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st o6ydaronmxcs 7-9 KI1accos

(ypoBeHb 6a30Bblii)

Mengexbe 2025ron




Pabouass mporpamMma mo ydeOHOMY Kypcy «AnreOpa» cocraBieHa Ha ocHoBe DexepanbHOll paboueit
nporpaMmsl ¢ yuetoM IIpukasa Munucrepctsa npocsemenus PO ot 09.10.2024 Ne704
Ha uzyuenne yueOnoro kypca «Anredpa» otBoautcst 306 yacos: B 7 knacce — 102 gaca (3 yaca B Hezenmo), B 8
knacce — 102 vaca (3 vaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Hezleno)
COAEPKAHUE OBYUYEHMUS
7 KJIACC

Yuciia 1 BIYUCICHUA

JpoOu oOBIKHOBEHHBIE W JECATHYHBIC, NIEPEXOA OT OAHOHW (OopMBI 3amucHu Apodeit k apyroil. IlonsTue
PalMOHAIBHOTO YKCa, 3aIMCh, CPABHEHHUE, YIIOPSAAOUYNBAHUE PAIUOHATBHBIX YHCeNl. ApUPMETHUECKUE JCHCTBHS
C pallMOHAJBHBIMU YKCIaMH. Pemenne 3a1a4 u3 peanbHON NPaKTHKH Ha YacTH, HA IPOOH.

CreneHp C HaTypaJibHBIM MIOKa3aTeNeM: OIpeaeNieHHe, NpeoO0pa3oBaHUE BBIPAKEHHH Ha OCHOBE
OTpeaeNieHHs, 3aich OONbIIMX unces. [IponeHTsl, 3anuch NPOLEHTOB B BUAE APOOH U APOOH B BHJE MPOLCHTOB.
Tpu ocHOBHBIE 3a/1a4K Ha MPOLIEHTHI, pEIICHHUE 3a/1a4 U3 PEATbHON MPaKTHKH.

[IpuMeHeHne MPU3HAKOB IEIMMOCTH, PAa3JI0KEHNE HA MHOKUTEIN HATYPalbHBIX YUCE.

PeanbHbie 3aBICHMOCTH, B TOM YHCIIe IpIMasi 1 00paTHAs IPOMOPIHUOHATEHOCTH.

Aaredpanveckue BbIPasKeHHUSA

[lepemenHbie, YMCIIOBOE 3HAYCHHE BBIPAKEHHS C TepeMeHHOH. [lomycTHMble 3HAYEHUS TEepEeMEHHBIX.
[IpencraBienne 3aBUCHUMOCTH MEXAy BeIUYMHAMHA B BuAe QOpMyJbsl. Bpeiuucnenus mo Qopmynam.
[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIC BhIPaKEHHS, MPpaBuia MpeoOpa3oBaHus CyMM
Y TIPOU3BE/ICHUH, MTPaBUIIa PACKPBITHS CKOOOK W MPUBEICHHS MOJOOHBIX CIIaraeMbIX.

CBOICTBA CTENEHU C HATYpalbHBIM [TOKA3aTEIEM.

OpnnowieHsl 1 MHOTOWwIeHbl. CreneHp MHOrowieHa. Clo)xeHHe, BBIYUTAHHUE, YMHOXXKCHHE MHOTOUICHOB.
@DopMyIbl COKPALIEHHOTO YMHOXKEHUS: KBaZpaT CyMMbl U KBaapar pazHocTH. DopMyia pa3sHOCTH KBaApaToB.
PaznoxeHne MHOTOUYICHOB HA MHOXKUTEIH.

YpaBHeHMs1 U HepaBeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHS, IIpaBUJIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCUIBHOCTD yPaBHEHUH.

JIuHeliHOe ypaBHEHUE ¢ OHOM MEPEMEHHOM, YUCIO KOPHEH JTUHEHHOro ypaBHEHUS], pELICHUE JIMHEUHBIX
ypaBHeHui. CocTaBieHre YpaBHEHHH 110 YCIIOBHIO 3a7auul. PereHre TeKCTOBBIX 3a]ay C MOMOIIbIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE ¢ ABYMs NepeMeHHBIMH M ero rpaduk. Crucrema ABYX JHMHEHHBIX ypaBHEHHUI c
IBYMS IepeMEHHbIMH. PelieHne cucreM ypaBHEHHMH CIOCOOOM MOACTaHOBKHU. [IpuMepbl pemieHus: TEeKCTOBBIX
3a7a4 C MOMOIBIO CUCTEM YPaBHEHHH.

DOyHKINH

Koopannara touku Ha mnpsmoi. YucioBele NpoMeXyTKd. PaccrossHue Mexay AByMsl TOYKaMu
KOOPAUHATHOUN NpAMOM.

[IpsmoyronpHast cucrtema koopauHaT, ocu OX m Oy. AGcumcca M OpauHAaTa TOYKM Ha KOOPAWHATHOU
mockocTH. [Ipumeps! rpadukos, 3anaHHbIX GopMynamu. UteHue rpadukoB peanbHbIX 3aBucumocteid. [lonarue
¢dyukuun. 'paduk Gpynkuun. CpoiictBa GyHkumii. Jluneiinas ¢ynkuus, eé rpaduk. ['paduk dyHkumu y = [X|.
I'padmyeckoe penieHne TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX ypaBHEHUI.

8 KJIACC

Yucaa u BbIYMCTEHUS

KBanpatserii xopenb u3 uucna. [loHstue 00 wuppanuoHambHOM Yucie. JleCATHYHBIE TPUOIMKEHUS
uppanroHanbHeIX yncen. CBoiicTBa apupMEeTHIECKUX KBaJPATHBIX KOPHEH U UX MIPUMEHEHHUE K MPEoOpa3oBaHHIO
YHCIIOBBIX BHIPAKEHUH M BEIYUCICHUSM. J|eCTBUTEIbHBIC YHCIA.

CreneHb ¢ LENBIM MMOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alKCh YKCIa.

AJaredpanveckue BbIPasKeHHs

KBanpatHssrit TpéxuiieH, pa3inokeHne KBaJpaTHOTO TPEXWICHA Ha MHOXKUTEIH.

Anrebpamdeckas napobs. OcHOBHOe CBOMCTBO anreOpamdeckoil apobu. CrokeHwe, BBIYUTAHUE,
YMHOXEHUeE, JAelieHHe anredpandeckux apooeii. ParimoHnanbpHbIe BRIpOKEHUS U UX IIPeoOpa3oBaHue.

YpaBHeHHSI M HEPABEHCTBA



KeanpatHoe ypaBHeHHe, (opMmyna KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUH, CBOIANINXCS K JIMHEHHBIM U KBaspaTHBIM. [IpocTeiimue npoOHO-palinoHaIbHBIC YPAaBHCHHUS.

I'paduueckast uHTEpIpeTalvisd YpaBHEHHA C JBYMSI MEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHHU C
JBYMS IEpeMEHHBIMU. [IprMephl peleHus: CUCTEM HEIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3371a4 aNreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA M MUX cBoWcTBa. HepaBeHCTBO ¢ OJHOM mNEepeMEHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIWMHEWHBIC HEpaBEHCTBA C OXHOM mepeMeHHOH. CHCTEMBI JTHHEHHBIX HEPABEHCTB C OIHOM
[IEPEMEHHOM.

DyHKUNHU

[lonstne ¢ynkuun. OOnacTb OIpeleNeHHs W MHOXKECTBO 3HaueHuil ¢yHkuuu. CrocoObl 3amaHus
GbyHKIUH.

I'paduk ¢dyaxmun. Yrenwe cBoiicTB (yHkumn 1o e€ rpaduxy. Ilpumepsr rpaduxoB dyHKIWHIA,
OTpaXarolUX peabHbIE IIPOLECCHI.

QOyHKINY, ONHCHIBAIOIIME TMPSIMYI0 W OOpaTHYIO NPOMOPIHOHAIBHBIE 3aBHCHUMOCTH, WX TpaduKH.
Oyukmun Y = X2, y = X3, y = VX, y=|X|. ['padudeckoe pemmenne ypaBHEHHIA 1 CUCTEM yPABHEHHIA.

9 KJIACC

Yucsia 1 BbIYMCTCHUS

PanmonansHbple 4Ymcia, WppanMoOHANBHBIE YHCIIA, KOHEYHBbIE M OECKOHEYHBIE JECATHYHBIE JIPOOM.
MHOXECTBO NEHCTBUTENBHBIX YHCEN, NCUCTBUTENbHBIC YHCIIa KaKk OECKOHEYHBIE NECATHYHBIC Npodu. BzanmHO
OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTENBHBIX YUCEN U KOOPIUHATHON NPSAMOM.

CpaBHeHHE JeCTBUTENBHBIX YHCEN, apu(pMEeTHIeCKe JeHCTBHS C IeHCTBUTEILHBIMA YHCIaAMI.

PasmMepbl 00BEKTOB OKPYKAIOLIETO MHUpPa, TUTEIBHOCTh IIPOLIECCOB B OKPYKAIOIIEM MHPE.

[MpubnmxénHOe 3HaYCHNE BEIMYMHBI, TOYHOCTh MpHOmmxkenus. Okpyraenne yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYUCIICHUH.

YpaBHeHNs M HEpAaBEeHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHMM, CBOAAIMXCS K JIMHEHHBIM.

KsanpatHoe ypaBHeHue. Pemienue ypaBHEHUi, CBOAALIMXCSA K KBaApaTHBIM. BUKBaapaTHOE ypaBHEHHE.
IIpumeps! pelieHns ypaBHEHUM TPEThEN U YETBEPTOM CTENIEHEN Pa3I0KEHUEM HA MHOKUTEIIN.

Pemmenue nqpoOHO-paliMOHANIbHBIX YpaBHEHHH. PellleHue TeKCTOBBIX 3a/1a4 ajire0pandecKuM METOI0M.

VYpaBHeHHE ¢ JBYMS IEpEMEHHBIMU U ero Tpaduk. Pemenne cucrteM JByX JHHEHHBIX YPAaBHEHHUH C ABYMS
nepeMeHHbIMU. PelieHue cuctem JIByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOM CTEINEHH.
I'paduueckast ”HTEpHIpeTAIHSI CUCTEMBI YPaBHEHHH C IByMs TIEPEMEHHBIMHU.

Penrenue TeKCTOBBIX 33724 anreOpanuecKiuM CrIocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

PelreHne IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHON. Pemenue cucreM JIMHEHHBIX HEPABEHCTB C OJHOM
nepemeHHoi. KBanpatHsie HepaBeHcTBa. ['paduueckas MHTEpHpeTanysi HEPABEHCTB M CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMH.

DOyHKINH

Keangpatnunast ¢ynkius, e€ rpaduk u cBoiictBa. IlapaGona, KOOpAMHATHI BEpIIMHBI MapaboIbl, OCh
CUMMETPHUH NapadoIIbl.

I'padmku dyskimit: y = kx, y = kx + b, y = k/x, y = x3, y = X, y = x| , u ux cBoiicTsa.

YucJioBble MOCAEAOBATEIBHOCTH H IIPOIrPecCHu

[loHsTHE YMCIOBOW MOCIIEAOBATEIBHOCTU. 3alaHHe IOCIEAOBATEILHOCTH PEKyppEeHTHOH dopmysol u
dhopmyIoif N-To YIeHa.

