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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NIPOJODKEHUS 00pa30BaHUS M B TTIOBCEIHEBHOM KU3HU. Pa3Butne y o0ydaronmxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHWH M B MIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX ISl a/IalTalldd B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/aTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MOpeANojiaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay Ajisi OCHOBHOTO OOIIETo
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 MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCIHCTBYS €
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



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

Copeprkanue qBYX anreOpandecKux JIMHUM — « AJIreOpandecKkre BhIPaKEHUs
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BEIpOKECHHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TPOLECCOB W SIBJICHUI
peanpHOTO MUpa. B 3a1aun oOydenHus anredpe BXOIIT TaKxKe JadbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpPMATUKHA, ¢  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEJICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. 3yduenune Matepuaia ciocoOCTBYET PA3BUTUIO Y O0YyUAIOUIUXCS YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMAaTHKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIACAYIOIMINE OCHOBHBIC pa3ieiibl COMCP KAHMS:
«Uucma ® BBIUHACICHUSN», «ANTCOpaWdYeCKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kjacce —
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 NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHsiTMEe palnMOHANBHOTO 4YHUCJA, 3aluCh, CpaBHEHHE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIaMu. PellieHne 3aad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM: OMpeielieHne, Npeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENECHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHBIX YHCEIL.

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

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IlpeodpazoBanne OyKBEHHBIX BBIPAXKEHUMH,
TOXXJICCTBEHHO paBHbIC BBIPAXECHHS, TNpaBWiIa MpeoOpa3oBaHUsI CyMM U
MIPOU3BEJICHUH, MIPABHIIa PACKPBITHSI CKOOOK U TPUBEJCHUS TTOJTOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl U MHOTOWIEHBI. CTteneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHO@XEHHUE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHre MHOTOWICHOB Ha
MHOKUTENU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUiia NpPeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema AByx
JVMHEMHBIX YpaBHEHUW C JBYMs IEpEMEHHbIMU. PemieHue cucrem ypaBHEHUU
croco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKUMHA



Koopnunara Touku Ha npsimoil. HuciaoBbie mpoMexyTku. Paccrosinie Mexmy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

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

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPATHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOPa30BaHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

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

AnreOpandeckue BhIpaKeHUSIAJITe0pandecKue BbIPaKeHusl

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast 1podob. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbpHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHEeHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopMysia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

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

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYyHKIUH

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CriocoOsbI 3amanus QyHKITHIA.

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



OyHKIUU, OMHUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, JCUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEWCTBUTENIBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEACTBUTEIBbHBIMU YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

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

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PemieHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNS] CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTalyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKUNHA

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.



YucioBbIE MOCIEI0BATEILHOCTH U MPOrPecCUM

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME I10CIIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyiel N-ro djieHa
apu(MeTHYeCKON U TEOMETPUUECKON MPOTrpecCHii, CyMMBI IIEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ 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, IIEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHXKECHHSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEN IrpaklaHWHA U PeaU3alluu €Tro
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTUKEHUM HAyKHW, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHDKEHUHM BCEHM JKU3HU NJIsl YCHEIIHOW NpodeccroHaIbHOM
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 OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAllME B JIESITEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHUKH M MAaTeMaTUYECKOW KyJIbTypOW KaK CpPEeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



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

FOTOBHOCTBIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUA B MHTEpecax CBOEro
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (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) PKOJIOTHYeCKOe BOCIIUTAHHE:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/bl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUS;

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 JIIOJCH, MpHOOpeTaTh B COBMECTHOW JEATEIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUS W JeHUCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH H

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (OPMYIUPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €AMHUYHBIC, YacCTHhIE M O0OIIueE,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT, HEOOJIbIIOE HCCIIET0BAaHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 0OBEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIMPOBATh 000OILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBENEHHOIO HAOJIIONEHUS, UCCIIECNOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh HH(MOpPMAINU, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
pemaemMple 3aJayd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U HX
KOMOMHAILMSIMU;

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, I'PAaMOTHO BbIPpAKaTb CBOIO TOUKY 3pCHUS



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UI€U, HAIICJICHHbBIC Ha TIOUCK
pellleHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBIsITh  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OKCIepUMEHTa,
UCCJIETIOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOpUU;

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI IIPU PELICHNUN YYEOHBIX MaTEMaTUUECKUX 3a/1ay;

NPUHUMATH 11EIb COBMECTHOW JESATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessitb BHUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh PabOTHI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTUMH YICHAMHU KOMAaH/IBI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

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, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3ysibTara
pELIEeHNs] MaTEMaTUIECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPU PELLICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, 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 koniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHHM, MPUMEHITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMN, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAKECHUU. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATYpajlbHBIMU
IIOKAa3aTeJISIMH.

[IpuMEHATh MPU3HAKU JIETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIN HATYPaJIbHbBIX
qucen.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPILHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

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

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
NIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOr0 BHIPAXKEHUSI B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYWIEHA HAa MHOIOWIEH M MHOrOWieHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OCylIeCTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYNITUPOBKU CIAra€MbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensThs npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU IOKa3aTeIsIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHus U HEPABEHCTBA



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

[TpumensTh rpaduueckre METObI IPU PEIICHUH JTMHEWHBIX YPAaBHEHUH 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, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBnsaTe W pewiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
yYpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

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

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayaJdbHbBIE MPEICTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumensaTy TOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHBIX
npobeii u creneneit uucia 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 ICUCTBUI HaJ MHOTOUYJICHAMH U alreOpandecKuMu ApoOsMHu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

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

YpaBHeHNS U HEPABEHCTBA

Pemiath nvHENHBIC, KBaJIpaTHbIE YPaBHEHUS U PallMOHAIbHBIC YpPaBHEHWS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUU PEIICHUS, €CJIM HUMEET, TO CKOJIbKO, 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 YUCTOBBIX HEPABEHCTB /IS CPABHEHUS, OLICHKH, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUYECKYIO
WJUTEOCTPALIUIO0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHuMaTh W KUCTOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3BbIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATb CBOICTBA YHCIOBOI GYHKINHA
no e€ rpaduxy.

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

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuate apudmeTndyeckue 1elCTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCHbMEHHbBIC MPUEMBI, BBINOIHATH BBIYUCICHUS ¢ UPPALMOHAIBLHBIMU
YUCIIAMH.

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

OKpyrJIsITh  IEUCTBUTEIBHBIC YHCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUN.



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 JIBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JINHEMHBIM.

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 TrpadUuecKUX MPEeCTaBICHUN (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

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

Pemlatb  cHCTEMBI  JIMHEHHBIX  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

Pacno3naBate (yHKUMHM HW3y4eHHBIX BUIOB. [loKka3bIBaThb CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA 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.

Yucii0BbIe MOCTECAOBATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
crnocobax 3agaHusl.

