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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00y4aromuxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, PO MAaTEMaTHUYECKOrO MOCIHMPOBAHHUA B HAaYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHuEe U KOHKPETH3AINI0, abCcTparnpoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO OOIIETOo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHUCTBYS C
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpaXEHUIN. Aredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJIEJIC, OMUCaHHs TPOIECCOB U  SBICHUMN
peanibHOTO Mupa. B 3anaun oOyuenus anredpe BXOIAT TaKKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeoOpazoBaHre CUMBOJBHBIX (POPM CIOCOOCTBYET pPa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSL OMTMCAHUS U UCCIICJIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPO/IE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCTIONB30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKUA —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpOBaHHE
MPEICTABICHUN O PO MAaTEMATUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yueOHOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MIEPEXO]l OT OJHOU (OPMBI 3aIUCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIaMu. PellieHne 3aad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM [OKa3aTeJeM: OIpe/elieHne, MpeoOpa3oBaHUe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTHI, PELICHUE 3a7a4 U3 PEAIbHOM MTPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEJIMMOCTH, PA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXECHHS, TNpaBWIa MPeoOpa3oBaHUS CyMM U
MIPOU3BEJICHUH, MIPABHIIa PACKPBITHSI CKOOOK U TPUBEJCHUS TTOJTOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHO@XEHHUE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaJpar pa3zHocTu. @opmyia pa3HOCTH KBaAPATOB. Pa3inokeHrne MHOTOUYJICHOB Ha
MHOKUTENU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPABHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JVMHEMHBIX YpaBHEHUW C JBYMs IEpEMEHHbIMU. PemieHue cucrem ypaBHEHUU
croco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHCHUU.

DyHKIMHA



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexKyTKH. Paccrosinue Mexay
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CsoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpapuk. ['paduk Gynkinuu y = |X|.
['paduyeckoe penieHrne TMHEHHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BaHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AJuiredOpanyecKue BbIPpaKeHUs

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOWCTBO ajlreOpanveckor Apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM M KBaJpPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMsl JIMHEUHBIX HEPABEHCTB C OJHOU MIEPEMEHHOU

DyHKUNHA

[Tonsitue pynkimu. OOIACTh ONPEACICHNUS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢dynkumm. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOIIEr0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

PeliieHrie TEKCTOBBIX 3a/1a4 alNreOpandecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U NIPOrPeccum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpecCcuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTIDKCHHUSIM  POCCHUUCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUW HAyKH, OCO3HAHWEM BaKHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEM JKM3HM I YCHEHIHOW MpodecCHOHATBHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYyJIbTYpOM KaK CpPeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/bl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUCCKUX MPOOJIeM 1 IyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTHX JIIOJIEH, MpUOOpETaTh B COBMECTHOU JIEATECIIHBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peELIeHMs, BbBIOMpaTh HauOosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHN MHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBATh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

IPOBOAUTHL IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE NCCIeIOBAHUE IO YCTAHOBICHUIO 0COOCHHOCTEH
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOMH;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOUHOCTh WH(OpPMAINH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (I)OpMy.TII/IpOBaTB CYXKIACHNA B COOTBECTCTBUU C YCIIOBUSAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BbIPaKaTb CBOIO TOUYKY 3PpCHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAICICHHbBIE HA TIOUCK
pellleHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB Juaiora, oOHapy>KMBaTh pa3inuve U CXOJCTBO IMO3WIIMM, B
KOpPpeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOEKTA, CAMOCTOSITENILHO BRIOUPATH (JOpMAT BHICTYTIICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOpUU;

HNOHMMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTraHU3AIINIO
COBMECTHOM palOThl, pacmpenessitb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTUMH YICHAMHU KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISATH IJIaH, aJICOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3ysibTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTBH [IPH PEILICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA IESITEIBHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKEHHSI WU HEJOCTHKEHHUS LEIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koHny oOyueHus B 7 Kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBUSA C PalMOHAJIbHBIMU YUCIIAMU.

HaxoauTs 3Haue€HMsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CH0cOObI U MPUEMBI BBIUMCICHHSI 3HAYEHUI APOOHBIX BBIPAXKEHUM, COIEpKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JIECATUYHYIO JPOOb).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyIJIsTh YuCa.

BBINOMHATS NPUKHUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHHM
YUCJIOBBIX BBIPAKCHUU. BBINOIHATE AEUCTBHUS CO CTENEHSAMU C HATypajlbHBIMU
II0KA3aTEIIIMM.