Apudmernueckas M TeoMeTpuueckas nporpeccur. DopMmynsl N-ro  wieHa apuMETHYECKOH WU
FEOMETPUYECKOH IPOrPECCUli, CYMMBI IIEPBBIX N YICHOB.

Uzobpaxkenne 4ieHOB apu(METHYECKON M TeOMETPHUYECKOW MPOrpeccHii TOYKaMH Ha KOOPJAWHATHOW
II0CKOCTU. JIMHEHHBIN U SKCITOHEHIIUAIBHBIN POCT. CI0KHBIE MPOIICHTHI.



IHJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUS
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTAaThl OCBOCHUS MPOrpaMMbl yUeOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) maTpuoTHYecKOe BOCTIUTAHNE:

MPOSBJIEHUEM HMHTEpeca K IMpPOIIJIOMY M HACTOSIEMY pPOCCHUMCKOW MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSAM POCCHHCKHX
MaTeMaTHKOB M POCCHICKON MaTeMaTHYECKOH MIKOJIBI, K UCIIOIb30BaHHIO 3TUX JOCTHKEHHN B IPYTUX HayKaxX W MPHUKIAJHBIX cdepax;

2) rpakaaHcKoOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

FOTOBHOCTBIO K BBIIIOJIHEHHIO OO0sI3aHHOCTEN rpa)xaaHnHa W peaiM3alliid €ro I1paB, IMIPEACTAaBJICHHUEM O MATEMATUYCCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH, MPOIEAYp TPaKIAHCKOro OO0IIecTBa (HAampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
ITHYCCKUX HpO6J’ICM, CBA3aHHBIX C IPAKTUYCCKHUM IIPUMEHCHUCM ILOCTI/I)KGHI/II\/'I HayKW, OCO3HAHUEM BaXHOCTU MOPAJIBHO-3THYCCKUX IPHUHIUIIOB B
JIESITENIbHOCTH YYEHOTI0;

3) TpyaoBOe BOCTIMTAHHE:

YCTaHOBKOH Ha aKTUBHOE y4acTHE B PEIICHHU MPaKTHUECKHX 337a4 MaTeMaTHYeCKOW HANpaBICHHOCTH, OCO3HAHHWEM Ba)KHOCTH MaTeMaTH4eCKOIo
o0pa3oBaHHs HA MPOTSHKECHUN BCEH JKU3HU AJIS1 YCHEITHON MPOQEeCCHOHANBHON ESITETPHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM
Y MIOCTPOEHHEM MHIMBHIYATBHONW TPACKTOPUN 00pa30BaHUsl U )KU3HEHHBIX TUIAHOB C yYETOM JTMYHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTUYECKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIMOHAILHOMY M ACTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/1a4, PEHICHUH, pacCyXJIeHUH, YMEHHIO BUJIEThH
MaTeMaTH4YecKue 3aKOHOMEPHOCTH B MCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTAlMEH B IEATENLHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX IPEACTaBICHUHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOABI U
o011ecTBa, HOHUMAaHUEM MaTEeMaTHUECKON HAYKH Kak cepbl YeIOBEUECKON AEATEILHOCTH, ITAIIOB €€ Pa3BUTHSI U 3HAUMMOCTH ISl Pa3BUTHUS IMBHIIN3ALIH,
OBJIQICHUEM SI3bIKOM MAaTeMaTHMKH M MaTeMaTHYeCKOW KyJNbTYypoH KakK CpeICTBOM MO3HAHUs MHpa, OBJAJEHHEM INPOCTEHIIMMHU HAaBBIKAMU
MCCIIEIOBATENIbCKOM AESATENbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbs U IMOLNOHAJIBHOIO 0JIATONOTYYHSA:

TOTOBHOCTBIO TNPHMEHSATh MaTeMaTW4yecKue 3HaHUS B MHTEpEcax CBOETO 3/0pOBbs, BEICHHA 340POBOrO obOpas3a KM3HM (3I0POBOE NHTAHHME,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATUH M OTIbIXA, peryisipHas (u3nyecKas aKTUBHOCTDH), c(hOPMHUPOBAHHOCTHIO HaBbIKa pe(ieKCHH, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY W TaKOTo Xe MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOEe BOCTIMTAHUE:

OpHEHTallMell Ha TNPUMEHEHUE MaTeMaTW4YeCKUX 3HaHWH Uil pelleHrs 3aJad B O0JIaCTH COXPaHHOCTH OKpY)KaloUled cpenbl, IUIAHUPOBAHUS
MOCTYIIKOB U OLEHKH MX BO3MOXKHBIX IOCIICACTBHI ISl OKPY>KaroIled cpebl, 0CO3HAHWEM TI0O0AIBHOTO XapaKTepa 3KOJIOTMYECKUX MPOoOJIeM U MyTel MX
pelieHus;

8) aganTanus K M3MEHAIOIMMCS YCJIOBUSIM CONHATBHON U MPUPOAHON cpeabl:



TOTOBHOCTBHIO K ILGP'ICTBPISIM B YCJIOBHAX HCOHpCI[CJ'IéHHOCTI/I, TMOBBIIICHUIO YPOBHA CBOEHM KOMIICTCHTHOCTHU qgepe3 MPAKTUICCKYIO ACATCIBbHOCTL, B TOM

YHciie yMEHHE YUUTHCS Y IPYTUX JI0/IeH, MproOpeTaTh B COBMECTHON AEATEILHOCTH HOBbIC 3HAHHS, HABBIKM M KOMIIETEHIIH U3 OMBITA APYTHX;
HEOOXOIUMOCTBIO B (JOPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4HCiIe (GOPMYTUPOBATH UAEH, IOHSITHUS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HABATH Je(PULIUTH COOCTBEHHBIX 3HAHUHM W KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE pa3BUTHE;
CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYallMIO KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
NpUHIMAaeMble pellieHHus U IeHCcTBUS, GOpMYIHPOBATh U OLIEHUBATH PUCKH U TOCIIEACTBU, (POPMHUPOBATH OTBIT.
METAINPEMETHBIE PE3YJIBTATBI
IMo3naBaTtesbHbIE yHHBEpPCAJIbHBIE YUeOHbIE AeiicTBUA
BazoBble jJornueckue aeiicTBus:

BBISBIISITH M XapaKTEPU30BaTh CYLICCTBEHHbIC MPU3HAKH MAaTEMaTHUYECKUX O0BEKTOB, MOHATUH, OTHOIIEHUH MEXIy MOHITUSAMH, (POpPMYIUPOBATH
OlpeliesIeHHs] TOHATUH, yCTaHAaBIMBAThb CYLICCTBEHHBIM IPHU3HAK KilacCH(UKAMK, OCHOBAaHMWS JUIs OOOOIIEHHS W CpaBHEHHS, KPHUTEPUH
MPOBOAMMOTO aHAIN3a,;

BOCIIPUHUMATh, (OPMYIHUPOBATH U IPEOOPa30BBIBATh CYKACHUS: YTBEPAUTEIIbHBIC U OTPULIATEIIbHbIC, €IMHUYHbIE, YACTHBIC U OOLIHE, YCIOBHBIC,
BBISBIISITH MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpeuHrs B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKACHUSX, MpEAaraTh
KPUTEPUU 711 BBISIBIICHUSI 3aKOHOMEPHOCTEN M IPOTUBOPEUHH;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHUH 110 aHaJIOTHH;

pa3bupare [10Ka3aTeibCTBA MATEeMAaTHUECKUX YTBEPXKICHMH (NpsIMble W OT MPOTHBHOIO), IPOBOJUTH CAMOCTOSITEILHO HECJIOKHBIE
JIOKa3aTesIbCTBA MaTeMaTHUECKUX (DaKTOB, BHICTPAUBATh apryMEHTALMIO, TPUBOIUTH MIPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE
paccyKIeHus;

BBIOMpaTh croco0 pemieHus: yueOHOH 3anaun (CpaBHMBaTh HECKOJIIBKO BapHMAaHTOB pEIIEHHS, BHIOMpaTh HauOojiee MOAXOASIIUN ¢ yu€ToM
CaMOCTOSITETIbHO BBIACIICHHBIX KPUTEPHEB).

Ba3oBblIe HcciieoBaTeIbCKHe JeHCTBHSA.

UCIIOJIB30BaTh BOMPOCHI KaK MCCIE0BATENLCKUI HHCTPYMEHT TO3HAHHS, (OPMYIUPOBATH BOIPOCH, (PUKCHUPYIOIIUE MPOTHBOPEUHE, MPOOIEMY,
CaMOCTOSTEIHHO YCTaHABIMBATH UCKOMOE U JTaHHOE, OPMHUPOBATH THUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

MPOBOJIUTH TI0 CAMOCTOSITENILHO COCTABICHHOMY TUIAaHY HECJIOKHBINA SKCIIEPUMEHT, HEOOIbIIIOe UCCIIeOBAHNE TI0 YCTAHOBIICHHIO 0COOCHHOCTEH
MaTeMaTHIeCKOTro 00BEKTa, 3aBICHMOCTEH 00BEKTOB MEXKIy COOOI;

CaMOCTOSITETIbHO  (POPMYIMPOBAaTH OOOOIIEHHsT M BBIBOABI IO pe3yjbTaTaM INPOBEAEHHOTO HAONIOACHUS, HCCIEOBaHUsS, OLECHHUBATh
JIOCTOBEPHOCTD MOTyYEHHBIX PE3yIbTATOB, BBIBOAOB M 0000IIEHNH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOLIECCa, a TAKXKE BBIABUTATh MPEATIONOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ nndopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISl pellieHHs 3a1a4H;
BBIOUPATh, aHAJTM3UPOBATh, CACTEMATH3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIINIO PA3IMYHBIX BUJIOB U (POPM TIPE/ICTABICHUS;



e BeIOMpaTh (GopMy TMpeAcCTaBICHUS HHPOPMAINK W WLTIOCTPHPOBATH pEIIaeMble 3aJadil CXeMaMH, AuarpaMMam#, WHOW TpapuKod W WX
KOMOHHAIUSIMU;

®  OICHMBATH HAAEKHOCTH MH(OPMAIMK TI0 KPUTEPHUSM, TIPEATIOKECHHBIM YUHUTENIEM WK CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIEC yHHBepCcaJbHbIE y4eOHbIe 1eHCTBUA:

e BOCIPUHHMATH U (OPMYIHUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHSMH U LIEJISIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHHs B YCTHBIX M IICbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 110 X0y PELICHUS 3a/1aui, KOMMEHTHUPOBATh TIOJTyUYCHHBIH Pe3yJbTaT;

e B X0/1€ OOCYXKICHHS 33a[]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbI, IPOOJIeMBbI, pelraeMoil 3a/1aun, BICKa3bIBaTh M/IEH, HAIIEJICHHBIE Ha
MIOWCK PeIIeHHsI, COTIOCTABIISITH CBOU CYKACHUS C CY)KICHUSAMH APYTHX YYACTHUKOB JHAJora, OOHApYKMBaTh Pa3iMuUe U CXOACTBO MO3UIHIA, B
KOPPEKTHOH (opme HOopMyIHpOBaTh Pa3HOTIACHS, CBOH BO3PAKEHHUS;

® TIPEICTABIATH PE3YNbTATHl PEIICHUS 3a/Ja4yl, SKCIIEPUMEHTa, WCCIIECJOBAHUA, IPOEKTA, CAMOCTOSTEIHHO BHIOMPATh (hOpMaT BBICTYIUICHHS C
y4ETOM 3aJ1a4 MPe3eHTAINN 1 OCOOSHHOCTEH ayIuTOpHH;

e [OHMMATbh U KCIIONIB30BAThH MPEUMYIIECTBA KOMAHIHOW M WHANBUAYAILHON paOOTHI TP PELUICHUH YUeOHBIX MaTEMAaTHIECKUX 33/1a4;

o IMPpUHUMATL LECJIb COBMECTHOM ACATCIIBHOCTH, INJIAHUPOBATH OpPraHu3aluio COBMECTHOM pa60Tm, pacipeacjaATb BUbI pa60T, A0roBapuBaThLCA,
00Cy)IaTh MPOLIECC U PE3yIbTaT PabOThI, 0000IATh MHCHHUS HECKOJIBKUX JFOCH;

® y4acTBOBAaTh B TPYMIIOBEIX (opMax paboThI (00CYXIeHHsI, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI M JPYTHE), BHIIOIHATH CBOIO 9acTh paOOTHI U
KOOpAMHUPOBATH CBOH I[eﬁCTBHH C ApyruMn 4Yi€HaMH KOMaHbl, OLCHHMBATHL Ka4Y€CTBO CBOCI0 BKJIaga B O6HlHI71 IMPOAYKT MO KPUTCPUIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aMMOJICHCTBUS.