BbINONHATE  BBIUMCIACHHUS C UCHOJb30BaHUMEM (opMyl 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 KIIACC

No 11/ HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos JuaexkTpoHHbIe (HU(pPOBbHIE)
) MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
4 .P
1 M H BRITHCICHITE TalHOHABHbIC 25 Bu6miorexa [[OK https://m.eds00.ru/7f415690
qrcia
2 Anrebpanyeckue BbIpaXKEHUS 27 bu6nuoreka L{OK https://m.edsoo.ru/7f415b90
3 YpaBHCHHS 1 HEPABCHCTBA 20 bubnmoreka [{OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpapuku. OyHkunu 24 bu6nuoreka L{OK https://m.edsoo.ru/7f415b90
5 [ToBTrOpenue u 06o0IIEHNE 6 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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8 KVIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne i/

NporpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
q .K

1 HCTa [ BRITHCHCHIDL TBalpatHble 15 BuGnorexa LIOK https://m.edsoo.ru/7f417af8
KOpHH
q .

2 Heaa i phrncneHis. Creneis ¢ 7 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
LIEJIBIM ITOKa3aTeIeM
Anreb .

3 FCOPAITHECIHE BHPBICHIA 5 Bu6smorexa L{OK https:/m.edsoo.ru/7f417af8
KBagpartsslii TpéxuneH
Anre6 .

4 JITEOPAITICCRHE BHPRCHIL 15 Bu6miorexa L{OK https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
v .

5 PABHCHIDE 1 HEpaBeHoTsa 15 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
KBanpatHsie ypaBHeHUS
v .C

6 PABHCHIL I HEPABCHCTEA. T-HCTCMET 13 Bu6mnorexa L[OK https:/m.eds0o.ru/7f417af8
YpaBHCHHIA
v .

7 PABHEHIT I HEPApeHeTnd 12 bu6muoreka LIOK https://m.edsoo.ru/7f417af8
HepasencrBa
OyHkunu. OCHOBHBIE TOHATHUS bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
Oyukuuu. Yucnosble PyHKIUU bubnuoreka L{OK https://m.edsoo.ru/7f417af8

10 [ToBTOpeHMe U 06001IeHNE bubmuoreka I{OK https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

No 11/ HaumeHoBaHue pa3jiesioB U TeM Koanuecrno yacos dyeKkTpoHHbIe (LM POBbLIE)
) NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
4 . Heii
1 MCIa M BBIMHCICHI. JleHCTBTeIIb HbIe 9 bubnmoreka [{OK https://m.edsoo.ru/7f419d08
qucla
v .Y
2 paB?eHI/IH " Hepaf PHOTBA. o PABHCHIL © 14 bubnmnoreka LHOK https://m.edsoo.ru/7f419d08
OJIHOI TepeMeHHON
v .C
3 PABHCHIL I HEPABRCHETEA. LACTEMH 14 Bu6maotexa [JOK https://m.eds00.ru/7419d08
YpaBHEHUU
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 bubnmnoreka LHOK https://m.edsoo.ru/7f419d08
5) OyHKIMH 16 bubnnorexa LHOK https://m.edsoo.ru/7f419d08
6 YucnoBble TOCISA0BATEILHOCTH 15 bubmmoteka I1OK https://m.edsoo.ru/7f419d08
IT 600
7 OBTOPEHHE, 000 meHI:Ie’ 18 bubmmoreka [{OK https://m.edsoo.ru/7f419d08
CUCTeMAaTH3aIHsl 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MMPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Koxa N .
e IIpoBepsiemble peIMeTHBIE Pe3yIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/bHOIi
o NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
1 Uncna 1 BEIYUCIICHUS
11 BEImonHATE, codeTas yCTHBIE M IMCBMEHHBIE NPHEMBI, apu(pMeTHYecKHe IEeHCTBUS C
' palMOHATBHBIMH YUCIAMH
HaxomuTp 3HaueHHs YHCIOBBIX BBIPAKEHUH, IPUMEHSATH Pa3HOOOpasHBIE CHOCOOBI U
1.2 NpUEMBI BBIYUCIICHUS 3HAUYEHHH NPOOHBIX BBIPAXKCHUH, COJIEp)KAIIUX OOBIKHOBEHHBIE M
JeCATUYHBIE TPOOH
[lepexomuTh OT OJHOW (OPMBI 3aIKMCH YUCEN K APYrod (MpeoOpa3oBBIBATH NECATHYHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH, B OCCKOHEUHYIO
JECSITUYHYIO ApOOb)
1.4 CpaBHHMBATh W YIOPSAAOYMBATH PAIMOHATBHBIC YUCIIA
1.5 OKpyrJsTh YUCIIa
16 BEITONHATE MPUKUAKY W OIEHKY pe3yibTaTa BBIYHCICHUH, OIEHKY 3HAUYCHHN YHCIOBBIX
' BEIpaKeHHH. BERIONHATE NEHCTBHS CO CTENCHSIMH C HATYPaJIbHBIMA TIOKA3aTeISIMU
1.7 [TpuMeHsTh NPU3HAKK JISTUMOCTH, Pa3JIoKEeHHE Ha MHOKUTEIHN HaTYPaJIbHBIX YHCEIl
Pemate mpakTHKO-OpHMEHTHPOBAHHBIC 33/1a4M, CBS3aHHBIE C OTHONICHUEM BEJMYHH,
1.8 MPOTIOPIHOHATEHOCTHIO BEJIMYMH, MPOIICHTAMH, HHTEPIIPETUPOBATH PE3YIBTATH PEIICHIS
3aja4 ¢ y4ETOM OIpaHMUYCHHUH, CBS3aHHBIX CO CBOMCTBAMU pacCMAaTPHUBAEMBIX OOBEKTOB
2 AnreOpanvecKkue BhIPOKESHUS
21 Hcnonb3oBath anreOpandecKyro TEpPMHUHOIOTHIO U CHMBOJIHKY, IIPUMEHATH €€ B Ipoliecce
' OCBOEHHs yU4eOHOTO MaTepuasa
2.2 Haxomuth 3HaueHnss OYKBEHHBIX BBHIPKEHHH IPH 33 JAHHBIX 3HAYCHUIX ITIEPEMEHHBIX
53 BrimonuaTe npeoOpa3oBaHus IEJIOT0 BRIPAXKEHUSI B MHOTOWIEH MPHBEICHUEM IOT00HBIX
' cllaraéMblIX, paCKpbITHEM CKOOOK
24 BrImonHATE yMHOKEHHE OTHOWICHA Ha MHOTOWICH M MHOTOWICHA HAa MHOTOWICH,
' MPUMEHATH POPMYJIIBI KBaIpaTa CyMMBI M KBaJpaTa pa3HOCTH
OcyliecTBIATh pa3iioKeHHEe MHOTOWICHOB Ha MHOXHTEIH C IOMOIIbIO BBIHECEHHUS 3a
2.5 CKOOKM OOIIero MHOXHTENS, TPYINIHPOBKU  CllaraeéMbIX, MNpPUMEHEHUs (opmyn
COKpPAIIEHHOTO YMHOXEHHS
26 HpI/IMeHﬂTB HpCO6pa3OBaHI/IH MHOTOYJICHOB [JId PCIICHUA Ppa3jIM4YHbIX 3aJa4 U3
' MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 peaJlbHON MPAKTHKH
27 Hcrionp30BaTh cBOWCTBA cTeleHEl ¢ HaTypalbHBIMH MOKA3aTEIsIMH IS IpeoOpa3oBaHMs
' BBIPKEHUI
3 YpaBHEHHS ¥ HEPABEHCTBA