[IpuMEHATE IPU3HAKU JEITUMOCTH, PA3JIOKEHNE HA MHOKUTEIIM HATYPaJIbHbBIX
quced.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PELIeHMs 3a1ad ¢ y4€TOM OTPAaHMYEHMM, CBS3aHHBIX CO CBOWCTBAaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus ENOr0 BHIPAXKEHUSI B MHOTOWIEH MTPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HA MHOIOWIEH M MHOIOWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKUTENS, TPYIITUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMU IIOKA3aTENsAMU I
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMS U HEpaBeHCTBA



Pemate nuHENHBIE ypaBHEHHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATh, sBISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsATh rpaduyecKkre METOIbl IPU PEIICHUH JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM TNIOCKOCTH IpaUK JTMHEHHOTO ypaBHEHUS C IBYMS
MEPEMEHHBIMH, MOJIb3YACH TPpa(UKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHHUS.

Pematp cucTeMbl 1ByX JIMHEWHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTar.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHHne PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUS! U BBIYMCICHUH, U300paxaTh IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJIPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHH, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHBIX
npoOeit u creneneit yucna 10.



AnredOpanveckue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U aNreOpandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM IJIs pelICHUsT PA3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiats nuHEMHBIC, KBaJIpaTHbIE YPaBHEHUS U PallMOHAIIbHBIC YPaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUW PEIICHUS, €CIM UMEET, TO CKOJBbKO, U
mpouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3amadul K €€ anredpandeckoit
MOJEIN C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHsTH CBOMCTBA YUCTIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLICHKH, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCKyIO
WJUTEOCTPALIUIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHruMaTh ¥ KUCTHOJB30BaTh (PYHKIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEAeisaTh 3HaueHHE (PYHKIMHU 1O 3HAYECHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATLHBIE YHCIIA.

Breinonuate apudmeTndyeckue 1elCTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U NMHUCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUSI C HUPPALMOHATBHBIMU
YUCIIAMH.

Haxoauts 3HaUu€HUS CTENEHEN C LEJIBIMU [TOKA3aTEIIMU U KOPHEH, BBIYUCIIATD
3HAYCHUS YUCIIOBBIX BBIPAYKCHUM.

OKpyrJIsITh  IEUCTBUTEIBHBIC YHCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3alauM  aJIreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCIIe C TPUMEHEHUEM IrpapUuecKuX MpeACTaBlIeHUN (yCTaHaBIUBATh, HIMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIUChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacnio3naBath (yHKIMM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXEeMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIpPATUUHBIX (DYHKIIMM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBble MOCTECAOBATEIBLHOCTH H IPOTPEeCCHH

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4J€HBbI IMOCJEI0BATEIBHOCTH TOYKAMU HA KOOPJMHATHON
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
qHclie 3a7aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [U(PPOBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE 26 3 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 33 3 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 27 2 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 KoopuHatet i rpagui. Gynkin 10 L https://m.edso0.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO HACOB IIO 102 10 0

I[TPOT'PAMME



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 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
1 AnrebpanyecKkue BbIpaKCHUSI. 21 2 bubnmnoreka HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
2 Yucina u Berunciienns. KBajgpaTasie KOpHU 18 2 https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHcTBa. KBagpaTHbie bubmmoreka [JOK
3 11 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 7 1 Bu6moreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 11 1 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f417af8
7 Yucna u Beruncienus. CTeneHp ¢ UeinbIM 5 1 bubmuoreka [JOK
I0Ka3areyiemMm https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKui. OCHOBHEIE IOHATHS 2 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o Dynicunn. THCI0BLIE pyHKLHH 3 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 8 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I1O
- 102 10 0

[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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHbBIC 8 1 bubnuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
bubnunoreka LIOK
2 Dy 32 2 https://m.edso00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C - 1 bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 8 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
.H 1 2
) VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
q 1 2
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 8 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoanuyecTtBO Jara uzydyenus JlonoJtHUTEIbHAS
Tema ypoka
n/n 4acoB Mian daKT uHpopmanus
VYpoxk noBropenusi. JeictBus ¢
1 O0OBIKHOBEHHBIMH JIpoOsiMu. J{ericTBHS ¢ 1
JECSITUUHBIMH IPOOSMHU.
5 Ypok noBropeHus. Apudmerndeckue 1
JEUCTBUS C pallMOHAIbHBIMU YU CIaMHU
3 Ypok nosropenusi. OTHOIIEHUS, TPOIOPLUS, 1
MIPOLICHTHI.
Ypoxk nosropenus. Peuenue 3anau. 1
5 Jluarnoctuueckasi KOHTpOJIbHas padoTa.
5 Uucnosble BbIpakeHUs. Bripaxenus ¢ 1
MepeMEHHBIMHU
7 Uucnosble BepakeHUsl. BeipaxeHus ¢ 1
MePEMEHHBIMHU.
8 CpaBHeHue 3HaueHUH BbIpaxeHuil. CBolicTBa 1
IeMCTBUI HAJT YUCIaMH.
9 CpaBHeHue 3HaueHUH BbIpaxeHui. CBolicTBa 1
JEWCTBUI HAJl YACIIAMH.
10 ToxxnectBa. ToKneCTBEHHEIE 1
peoOpa30BaHUs BEIPAKEHUH.
11 ToxxnectBa. ToXIeCTBEHHEIE 1
npeoOpa3oBaHMs BBIPAKEHUM.
12 Pemenue 3amau 1