PeryasTuBHbIe yHUBepCATbHBIE YUeOHbIE AeiicTBUSA
Camoopranu3aums:

®  CaMOCTOSTEIBHO COCTABIIATH IUIaH, AITOPUTM PEIICHHUS 3a/1a4u (WK €ro YacTh), BRIOMPATh CIIOCOO pelIeHHs C yIETOM UMEIOIINXCS PECYPCOB H

COOCTBEHHBIX BO3MOXKHOCTE, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOW MH(pOPMAIIHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

e  BIAJIETh crlocobaMu CaMONPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U pe3yJibTaTa pelieHns MaTeMaTHIecKoi 3a1aum;

o npeaABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HHMKHYTH IIpH PEHICHUH 3aJla4yd, BHOCHUTHL KOPPCKTUBBI B [ACATCIHLHOCTHL Ha OCHOBE HOBBIX
00CTOSITENTCTB, HAIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHUBATH COOTBETCTBHUE pe3yjbTaTa AEATEILHOCTH MOCTABICHHOW LIETH M YCIOBHUSIM, OOBSCHITH MPUUUHBI JOCTHXEHHS WM HEIOCTHKEHUS
[EJN, HAaXOJIUTh OIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATDI

K koHIity 00y4deHust B 7 Kjacce 00y4aronUiCs MOYYUT CICAYIOUIUE TPEIMETHBIC PE3YJIbTAThI:

Yucaa v BbIYMCIEHHSA

BBIHO.HHS[TB, CoucTas yCTHBIC 1 TMCbMCHHBIC HpI/IéMI)I, apI/I(bMeTI/I‘-IeCKI/Ie HeﬁCTBHH C palilMOHAJIbHBIMU YUCJIaMU.

HaxonuTh 3Ha4YeHHs YHUCIIOBBIX BBIPAXCHHWH, MPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI M TMPUEMBI BBIYHMCICHHSA 3HAU€HUN APOOHBIX BBIPaXKEHHH,

cojiepKammmx 0OOBIKHOBEHHBIC B JIECATUIHBIC APOOH.



[TepexoauTs OT omHON (HOPMBI 3amUcH yKcesd K Apyroi (IpeoOpa3oBbIBaTh AECATUYHYIO APOOL B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTU B OECKOHEYHYIO ICCATUYHYIO IPOOH).

CpaBHUBATH U yNOPSIOUNBATH PALIUOHATIBHBIE YUCIIA.

OKpyriiTh yucia.

BreINOMHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIUMCICHUH, OIEHKY 3HAUEHHWH YHCIOBBIX BBIpRXEHHN. BBIMOMHATH NEHCTBUS CO CTEHEHSIMH C
HAaTypaJbHBIMU I1I0KA3ATEISIMMU.

IIpuMeHATh IPU3HAKK JENUMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemlats npakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBA3aHHBIE C OTHOLICHHEM BEIMYMH, IPONOPLMOHAIBHOCTBIO BEJIMYUH, IIPOLEHTaMH,
MHTEPIPETUPOBATH PE3YJILTATHI PEIICHUS 33/1a4 ¢ YIETOM OTpaHHUUCHHI, CBA3aHHBIX CO CBOWCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Aare0panvecKkue BbIPasKeHHS

Hcnonp3oBath anreOpanveckyro TEpPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHATH €€ B IIPOLleCce OCBOCHUS YUeOHOT0 MaTepHaa.

Haxonuth 3HaueHus1 OyKBEHHBIX BHIPQKEHHUH NPH 3aIJaHHBIX 3HAUCHHUAX TEPEMEHHBIX.

BeimonHsaTh mpeoOpa3oBaHus LEOT0 BBIPAKEHNSI B MHOTOWIEH MPHUBEICHUEM MOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BEIMoNHATE yMHOKEHHE OJJHOUICHA HA MHOTOWICH M MHOTOWICHa HA MHOTOWICH, TPUMEHATH POPMYJIIBI KBaIpaTa CyMMBI H KBaJpaTa Pa3HOCTH.

OCyHIeCTBIISATh Pa3OKEHUE MHOTOWICHOB HA MHOXHTENIW C TMOMOIIBIO BBIHECEHHS 32 CKOOKHM OOIIETr0 MHOXKHUTENS, TPYNIIHPOBKU CJaracMbiXx,
npuMeHeHus] POpMYIT COKPaIEHHOTO YMHOKEHHSL.

[TpumensaTs mpeoOpa3zoBaHKs MHOTOUYJIEHOB JJIS PEIISHUS Pa3IMYHbBIX 33/1a4 U3 MaTEMAaTUKH, CMEKHBIX IIPEMETOB, U3 PEAIbHOM NMPaKTHKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMU MTOKA3aTESIMHE JUISI TPe0Opa30BaHUs BHIPAKEHHI.

YpaBHeHHs U HEpaBeHCTBA

Pemate nuHelHbIE ypaBHEHHS C OJHOW NEPEMEHHOM, MIPUMEHSS ITpaBUila MEPEX01a OT UCXOJHOIO YPaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsiTs,
SBJISIETCS JIX YNCIIO KOPHEM YPABHEHUSI.

[TpumensaTs rpaduyeckre METOAbl IPU PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[TonOupate npuUMepHI Iap YKCEl, SIBISIOINXCS PELIEHHEM JIMHEHHOT0 ypaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH Ipa)K JIMHEHHOTO YpaBHEHUs C IByMsl IEPEMEHHBIMHU, HOJIb3YICh IPa)uKOM, IPUBOAUTH PUMEPHI PELICHUS
YpaBHEHHUS.

Pemrate cucteMbl IBYX JTMHEHHBIX YpaBHEHH ¢ IByMs IEPEMEHHBIMH, B TOM YHUCIIe IpadUuecKu.

CocTaBnATe W pelmaTh JMHEHHOE YpaBHEHHME WINM CHCTEMY JIMHEHHBIX YpaBHEHHWM MO YCIOBMIO 3aJadyd, MHTEPIPETHPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33J[aui TIOJTYYEHHBIN pe3ybTarT.

DOyHKIUH

W3obpaxkaTh Ha KOOPIMHATHOW NMPSIMOIM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM, JIyYd, OTPE3KH, MHTEPBAJIbI, 3alIUCHIBATh YHCIIOBBIC
NPOMEXYTKH Ha alreOpandecKoM SI3bIKE.

OTMedaTh B KOOPIAMHATHON MJIOCKOCTH TOYKH IO 33aHHBIM KOOpPAMHATaM, CTPOUTH IrpaduKu JTUHEHHBIX QyHKIUA. CTpouTs rpaduk QyHKUUU Y =
x|.



OnwuceiBaTh ¢ TOMOIIBIO (YHKLIMI W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMUYMHAMU: CKOPOCTb, BPEMs, PAacCTOSHHE, LIeHa, KOJMYECTBO, CTOMMOCTD,
POU3BOAUTENBHOCTE, BPEMs1, 00BEM PabOTHI.

HaxonuTs 3HaueHne QyHKIMHU 110 3HAYSHHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii Cocod MpeIcTaBiIeHUs U aHaInM3a UHQOPMAIMH, U3BJIEKAaTh U WHTEPIPETUPOBATh HHPOPMALIUIO U3 TPa(UKOB peanbHBIX
MIPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce o0ydyaromuiics MOMYYHT CIAEAYIOIIUE MPEAMETHBIE PE3yIbTaThI:

Yuciia 1 BbIYUCICHUSA

Hcnonp3oBaTh HavyalbHBIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTENBHBIX YHCEN JAJS CPaBHEHHS, OKPYIJICHHWS W BBIYMCICHUH, H300pakaTh
JIEHCTBUTEIIbHBIEC YUCIIA TOYKaMU Ha KOOPAWHATHOM IPSIMOM.

[TpuMeHATh, TOHATHE apUPMETHUECKOTO KBaAPAaTHOTO KOPHS, HAXOAWUTh KBaApaTHbIE KOPHH, WCIONB3Yys TP HEOOXOAMMOCTH KalbKYJSATOD,
BBITIOJTHATH PE00pa30BaHUs BBIPAXKCHUH, COJEPKALINX KBaIpaTHbIC KOPHHU, HCIIONB3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIINX U MaJIBIX YUCET C IIOMOIIIBIO AECSITHUHBIX po0eii u crenenei yncna 10.

Auare0panveckue BbIpPasKeHHS

[TpuMeHSATh MOHSTHE CTENIEHH C LEJIBIM MIOKa3aTelleM, BBITOIHATE IPeoOpa3oBaHusl BRIPAXKEHUH, COJIEPKALINX CTETIICHH C [EJTBIM TIOKa3aTeeM.

BhIMonHATh TOXKAECTBEHHBIE PEOOpa30BaHUs PALMOHAIBLHBIX BBIPAXKCHUN HAa OCHOBE NMPAaBWJ JACHCTBHI HaJ MHOTOWICHAMHU U anreOpandecKUMHU
JIPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIA TPEXUIEH HA MHOXKUTEIIU.

[TpumenaTs npeoOpa3oBaHUs BhIpAXKEHUN IS PEUISHNUS PA3IMIHBIX 3a/1a4 U3 MaTEMATUKH, CMEXXHBIX IIPEMETOB, U3 PEAbHOM MPaKTHKH.

YpaBHeHNs 1 HEPABEHCTBA

Pemarp nuHeliHbIe, KBaJpaTHBIE YPaBHEHHS U PallMOHAJIbHBIE YPaBHEHUS, CBOJSAIINECS K HUM, CHCTEMBI ABYX YPaBHEHUH C IBYyMsI IE€PEMEHHBIMH.

IIpoBoauTh mpoCTEilliNe HCCIENOBaHUS YPAaBHEHMH M CHUCTEM YpaBHEHHMH, B TOM 4YHCJIE€ C HPUMEHEHHEM TIpaduyecKux IpeacTaBICHUI
(ycTanaBnIMBaTh, UMEET JIM YPAaBHEHHE HJIM CUCTEMA YPaBHEHHUH PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

IlepexoauTh OT CIOBECHOH (HOPMYIMPOBKU 3aAa4M K e€ anreOpanueckoi MOZEIH C MOMOIIBIO COCTaBJICHHs YPaBHEHUS! MM CUCTEMBbl ypaBHEHHUIA,
HUHTEPIPETUPOBATE B COOTBETCTBUHU C KOHTEKCTOM 3ajauy MOITY4YECHHBIN pe3ybTar.

