://m.edsoo.ru/7f42464a
Pa3nosxeHne Ha MHOYKHTENH ©
65 MTOMOTIIBIO GOPMYJT KBaJIpaTa CyMMBI
U KBaJipaTa pa3HOCTU
Pa3noxxenne Ha MHOKUTENHU C
66 MOMOIIBI0 GOPMYIT KBaJIpaTa CyMMBI
U KBaJipaTa pa3HoOCTU
Pa3noxxeHne Ha MHOYKHUTEIH C
67 MOMOIIBI0 GOPMYIT KBaJIpaTa CyMMBI
Y KBaJIpaTa pa3HoCTU
68 YMHOXEHHE pa3HOCTH JIBYX
BBIpaXKEHUH Ha UX CYyMMY
69 Pa3nosxeHne pa3HOCTH KBapaToOB Ha bu6nuoreka LIOK
MHOXUTEIU https://m.edsoo.ru/7f4251d0
70 Pa3noxenne pazHOCTH KBapaToOB Ha bubnuoreka [IOK

MHOXHUTCIN

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0

Pa3nosxeHne Ha MHOKHUTEIIN CyMMBI

& Y Pa3HOCTh KyOOB
7 Pa3nosxeHne Ha MHOKHUTEIIN CYMMBI
Y Pa3HOCTH KyOOB
KonTposnpHast paboTta 1o teme
73 "®opMyIBl COKPAIIEHHOTO
YMHOXEHUS"
74 [TpeobpazoBaHue 11E€70TO BEIPAKEHUS
B MHOTOYJICH
75 [IpeobpazoBaHue 11€70TO BEIPAKECHUS
B MHOTOYJICH
76 [IpumeHeHue pa3nuyHbIX CIOCO00B
IUISL Pa3JI0KEHHsI HA MHOYKUTEIN
77 IIpuMeHeHue pa3IUMYHbIX CIOCOO0B
IUISL Pa3JI0KEHHsI HA MHOYKUTENN
78 [IpuMeHeHue pa3IMyHbIX CIOCOO0B
IUISL PA3JIOKEHHsI HA MHOYKUTEIN
79 Bo3sBenenue qByusiceHa B CTENCHb
KonTpospHast paboTa 1o teme
80 "[IpeoOpazoBanue 1EIBIX
BeIpakeHUH"/Beepoccuiickas
poBepoyHas pabora
81 JInneliHOE ypaBHEHHE C IBYMS
MIepEeMEHHBIMHU
82 I'paduk nuHEHHOTO ypaBHEHHE C bu6nuoreka LIOK
JIBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f427c32
83 I'paduk nuHEHHOTO ypaBHEHHE C bubnuoreka [IOK

ABYMA ICPCMCHHBIMU

https://m.edsoo.ru/7f427¢e8a



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema qByX TMHENHBIX ypaBHEHUI

bubmuoreka IIOK

84 C ABYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
85 Pewrenne cucrem ypaBHeHUM
croco0OM MOJICTAHOBKU
86 Pemrenne cucrem ypaBHeHM
CrocoO0M HOJICTAHOBKH
87 Pemrenne cucrem ypaBHeHMI
CHocoOOM HOJICTAHOBKH
88 Pemenue cucrtem ypaBHEHUI bubnuoteka [IOK
CIOCOOOM CIIOKEHUS https://m.edsoo.ru/7f4284de
89 Pemrenne cucrem ypaBHeHMI bubnuoreka [IOK
CIOCOOOM CIIOKEHUS https://m.edsoo.ru/7f4287d6
9 Pemienne 3aga4 ¢ HOMOIIBIO CUCTEM bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f42865a
o1 Pemenue 3a1au ¢ NOMOIIBIO CUCTEM
ypaBHEHUM
92 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM
ypaBHEHUI
93 JIuHeiHbIe HepaBEeHCTBA C IBYMS
MIEPEeMEHHBIMU U UX CHCTEMBbI
94 JluHeiHbIe HEPABEHCTBA C IBYMS
MIEPEeMEHHBIMU U UX CHCTEMBbI
KonTposneHas paboTa o teme
"JInHelHbIE YpaBHEHUS C IBYMS
95 MIEPEMEHHBIMHU U UX PELICHMUSL.

Pemenue cucreM JIMHENHBIX
ypaBHEHHH"



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f42865a

96

[ToBTOpEHNE OCHOBHBIX MOHITUI U
METO/IOB Kypca / Kjacca,
00001IeHNe 3HAHWHA

97

[ToBTOpEHNE OCHOBHBIX MOHATUNA U
METOJIOB Kypca 7 Kiacca,
0000111eHIE 3HAHUT

98

[ToBTOpEHME OCHOBHBIX MOHITUI U
METOJIOB Kypca 7 Kjacca,
0000111eHIE 3HAHUT

99

[ToBTOpEHNE OCHOBHBIX MOHATUNA U
METOJIOB Kypca 7 Kiacca,
00001IeHE 3HAHNI

100

[ToBTOpEHME OCHOBHBIX MOHITUI U
METOJIOB Kypca 7 Kjacca,
0000111eHNe 3HAHU

101

[ToBTOpEHME OCHOBHBIX MOHATUNA U
METO/I0B Kypca 7 Kiacca,
0000111eHIE 3HAHUI

102

[ToBTOpEHME OCHOBHBIX MOHITUI U
METO/I0B Kypca 7 Kiacca,
000011eHrEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

10




8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrporpusie | Ipaxririeckue H3yueHusi = oOpa3oBareibHbIE
padoTbI padoThI pecypest
[MoBTOpeHue 1
2 [ToBTOpEHUE
3 [ToBTOpEHUE 1
4 PanvoHanbHbIE BBIpa)KEHUS 1 brommorexa [TOK
https://m.edsoo.ru/7f430382
5 OcHOBHOE CBOWCTBO JIpOOH. 1 bubnuoteka [IOK
Coxkpaiienue mpooeit https://m.edsoo.ru/7f4308e6
6 Bxoanas konTpoasHas pabota 1 1
7 OcHOBHOE CBOMCTBO JIpOOH. 1 bubnuoreka [IOK
Coxkpaienue apooei https://m.edsoo.ru/7f4308e6
8 CrnosxeHue U BeIYUTaHue Apodeit ¢ 1 bubmuoreka [IOK
OJIMHAKOBBIM 3HaMEHATeJIeM https://m.edsoo.ru/7f43128c
9 CrnoxxeHue v BBIYUTaHHUE APOOei ¢ 1 bubnuoreka [IOK
OJIMHAKOBBIM 3HAMEHATEIEM https://m.edsoo.ru/7f43128c
10 CrnosxeHue 1 BeIYUTaHue Apodeit ¢ 1 bubnunoreka [IOK
pa3HbIMU 3HAMEHATEISIMU https://m.edsoo.ru/7f4318c2
1 YMmHoxeHue npobeii. Bo3Benenue 1 bubnunoreka [IOK
npobeii B cTeneHb https://m.edso0.ru/7f4315c0
12 YMmHoxeHue npobeii. Bo3Benenue 1 bubnuoreka [JOK
npobeii B cTeneHb https://m.edso0.ru/7f4315c0
13 flenettue apobeit 1 Et?fs?/?r?m?éﬁcﬁ&i@ 1220



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f431a20

14 [IpeobpazoBanue paoHaIBHBIX bubmmoreka LIOK
BBIPAKECHUN https://m.edsoo.ru/7f43259c

15 Cymraust y=k/x it ee rpagik Et?gsj?;lr?eeciiicﬁ(jgf4343ez

16 @ymannsykixu ce rpagis o meho T332

17 [IpeoGpa3oBanue 1podu B BUIE bubnuorexa [IOK
CYMMBI JipoOeit https://m.edsoo.ru/7f432736

18 KonTponbnas paboTa no reme
"Panimonanbabie qpoou"

19 JleficTBUTENbHBIC YUCIIA
KBagparHsle KOpHH.

20 ApubmMeTnuecknii KBaapaTHBIN bubmorexa [IOK
KOpEHD https://m.edsoo.ru/7f42d452
Brruncnenue 3HaueHus

21 apuMETHIECKOTO KBaIpaTHOTO
KOpHS

22 VYpaBHeHue Buaa X2 = a

23 Haxoxaenue npubinxeHHbIX
3HaYEHUH KBaJPaTHOTO KOPHS

24 ®dyHKIUA y=KOpeHb (X) U ee
rpaduk

o5 KBanpaTHblii KOpeHb U3
MIPOU3BEJICHUS U JpodU

26 KBanpaTHblil KOPEHb U3 CTENIEHU
BriHeceHre MHOXKHTES 32 3HAK

27 KOpHs. BHeceHne MHOXKUTENS MO bubnnorexa [JOK

3HAaK KOpH:A

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42dd26

BriHecenne MHOXKUTES 32 3HAK

28 KOpHs. BHecenne MHOKUTES 110 bubmmorexa [IOK
pHit. A https://m.edsoo.ru/7f42dd26
3HAK KOPHS
29 [Ipeobpa3oBaHue BEIpAKEHHIA, bubmmoreka [IOK
COZIep KaIIUX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
30 [IpeoOpa3oBanue BbIpakeHUH, bubnuoreka [IOK
COJIepKaIIUX KBAIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
31 [IpeoOpa3oBanue ABONHBIX bubnnoreka [IOK
paauKaioB https://m.edsoo.ru/7f42e262
32 KonTtponpHas paboTta o reme
"KBanparusie kopHr"
Ornpenenenne KBaipaTHOTO
33 all)aHﬂeHm[ Henojilgme bubmorexa [IOK
P ) https://m.edsoo.ru/7f42eela
KBaJIpaTHbIE YPaBHEHUS
34 Pemenne HEMOJIHBIX KBAIPATHBIX bubnuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f42eela
35 dopmyna KOpHEH KBaApaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
36 ®dopmysa KOpHEH KBaApaTHOTO bubmuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f3f6
37 dopmyiia KOpHEN KBaApaTHOTO bubnunoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
Pemenne TeKCTOBBIX 3a71a4 €
38 ITOMOIIBIO KBAJIPATHBIX
YpaBHEHUU
Pemenne TekCcTOBBIX 33734 C
39 MIOMOIIIBIO KBAJPATHBIX