KonrponsHas pabora o teme "Bripaxenus.

13 ToxnecTna'. .
14 AHanu3 KOHTPOJIBHON pabOTHI 1
15 YpaBHEHHE U €r0 KOPHU 1
16 VYpaBHEHHE U €T0 KOPHHU. 1
17 JIuneliHoe ypaBHEHHE C OHOM IMepEMEHHON 1
18 JInHeliHOEe ypaBHEHHE C OJHOU TEPEMEHHOMN 1
19 Pemenue 3a1a4 ¢ momoIp0 ypaBHeHUH 1
20 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHU I 1
21 Pemenue 3a1a4 ¢ momoIp0 ypaBHeHUH 1
22 Pemenue 3amau 1
23 Pewenue 3amau 1
24 Pemenue 3amau 1
25 KonrtponbHas padorta no teme "YpaBHeHus" 1
26 AHanu3 KOHTPOJIBHOM paboThI 1
27 UYro Takoe pyHkuus. Beruncnenue 3HaueHui 1
dbynkumn o popmyie.
28 I'paduk pynkumm 1
29 I'paduk pynkumn 1
30 [IpsiMast IpOMOPLUHUOHATIBHOCTD U €€ rpaduk 1
31 [Ipsimast mponopIMOHATBHOCTE U €€ TpaduK 1
32 Jluneiinas yHKus u ee rpadukx 1
33 Jluneiinas yHKIUsS U ee rpadux 1
34 Pemenue 3amau 1
35 KonTponpHas padota o Teme "OyHkimun" 1
36 AHanu3 KOHTPOJILHOW pabOTHI 1




Omnpenenenne CTENEHH ¢ HaTypaJIbHbIM

37 1
IOKa3arejieM

38 YMHOKEHUE U JCJICHUE CTEeICHEH 1

39 Bo3sBenenue B cTeneHb NpOU3BEICHUS U 1
CTENEHHU

40 Bo3sBenenue B CTEeHb MPOU3BEACHHUS U 1
CTEIIEHH

41 OnHOYJIEH U €ro CTaHAapPTHBIN BUJT 1

42 YMHOKeHUE OAHOWICHOB. Bo3Beaenue 1
OJHOYJIEHA B CTENEHD

43 YMHOKeHUE OAHOWICHOB. Bo3Beaenue 1
OJHOYJICHA B CTEIICHb

44 Oyukuuu Y=X"2 u Yy=X"3 u ux rpadpuku

45 OyHkuMu Y=X"2 u Yy=X"3 u ux rpadpuku

46 Pemenue 3amau

47 KonTponbnas padora no teme "CreneHs ¢ 1
HaTypaJbHBIM NOKa3zaresneM"

48 AHanmm3 KOHTPOJIBHON paboTHI 1

49 MHOrousieH 1 ero CTaHAapTHBIN BUJ 1

50 Cl1oKeHre MHOTOYJICHOB 1

51 [Ipou3sBeneHne ogHOUIEHA 1 MHOTOYJIEHA 1

52 Brigecenune o0mero MHOXHUTENA 32 CKOOKH 1

53 BriHecenune o0Iero MHOKHUTENS 32 CKOOKH 1

54 VYMHOKEHIe MHOTOWIEHA Ha MHOTOYJICH 1

55 VYMHOkXEeHHEe MHOTOWIEHA Ha MHOT'OYJICH 1

56 Paznoxenne MHOTOWICHA HA MHOKHTEIIS 1

CIIOCOOOM TPYIITUPOBKH




Paznoxenne MHOrowieHa Ha MHOYKUTEIHN

57
CIIOCOOOM TPYIITUPOBKU

58 Pemenue 3anau

59 KontpomnbHas pabora o Teme
"MHorousnesst".

60 AHanu3 KOHTPOJIBHON pabOTHI

61 Bo3BezeHue B KBajipat U B KyO CyMMBI U
Pa3HOCTH JIBYX BBIPAKCHHIM
Paznoxenne Ha MHOKUTETHN C TIOMOIIBIO

62 dbopMyI KBaJipaTa CyMMBbI U KBaJpara
pasHOCTH
Paznoxenne Ha MHOKUTETHN C TIOMOIIBIO