Kox

IIpoBepsiemble peIMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi

NpoBEpHEMOro NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus
pe3yJbTara
Pemate nuHeiHBIE ypaBHEHHUSI C OJHOW MEPEMEHHOM, MPUMEHSS MpaBuia Mepexona OT
3.1 HCXOIHOTO YpaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTh, SIBISETCS JIM YUCIO KOPHEM
ypaBHEHUs
3.2 [TpumensTh rpadudecKie MeTO bl IPU PEIICHUN TMHEHHBIX YPABHECHUH U UX CHCTEM
33 [Toxbupats mpuMepEI ap YKCE, SIBISIOMUXCS pPEIICHHEM JTMHEHHOTO YPaBHEHHUS C TBYMS
' MepeMEeHHBIMU
34 CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JBYMs
' MIEPEMECHHBIMH; MTOJIB3YSCH TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHHS
35 Pemarp cucrembl NByX JHMHEHHBIX YpaBHEHWH C IByMsS TEpPEeMEHHBIMH, B TOM YHCIE
' rpaduuecku
CocTaBIsATh W pelIaTh JIMHEHHOE YpaBHEHHE IUIM CHUCTEMY JIMHEHHBIX YpaBHEHHH 10
3.6 YCIIOBHIO 33JIa4M, HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4Ml TIOTYYECHHBIH
pe3ynbTaT
4 Koopauaate! 1 rpaduku. OyHKINN
N3o0pakaTh Ha KOOPIWHATHOM TpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpAMHATAM, Iy4H, OTPE3KH, HWHTEPBAJIbl, 3allMChIBATh YHCJIOBbIE MPOMEXKYTKH Ha
aNreOpanvecKoM s3bIKe
4.2 OTMeuaTh B KOOPAMHATHON TNIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJMHATAM
4.3 CtpouTth rpaduku JuHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH y = [X|
OnuceIBaTh C MOMOIIBIO (DYHKITHH H3BECTHBIEC 3aBICUMOCTH MEXKITY BETHUNHAMU: CKOPOCTB,
4.4 BpeMsi, paccTOsiHUE, LIeHY, KOJIMYeCTBO, CTOMMOCTb, IIPOM3BOAUTENBHOCTD, BpeMs, 00BEM
paboTH
4.5 HaxoauTth 3HaYeHHWE (GYHKIINMH 110 3HAYCHUIO e€ apryMeHTa
46 ITonnmats rpadudeckuii croco0d MpenCTaBICHUS U aHATN3a MH(GOPMAIUM, U3BIEKaTh U
' HHTEPIPETUPOBATH MH(OPMALIHIO W3 IPAPHKOB pealbHBIX IPOLECCOB U 3aBUCHMOCTEH
8 KJIACC
Kon . .
T IIpoBepsieMble npeMeTHbIE Pe3yJbTAThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTeJILHOI
AT MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
1 Yucna u BEIYUCICHUS
Hcnones3oBaTe HayajbHEIC npeACTaBJICHUA O MHOXCCTBC 21€I>'ICTBI/ITCJ'I])HI:IX qucesl i
11 CpaBHCHHUS, OKPYIJICHUS W BBIYMCICHHN, M300pa)kaTh NCHCTBUTENbHBIC YHCIIA TOYKAMH Ha
KOOPJIMHATHOW MPSAMOi1
[TpumeHATs MOHSTHE apU(YMETHIECKOTO0 KBAIPATHOTO KOPHS, HAXOIUTh KBajJpaTHBIC KOPHH,
1.2 UCITIONIB3YS TIPH HEOOXOIUMOCTH KAaJbKYISATOP, BBIIONHATH MPEoOpa3soOBaHUS BBIPAKCHHI,
CoJIeprKalllX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Ys] CBOMCTBA KOPHEM
13 Hcnonb3oBath 3anucy OOJBIIAX U MAIBIX YHCEN C TIOMOIIBIO JECITUYHBIX IPOOCH U cTeneHeH
' gucna 10




Konx

IIpoBepsieMble npeaMeTHbIE Pe3yJbTAaThl 0CBOEHHUsI OCHOBHOI1 00pa3oBaTeILHOI

NpoBEpsEMOTo NMPoOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus
pe3yabTara
2 AnreOpandeckue BbIpaKEHUs
21 [TprMeHATs MOHSATHE CTETIEHH C IIeTIBIM IIOKa3aTeeM, BEITOIHATE IPeoOpa30BaHus BEIPAKCHHH,
' coJep)KaIluX CTETICHH C [IEJIBIM TOKa3aTeJIeM
99 BEIMOMHATE TOXIECTBEHHBIC PEOOPA30BAHUS PAIIMOHANBHBIX BBIPAKCHHUI Ha OCHOBE ITPABHII
' JEHCTBUHA HaJl MHOTOWICHAMH U aJTeOpandecKuMH JpoOsMHu
2.3 PackmagpIBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIN
24 [MpumensaTs npeoOpa3oBaHUs BHIPAKCHUHN IS PEIICHHs PAa3IUYHBIX 3aa4 U3 MaTeMaTHKH,
' CMEKHBIX IPEIMETOB, U3 PEaTbHOM MPAKTHKU
3 YpaBHEHHSs 1 HEPABEHCTBA
31 Pemiath nuHelHbIE, KBAIPATHBIC YPAaBHEHHS U PAlIMOHANBHBIC YPABHEHHUSI, CBOMAIINACCS K HIM,
CHCTEMBI JIBYX YPaBHEHUH C IBYMs IEPEMEHHBIMHA
[TpoBoaUTE MpOCTEHINNE HCCIEIOBAHUS YpPaBHEHUI M CHCTEM ypaBHEHHWH, B TOM YHCIE C
3.2 MPUMEHEHHEM TpaQUUYeCKUX MPEICTABICHUI (yCTaHABIMBATh, MMECT JIM YpPaBHCHUE WU
CHCTEMAa YPaBHEHUH PEIICHNsI, €CIIF UMEET, TO CKOJIBKO, M IIpoUee)
IlepexomuTthb OT ciioBeCHOH (HOPMYNHUPOBKH 3a7aul K €€ anreOpandeckoil MOJIEIU ¢ MOMOIIBIO
3.3 COCTABJICHHSI YPABHEHUs WM CHUCTEMbl YpaBHCHUI, MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3314l ITOJyIeHHBIH pe3yIbTat
[TprMeHATs CBOMCTBA YHCIIOBBHIX HEPABEHCTB ISl CPaBHEHHS, OLEHKH, PEIIATh JIMHCHHBIC
3.4 HepaBeHCTBA C OJHOM IEePEeMEHHON M HMX CHUCTEMBI, JaBaTh IpaHyYecKyl WILIIOCTPALUIO
MHOJKECTBA PEIICHNI HepaBEeHCTBA, CHCTEMbI HEPABEHCTB
4 DyHKIAN
[ToHuMaTh ¥ HCIONB30BaTh (PYHKIIMOHATBHBIC MOHATHUS W A3BIK (TEPMUHBI, CUMBOJIMYCCKUC
4.1 0003HaYCHU), ONIPEICIIATH 3HaUeHNE (DYHKIIUH 110 3HAYCHHIO apTyMEHTa, ONIPEIeNIAThH CBOHCTBA
¢dyHKIHH 110 €€ TpaduKy
4. Ctpouts rpaduxu JJIEMEHTapHBIX GbyHKIHUHI BHJIA!
' y=k/xy=ki/x , y =x2, y = x3, y = ||, ONUCBIBaTh CBONCTBA YNCIOBOW (YHKIIUK MO €€ rpaduKy
9 KJIACC
Kon o .
T R IIpoBepsieMble npenMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOIT 00pa30BaTeILHOI
e — MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusA
1 Yucna v BeIYUCICHUS
1.1 CpaBHUBATH U YIIOPSAOYMBATH PAIIOHATIHHBIC M HPPAIIMOHAIBHBIC YUCIIA
19 BrImonHATE apudMeTHIecKue NeHCTBUS ¢ pallOHATEHBIME YHACIIAMI, COUETAsl YCTHBIC U ITHACH
' YHCJIAMU
13 HaxomuTh 3HaueHHs CTENeHEH C IEJIBIMU MMOKAa3aTe/SIMA M KOPHEH, BBIYHMCIIATH 3HAYCHUS
' YHCIIOBBIX BBIPOKCHUHN