IIpyMeHATE CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIaTh JMHEHHbBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBI, 1aBaTh
rpaMuecKyro WILTIOCTPALMI0 MHOKECTBA PELICHUI HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[lonnmarp 1 MCHONB30BaTh (PYHKIHOHAJIBHBIE MOHITUS U SI3bIK (TEPMHUHBI, CUMBOJHYECKHE OOO3HAUCHMS), ONpPEACNITh 3HaYeHHE (YHKLUUH I10
3HAaYECHHUIO apryMeHTa, ONpeeNsiTh CBOMCTBa (PyHKIMHU 10 € Tpaduky.

CrtpouTs Tpad Ky dIeMEeHTapHBIX (YHKIHA BUA:

y = kix, y=x2,y =x3,y = |X|, y = VX, OrichIBaTh CBOHCTBA YHCIOBOI (YHKIMH 110 €8 rpaduKy.

K koH1y 00yueHus B 9 kj1acce 00y4arOIMNACS MOIyYUT CICAYIOMINE TPEIMETHBIC Pe3yIbTaTh:

Ymucna v BBIYUCICHAS

CpaBHUBaTh U yNOPSIOYNBATH PallMOHATIBHBIE U HPPALIMOHATIBHBIE YNCIIA.



Bomonusate apudmernyeckue OEHCTBUS C PAalMOHAIBHBIMU YHCIAMH, COYETas YCTHBbIE W MUCHbMEHHBIC MPUEMBI, BBHIIOTHATH BBIYHUCICHUS C
UPPALMOHAIbHBIMY YUCIIAMM.

Haxonuts 3HaueHUs CTENEHEN C LEJIBIMU [IOKA3aTEIsIMU U KOPHEW, BBIYUCIIATH 3HAUYEHUS] YUCIIOBBIX BBIPAKECHUMN.

OKpyraTh AEMCTBUTENBHBIE YUCIIA, BHITOIHATH MPUKUAKY PE3yJIbTaTa BEIUNCICHUH, OLIEHKY YMCIOBBIX BBIPAKEHUI.

YpaBHeHHs U HEpaBeHCTBA

Pemrats nuHeliHbIe ¥ KBaJpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOISIINECS K HUM, IPpOCTeiIne JpoOHO-palliOHaTbHBIE YPAaBHEHHSI.

Pemats cucrteMbl ABYX JIMHEHHBIX YPAaBHEHHUM C ABYMs IIEPEMEHHBIMU U CHCTEMBI JBYX YPAaBHEHHM, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIACTCA
JIMHENHBIM.

Pemrath TekcTOBBIC 331a4H ANTeOpandeCcKUM CIIOCOOOM C ITOMOIIBIO COCTABJICHHUS YPaBHEHHS UIIM CUCTEMBI IBYX YPaBHEHUH ¢ ABYMsI T€PEMEHHBIMH.

[TpoBoauTh TpoOCTEHIe HUCCIENOBaHWS YpaBHEHHMH M CHUCTEM YpaBHEHHWH, B TOM 4YHCIE C NpPUMEHEHHEM TpaduyecKux IpeacTaBICHUI
(ycTaHaBnMBaTh, UIMEET JIU YpaBHEHHE WIIM CUCTEMA YPaBHEHUH pellieHus], €CIIM UMEET, TO CKOJIBKO, U IpoYee).

Pemrate nuHeiiHbIE HEepaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHWE HEPAaBEHCTB HA YHCIOBOW IPSIMOM, 3aMUCBHIBATh PELICHUE C
IIOMOILBIO CUMBOJIOB.

Pemath cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIONIME KBaJIpaTHOE HEPABEHCTBO, HM300pakaTh pEHIEHHUE CHCTEMBI
HEPaBEHCTB HA YKMCIIOBOU MPSMOM, 3aIIUChIBATh PEIIEHUE C [IOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHbIX 3a4a4.

DyHKUNH

Pacno3naBaTh QpyHKIMM W3y4eHHBIX BUAOB. [loKa3piBaTh CXEMAaTHUECKH PACIIONOKEHHE HA KOOPJUHATHOM IJIOCKOCTU IpaguKoB QyHKUUH BUAA: Y =

kx,y =kx + b,y =kix,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBEcHMOCTH OT 3HaUeHHi1 KO3(DUIHEHTOB, OMICHIBATE CBOKCTBA (DYHKITHI1.

CTpouth U H300pakaTh CXeMaTn4ecku TpaduKu KBaApaTUIHbBIX (PYHKIUHA, OMTUCHIBATE CBOWCTBA KBaJPAaTHUHBIX (PYHKIIUH 10 UX TpaduKaM.

PacnoznaBatb kBagpaTHUHyIO QYHKIHIO 10 (hopMyIie, MPUBOAUTE MPUMEPHI KBAIPATUIHBIX (PYHKIMN U3 peaibHOM KU3HU, (GUIUKH, TEOMETPUH.

Yuc10BbIe MOCJIEI0BATEILHOCTH U IPOrpeccuu

PacrnozHaBath apupMeTHUIECKYIO U TEOMETPUIECKYIO MTPOTPECCUH MTPH Pa3HBIX ClIoco0ax 3a1aHusl.

BEIMONHATS BEIYUCIICHHS C UCTIONB30BaHKEM GOpMYII N-TO ulieHa apu(METHYECKOH U TeOMETPUIECKON MPOTPECCHii, CYMMBI IIEPBBIX N WICHOB.

N3o0pakaTh 4ieHBI OCIEI0BATEIILHOCTH TOUYKAMH Ha KOOPIMHATHOM TUIOCKOCTH.

Pemrate 3a7aum, cBS3aHHBIE C YHCIOBBIMHU TOCIIEAOBATEIHHOCTSAMH, B TOM YHCIE 3aJla4d W3 pealibHOM JKU3HU (C HCIOJIh30BaHUEM KalIbKYJISITOPA,
IUQPOBBIX TEXHOIOTHUH).

MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM NPOI'PAMMBI

7 KJIACC

Kon IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM




NMPOBEPSIEMOr0 o0pa3oBaTeIbHO NPOrPaMMBbI OCHOBHOIO 001ero 00pa3oBaHus
pe3yJbTarta
1 UYucna v BEIUKCIIEHUS
11 BrimonHsATe, coderass ycTHbIE UM THCHMEHHBIE TNPHEMBI, apu(MeTHYecKHe
' JIEHCTBUS ¢ PAallMOHATIBHBIMU YHCIaMU
HaxonuTh 3HaueHHMs 4YHCIOBBIX BBIPAXKEHHUH, NPUMEHSITH pa3zHOOOpas3HbIe
1.2 crocoObl W TpUEMBI  BBIYMCICHUS 3HAYEHUH JPOOHBIX  BBIPAKEHHI,
COJEPKALINX OOBIKHOBEHHBIE U IECSTUYHBIE APOOH
[MepexoauTh OT oxHOW (HOPMBI 3amUCH 4YMCEN K JAPYrou (mpeoOpa3oBHIBATH
1.3 JECATHYHYIO Npo0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEYHYIO IECATUIHYIO IPOOB)
14 CpaBHHBATh U YHIOPSIOYUBATH PALUOHAIBHBIC YUCTIA
15 OxpyrATh yucia
BBINIONHATE NPUKUIKY M OLEHKY PE3yJIbTaTa BBIYMCIICHUN, OLIEHKY 3HAY€HUI
16 YHCJIOBBIX BBIPAKCHUH. BBIMOIHATE AEHCTBHS CO CTENEHSMH C HATYPaJIbHBIMU
MOKa3aTesIMU
17 [IpuMeHsTH NpU3HAKK JETUMOCTH, Pa3IoKEeHHE Ha MHOXKHUTENIN HATYpaJbHbBIX
' YHCe
PemaTts npakTHKO-OpPMEHTHPOBAHHBIE 33/Ja4Y, CBS3aHHBIE C OTHOIIEHHEM
18 BEJIMYNH, PONOPIHOHAIBHOCTBIO BEJIMYMH, TPOLEHTAMHU, HHTEPIIPETUPOBATh
' pe3ysibTaThl pelIeHus 3ajad ¢ y4E€TOM OrPAaHUYEHUM, CBSI3aHHBIX CO
CBOWCTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 Anrebpandeckre BbIPaKESHUS
21 Hcnonp3oBaTh anre0GpanvecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€

B IIPOLIECCE OCBOCHHS YYEOHOT'O MaTepHaa




Haxomute 3HadyeHMs 6y1(BCHHI)IX BI;Ipa)KCHI/Iﬁ nopu 3aJaHHBIX 3HAUYCHHUAX

2.2
MIEPEMEHHBIX
23 BrimonHsaTe mpeoOpa3oBaHus LEIOr0 BHIPAXKCHUSI B MHOTOWICH MPUBEACHUEM
' MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BpINONHATE yMHOXEHUE OJHOWICHa HAa MHOIOWIEH M MHOIOYIEHa Ha
' MHOTOYJIEH, IPUMEHATH (POpMYJIIBI KBaJpaTa CyMMBI H KBaJpaTa PasHOCTH
OCyIIeCTBIATh PAa3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIH C ITOMOUIBIO
25 BBIHECEHHSI 332 CKOOKH OOIIEro MHOXHTENS, TPYNIHPOBKH CJaracMealx,
IpUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOXKEHUS
25 [MpumensaTs TpeoOdpa3oBaHUsl MHOTOWICHOB ISl pEIICHHS Pa3IUYHBIX 33724 U3
' MaTEMAaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NMPaKTHKU
97 Ucnonp3oBaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU IOKAa3aTeJsIMU IS
' npeoOpa3oBaHMs BEIPasKCHUN
3 YpaBHEeHHS U HEPaBEHCTBA
Pemate JIMHEWHBIE ypaBHEHUS C OJAHOW IIEPEMEHHOM, NPUMEHsIS IpaBUia
3.1 nepexoja OT MCXOAHOIO YpaBHEHUsI K PaBHOCWIBHOMY eMmy. IIpoBepsTs,
SBJISICTCS JIX YNCIIO KOPHEM YPaBHEHUS
3.2 [MpumensaTs rpaduyeckre METOJIBI TIPY PEIICHUH JTMHEHHBIX YPaBHEHUH U HX
' CUCTEM
33 [MonGupare mnpuMepbl Map 4YHCeN, SBISIONIAXCS pPENICHUEM JIMHEHHOTO
' YPAaBHEHUS C ABYMs IEPEMEHHBIMU
CtpouThs B KOOPAWHATHON IJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C IBYMs
3.4 NEPEMEHHBIMHU; TOJIB3YSICh TpauKOM, TPHBOAUTH MPUMEPHl PELICHHUS
ypaBHEHUS
35 Pemats cuctemsl ABYX JMHEMHBIX ypaBHEHUH ¢ ABYMs NEPEMEHHBIMH, B TOM




qucie rpaguuecKu

CocTaBisate u pemarb JIMHEHHOE YpaBHCHHUE WJIN CUCTEMY JIMHEHHBIX

3.6 YpaBHEHUI 1O YCIIOBUIO 3aJlaud, HHTEPIIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J[auil TIOJTY4YEHHBIN pe3yapTaT
4 Koopaunats! u rpaduku. @yHkuun
N3o0paxath Ha KOOPAWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHNE 33JaHHBIM
4.1 KOOpAWHATaM, JIy4d, OTpe3KH, MHTEpBaJIbl, 3alHCHIBaTh  YHCIOBHIE
MPOMEXYTKH Ha alTreOpandecKoM SI3bIKe
4.2 OTMmeuaTh B KOOPIMHATHOM MJIOCKOCTH TOYKH T10 33/IaHHBIM KOOpAMHATAM
4.3 Crtpourts rpaduku tuHeHHBIX QyHKINH. CTponTh rpaduK QyHKINH Y = [X|
OnuceiBaTh ¢ HOMOLIbIO (YHKIMM M3BECTHBIE 3aBUCHMOCTH MEXKAY
44 BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOJUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuts 3HaueHne QyHKIMY 110 3HAYEHHUIO €€ apryMeHTa
[lonumarps rpaduueckuil croco® MpeACTaBICHUS M aHaIW3a HHQOPMAIMH,
4.6 U3BJIE€KaTh M HWHTEPIPETUpOBaTh HH(POpManMi0O U3 TrpaduKOB peaJbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KVIACC
Kon "
IIpoBepsieMble peAMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOI0 001ero 00pa3oBaHus
pe3yJabTaTta
1 Uucna v BBIYUCIIEHUA
Hcnonp30BaTh HavanbHBIE NPEACTABICHHS O MHOXECTBE JEHCTBUTEIBHBIX
11 YyhceNnl IS CpaBHEHHUS, OKPYIVIEHMS ¥  BBIYHCICHHH, HU300pakaTh