63 (dbopMyIT KBaJipaTa CyMMBI U KBaJipara
pasHoOCTH

64 YMHOXKEHHE pa3HOCTH JIBYX BBIpOKEHUH Ha
X CyMMY

65 PaznoxeHne pa3HOCTH KBaJpaToOB Ha
MHOXKHUTEIN

66 PaznoxeHne Ha MHOKUTETN CyMMBI U
pa3HOCTH KyOOB

67 PaznoxeHne Ha MHOKUTEIH CyMMBI U
pa3HOCTH KyOOB

68 Pemenue 3amau

69 KonTponbnas pabora no teme " ®opmysis
COKpAILlEHHOTO YMHOX€EHUsA".

70 AHanu3 KOHTPOJIBHON paboOTHI

71 [IpeobGpazoBanme MEIOTO BEIPAKEHHS B

MHOT'OYJICH




[IpeoOpa3oBaHUe 1ENOTO BHIPAKCHHUS B

72
MHOT'O4JIEH

73 [IpeoOpa3oBaHUe 1ENOTO BHIPAKCHHUS B
MHOTO4JIEH

74 [IpuMeHeHMe pa3IuYHBIX CIIOCOOOB s
pa3yoKeHUsT HA MHOYKUTEIH

75 [TpumeHeHne pa3TUIHBIX CIIOCOOOB /IS
pa3oKeHus: HA MHOYKUTEIH

76 [TpumeHeHne pa3TUIHBIX CIIOCOOOB /IS
pa3oKeHus: Ha MHOXKHUTEIN

77 Pewenue 3amau

78 Pemenue 3anau

79 Pewenue 3amau

80 KonTponbhas pabota no teme
"[IpeoOpazoBaHue 1ENBIX BBIpAXKEHUN"

81 AHanu3 KOHTPOJIbHOM paboThI

82 JInHeliHOE ypaBHEHME C IBYMs
IIEPEMEHHBIMU

83 I'paduk nuHEHOTO ypaBHEHNUS C ABYMS
MIEpEeMEHHBIMU

84 I'padux TMHEHHOTO ypaBHEHHS C ABYMS
IIEpEMEHHBIMU

85 CucreMbl TUHEHHBIX YpaBHEHUM C ABYMS
IIEPEMEHHBIMU

86 CucreMbl TMHEHHBIX YpaBHEHUH C ABYMS
MIepEeMEHHBIMU

87 Crnoco6 mocTaHOBKU




88

Cnoco0 moaCcTaHOBKHA

89 Crioco6 croxeHust

90 Crioco0 croxxeHust 1

01 Pemenwue 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YpaBHEHUU

92 Pemenue 3a1a4 ¢ moMoIIBIO CUCTEM 1
ypaBHEHUH

93 KonTponbhas padora no teme "Cucremsl 1
JIMHENHBIX YpaBHEHUN'".

94 AHaM3 KOHTPOJIBHOM paboThHI 1

95 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
Kypca 7 kinacca, 00001ieHre 3HaHUH

96 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kiacca, 000011eH1ue 3HaHUIA

97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
Kypca 7 kiacca, 00001IeHre 3HaHUH

98 HToroBasi KOHTpOJIbHASA paboTa

99 Hrorosas arrecramus 1

100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOIOB 1
Kypca 7 kinacca, 00001IeHre 3HaHUH

101 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1
Kypca 7 kiacca, 00001eHre 3HaHUIA

102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1
Kypca 7 kiacca, 000011eHre 3HaHUIA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Jara uzydyenus

KoanuyecTtBO JlomoaHuTeIbHAS
Ne i/ Tema ypoka
4acoB uHdopmanus
Iiaan dakr
VYpoxk noBropenusi. JInnelHOe ypaBHEHHUE C
1 OJTHOY TepeMeHHOM. JInneiHas GyHKuus u 1
ee rpaduk
5 VYpok noBropenust. OTHOUWIECHBI U 1
MHOTO4IeHBI. MIX cloXKeHne U yMHOXKEHHE
3 Ypoxk noBroperus. DopmyJibl 1
COKPAIIEHHOT'O0 YMHOXCHHSI.
4 Ypok noBropeHus. JIuneliHOe ypaBHEHHE C 1
JIBYMSI IEPEMEHHBIMH U €T0 TpaduK.
VYpok noBTopenns. CUCTEMBbI TUHEHHBIX
5 yYpaBHEHUH C ABYMsI IEPEMEHHBIMU U 1
CIOCOOBI UX PELICHHUS.
5 Pemenue 3a1a4 ¢ moMoIIbIO CUCTEM 1
YPaBHEHUM.
Jluarnoctuueckasi KOHTpOJIbHas padoTa.
PannonansHbie BbIpaXeHus
9 OcHoBHOE CBOMCTBO npodu. CokparieHne 1
Tpo0ei.
10 OcHoBHOe cBOHCTBO ApoOu. CokpaleHue 1
IpoOeii.
1 CrnosxeHue 1 BeIYHTaHUE ApoOeii ¢ 1

