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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHE y 00y4arommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBacT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aIuio, adCcTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATENIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» uisi OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucnaa u BeIUKCIEHUS», « ANTeOpanyecKkue BhIPAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICHCTBYS C
JPYTUMHU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIIOJIBH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «YHWcIa ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOM
JKW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANMOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAaUYCHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOyueHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUsI, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSl ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydueHne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXcCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Yucna W BBIUUCIEHUA», «ANredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, EPEXO] OT OJHOU (OpMBI 3amUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpEIEIeHHue, MpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIPEIEICHUS], 3aUCh 00bpIIMX yucel. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE IpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMOCTH, PA3JIOKEHHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXK/y BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIPaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, MpaBWiIa MpeoOpa3oBaHUsl CyMM U
MIPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCIJIOBHIO 337a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YPAaBHEHUU C JBYMs I€peMEHHbIMHU. PermieHune cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IpOMeXXyTKU. PaccTtosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa kKoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelneHne JTHHEHHBIX YpPaBHEHHH W CHCTEM JIMHEHWHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BIYMCICHUS

KBagparHbpiii kopeHb U3 uncia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunbie TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apupMETUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[eiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cBorictBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHblii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHI
¢bynkiun. CrnocoObl 3a1aHus QyHKINH.

I'padux dbysxkummu. YUrenne coiictB GyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEATbHBIE MPOIECCHI.



@DyYHKIIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuH y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pellIeHNE YPaBHEHUI U CUCTEM YPaBHEHUM.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEMUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHCTBUA C
JEHCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroleM MHUpE.

[TpubnnkéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTb NpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUMN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHU C ABYMS IIEPEMEHHBIMU. PellleHre cucrteM IByX ypaBHEHH,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHele HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictpa. [lapabona, KOOpAMHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATENbHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(pMeTHIeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4YICHOB apHU(PMETHUECKON W TEOMETPHUYECKOW MpOorpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMPEICTaBICHHEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccHOHaIbHOM
JESITEIbBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpPeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (300pOBOE  IUTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHWUN Ui pelleHus 3ajad
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI JIl OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
JI00aBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PELICHNUS;

8) aganTanusi K U3MEHAIMMCH YCJIOBMAM COLMAJTBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIe pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble ornyeckue AecTBu:

e BBISBIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHHsS]  TOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 penieHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAANUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME N0  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIIEOBaHMsI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMI;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJIsl pEUIeHU 3a1a4u;

BbIOUMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpaTh GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPUAM, MPEATOKESHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENIHHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YEHHbBIN pe3ylbTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIICHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI padoT, JA0roBapyUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyHnmnoBbIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3a/lauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKHM, CAMOKOHTpOJS IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKCHUS T1EJTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHUE
JEUCTBHS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, NMPUMEHSTh pa3zHOOOpa3HbIE
CHOoCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTs OT oxHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yucia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMHM C HATypaJlbHBIMHU
IIOKAa3aTeJISIMHU.

[IpumMeHsATh  NpPU3HAKU  JEIUMOCTH, pa3JIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPAKEHUA

Hcnonp30Barh anredpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

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

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBECHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENsS, TPYNIHUPOBKU  ClAaraeMblX,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3ajad
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMU LIS
npeoOpa3oBaHUs BHIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemats yMHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI TP PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLIMXCS PEIICHHEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pemate cucTeMbl 1ByX JIMHEHHBIX YPaBHEHUH € IByMs IEPEMEHHBIMHU, B TOM
qucie rpadu4ecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, UHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (QYHKIMH W3BECTHbIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii croco0 MpeACTaBICHUS U aHaiM3a WH(OpMAaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi TMOJIYYUT CIICIYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh eHCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensaTh mOHATHE apU(METHUYECKOrOo KBAaAPATHOTO KOPHs, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS MPH HEOOXOIWMOCTH KaJbKYJSATOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEeHM C IeJIbIM [0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs pEHICHUsT PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W paldOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHHUHU C ABYMS TIEPEMEHHBIMH.

[IpoBouTh MpocCTeMiIve UCCAEAOBaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (YCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTth OT cioBecHON (GOPMYIMPOBKH 3a7adu K €€ anreOpanveckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPEACNITh 3Ha4eHHE (YHKIMU IO 3HAYCHHIO
apryMeHTa, ONpeeiaTh CBOMCTBA (PYHKITHH 10 €€ rpaduKy.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, oIucHIBaTh CBOICTBA YHCIOBOIA
dbyHukuu 1o e€ rpaduxy.

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiiCs TOIYYUT CIICAYIOIINE
MPEIMETHBIC PE3YyJIbTATHI:

Yuciia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BhITTONTHATE  apupMETHYSCKUE JEUCTBUS C palMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpaMOHATHLHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pPE3yJbTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE U KBaJpaTHBIC YPAaBHEHUs, YPABHECHUS, CBOASAIIUAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TekcTOBBIE 3ajauM ainreOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YHUCIIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cuUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATh PEIICHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM W3y4eHHBIX BHUIOB. [loka3piBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH TpadUKOB (PYHKIUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paxaTb CXEeMaTHUYECKU TpaUKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (opMyIie, MPUBOIUTE PUMEPHI
KBaIpaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTpPeccCud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpMYyNIT N-ro 4jieHa
apu(pMETHIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarh 4YjeHbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 2
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
. Dyt 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuecTBo yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tuppoBLIe
Bcero H3y4YeHUs1 oOpa3oBaTeJIbHbIE
padoThI padoThI pecypes:
1 [ToHsiTHE paOHATIBHOTO YKCIIA 1 1 Hepena
) Apudmernueckue T1eUCTBUS C 1 1 Hepena
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1 1 Hepena
palMOHAIBHBIMU YHCIAMU
4 Apudmernueckue neiCTBUS C | 2 Hepena
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1 2 Hepens
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue neiicTBus ¢ 1 2 Hepens
palMOHANBHBIMH YKCIAMU
7 CpaBHeHue, ynopsounBaHue 1 3 Hepena
palOHATIBHBIX YHCE
2 CpaBHeHue, ynops04MBaHue | 3 Hepens
palMOHAIbHBIX YHCE
9 CpaBHeHue, ynopsA04MBaHue | 3 Hepens
palMOHANIBHBIX YHCEI
10 Crenens ¢ HATYpPATBHBIM 1 4 Hepens bubmuoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 CreneHns ¢ HaTypalIbHBIM 1 4 Hepena bubnuoreka [IOK
oKa3aTejieM https://m.edsoo.ru/7f421382