JIEUCTBUTENbHBIE YUCJIa TOUKaMU Ha KOOPJAUHATHON MIPSIMOM




HpI/IMeHHTL IIOHATHC apI/I(bMeTI/I‘IeCKOI‘O KBaApaTHOTO KOpHA, HAXOIUTbH

KBaJJpaTHBIC KOpHHU, HCIIOJIB3YA npu HGO6XOI[I/IMOCTI/I KaJIBKYJIATOP,

1.2 BBITIOJIHSATH IPeoOpa3oBaHMs BBIPAXKEHHUH, COAEP)KAILUX KBaJpaTHbIE KOPHH,
HCIIOJIb3YsI CBOMCTBA KOPHEN
13 Hcnonp3oBaTh 3anucu OONBIIMX W MAlbIX YHCEN C IOMOIIBIO JECSTUYHBIX
' npobeii u creneHe gncma 10
2 Anrebpandeckuie BEIpaXKeHHS
21 HpI/IMCHSITI) IIOHATHEC CTCIICHHU C I CJIbIM IIOKa3aTcJIEM, BBIIIOJIHATH
' npeoOpa3oBaHys BEIPAKEHUH, COACPKALINX CTEIEHH C LeJIbIM II0Ka3aTeIeM
99 BBIMONHATE TOXKAECTBEHHBIE TIPEOOPA30BaHUs PAllHOHATIBHBIX BBIPAXKCHUH Ha
' OCHOBE IIPaBWJI ACUCTBUNA HaJ MHOTOWIEHAMH U anreOpandeckuMu Jpo0siMu
2.3 PacknanpIBaTh KBaJpaTHBIN TPEXUWIEH HA MHOKUTENN
24 IIpumenaTs peobpa3zoBaHMs BBHIPAKEHHUM IS PEIICHUS PAa3IWYHBIX 3a/1a4 U3
. MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKU
3 YpaBHEeHHS U HEPABEHCTBA
31 Pemate nuHelHblE, KBaJpaTHbIE YpaBHEHUS U palMOHAJbHbIC YPaBHEHHS,
. CBOAAIIUECA K HUM, CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IByMs IEPEMEHHBIMU
[IpoBoauTth mpocreiimue uccaenoBaHUs YpPaBHEHUH M CHCTEM ypaBHEHUH, B
3.2 TOM YHCIIE C TIPUMEHEHHEM rpaduyeckux mNpeicTaBlIeHHH (yCTaHABINBATh,
. HUMECT JIM YPaBHCHHUEC WM CUCTEMaA ypaBHeHHi/‘I peuicHusA, €CJIn HUMECT, TO
CKOJIBKO, U TIpOYee)
[TepexonuTh OT clIOBECHOM (HOPMYJIHMPOBKHM 3agaud K e€ ajnreOpandeckoi
23 MOJENM C TOMOILBIO COCTAaBICHHS YpPaBHEHUS HJIM CHCTEMBl YPaBHEHHH,

HUHTCPIOPECTUPOBATL B COOTBCTCTBUU C KOHTCKCTOM 3aJiadyun HOJ'Iy‘-ICHHLIﬁ

pe3yabTaT




HpI/IMeHSITL CBOMCTBA YMCJIOBBIX HEPABCHCTB JIs1 CPABHCHHS, OLICHKH, PCUIATh

JIMHCIHBIC HCPABCHCTBA C OI[HOﬁ HCpCMeHHOﬁ n HUX CHCTCMBI, aaBaTb

3.4
rpauuecKy0 MIUIIOCTPALMI0O MHOXKECTBA PELICHUI HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIHAN
[lonnmarh ¥ KCHONB30BaTh (YHKIMOHANBHBIC TOHITUS M SI3bIK (TEPMHHBL,
41 CUMBOIIMYECKIE 0003HAYEHMS), ONPEACIIATh 3HaUeHE (PYHKIUU 110 3HAYSHHIO
apryMeHTa, OIpeAeNsTh CBOMCTBA GYHKIUH 10 €€ rpaduKy
Ctpouts Tpad Ky IEMEHTAPHBIX (HYHKITHA BHA!
y=k/x
4.2 y
k/x
, ¥ =X2,y = X3, y = |X|, OIUCHIBATh CBOMCTBA YMCIIOBOH (PyHKIMHU TI0 €€ TpaduKy
9 KJIACC
Konx .
IIpoBepsieMble npeAMeTHbIE Pe3yIbTAThI OCBOEHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTebHON MPOrPaMMbI OCHOBHOI0 001ero 00pa3oBaHusA
pe3yJabTarta
1 Uucna ¥ BEIYUCIICHUS
11 CpaBHUBATh U yIIOPAI0YMBATH PAIlMOHANBHbIE H HPPAIIOHAIBHbIE YUCIIa
Brimonusats apudmeTrueckue AeUCTBHUS C pallMOHATILHBIMH YHCIaMH, COUETast
12

YCTHBIC n INHUCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYHCIICHUS C

HppaluOHAJIbHBIMU YUCJIAMU




HaXOI[I/ITI) 3HAYCHMS CTCICHEH C OCJIbIMH  IIOKA3aTCIIsIMHU U KOpHCfI,

L3 BBIYHCIISTH 3HAUEHHS YUCIIOBBIX BBIPAKEHUI
14 OKpyriasaTh [OEHCTBUTEIbHbIE YHWCIA, BBIIOJIHATH MPUKUIKY pe3yibTara
. BBIYHCIIEHUH, OLIEHKY YUCIIOBBIX BBIPaKEHUH
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pemares nuHElHBIE W KBaJpaTHBIE ypaBHECHMsI, YPaBHEHUS, CBOIAIIMECA K
. HUM, TIpocTeine qpoOHO-paoHATBEHBIE YPAaBHEHNUS
Pemate cucrtemsl IBYX JIMHEMHBIX YPABHEHUH € JIBYMs II€PEMEHHBIMH M
2.2 CHUCTEMBI JIBYX YpaBHEHHMH, B KOTOPBIX OJHO YypaBHEHHE HE SBIAETCA
JIMHEVHBIM
Pemarh TekCTOBBIC 3a/jauM  alreOpaluecKUM CIIOCOOOM € MOMOIIBIO
2.3 COCTaBJICHMsI YpaBHEHHMS WM CHUCTEMBI [JBYX VypaBHEHUH C JByMd
MepeMEeHHBIMU
[IpoBoauTE mpocTelIe UCCIENOBAHNA YPaBHEHUN M CHCTEM ypaBHEHHM, B
”4 TOM 4HCJIE€ C MOPUMEHEHHEM TIpaHuyecKux IpeACTaBICHUN (Hampumep,
. YCTaHABIMBaTh, UMEET JIM ypPAaBHEHUE WM CHUCTEMa YpaBHEHHH pEIIEHU,
€CIIM IMEET, TO CKOJIBKO)
Pemarp nuHEWHBIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
25 pelieHre HEpaBeHCTB Ha 4YHCIOBOM TPSAMOM, 3amMChIBaTh pEIICHHE C
TTOMOIIHI0 CHMBOJIOB
Pemarp cucreMbl  JIMHEHHBIX  HEPaBEHCTB, CHCTEMbI  HEPaBEHCTB,
26 BKJIIOYAIOLINE KBaJpaTHOE HEPAaBEHCTBO, HM300pakaTb PpEIICHHE CHCTEMbI

HCPaBCHCTB Ha YHCIIOBOI HpﬂMOﬁ, 3allUChIBATL PCHIICHHUC C IIOMOLIbBIO

CHUMBOJIOB




2.7

Hcnons3oBaTh HEPABCHCTBA IPH PCUHICHUU PA3JIMYHBIX 3a1a4

3 OyHKIMH
PacnioznaBath QyHKUIMHM H3ydeHHBIX BHIOB. [loka3blBaTh CXeMaTW4ecKd
31 pacrmoyioKeHHe Ha KOOPAMHATHOM IUIOCKOCTH TpaduKoB (QYHKIUA BHIA:
' y=kx, y=kx+tb, y=k/Xx, y=ax*+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (HUITUEHTOB, OMTUCHIBATH CBOWCTBA (DYHKIIHIA
32 [Toka3piBaTh CXEMaTHUYECKH PACIOJIOKECHUE Ha KOOPAMHATHOW IIOCKOCTH
' rpa¢ukoB GyHKUMH BUa y = VX, y = |X| ¥ OMHUCBHIBAaTh CBOMCTBA QYHKIHIA
33 Crpouth u M300pakaTh CXEMATHUYECKH Tpa(uK¥ KBAaIpPaTHYHBIX (DYHKITUH,
' OIMCHIBAaTh CBOMCTBA KBAAPATUYHBIX (DYHKIHH 110 UX TpaduKam
34 PacnioznaBath KBajpaTHuHyr0 (YHKIUIO MO0 (OpMYIie, TPUBOJUTH MPUMEPHI
' KBaJ[paTUYHBIX QYHKIWH U3 peanbHOM )KU3HHU, PU3UKH, TEOMETPUH
4 Apudmerndeckas 1 reoMeTpuIecKas HpOrpeccHu
i1 PacrniozHaBaTh apu)MeTHIECKYIO H TEOMETPHUIECKYIO POTPECCHUH TPH Pa3HBIX
' crioco0ax 3aj1aHus
42 BBINONHATS  BBIYMCICHUS C  UCIONB30BaHMEM (opMmyn N-ro  dieHa
' apupMeTHIECKON ¥ TEOMETPHIECKON IPOTPECCHI, CYMMBI IIEPBBIX N WICHOB
43 Nzo0paxkath 4YieHBI IIOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPJIUHATHOU
' TUIOCKOCTH
Pemate 3amaum, cBs3aHHBIE C YMCIIOBBIMH MOCIIENOBATEIBHOCTSMHU, B TOM
44 4ucie 3aJadyd M3 PeajbHOM KHU3HM (C HMCIOJIB30BAHHEM KallbKYJISTOPA,

U(GPOBBIX TEXHOJIOTHH )