Konx
NpoBEPsIEMOro
pe3yJjbTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOMI
NMPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi

OKpyriiaTh AEHCTBUTEIbHBIE YNCIIA, BBITOIHATH IPUKUAKY PE3y/bTaTa BBIYMCIECHUH, OLIEHKY

14 YHCIOBBIX BBEIPKCHUH
2 YpaBHEHUS W HEPABCHCTBA
21 Pemrath nuHelHbBIC U KBaJpaTHBIC YPABHEHUS, YPABHEHNUS, CBOASAIIMECS K HUM, IPOCTEHINNE
' JIpoOHO-pallOHATGHBIC YPAaBHEHHS
99 Pemate cucteMsl IByX THHEHHBIX YpaBHEHHUH C ABYMsI IEPEMEHHBIMH U CHCTEMBI IBYX YpaB-
' HEHHH, B KOTOPBIX OJIHO YPaBHEHHE HE SBJISICTCS JIMHCHHBIM
23 Pemate TekcToBBIE 3a/1a4H aNTeOpanIecKUM CII0OCOOOM C ITOMOIIBIO COCTAaBJICHUS yPaBHEHUS
' YT CHCTEMBI IIBYX YPaBHEHHH C IBYMSI IEPEMEHHBIMU
[IpoBoauTh pOCTEHIIINE UCCIICAOBAHNS YPABHCHUH U CHCTEM YPAaBHCHUH, B TOM YHCIIE C IIPH-
2.4 MEHECHHEM TpaUUueCcKHuX MPeCTaBICHUI (HapUMep, YCTaHABIUBATh, UMEET JI YPaBHCHHE
WM CHCTeMa YpaBHEHHI PEIICHHS, €CIIH MIMEET, TO CKOJIBKO)
25 Pemrate sMHEWHBIE HEpAaBEHCTBA, KBAJPAaTHBIC HEPABCHCTBA, W300pa)xaTh pELICHUE
' HEPaBCHCTB HA YMCIIOBOI MTPSIMOIA, 3aMUCHIBATH PEIICHHE C TOMOIIBI0 CHMBOJIOB
Pemate crucTeMBl TMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBAIPAaTHOE
2.6 HEPaBEHCTBO, M300paXKaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YUCIIOBOM MPAMOH, 3aIIHCHIBATh
pelieHre ¢ NOMOIIBIO CHMBOJIOB
2.7 Vcnonp3oBaTh HEpaBeHCTBA IPH PENICHUHN PA3IMIHBIX 3a1a4
3 OyHKINUN
PacnioznaBath (hyHKIIUHM M3Y4E€HHBIX BHUIOB. [10Ka3bIBaTh CXEMATHYECKU PACIIOJIOKCHUE HA
3.1 KOOpIMHATHOW  TuiockocTH rpadukoB  (yHkumit  Buma: y=kx, y=kx+b, y=k/x,
y=ax?+bx+c, B 3aBUCIMOCTH OT 3Ha4eHUH K03()(QHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA
3.0 [Toxa3pIBaTh cCXeMaTHYECKU PACHIOI0KEHIE HAa KOOPIMHATHON IIOCKOCTH rpaduKkoB (pyHKINH
' BUJa y = VX, y = |X| ¥ ONHMCHIBaTh CBOMCTBA (DYHKITHIA
3.3 Crpouts M H300paXkaTh CXEMAaTHYECKH TpadUKH KBaIpaTUUHBIX (DYHKIWH, OMHCHIBATH
' CBOWCTBA KBaJAPATUIHBIX (PyHKIHMII 10 uX rpadukam
3.4 PacrnioznaBath KBaJpaTHUHYIO (QYHKIHIO 10 GOpMYJIE, TPUBOIUTH MPUMEPhI KBaAPATUIHBIX
' (hyHKIMI U3 peaTbHOM JKU3HH, (PU3UKHU, TEOMETPUHU
4 ApudmeTnyeckasi ¥ TeOMETPHUYECKas IIPOTPECCUU
41 PacnioznaBate apudMeTHUECKyI0 M TE€OMETPHUYECCKYIO MPOTPECCHH TPH Pa3HBIX CHOCO0ax
' 3aaHus
42 BEITONHATE BBIMHCIEHUS C WCIONB30BaHHEM (OPMYI N-TO UieHa apu(MeTHYecKoil u
' reOMETPHIECKON MPOTPECCHid, CYMMBI IEPBBIX N WICHOB
4.3 N300paxath 4eHbl OCIEA0BATEIILHOCTH TOYKAMH HA KOOPIUHATHOM MIIOCKOCTH
v Perrath 3amaun, CBsI3aHHBIC C YMCIOBBIMH ITOCIICIOBATEIBHOCTAMH, B TOM YHCIIC 33344 U3

peaNbHOM KHU3HU (C HCIOIh30BAHIEM KAIBKYJISITOPA, IU(PPOBBIX TEXHOJIOTHI)




MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS
1 Ywcia v BEIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U JCCATUYHBIC, IEPEX0J] OT OJHOHN (OPMBI 3aIUCH IPOOEH K APYTOM.
11 [loHsATHE pallMOHANBHOTO YHCJA, 3alUCh, CPaBHEHHE, YIOPSIIOYMBAHUC DPAIlHOHATBHBIX
yucen
12 Apupmerndeckne ASHCTBHSA C PallMOHATBHBIMH YHCIaMHu. Pemienne 3amad w3 pearbHOMN
' MPAKTUKHU Ha YaCTH, HA POOH
13 CremeHs ¢ HaTypaJbHBIM IIOKa3aTeJeM: OMpeAeleHHe, IMpeoOpa3oBaHMe BBHIPAKEHUH Ha
' OCHOBE OIpe/IeNICHUs], 3aMUCh OOJIBIINX YHCEI
14 [IpormeHTsl, 3aMCh MPOLIEHTOB B BHIC APOOH W IpoOU B BHIE MPOIEHTOB. TpH OCHOBHBIC
' 3aJau¥ Ha MPOIICHTHI, PEeIICHNE 3a]a4 U3 PeaIbHOM NPaKTHKH
1.5 IIpuMeHeHUE IPU3HAKOB JEIMMOCTH, Pa3JI0KEHUE Ha MHOXKUTEIN HaTypaJIbHbIX YUCEI
1.6 PeaspHBIC 3aBHCIMOCTH, B TOM YHCIIE ITpsiMasi 1 00paTHAs MPONOPIUOHANEHOCTH
2 AnreOpandecKue BEIPaKEHHUS
21 [lepemenHBIe, YNCTIOBOE 3HAUCHHME BHIPAKEHHS C IEPEMCEHHOH. JlOMycTHUMEBIE 3HAYCHUS
' TIEPEMEHHBIX
22 [Ipencrasienne 3aBUCIMOCTH MEXy BETHINHAMU B BHE (popmynbl. Beraucnenns mo ¢op-
' MyJIam
2.3 ITpeoOpazoBaHne OYKBEHHBIX BRIPAXKEHUI, TOXKICCTBEHHO PABHbIC BBIPAXKECHUS
24 CBOMCTBa CTENICHN C HATYpaJIbHBIM TTOKa3aTeIeM
2 5 OZ[HO‘IJ'ICHI)I N MHOI'OYJICHBI. CTBHGHI) MHOT'OYJICHA. CJ'IO)KCHI/IC, BbIYUTAHUC, YMHOXKXCHUC
' MHOTO4JICHOB
26 DopMyIBl COKpPAMIEHHOTO YMHOXXCHHS: KBaJpaT CYMMBI M KBanpaT paszHoctH. Popmyna
' pa3HOCTH KBaJpaToB. Pa3ioxeHne MHOTOWICHOB HA MHOXKUTEIN
3 YpaBHeHuUs
31 VYpaBHEHUE, KOPEHb ypaBHEHUS, MPaBIIa MPeoOpa3oBaHUsl ypaBHEHUS, PAaBHOCHIBHOCTH
YpaBHEHUI
3.2 JIuneliHoe ypaBHEHUE C OHOM IIEPEMEHHOM, UUCIIO KOPHEM INHENHOT O ypaBHEHHUS, PELLIEHUE
JIMHEHHBIX YpaBHECHHUN
33 CocraBieHue ypaBHEHUH 110 YCIIOBUIO 33a4l. PenieHrne TeKCTOBBIX 3a71a4 C TOMOIUIBIO YPaB-
' HECHUM




Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

3.4 JluneiiHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK

Cucrema IByX JTHHEHHBIX YpaBHEHHUH C IBYMs IEpEMEHHBIMU. PelieHne cucteM ypaBHEHUH

3.5 CrocoOoM MocTaHOBKH. [IpuMephl pelieHnss TeKCTOBBIX 3a/1a4 C MMOMOIIBI0 CUCTEM ypaB-
HEHU

4 Koopnunats! u rpaguxu. OyHKIun

4.1 Koopaunara ToUkM Ha IpMOM

4.2 YucnoBsle IPOMEKYTKH. PaccTosHue MEXTY IBYMsl TOUKaMU KOOPAUHATHOMN NPSIMOi

43 [pssmoyronbHas cucteMa koopauHat, ocu OX u Oy. AbGcrucca U OpIHATa TOYKH Ha KOOP-
' JTHMHATHOMN IIOCKOCTH

4.4 ITpumeps! rpadukoB, 3agaHHbIX popMynamu. UrteHne rpadukoB peabHBIX 3aBHCHMOCTEH

4.5 [onstue dynkumu. ['paduk pyakmmm. CBoiicTBa HyHKIMIA

4.6 Jluneiinas pynknus, e€ rpaduk. ['paduk GyHKMM y = |X|

4.7 I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHUI

8 KJIACC

Kon IIpoBepsieMblii 31eMEHT COEePKAHUS
1 |Ywmcna v BEIYHCICHUS

11 KBagpatnblii kopenb u3 umcna. [loHsTHEe 00 WMppanMoOHAIBHOM 4YHcle. JlecaTUuHbIe TPUOIHIKEHUS
" | uppanMoHATBHBIX YHCET

12 CpoiicTBa apu()METHIESCKUX KBAIPaTHBHIX KOpPHEH M WX NPUMEHEHHE K MpeoOpa3OBaHUIO UHCIOBBIX
" | BeIpakeHuii M BhaMCIIEHUAM. JIeHiCTBUTEIbHBIE YHCTIA

1.3 | Crenens ¢ nenbiM nokaszateneM u e€ cpoiictBa. CTaHAapTHAs 3allUCh YUCIIA
2 | AnreOpandeckue BRIPKCHUS

2.1 |KBagpaTHbIii TpEXUIIeH, pa3io’KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTENN

2.2 | Anrebpandeckas apo0b. OCHOBHOE CBOWCTBO anreOpandecKoi 1poou

2.3 | CrnoxxeHue, BEIUNTaHHE, YMHOXKEHHE, JIeJICHHE alre0pandecKux Apooeil

2.4 | PanimoHanbHbBIE BRIPAKEHHSI U MX TIpeoOpa3oBaHue
3 | YpaBHEHHS U HEpaBCHCTBA

3.1 [KBagpatHoe ypaBHeHHE, hopMysia KOpHEN KBaipaTHOTO ypaBHeHUs. Teopema Bueta

3.2 | Pemenne ypaBHEHHH, CBOASIIUXCS K JMHSHHBIM M KBaJIPATHBIM

3.3 [IIpocreiimme npobHO-parioHATIBHBIC YPABHEHISI

34 I'paduueckas wHTEpHpETAN ypaBHEHUHA ¢ ABYMS IIEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHCHHH C
" | nByms nepemennbivu. [Tpumeps! pelienust CHCTEM HEJMHEHHBIX YPABHEHHUH C IBYMSI IEPEMEHHBIMH