YpaBHEHUU



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

bubmuoreka [IOK

40 Teopewma Bitera https://m.edsoo.ru/7f42fef0
bubnuoteka [IOK
“ Teopewa Briera https://m.edsoj.[ruﬂf43oo76
42 KBagpartHslii TpEXUieH u ero
KOpHHU
43 KBagpartHslii TpEXuseH u ero
KOpHHU
m Paznoxenune kBagpaTHOroO bubnuoteka [IOK
TpEXUWIEHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
45 Paznoxenune kBagpaTHOTO bu6mmoreka [JOK
TpEXUWIEHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
46 Paznoxenue kBagpaTHOTO bubnuoreka [IOK
TPEXUICHA HA MHOKHUTENIN https://m.edsoo.ru/7f42fd38
47 KonTponbHas paboTa o reme bubnuoreka [IOK
"KBanpatusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
48 Jlpo6Hble paniMoHaNbHbIE
ypaBHEHHUS
49 Pemenne mpoOHBIX )
paloHaIbHBIX ypaBHEHUI
50 Pemenue npoOHBIX
paloOHaIbHBIX ypaBHEHUI
Pemrenue 3agau ¢ nomMo1pro
51 JTPOOHBIX paiI/IOHaJIBHb];;I( bubmorexa [JOK
O https://m.edsoo.ru/7f4328c6
Pemrenue 3amau ¢ noMonibro
52 JIPOOHBIX paiI/IOHaJILHLE-([ Bubmmorexa LIOK

YpaBHEHUU

https://m.edsoo.ru/7f432b6e



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

Pemenue 3a1ay ¢ nOMOIIBIO

bu6moreka LIOK
53 JIPOOHBIX PAMOHATBHBIX 1
- https://m.edsoo.ru/7f432b6e
ypaBHEHUIA
54 JIuneliHOE ypaBHEHUE C IBYMS
NepeMEHHBIMH, €ro rpaduk.
55 JIuHeitHOE ypaBHEHHE C IBYMsI
MIEPEMEHHBIMH, €T0 IpaduK.
HccnenoBanue cucreM aByx
56 JIMHEWHBIX YPaBHEHHUH C IBYMsI
TIepEeMEHHBIMHU
HccnenoBanue cucteM IByX
o517 JIMHEWHBIX YPaBHEHHUM C IBYMsI
NIepPEMEHHBIMU
58 I'paduaeckuii criocod pemeHus
CHUCTEM ypaBHEHUU
59 I'paduaeckuii criocod pemeHus
CHUCTEM ypaBHEHUM
60 AnreOpandeckuii croco6
pelleHe CUCTEM JIBYX YpaBHEHHH
61 AnreOpandeckuii crocoo
pelleHre CUCTEM JIBYX YpaBHEHHH
62 Perienne TeKCTOBBIX 3a7a4 C
MIOMOIIIBIO CUCTEM YPaBHEHHH
63 Perienne TeKCTOBBIX 3a/1a4 C
MIOMOIIIBIO CUCTEM YpaBHEHHH
64 Perienne TeKCTOBBIX 3a/1a4 C
MIOMOIIIBIO CUCTEM YPaBHEHHH
65 VYpaBHEHMS ¢ TapaMETPOM



https://m.edsoo.ru/7f432b6e

KonTtponsHast pabora no teme

66 "Ypapaenust. Cuctembl
ypaBHEHU"
67 qI/ICjIOBI)Ie HEpaBEHCTBA U UX
CBOICTBa
68 CBo¥CTBa YHCIIOBBIX HEPABEHCTB
69 CnosxeHre 1 yMHOXEHUE
YHCIIOBBIX HEPABEHCTB
70 [Tepecedyenue n 0ObeTMHEHNE
MHO’KECTB
71 YucnoBslie NPOMEXYTKH
79 Pemenne HepaBEHCTB € OJTHOU bu6mmoreka [JOK
MepPEMEHHOU https://m.edsoo.ru/7f42c840
73 Pemienne HepaBEHCTB € OJIHOU bubnuoreka [IOK
MePEMEHHOU https://m.edsoo.ru/7f42c692
74 CucrteMbl JIMHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
75 JlokazaTenbCcTBO HEPABCHCTB
KounTponbHas paboTa no teme
76 "HepaBeHcTBa ¢ 01HOMN
MEPEMEHHOMN U UX CUCTEMBI"
77 Oynkius. O6aacTh onpeneseHus bub6nuoreka LIOK
Y MHO’KECTBO 3HaYeHUH PYHKIMU https://m.edsoo.ru/7f433c12
78 I'paduk pynkIUN
79 CBoiicTBa (DyHKIIUH, UX
oToOpakeHue Ha rpaduke
80 CBoiicTBa (DyHKIIUH, UX

oToOpakeHHe Ha rpaduke



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f433c12

Urenue u mocTpoeHue rpadukoB

81 byHKIMI
82 CBoiicTBa MMHEHHON QyHKIMN
83 CBoiicTBa MMHEHHON QyHKIIMN
84 CaoiictBa Qpynkuuu y=K/X u y=
KOPEHb(X)
bubnuoteka [IOK
8 Tpacpuic pymcuuin y = ¢ https:// m.edso;.[ru/?f434572
bubnuoteka [IOK
86 Tpacpuic pymicrnit y =X https:// m.edsofru/?f434572
Oyakuu Y =X2, y=x3, y=Vx, y=
87 |x|3;11;p1:(bm¥ec1<oe>;)emeH¥1e ’ bubmmorexa LIOK
N . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM YpPaBHEHMIA
Oyuknuu Y =x3, y=x3, y=Vx, y =
88 |x|};71;pj(bwzlecxoe>;emeHZIe ’ Bubmmorexa LIOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHU U CUCTEM YpPaBHEHMIA
89 Ienas u npoOHas YacTh yucia
9 Bcepoccuiickas mpoBepouHast bubnuoreka [IOK
pabora https://m.edsoo.ru/7f434eb4
o1 OrnpezeneHre CTENeH! ¢ LEbIM bubnunoreka [IOK
OTPHULATEIbHBIM IOKa3aTEIEM https://m.edsoo.ru/7f435648
92 CBoiICTBA CTEIEHH C LIEJIBIM bubnunoreka [IOK
IoKa3arenemM https://m.edsoo.ru/7f435648
03 CBolicTBa CTETIEHHU C IETBIM bubmuoreka [IOK
IOoKa3arenemM https://m.edsoo.ru/7f435648
94 [TonsiTHE CTaHIAPTHOTO BUA

qucia.