INPOBEPAEMBIE 3JIEMEHTBI COIEP KAHUA



7 KJIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJlEePKAHUS
1 Uricna v BEIYHACICHUS
Jpobu OOBIKHOBEHHBIC M IECATUIHBIC, TIEPEXOT OT OJHOM (hOPMBI 3aIUCH Ipodeit K
11 npyroid. IloHATHE pannOHANBHOIO 4YHCIA, 3aMCh, CPABHEHHE, YHOPSIIOYMBAHHE
paMOHaNbHBIX YHCET

12 ApudmeTrnyeckue ACHCTBUA C PpalUOHATIBHBIMM dYHciaMu. PerieHue 3agad U3
' peabHOM MPAaKTUKK Ha 9acTH, Ha Jpo0u

13 CreneHp ¢ HaTypaJbHBIM IOKa3aTeNeM: ONpeaesieHre, MpeoOpa3oBaHUe BBIPAKECHUH
' Ha OCHOBE ONPECICHUS, 3aIHCh OOJBIINX YHCET

14 [IponieHTHI, 3amuch NPOLEHTOB B BUAE IpoOM M ApoOHM B BUAE NPOLEHTOB. 1pu
' OCHOBHBIE 33J]aull Ha MPOLIEHTHI, pelIeHHe 3a7a4 U3 pealbHOM MpaKTUKU

15 [IpuMeHeHne NPU3HAKOB [ENMMOCTH, Pa3loXEHHE Ha MHOXHUTEIM HAaTypaJbHbIX
' umcen

1.6 PeasbHbIe 3aBUCHMOCTH, B TOM YHCIIE MIpsiMasi 1 00paTHast MPOIOPLHUOHAIBHOCTH
2 AnreOpanveckue BEIpaKeHUS

21 IlepeMeHHbIE, 4YHCIIOBOE 3HAYEHUE BBIPAKEHMSI C IepeMeHHOU. JlomycTumsle
' 3HAYEHUS! IEPEMEHHBIX

25 [IpencraBienne 3aBUCUMOCTH MEXIy BEIMYWHAMU B Buje (Gopmynbl. Beraucienus
' o opmynam

2.3 [IpeobpazoBaHrie OYKBEHHBIX BBIPAXKEHUH, TOXKIESCTBEHHO PABHBIC BBIPAIKCHUS

2.4 CBoiicTBa cTENeHN ¢ HaTYpaJbHBIM MTOKa3aTeNeM

”5 OpnHounensl u MHorowieHbl. Crenednp MHorowieHa. Clio)keHWE, BbIYWTAHHE,

YMHOXCEHUEC MHOT'OYJICHOB




@OpMyj'II)I COKpaIIIéHHOI‘O YMHOXCHUA: KBaApaT CYMMbI W KBaJpaT pPAa3sHOCTH.

25 dopmyra pa3HOCTH KBaJpaToB. PaznokeHne MHOTOUIEHOB HA MHOKUTENN
3 YpaBHeHUS

31 VYpaBHeHHE, KOpPEHb ypaBHEHHUS, MpaBWja MNpeoOpa3oBaHUsl  yPaBHEHMS,
' PaBHOCHUIIBHOCTh YPaBHEHUN

3.9 JIuHeliHOe ypaBHEHUE C OAHOW NMEPEMEHHOM, YHCIIO KOPHEN JIMHEMHOIO ypaBHEHUS,
' pelLIeHUE JIMHENHBIX YPABHEHUI

33 CocraBneHue ypaBHEHHH 10 YCIOBUIO 33Jaud. PellleHWe TEKCTOBBIX 3aJad C
' [IOMOIIBI0 YPaBHEHUI

3.4 JluneitHoe ypaBHEHHE C IByMsI IEPEMEHHBIMHE U €T0 rpaduk

Cucrtema JOBYX JMHEHHBIX YpPaBHCHUU C JBYMs NEepeMEHHbIMHU. PelieHue cuctem
3.5 YpaBHEHUH CMOCOOOM TMOACTAaHOBKH. lIpuMepsl peleHns TEKCTOBBIX 3a1ad C
MOMOUIBIO CUCTEM YPaBHEHUM

4 Koopaunate! u rpaduku. OyHKIIMN

4.1 Koopaunara Touku Ha ipsmoit

4 UucnoBele NPOMEXYTKH. PaccrosHue Mexay AByMs TOUYKAMH KOOPAWHATHON
' npsMoit

43 [IpsmoyronbHas cuctema koopaunat, ocd OX n Oy. Abcuucca n opAMHATA TOYKH Ha
' KOOPJMHATHOM MIIOCKOCTH

a4 [Ipumepsr TpadukoB, 3amaHHBIX ¢opmynamu. UYrenue rTpaduKOB peasbHBIX
' 3aBUCHUMOCTEN

4.5 [onstne ¢pynkunu. I'paduk pynxkumuu. CoiicTBa GyHKIMI

4.6 Jlunetinas ¢ynknus, e€ rpaduk. ['paduk pyHkimn y = [X|

4.7 I'padmyeckoe pemienne TMHEHHBIX YPaBHEHUH M CHCTEM JIMHEWHBIX ypaBHEHUIA




8 KIIACC

Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUS
1 Uwicna v BEIYHACICHUS
11 Ksanpatuerit kopenb u3 uncia. Ilorsatae 00 upparnoHaAIBEHOM Yucie. JlecITHIHbIe
' MPUONIMKEHUS HPPALIMOHATIBHBIX YHCEI
12 CpoiictBa apu(METHYECKUX KBaApPaTHBIX KOPHEH M HX IPUMEHEHHE K
' peoOpa30BaHMIO YHCIOBBIX BHIPRKEHHI U BEIYUCIICHHSAM. [leiicTBUTEIbHBIC YHCIa
1.3 CreneHb ¢ LeIbIM MOKa3aTesneM U e€ cBoiicTBa. CTaHAapTHAs 3alldCh YUCIA
2 AnreOpanveckue BhIpaKeHUS
2.1 KBanpatHsslil TpéxuiieH, pa3noxeHne KBapaTHOro TpExuaeHa Ha MHOXHUTETH
2.2 Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO alreOpandeckoi 1poou
2.3 CroxeHue, BBIMUTaHHE, YMHOXKEHUE, JeJIeHHe anredpandeckux 1podei
24 PanmonanbHbIe BRIpaKEHUS U UX MPE0Opa3oBaHue
3 VYpaBHEHHS U HEPABEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, hopMyra KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHHU, CBOAAIIMXCS K TUHEWHBIM U KBaJIpaTHBIM
3.3 [Ipocreitmme npoOHO-palMOHATFHBIC YPABHEHHS
I'paduueckass uwHTEpIpeTanyss ypaBHEHMH C JBYyMsS I[€PEMEHHBIMH M CHCTEM
3.4 JUHEHHBIX ypaBHEHUIl ¢ JByMs IepeMeHHbIMU. llpumepsl pemieHus cucteMm
HEJIMHEHHBIX YPABHEHHUN ¢ ABYMsI IEPEMEHHBIMU
3.5 PerieHre TeKCTOBBIX 3a/1a4 alreOpandeckuM crocooom
3.6 UuncnoBble HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI epeMeHHOI
3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB




3.9

JInuHeHbIE HEPABEHCTBA C OJTHOM MTEPEMEHHOM

3.10 CucTeMbl TMHEHHBIX HEPABECHCTB C OJHOM ITEPEeMEHHOM
4 OyHKIUN
A1 [lonstne ¢ynkuun. OOMacTh ompeneneHUss U MHOXKECTBO 3HAUYCHWH (DYHKIHH.
' Crioco6sI 3amanust GpyHKITHI
4.2 I'paduk pynkumu. Urenne cBoicTB QyHKINH 1O €€ rpaduKy
4.3 [Tpumepst rpaduKoB GYHKIUH, OTPaXKAFOIIUX PeallbHBIE MPOIECCHI
4l OyHKIMH, ONHUCHIBAIOIIIE NPSMYIO H 00paTHYIO NMPOMOPIIHOHATIBHBIC 3aBUCHMOCTH,
' uX rpaduKu
4.5 OyHkuuu y =x% y = x3
4.6 Oynkuuu Y = [x, y = |x]|
4.7 I'padmgeckoe pernierne ypaBHEHHH U CHCTEM ypaBHEHHHA
9 KJIIACC
Kon IIpoBepsieMblii 371eMEeHT COIePKAHUSA
1 Umcna ¥ BBIYUCIICHUS
11 PaumonanbHble yKcna, UppaLOHANIBHBIE YHCIIA, KOHEUHBIE U OSCKOHEYHBIE JECSTUYHbIC
' Ipodu
MHOXeCTBO [1eHCTBUTENBHBIX YHCEN, ACHCTBUTENBHBIE 4YHCIa KaKk OECKOHEUHBbIE
12 JecATUYHBIE JApoOHu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXIY MHOXXECTBOM
JENCTBUTENBHBIX YHCET U KOOPAMHATHOM MpsiMoii. CpaBHEHHE EHCTBUTEIHHBIX YHCET
13 Apudmernueckue AeHCTBUA C 1€HCTBUTETLHBIMHI YHCITaAMHU
Usmepenust, npubiamxkeHusi, OuUEeHKU. Pa3Mepbl O0OBEKTOB OKpY’KAIOIIEro MHpA,
14 JUIMTENILHOCTD MIPOLIECCOB B OKpYyxkaromeM mMupe. [Ipubmkénnoe 3HaueHre BEINYMHBI,

To4HOCTh mnpubmwkenus. OxpyriaeHwe uucen. lIpukuaka W OlEeHKa pPe3yIbTaTOB




BBIYUCIICHUN

2 YpaBHEHUS U HEPABEHCTBA

2.1 YpaBHEHHUS ¢ OJHON IIEPEMEHHON

2.2 JIuneliHOe ypaBHeHuUe. Penienne ypaBHEHUN, CBOIAIIUXCS K JIMHEHBIM

2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHeHU, CBOASIMXCA K KBaJpaTHBIM

24 buxBaapatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMH TpeTbel M 4YeTBEPTOM
' CTEIMEHEN Pa3JI0)KEHUEM Ha MHOKUTEIN

25 Pemenue qpoOHO-paliMOHaIbHBIX YPaBHEHHH

2.6 Cucrembl ypaBHEHHHA

2.7 YpaBHEHHE C BYMsI IEPEMEHHBIME U €T0 TpauK

2.8 Pewenne cucrem AByX JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU

29 Pemienue cucteM AByX ypaBHEHH, OJHO U3 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpPOH
' CTETeH!

2.10 I'paduueckast ”HTEpHIpETaIHsI CHCTEMBI YPaBHEHH C IByMsI IEPEMEHHBIMU

211 Perenue TekCTOBBIX 3a/1a4 alreOpandeckuM crocooom

212 UrcnoBble HEpPABEHCTBA U MX CBOWMCTBA

2.13 PelieHre nuHEeHBIX HEPABEHCTB C OAHOW MEPEMEHHOU

2.14 Penienue cucrem JIMHEMHBIX HEPABEHCTB C OJHOUN MEpEMEHHOM

2.15 KBanparusie HepaBeHCTBa

216 I'padmyeckas wHTEpmpeTannus HEPaBEHCTB W CHUCTEM HEPABEHCTB C  JBYMSA
' MepEeMEHHBIMH
3 OyHKIMH

31 Ksagpatnunas ¢ynkums, e€ rpagpuk m cpoicrBa. Ilapabona, KoOpAMHATH BEpPIIMHBI

napadoIIbl, 0OCh CAHMMETPUH NTapadoITbI




3.2 I'pacduku dynkiwmii y=kx, y=kx+b u ux cBoiictpa

3.3 I'paduku dynkiwii y=k/X, y = x* u ux cBoiictBa

3.4 I'padmkn hyHKIMI , 1 UX CBOHCTBA
4 UrcnoBsle NOCIE0BaTEIBHOCTH

a1 Omnpenenenue W CrHOCOObl 3aJaHHS YHCIOBBIX IOCITIENOBATEIBHOCTEH. 3amaHue
' MOCJIEeI0BAaTEIFHOCTH PEKYPPEHTHOH GopMyiol 1 Gpopmysnoit N-ro uieHa