3.5 |Pemenne TEKCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOoM

3.6 [YmcnoBbie HepaBEeHCTBA M X CBOMCTBA

3.7 [HepaBeHCTBO ¢ 0JTHON NepeMEHHON

3.8 | PaBHOCHJIBHOCTh HEPABEHCTB

3.9 |Jluneiinsle HepaBeHCTBA C OJTHOH IMEPEMEHHOM




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

3.10 | Cucrembl JIMHEHHBIX HEPABEHCTB C OJTHOM MepeMEHHON
4 | Oyakmn
a1 [Monsitne dyrkmum. OONacTh ONpeNelIcHUS W MHOXKECTBO 3HaueHWH (yHkmmHu. CriocoObl 3alaHus
| pynxumit
4.2 |I'paduk pyskumn. Urenne cBocTB GyHKIMHK 110 e€ rpaduky
4.3 |Tlpumepsl rpadukoB GYHKINN, OTPAKAIOIINX PeaTIbHBIE MPOIIECCHI
4.4 | yHKIMH, OMUCHIBAIOIINE NMPSIMYIO U 00paTHYIO IPONOPIHOHAIbHBIE 3aBUCUMOCTH, UX IpaduKu
45 | dysknum y =x?, y = x°
4.6 [Dynxmmuy = [IX, Y = |x|
4.7 |I'paduueckoe perieHre ypaBHEHHH U CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uncna ¥ BEIYUCICHUS
1.1 ParpioHa)IbHBIE YKCIIa, UPPAIOHAIBHBIC YMCIIa, KOHSYHbIE M OCCKOHEYHBIE JECATUYHBIC APOOH
MHOX€eCTBO JeHCTBUTENBHBIX YUCET, NeHCTBUTEIbHBIEC UlCIa KaK OECKOHEUHbIE IECSITUUHBIC TPOOH.
1.2 B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM JAEHCTBUTEIBHBIX YUCEN U KOOPIUHATHOM
npsimoii. CpaBHEHHE ACHCTBUTENHHBIX YHCEI
1.3 Apudmernyeckue JeMCTBUS C IEHCTBUTEIHHBIMH YHCIAMH
W3mepenust, npuOImKeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpA, JUIUTEIHHOCTD
14 MPOIIECCOB B OKpyKaromeM Mupe. [IpuOmmkéHHoe 3HaueHHWe BETMYUHEBI, TOYHOCTH MPHOIMKCHUS.
Oxpyrienue yncen. [Ipukuaka v olleHKa pe3yIbTaTOB BEIYUCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUS C OHOU MepeMEHHOM
2.2 JIunelinoe ypaBHeHue. Penienre ypaBHEHUH, CBOASIIMXCS K TMHEHHBIM
2.3 KangpaTtHoe ypaBHeHUe. PeneHne ypaBHEHHUH, CBOISIIXCSI K KBAIPATHBIM
54 buxBanparHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHUMl TpeTbell M 4YEeTBEPTOM cCTeneHeH
' Pa3noKeHueM Ha MHOXKHUTENH
2.5 Pemenwne npoOHO-palMOHATIBHBIX YPaBHEHHH
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucreM IByX JMHEHHBIX YpaBHEHUI C ABYMS IEPEMEHHBIMU
2.9 Pemenue cucreM AByX ypaBHEHMI, OTHO U3 KOTOPbIX JIMHEHHOE, a IPYroe — BTOPOM CTENEHU
2.10 I'padrueckas uHTEpIpETANS CUCTEMBI YPABHEHUIA C TBYMS IIEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 33124 alreOpandecKuM Crocobom
2.12 UucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenue nMHENHBIX HEPABEHCTB C OHOM IEPEMEHHON




Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMS

2.14 Pemnienne cuicteM IMHEHHBIX HEPABEHCTB C OJTHOM TIEPEMEHHOM

2.15 KBasnpaTHble HEPaBEHCTBA

2.16 I'padmveckas nHTEpHpETAIMS HEPABSHCTB M CHCTEM HEPABEHCTB C JABYMS IIEPEMCHHBIMH
3 OyHKIMH

31 Kpanparnunas ¢yaknms, e€ rpaduk u cBoiictsa. [lapabosa, KoOpIUHATHI BEpIIMHBI TapaboIIbl, OCh

CUMMETPUH MapaboJIbI

3.2 I'padukn dyskuuii y=kX, y=kx+b u ux cpoiicta

3.3 I'paduku byukwmii y=K/X, y = x* u ux cBoiictea

3.4 I'padukm pyHKIMI , W UX CBOICTBA
4 YncIoBble 10CIIeI0BATEIbHOCTH

a1 OmnpeneneHne U CrOcOOBI 3a1aHMS YHCIOBBIX HOCIEAOBATEIBHOCTEH. 3a1aHIe TOCIEI0BATEIbHOCTH
' peKyppeHTHOH (hopMmytoil u popMyol N-ro wieHa

42 Apudpmerndeckass mporpeccuss. DPopMyiBI N-T0 WieHa apuPMETHIECKOH IPOTPECCHH, CYMMBI
' TepBLIX N YIEHOB

43 leomerpuueckas mporpeccus. POpMynbl N-T0  YieHa TEOMETPUYECKOH IPOTPECCHH, CYMMBI
' TIEPBBIX N WIEHOB

44 N3o0paxkeHre WICHOB apu()METHISCKON ¥ TEOMETPUIECKON POTrpeccuii TOUKaMu Ha KOOPIMHATHOM
' IJIOCKOCTHU. JINHEWHBIN M 3KCTIOHEHITMAIBHBINA POCT

45 CI10)KHBIC TIPOIICHTBI

ITPOBEPSEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon

MPoBePsIeMOro
TpeOOBaHHUS

IIpoBepsieMble TPeOOBAHUS K MPEAMETHBIM Pe3yIbTAaTaM O0CBOEHHUSI 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI0 0011ero oopasoBanns Ha ocHoBe PT'OC

YMeHHe OmnepupoBaTh MOHATHAMH: MHOXKECTBO, IIOAMHOXECTBO, OIEpalid Hal
MHO)KECTBAMHU; YMEHHE ONEpPUPOBATH MOHATHAMU: Ipad, CBSI3HBIM Tpad, nepeBo, LUK,
INPUMEHATh UX IPHU PEIICHUH 337a4; YMEHUE HCIIOIb30BaTh rpauuecKoe IpeICTaBICHUE
MHOJKECTB JIJIsl OLIMCAHUSI PEaIbHBIX MPOLIECCOB U SIBICHUIA, TIPH PEIICHUH 33124 U3 IPYTHX
Y4eOHBIX MPEIMETOB

VYmenue ONICPUPOBATH IMOHATUAMU: OIPCIACICHUEC, aKCHMOMa, TCOpEMa, A0Ka3aTCIbCTBO,
YMCHHE pPAaClO3HABATb HWCTHUHHBIC W JIOKHBIC BBICKA3bIBAHUS, IPUBOAWTL IIPHUMEPDLI
1 KOHTPHPHUMEPHBI, CTPOUTH BBICKA3bIBAHUA Y OTPUITAHUS BBICKA3bIBaHMI

YMeHne onepupoBaTh MOHATHSIMHU: HATypaJbHOE YMCIIO, IPOCTOE M COCTABHOE YHUCIIO,
JETUMOCTb HaTypallbHbIX YMCEN, NPU3HAKH JEIUMOCTH, LIEJI0€ YUCIIO, MOJYNIb YHCHA,
OOBIKHOBEHHAss ApOOb W AECATHYHAs APOOb, CTAHJApPTHBIN BHJ UYHMCIA, PALMOHAILHOE
YHCI0, HUPPAMUOHATIBHOE YHCIO, apH(MeTHYeCKUii KBaApaTHBIA KOpEHb, yMEHHE

BBIIIOJIHATH }ICﬁCTBHH C YWCJIaMU, CpaBHHUBATL U yHOPAAOYMBATHL 4MCild, NPCACTABJIATH




Kon
MPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

yHclia Ha KOOPIMHATHOM NPSAMOMU, OKPYIJISATh YUCIIA; YMEHUE JeNaTh NIPUKUAKY U OLIEHKY
pe3yJbTaTa BbIUUCIIEHUN

YMeHHe OrnepHpoBaTh MOHITHSIMH: CTEIEHb C LEJBbIM MOKa3aTeiaeM, apu(MeTHUECKuit
KBaJ[paTHBIH KOpPEHb, MHOTOWICH, anreOpandeckas OpoOb, TOMKAECTBO; 3HAKOMCTBO C
KOpDHEM HATypalbHON CTeleHH OOJIbIIC CIUHUIBI; YMEHUE BBIMOIHITH PAcU€Thl MO
(hopMynam, npeoOpazoBaHMs LENbIX, JPOOHO-PAITMOHATIBHBIX BBIPAKCHUN U BBHIPAKCHHM
C KOPHSIMH, pa3fio)KEHHE MHOTOYJICHA Ha MHOXKHTENH, B TOM YHUCJE C HCIIOIb30BAaHUEM
(hopMyIT pa3HOCTH KBaJPATOB M KBaJpaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh IOHSATUSAMHU: UHCIOBOE pPAaBEHCTBO, YpPAaBHEHHE C OIHOM
[IEPEMEHHOM, YUCIIOBOE€ HEPaBEHCTBO, HEPAaBEHCTBO C IEPEMEHHON; YMEHHE pellaTb
JIMHEHHbIE W KBaJpaTHbIE YypaBHEHMA, IPOOHO-pAllMOHANBHBIE YpaBHEHHS C OJIHOU
MEPEeMEHHOM, CUCTeMbl IBYX JIMHEWHBIX ypaBHEHWIi, JHHEWHBIE HEPAaBEHCTBA U UX
CHCTEMBI, KBaJpaTHBIC U APOOHO-PallMOHANBHBIE HEPABEHCTBA C OXHOW IEPEMEHHOH, B
TOM YHUCIIE€ NIPU PEIIEHUM 33a1a4 U3 APYTruX NPEeAMETOB U MPaKTHUECKUX 3a/1ad; yMEHHE
HCIONIB30BaTh KOOPIWHATHYIO MPSIMYI0 U KOOPAMHATHYIO TUIOCKOCTB JUISI M300PaKeHHUS
pelieHnil ypaBHeHUH, HEPABEHCTB M CUCTEM

YMeHHue omepupoBath NOHATHSAMH: (YHKIHS, TpaduK QYHKIWW, HYIH (QYHKIHH,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKH BO3pPACTaHUsI, YOBIBAHUS, HAHOOJbIICE U
HaMMEHbIIICE 3HA4YCeHUS (YHKIUH, YMEHHEC OICPHPOBATh MMOHATHAMH: MpsMas
MPOIOPITHOHAIBHOCTD, JIMHEHHass (QyHKIUSA, KBaapaTHyHas (QYHKIUSA, oOpaTHas
MPOITOPITHOHAIBHOCTD, IMapaboiia, THIepOosia; YMEHHE CTPOWTH TpapuKu (QYHKITHIA,
WCTIONB30BaTh IpadUKU AJISl OINpENeIeHHsT CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, IS
pelleHHs 3aa4 U3 JPYTHX YYCOHBIX MPEIMETOB M PEabHOW JKU3HU; YMECHUE BBIPAKATDH
(hopMyIaMu 3aBUCHIMOCTH MEXy BETMINHAMU

YMeHHEe  ONepHupoBaTh  IOHATHSAMH:  IIOCIENOBATENBHOCTD, apuMeTHdYecKas U
reoMeTpudeckas IPOrpeccud; YMEHUE HCIOJb30BaTh CBOMCTBA IOCIIEN0BATEIbHOCTEM,
(hopMyIBI CyMMBI B OOIIETO WICHA MPU PEIICHUH 3a/1a4, B TOM YHCIe 3a/1a4 U3 JAPYTHX
Y9eOHBIX PEIMETOB U PEATbHOM KU3HU

YMeHue pemath 3a3addl pa3HBIX THUIIOB (B TOM 4YHMCJIE HA MPOLEHTHI, JOIH U YaCTH,
IBIDKCHHE, palOTy, LIEHY TOBAPOB M CTOMMOCThH ITOKYIIOK M YCIYT, HAJOTH, 33734 H3
o0JIacTH yTpaBIleHWS IUYHBIMH M CEMEHHBIMH (pUHAHCAMH); YMEHHE COCTaBIATH
BBIPAXKEHMS, YPAaBHEHHS, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHIO 3a/auyM, HCCIEeI0BaTh
HOJy4Y€HHOE PELICHUE 1 OI[EHUBATh MPAaBAONOA00HOCTh MOTYYEHHBIX PE3yIbTaTOB

YMeHune onepupoBaTh HOHATUAMIE: (QUTYpa, TOUKA, OTPE3OK, IpsAMast, Iy, JIOMaHasl, yrol,
MHOTOYTOJNEHUK, TPEYrONbHUK, PaBHOOCIPEHHBIH W pPAaBHOCTOPOHHUHA TPEYTONBHUKH,
MPSMOYTOJBHBIM TPEYrOJILHUK, MeAWaHa, OWCCeKTpHCa M BBICOTa TPEYTOJIbHUKA,
YEeTBIPEXYTONIBHUK, TapajuleyiorpaMM, poMO, MPSMOYTOJNBHHK, KBaJIpaT, Tparerus;
OKPY>KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (DUT'YypaMH; YMEHHE
pelIaTh 3a4a4d, B TOM YKCIIE U3 IIOBCEAHEBHOM JKU3HU, HA HAXOXKACHUE T€OMETPUUECKUX

BEJIMYMH C IPUMEHEHHEM M3YUEHHBIX CBOMCTB GHUryp 1 GaxkTos

10

YMeHne omnepupoBaTh MOHATHSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJBLHUKOB;
NapajuleJIbHOCTh U NEPHEHAMKYIAPHOCTh  NPSAMBIX, YLOJI  MEXIy MpsIMbIMH,
MEePIEeHNKYISAP, HAKIOHHAS, NPOEKIMs, mogodue ¢uryp, mojo0HBIE TPEYroJbHHKH,




Kon
MPOBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

CUMMETPHUsl OTHOCHUTEIBHO TOYKHM U NMPSMOW; YMEHHE paclo3HaBaTb pPaBEHCTBO,
CIMMETpHIO W Tojo0me ¢uryp, mapamwieqbHOCTh W TEPIEeHAWKYISIPHOCTh NPSIMBIX B
OKpY’KalolleM MUpe

11

YMeHne onepupoBaTh MOHATUSMU: IJIMHA, PACCTOSHUE, Yroy (BeJIHMYMHA yIiia, CUHYC U
KOCHHYC yIJia TPEYTOJIbHUKA), TUIOIab; YMEHHE OLEHUBATh pa3Mephbl IPEeAMETOB U 00b-
€KTOB B OKPY)XAIOIIEM MHUpE; YMEHHE NPUMCHATH (POpPMYINbI TepUMeTpa U IUIOIAIH
MHOTOYTOJIbHUKOB, JUTHHBI OKPY)KHOCTH U IUIONIAJA Kpyra, o0beMa MpsSMOYTOJbLHOTO
napajuiesyienureaa; yMeHue MpUMEeHATh IPU3HAKU PaBEeHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe YIJIOB TpeyrojbHUKa, Teopemy [ludaropa, TpuroHoMeTpudeckiue COOTHOLICHUS
JUTs] BBIYUCJICHUS JUTFH, PACCTOSIHUHN, TUTOIIA1eH