OJMHAaKOBBIMH 3HAMCHATCIIAMU




CrnosxeHue v BeIYUTaHUE ApoOei ¢

12 OJIMHAKOBBIMH 3HAMEHATEIISIMU 1

13 CrnosxeHue v BeIYUTaHUE ApoOei ¢ 1
pa3HBIMU 3HAMEHATEISIMHU

14 Crno)xeHue ¥ BRIYMTaHUE Jpo0eH ¢ 1
pa3HbIMH 3HAMEHATEISIMU

15 CrnosxeHue v BIYUTAaHUE ApoOei ¢ 1
pa3HbIMH 3HAMEHATEISIMU

16 Pemenue 3amaq 1

17 YMHOXeHUE ApooOeit 1

18 BosBenenue npobu B CTENICHB 1

19 Jlenenue npobeit 1

20 Hp606pa303321HI/I€ paIMOHATILHBIX 1
BBIpOKEHU I

21 ®ynkius Y=K/X u ee rpaduk 1

29 KonTponbhas pabota no teme 1
"Anrebpanyeckas 1poos"

23 AHanmm3 KOHTPOJIBHON paboTHI 1

24 Parnmonansuele uncna. UppaunonanbHbie 1
quca.

o5 KBa)IpaTHLIve KOpHH. ApupMeTHIecKuit 1
KBaJ[paTHBI KOPEHb.