42 Apudmernyeckas nporpeccust. GopMynsl N-ro uwieHa apuPMETHIECKON MPOTPECCHH,
' CYMMBI NIEPBBIX N YWIECHOB

43 I'eomeTpuyeckass mporpeccus. @opMmyssl N-TO 4YlIeHa TEOMETPUUYECKON Nporpeccuw,
' CYMMBI NIEPBBIX N WICHOB

44 Nzo0pakeHne 4iIeHOB apUPMETHUECKOW M TeOMETPUYECKOH MpOrpeccHii TOYKaMu Ha
' KOOPAMHATHOH INIOCKOCTH. JIMHEHHBIN U 3KCIOHEHUUAIbHBIA POCT

4.5 CrnosxHbIe TPOLIEHTHI

MPOBEPSIEMBIE HA OI'3 IO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHWSI OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMMBI OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NMPeEIMETHBIM Pe3yJibTATaM OCBOCHHS
NPOBEpPsieMOro OCHOBHOI1 00pa30BaTeJIbLHOI NPOrPaMMbI OCHOBHOI'0 0011Ier0
TpeGoBaHuA o0pa3oBanus Ha ocHoBe PI'OC

YMeHue omneprupoBaTh MOHATHSIMH: MHOKECTBO, MOJMHOXECTBO, ONEpPAllUU
HaJl MHOXXECTBAaMH; YMEHHUE ONEpUPOBATh MOHATHSIMU: Tpad, CBA3HBINH rpad,
1 JIEPEBO, LUKJ, MPUMEHITh MX INPH PEUIEHWH 3a/1ady; YMEHUE HCIOJb30BaTh
rpaduyueckoe mpeacTaBIeHHe MHOXKECTB /ISl OMICAHUS PEATbHBIX MPOIIECCOB

U ABJICHHUH, IIPY PEIEHNH 33124 U3 IPYTUX yYEOHBIX IIPEIMETOB

2 YMeHue omnepupoBaTh MOHATHUSMHU: OIpeNeleHrne, aKCHOMa, TeopeMa,




A0Ka3aTCJIbCTBO, YMCHHUEC PACIIO3HABATh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUA,
IMPUBOAUTL MPUMEPHI U KOHTPIIPUMEPLI, CTPOUTH BLICKA3bIBAHUA U OTPULIAHUA

BBICKa3bIBAaHUM

YMeHue onepupoBaTh NOHATUSAMU: HATypajIbHOE YHUCIO, IPOCTOE U COCTABHOE
YHCIIO0, JeTMMOCTh HAaTypaJbHbIX YMCENl, IPU3HAKH ACIMMOCTH, LIEJI0€ YHUCIIO,
MOJYJb YKcia, OOBIKHOBEHHAs! IpoOb U AeCATHUYHAA APOOb, CTAaHIAPTHBIN BUI
YyHcia, PalMOHATBHOE YHUCIO, HPPALMOHATBHOE YHUCIO0, apu(METHYECKUN
KBaJIpaTHbIM KOpEHb; YMEHHUE BBINOJIHATh ASHCTBUA C YUCIaMH, CPAaBHUBATh U
YIOPSIIOUMBATh YHWCHA, IPEICTaBISATh YMCIA Ha KOOPAWHATHOM MpPSIMOH,
OKpYIJIATh 4YWCNA; yMEHHE JeNaTh MNPUKUIKY M OLCHKY pe3yjbTara

BBIYHCIIEHUH

VYMeHne onepupoBaTh IOHSATHSAMH: CTENEHb C IEJBIM  IOKa3aTeseM,
apuMeTHIecKuil KBaIpaTHBI KOPEHb, MHOTOWICH, alredpamdeckas Ipoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTEleHH OOJblIe eAHHUIIB;
YMEHHUE BBINIOJHATH PAacuy€Thl MO QopMmyliaMm, peoOpa3oBaHUs IEJbIX,
JIpOOHO-PAIIMOHANIEHBIX BBIPAXXCHUH W BBIPAKEHHH C KOPHIMH, Pa3lIOKEHHE
MHOTOYJICHa HAa MHOXHTEIHM, B TOM 4YHCJIE C HCIOJIb30BaHUEM (HOpMyI

Pa3HOCTH KBAApPATOB U KBaJApaTa CYMMBI U PA3HOCTHU

YMeHue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C OJAHOMN
MIEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; yMEHHE
pemars JWHEWHBIE W KBaJpaTHBIE YpaBHEHHS, IpOOHO-pallMOHAILHBIE
YPABHEHUSI C OAHOW IEPEMEHHOM, CHCTEMBI [IBYX JIMHEHHBIX YpPaBHEHHH,
JUHEHHbIE HEPaBeHCTBA M WX CUCTEMBl, KBaJgpaTHble M  JpoOHO-
paloOHaJIbHbIE HEpPaBEHCTBA C OJHOM IEPEMEHHOW, B TOM 4YHUCIE IpH
peuleHuu 3aja4 U3 APYIMX HOPEeAMETOB M INPAKTHUYECKUX 3alad; yMEHHUE

WCIIONIb30BaTh KOOPAMHATHYIO TPSMYI0O W KOOPAWHATHYIO TUIOCKOCTH IS




I/I306pa)KCHI/I$I pemeHHﬁ ypaBHCHI/IfI, HEPABCHCTB U CUCTEM

YMenue omnepupoBaTh MOHATHAMHU: GYHKIUSA, rpaduk ¢GyHKOHHA, HYTH
(yHKIMH, TIPOMEXKYTKH 3HAKOIOCTOSHCTBA, TPOMEKYTKA BO3pPACTaHUS,
yObIBaHUS, HauOojblliee W HauMEHbIee 3HAuUCHHWs (QYHKIUH;, YMEHHE
ONEpHUPOBaTh TMOHATHSIMU: TpsiMas  TPONMOPIHOHAIBHOCTh, JIMHEHHAsS
¢byHKIWS, KBaapaTHdHas (YHKIUSA, oOOpaTHas MPOMOPIIMOHATBHOCTD,
napaborna, TUepooa; yMEeHHe CTPOUTH Tpauku (GYHKIUI, HUCHOIH30BAThH
rpaduKu A ONpeNeNieHHss CBOWCTB MPOLIECCOB M 3aBHCUMOCTEH, st
pelIeHus 33134 U3 JPYTUX YU4eOHBIX MPEIMETOB U PEATbHOM KU3HU; YMEHHUE

BBIpaKaTh (JOpMyIaMu 3aBUCHMOCTH MEXy BEJIMYHHAMHU

YMeHne onepupoBaTh MOHATUSAMHE: TIOCIEA0BATEILHOCTD, apru(MeTHUeCKast U
reoMeTpuyecKas  NPOrpeccHd;  yMEHHE  HCIONb30BaTh  CBOMCTBA
NOCJIe0BaTeNbHOCTEH, (OPMYTIBI CyMMBI W OOIIErO 4YjeHa MpPU PELICHUH

3a/1a4, B TOM YHUCJIE 3a/1a4 U3 APYTUX YISOHBIX IIPEIMETOB U PeaTbHOM KU3HU

YMeHue pemars 3a1a4i pa3HbIX THIIOB (B TOM YHCIE Ha MPOLEHTHI, JOIH U
4acTH, JBWXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTBH IMOKYIOK W YCIYT,
HAJIOTH, 3afadydl W3 OOJIACTH YIPaBICHHs JIMYHBIMH W CEMEHHBIMU
(MHaHCAMM); YMEHHE COCTAaBJIATH BBIPRKEHUS, yYpaBHEHHs, HEPaBEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 33Ja4d, MCCIEI0BaTh IIOJIy4YCHHOE pEIICHUE U

OLICHMBATH HpaB,I[OHO}_IO6HOCTI> MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHUAMH: (UTypa, TOUKa, OTPE3OK, HpsAmas, Jyd,
JIOMaHas, yroj, MHOTOYTOJbHHUK, TPEYroJbHUK, PAaBHOOCAPEHHBIH U
PAaBHOCTOPOHHUI TPEYrOJIbHUKH, IPSMOYTOJIbHBIA TPEYrOJIbHUK, MEIWAaHa,
OmcceKkTpuca M BBICOTAa TPEYTOJIbHHUKA, YETHIPEXYTOIBHUK, Tapajlielorpamm,
POMO, MPSIMOYTOJIBHUK, KBaApaT, Tpaneluus; OKpy>KHOCTb, KpyT, KacaTelbHasi;

3HAKOMCTBO C MNPOCTPAHCTBCHHBIMU (bnrypaMH, yYMCHHUC pCIIaTh 3aJia4u, B




TOM 4YHUCIIE H3 HOBCGI{HCBHOﬁ JKU3HHU, Ha HaXO0XJCHUC TI'COMCTPUYCCKUX

BCJIMYMH C MPUMCHCHUCM HU3YyYCHHBIX CBOMCTB (I)I/Il“yp nu q)aKTOB

10

11

YMeHue  omepupoBaTh  TOHSATHSMHU: PaBEHCTBO  (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MNapayIeNbHOCTh W TEPHEHIUKYISAPHOCTh MPSIMBIX, Yol
MEXIy TPSIMBIMU, TIEPIIEHANKYISAP, HAKIOHHAS, TMPOEKIHs, ogooue ¢uryp,
MOOOHBIE TPEYTONbHHUKH, CHMMETPHS OTHOCHTEIBHO TOYKH M TIPSMOI;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPUI0O U Tojodume Quryp,

MapaJJIENbHOCTb U NEPIEHIUKYIIIPHOCTD MIPSIMBIX B OKPYKAIOILLEM MUPE

YMeHue onepupoBath MOHATHAMU: AJIHHA, PACCTOSIHUE, YTOJl (BEIHMYUHA yIIIa,
CHHYC M KOCHHYC YyIjla TpeyrojbHHMKa), IUIONIaAb, yMEHHE OLEHUBATh
pasMepsl IpeIMETOB U OOBEKTOB B OKPYXKAMOIIEM MHUpE; YMEHHE MPUMEHSTh
(hopMynbl IEpUMETPa U IUIOLIAd MHOTOYTOJIBHUKOB, JAJIMHBI OKPYKHOCTU U
IUIOIAAN Kpyra, oObeMa MpSMOYIOJIBHOTO Tapajulejenuiena; yMeHHe
MPUMEHATH MPHU3HAKU PABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibHHKa, Teopemy [lnudaropa, TpUrOHOMETpHUYECKHE COOTHOIICHUS ISt

BBIYMCIIEHUS IJIMH, PACCTOSHUMN, MJIOIIaAei

12

Ymenne  u3o0Opaxkarh  Iulockue  GUTYpHl W WX KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