12 CreneHb ¢ HaTypaJbHBIM 4 Hepena bubnnoreka [HOK
IokKasarejieM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM 5 Hegena bubmmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHns ¢ HaTypaIbHBIM 5 Hepens
[I0Ka3aTesieM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH, 5 Hepens
MIPOLIEHTHI U3 peaJIbHOM MPAKTUKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH, 6 Hepens
MPOLICHTHI U3 PealbHOM MPAKTUKU
17 Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH, 6 Hepena
MIPOLIEHTHI U3 peaJIbHOM MPAKTUKU
18 Perienue 0CHOBHBIX 3a/1a4 Ha 1po0OH, 6 Hepens
IIPOLIEHTHI U3 pEAIbHOM NPAKTUKH
19 IIpu3Haky OeIMMOCTH, PAa3JI0KEHHUS 7 Hepens
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Ipu3Haku AeTUMOCTH, PA3JI0KEHUS 7 Hepens
Ha MHOKUTEJIM HAaTypaJIbHbIX YUCEIl
71 PeanbHble 3aBucumoctu. Ilpsmas u 7 Hepena
oOpaTHast MPOMOPIIHOHATIEHOCTH
” Peanbnbie 3aBucumoctu. [psimas u 8 Hepens
oOpaTHast MPOMOPIHOHATIEHOCTH
7 Peanbnbie 3aBucumoctu. [psimas u 8 Hepens
oOpaTHast IPOTMOPIIMOHATBHOCTH
4 PeanbHble 3aBucumoctu. [Ipsimas u 8 Hepena
oOpaTHast MPOMOPIIHOHATIEHOCTH
)5 KontponbHas paboTa mo teme 9 Hepens

"PannoHanbpHbIe yncia'




26 BykBeHHBIE BhIpa)KEHUS 9 Henens bubmorexa [TOK
YK p https://m.edsoo.ru/7f41feec
27 DopmyIibl 9 Henens
28 DopmyIibl 10 Hepens
29 [Tepemennsbie. JlomycTrmblie 3HaYCHUS 10 Hepens
TepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX 10 Hepens
. bubnuorexa [JOK
30 BBIPXXEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX 11 Hepens
31 BBIPKCHUH, pACKPBITHE CKOOOK U bubmmorera [JOK
P > Packp https://m.edsoo.ru/7f41£d70
MIPUBEICHNE TTOTIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX 11 Hepens
32 BBIPAKEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOAO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX 11 Hepena
33 BBIPAKEHUI, pacCKpbITUE CKOOOK U
MpUBEIEHNE MTOAO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM 12 Hepena bu6mmorexa [IOK
oKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETEHU C HATYPAJIbHBIM 12 Hepenn bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM 12 Hepena bubmuoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f4218be
13 Hegens bubnmoreka [JOK
37 MHorouseHsl A s

https://m.edsoo.ru/7f42276¢e




13 Hepens bu6mmoreka [IOK
38 MHOro4JIeHbI
https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE 13 Hepena bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIYUTaHHUE, YMHOKEHUE 14 Hepens bubmmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHUE, YMHOKEHHUE 14 Hepena bubnuorexa [JOK
MHOTOYICHOB https://m.edsoo.ru/7f422fca
42 Crnosxenue, BBIYUTAHUE, YMHOKCHUE 14 Hepenn bubnnoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f423182
43 DopMyIIBI COKPAIIEHHOTO YMHOXKEHU 15 Hepens Bubmorexa ITOK
pMY partl y https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS 1> Hepens bubmorexa HOK
PMY paitl yM https://m.edsoo.ru/7f42464a
45 DopMYIIBI COKPAILIEHHOIO YMHOXKEHNS 15 Heaens bubmmnorexa [IOK
PMY patit M https://m.edsoo.ru/7f424c12
46 DopMYyIIBI COKPAIIEHHOIO YMHOXKEHNS 16 Hepens bubmorexa LHOK
PMY pattt M https://m.edsoo.ru/7f424fd2
47 DopMyIIEl COKpAIIEHHOTO YMHOKEHUS 16 Hepens bubmmorera [TOK
pMY partl y https://m.edso0o.ru/7f4251d0
43 PaznoxeHre MHOTOYICHOB Ha 16 Hepens bu6mmorexa [IOK
MHOXXUTEIU https://m.edsoo.ru/7f423312
49 Paznosxenre MHOTOUYJICHOB Ha 17 nepens bubnmoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4IEHOB Ha 17 Hepens bu6mmorexa [IOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 PasoskeHne MHOTOYJICHOB Ha 17 Hepena

MHOXHUTCIN




KonTponbhas pabota no teme

18 Hepena

52 "Anredpanyeckue BbIpaXKeHUs "
VYpaBHenue, npaBuia 18 Hepena
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUIILHOCTb YpaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU 18 Hepens
54 [IEPEMEHHOM, pelleHre JMHEWHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU 19 Hepens
55 [IEPEMEHHOM, pelIeHne TMHEWHBIX bubmmorexa [TOK
ypanHeH https://m.edsoo.ru/7f420482
JIuneliHoe ypaBHEHHE ¢ OOHOU 19 Hepens
56 [IEPEMEHHOM, pellIeHre TMHEWHBIX
YpaBHEHUU
57 Pemrenue 3amau ¢ noMouIp10 19 Hepena bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
53 Pemenue 3amau ¢ momMonisro 20 Hepena bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3agad ¢ momolIipro 20 Hepens bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3agau ¢ nomoupro 20 Hepens bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneiiHoe ypaBHEHHE C ABYMS 21 Hepens bubnnoreka [JOK
MEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
& JIuneliHoe ypaBHEHHE C IByMs 21 Hepenn bubnmoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUM 21 Hepena bubnuoreka [IOK

C ABYMs IICPCMCHHBIMU

https://m.edsoo.ru/7f42836¢




64 CucreMa IByX JTMHEUHBIX YPaBHEHHI 22 Hepens
C IByMs IEPEMEHHBIMU
65 CucreMa IByX JIMHEHHBIX YPaBHEHHI 22 Hepens
C IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM 22 Hepena
C IByMs IEPEMEHHBIMU
. 23 Hepena bu6
67 Pemenue cucrem ypaBHEHUI A nbmmoreka [OK
https://m.edsoo.ru/7f4284de
. 23 Hepe b
68 Pemenue cucrem ypaBHEHU AT nommorexa [OK
https://m.edsoo.ru/7f42865a
. 23 Hepe b
69 Pemenue cucrem ypaBHEHUI HeAs nommorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI 24 Hepens
71 Pewrenue cucreM ypaBHEeHUN 24 Hepena
7 KonTponbhas padota no teme 24 Hepens bubnuoreka [IOK
"Jluneiinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
. 25 Hepensa b
73 Koopaunara Touku Ha npsiMoit A nommorexa [OK
https://m.edsoo.ru/7f41de76
25 Hepens b
74 UucnoBbie TPOMEKYTKH Aen nommorexa [OK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH 25 Hepens
76 PaccrosiHne Mexny AByMs TOUKaMH 26 Hepenn
KOOPAMHATHOU IIPSAMOM
77 Paccrosinue Mexay 1ByMsi TOUKaMH 26 HepenA
KOOPJIMHATHOU MPSIMO
78 IIpssMoyronbHas cucTeMa KOOpAUHAT 26 Hepena bubnuoreka [IOK