26 VYpaBHeHnue x"2=a 1

97 Haxoxxnenne npuOIMKeHHOTO 3HAYCHUS 1
KBaJIpaTHOT'O KOPHS

28 Oynxumst y=VX i ee rpadux

29 OyuKIms y=VX i ee rpaduk 1




30

Pemenue 3agau

31 Pemenue 3amau

39 KonrponsHas pabora o teme 1
"ApudmeTrndeckuii KBaJpaTHBIH KOPCHbB"

33 AHanu3 KOHTPOJIBHON pabOTHI 1

34 KBanpaTHblif KOpeHb U3 IPOU3BEACHUS U 1
npodu

35 KBagparHslil KOpEHb U3 IPOU3BEICHUS U 1
npobu

36 KBanpatHblii KOpEHB U3 CTCTICHH 1

37 KBanpatHblii KOpEHBb U3 CTETICHH 1

38 BriHeceHre MHOKHUTES 32 3HAK KOPHS 1

39 Brecenue MHOKHTEIS 1O 3HAK KOPHS 1

40 [IpeoOpazoBanme BhIpaXKEHUH, 1
COoJZIep KAIINX KBaJpaTHbIE KOPHH

41 IIpeoOpa3oBaHue BBIpAKEHUIH, 1
COJIep KALINX KBaJpaTHbIE KOPHU

42 KonTponbhas padota no teme "CoiicTBa 1
apu(pMeTHYECKOro KBaJpaTHOrO KOpHs"

43 AHanmm3 KOHTPOJIBHON paboTHI 1

44 Pemenue 3amau 1

45 Henonueie kBaspaTHbIE ypaBHEHUS 1

46 ®dopmysa KOpHEN KBaJpaTHOTO YpaBHEHUS 1

47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHHUS 1

48 Pemenue ypaBHeHui, CBOAAIIUXCA K 1

KBaJApaTHbBIM




Pemenue 3aaa4 ¢ MIOMOIIBIO KBAAPATHBIX

49 . 1
ypaBHEHHH

50 Teopema Buera 1

51 Teopema Buera 1

52 Pemenue 3amau 1

53 Pemenue 3amau 1

54 KonTponbhas padota no teme 1
"KBaznpaTHOe ypaBHEHUE U €r0 KOPHU"

55 AHaM3 KOHTPOJIBHOM pabOoThHI 1

56 KBagparHblil TpeX4ieH U €ro KOpHH 1

57 KBaapaTHbIii TpeX4IeH B €ro KOPHU 1

58 KBagparHblil TpeX4ieH U €ro KOpHH 1

59 Pa3noxxeHue kBazpaTHOrO TpexujieHa Ha 1
MHOHUTEITN

50 PaznoxeHne KBaJpaTHOTO TpeXuieHa Ha 1
MHOXHUTEITN

61 Pa3noxxeHue kBaipaTHOTO TpexuJieHa Ha 1
MHOHUTEITN

62 KonrtponbHas pabora no Teme 1
"KBanpatHblii TpexuseH"

63 Pemienue 1poOHBIX pallMOHATBHBIX 1
ypaBHEHUI

64 Pemenne npoOHBIX pallMOHAIBHBIX 1
ypaBHEHHH

65 Pemienue 1poOHBIX pallMOHANBHBIX 1

YpaBHEHU




Pemenue 1poOHBIX palMOHATBHBIX

66 . 1
ypaBHEHHH

67 Pemenne 3amau ¢ noMoupro 1
paLMOHAIBHBIX YPABHEHUN

68 Pemienue 3a1a4 ¢ IOMOIIbIO 1
palnMoOHAIBHBIX YPaBHEHUN

69 Pemenne 3amau ¢ nomMomnpro 1
palnMoHaIbHBIX YpPaBHEHUN

70 Pemenue 3amaq 1

71 Pewenue 3amau

79 KonrponsHas padora o reme "poOHbie 1
paloHaIbHble ypaBHEHUs"

73 AHaM3 KOHTPOJIBHOM paboThI 1

74 HUucnoBbie HEPABEHCTBA 1

75 YucnoBble HEPABEHCTBA 1

76 CBolicTBa YUCIIOBBIX HEPABEHCTB 1

77 CBolicTBa YHCIIOBBIX HEPABEHCTB 1

78 CnoxxeHre ¥ YMHOKEHHE YHCITOBBIX 1
HEPaBEHCTB

79 CrnoxxeHre ¥ YMHOKEHHE YHCITOBBIX 1
HEPaBEHCTB

80 Pemenue 3amau 1

81 [Tepeceuenme u 00bETMHCHIE MHOYKECTB 1

82 YucnoBble TPOMEXYTKH 1

83 Penrenne HepaBeHCTB ¢ OJTHOM MIEPEMEHHOM 1

84 Pemennie HepaBeHCTB ¢ OHOM IEPEMEHHON 1




Pemrenue cucreM HepaBEHCTB € OHOM

85 .
MepeMEeHHON

86 Pemenne cucteM HEpaBEHCTB C OJHOU
MEPEMEHHOMN

87 Pemenue 3amau

88 KonrponsHas padora o teme "Yucnossie
HepaBeHCTBa"

89 AHaM3 KOHTPOJIBHOM paboThI

90 OrmpezenieHne CTENEeHH C LETbIM
OTpHUIATENLHBIM [TOKa3aTeIeM

91 CBoIiCTBa CTETICHU C IIEJIBIM TTOKa3aTelIeM

92 CrangapTHbIN BUJT YKCTa

93 Pemenwue 3amau

94 KonrtponbHas padora no teme "Crenens ¢
LEIBIM MOKa3aresaem"
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

95 METOJ0B KypCOB 7 U 8 KJIacCOB,
0000111eHIe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H

96 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHEe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

97 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHEe 3HAHUHT

98 HToroBasi KOHTpOJIbHASA paboTa

99 Hrorosag arrecramnus




100

[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUHA

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHNe 3HAHUH

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011IeHNEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

KoanuecTBo 4acoB

JlaTa JlomoaHuTebHAS
Nen/m Tema ypoka KonTpoJbHbIe
Bcero H3Y4YeHUs uHopmanus
padoTshI
Ypoxk noBropenus. UnciaoBbie HEPaBEHCTBA U
1 ux coicTBa. CUCTEMBI JIMHEWHBIX 1
HEPaBEHCTB.
VYpoxk nosropenust. CTeneHs ¢ HeIbIM
2 HoKa3aTeJieM U ee CBOMCTBA, CTaHIapTHBIM 1
BUJI YHCTIA.
3 VYpoxk nosropenus. PanronansHslie 1pobu u 1
NecTBUS HaJl HUMU.
Ypoxk noBropenus. KBanpatHeie KOpHU.
5 VYpoxk nosropenus. KagpaTHsie ypaBHeHUs
5 VYpok noBropenus. J{poOHbIe palioHaNIbHbIE 1
yYpaBHEHHS.
Juarnoctuueckasi KOHTpOJIbHas paboTa 1 1
AHaJn3 KOHTPOJIbHON pabOThI 1
Oynkuus. O6nacts onpeaeneHust GyHKIMU 1
10 Oynkius. O6nacTb 3HaYCHUH QYHKIUN 1
11 OO6nactp omnpeseieHns U 001acTh 3HAYCHU N 1
byHKIIUA
12 CgoiicTBa (pyHKINU 1
13 CoiicTBa (hyHKIINH 1
14 CgoiicTBa (yHKINN 1
15 KBaapaTHbBIN TpeX4sIeH B €r0 KOPHH 1