1 SJICKTPOHHBIX CPCACTB IO TCKCTOBOMY HJIM CHUMBOJIBHOMY OITMCAHUIO

13

VYMmenne OINEpHUPOBATH IMOHATUAMU: NPAMOYTIOJIbHAasE CHUCTEMa KOOPJIWHAT;
KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB, MPOU3BCIACHUC BCKTOpA Ha
YUCJIO0, CKAJIAPHOC MPOU3BCACHNUC BEKTOPOB; YMCHUC HMCIOJIb30BATh BCKTOPLI
U KOOpAWHATHI IJId MPEACTABJICHUA JAaHHBIX W PCHICHUA 3a/iad, B TOM 4YHCIIC

U3 IpYTUX YI€OHBIX MMPEAMETOB U PEATHHOMN KU3HU

14

YMmenne OIIEPUPOBATH IMOHATUAMMU: CTOJIOMKOBBIE M KpYroBbI€ AUarpaMmabl,

TaONHIIEI, cpeaHee apupMETHIECKOe, MEINaHa, HanOoIbllIee M HauMEHBIIEe




3HAYEHUS], pa3Max YHCIOBOr0 Habopa; yMEeHHE U3BJIEKATh, HMHTEPIIPETUPOBATH
U TpeoOpa3oBeIBaTh HMH(GOPMALUIO, IMPEACTABICHHYI0O B TaOMUIaX W Ha
JuarpaMmax, OTPaKaroIlyld CBOHCTBA M  XapaKTEPUCTUKU PeaTbHbBIX
IPOLIECCOB M SBJIECHUH; YMEHHE pacllO3HABaTh W3MEHYMBBHIC BEJIUYUHBI B

OKpYIKaroIeM MUpe

YMeHue omnepupoBaTh IMOHITHAMHU: CIIyYalHBIA ONBIT  (CIyYaiHbII
AKCIIEPUMEHT), 3JeMEHTapHOEe COOBITHE (DIEMEHTAPHBIA HCXOJ) CIyIaiiHOTO
OMbITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHE HaXOAUTh
BEPOATHOCTHU CHy‘-IafIHLIX CO6I>ITPII>1 B OIIbITaX C pPaBHOBO3MOXHBIMH
JJIEMEHTAapHBIMU  COOBITHSIMH; ~ YMEHHE  pelath  3aJadd  METOAOM
15 OpPraHW30BaHHOTO Tiepedopa W C WCIOIB30BAHHEM IIPaBHIIA YMHOXKCHHS,
YMCHHE OLCHUBATHL BECPOATHOCTHU PCAJIbHBIX CO6BITI/II\/'I )41 ﬂBJ’ICHHfI, IIOHUMAThb
POJb IMPAKTUYCCKHN JOCTOBEPHBIX u MaJIOBEPOATHBIX CO6I)ITI/II71 B
OKpyXaromieM MHPE U B XKU3HHU; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCEN U €r0 POJIbI0 B MAaCCOBBIX

SABJICHUAX

YMeHue BbIOMpaTh TMOAXOMANINI W3ydeHHBIH METON Ul PeUIeHHs 3ajadu,
MPUBOJUTHh TPUMEPHl MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B TpUpOAe W
16 JKM3HH, pPaACcIo3HABaTh IMIPOSBIICHUE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
ONHUCHIBATh OTCIBHBIC BBIJAIONINECS PE3YNbTATHl, IOJYYCHHBIE B XOJC
pa3BUTUS MAaTEeMAaTUKH KaK HAayKH, MPHUBOAMTH IMPUMEPHI MaTEMaTHUYECKUX

OTKpI)ITI/Iﬁ " UX aBTOPOB B OTEUYECTBECHHOU U BCCMHpHOﬁ HUCTOpHHU

HEPEYEHDb 3JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMBIX HA OI'D 10 MATEMATUKE

Kon IIpoBepsieMblii 3J1eMeHT COIePKAHUS

1 Yucia 1 BEIYUCICHUS
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HaTypaJ'IBHLIe H [CIBIC Yuciia. HpI/ISHaKI/I JACIIUMOCTHU LECJIBbIX YUCCIT

1.2 OOBIKHOBEHHBIC 1 ACCATHIHBIC TPOOH, TTPOIICHTHI, OECKOHESTHBIC TIEPHOIUICCKHE TpoOH
13 PanmonanesHble yncna. ApugMeTHIecKue onepanny ¢ paqioHATEHBIME YHCIaMU
14 JeficTBuTebHBIC YUCTA. ApUPMETHICCKHE OTIePaIlii C TEHCTBUTEILHBIMHI YHCIaMHU
L5 [TpubnmkEHHbIEe BHIYUCICHHUS, TPAaBUIa OKPYTJICHHS, IPUKUIKA U OLEHKa pe3yibTara
. BBIYMCIICHUN
2 AnreOpanveckue BhIpaKeHUS
2.1 BykBeHHbIe BhIpakeHUsI (BBIPAXKCHUS C IEPEMEHHBIMH )
25 Crenenp ¢ nenplM nokazateneMm. CTENEHb C pallMOHANbHBIM IMOKa3zaTteneM. CBoWcTBa
' CTETIeH!
2.3 MHoro4IeHbI
24 Anrebpandeckast poOb
25 ApudmeTnyeckuii KopeHb HaTypalbHOH creneHH. JlelcTBus ¢ apudMeTHYECKHUMHU
' KOPHSIMU HaTypaJbHOU CTEIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie 1 npobHO-parioHabHbIe ypaBHEeHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lesnbie u npoOHO-panoHaIbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Perrenne TekcTOBBIX 3a1a4
4 UucnoBble MOCIEI0BATENBHOCTH
41 ITocnenoBaTebHOCTH, CLIOCOOBI 3aJaHus I10CIIE0BATEILHOCTEH
4.2 Apudmernueckasi 1 reoMeTpuuecKas nporpeccuu. @opMyia CI0XKHBIX POLEHTOB
5 OyHKINU




Oynkus, cnocodsl 3aganus ¢yHkuun. ['papuk ¢ynkumn. OOmacTb ompeneneHus u
MHOXecTBO 3HaueHHd ¢yHkuun. Hymm ¢ynxmun. IIpoMexyTKH 3HaKOMOCTOSHCTBA.
[TpoMexxyTkn MOHOTOHHOCTH (YHKIMH. MaKCHMyMBl W MUHUMYMBI (DyHKIHH.

HauOonpiee u HauMeHblIee 3HaUeHUE (PYHKIUN HAa IPOMEXYTKE

6 KoopnuHate! Ha mpsiIMOii U MIJIOCKOCTH
6.1 KoopaunatHas mnpsiMast
6.2 JlexapToBBI KOOPAMHATHI Ha TNIOCKOCTH
7 l'eomeTpus
7.1 I'eomeTpuyeckue GUTypsl M UX CBOKCTBA
7.2 TpeyronbHUK
7.3 MHOTOYTOIHHUKHI
1.4 OKpYyXHOCTb U KpyT
7.5 M3mepenune reoMeTprHYecKuX BeITHYHH
7.6 BexTopsl Ha MIIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTHCTHKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pads




TEMATHUYECKOE IIVIAHUPOBAHUE

7 KIIACC
KosnyecTBO Yacon DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Konrpoabubie = IIpakruueckue
nporpamMmbl Bcero oOpa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
1 Yucna v BeIYUCICHUA. ParmoHanbHbIe 25 1 bubnuoreka LIOK
qHCIIa https://m.edso0.ru/7f415b90
Bu6nmoreka [JOK
2 ATITCOPAITECKHE BLIPAKCHIA 2 1 https://m.eds00.ru/7f41590
bubnuoreka LIOK
3 ¥ PaBHCHIs H HEPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bubnuoreka LIOK
4 K ) 24 1
OOp/HHATBL H rpaguicH. DyHicun https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
° TosTopenne n obobmene 0 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102 5 0



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 KIIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE
HaumeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrtpoabnsie  IIpakTnyeckue (1up )
MPOrpaMMsl Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI
pecypcsl
bubmunoreka LIOK
1 Yucna u Beranciiennst. KpagpaTHele KOpHH 15 https://m.edsoo.ru/7f417af8
2 Yucna v BerunciaeHus. CTeneHb ¢ IeJIbIM 7 bubnuoreka LIOK
nokasarejaemMm https://m.edsoo.ru/7f417af8
3 Anre0pandecKue BRIPaKESHHSL. 5 1 bubmmorexa [IOK
KBaspatHblii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BEIPAKCHHS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBanpaTHbie bubnuoreka [IOK
5 15 1
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBa. CHCTEMBI 13 bubnuorexa LJOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubnuoreka LIOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
3 P OCHOBHLIE Tio 5 bubmmoreka IIOK
HKIMKA. OCHOBHBIC TIOHSATHUS
YHER https://m.edsoo.ru/7f417af8
Bu6nmoreka [JOK
9 o .4 9
yiciti. Hnenonbie GysKui https://m.edsoo.ru/7f417af8
bubmuoreka LIOK
10 Hosropetie 1t 0bobuenie 0 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

KoanuecTBO yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Konrtpoanubie  I[IpakTuyeckue
n/n MPOrpaMMsl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsl
1 Uwucna u Beruncnenus. JleicTBUTEeNbHbBIE 9 bubnuoreka [IOK
qucina https://m.edso00.ru/7f419d08
VYpaBHEHUs U HEpaBEHCTBA. Y paBHEHUS C Bubmuoreka [JOK
2 , Ny 14 1
OJTHOM TIepeMEHHOMN https://m.edso00.ru/7f419d08
3 VYpasueHus u HepaBeHCTBa. CHCTEMBI 14 1 bubmmorexa [IOK
ypaBHEHHI https://m.edso00.ru/7f419d08
bub OK
4 YpaBHeHnus u HepaBeHCTBa. HepaBeHcTBa 16 1 h:tlpg:l;ll(r:iiiifo.ru 17§419408
bubnuoreka LIOK
o 1 1
> S 6 https://m.edso0.ru/7f419d08
6 YwucmoBble OCIEA0BATEIEHOCTH 15 1 bubmmorera LIOK
A https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 06001IeHNEe, CUCTEMATHU3AIINS 18 1 bubmuoreka LIOK
3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* . Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHbB: YUeOHUK; 15-¢ nu3manue, nepepadorannoe Makapsraes FO.H.,
Munarok H.I'., Hemukos K.W. u np.; mox penakiuei TenskoBckoro C.A. AKITHOHEPHOE 0OIIECTBO
«3narenbcTBO «IIpocBerieHue»

» AureOpa: 8-if kimacce: 6a30BBIH ypoBeHb: yueOHUK; 16-¢ n3nanue, nepepadborannoe Makaperues F0.H.,
Munmok H.I'., Hemkos K.W. u np.; mox penaknueit TemskoBckoro C.A. AKIIMOHEPHOE 00IIIECTBO
«z3natennctBo «lIpocBemienue»

* Anre0Opa: 9-i kimacc: 0a30BbIil ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepadoranHoe Makaperues FO.H.,
Mungrox H.I'., Hemmkos K.W. u np.; mox pegakmueii TemskoBckoro C.A. AKIImoOHepHOE 00IIeCTBO

«3narenbcTBO «IIpocBemieHue»

METOANYECKUE MATEPUAJIBI U151 YUUTEJSA
KHM mo anredpe k yueOHuky Makapsruesa FO.H.

[Tocobue mis moxrorosku yuanmuxcs k OI'D mox penaknueit Amenko 1.B.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/

https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru