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

Pemtenue 3a1au ¢ OONBLIMMU U

95 1
MaJIBIMU YU CIIaMU
[Ipumeps! penienus cucreM
96 HEJIMHEHHBIX YpaBHEHUH C IBYMS 1
MepeMEHHBIMHU
97 Oynkmmn y=X-1, y =X-2 1 ux 1
CBOIiCTBa
[ToBTOpEHNE OCHOBHBIX IMTOHSATHI 1
98 METOJIOB KypCOB 7 U 8 KIJIaCCOB 1 bubmorexa [OK
. ’ https://m.edsoo.ru/7f4371aa
000011eHNEe 3HAHUH /
[ToBTOpEHNE OCHOBHBIX IMTOHATHI 1
99 METOJ0B KYpCOB 7 U 8 KJIaCcCOB 1 Bubmaotexa HOK
P . ’ https://m.edsoo.ru/7f43736¢c
0000111 HNE 3HAHUIT
[ToBTOpEHME OCHOBHBIX MOHATUIA U
100 METOJOB KypCOB 7 U 8 KJIacCOB 1 Bubmaotexa HHOK
HOB X3P . ’ https://m.eds00.ru/7f437510
0000111eHNEe 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUNA U
101 METOJIOB KypPCOB 7 1 & Kj1accoB 1 Bubmaorexa HOK
HOB 1P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX ITOHATHI 1
102 METOZOB KYypCOB 7 U 8 KJIacCOB 1 bubmiorexa LIOK
HAOB P . ’ https://m.edso0.ru/7f437858
000011eHrEe 3HAHUI
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437858

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrponbiibie | Hpaxtirieckue H3yyeHusi | oOpa3oBare/ibHbIE
padoTbI padoThI pecypest
ParmmmonansHbIe yncna,
1 MpPALMOHAIIBHBIE YHCIIA, KOHEYHBIE 1
1 OECKOHEYHBIE JECATUUHBIE TPOOU
MHO0XeCTBO IEUCTBUTEIHHBIX
2 YHCeIT, ACUCTBUTEIbHEIC YHCIIa KaK 1
OECKOHEYHBIC JIECATUYHBIC IPOOH
B3anMuo onHo3HayHOE
COOTBETCTBUE MEXK/TY MHOKECTBOM
3 eHCTBUTEIIHLHBIX YHCEN U 1
MHO>KECTBOM TOYEK KOOPAUHATHOM
NpsAMOU
CpaBHEHME NEHCTBUTEIBHBIX YHCET,
4 apudmeTnyeckue AeUCTBUS C 1
JNeUCTBUTENLHBIMH YHCIaMU
5 [TpubmmxEéHHOE 3HAUYCHUE 1
BEITUYHMHBI, TOYHOCTh IPUOIMKEHUS
6 Bxoanas koHTpoabHas paboTa 1 1
Oynkuus. ObnacTh onpeaeneHus u
7 o0nacTh 3HaUeHUH PyHKIUU. 1
CBoiicTBa (yHKIMIA
8 CaoiictBa (pynkuuii. CBolicTBa 1

YETHOCTHU U HEUETHOCTH (PYHKIIHIA




CBoiicTBa (DyHKITHIA.

I'padmiku 1 cBOMCTBA HEKOTOPBIX

10 .
BHJIOB (DYHKIIAN
11 I'paduxu 1 cBOMCTBA HEKOTOPBIX
BHJIOB (DYHKIIAN
12 I'paduku 1 cBOICTBA HEKOTOPBIX
BHJIOB (DYHKIIHI
13 OynKIms y=ax2 , ee rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
1 OynkIus y=ax2 , ee rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
15 I'paduxu pyHknumit y=ax2+nu
y=a(x-m)2
16 I'paduku pynkuit y=ax2+nu
y=a(x-m)2
17 I'paduku pyHkuit y=ax2+nu
y=a(x-m)2
18 [TocTpoenune rpaduka bubnuoreka [IOK
KBaJpaTUIHON (PYyHKIIHH https://m.edsoo.ru/7f43a03a
19 [TocTpoenue rpaduka bubnunoreka [IOK
KBaIpaTHYHOMN (QYHKITUN https://m.edsoo.ru/7f43a03a
20 I'paduku pyukuuit: y = kX, y = kx
+Db, y=k/x, y=x3, y=vX, y=|x|
1 I'paduku pyakmmii: y = kX, y = kx
+Db, y=K/X, y=x3, y=vX, y=|X|
99 JpoOHo-nuHelHast GyHKIUS U ee

rpaduk



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a

JpoOHo-nuHeiHast GyHKIUS U ee

23 rpadux
24 KonTponsHas paboTa o reme bubnuoreka [IOK
"OyHKIUN 1 TpaduKu” https://m.edsoo.ru/7f43ab84
25 Ilenoe ypaBHEHUE U €TO CBOWMCTBA
%6 Jlpo6Hble pallMoHaNbHbIE
ypaBHEHUs
7 JpoOHbIe paliioHaTbHbBIE bubnuoteka [IOK
YpaBHEHUS https://m.edsoo.ru/7f43c9b6
08 Jlpo6Hble paliMoHaNbHbIE
ypaBHEHUs
29 Pemrenue TeKCTOBEIX fanaq c
MOMOIIBIO0 YpaBHEHUN
30 Pernrenye TekCTOBEIX 3a1a4 ¢
MOMOIIBIO0 YpaBHEHUN
31 Pemenmne TeKCTOBBIX Usaz[aq c
MOMOIIBIO0 YpaBHEHUN
32 KonTponbnas pabora o teme
"YpaBHeHHUs ¢ OJTHOM TEPEMEHHON"
33 Pemienne HepaBeHCTB BTOPO bubnunoreka [IOK
CTEIIEHU C OJIHOM MTePEMEHHOI https://m.edsoo.ru/7f43b098
34 Peurenne HepaBeHCTB BTOpPOit bubnunoreka [IOK
CTEIEHU C OJTHOU IEPEMEHHOU https://m.edsoo.ru/7f43b098
35 Pemenune HepaBeHCTB METOAOM
WHTEPBAJIOB
36 Pemenue HepaBeHCTB METOAOM

HUHTCPBAJIOB



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

Hexkotopeie npuemsl penieHus

37 .
LEbIX YPaBHEHUI
38 YpaBHeHUE C IBYMS IEPEMEHHBIMU bubnuoteka [IOK
u ero rpaduk https://m.edsoo.ru/7f43d0b4
39 YpaBHeHUE C IBYMS IEPEMEHHBIMU bubnuoteka [IOK
u ero rpapuk https://m.edsoo.ru/7f43d0b4
40 VYpaBHEHHE C IBYMsI IEPEMEHHBIMU bubnuorexka [IOK
u ero rpapuk https://m.edsoo.ru/7f43d0b4
41 Pemenue cucrteM ypaBHEHUM C
JBYMsI IEPEMEHHBIMU
42 Pemenue cucrteM ypaBHeHUM C
JBYMsI IEPEMEHHBIMU
43 Pemenue cucrteM ypaBHEeHUM ¢
JBYMSI [IEPEMEHHBIMU
44 Pemenue cucrteM ypaBHeHUM €
JBYMSI IIEPEMEHHBIMU
45 KontponpHas padora3a 1
MOJIYTOIe
46 I/IccneLLOB'ilHI/Ie CUCTEMBI JIBYX
YpaBHEHUH C IByMs IEPEMEHHBIMU
47 I/IccneLLOB'ilHI/Ie CUCTEMBI JIBYX
YpaBHEHUH € IByMs IEPEMEHHBIMU
48 Pemenue ianaq c 1:’IOMOIJ_[LIO CUCTEM
YPaBHEHUI BTOPOH CTENEHU
49 Pemenue ianaq c 1:’IOMOIJ_[LIO CUCTEM
YPaBHEHUI BTOPOH CTENIEHU
50 Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM

YPaBHEHUHN BTOPOU CTENEHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

51

Pemrenue 3a1a4 ¢ NOMOLIBIO CUCTEM
YPaBHEHUI BTOPOM CTEIEHU

52

HepasencrtBa ¢ nByms
NIEPEMCHHBIMU

53

HepasencrtBa ¢ nByms
NNEPEMCHHBIMU

54

CucreMbl TUHEMHBIX HEPABEHCTB C
JBYMS IEPEMEHHBIMH U UX
pelenue

55

CucreMbl JINHEWHBIX HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU U UX
pelreHue

56

CucTeMbl TUHEHHBIX HEPABEHCTB C
JBYMsI IEPEMEHHBIMH U UX
pelieHue

57

CucTteMbl JIMTHEHHBIX HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U X
pelieHue

58

CucTteMbl TUHEHHBIX HEPABEHCTB C
JBYMsI IEPEMEHHBIMH U UX
pelIeHne

59

HekoTopsie mpuemsl petieHus
CUCTEM ypaBHEHHIl BTOPOH CTEeHH
C IByMsI IEPEMEHHBIMU

60

KonTponeHas paboTa 1o teme
"YpaBHEHMS U HEPABEHCTBA C
JBYMsI IEPEMEHHBIMU U X
CUCTEMBI"




61 [TonsiTHe ynCcIOBOM bubmuoreka IIOK
MIOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
62 [TonsTHE YnCIOBOM bu6mmoreka [JOK
MOCJIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
Omnpenenenue apuPpmMeTUIeCcKOn
63 1} :r eccuu (Dcr: 1\(/11) 71a N-ujicHa bubmorexa [OK
porp ) P M https://m.edsoo.ru/7f43ebda
apudmeTrueckoil mporpeccun
Omnpenenenue apudMeTHdecKoit
64 1} cf)r I[eccm/l @g i) 71a N-4JIeHa bubmorexa [OK
porp - OPMY https:/m.edsoo.ru/7f43ed7e
apuMeTHIeCKO# mporpeccuu
65 ®opmyiia CyMMBI IEPBBIX N WICHOB bubnuoreka [IOK
apupmMeTHyecKoil MpOrpeccui. https://m.edsoo.ru/7f43f58a
66 ®opmysia CyMMBI IEPBBIX N YJICHOB bubnuoreka [IOK
apruMeTUYECKON MPOTPECCHUH. https://m.edsoo.ru/7f43ef2c
®dopmysia CyMMBI IEPBBIX N YJICHOB bubnuoreka [IOK
67 .
apruMeTUUECKON MPOTPECCHUH. https://m.edsoo.ru/7f43f0c6
@®opMmyIbl N-ro YjaeHa
68 apupMeTHIECKON U bubnuoreka [IOK
reOMETPUUYECKOM MPOTPECCHid, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N YJICHOB
Onpenenenrue reoMeTpuIecKoin
69 1} (f)r I:eccnn dopm J'IE N-uneHa bubmorexa [OK
POrp - POPNY https://m.edsoo.ru/7f43f8a0
reOMETPUYECKON IPOTPECCHH
Omnpenenenre reoMeTpHIECKOM
70 nporpeccun. Popmyna N-diieHa
TreOMETPUYECKON IPOTPECCHH
7 dopmyra CyMMBI IEPBBIX N YJIEHOB

rE€OMETPUYECKOMN IIPOTPECCHH.