Ha IIJIOCKOCTHU

[IpsimoyronbHasi cucreMa KOOpAUHAT

27 HepenAa

https://m.edsoo.ru/7f41el6e
bubmuoreka [JOK

79
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX 27 Hepena bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
31 [Tpumepsl rpadukoB, 3aTaHHBIX 27 Hepens bubnunoreka [HOK
dbopmynamu https://m.edsoo.ru/7f41ed80
32 [Tpumeps! rpaduKoB, 3a1aHHBIX 28 Hepena
dbopmynamu
23 Urenue rpa)ukoB peabHBIX 28 HepenA bubnuoreka [IOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
34 Urenue rpadMKOB peaIbHBIX 28 Hepena
3aBUCUMOCTEN
29 Hepens bu6mmoreka [IOK
85 [lonsTue KIIMH
pynxn https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumun 29 Hepena
29
%7 CoiicTsa dyHKIMii Heaens bubmuorexa [JOK
https://m.edsoo.ru/7f41f078
30
23 CoiicTsa (yHKI@ii Heaens bubnuorexa [JOK
https://m.edsoo.ru/7f41f1fe
. 30 Hegens bubnmoreka [IOK
89 JIuneiinas KITHSI
Py https://m.edsoo.ru/7f427282
30 b K
90 Jnseitnas dymxims Heaens noamorexa [{O
https://m.edsoo.ru/7f427412
91 ITocTpoenue rpaduka TUHEHHOM 31 Hepena bubmmorexa [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
92 [octpoenue rpaduka TMHEHHOM 31 Henena




93

94

byHKIMH
I'padux pynkuum y =[x|

I'paduk pynkmum y =[x|

31 HepenAa

32 HepenA

95

KonrponsHas pabora o teme
"Koopaunats! u rpadpuku. Oynxmmm”
/ Beepoccuiickas poBepouHast
pabora

32 HepenAa

bubmuorexa [JOK
https://m.edsoo.ru/7f41£50a

96

97

98

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoepounas pabota

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
METOJIOB Kypca 7 kiacca, 00001eHue
3HAaHUHU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/IOB Kypca 7 Kiacca, 00001ieHue
3HAHUU

32 HepenAa

33 HepenA

33 HepenA

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEeHNE OCHOBHBIX MOHATHI 1
METOOB Kypca 7 Kiacca, 00001eH1e
3HAHUU

33 HepenAa

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJIOB Kypca 7 Kjacca, 00001IeHne
3HAHUU

34 Hepens

101

102

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METOJIOB Kypca 7 Kjacca, 00001meHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOJIOB Kypca 7 Kiacca, 00001eHne
3HaHUU

34 Hepens

34 Hepens

bubmuorexa [JOK
https://m.edsoo.ru/7f42a27a

bubmuoreka [JOK
https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




8 KUIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
ara uu(ppoBbIe
Nenn/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero H3y4YeHUus1 oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
. bubnuorexa [JOK
1 KBanpaTHbiii KOpeHb U3 UKcia 1 1 Hepena
https://m.edsoo.ru/7f42d452
1 Hepens bubnnorexa [HOK
2 [TonsiTrie 06 UppaLlMOHATIEHOM YHUCIIE 1 a 1
https://m.edsoo.ru/7f42eaaa
3 Jecstruunbie MpUOIMKEHUS | 1 Hepens
MPPALMOHATIBHBIX YUCE
4 JecsiTuunble MpUOIMKEHNS | 2 Hepena
UPPaLMOHATIBHBIX YHCEN
5 JlencTBUTENbHBIE YHCIIA 1 2 Henens
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1 2 Hepens
7 CpaBHEHHE IEUCTBUTENBHBIX YHCEI 1 3 HeaenA
g ApudmeTnueckuil KBaJpaTHbIN 1 3 Hepena
KOPEHb
9 VYpaBHeHue Bua X* = a 1 3 HeaenA
10 CaolicTBa apupMeTUUECKUX 1 4 Hepena bubnnoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CgoiicTBa apuMeTHUecKux ] 4 Hepena bubmuoreka [IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
4 Hepenn bubnuoreka [IOK
12 [IpeobpazoBaHne YUCIOBBIX 1 a rexa I
https://m.edsoo.ru/7f42dd26




BBIPOKECHHM, COACPIKAITUX
KBaJpaTHbIE KOPHU

[IpeoOpa3zoBaHKe YUCTOBBIX 5 Hepens
13 BBIPAXKEHUM, COJIEPHKAITUX bubmmorexa [IOK
P > COACPRal https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX 5 Hepens
14 BEIpAKCHUM, COACPKAINX bubnmorexa LOK
p ’ p https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX 5 Hepens
15 BBIPOKEHUM, COACPKaAIITAX bubmorexa HOK
p > ConepRatll https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CreneHs C 1eNIbIM TTOKa3aTesieM & Henena bubmmorexa [TOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA. 6 Hepens
Pa3mMepsr 00bEKTOB OKPYIKaAIOIIETO
17 Mupa (0T ANEMEHTapHbBIX YaCTHIL J10 bubnnoreka [JOK
KOCMHUYECKHX 00HEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTD MPOLIECCOB B
OKPY’KaIOIlleM MUPE
13 CBoMCTBa CTENEHH C LIEJIBIM 6 Hepena bu6nuoreka [IIOK
roxasarejieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHU C 1IEIBIM 7 Hepena bubmuorexa [JOK
[oKa3arejieM https://m.edsoo.ru/7f435648
20 CBoMCTBa CTENEHH C LIEJIBIM 7 Hepena bubnmoreka [IOK
[oKa3arejieM https://m.edsoo.ru/7f435648
)1 CBoMCTBa CTENEHH C LIEJIBIM 7 Hepena bub6nuoreka [IIOK
roxasareJjieM https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHHU C IIEJIBIM 8 Henena bubmuoreka [JOK




