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MOACHUTEJIbHAS 3AIIMCKA

Anrebpa sBiISeTCS OJHHUM M3 OINOPHBIX KYpCOB OCHOBHOrO oOOIIEero oOpa3oBaHUs: OHa
obecrieynBaeT M3y4eHUE APYrHX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOr0, TaK W T'yMaHUTAPHOTO
IIUKIIOB, €€ OCBOEGHHWE HEOOXOIMMO Uil MPOAOKEHHs OOpa3oBaHMsI W B IOBCEIHEBHOM JKU3HU.
Pa3Butune y oOyuaromuxcst HaydHBIX MPEACTABICHUH O TPOUCXOXKACHUH U CYIIHOCTH alre0pandeckux
abcTpakuuii, crnocode OTpa)KeHUs MaTeMaTUYeCKON HayKol SBJICHUI M MpPOLECCOB B MPUPOAE U
o011ecTBe, POIM MaTEMaTHYECKOI0 MOIETUPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(GbOopMHUPOBAaHHIO HAYYHOTO MHUPOBO33PEHHUS M KAUeCTB MBIIUICHUS, HEOOXOAUMBIX IJIs aJanTaluu B
coBpeMeHHOM Iu(poBoM obIecTBe. M3ydenne anreOpel o0ecrieunBaeT pa3BUTHE YMEHUS HAOJI01aTh,
CpaBHHMBaTh, HaxOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS M BBIBOABI, (HDOPMYIHPOBATH YTBEPKIACHUS.
OcBoeHHE Kypca anreOphl 00CCIIEUMBACT PA3BUTHUE JIOTMUECKOTO MBIIUICHHUS OOYYArOIIMXCS: OHU
UCIOJB3YIOT J€AYKTHBHBIE M WHIYKTUBHBIE pacCyKIeHHs, 0O00OlmeHne W KOHKPETHU3alHIo,
abctparupoBanue u aHanoruto. OOyueHue anredpe MpennojaracT 3HAYUTEIbHBIM 00BEM
CaMOCTOSITENTEHON JAEATENbHOCTH 00YYarOIINXCs, TOITOMY CAMOCTOATEIbHOE PEIICHHE 3a/1a4 SBIISETCS
peanuzanuen AesiTeIbHOCTHOTO MPUHIIUIIA O0YUYESHHUS.

B crpykType mporpammbl yueOHOro Kypca «Anredpay» Ui OCHOBHOTO O0IIero odopa3oBaHuUs
OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOANYECKUEe JHUHUU: «Yuclia W BBIYUCICHUSY,
«AnreOpanyeckre BBIpOKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkmumy. Kaxmas w3 sTux
COJIEPKaTEIbHO-METOAMYECKUX JIMHUM pa3BUBAaeTCd Ha MPOTSHKEHUHM TPEX JIeT H3Y4YeHHs Kypca,
B3aUMOJICHCTBYSI C JPYTMMH €ro JHHMSAMU. B Xozme u3yueHHs y4eOHOro Kypca OOydaroumuMmcs
NPUXOANUTCST JIOTHUECKH PacCyXIaTh, MCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B cBs3M C
3TUM B TMpOrpaMMy y4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
IpEe/ICTAaBICHHBIE BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTH4ecKoro oO0pa3oBaHHsS M CHOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOIIUMICS OCHOB YHHBEPCAIHHOI'O MaTeMaTHUYeCKOro si3bika. ComepKaTenbHOH |
CTPYKTYpPHOI 0COOEHHOCTBIO YUeOHOr0 Kypca «Anredpay sBISIETCS €ro HHTETPUPOBaHHBINA XapakKTep.

Conepxxanne nuHUM «YUuclia U BBIYUCICHUS» CIYXKHT OCHOBOW JUISl JalbHEHIIETO H3y4eHUs
MaTeMaTUKH, CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTMYECKOI'O MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHsI TOJIb30BAThCsl AITOPUTMAMHU, a TaKkKe MPUOOPETECHUIO MPAKTHUECKUX HABBIKOB, HEOOXOTUMBIX
JUISL TIOBCETHEBHOM >KM3HM. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMH W HUPPANHMOHATIBHBIMU YHCIAaMH, (OPMHPOBAHUEM IMPEICTABICHUHA O
NEHUCTBUTENFHOM 4YHCIIE. 3aBEpIICHUE OCBOCHUS YHCIOBOW JIMHMM OTHECEHO K CpeJHeMy OOIIeMy
00pa30BaHMUIO.

Conepxanue AByX alreOpandecKux JHHUN — «ANreOpandecKie BBIPAKECHUSD U «YpaBHEHUS U
HEpPaBEHCTBA» CMOCOOCTBYET (OPMUPOBAHUIO Yy OOYYArONIMXCS MaTeMaTHYeCKOro arnrmapara,
HEOOXOIUMOr0 Uil pelIeHHs] 3aJad  MaTeMaTHKH, CMEXKHBIX MPEIMETOB M  MPAKTHUKO-
OPHEHTUPOBAHHBIX 3amad. Ha ypoBHe oOcHOBHOTO oOmero oOpa3oBaHUs Y4YeOHBIH MarepHuan
TPYIIIAPYETCS BOKPYT PAIllMOHAIBHBIX BBIpOKEHHUH. Anredpa JAEMOHCTPHPYET 3HAYEHHUE MAaTEMaTHKH
KaK sI3bIKa Ui TMOCTPOCHHUS MaTeMaTUYECKUX MOJIENEH, OMMCAHUs MPOLIECCOB U SBIICHUN pPealbHOrO
mupa. B 3amaum oOydeHus anreOpe BXOIAT TakkKe JaybHEHIIee pa3BUTHE AITOPUTMHUYECKOTO
MBILIUICHHUS, HEOOXOIUMOro, B YaCTHOCTH, Ui OCBOGHHS Kypca HH(OpPMAaTUKU, U OBJaJICHUE
HaBbIKAMHM JEIYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOIBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CIIOCOOHOCTEN K MAaTeMaTHUYECKOMY TBOPUECTBY.