16

KBagparHslli TpEX4JIEH U €r0 KOPHU

17 KBaapaTHbI{ TpeX4sIeH B €r0 KOPHH

18 PasnoxxeHne KBagpaTHOTO TpEX4ieHa Ha 1
MHOXKUTEITH

19 PasnoxxeHne KBagpaTHOTO TpEX4ieHa Ha 1
MHOXHTEIH

20 PaznoxxeHne KBapaTHOTO TpexX4IeHa Ha 1
MHO>KUTEITH

21 Pemenue 3anau 1

22 Pemenue 3amay 1

23 Pemenue 3amay 1

24 Pemenue 3amau 1
Kontponbhas pabota no teme "OyHKIUA.

25 CgoiictBa ¢pynkuuit. KBagparusiii 1
TpexwieH".

26 AHam3 KOHTPOJIBHON pabOTHI 1

27 Pemenue 3amau 1

28 Pemenne 3amau 1

29 OyHKIH y=ax”2 1

30 Oynkius y=ax"2 , ee rpaduk u cBoicTBa 1

31 ['padux GyHKImu y=ax"2+n 1

32 I'paduk dpynknuu y=a(x-m)"2 1

33 I'padukn Gyrkimii y=ax"2+n u y=a(Xx-m)"2 1

34 [Toctpoenue rpaduka KBaapaTHUHON 1
byHKIIIN

35 [Toctpoenue rpaduka KBagpaTHIHON 1

byHKIUHA




36

OyHKIUg y=x"n

37 dyHKug Y=X"N u ee CBOMCTBa

38 Kopens n-oii crenenu 1

39 Pewenne ynpaxHeHU Ha HAXO0XKACHUE 1
KOpHsI N-0l CTENEHU

40 KonrtponbHas pabora no reme 1
"KBanparuunasi GyHKIUS U €€ CBOiicTBa".

41 Lenoe ypaBHEHUE U €r0 KOPHU 1

42 Llenoe ypaBHEHHUE U €r0 KOPHU 1

43 JpobOHble palinoHaNbHbIE YpaBHEHUS 1

44 JpobHble palmoHanbHbIe YpaBHEHUS 1

45 Pemenue 3anau 1

46 KonTtposnpHas pabora no Teme "YpaBHEHUs C 1
OJIHOM TIepeMeHHOI"

47 AHan3 KOHTPOJIbHON pabOThI 1

48 Pemrenne HepaBeHCTB BTOPOM CTENEHU C 1
OJHOU EPEMEHHOU

49 Pemenune HepaBEHCTB BTOPO CTENEHU C 1
OJIHOU IIEPEMEHHOMN

50 Penienne HepaBeHCTB BTOPOU CTETIEHU 1
METO/I0M MHTEPBAJIOB

51 Pemienne HepaBeHCTB BTOPOM CTENIEHU 1
METOJIOM UHTEPBAJIOB

52 Pemenue 3amau 1

53 KonTponbnas pabora no teme "HepaBeHncTBa 1
C OJIHOM TIepeMeHHOI"

54 AHamM3 KOHTPOJIBHOW paboThI 1




YPaBHeHI/Ie C AByMs IICPEMCHHBIMU U €TO

> rpadguk

56 YpaBHEHUE ¢ IBYMs IEPEMEHHBIMU U €r0
rpaduk

57 ['padpuaeckuii cnocoO pemeHus CUCTEM
ypaBHEHU M

58 Pewenne cucrem ypaBHEHUH BTOPOU
CTENEHU

59 Pewenne cucrem ypaBHEHHUH BTOPOU
CTEINeHU

60 Pewienue 3aga4 ¢ NOMOILBIO CUCTEM
YpaBHEHU BTOPOU CTETIEHU

61 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
YpaBHEHUI BTOPOM CTEIICHU

62 Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM
YpaBHEHUI BTOPOM CTEIICHU