IOKa3aTejieM https://m.edsoo.ru/7f435ed6
23 KBagparsslii TpéxusieH 8 Hepens
24 KBagpaTHbiii TpExwieH 8 Henens
)5 Paznoxxenue kBagpaTHOro TpEéxuieHa 9 Hepena bubmumoreka [IOK
Ha MHOXHTEINA https://m.edsoo.ru/7f42fd38
26 PaznoxxeHne KkBaJpaTHOTO TPEXUIICHA 9 Hepens bubnnoreka [JOK
Ha MHOXUTEINA https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo remam 9 Hepens
" bubnuorexa [JOK
27 KBagpartubie kopHu. CTeneHu.
. " https://m.edsoo.ru/7f42ec80
KBagpartHblii TpexuieH
10 Hegens bubnnorexa [HOK
28 Anrebpanueckas 1poOb A nosmorexa L
https://m.edsoo.ru/7f430382
JlomycTrMble 3HaYEHUS 10 Hepena
29 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKEeHUS
JonycTtrMble 3HaYEHUS 10 Hepena
30 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIPaKEeHUS
a1 OCHOBHOE CBOMCTBO 11 HepenA bubnmoreka [JOK
anreOpanveckoit 1poou https://m.edsoo.ru/7f4308e6
11 Hepens bubmuorexa [JOK
32 Coxkpatenue apobeit
pat o https://m.edsoo.ru/7f430a8a
11 Hepens bubmuorexa [JOK
33 Coxkpatenue apobeit
patl P https://m.edsoo.ru/7f430f44
. 12 Hepens bubmuorexa [JOK
34 Cokparenue apooei A nosmotexa Il

https://m.edsoo.ru/7f430f44




CJ'IO}KGHI/IC, BbIYUTAaHUEC, YMHOXKCHHC

12 Hepena

bu6mmoreka [IOK

33 U JICTICHUE anreOpandecKkux apooeit https://m.edsoo.ru/7f43128c

36 CiokeHue, BBIYMTaHUE, YMHOKEHUE 12 Hepena bubmuorexa [JOK
U JICJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE 13 Hepena bu6mmoreka [IOK
U JITICHUE anreOpandecKkux Ipooeit https://m.edsoo.ru/7f4318c2

18 CnoxeHue, BBIUNTaHUE, YMHOKEHUE 13 Hepena bu6mmoreka [IOK
U JIeJIeHUe anredpanyeckux 1pooeit https://m.edsoo.ru/7f431a20

39 IIpeoOpa3zoBanue BhIpaKEHUH, 13 Hepena bubnuorexa [JOK
coJiepXKaliux aaredpandeckue 1poou https://m.edsoo.ru/7f43259¢

40 [IpeobpazoBanue BhIpaeHUH, 14 Hepens bubaunoreka [IOK
coJiepXalux anredpanyeckue 1poodu https://m.edsoo.ru/7f432736

41 [TpeoOpa3oBaHue BBIPAXKEHUH, 14 Hepena bu6mmoreka [JOK
CoJIeprKalIiX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736

42 Konrponbnas padora no reme 14 Hepena bubnnoreka [JOK
"AnreOpanyeckas Jpoop" https://m.edsoo.ru/7f431d36

43 KBazipaTHoe ypasHeHIe 15 Hepens bubnuotexa [JOK
https://m.edsoo.ru/7f42eela

44 Henonnoe kBagpatHOE ypaBHEHUE 1> Henena bubmmorexa [OK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTHOE ypaBHEHUE 1> Henena bubmmorexa [OK
https://m.edsoo.ru/7f42eela

46 dopMyna KOpHEH KBaIpaTHOTO 16 Hepens bubnnoreka [JOK
YpPaBHEHUSA https://m.edsoo.ru/7f42f158

47 ®dopmyna KopHeH KBaIpaTHOTO 16 Hepenn bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6

43 ®opmyia KOpHEH KBaIpaTHOTO 16 Hepena bubnuoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f5a4




49 Teopema Buera 17 Hepens bubmuorexa [JOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera 17 Hepens bubnmoreka [JOK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOIAILIUXCS K 17 Hepens bubmmnoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pewienue ypaBHeHui, CBOASAIIMXCS K 18 Hepens bubnuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme 1poOHO-paIMOHATILHEIC 18 Hepena bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoOHO-paIMOHATBHBIE 18 Hepens bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 PenieHne TeKCTOBBIX 3a7a4 C 19 Hepena bubmuorexa [JOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Pemenne TeKCTOBBIX 3a/1a4 ¢ 19 Hepens bu6mmoreka [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KontponbHas padota o Teme 19 Hepens bubnnorexa [JOK
"KBagparueie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS 20 Hepena
53 MEePEeMEHHBIMH, €ro Trpaduk,
MIPUMEPHI PEIIEHUS YPAaBHEHUH B
LEJbIX YUCIIAX
JIuneliHOEe ypaBHEHME C 1BYMs 20 Hepena
59 MEePEeMEHHBIMH, ero Tpaduk,
MIpUMEPBI PEIICHHS] YPaBHEHUI B
LEJIbIX YUCIIAX
60 JInneliHOEe ypaBHEHME C 1BYMs 20 Hepena

NepEMEHHBIMH, €ro rpaduk,




61

MPUMEPHI PEIlICHUsI ypaBHEHUH B
LEJIbIX YUCIIaxX

Pemienue cucrtem AByX JIUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

21 HepenA

62

63

64

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

[Tpumeps! perieHus CuCTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
HePEMEHHBIMU

21 HepenAa

21 HepenA

22 HepenA

65

[Ipumeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

22 HepenA

66

I'padmuueckas unTepripeTanys
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

22 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

68

69

['paduueckas MHTEpIIpeTALIUS
YPaBHEHUS C ABYMS IEPEMEHHBIMHU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

Perenne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a1a4 ¢
MIOMOIIbIO CUCTEM YPaBHEHUN