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

@opMyita CyMMBI IEPBBIX N YWICHOB

72 reOMETPUUYECKOM ITPOrPECCHH.
73 dopmyia CYMMI:I IIEPBBIX N YWICHOB
T€OMETPUYCCKON TIPOTPECCHH.
7 dopmyia CYMMI:I IIEPBBIX N YWICHOB
T€OMETPUYECKON TIPOTPECCHH.
75 Meto1 MaTeMaTUYeCKON MHIYKIUU
KonTponbHas paboTa no teme
76 "Apudpmernueckas u Bubnuorexa LIOK
FeoMeTpiecKas mporpeccui’” https://m.edsoo.ru/7f4404f8
bubnuoteka [IOK
" (C103KHBIE MPOLCHTH! https:// m.edsofru/?f43fe0e
bubnuoreka [IOK
8 CI103KHBIE MPOLCHTH! https:// m.edsocilru/7f4401a6
Pa3mepbl 00bEKTOB OKpPYKaIOIIEro
79 MHpa ¥ JUTUTEIILHOCTH MPOIIECCOB B
OKPY’KaIoIlleM MUpPE
80 [IpakTHKO-OpHEHTUPOBAHHbBIE
3a/1aun
81 [IpakTHKO-OpHEHTUPOBAHHBIE
3a/1aun
82 [IpakTHKO-OpHEHTUPOBAHHBIE
3a/1aun
83 [IpakTrKO-OpHEHTUPOBAHHBIE
3a/1aun
84 [IpakTrKO-OpHEHTUPOBAHHBIE

3a1a4n



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

85

To4HOCTB IIpeCTaBICHUS
JEMUCTBUTENBHBIX YUCEIl B BULE
NECSITHYHBIX Apobeit. Yucmo i

86

[ToBTOpEHUE, 0600IICHNE 1
CHCTEeMaTH3aIus 3HAaHU.
[IpoueHTsI, OTHOLLICHHUS,
MIPOTIOPIIMH

87

[ToBTOpenue, 0000IIeHNE 1
CHCTEMaTH3alMs 3HAHUH.
[IpouieHThI, OTHOILICHHUS,
MIPOTIOPIIMH

88

[ToBTOpenHue, 0000IICHNE 1
cUCcTEMAaTU3alysI 3HaHUH.
Oxpyrienue, npuOIKeHne,
OLIEHKa

89

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

90

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3allvs 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apU(PMETHUCCKUM
CII0co00M

bubnuoreka [IOK
https://m.edsoo.ru/7f443cd4

91

[ToBTOpEHue, 06001mEeHNE U
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM
crocoooM

bubnmoreka [JOK
https://m.edsoo.ru/7f443fea

92

[ToBTOpEHuE, 0600IICHNE U
cucTeMaTH3aIlHs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, AOITYCTUMBIC 3HAYCHUA

[ToBTOpEHUE, 0600IICHNE 1
CHUCTEeMaTU3als 3HaHHM.

bu6mmoreka [JOK

% [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, IOIMYCTUMBIE 3HAUCHUS
[ToBTOpenue, 0000IIeHNE 1

94 cUCTEMaTU3alus 3HAHUMN. bubnuorexka [IOK
[Ipeobpa3zoBanue anredbpanueckux https://m.edsoo.ru/7f44462
BBIPKEHUH, TOMYCTUMBIE 3HAUCHUS
[ToBTOpenHuEe, 0000IMEHNE 1

95 CHUCTEeMaTU3als 3HaHUM. bubnuoteka [IOK
[IpeobOpa3zoBanue anredbpandeckux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, OMTYCTUMBbIE 3HAUEHUS

96 Hrorosas koHTpoabHAs paboTa
[ToBTOpEeHue, 0600IICHNE 1

97 cucrtemaTusanus 3HaHui. OyHKIUU: bubmuoreka [IOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIIMH
[ToBTOpEeHUE, 0600IICHNE 1

08 cucteMmarusanus 3Hanuil. OyHKIuu: bubnunoreka [IOK
MOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMA
[ToBTOpEHue, 06001mEeHNE U

99 cucTeMaTtu3alus 3HaHuil. OyHKIUU: bubnuoreka [JOK

MIOCTPOEHHE, CBOMCTBA N3YUYEHHBIX
byHKIM

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

100

[ToBTOpEHUe, 0600IICHNE U

cucremaTusauus 3HaHui. OyHKIUU:

IIOCTPOCHHE, CBOMCTBA H3yYEHHBIX
byHKIHIA

bubmuoreka [IOK
https://m.edsoo.ru/7f4452e6

101

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEeMaTU3alrs 3HaHHM.
I'paduueckoe perenne ypaBHeHUH
1 UX CUCTEM

bubmmoreka [JOK
https://m.edsoo0.ru/7f445516

102

[ToBTOpenue, 0000IIeHNE 1
CHUCTEeMaTU3als 3HaHU.
I'paduueckoe perenne ypaBHeHUH
1 UX CUCTEM

103

O06001IeHnEe U cucTEMAaTH3AIAA
3HAHHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

103



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC
Koxa o
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 BemomnHsITh,  coyeras  YCTHBIE W THCBMEHHBIE  TPUEMBI,
' apudMeTHYECKUe JCHCTBUS C PAIIMOHAILHBIMU YUCTIAMHU
Haxomure  3HaueHWs]  YWCIOBBIX  BBIPAKCHUH,  MPHMEHATH
1.2 pa3zHo00pazHbie CIOCOOBI ¥ MPUEMBI BEIYMCIICHUS 3HAUEHHUH JPOOHBIX
BBIPXCHU, COZIEPKANTUX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOH
[lepexonute 0T onHOW ((GOpPMBI 3amUCH YHUCENl K JIpyroi
13 (mpeoOpa3oBbIBaTh  NECATHUYHYIO JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OCCKOHECUHYIO
JECATUIHYIO TPOOB)
14 CpaBHUBATH U YIOPSA0YUBATH PAlMOHATILHBIE YKCIIA
1.5 OKpyTJIsTh YnCIia
BbINONHATE NPUKUIKY U OLIEHKY pe3yiibTaTa BBIYUCICHUN, OLEHKY
1.6 3HAQYEHUN YHUCJIOBBIX BBIPAKECHUW. BBINOTHATE ACHCTBUA  CO
CTENEHSIMH C HAaTypaJIbHBIMU MOKa3aTeISIMU
17 [IpumMeHsaTh NpU3HAKU JETUMOCTH, PAa3JI0KEHHE HAa MHOXKHUTEIH
' HATypaJIbHBIX YHCET
Pemath mnpakTUKO-OPUEHTHPOBAHHBIC  33/Jayd, CBSI3aHHBIE C
OTHOIIEHHEM  BEJIWYMH,  MPOTOPIHOHATBHOCTHIO  BEIUYHH,
1.8 MOPOIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAaThl PpEHICHHUS 3adad C
yu€TOM OTpaHHuYEHUH, CBA3aHHBIX CO CBOMCTBAMH paccMaTpHUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BhIpasKeHUs
91 Hcnonp3oBath anreOpanueckyl0 TEPMHUHOJOTHIO U CHMBOJIIHKY,
' OPUMEHSTH €€ B IPOIIecce OCBOCHUS YUeOHOT0 MaTepuaa




Haxomure 3HaueHMs OyKBEHHBIX BBIP@KEHMM MNpU  3aJaHHBIX

22 3HAUEHUSAX [IEPEMEHHBIX
23 BoimonsaTe mpeoOpa3oBaHUs LENOTO BBIPAXEHHS B MHOTOWICH
' IPUBEIECHUEM MOJOOHBIX ClIaraéMblX, PACKPBITHEM CKOOOK
BbInosHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOWIEH M MHOTO4YIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATH (OPMYJbl KBajapara CyMMbl M KBaJpara
pa3HOCTH
OcymiecTBisATh  pa3iokKeHWe MHOTOWIEHOB Ha MHOMXHUTEIH C
2.5 MIOMOIIbIO BEIHECEHHUS 3a CKOOKH OOIIEro MHOKUTENS, FPYINITUPOBKH
CJIaraeéMbIX, IPUMEHEHUsI HOPMYJT COKPAIEHHOTO YMHOKEHHUS
26 [IpumeHnsaTs npeoOpazoBaHMsI MHOTOUJIEHOB JJISl PEIIEHUS Pa3IHUHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH
97 Hcnonp30Barh CBOMCTBA CTENEHEN ¢ HATypaJIbHBIMU ITOKA3aTEISIMU
' JUTSI IPe00pa3oBaHUs BEIPOKEHUHN
3 YpaBHEHUS U HEPABEHCTBA
Pemrate nuHelHbIE ypaBHEHUS C OJHOW NMEPEMEHHOM, NMPUMEHSS
3.1 IIPAaBWJIA IIEPEX0/1a OT UCXOIHOTO YPABHEHMS K PABHOCUJIBHOMY €MY.
[TpoBepsTS, SABIAETCS JIM YUCIO KOPHEM YPAaBHEHUS
3.9 [lpumenaTs rpaguueckue MeETOAbl NpPH PEIIEHUH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [lonOupars mnpuMepbl Hap 4YMCEN, SBJSIIOLIMXCS — pPEILIEHHEM
' JMHEMHOTO ypaBHEHUS C JBYMs IIEPEMEHHBIMU
CrpouTh B KOOPJMHATHOM MJIOCKOCTH IpapUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMs [IEPEMEHHBIMHU; M10JIb3YSICh I'PahuKOM, IPUBOAUTH IPUMEPHI
pELlIEeHNs ypaBHEHUS
. Pemare cucremMbl ByX ~JIMHEHHBIX ypaBHEHMH C  JIByMs
' IEPEMEHHBIMH, B TOM YHUCIIe rPpadUueCcKH
CocTaBiiTh U pelaTh JMHEHHOE YPaBHEHUE UIIU CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUN 1O YCIOBHIO 337ja4l, HHTEPIPETUPOBATE B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4y MTOJIyYEHHBIH pE3yabTaT
4 Koopaunats! u rpapuku. OyHKIMN
N300paxaTe Ha KOOPAMHATHON MpPSIMOM TOYKH, COOTBETCTBYIOLIHUE
4.1 3alaHHBIM KOOpPJAMHATaM, JIydd, OTPE3KH, UHTEPBaJIblI, 3alMCHIBATh

YHUCJIOBBIC TPOMCIKYTKHU HaA anre6pa1/1quI<0M SA3BIKC




42 OTMe4yath B KOOpDAMHATHOW IUIOCKOCTH TOYKH 110 3aJIlaHHBIM
' KOOpAMHAaTaM
43 CrpouTts rpaduku muHeHHbIX QyHKIHA. CTpouTh rpaduk GpyHKIHH Y
' =X
OnwuceIBaTh ¢ TOMOIIBIO (DYHKIHI U3BECTHBIC 3aBUCUMOCTH MEXKITY
4.4 BEJIIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOThI
45 Haxonuts 3HaueHne QyHKIMY IO 3HAYEHUIO €€ apryMeHTa
[lonumare rpaduueckuii cnoco0 MpeACTaBIEHUS M aHaAIU3a
4.6 uH(pOpMallMK, W3BJIEKaTh M MHTEPIPETUPOBATH WH(GOpPMALUIO U3
rpaUKoOB peallbHbIX IPOLECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOIA
NpoBEpPsSIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs
pe3yJabTara
1 Umucna 1 BbIYUCICHUS
Hcnonb3oBaTe  HayaiubHbIE  NPEJCTABICHHA O  MHOXECTBE
11 JEWCTBUTENIBHBIX YNCEIl 7Sl CPAaBHEHUS, OKPYTJICHHS U BEIYUCICHUH,
' n300pakaTb ACHUCTBUTENbHbIE 4YMCIAa TOYKAMH Ha KOOPAMHATHOM
psIMOM
[lpuMensaTs nOHATHE apU(METHUYECKOrO KBAaJPaTHOIO KOPHS,
12 HaXOJIUTb KBAJpaTHbIE KOPHM, HCIOJIB3Ys IPH HEOOXOJUMOCTH
' KaJIbKYJISATOD, BBINOJIHATh npeoOpa3oBaHus BBbIpa)KEHUH,
coJiepXKalluX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3anMcu OOJIBIIMX W MajblX YHMCENT C IOMOIIBIO
. JECATUYHBIX ApoOeH u crernene uyncia 10
2 AnreOpandeckue BhIpaskeHUs
[IpuMeHATh MOHATHE CTENEHM C LENbIM MOKa3aTeleM, BBIIOJIHSIThH
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COJEpXKAIUX CTENEHH C LEeJNbIM
HOKa3arenem




2.2

BrbinmonHATE  TOXKIECTBEHHBIE  MPEOOpa3OBaHUsl  PALMOHAIBHBIX
BBIPQKCHUII HAa OCHOBE IPABWJI JICUCTBUU HAJ MHOTOWICHAMHU U

anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTe KBagpaTHBIM TPEXUWIEH HA MHOXKHUTEIU

2.4

[IpumeHsTh peoOpa3oBaHUsl BBIPAKEHUMN [UIsl pEILIEHUs] Pa3IUYHbIX

3aa4 U3 MaTCMaTuKH, CMCXKXHBIX ITPCIMETOB, U3 peaJIbHOﬁ IMPAaKTUKN

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate nMHENHBIE, KBaJpaTHbIE YPAaBHEHHA M PALMOHAIBHBIC
YpaBHEHUS, CBOJAIIMECA K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs

NEPEMCHHBIMU

3.2

[IpoBoguTh mpOCTEHUIIME MCCIENOBAHUS YPAaBHEHUH M CHCTEM
ypaBHEHUH, B TOM 4HCIE C MPUMEHEHHEM TIpaduyecKux
Mpe/icTaBiIeHNH (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa

ypaBHEHUH peLIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoyee)

3.3

[TepexomuTs OT cilOBeCHOW (OPMYIHUPOBKH 3amaun K €6
anredpanvyecko MOJENu C MOMOIIbIO COCTaBICHUSI YPaBHEHMS WU
CUCTEMBl YpAaBHEHUM, WHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3aJlaui MOJy4YE€HHBIH pe3ynbTar

3.4

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPAaBEHCTB I CpPaBHEHMS,
OLICHKH, pEeIlaTh JUHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX
CUCTEMBI, 1aBaTh rpaQUUECKyr0 WUTIOCTPALIUI0 MHOKECTBA PEIICHHI

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DOyHKIMHT

4.1

IlonmMaTe W MCIONL30BATh (byHKHI/IOHaJ'IBHBIe IIOHATHUA M A3BIK
(TepMI/IHLI, CHMBOJIMYCCKHEC O603H8.‘ICHI/I$I), OIpCACIIATL 3HAYCHHC
(1)YHKI_II/II/I 110 3HAYCHUIO apryMEHTa, OIIPECACIIATH CBOMCTBaA (bYHKI_[I/II/I

o e€ rpaduKy

4.2

Crtpouts rpaduku 3eMeHTapHbIX QYHKIMHI BUIA:

y=k/x

k/x




, Y =X2, ¥y = X3 y = |x|, onuchIBaTh CBOICTBA YMCIOBON (pyHKIMU 1O €€
rpapuxy

9 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NMPoBEpPSIEMOr0 .
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl
pe3yJjbTara
1 Yucna v BEIYMCIICHUS
11 CpaBHHMBATh M YHNOPSAOYMBATH pPAllMOHAIBHBIC U HPPAIIOHATBHBIE
' qHciia
BrimonsaTh apudmMeTHieckue IeHCTBUS C pallMOHAIEHBIME YHCIaMH,
1.2 COYeTast yCTHBIC M MMUChbMEHHBIE MPUEMBI, BHITIOIHATH BEIYUCICHHS C
HppAIMOHATILHBIMA YUCIIAMH
13 HaxonuTh 3HaueHUs1 cTENEHEW C UETbIMU MOKA3aTesIMA U KOPHEH,
' BBIYUCIISITH 3HAYCHUS YHCIIOBBIX BRIPAKEHUN
14 OKpyryisiTh ~ JCHCTBUTENIbHBIE ~ YHMCIA,  BBINOJHATH  IPUKUIKY
' pe3yJibTaTa BEIYMCIECHUM, OLIEHKY YMCIOBBIX BBIPAKEHUIA
2 YpaBHEHHS 1 HEpaBEHCTBA
1 Pemiarb  nuHEliHBIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHMS,
' CBOJISIIITECS K HUM, ITPOCTEHIINE JPOOHO-pAIMOHAIBHBIC YPABHECHUS
Pemrars cucreMbl ABYX JIMHEHHBIX YPaBHEHUH C IBYMS ITE€PEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHHE HE SBJISCTCSA
JIMHEHHBIM
Pemrate TeKCTOBBIC 32124l aNreOpandecKuM CrocoOOM € TIOMOIIBIO
2.3 COCTaBJICHUSl YPAaBHEHUs WJIM CHUCTEMBI JBYX YPaBHEHUU C ABYMs
MepEMEHHBIMU
[IpoBoauTh mpoCTEHIIME UCCIENOBaHHUS YpPAaBHEHUH M CHUCTEM
24 ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TpadudecKux
. NpEeJCTaBICHU (HApUMep, yCTaHaBJIMBaTh, UMEET JIM YpaBHEHHE
WM CUCTEMA YPaBHEHUI pellIeHusl, €CIIK UMEET, TO CKOJIBKO)




2.5

Pewlarp  nMHElHBIE  HEPAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
U300paXkaTh pelIeHHe HEPABEHCTB HA YUCIOBOU MPSIMOWA, 3aITUCHIBATh

PeIICHUC C IIOMOIIBIO CUMBOJIOB

2.6

Pematr, cucTeMBl JTMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIFOUAIOIME KBaJPAaTHOC HEPAaBEHCTBO, H300paKaTh pELICHUE
CHUCTCMbI HCPABCHCTB Ha qUCII0OBOU HpﬂMOfI, 3alMUChIBAaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a7a4

DOyHKIMHT

3.1

PacriozHaBate  (QyHKIMH  W3y4eHHBIX  BHJOB.  [loKa3bIBaTh
CXEMaTHUYECKH  pACIOJIOKCHUE Ha KOOPJMHATHOH  IJIOCKOCTH
rpapukoB ¢QyHkumi Buma: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B
3aBUCHMOCTH OT 3Ha4YeHUH KO3()(DHUIIMEHTOB, OTMCHIBATH CBOWCTBA

byHKIUH

3.2

IToka3piBaTh CXEMATUYECKH pACIOJOKEHHE Ha KOOPAWHATHOM
MJIOCKOCTH TpadukoB GyHKIUH BUAa Y = VX, Y = |X| ¥ ONMUCHIBAThH

CBOMCTBA (PYHKITHI

3.3

Crpouth M n300paxkaTh CXeMaTUYECKH TpaduKd KBaJIpaTHUYHBIX
GyHKIIMNA, OMHMCHIBATH CBOMCTBA KBAIPATHYHBIX (DYHKIHMH MO WX

rpadukam

3.4

PacnioznaBate kBagpatuuHyro (QyHKUIHIO 1O QOopMyne, TPUBOIUTH
IpUMephbl KBAaAPATUYHBIX (DYHKIHUI W3 peaabHOU >KU3HU, (PU3HUKH,

reoMeTpuu

Apudmernueckas u TeoMeTpudecKas porpeccuu

4.1

Pacno3naBath apI/I(bMeTI/I‘leCKYIO H TCOMCETPHUYCCKYIO IIpOrpecCuun

IIpH Pa3HbIX crocobdax 3aJaHusa

4.2

BbINONHATE BBIYMCICHUS C UCMOJIB30BaHHEM (GOpPMYN N-Tro wieHa
apu(MeTHUECKOH U TeOMETPUYECKON MPOrPeCCHii, CyMMBI MIEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI nocCJICa0BaTCIbHOCTHU TOYKaMH Ha

KOOp)IPIHElTHOfI IJIOCKOCTH




4.4

Pemate 3aaa4u, CBA3aHHBIC C YN CJIIOBBIMU ITOCJICA0OBATCIbHOCTSAMU, B
TOM 4YHUCJIC 3aJadyu Hu3 peaanoﬁ JKHN3HHU (C HCIIOJIB30BAHHEM

KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHIT)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEX0] OT OJHOU (OPMBI 3aITUCH
11 npobeit k apyroil. IloHsTue panmoHaNIbHOrO 4YHCiA, 3alKCh, CPAaBHEHMUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEIl
19 Apudmernyeckne AEUCTBUS C pallMOHATIBHBIMU unciamu. Perienue 3a1ay u3
' peaibHOM MPAKTUKK Ha 4acTH, Ha APoOHU
13 Crenenb ¢ HaTypaJbHBIM TIIOKa3aTeJeM: OIpe/eleHne, MpeoOpa3oBaHHe
' BBIPA)KEHUI Ha OCHOBE OIPEIEICHHMS], 3aHCh OOJIBIINX YHUCEI
14 [IpouieHTsI, 3anuch TPOLEHTOB B BHUJIE ApoOU U JApoOU B BUJIE MPOLEHTOB.
' Tpu OCHOBHBIE 3aJJa4M Ha TPOLICHTHI, pEICHUE 3a/1a4 U3 PEAIbHOU PAKTUKHU
L5 [IpumeHeHre TNPU3HAKOB JENMMOCTH, pa3JOKEHUE Ha MHOXHUTEIU
' HAaTypaJbHbIX YHCEIN
16 PeanbHple  3aBucHMMOCTH, B TOM uHcie TpsMas W oOpaTHas
' MIPONIOPLIMOHAIBHOCTH
2 AnreOpanvecKkre BEIPOKECHUS
21 [IepeMeHHbI€, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOU. JlomycTUMbIe
' 3HAYEHMS IEPEMEHHBIX
25 [IpencraBieHure 3aBUCUMOCTH MEXIy BEIHMUYMHAMU B BUIEC (POPMYIIBIL.
' Boruncnenus o dopmynam
. [IpeoOpa3zoBanre  OYKBEHHBIX  BBIPOKEHH, TOXKJIECTBEHHO  PaBHbIE
' BBIPAYKEHUS
24 CBoIICTBa CTENEHU C HATYpPaJIbHBIM NIOKA3aTeIeM
25 Opnounensl 1 MHOTOUWIEHBI. CTeneHb MHOTOUIeHA. CIlI0’KEHUE, BBIYUTAHUE,
. YMHOKEHUE MHOTOUJIEHOB
@opMysIbl  COKPAIIEHHOTO YMHOMKEHMS: KBaJpaT CyMMBl M KBajpaT
2.6 pazHocTH. PopMyrna pa3HOCTH KBaApaToB. Pa3iiokeHHe MHOrOYJIEHOB Ha
MHOKUTENN




3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBUja IpeoOpa3oBaHUsl YpaBHEHMS,
' PaBHOCUIIBHOCTb YpaBHEHUIN
3.9 JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
. YPaBHEHUS, PEIICHHUE JTMHENHBIX YPaBHEHUN
33 CocraBieHue ypaBHEHUI 110 YCIOBHIO 331a4l. PelieHne TeKCTOBbIX 3a/1a4 ¢
. IIOMOIIIbIO YPAaBHEHU I
3.4 JIuneiHO€e ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaguk
Cucrema /ByX JMHEMHBIX YpaBHEHUU C JIByMs NepeMeHHbIMH. Perienue
3.5 CUCTEM ypaBHEHUH criocoOoM NoIcTaHOBKH. [Ipumeps! pereHns TeKCTOBBIX
3a/1a4 C MOMOIIBIO CUCTEM YPaBHEHUN
4 Koopnunats! u rpaduxu. @yHkuun
4.1 Koopaunara Touky Ha npsiMoin
42 Uucnosele mpoMexyTkH. PaccrosiHue Mex Ty AByMsl TOYKaMU KOOPAVMHATHON
' NpSAMOU
43 [IpsimoyronwsHas cucrema koopaunat, ocu OX u Oy. AGcrucca u opMHaTa
' TOYKHM Ha KOOPAMHATHOM IIOCKOCTU
w [Ipumepsr rpadukoB, 3aaaHHBIX GopMynamMu. UTeHue rpadukoB peaTbHBIX
' 3aBHCUMOCTEN
4.5 [Tonsarue pynknuu. ['paduk pyaknun. CBoiicTBa GyHKIHI
4.6 Jluneiinas pynkuwms, e€ rpaduk. ['padux pyHkuum y = [x|
47 I'padudeckoe pemieHne JIUHEWHBIX YpPaBHEHMA M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KJIACC
Kon IIpoBepsiemMblii 3JIEeMEHT COAePKAHUS
1 Uucna 1 BBIYUCICHUS
11 KBangpatHblif kopeHb u3 uucna. [loHsTHe 00 MppanMOHAIBLHOM YHCIE.
' JlecaTuuHbIe TPUOTMKEHUS HPPALIMOHAIBHBIX YHCEN
CBoiicTBa apu(MeTHUECKUX KBAJPATHBIX KOpHEH M MX NMPUMEHEHUE K
1.2 peoOpazoBaHUIO YHCIIOBBIX BBIpQXEHUI " BBIUMCIICHUSIM.
JlelicTBUTENIbHBIC YHCIIa




1.3 Crenenb ¢ LENbIM MOKa3aTenaeM U e€ cBoiictBa. CTaHaapTHas 3alIUCh YKCia
2 AunreOpandecKkue BhIpasKeHHUs

91 KBagparHelii TpEXWIEH, pa3jOKEHUE KBAAPATHOIO TPEXWIEHAa Ha
' MHOXHTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBONCTBO alredpandeckoit 1poou

2.3 CnosxeHue, BBIYMTaHNUE, YMHOKEHUE, JIeIeHHE aredpandeckux apooei

2.4 PannonanbHbIe BEIPaKEHUS U UX [IPE0Opa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJApaTHOTO ypaBHEHMS.
' Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOIAIIMXCS K TMHEHMHBIM U KBaJIPATHBIM

3.3 [pocTeiimme 1poOHO-paIMOHANBHBIC YPaBHEHHUS

I'paduueckas nHTEpIIpETAINS YPAaBHEHHUH C IByMsI IEPEMEHHBIMH U CHCTEM
3.4 JIMHENHBIX YPAaBHEHUH C IByMsI IepeMeHHBbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.5 Pemenne TekcTOBBIX 337249 aareOpanvdecKuM CrocoOoM

3.6 UucnoBbie HEPaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TIEPEMEHHO

3.8 PaBHOCWIIBHOCTH HEPABEHCTB

3.9 JluHeliHble HEPABEHCTBA C OJTHOM ITepEeMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHHOM
4 DyHKITUN

i1 [Tonstne ¢ynxuu. OOnacTe ompenelieHuss W MHOXKECTBO 3HAYCHUN
' ¢bynkiun. CnocoOb! 3aaanus QyHKIMMA

4.2 I'paduk pynkuu. Utenue cBoiicTB PpyHKIMY 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB QyHKIUH, OTPAKAIOLIUX PEATbHBIE TPOIIECCHI

w OYHKIMM, OIMUCHIBAIOIIME TMPAMYI0 M OOpaTHYI0 MPONOPIHOHAILHBIC
. 3aBHCHUMOCTH, UX I'papHKH

45 Oynkuuu y =x2, y = X8

4.6 Oynkuuu y = [IX, y = |x]|

4.7 I'paduueckoe petieHre ypaBHEHU U CUCTEM YpaBHEHUI

9 KJIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna u BBIYUCIICHUS
11 PanmonanbHbIe YncIa, UpparMoOHAIbHBIC YMCIIA, KOHEYHBbIE W OECKOHEYHBIE
. JECTUYHbIE JPpOoOU
MHOKECTBO  JICUCTBUTENBHBIX  YHUCEN, JICHCTBUTENIbHBIE YHCIA  Kak
12 OCCKOHEYHBIE JIeCATUYHBIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOMXECTBOM JCHCTBUTEIBHBIX YHCEI MW KOOPAUHATHOM MPSIMOI.
CpaBHeHHE IEHCTBUTEIIbHBIX YHUCET
1.3 ApubdmMernueckue IEHCTBUS C IEHCTBUTEILHBIMU YUCTIAMHU
Nsmepenust, mpuOamxeHus1, OlIeHKU. PazMepbl 00BEKTOB OKPYXKAIOIIET0 MUPA,
14 JUTUTEIIBHOCTh TMPOIIECCOB B OKpyxkatoiieM mupe. [Ipubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTD NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u omeHka
pe3yJIbTaTOB BEIYUCIICHUN
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 YpaBHeHUsI ¢ OJHON TIEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIINXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHUs ypaBHEHH TpEeThbel U
' YeTBEPTOU CTENEHEN Pa3IOKEHUEM HA MHOKUTEIN
25 Pemenne qpoOHO-paninoHaNbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHCHHH
2.7 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH H €T0 TpaduK
2.8 Pewrenne cucreM qByX JTMHEHHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU
29 Pewrenue cucrem IByX ypaBHEHHMI, OJJHO U3 KOTOPBIX JUHEHHOE, a IPyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas unTEepIpeTaus CUCTEMbI YpaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemrenne TekcTOBBIX 33724 aareOpandecKuM CriocoOoM
2.12 UucnoBele HEPABEHCTBA U MX CBOMCTBA
2.13 Penrenne nuHENHBIX HEPABEHCTB € OJIHOM NEPEMEHHOU
2.14 Perenue cucreM TMHENHBIX HEPABEHCTB € OTHOM IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa




I'padmyeckas wHTEpHpETalldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

2.16
MepeMEHHBIMU

3 OyHKIMN

31 KBangpatnunas ¢ynkuusi, e€ rpadpuk u cBoiictBa. IlapaGoma, koopauHAaTHI
' BEPIIUHBI 1apado0Jibl, 0Cb CHMMETPHUU TTapalOJIbI

3.2 I'paduku pynkuumit y=kx, y=kx+b u ux coiicrea

3.3 I'paduku Gynkuunit y=k/X, y = x® u ux cBoicTBa

3.4 I'paduku pynxuii , u ux cBoiictea
4 UwucnoBsie OCIEA0BATEIHLHOCTH

41 Omnpenenenue u criocoObl 3aJIJaHUs YUCIOBBIX TIOCIIE0OBATEILHOCTEH. 3a1anne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popmymoit u popmyioit N-ro uineHa

42 Apubdmernueckass mporpeccusi. Dopmynabl N-ro ujaeHa apuOMETHUECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX N YJICHOB

43 I'eomerpuueckas mporpeccuss. Dopmynbsl N-T0O  4Yj€HAa TE€OMETPUUYECKOU
' MIPOTPECCUU, CYMMBI TTEPBBIX N YJICHOB

44 N3obpaxenne wiIeHOB apu(PMETHUYECKOM M TE€OMETPHYECKOW MPOTPECCHid
' TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIN M SKCOHEHIUATbHBIA POCT

45 CnoHBIE TTPOLICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemble TPeOGOBAHUS K MPEeIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOH MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh IOHATHUAMH: MHOKECTBO, IOJAMHOYKECTBO,
onepanuy HaJ MHOXKECTBAMM; YMEHHE OIIEpHUPOBaTh IOHATHUAMMU:
rpad, cBs3HBINA rpad, AEepeBO, LUK, NPUMEHITh UX MPU PEUICHUU
3aJa4; YMEHHE HCIOJb30BaTh IpaUueckoe IpPeACTaBICHUE
MHOXECTB JUIsl ONMCAHUS PEAIbHBIX IIPOLIECCOB M SIBICHUM, IPH

pELIeHNH 3a]1a4 U3 APYTruX yueOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSIMU: ONIPEAEIICHHE, aKCHOMa, TEOpeEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HABATh HCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBath MOHATHUSAMU: HaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE 4YHUCIO, JACTUMOCTb HATypajbHBIX 4YHCEN, MPU3HAKU
NEeMMOCTH, 1€J0€ YKCIO0, MOIY/b YMCia, OOBIKHOBEHHAs JIpoOb U
JecsiTuuHasi 1po0b, CTaHJAPTHBIN BUJ YUCIIA, PAalMOHAILHOE YHCIIO,
UpPpAlMOHANIBHOE YHCIIO, apu(MeTHYeCKUl KBaJpaTHBIH KOPEHB;
YMEHHE BBIMOJHATH JEHCTBUS C UUCIaMH, CpPaBHUBATh W
yIOPSAOYUBATh 4YHCIA, NPEACTABIATH YKCIAa HA KOOPAMHATHOM
OpSIMOM, OKPYIJISATh YHCIA; YMEHHE JeaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIYMCIICHUN

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

1
2
3
4

YMeHue onepupoBaTh MOHATHIMH: CTETIEHb C LIEIBbIM MOKa3aTeseM,
apudmeTHyecKuil KBaJpaTHBI KOPEHb, MHOTOUJIEH, alreOpanyeckas
Ipo0Ob, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHU
0oJbllle €TUHMIIBI; YMEHHE BBIMOJHATH Pacdy€Thl Mo Qopmynam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAKEHUI C KOPHIMHU, Pa3JI0’)KEHNE MHOTOWIEHA HA MHOYKUTENH, B
TOM 4YHCJE€ C HCHOJb30BaHHEM (OPMYNl Pa3sHOCTH KBAJApPaToB M

KBaJgpaTa CYMMBI U PA3HOCTH




YMeHue onepupoBaTh MOHIATUSMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PelIaTh JUHEUHbBIE U KBAJPATHBIE YPABHEHHS,
IpOOHO-pallMOHATIEHBIE YPABHEHUS C OJHOM MEPEMEHHOM, CHCTEMBI
JIBYX JIMHEHHBIX YPABHEHUI, TMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-palliOHATbHBIE HEPABEHCTBA C  OJIHOM
MEPEMEHHOM, B TOM YHUCJIE PU PEUICHUH 3a/1a4 U3 JIPYTrUX NPEAMETOB
M TPAKTUYECKUX 3a7a4y; YMEHHUE HCIOJIb30BaTh KOOPJIUHATHYIO
NPSIMYI0 M KOOPJIMHATHYIO TUIOCKOCTh JJI M300PaKEHHS PEIICHUIM

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHIATUAMU: GYHKIMSA, TpaduK QyHKIMH, HYIH
GyHKIHH, MIPOMEXYTKA  3HAKOTIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, YObIBaHUWsS, HAWOOJbIIee W HAaUMCHbBIIECE 3HAUCHUS
GyHKIHH; YMCHHE OTICpUPOBATH TTOHATHSIMH: npsMast
MIPOITOPIIMOHAIBHOCTb, TUHEWHAST (DYHKIIHS, KBaApaTHIHAS ()YHKITHS,
oOpaTHas MPOMOPIHUOHATIBLHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpaduku  (YHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEW, ISl PELICHUS
3aa4 U3 APYrux y4eOHBIX MPEIMETOB U peajlbHON KU3HU; YMEHHE

BbIpaXKaTh GOPMYIaMH 3aBUCUMOCTH MEX]1y BETUIMHAMU

Ymenue OTIepUpPOBATH MOHSTHSIMHU: MOCJIEeI0BaTENbHOCTD,
apudmernyeckass U TeOMETpUYECKas MPOrPecCHH; YMEHHUeE
UCIIO0JIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (POPMYIBI CYMMBI U
oOl1ero 4jieHa Npu pelIeHuy 3ajad, B TOM YUcie 3a7ad U3 JAPYrux

y4eOHBIX MIPEIMETOB U pealbHOMN KU3HU

YMeHue peuiaTh 3ala4M pPa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLCHTEI,
JOJIM M 4YaCTH, ABHXKXCHHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
INIOKYIIOK U YCJIYI', HAJIOTU, 3a/1a41 U3 obmactu YIipaBJICHUS JINYHBIMUA
A CEMEHHBIMU (bl/IHchaMI/I); YMCHHE COCTAaBJIATH BbIPAXKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHCTCMbBI 110 YCJIOBHUIO 3aJid4H,
HCCICA0BATH MOJIYYCHHOC PCHICHUC U OICHUBATDH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBath NOHATHIMU: GUTypa, TOUKA, OTPE3OK, MpsiMasi,
Tyd, JoMaHas, yrod, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHMM TPEYroJIbHUKHY,




IPSIMOYTOJIBHBIM TPEYrOJbHUK, MEANWaHa, OUCCEKTpHUca M BbICOTA
TPEYroJIbHUKa,  YETBIPEXYrOJbHHUK,  MapajuiesorpamMm,  pomo,
OPSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (QUrypamuy;
yYMEHHUE peuiaTh 3a/1a4d, B TOM YHUCJIE U3 MOBCEIHEBHOM >KU3HHU, Ha
HAaXO0/IEHUE T€OMETPUUECKUX BEJIUYUH C IPUMEHEHUEM U3YyYEHHbIX

CBOWCTB uryp u GaxToB

10

YMeHne onepupoBaTh MOHSATHIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MApaJLIEIbHOCTh U MEPIECHANKYISIPHOCTh MPSIMBIX,
yroll MEXIy NpPSIMBIMH, NEPIEHAUKYISApP, HAKIOHHAS, IMPOEKIHS,
nojobue  ¢uryp, NOAOOHBIE  TPEYTOJIbHUKH,  CHUMMETpUS
OTHOCHTEJIEHO TOYKH W TIPSMOHN; YMEHHUE paclio3HaBaTh PaBEHCTBO,
cUMMeTpur0 M nojgobue  duryp, MapaJJIeIbHOCTh U

MEPIEHIUKYISIPHOCTD MPSMBIX B OKPYXKAFOIIEM MHDPE

11

YMeHue omnepupoBath MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJ
(BenMuuMHA yIiia, CHHYC U KOCHHYC yIjla TPeyrojbHHKA), TUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; yMEHUE MPUMEHATh (OPMyJbl TepuMeTpa U IUIOHIaan
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH U IJIOLIAAU Kpyra, oobema
IPSIMOYTOJIBHOTO Tapajlieenunena; yMeHHe MPUMEHSTh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHUKA,
teopeMmy Ilucdaropa, TpuroHomerpuueckue COOTHOUICHHS ISt

BBIYMCIICHHS JIJTUH, PACCTOSTHUMN, TUTOIIA ICH

12

YMenne wu3o0paxkaTh IUIOCKHME GUTYPBl W WX KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIC (PUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

YMeHue OonepupoOBaTh IOHATUAMHU: HPAMOYIOJIbHasE CHUCTEMaA
KooOpAuHaTt, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPAa Ha YHUCIO, CKAJIAPHOC TPOU3IBCIACHUC
BCKTOPOB; YMCHHUC HUCIIOJIB30BATh BCKTOPbBI W KOOPAWHATBHI JJId
IMMPEACTABJICHUA NAHHBIX WU PCHICHHUA 3a1a4, B TOM YHUCIIC U3 APYIrUx

y‘le6HBIX MMpeaAMETOB U peaﬂBHOﬁ KHU3HU

14

YMmenue ONICpUPOBATHL TOHATUAMMU! CTOJIOMKOBBIE U KpYTrOBBIC

AuarpamMmebl, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEIuaHa,




HanOoJIbIlIee U HAMMEHBIIIEe 3HAYCHHSI, pa3Max YHCIOBOTO HabOpa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEoOpPa3OBHIBATH
uH(POPMAIIMIO, TPEJICTABICHHYI0 B TaOMWIaX W HA JUarpammax,
OTPaXKAIONIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEAbHBIX MPOIECCOB U
ﬂBJIeHI/If/'I; YMCHHUE pPaCIIO3HABATHh NU3MCHYHMBLIC BCIIMYHWHBI B

OKpYXKaloIlleM MHpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMNBIT (CIydalHbIN
9KCIIEPUMEHT), 3JEMEHTapHOE COObITHE (PJIEMEHTapHbI HCXON)
CIIy4allHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OIBITAaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSAMU; YMEHHME pellaTh
3a/la4yl METOJIOM OPIraHHW30BAHHOTO Iepedopa U € KUCIOJIb30BaHUEM
MpaBUJIa YMHOXKEHHSI; YMEHHE OLIEHMBATh BEPOSTHOCTU peabHbIX
COOBITHI U IBIEHUI, TOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUHM B OKPYXKAlOIIEM MHpEe M B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BbIOMpATh MOIXOIANINN W3YyYCHHBIM METOM ISl PEIICHUs
3a/1ay¥, TIPUBOJIUTH NMPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HU, PACTIO3HABATH MPOSBIICHUE 3aKOHOB MAaTEMaTHKHU
B HCKYCCTBE, OIHMCHIBATH OT/CIBHBIC BBIJAIONIUECS PE3YyIbTaThI,
MOJTYYCHHBIC B XOJIC Pa3BUTHS MAaTEMAaTHKH KaK HAyKH, IPUBOIUTH
OpUMEpbl  MAaTEeMAaTHYECKUX OTKPBITMA HW HMX aBTOPOB B

OTE€YECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 HarypanbeHble u nenslie yncina. IIpusHakyu 1enMMOCTH LEIIbIX YUCEIl

1o OOBbIKHOBEHHbIE M JECATUYHBIE  JpOOM, NPOLEHTHI, OECKOHEUHBIE
' MEPUOANYECKHUE TPOOH

13 Pammonanenupie ymcna. ApudMeTHYECKHE OMepalud C PalHMoOHATHHBIMU
' YUCIIaMU

14 JelictButenbHbie yncia. ApudMeTHuecKre orepanuu C JIeHCTBUTEIbHBIMHU
' YUCITaMU

Ls [TpubmmxkE€HHBIC BBIYUCICHUS, TpaBUja OKPYIJCHHUS, MPHUKUIKA U OIEHKA
. pe3yJibTaTa BEIYMCICHUI

2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BhIpaKeHUS (BBIPAKCHUS C IEPEMEHHBIMH )

2 Crenenp ¢ nenbiM nokaszareneM. CTeNeHb C PalMOHAIBHBIM IOKAa3aTeJieM.
' CBoiicTBa CTENEHU

2.3 MHorouseHsl

24 AnrebOpaundeckas poob

”E ApubMeTnyeckuii  KOpeHb  HaTypaJbHOW  crenmeHu.  JleWictBus ¢
' apumMeTHYeCKUMU KOPHAMU HATypaIbHOM CTETIEHU

3 VYpaBHEHHUS 1 HEpaBEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHHI

30 Lensle 1 npoOHO-palMoHanbHble HepaBeHCTBA. CHCTEMBl U COBOKYITHOCTHU
. HEpaBEHCTB

3.3 Pemrenne TekCTOBBIX 3a0a4

4 HucnoBsle NOCIEA0BATEIBHOCTH

4.1 [TocnenoBarensHOCTH, CLIOCOOBI 33/1aHUS TIOCIIEIOBATENEHOCTEH




Apudpmerndeckass u reomerpuyeckas mporpeccur. Dopmyna  CIOKHBIX

4.2
MPOIICHTOB
) OyHKIMU
Oynknmst, crnocoObl 3amanust  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNICHNUs] 1 MHOXECTBO 3HaueHu# ¢pynkuuu. Hymm Gynkmun. Ipomexyrku
5.1 3HAKOMOCTOSTHCTBA. [IpOMEX)yTKH MOHOTOHHOCTH (DYHKIHMH. MaKkCUMyMBI H
MUHUMYMBI (yHKuuu. Haunbonpiiee 1 HamMeHbllee 3HaYeHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapTOBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢purypsl u ux cBOMcCTBa
7.2 TpeyronpHuk
7.3 MHOTOYTOJIbHUKH
14 OKpYXHOCTh B KpyT
7.5 N3mepenune reoMeTpuiIecKuX BETMINH
7.6 BekTops! Ha TIOCKOCTH
8 BeposTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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