63 HepaBenctBa ¢ 1ByMsl mepeMEHHBIMU

64 HepaBenctBa ¢ 1ByMsi mepeMEeHHBIMU

65 CucTtemMbl HEpaBEHCTB C IByMs
epeMEHHBIMU

66 CucTemMbl HEpaBEHCTB C JIByMS
epeMEHHBIMU
HexoTopsie nmprueMbl pemeHnst CUCTEM

67 YPaBHEHUI BTOPOU CTENEHHU C ABYMS
NepeMEHHBIMHU

68 Pemenue 3amau

69 Penrenne 3amau




KonTponpHas padora o Teme "YpaBHEHUS U

70 HEpPABEHCTBA C JIByMs TIEpEMEHHbIMU"

71 AHain3 KOHTPOJIHHON pabOTHI

72 [MocnenoBarensHOCTH

73 Onpenenenne apuPpMETHIESCKON MPOTPECCHH

74 ®dopmyna N-To WwieHa apuPpMeTHIECKOM
POrPeccuu

75 dopmyia N-To wieHa apuhMETHIECKON
pOTPECCUu

76 ®dopmyna CyMMBI IIEPBBIX N YICHOB
apu(METHIECKON TPOTPecCcun

77 ®dopmyna CyMMBI IIEPBBIX N YICHOB
apudMeTHuecKoil mporpeccuu

78 Pemenue 3amau

79 KonrponbHas pabora no reme
"Apupmerrueckas nporpeccus’”

80 AHan3 KOHTPOJIbHON paboThI

81 OrnpezienieHre reoMeTPUIECKOM MPOTPEeCcCuu

82 ®opmyiia N-To YieHa TeoOMeTPUUYECKON
pOrpeccuu

83 dopmyia N-To YWieHa TeOMETPHIECKON
POTPECCUH

84 ®opmyiia CyMMBI IEPBBIX N YIEHOB
T€OMETPHUUYECKON MTPOTPECCUU

85 ®opmyiia CyMMBI IEPBBIX N YWIEHOB
reoMeTPUYECKOM Mmporpeccun

86 Penrenne 3amau




KontponbHast pabora no Teme

87 "I'eomerpuueckas nporpeccus"
88 AHain3 KOHTPOJIHHON pabOTHI
89 Pemenue 3amau
[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIlUs
90 3HaHMA. Perenne TeKCTOBBIX 3a71a4
apu(METHIECKUM CITIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
91 3Hanuid. [IpeoOpazoBanue anredpandeckux
BBIPA)KEHUH, JOMyCTUMBIE 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
92 3HaHui. [IpeoOpazoBanue anredOpandecKux
BBIPAXCHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
93 3HaHuil. [Ipeobpa3oBaHue anredpandyeckux
BBIPa)KEHUH, JOMyCTUMbIE 3HAUCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
94 3HaHui. [IpeobpazoBanue anredOpanaecKkux
BBIPQ)KEHUH, JOMyCTUMBIE 3HAUCHHS
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
95 3HaHU. yHKIMK: TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX QYHKIUI
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
96 3HaHUU. OYHKIUU: IOCTPOCHUE, CBOWCTBA
W3YYEHHBIX (pyHKUINN
97 Wrorosast KoHTpOJbHAS paboTa
98 Htorosas arrecranus




[ToBTOpeHUe, 0600IIEHNE U CHCTEMATH3aIUs

99 3HaHui. yHKIMK: TOCTPOCHUE, CBOMCTBA 1
M3Yy4YeHHBIX (PYyHKITHI
[ToBTOpeHUE, 06001IEHNE U CHCTEMATH3aIUs

100 3Hanuil. ['paduueckoe pemieHre ypaBHeHUN 1
U UX CUCTEM
[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS

101 3Hanuil. [ padudeckoe pemeHne ypaBHeHUN 1
U UX CUCTEM

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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

» AnreGpa, 8 kimacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkor K.U. u npyrue;
noA penakuuen TenskoBckoro C.A., AkipoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpocBemenue»

» Anrebpa, 9 kmacc/ Makapsrue FO.H., Munatok H.I'., Hemkos K.W. u apyrue;
noJ penakuueit TenskoBckoro C.A., AkunoHepHoe oouiecTBo «M3naTenbeTBo
«IIpocBemenue»

Anrebpa, 7 kinacc/ MakaporueB FO.H., Munaiok H.I'., Hemikos K.W. u npyrue;
noA penakuuen TemsakoBckoro C.A., AkiinoHepHoe o0iiecTBo «M31aTenscTBoO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

[Toypounble pa3paboTKu 10 airedpe. 7 Kiaacc:mocooue 1 yaurens /
A.H.PypykuH. - 6-e uza. - M.BAKO

[Toypousnble pa3zpaboTku 1o anaredpe. § kiaacc:nmocoOue it yauTens /
A.H.PypykuH. - 3-e uzn. - M.BAKO

[Toypounble pazpaboTku 1o anredpe. 9 kiaacc:mocodue Ay yuurens /
A.H.Pypykus. - 3-e u3a. - M.BAKO

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://infourok.ru