12

YMeHune n300paxars IIOCKUe (PUIyphl M UX KOMOWHAIUU, IPOCTPAHCTBEHHbIE (DUTYPHI OT
PYKH, C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB M DJICKTPOHHBIX CPEJACTB IO TEKCTOBOMY
WJIN CHMBOJIBHOMY OIIFICAHHIO

13

YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHASI CUCTEMA KOOPJAMHAT; KOOPAMHATHI
TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEACHHE BEKTOpa HAa YHCIO, CKaISpHOE
MIPOU3BEJEHUE BEKTOPOB; YMEHHME HCIIOIb30BAaTh BEKTOPHl M KOOPAMHATHI A Hpen-
CTaBJICHUS TaHHBIX M pPEIICHHs 3a/1a4, B TOM YUCIE U3 OPYTHX Y4eOHBIX MPEAMETOB U
peaabHON KU3HU

14

YMeHue onepupoBaTh HOHSITUSMH: CTOJIOMKOBBIE M KPYrOBBIE IMarpaMMBbl, TaOJIHIIBI,
cpenHee apu(METHUIECKOe, MeAWaHa, HauOoJblIee M HaHMEHbIIEEe 3HAYEHHS, pa3Max
YHUCIIOBOTO Habopa, yMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH M IPeoOPa3OBHIBATH
HH(OPMAIHIO, IPECTABICHHYIO B TAOMUIAX U Ha AUarpaMmax, OTPaXarollyl0 CBOWCTBA
U XapaKTEePUCTUKU PEAIbHBIX MIPOIIECCOB U SBJICHUI; yMEHUE paclo3HABATh H3MEHUMBLIC

BEJIMYMHBI B OKPYKAIOLIEM MUDPE

15

YMeHne omnepupoBaTh MOHATHSAMH: CIYYalHBIH ONBIT (CIydailHBIA OSKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBINA UCXO/T) CITy4aifHOTO OTIbITa, CIIy4aiiHOE COOBITHE,
BEPOSTHOCTh COOBITHS; YMEHUE HAXOAWUTH BEPOATHOCTH CIYYAHHBIX COOBITHI B OIBITAX
C paBHOBO3MOXXHBIMH 3JICMEHTAPHBEIMU COOBITHSAMH; YMECHHE peIlaTh 3aJadd METOJOM
OpPraHM30BaHHOTO Tepebopa W C HCIOJIB30BAaHHEM TIpaBUIa YMHOXXEHHS; YMEHHE
OIICHHUBATh BEPOSATHOCTH PEaJbHBIX COOBITHH M SBICHUN, TOHUMATh POJIb MPAKTUYECKU
JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA B OKPYKAIOIIEM MHUPE U B KU3HH; 3HAKOMCTBO
C TIOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEN U €T0 POIBIO

B MACCOBBIX SBJICHUAX

16

YMeHue BBHIOMPATh MOIXOASIINN M3YUCHHBIH METOJ JUIS PEIICHUS 3aJadyd, MPUBOIMTH
TIPUMEPHI MATEMATHIECKIX 3aKOHOMEPHOCTEH B IPUPOJIE U )KU3HHU, PACTIO3HABATH MPOSIB-
JIeHWEe 3aKOHOB MAaTeMAaTHKA B KCKYCCTBE, OITUCBHIBATh OTJEIbHBIC BBLIAIOIIUECS
Pe3yIbTaThI, MOJyYEHHBIE B XOJIC PA3BUTHSI MATEMATHKH KaK HAyKH, TPUBOJAUTE TIPUMEPHI

MATCMATHUYCCKUX OTKpLITI/II\/’I 1 NX aBTOPOB B OTE€YECTBEHHOU U BCGMHpHOﬁ HCTOPUHU




HNEPEYEHB 2JIEMEHTOB COJAEP KAHUSA, IPOBEPAEMBIX HA OI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT coepKaHUSA
1 Uwcna v BEIYUCIICHUS
1.1 HarypanpsHble u niesnsle yncia. [IpusHaky 1enuMOoCTH HETTBIX YHCelT
1.2 OOBIKHOBEHHEBIE U JICCATUYHBIC JPOOH, MPOIIEHTHI, 0ECKOHEUHbBIE TIEPHUOMUCSCKUE TPOOH
1.3 ParmonanbHele yncia. ApudMETHIECKUE OIEPALUY C PAIIMOHATBHBIMU YUCIAMU
1.4 JlelicTBUTENbHBIC UncIa. ApUPMETHUSCKIE ONEPAINH C JCHCTBUTEIEHBIMU YHCIAMU
1.5 [TpubmKEHHBIC BEIYHCICHS, IPABIJIa OKPYTIICHS, IPUKHUIKA F OIIEHKA PEe3yNIbTaTa BEIYUCICHUH
2 AnrebpanvecKkue BRIpaKECHUS
2.1 bykBeHHBIC BhIpakeHUs (BBIPAKCHHS C IIEPEMECHHBIMH)
2.2 CreneHb ¢ 1esbIM nokaszateneM. CTeneHb ¢ pallMoHaIbHBIM MokasaresieM. CBOWCTBA CTENIEHH
2.3 MHoro4IeHsI
24 Anrebpandeckas 1po0b
25 Apudmernyeckuii KOpEHb HaTypajabHOU CTETICHH. HeiicTBus
' ¢ apu(PMETHYECKUMHU KOPHSMH HATYPAJILHON CTEIICHU
3 YpaBHEHHS 1 HEPABCHCTBA
3.1 Ienple u qpoOHO-panoOHALHBIC YpaBHEeHUs. CUCTEMbI U COBOKYITHOCTH ypaBHCHHH
3.2 Ilenple u qpoOHO-panoHALHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Penienune TeKCTOBBIX 3a1a4
4 UmncnoBble MOCIe10BaTeIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIE0BATENBHOCTEN
4.2 ApudmeTHieckas u reoMeTpruIecKas nporpeccru. @opmyria CI0KHBIX IPOICHTOB
5 DyHKINN
OyHKIMA, cocoOb! 3amanua pyHkunu. I'padux ¢yskiuu. O61acTh ONpeneTIeHUs U MHOXKECTBO
51 3HaueHni pyHkuuu. Hynu @ynkuunu. [IpomexxyTku 3HakonoctTostHeTBa. [IpoMeKyTKH MOHOTOHHOCTH
o (yHKIMH. MakCUMyMBl 1 MUHUMYMBI (pyHKIIMH. Hanboneiee 1 HanMeHbIee 3HaueHNe QYHKITUH Ha
MPOMEXKYTKE
6 KoopnuHatel Ha psiMOi U TNIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlexapTOBBI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1 I'eomerprueckue GUrypsl 1 UX CBOHCTBA
7.2 TpeyrogbHuK
7.3 MHOTroyroJbHUKH
7.4 OKpYXHOCTb U KpyT
7.5 M3MepeHne reoOMeTpHUECKIX BETHIHH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTE U cTaTHCTHKA
8.1 OnucaresnbHas CTAaTUCTUKA




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

8.2 BeposTHOCTD

8.3 Komb6uHaroprka
8.4 MHoxecTBa

8.5 I'padmr







		2025-08-28T16:03:09+0400
	00fe128c6cc33ef95d
	Птицына Елена Александровна