23 Hepens

23 Hepens

23 Hepens

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

70

Penrenue TeKCTOBBIX 3a7ad C
MTOMOIIBIO CUCTEM YPaBHEHUI

24 Hepens




7 YucnoBble HEPABEHCTBA U MX 24 nepena
CBOMCTBA
7 YucnoBble HEPABEHCTBA U MX 24 nepena
CBOMCTBa
73 HepaBeHCTBO ¢ 01HOi IIepeMeHHO 25 Hepens
74 JIvHeiHbIe HEpaBEHCTBA C OHOM 25 Hepens bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JInHeiiHbIe HEPaBEHCTBA C OAHOM 25 Hepens bubnuorexa [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OHOM 26 Hepena
IIEPEMEHHOM U UX PEIICHHE
77 CucTembl TUHEHHBIX HEPABEHCTB C 26 Hepens bubnuorexa [JOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C 26 Hepens bubnuoteka [JOK
OJHOM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHENHBIX HEPABEHCTB C 27 Hepenn
OJIHOM ITIEPEMEHHOMN U UX PEIICHHE
N300paxenne pemieHus JMHEHHOTO 27 Hepena
bu6mmoreka [IOK
80 HEpaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOM MPSIMOit
N3o00pakenne peneHus TMHEHHOTO 27 Hepens
bu6mmorexa [IOK
81 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c¢9e4
YHUCJIOBOM MPSIMOi
KoHnTtponbHas pabota 1mo Temam 28 Hepens
82 "HepasenctBa. CucteMsl
ypaBHeHUI"
83 [MonsTne Gpynkuuu 28 Hepens bubnmoreka [JOK




https://m.edsoo.ru/7f433c12

34 OO6nacth onpeaesIeHus] © MHOYKECTBO 28 HepenA bu6mmoreka [IOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 Cnioco0sI 3a1anus GyHKIUHA 23 HepenA
86 I'paduk dyskmm 29 Hepens
g7 CpoiicTBa (yHKINH, HX 29 Hepenn
oTOOpakeHHE Ha rpaduke
38 UreHnue 1 mocTpoeHHue rpapuKoB 30 Hepena
byHKIII
29 [Tpumepst rpadukoB QyHKIIMIA, 30 Hegenn
OTPKAIOIIHUX PEATbHBIC TTPOIIECCHI
DyHKIINN, OMHUCHIBAIOIITNAE TIPSIM 51 30 HepenA
90 06YI;TH MPOTIO I/IOHanLHpLIe o bubmorera [JOK
PATHYIO TPOTIOPTL https://m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, UX TpaduKu
91 I'umepbomna 31 Hepens
31 Hegensa bu6mmoreka [JOK
92 I'unepOomna
p https://m.edsoo.ru/7f4343e2
31 Hepens bubmuorexa [JOK
93 I'pa =x?
PAGHK QYHKLITH Y =X https://m.edsoo.ru/7f434572
Oyakmuun y =x2, y=x3, y=VYx,y = 32 Hepensa
94 |x|}'lr a(bnti]ecmey emeHZIe ’ bubmorexa HOK
> TPARI P y https://m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX TOHATUUN U 32 Hepena
05 METOJI0B KypcOB 7 U 8 KJIaCCOB, bubnuoreka [IOK

00o0menue 3Hanuit / Beepoccuiickas
nmpoBepovHas paboTa

https://m.edsoo.ru/7f4371aa




96 HroroBast koHTpoIbHAs paboTa / 1 32 Hepens bubnnoreka [HOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/7f434eb4
IToBTOpEHKME OCHOBHBIX MOHATUN U 33 Hepena

97 METO/I0B KypCOB 7 U 8 KJIaCCOB, 1
000011IeHrE 3HAHUI
[IoBTOpEHNE OCHOBHBIX MOHATHN U 33 Hepena

bu6mmoreka [IOK
98 METOJ/IOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f43736¢
000011IeHrE 3HAHUI
[IoBTOpEHNE OCHOBHBIX MOHATHI U 33 Hepena
bubmuorexa [JOK
99 METO/IOB KypCOB 7 1 8 KJIaCCOB, 1
N https://m.edsoo.ru/7f437510
o0o01mIeHne 3HaHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U 34 nepena
bubmuorexa [JOK
100 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U 34 Hepenn
bu6mmorexa [IOK
101 METOJI0B KypcOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f436b88
00o011eHue 3HaHu |
[ToBTOpEHNE OCHOBHBIX MOHATHI U 34 nepena
bu6mmoreka [IOK
102 METO/I0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
00o011eHne 3HaHU|
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoarmpie  IMpaxrueckue fllsyqennﬂ sﬁl?;IZOBaTeHLHLIe
padoThI padoThI pecypenI
Pamnmmonansnable uncna,
1 ApPpALMOHAIIBHBIE YMCIIA, KOHEUYHBIE U 1 1 Hepena
OECKOHEUYHBIE JECSITUYHBIE TPOOH
MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL, 1 Hepens
2 JECUCTBUTEILHBIC YHCIa KaK 1
OECKOHEYHBIE JECSITUUHBIE JPOOU
B3anMHO 01HO3HAYHOE COOTBETCTBUE 1 Hepens
3 MEX1y MHOXKECTBOM J€MCTBUTEIBHBIX |
YHUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM
CpaBHEHME NEUCTBUTENBHBIX YHCEIL, 2 Hepens
4 apupMeTHUeCKue eHCTBUS C 1
JEMCTBUTENbHBIMU YU CIIAMU
5 [TpubnuxEéHaHoe 3HaYeHNE BEJTNYMHBI, ] 2 Hepens
TOYHOCTH MPUOINKEHHS
6 OKpyTIIeHHe YHce 1 2 HepenA
7 Oxpyrienue yncen 1 3 HeaenA
g [Tpukuaka v oleHKa pe3yabTaToB 1 3 Hepena
BBIYHCIICHUM
9 [Ipuknaka u OoLeHKa Pe3yabTaTOB ] 3 Hepens
BBIYHCIICHUM




10 JIuneitnoe ypaBHenue. Pemenue 4 Hepena bubnuorex LHOK
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitnoe ypaBHenue. Pemenue 4 Hepens
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBagparnoe ypaBHenue. Pemenue 4 Hepena
. bubnmoreka [JOK
12 YPaBHEHUH, CBOAAIIMXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanparnoe ypaBHenue. Pemenue 5 Hepena
13 aBHEHUH, CBOJAIIMXCS K bubmmorexa [TOK
yp ’ https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
5 Hepens bu6mmoreka [IOK
14 bukBapaTHble ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
5 Hepens bu6mmoreka [IOK
15 bukBapaTHble ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
[IpuMmeps! perieHust ypaBHEHUN 6 Hepena
16 TPEThEN U YETBEPTOM CTENEHEN
Pa3JIoKEHUEM HA MHOKHUTEIN
IIpumepsl perieHns: ypaBHEHUI 6 Hepena
17 TPEThEN U YETBEPTOM CTENEHEN
Pa3JIoKEHUEM HA MHOXKHUTEIIN
18 Pemenune npo6GHO-paIiOHATBHBIX 6 Hepena bu6mmorexa [IOK
YpaBHEHUNU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-panmoHaIbHBIX 7 Hepensa bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pelienne TeKCTOBBIX 3a/1a4 7 Hepens
anreOpanvdecKuM MeTOI0M
71 Peuienne TeKCTOBBIX 3a/1a4 7 Hepens

anredpanvdeckuM MEeTO0M




22

23

Pelienne TeKCTOBBIX 3a1a4
anredpandeckuM METO0M

KonTponbhas pabota no teme
"VYpaBHeHUs C OJTHON NTepeMEeHHOI"

8 HepenA

8 HepenA

24

25

26

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHeHUeE ¢ IByMsI IEPEMEHHBIMU U
ero rpaduk
Cucrema 1ByX JIMHEHHBIX ypaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ pellieHue

8 HepenA

9 HepenA

9 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

27

28

29

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcCHUE
Cucrema 1ByX JTMHENHBIX YPAaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ peLIcHUE
Cucrema ByX JIMHENHBIX ypaBHEHUN
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

9 HepenA

10 Hepens

10 Hepens

30

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

10 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

32

33

Pewienue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

Pewienue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a APYroe
— BTOpPOH CTEIIEHU

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOH CTEIIEHU

11 Hepensa

11 Hepensa

11 Hepena

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55a




['padpuaeckas naTEpIIpEeTALIHS 12 Hepena
34 CUCTEMBI YpaBHEHUI C IBYMsI
[IEPEMEHHBIMU
35 Penrenue TeKCTOBEIX 3amau 12 Hepena
anreOpanvdecKuM criocodbom
36 Permrenue TekcTOBBIX 33134 12 Hepena
anreOpanyecKuM crnocobom
37 KonTtponpsHas pabora o Teme 13 Hepenn
"CucreMsl ypaBHEHUN"
38 HucnoBble HEPABEHCTBA U UX 13 Hepena
CBOMCTBa
39 UucnoBble HEPABEHCTBA U UX 13 Hepena bubnnorexa [HOK
CBOICTBA https://m.edsoo.ru/7f43adS5a
40 JInneliHbIC HEPABEHCTBA C OJJHON 14 Hepens bubnuoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JInneliHbIC HEPABEHCTBA C OJJHON 14 Hepens bubnnoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 JIvHeiiHbIe HEpaBEHCTBA C OJHOM 14 Hepens bubnuotexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHENHBIX HEPABEHCTB C 15 Hepens
OJHOI EPEMEHHON U X PEIICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C 15 Hepens
OJIHOY IIEPEMEHHOM U UX PEILCHUE
45 CucTtembl TMHENHBIX HEPABEHCTB C 15 Hepens
OJHOI EPEMEHHON U X PELICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX 16 Hepena bubnuoreka [IOK

perieHue

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




47 KBagpaTHbie HEpaBEeHCTBA U MX 16 Hepens bubnnoreka [HOK
pemenue https://m.edsoo.ru/7f43b21e
43 KBagpaTHbie HEpaBEeHCTBA U MX 16 Hepens bubmmoreka [JOK
peueHue https://m.edsoo.ru/7f43b5a2
49 KBagparusie HepaBeHCTBA U UX 17 Hepena
pelieHne
50 KBazpaTHble HEpaBEHCTBA U UX 17 Hepena
pelieHue
['paduueckas uHTEpIIpEeTALIUS 17 Hepena BuGorexa LIOK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas unTeprperanus 18 Hepena
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
53 KonTponbHas pabora no teme 18 Hepens
"HepaBenctpa"
54 KBanpatnunas QyHkius, e€ rpaduk u 18 HepenA bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas ¢pynkuus, e€ rpapux u 19 Hepena bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkus, e€ rpaduk u 19 Hepens bubmuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHBEI 19 Hepens bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosna, KOOpPAMHATHI BEPIIMHbI 20 Hepens bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6omna, KOOpAUHATHI BEPITHHBI 20 Hepena bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

https://m.edsoo.ru/7f43alac




60 [Tapa6oma, KOOpAUHATHI BEPITHHBI 20 Hegenn bubmuorexa [JOK
napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6oma, KOOpAUHATHI BEPITUHBI 21 Hepens bubmmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLIMHBI 21 Hepena
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl
63 ['paduku pynkumit: y = kx, y =kx + 21 Hepena
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y = kx, y =kx + 22 Hepena
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx + 22 Hepens
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu Gynxmmii: y = kx, y =kx + 22 Hepena
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu pynxmmii: y = kx, y =kx + 23 Hepena
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm ynkumii: y = kx, y=kx + 23 Hepena
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme 23 Hepena bu6mmoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTne yncnoBoOM 24 Hepena bubnuorexa [JOK
MIOCJIENOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aanue MociIea0BaTeEILHOCTH 24 nepensa
71 pPEKyppeHTHOM (opMyIoil 1 bubmorexa HOK
. https://m.edsoo.ru/7f43ebda
dbopMyII0if N-TO YiIeHa
7 Apudmernueckas 1 reoMeTpuIecKas 24 vepena bubnuoreka [IOK

POTpPECCUu

https://m.edsoo.ru/7f43ed7e




7 Apudmerrdeckas 1 TeoMeTpUIECKas 25 Hepens bubnnoreka [HOK
Hporpeccuu https://m.edsoo.ru/7f43t3b4
®opmyIibl N-TO WieHa 25 Hepena

. . bubmmoreka [JOK
74 apupMeTUUECKON U TEOMETPUUECKON
. https://m.edsoo.ru/7f43f58a
IIPOrpeCCUil, CYMMBI IIEPBBIX N YWICHOB
DopMyIIbl N-TO YICHA 25 Hepena
. . bubnuorexa [JOK
75 apuQMETHIECKON 1 TEOMETPHUSCKOMN
N https://m.edsoo.ru/7f43ef2c
IIPOrpeCcCcHuil, CYMMbI IIEPBBIX N WICHOB
@opMyIbl N-TO YWICHA 26 Hepena
. . bubmuorexa [JOK
76 apuQMETHIECKON 1 TEOMETPHUSCKOMN
N https://m.edsoo.ru/7f43f0c6
MIPOTPECCHl, CYMMBI TIEPBBIX N WICHOB
DopmyJibl N-ro wieHa 26 Hepena
. . bubmuorexa [JOK
77 apuQMETHIECKON U TEOMETPHUSCKOMN
. https://m.edsoo.ru/7f43f72¢e
MPOTPECCHil, CYMMBI TIEPBBIX N WICHOB
DopMyIibl N-TO 4IEHA 26 Hepena
. . bubnuoteka [JOK
78 apuMeTUYECKO U TeOMETPUUECKOI
. https://m.edsoo.ru/7f43f8a0
MIPOrpeCcCcHii, CYMMbI IEPBBIX N WICHOB
N306paxkenune uieHoB 27 Hepenn

79 apuQMEeTUYECKON U TeOMETPUUECKOM
MpOrpeccuil ToOuKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH
N3o0pakeHne 4aeHOB 27 Hepenn

20 apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuil TouKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

31 JIMHENHEIN 1 SKCIOHEHITHATbHBIN 27 Hepens
poct

82 CroxHbI€ IPOLICHTHI 28 Hepens bubmuoreka [JOK




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

83

CrokHbI€ POLIEHTHI

28 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

KontponbHast pabora o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUS C
JIeACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas mpsiMast

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3arus 3HaHui. [IpoueHTsl,
OTHOIICHHUSI, TIPOTIOPIIUU
[ToBTOpenue, 06001IeHUE U
CHUCTEMAaTU3aIUs 3HAHHH.
OxpyrieHue, IpUOIHKEHUE, OIICHKA

28 HepenA

29 HepenA

29 HepenA

29 HepenA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404£8

88

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHUESCKUM
CII0CO00M

30 HepenA

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

89

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CII0COO0M

30 HepenA

bu6mmorexa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CIocooom

30 HepenA

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




[ToBTOpEeHmE, 0600IICHUE U 31 Hepensa

01 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEeHME, 0000IICHUE U 31 Hepensa

90 CHCTEMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
IToBTOpEHME, 0000IICHUE 1 31 Hepensa

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
IToBTOpEHME, 0000IICHUE 1 32 Hepensa

04 cHUCTeMaTU3alus 3HaHWUM. bubnuotexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHue, 06061mEeHNE U 32 Hepenn

05 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpeHue, 006001IeHNE U 32 Hepenn

96 cucremaTusauus 3HaHuil. OyHKIuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpeHue, 006001IIeHNE U 33 Hepena

97 cucremaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

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




98

99

100

101

[ToBTOpEeHmE, 0600IICHUE U
cucremaTusauus 3HaHuil. OyHKIHUM:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIII

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.
I'paduueckoe pemenre ypaBHeHUN U
HX CHCTEM

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aLMs 3HAHUI.
['padmyeckoe penieHue ypaBHEHHUH 1
HUX CHCTEM

HtoroBast KOHTpoJIbHAs paboTa

33 HepenA

33 HepenA

34 Hepens

34 Hepens

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

102

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

34 HepenA




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
. apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpOOU
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO IpOOb)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nEWCTBUSA €O
CTETEHSIMM C HAaTypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKM ACIUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/adyd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYNH, IIPONOPLUUOHATIBHOCTBIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YyNbTaThl pEIIeHUs 3aaad C
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarth anreOpanvyeckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




22

23

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMpH  3aJaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OpMyIbl KBajapara CyMMbl M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYINITUPOBKU CIaraeMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OWICHOB JJIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU I10KA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOABl TPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuUMepsl map YUCEN, ABJISAIOIUXCS PELIEHUEM JTMHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK TMHEHHOTO YpaBHEHHUS C
IBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMHA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisaTh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHWHBIX
yYpaBHEHUH IO YCJIOBHIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ MMOJyYEHHBIN pe3yabTatT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCJIOBBIC ITPOMEKYTKH Ha aﬂre6pa1/mec1<0M SA3BIKE




OTtMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATAM
43 Crpouts rpaduku nmuHeHHBIX QyHKImiA. CTpoutsh Tpaduk GyHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa
[lonumars rpaduueckuii crmnoco0 MpeICTaBICHUs U aHaIM3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble ~ MPEJICTABICHUS O  MHOXECTBE
. JNEUCTBUTENBHBIX YHCEN JJIA CPAaBHEHUs, OKPYTJICHUS] U BBIUUCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPJMHATHOMN
psAIMOM
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTOJIb3Ysl CBOWCTBA KOPHEN
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0eit u creneHed uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHus BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IEIBIM
MOoKa3aTeaemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDQ)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpocCTEHIINE MCCIEIOBAHUS YPAaBHEHUH U  CUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomuth OT clIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4Hu HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON M MX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, OMpPEeNeNsiTh CBOMCTBA (DYHKIIUU

o eé rpaduky

4.2

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

kix
, Y =x% y = X% y = x|, OnHCBIBaTh CBOICTBA YMCIOBON (hYHKIMH MO €&

rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH pallMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YU CJIaMU,
Ccouc€Tasd YCTHBIC MU INHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCJIICHUS C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WIM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpECMECHHBIMU

IIpoBoguTh mpoCTEHMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBINBATh, UMEET JIM YPaBHEHUE MU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHWE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aITUCHIBAThH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh pELICHUE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IUTIOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMI

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TI0 (Qopmyiie, TPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM JKU3HM, (PU3MKH,

IreoMCTpUn

Apudmerndeckast 1 reOMETpUIECKast IPOTrPecCcuu

4.1

Pacnio3znaBath apuMeTndecKyro U reOMeTpUUECKYI0 IPOrpecCHu Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYN n-TO 4YJEHa
apu(MeTHYeCcCKol U reoMeTpUUYecKOil MpOrpeccuii, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyrou. IloHsTHE panMOHAIBHOTO YHMCIIA, 3alKHCh, CPAaBHCHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
' pearbHOM MPaKTUKU Ha YacTH, Ha 1podu
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHThI, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOU B BUAE HPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
s [IpumeHeHre TPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHcle TpsMas M oOpaTHasd
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (OPMYIIBL
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBaHue  OYKBEHHBIX  BBIDOKEHHMH, TOXIECTBEHHO  pPAaBHBIE
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITIOKA3aTEIEM
5 s OpnHownenbl U MHOroujeHbl. CreneHb MHOrowieHa. CliokeHue, BBIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y ®opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBAAPAaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEIN
3 VYpaBHEeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUN 0 YCIOBUIO 33Jayd. PernieHue TeKCTOBBIX 3a7ad ¢
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHUCTEM YpaBHEHHUH CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHns] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara Touku Ha npsiMoi
42 UYucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAMHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHU Ha KOOPJAMHATHOM MJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa GyHKIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUIN U BBHIYHUCICHUSIM. JleHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenslM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiime qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS MIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpumMepsl pemienus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBONCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB yHKIIHM, OTpaXxaroUX pealbHble IPOLECCH
a4 OYHKIMM, OIHUCHIBAIOIIME TPSIMYI0O M OOpaTHy0 NpONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Hucna u BBIYUCIEHUS
1 PanmonanbHple 4Mcna, HWppalMOHATbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbBIE
' JIeCATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBbHBIE YKCIIa KaK OECKOHEUHbIe
1o JeCSITUUHbIE ApoOU. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EHCTBUTENBHBIX
qucen
1.3 ApudmeTndeckue IeHCTBUS C IEHCTBUTEIILHBIMU YHCIAMH
W3mepenusi, npuOImKeHus, OIICHKU. PasMepsl 00BEKTOB OKPYKAIOIIET0 MHPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHusa. OkpyriaeHue uucen. [lpukunka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpartHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K KBaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
' 4eTBEPTOU CTENEHEHN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM AByX JTUHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
59 Pemenne cucreM OByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpEeMEHHBIMU
2.11 Pemenre TekCTOBBIX 337124 anreOpandecKumM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MTMHENHBIX HEPABEHCTB € OJIHOW ITEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparHbsle HEpaBeHCTBA
516 I'padmyeckas uHTEprnpeTanysi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JABYMs

NEPpCMCHHBIMU




3 OyHKIU

31 KBagpatnunas ¢yHkuus, e€ rpaduk u cBoifctBa. Ilapaboma, KoopauHATHI
' BEPILIMHBI TapaldoIbl, 0Ch CAHMMETPUHN TapadoIIbl

3.2 I'paduxu Gynxmii y=kx, y=kx+b 1 Ux CBOHCTBa

33 I'paduxu QyHKIMi y=k/X, y = x° 1 UX CBOWCTBA

34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YuciioBble OCIE0BATEIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3aaHue
' MOCIIEA0BATEIHPHOCTH PEKYPPEHTHOM (hopMyInioit u popMyIioit n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeETHUECKOH
' IPOTPECCUH, CyMMBI IIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. Popmysibl n-rO  4YjeHa T'eOMETPUYECKOi
' MPOTPECCUU, CYMMBI TIEPBBIX /1 YICHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH Mporpeccuid
' TOYKaMH Ha KOOPJAWHATHOM MJI0CKOCTU. JIMHEHHBINH U 3KCIIOHEHIIMAIBHBINA POCT

4.5 Cno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe mpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IIPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas IpoOb, CTaHIAPTHBINA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJpIlle €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
MpeoOpa3oBaHus IENbIX, JAPOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPQKECHHI C KOPHSAMH, Pa3JI0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONIB30BaHHWEM (OpPMYyNT pa3HOCTH KBAApPaTOB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHHs, HAWOOJbIIEC W HAUMEHbIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBATH MOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIHMS, KBaJpaTUuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIIOIB30BATh TPA(QUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a1a4 U3 JAPYTHX
y4eOHBIX TIPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETHINHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJEA0BAaTENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
WCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, MNPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ M3 JPYTUX Y4eOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATD, HHTCPHIPECTUPOBATH n HpeO6pa30BBIBaTB




15

16

nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSAMHU: CIYYalHBIA OMNBIT (CIydalHbBIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO mepedopa M C HUCIHOJIb30BaHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIIMCBIBATH OTJAEIBHBIE  BBIIAIOIIMECS  PE3YJIbTaTHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCell

- OOBIKHOBEHHBIE M JIeCATHYHBIE  JApOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPHOINIECKHE TPOOH

13 Panuonanenple yucna. Apu@MeTHdecKHe ONepalud C  PalUOHAIbHBIMU
' quciIaMu

14 JelictButenpHbple uuciaa. ApupMeTHUECKUE OINepaluu ¢ JeHCTBUTENbHBIMU
' quciIaMu

s [TpubnnxKEHHBIE BBIYMCIEHUS, NpPABWIA OKPYIJIEHHs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palUMOHAIBHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouieHs!

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
' apu(pMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHHUSI U HEPABEHCTBA

i1 Llensile M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

1s Llensie u ApoOHO-panoOHaIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 33724
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['paduk  pyakmuu.  OO6nacTh
OIpesieNIeHnsl U MHOKeCTBO 3HaueHul ¢pyHkuuu. Hynu gynkuuu. IIpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBl (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IPSIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha mIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




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

Anrebpa. 7 knacc. Hopodees I'.B., Cysopona C.b., bynumosuu E.A.,
Kysnenona JI.B. Akimonepnoe o0uiectBo «M3marensctBo « [IpocBemenue
Anrebpa. 8 kiacc. lopodees I'.B., CyBopona C.b., bynumosuu E.A.,
Kysnenosa JI.B. Akunonepnoe o6miectBo «M3narenbctBo « [IpocBemnieHue
Anrebpa. 9 kiacc. Jopodees I'.B., CyBoposa C.b., bynumosud E.A.

AxnmonepHoe o61iectBo «M3marenscTBo « [IpocBerenuey

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Anrebpa. 7 kiacc. Meronuueckue pekoMmenaanuu - Cysopona C.b.,
bynumosuu E.A., Ky3nenona JI.B. Akunonepaoe o0miectBo «M31aTenbcTBO «
[Ipocsemenne»

Anrebpa. 8 kimacc. Meroauueckue pekomenaanuu - Cysopona C.b.,
bynumosuu E.A., Ky3nenona JI.B. Akiinonepnoe o0mectBo «M31aTenbCTBO «
[Ipoceemienne»

Anrebpa. 8 kiacc. unaktudyeckue matepuainsl. ®I'OC Escradnena JI. I1.,
Kapm A. I1. AkunonepHoe o6mectBo «M3natensctBo « ITpocBemenne»
Anrebpa. 9 kiacc. Meroauueckue pekoMmenaanuu - Cysopona C.b.,

Bynumosnu E.A. Akunonepnoe o6miectBo «M3narensctBo « [IpocBemienne»



Anre6pa. 9 knacc. Jlugaktudeckue marepuainbl. Y4yeOnoe nocodue. DI'OC
EBcradnena JI. I1., Kapm A. II. AkunuonepHoe o0mectBo «M3aaTenbeTBO «

[Ipoceemienne»

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmmoteka [IOK

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

Uchi.ru. UnTepaktuBHas oOpa3zoBaTeabHasi OHJIalH-TIaTdhopma.

Pexxum nocryna: https://uchi.ru/

Poccuiickas 35ekTpoHHAs IKOJIA.

Pexxum nocryna: http://resh.edu.ru/

Slunexc YueOHUK

Pexxum nocrtyna: https://education.yandex.ru/main

SIKnacc

Pexxum nocryna: http://www.yaklass.ru/
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