Conepxanne (pyHKIIMOHATBHO-TpapUUEeCKO JTUHUU HAIEJICHO Ha MOJydeHHe OO0YyJaronIuMucs
3HaHUNA O (YHKIMSAX KaK BaKHEHIIeW mareMaThdeckod MOZIENu JUIs OMUCAaHUS W HCCIeIOBaHUS
pa3HoO0Opa3HBIX MPOIECCOB U SIBICHUH B MpUpoje U obmiecTe. M3yueHne matepuana croco0CTByeT
Pa3BUTHIO Y OOYYaIOUIMXCS YMEHHS HCIIOIB30BaTh pa3IMYHbIC BBIPA3UTENBHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHbIe, CHMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIaA B (QopMHUpOBaHUE
MPEJICTABJICHUN O PO MAaTEMAaTUKU B PA3BUTUHU [IUBUIIM3AIUU U KYJIBTYPHI.



CorylacHo y4eOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTrcsi Y4eOHbBIH Kypc «Anredpa», KOTOPBIH
BKJIIOUAET CJIEAYIOIINE OCHOBHBIE pa3fenbl cofepxkaHus: «Hucna u BRIYUCICHU», « Alredpandeckue
BBIPAKECHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha n3yuenue yueOHoOro kypca «Anredpa» orsoaurcs 306 gyacos: B 7 kinacce — 102 yaca (3 yaca
B Hegento), B 8 kitacce — 102 yaca (3 yaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B Heneio).

COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yucia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, NEPEXO] OT OXHOW (OPMBI 3amMcu IpoOed K IpyTroil.
[lonsiTie panMoOHANBHOTO YMCIA, 3alUCh, CPABHEHME, YIOPSAOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckre ASUCTBUS C pallMOHATBHBIMU YKclaMu. PemieHue 3ai1a4 U3 peaibHO MPaKTUKUA Ha
9acTH, Ha JPOOH.

CreneHnb ¢ HaTypalbHBIM IOKa3aTeIeM: OIpeieieHne, IpeoOpa3oBaHUe BHIPAKEHUI Ha OCHOBE
OIpe/ieNIeHUs], 3aMuch O0NbINX yrceln. [IpoleHThl, 3anuch MPOLEHTOB B BUE JpOoOU U IpoOH B BUJIE
IPOLEHTOB. Tpy OCHOBHBIE 3a/1a4M HA IPOLEHTHI, PEILIEHUE 3a/1a4 U3 PEalbHON IPAKTUKHU.

[IpumeHeHne MPU3HAKOB JAETMMOCTH, Pa3I0KEHUE HA MHOXKHUTEIN HATYpaIbHbIX YUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpSMas U 00paTHas MPOMOPLUHUOHAIBEHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C TMEPEMEHHOU. JlomyCcTUMBbIE 3Ha4YEHHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIYy BeIMYMHAMU B BHUae (GopMyiibl. Beruucienus mo
dopmynam. [IpeobpazoBanrue OyKBEHHBIX BBIPAXKECHUH, TOXKIESCTBEHHO PaBHbIC BBIPAKCHHUS, MpaBUiia
npeoOpa3oBaHUsl CyMM M TPOM3BEACHUH, MpaBUiIa PACKPBITUS CKOOOK M TPUBEICHUS MOJOOHBIX
CJIaraeMbIX.

CBoliCcTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIEM.

Opnnounensl n MHorowieHsl. CreneHb MHorowieHa. CIllok€HUE, BBIYMTAHHME, YMHO)XKEHHE
MHOTr041eHOB. @OpMYJIbl COKpPAILIEHHOTO YMHOXKEHHUS: KBaJApaT CYMMBbI M KBaJpat pazHocTu. Popmyna
Pa3HOCTH KBaApaTOB. Pa3znokeHne MHOTOWJIEHOB HA MHOXKHUTEIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YypaBHEHHUs, IpaBWia IPeoOpa3oBaHUsl YpPaBHEHHUS, DPABHOCHIBHOCTh
YpaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCI0 KOPHEH JIMHEWHOIO YPaBHEHHs, PEIICHUE
JTUHENHBIX ypaBHeHHH. CocTaBieHUE ypaBHEHUI MO YCIOBHUIO 337auu. PenieHune TeKCTOBBIX 3a4ay C
MIOMOIIIBI0 YPAaBHEHUH.

JluneliHoe ypaBHEHUE C JByMs IepeMEeHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUH C AByMs NIEpEMEHHBIMU. Perienne cucrteM ypaBHEHHE criocoOoM 1mojacTaHoBKU. [Ipumepbl
pELIeHUs TEKCTOBBIX 3aa4 C IOMOLIBIO CHCTEM YPaBHEHHH.

DOyHKIUHA

KoopanHara Touku Ha npsiMol. UncnoBble MPOMEXKYTKU. PaccTosiHue Mexay AByMs TOYKaMH
KOOPJIMHATHOM MPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX um Oy. AbGcumcca U OpAMHAaTa TOYKM Ha
KOOpIMHATHOM miockocTu. [Ipumepsr rpadukos, 3aganubix popmynamu. UteHne rpadKoB pearbHbIX
3apucuMocteit. [lonstue pynkmuu. ['paduk Gynkmuu. CoiictBa pynkuuii. Jluneiinas ¢yHkius, eé
rpaduk. I'padux dynkuun y = [x|. ['padudeckoe perieHne TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KVIACC
Yucia 1 BbIYMCICHUA

KBampatselit kopeHb u3 uwcna. [lonstue o0 wuppanuoHalibHOM uucie. JlecsaTudHbie
npuOIMKEHNs HppalMoOHaNbHBIX 4yucen. CBoiicTBa apu(MeTHUYecKHMX KBaJpaTHBIX KOpPHEH U HUX
MpUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BRIPAKEHHUM U BhIUKCICHUSIM. JlefiCTBUTENbHBIE YHCTIA.

Crenens ¢ 1enslM nokasareneM u €€ cpoiictsa. CTaHaapTHast 3alMCh YUCIIA.

Auredpanyeckue BbIpasKeHHUs



KBaznpatHbIil TpEXUIIEH, PA3JIOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIH.

Anrebpanyeckast 1podb. OCHOBHOE CBONCTBO anreOpanyeckoit apoou. CioxeHue, BBIYUTAHUE,
YMHOXXEHUE, JieJIeHne anreOpandeckux apooed. PanronanbHble BBIpaXeHHS U UX MpeoOpa3oBaHHeE.

YpaBHeHUs! M HEPABEHCTBA

KBanpaTHoe ypaBHeHMe, popMysia KOpHEH KBajJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHUM, CBOASIIMXCS K JIMHEHHBIM M KBajapaTHbIM. IIpocteiimme npoOHO-palvoOHAIbHBIE
YpaBHEHUS.

I'padguueckast uMHTEpIpeTanysi YpaBHEHUH C JByMsl INEPEMEHHBIMH W CHUCTEM JIMHEWHBIX
YPaBHEHUN C JABYMS NepeMeHHbIMU. [Iprmepsl perieHns cucTteM HEIUMHEHHBIX YpPaBHEHHH ¢ ABYMs
NEPEMEHHBIMH.

Perenue TeKCTOBBIX 3a/1a4 aareOpandyeckuM crocoOoM.

UuciioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON IEpeMEeHHOU. PaBHOCHMIIBHOCTH
HepaBeHCTB. JIMHeHbIe HEpaBEHCTBA C OJHOW NepeMeHHOI. CUCTeMbl IMHEWHBIX HEPABEHCTB C OJHON
TIEPEMEHHOM.

DOyHKIUHA

[Monarune ¢ynkuun. OOnMacTp ompefeNeHUs W MHOXKECTBO 3HaueHWH ¢yHkuuu. CrocoObl
3aiaHus PyHKITUH.

I'padux ¢pynkuuu. Yrenue cpoiictB pynkiuu no e€ rpaduky. Ilpumeps rpadgukos GyHKUUH,
OTpaXkKarOLINX PEAIBHBIE MPOLECCHI.

ODyHKIMM, ONUCHIBAIOUIME MPSIMYH0 M OOpaTHYK MNPONOPLUUOHAIBHBIE 3aBUCUMOCTH, HX
rpapukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pelreHne ypaBHeHHil U CHCTEM
YpaBHEHUH.

9 KJIACC

Yucsia ¥ BbIYUCICHUA

ParmonanpHble yncia, UPpaMOHAIBHBIC YHCIIa, KOHEYHbIE U OECKOHEUHBIE IECATUYHBIC APOOH.
MHOXeCTBO JIeHCTBUTENbHBIX YUCEIl, AEUCTBUTEIbHBIC YHCIa KaK OECKOHEUHbIE IeCATUUHbIE JAPOOH.
B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCHCTBUTEIBHBIX YACEN U KOOPAMHATHON
IIPSIMOIA.

CpaBHeHuE IeHCTBUTENbHBIX YUCENl, apu(METHUECKUE IEHCTBUS C IeHCTBUTEILHBIMU YHCIIAMHU.

Pa3zMepbl 00BEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEéHHoe 3HaUeHUe BEIMYMHBI, TOUHOCTh NpuommkeHus. Okpyriaenue uucen. [Ipukuaka
Y OLICHKA PE3yJIbTATOB BBIYMCICHUN.

YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAILMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOISALIMXCS K KBaJApaTHbIM. bukBanpaTHOe
ypaBHeHue. [IpuMepnl penieHusi ypaBHEHUW TpPETbe M YETBEPTOM CTEMEHEH pa3ioKeHUEeM Ha
MHOKUTEIIN.

Pemenune npoOHO-pallMoOHANLHEIX ypaBHEHHWH. PelieHne TEKCTOBBIX 3aaad alreOpandecKuM
METOJIOM.

VYpaBHeHHe ¢ JByMs IepeMEHHbIMM U ero rpaduk. Pemenue cucreM IByX JIMHEHHBIX
YpaBHEHUH C ABYMs IIEpEMEHHBIMU. Pelenne cuctem ByX ypaBHEHHM, OJHO U3 KOTOPBIX JMHEHHOE,
a Jpyroe — BTOpOM crTemeHH. ['paduyeckas WHTEpHpeTalusi CHUCTEMbl YpPaBHCHHH C JIBYMsI
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3324 alNreOpandecKuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOWCTBA.

PemeHne nHMHEHHBIX HEPABEHCTB C OAHOW mepeMeHHOH. PemieHne cucrteM JHMHEHHBIX
HEpaBEHCTB C OAHOM mepemeHHoW. KBagparHele HepaBeHcTBa. ['padumueckas WHTepHpeTaIys
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKIUN

Kanparuunas ¢ynknus, e€ rpaguk u cBoiictBa. [lapabomna, KOOpAMHATHI BEpIIMHBI Tapabobl,
0Ch CUMMETpPUHU NTapaboJIbl.



I'padukn Gyrxmmit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = [x| , # ux cBoiicrsa.

Yuc/ioBble MOCTEA0BATEILHOCTH M NPOTrPeccum

[lonsiTue 4YHMCIOBOM TMOCIIENOBATEILHOCTH. 3aJaHue IMOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoii u popmysoit N-ro dieHa.

Apudmernueckas U reomeTpuyeckas nporpeccur. @opMynbsl N-To ujieHa apupMETHUYECKOH U
T€OMETPUYECKON IIPOrPECCH, CYMMBI IIEPBBIX N YICHOB.

N300paxeHue uiaeHOB apU(PMETHUECKOM W TIeOMETPUYECKOM mporpeccuii ToYKaMu Ha
KOOPJIMHATHOM TIOCKOCTHU. JIMHEHHBIN 1 3KCIOHEHIIMAIBbHBIA pocT. CII0XKHBIE TPOLICHTBHI.

IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE  pe3yJbTAaThl  OCBOGHMSI  IpOrpaMMbl  y4yeOHOro Kypca  «Anredpay
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCHIICKOM MaTeMaTHKH, IIEHHOCTHBIM
OTHOUIEHUEM K JOCTHXKEHMSIM POCCHUMCKMX MAaT€MaTHKOB U POCCUICKONM MAaTeMAaTHYECKOW IIKOJIbI, K
WCTIOJTB30BaHUIO ATHX JOCTIKCHUN B JPYTUX HAYKaX M MPUKIIAJIHBIX chepax;

2) rpasKIaHCKoOe U IYXOBHO-HPaBCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEHM TpaJIaHWHA M pealu3allid ero Mmpas,
MPEJICTABICHUEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU,
IpoLEeaAyp IpaxaaHckoro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
STUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTM)KCHUN HayKd, OCO3HAHUEM
BAKHOCTH MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JIEATEIbHOCTH YUYEHOTO;

3) Tpy/AOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHEe B pEUICHUU MPAKTHUECKUX 3aJady MaTeMaTH4eCcKOn
HANPaBIEHHOCTH, OCO3HAHWEM BAKHOCTH MAaTeMaTHUYECKOro OOpa3oBaHMsI Ha MPOTSIKEHHH Bcei
KU3HU IS YCHEITHOW MpOodeCCHOHATBHOM MEATEIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHUEM WHIUBUIYaIbHOW TPACKTOPUU OOpa30oBaHMs M >KM3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHUYECKUX OOBEKTOB,
3a/1a4, pelICHUN, pacCyKIEeHUN, YMEHHUIO BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI' O MO3HAHUSA:

OpUEHTAallMe B JEATENIbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAay4yHBIX IMpeAcTaBiIeHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS 4YelOBEKa, TNPUPOJIBI U  OOIIECTBA, TMOHUMAaHUEM
MaTEeMaTHYECKOW HAYKH KaK chephl 4eTOBEUECKON NIEeSTEIIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH
JUTSL pa3BUTHS [MBWJIM3AIIAN, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKHA W MaTEMaTUYECKON KYIbTYypOH Kak
CPEICTBOM I[IO3HAHUS MHUpPA, OBJAJCHHUEM TMPOCTEHIIMMH HaBBIKAMU  HCCIIEIOBATEIbCKOM
JEeSITENIbHOCTH;

6) ¢usmyeckoe BocnuTaHue, (GopMUpPOBaAHHME KYJIbTYPbl 310POBbSi M 3MOIMOHAJIBLHOIO
Os1aromosyums:

FOTOBHOCTBIO TNPUMEHSTh MaTeMaTHYeCKHWE 3HaHUS B HMHTEpPECaX CBOETO 370POBbs, BEICHUS
3I0pOBOr0 00pa3a >KU3HM (310pOBOE MNHUTaHUE, COAJAHCUPOBAHHBIM PEKUM 3aHATUA U OTHBIXA,
perynspHas ¢puznyecKas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKa pedekcuu, IpUu3HaAaHHEM CBOETO
IIpaBa Ha OLIMOKY M TaKOro K€ IIpaBa Jpyroro 4ejJ0BeKa;

7) 3K0J0TuYecKoe BOCIIMTAHUE:

OpUEHTAllMe Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWM i pelieHusl 3ajad B o0yacTu
COXPaHHOCTH OKpY>KarolIed Cpe/ibl, INIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUN



JUIS OKpY>Kalolllel cpefibl, OCO3HAHUEM TJ100aJIbHOr0 XapaKkTepa KOJOrHYecKuX MpodieM U myTed ux
peleHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBUAM COIHATILHOW U MPUPOTHOI cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBUSX HEONPEICIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPaKTUUECKYIO AeSTeNbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y IPYTUX JIOJCH,
nprOOpETaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS, HABBIKU M KOMITETEHITUH U3 OIBITA APYTUX;

HEOOXOMMOCTEI0 B ()OPMHPOBAHWHM HOBBIX 3HAHWW, B TOM dHCIC (OPMYTUPOBATH HJICH,
MOHATUSA, TUMOTe3bl 00 00BEKTaxX W SBJICHUAX, B TOM YHUCJIE paHee HEM3BECTHBIX, OCO3HABATh
IeUIUTHI COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, MIaHUPOBATH CBOE pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYALIUIO KaK
BBI30B, TpeOYIOIUNA KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble pelIeHus | JeWCTBHUS,
(dbopMyTUpPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBHS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI
Io3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe el CTBUSA
ba3zoBble Jlornyeckue 1eMCTBUA:

® BLISIBIIATH M XapPaKTEPU30BATh CYIISCTBEHHBIC MPU3HAKH MAaTEMATHUYECKUX OOBEKTOB, TOHATHH,
OTHOIIEHUH MeXAy TOHATUSAMHU, (GOPMYIUPOBATH ONpEAENeHUs TMOHSTHUH, YyCTaHABIMBATh
CYIIECTBEHHBI NpHU3HAK KiIacCU(UKAIIMM, OCHOBAHUS JUIsi OOOOLICHMS W CpaBHEHUS, KPUTEPUHU
MIPOBOMIMOT'0 aHAJIH3a,

® BOCIIPUHMMATh, (OPMYIHUPOBATH W MPEOOpPa3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHBIC, € IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BLISIBJIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOpeuYHs B (akTax,
JTAHHBIX, HAOMIOJCHUSIX U YTBEPKACHUIX, MPEiaraTh KPUTEPUHU TSl BBISIBIICHUSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIL;

e [elaTh BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

e pa3duparh [10Ka3aTeIbCTBA MATEMATHUYECKHX YTBEPXKICHHH (MpsAMBbIE W OT TNPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSITEIbHO HECIIOXKHBIE OKa3aTelnbCTBa MaTeMaTH4eCKHX (aKTOB, BBHICTPaUBATh
apryMeHTaI1I0, TPUBOIUTH MPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

® BEIOMpaTh CIoco0 pemieHus y4ueOHOW 3ajavd (CpaBHUBATh HECKOJIIBKO BAapHUAHTOB PEIICHHS,
BBIOMpaTh HanboJee MOAXOAAINI C YIETOM CaMOCTOATEIHHO BBIIETICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTe1bcKue 1eCTBUSA:

® 1ICTI0JIb30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKUA HMHCTPYMEHT IO3HAHUS, (HOPMYyIHpOBAThH
BOMPOCHI, (DPUKCUPYIOIINE MPOTUBOPEUYHE, MPOOIEMY, CaMOCTOSTEIbHO YCTaHABIMBATH HMCKOMOE M
JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITUIO, MHEHUE,

® IPOBOJIUTH MO CAMOCTOSITETILHO COCTABJICHHOMY TUTAHY HECIOXKHBINA SKCIIEPUMEHT, HEOONIbBIIOE
UCCIIE/IOBAaHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUECKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXTy COOOM;

® CaMOCTOSITEIbHO (OPMYIHUPOBAaTh OOOOIIEHUS U BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAONIOJICHUS, HMCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOJMYYEHHBIX PE3yJIbTAaTOB, BBIBOJOB M
0000IIIEeHN;

® IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEAMOIOKEHHUSI O €T0
Pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmaunmeii:

® BLISIBIISATh HEJOCTATOYHOCTh W M3OBITOYHOCTh WH(OpMAIUU, TAHHBIX, HEOOXOMUMBIX JUIS
peleHus 3a/1a9u;

® BHIOMpATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HMH(POPMALIUIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHHUS;

e BpIOMpaTh GopMy TMpeacTaBieHUsT HHGOPMAIMK W WUIIOCTPUPOBATh peEIIaeMble 3aaadu
CXeMaMu, IuarpaMMaMu, HHOU TpaduKoi U MX KOMOMHAIIMSIMH;



® OLICHUBATh HAA&KHOCTh HH(GOPMALMU 10 KPUTEPUSAM, MPEIOKEHHBIM YUUTEIEeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKAaTHBHbIE YHHBepPcaJIbHbIe yueOHbIe AeiicTBUS:

® BOCIIPUHUMATh M (HOPMYIMPOBATH CYXKAEHUS B COOTBETCTBUU C YCIOBUSAMH M LEISAMHU
00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U NMHChMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI IO XOAY PEIICHUS 33/1a4, KOMMEHTHPOBATh MOJTYYCHHBIA PE3yibTaT;

B X0J¢ OOCYXJIEHHUS 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOH TeMbl, NPOOJIEMBI,
pemaeMoil 3agaud, BBICKA3bIBaTh HJIEH, HAIEJICHHBIE HA IOMCK pPEUICHHs, CONOCTAaBJIATH CBOU
CYKJEHHUS C CYXICHUSIMH IPYTHX YYacCTHUKOB JAMaiora, OOHApY)KUBaTh pa3IMIUEe M CXOJICTBO
NO3ULIUH, B KOPPEKTHOH Gopme hopMyIHpOBaTh pa3HOIIacusl, CBOM BO3PAXKEHHUS;

® [IPE/ICTABIATh pE3YyJbTaThl pPELIECHUS 3aJaud, OSKCIEPUMEHTA, HCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIBHO BBIOMpaTh ()OpMAT BBICTYIUIEHUS C Y4E€TOM 3a7ad IMpPE3eHTAlMM U OCOOEHHOCTEH
ayJIUTOpUH;

® [IOHUMAaTh W HCIOJNB30BaTh TPEUMYIIECTBA KOMAHIHOM W WHAWBHIYAIbHOW pabOTHI Tpu
peleHUH y4eOHbIX MaTeMaTHYEeCKHX 3a/1a4;

® IPUHUMATh 11€71b COBMECTHOH JIeATENbHOCTH, IIAHWPOBATh OPTaHU3alMI0 COBMECTHOH paboThI,
pacnpenensTh BHABI padOT, JOTOBAPUBATHCS, OOCYXIATh MPOIECC W pe3ynbTaT padoThl, 0000IIaTh
MHEHHUS HECKOJIbKHX JIIOJIEH;

® yYaCTBOBaTh B TPYNIOBBIX (opMmax paboTel (00CykIeHHs, 0OMEH MHEHUSMH, MO3TOBBIE
IITYPMBl U JPYTU€), BBIIOIHATH CBOIO 4acTb paOOThl M KOOPAMHUPOBATH CBOU JEUCTBUS C APYrMMHU
YJeHaMU KOMaH[Ibl, OLIEHWBaTh KadyeCTBO CBOEro BKJIaga B OOMMHA MNPOAYKT MO KPUTEPUSM,
chOpMyITHPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBHUS
Camoopranmu3anus:

® CaMOCTOSITEIbHO COCTAaBJIATh IIJIaH, aJTOPUTM pELIEHUs 3aJadd (WM €ro 4acTb), BbIOMpaTh
Croco0 peleHus ¢ y4éTOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(pOpMAaILIHH.

CaMOKOHTPOJIb, SMOLHOHATbHbII HHTEJJIEKT:

®BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca M pe3yiapTaTa peleHHs
MaTeMaTHYeCKO! 3a]jau;

® [IPEIBUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IIPH PEUICHHH 33/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMJICHHBIX OLIMOOK, BBIBIEHHBIX
TPYIHOCTEN;

® OLICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IIOCTABJICHHOW LEIU M YCIOBUSAM,
OOBACHATh NPUUYUHBI JOCTHKEHUS WM HEJOCTHXKEHHs IIeJM, HaXOAWUTh OUIMOKY, /JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y o0yuenus B 7 kjacce 00y4aromUiics MOMYyUUT CISAYIOIIUE TPEIMETHbBIE Pe3ybTaThI:

Yuciia 1 BBIYMCICHUSA

BbimonusaTe, coyeras YCTHblE M INHUCbMEHHble NpPUEMBI, apU(pMETHUECKUe JEeHCTBUS C
palOHAIbLHBIMU YHCIIAMH.

HaxoauTp 3Ha4YeHHs] YUCIIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAYCHUH APOOHBIX BBIPAXKEHUH, COEprKAIUX OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTtk oT 01HON (HOPMBI 3aMUCH YUCEN K Apyror (MpeoOdpa3oBbIBATh AECATUUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECTUUHYIO APOOB).

CpaBHUBATB U yNOPSAJOYMBATh PALlMOHAIBHBIC YUCIIA.

OxpyrysTh ynca.

BbINONHAT NPUKHUIKY U OLEHKY pe3yibTaTa BbIYMCICHHWM, OLIEHKY 3HAUYE€HUN YHCIIOBBIX
BBIPAKCHM. BBIOIHATE NEHCTBUA CO CTENEHSMU C HATYPaJIbHBIMU ITOKA3aTEISIMH.



[IpuMeHATh pU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HATYPAJIbHBIX YHCET.

Pemiatp  nmpakTHKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYMH,
IPONOPIIMOHATIBHOCTBIO BEIWYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUs 3a1ad C
y4€TOM OrpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX 00BEKTOB.

AnredpanyecKue BbIpasKeHUs1

Hcnonp3oBaTe anreOpanyueckyl0 TEPMUHOJIOTHIO M CHMBOJIMKY, HPHUMEHATh €€ B Ipolecce
OCBOEHHS y4eOHOI 0 MaTepuaia.

Haxoauthb 3HaueHns1 OyKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHMs I1IEJIOTO BBIPAXKEHHS B MHOTOWIEH INPHUBEACHHUEM IOJOO0HBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

BBINIONTHAT YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOI'O4YWIEHa Ha MHOI'OYIEH, IPUMEHSAThH
(dbopMyIIbI KBajipaTa CyMMBI U KBaJpaTa pasHOCTH.

OcyecTBIATh PAa3IOKEHUE MHOIOWIEHOB Ha MHOXHTEIU C MOMOILIBIO BBIHECEHHUS 3a CKOOKHU
00I11er0 MHOXKHTEJIS, TPYINIUPOBKH ClIaraeMbIX, IpUMEHEHUs (OPMYII COKPALIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeoOpa3zoBaHUs MHOTOWIEHOB JUIsS PEIICHHs Pa3iM4HbIX 337jad M3 MaTeMaTHKH,
CMEKHBIX [IPEJMETOB, U3 pEabHON MPAKTUKH.

Hcrnonp30oBaTh CBOKMCTBAa CTENEHEH C HATypaJIbHBIMH TIOKA3aTeNsIMH JUIS MpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHUs] M HEPAaBEHCTBA

Pemrars nuHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOHM, MPUMEHSs MpaBuja Iepexoaa oOT
HCXOJHOIO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIO KOPHEM YpaBHEHUSI.

[IpumensTh rpaduyeckre METOAbI P PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupare mpuMepsl Map YHUCeN, SBISIONIMXCA PELICHHEM JUHEHHOro ypaBHEHHUS C JIBYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpadyK JMHEHHOr0 YpaBHEHHs C IByMs NE€pPEeMEHHBIMHU,
HOJIB3YACH TpadUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctembl [BYX JIMHEWHBIX YPaBHEHHM C JBYMs IEPEMEHHBIMH, B TOM YHCIE
rpaduyecKu.

CocraBnTh U peliaTh JMHEMHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO YCIOBHIO
3a/1a4, HTHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyUYECHHBIN PE3yJIbTar.

DOyHKIUHT

N3o0pakaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM KOOpPJIHWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIE MIPOMEXKYTKH Ha anreOpanuecKoM si3bIKe.

OTmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAMHATaM, CTPOUTH Ipaduku
muHEeHHBIX QyHKIHA. CTpouTh rpaduK GyHKIUHU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUN H3BECTHBIE 3aBUCHUMOCTH MEX]Y BEIMYMHAMHU: CKOPOCTb,
BpeMs1, pacCTOSIHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, TPOM3BOIUTEILHOCTD, BpeMsl, 00bEM PabOTHI.

HaxonuTs 3HaueHne QyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTte Tpaduueckuid crmocod MpeacTaBlIeHUS M aHauuW3a WHGOpMAIUU, W3BJICKaTh |
UHTEPIPETHPOBATh UHPOPMALIUIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHny o0yuenus B 8 kiiacce o0yyaromuiics MoJIy4quT CIeAYIOLINE IPEAMETHbIE PE3YIbTaThI:

Yuciia 1 BbIYHCICHUA

Hcnonb3oBaTh HayaldbHbIE MPEICTABICHHUS O MHOXECTBE JEWCTBUTENIbHBIX YHCEN JUIS
CPaBHEHMsI, OKPYIJIEHHMS U BBIYHUCICHMM, H300pakaTb JEHCTBUTENIBHBIE YHCIAa TOYKAMU Ha
KOOPJIMHATHOM IPSIMOM.

[TpuMeHsTh MOHATHE apU(PMETHUECKOr0 KBAJPaTHOTO KOPHS, HAXOMUTH KBAJpaTHbIE KOPHU,
UCTIONIB3YSl TPH  HEOOXOAMMOCTH  KaJbKYJISATOpP, BBINOJHATH INPEOOpa3OBaHMs  BBIPAKEHU,
CoJIeprKalIiX KBaJlpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aMUCH OONBUINX U MaJIbIX YHCEN C MOMOIIBIO IECATUYHBIX OpOoOei U cTerneHen
yucia 10.

Auiredpanyeckue BbIpasKeHUs



[TpyMeHsITh MOHSATHE CTENIEHU C LENbIM MOKa3aTelleM, BhIOIHITH IpeoOpa3oBaHus BRIPAXKEHUMH,
coZiep KalIiX CTENEHHU € LEIbIM MTOKA3aTENEM.

BrINOMHATE TOXKIECTBEHHBIE MPEOOpPa3OBaHUs PAIMOHAIBHBIX BBIPAKEHUI HAa OCHOBE MPABUI
JEMCTBUI HaJl MHOIOWIEHAMU U alreOpandyecKUMU JpOOsIMH.

PacknanpiBath KBagpaTHBIN TPEXUWIEH HA MHOKUTENH.

[IpumensaTs mpeoOpa3oBaHMs BBIPAKCHUN UTSI PEHICHHS Pa3UYHBIX 33Ja4 U3 MaTEMaTHUKH,
CMEXHBIX TTPEAMETOB, U3 PEaTbHON IPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHble, KBaJlpaTHBIE YPABHEHUS U PALlMOHAIIbBHBIE YPAaBHEHUs, CBOJASIIMECS K HUM,
CHCTEMBI IByX YPaBHEHUH C IByMs IMEPEMEHHBIMHU.

[IpoBOMTE HpOCTEHIINE WCCIAEAOBAHUS YPAaBHEHHWW M CHUCTEM YpPaBHEHUW, B TOM 4YHUCIE C
NpUMEHEHHEM TpaduYecKuX MpeICcTaBlIeHU (yCTaHAaBIMBAaTh, UMEET JM YPaBHEHHE WM CHUCTEMa
YpaBHEHUH pELIEHUS], €CIIU UMEET, TO CKOJIBKO, U IpOYEe).

[TepexoauTh OT clioBeCHON (HOPMYTHUPOBKH 3a7aud K €€ ajareOpanvecKoil MOJeNIH ¢ MOMOIIBIO
COCTABJICHUS YPaBHEHUSI WJIM CUCTEMbl YPaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4¥ NTOJIYYEHHBIN pe3ynbTarT.

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH, DEIIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHON MEPEMEHHON U WX CHCTEMBI, JaBaTh IpaUUeCcKyl0 WILTIOCTPALIMIO MHOXKECTBA
pelIeHNn HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHN

[ToHuMaTe ¥ MCHOIBL30BaTh (PYHKIIMOHAIBHBIE TMOHATHUS U S3BIK (TEPMUHBI, CUMBOIUYECKUE
0003Ha4YeHU), OINpENeNATh 3HaueHHe (YHKIHUU IO 3HAYCHHUIO apryMeHTa, ONpeNeisTh CBOWCTBA
byaK1IMA 110 €€ rpaduKy.

CtpouTts rpaduKu 31eMEeHTapHbIX (PYHKIUN BUJA:

y = k/X, y=x2,y=x3,y = [x|, y = VX, OIHCBIBATH CBOHCTBA YHCIOBOH (DYHKIIHH IO 68 rpaduKy.

K xoHniry oO0y4eHust B 9 kjiacce 00yJaronIuiicss MOJIYYUT CICIYIONINE TPEIMETHBIC PE3YJIbTATHI:

Yuca 1 BbIYMCICHUSA

CpaBHUBATH U yNOPSA0YUBATH PAllMOHAIBHBIE U UPPALIMOHATBHBIE YHCTIA.

Brmmonasate apudmeTndeckue AEUCTBHUS C PAMOHAIBHBIMUA YHCIIAMU, COYETasi YCTHBIE H
MMCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIUUCICHUS C UPPALMOHATIBHBIMU YHCIAMU.

Haxonuth 3HaueHHs CTeNeHell C LeJNbIMU IOKa3aTelsiMd W KOPHEH, BBIUUCIATh 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUN.

OKpyrisAiTh NE€WCTBUTENBHBIE UYWCIA, BBIIOIHATh NPUKUIKY PE3YNbTaTa BBIYUCICHUN, OLEHKY
YUCJIOBBIX BBIPAKEHUH.

YpaBHeHUs] M HEPAaBEHCTBA

PemaTe nuHElHbIE W KBaJApATHBIE YPAaBHEHUS, YPAaBHEHUS, CBOIAIIMECS K HUM, IPOCTEHIINE
JIpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemate cuctembl NBYX JHMHEHHBIX YpaBHEHUU C JIByMs TEPEMEHHBIMH M CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBIIACTCS JTNHECHHBIM.

Pemats TekcToBbIe 3a/au anreOpanyecKuM CIOCOOOM C TMOMOINBIO COCTABJICHUS YpaBHEHUS
WJIU CUCTEMBI IBYX YPaBHEHUMU C JBYMs IEPEMEHHBIMH.

[IpoBoauTh mpocCTEMIME HMCCIEAOBAaHUS YpPaBHEHW W CUCTEM YpPaBHEHHU, B TOM 4YHCIE C
NpUMEHEHHEeM TpaduyecKuX MpelcTaBiIeHU (ycTaHAaBIMBaTh, UMEET JHM YpPaBHEHHE WM CHUCTEMa
YPaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pemats nuHeliHble HepaBeHCTBa, KBaJApaTHbIE HEPABEHCTBA, U300pakaTh pellIeHUE HEPABEHCTB
Ha YHCIIOBOM MPSIMOM, 3alIUCHIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemiate cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJAPaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHUE CHCTEMbl HEPAaBEHCTB Ha YMCIOBOW MPSMOW, 3alHCHIBATh
pELIEeHUE C TOMOIIbIO CHMBOJIOB.

Hcnonb3oBaTh HEpaBEeHCTBA MPU PEUICHUHU PA3IMYHbIX 3a]a4.

DOyHKIUA



PacnoznaBath (QyHKIMM HM3y4eHHBIX BMJOB. [loKa3pIBaTh CXEMAaTWYECKU PpACIOIOKEHUE Ha
KOOPIMHATHOW TTOCKOCTH rpadukoB GyHkimi Bumaa: Yy = kx,y =kx + b,y =k/x,y=ax2 + bx +c,y =
x3, y = Vx, y = ||, B 3aBHCHMOCTH OT 3HaueHHi K0 (YUINEHTOB, OMUCHIBATE CBONCTBA (DYHKIIHIL.

Ctpouth 1 n300paxarb cXeMaTHUECKU rpa@UKu KBaJIpaTUYHBIX (YHKIIHMI, ONUCHIBATh CBOMCTBA
KBaJ[paTUUHBIX (PYHKIMII 110 UX rpadukam.

PacniozHaBaTh KBaJpaTW4HYIO (YHKIHMIO 1O (GOpMyJie, MPUBOAUTH MPHUMEPHI KBAJAPATHUHBIX
GyHKUMI U3 peanbHOM KU3HU, PU3UKU, TEOMETPHUH.

YucJi0BbIE NOCJIEA0BATEIHOCTH M IPOIPECCUH

PacnozHaBaTh apu(METHUYECKYl0 M T'€OMETPHUYECKYIO IPOrPEecCHH IpH pa3HbIX crocobax
3a/1aHusl.

BbINONHATE BBIYMCIEHHS C MCIOJIB30BaHUMEM (OpMYyT nN-ro wieHa apu(pMeTH4yecKoil Hu
T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006paxaTs 4ieHbl MOCIE10BATEILHOCTH TOUKAaMU Ha KOOPJMHATHOM IJIOCKOCTH.

Pemate 3amaum, cBsI3aHHBIE C YHMCIOBBIMU IOCIEAOBATEIBLHOCTSMH, B TOM 4YHCIE 3aJaud U3
peabHOM KU3HU (C UCTIONB30BaHUEM KAIbKYJIATOPA, IM(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoJsnyecTBo 4acoB JIeKTPOHHBbIE
Ne n/mn HanmeHoBaHMe pa3jaejioB H TeM Kontponbmsie  TpakTiaeckne (uudgposbie)
NPorpaMmbl Bcero 5 6 o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
1 Yucna ¥ BeIYKCiIeHus. ParionanbHbIe o5 1 bu6mmoreka [JOK
qrcna https://m.edsoo.ru/7f415b90
bub6mmoreka [JOK
2 AreOpaMECKue BHIpKCHHA 27 . https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 Y PABHCHH U HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 Koopsarst u rpaduicu. dymiiin 24 ! https://m.edsoo.ru/7f415b90
bub6munoreka [JOK
S Tostopere u obobmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOI'PAMME
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8 KVIACC

KoanuecTBo 4acoB JIeKTPOHHBbIE
. HaumeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l nporpaMMb Beero Ko;Tpo.m,Hme HpﬁaKanecxne 0GpasoBaTEIbHbIE
padoThI padoThI pecypest
bub6mmoreka [JOK
1 Uwucna u Beruucienus. KBajgpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienns. CTENeHb ¢ 1eTbIM 7 bub6mmoreka [JOK
moKasarejaeM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIpaKCHUSI. 5 1 bubmuoreka [JOK
KBaapaTHblii TpEXuiicH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BBIpaKCHUSI. 15 1 bubmuoreka [JOK
Aunrebpandeckas Jpo0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubmuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyuKuHH. OCHOBHbIC OHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
; Pymxupn. HucoBbIe GynKimn ; https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 IosTopenne u 0dodmenHe 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOI'PAMME
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9 KVIACC

KosauyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/l nporpaMMb Beero KoﬁnTpoanue HpﬁaRanecmle 06pazoBaTeIbHbIE
padoThI padoTbI pecypesi
1 Uucna u BeruucieHus. JleiicTBUTENbHBIE 9 bubnuorexa [JOK
qucIia https://m.edsoo0.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJTHOM TepeMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
bu6moreka [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> PynKiH 16 ! https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucIioBble ITOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIHS 18 1 bu6mmoreka [JOK
3HAHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoanuectBo 4acoB Jata DJIeKTPOHHBbIE U (PPOBHIE
Nen/m | Tema ypoka Beero Kontpoabubie | IlpakTHueckue — oOpa3oBaTejibHbIE
padoThI padoTbI pecypcbl
1 [ToHATHE pALMOHAIIBHOIO YUCIIa 1
9 Apudmernueckue neiictBus ¢ 1
palMOHATLHBIMHU YUCIIAMH
3 Apudmernueckue neiicTBus ¢ 1
panroOHATBHBIMH YHCIIAMA
4 Apudmernueckue neiicTBus ¢ 1
panroHATHHBIMH YHCIIAMA
5 Apudmernueckue neiicTBus ¢ 1
palMOHATLHBIMHU YUCIIAMH
6 Apudmernueckue neiicTBus ¢ 1
paIMoOHATFHBIMHU YUCIIAMH
7 CpaBHeHue, ynopsijouMBaHue 1
paMOHAIHHBIX YHCEI
8 CpaBHeHue, ynopsijouMBaHue 1
paloOHAIbHBIX YUCEI
9 CpaBHeHue, ynopsijouMBaHue 1
paloOHAIbHBIX YUCEI
10 CreneHb ¢ HATYpaJIbHBIM MTOKa3aTeIeM 1 bubmorexa HOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYpaJbHBIM MTOKa3aTeIeM 1 bubmorexa [HOK
https://m.eds00.ru/7f421382
12 CreneHnb ¢ HaTypalnbHBIM IIOKa3aTEIIEM 1 bubmorexa [OK
https://m.edsoo.ru/7f42154e
13 CreneHnb ¢ HaTypalnbHBIM IIOKa3aTEIIEM 1 bubmorexa [TOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYPAJIbHBIM MTOKa3aTelIeM 1
15 Pemenre ocCHOBHBIX 3a7a4 Ha IpooH, 1
MIPOLICHTHI U3 PeabHON MPAKTHKU
16 Pemenre 0CHOBHBIX 337124 Ha IpooH, 1



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

MIPOLIEHTHI U3 PEAIbHOW MPAKTUKHU

Pemienne ocCHOBHBIX 3a/1a4 Ha JpooOH,

17 MPOIICHTHI U3 PEATbHON MPAKTUKA 1
18 Pemienrie ocCHOBHBIX 3aa4 Ha Ipo0wu, 1
IIPOLIEHTHI U3 PeaIbHON MPAKTUKU
19 [Tpu3HAaKK JETMMOCTH, pa3I0KEeHHUS Ha 1
MHOKUTEJIM HATypaJIbHBIX YU CEI
20 [Tpu3HaKK JETMMOCTH, pa3I0KEHHUS Ha 1
MHOKUTEJIM HATyPAJIbHBIX YHCEI
21 KonTtponbHas pabora o reme 1
"PanmonanbHelie yncaa'
29 Peanpubie 3aBucumoctu. [psmas u 1
oOpaTHas MPONOPIUOHATIEHOCTH
23 Peanpubie 3aBucumoctu. [psmas u 1
oOpaTHas MPOMOPILHOHATIEHOCTH
o4 Peanbnbie 3aBucumoctu. [Ipsimas u 1
o0paTHast IpONOPLHOHAILHOCTH
o5 Peanbnbie 3aBucumoctu. [Ipsimas u 1
o0paTHast MpONOPLHOHAILHOCTH
26 byKBEHHBIE BBIPAKEHUS 1 BHGJI_HOTeKa LOK
https://m.edsoo.ru/7f41feec
27 DopMyIIbI 1
28 DopmyIisl 1
29 [Tepemennsbie. JlomycTrMbIe 3HAYCHUS 1
MepeMEHHBIX
IT BaHU BEHHBIX BBIPOKEHUMN
30 pef::i(;)i?f;g 01066()I§}I’/IKH;I/IBCI[CHI/IIC)a o 1 BH6H_HOTeKa HOK
HONOGHBIX CIArACMBIX https://m.edsoo.ru/7f41fafa
[IpeobpazoBanre OYKBEHHBIX BBIPAKEHUN
31 peFCKpLII)THe c1<0601<}1,/1 HpI/IBeIleHI/Ig , 1 BH6JI_HOTeKa LOK
HOZOBHBIX CArAEMBIX https://m.edsoo.ru/7f41fd70
[TpeoOpa3oBanue OYKBEHHBIX BBIPAKCHHIA,
32 pacKpbITHE CKOOOK U TIPUBEICHUE 1
MOJOOHBIX ClIaraeMbIX
33 [TpeoOpa3oBanue OYKBEHHBIX BBIPAKCHHIA, 1



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

PAacCKpBITHE CKOOOK M MPUBEICHHE
MOJOOHBIX ClIaraeMbIX

CBoiicTBa CTENEHU C HATYPAJIbHBIM

bu6mmoreka [JOK

34 [IOKa3aTejIieM https://m.edsoo.ru/7f421382

35 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubmuoreka [JOK
oKasarejaeM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubmuorexa [JOK
nokazareyieM https://m.edsoo.ru/7f4218be

bu6mmoreka [JOK
37 MeoroueHb! https://m.edsI(;E).ru/7f422769

bub6mmoreka [JOK
38 Muorouners! itosdim edso0 TW/Ti422630

39 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE bu6nuoreka [JOK
MHOTOUYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bub6nuoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422cc8

a1 CnoxeHue, BBIMUTAaHUE, YMHOKEHUE bub6munoreka [JOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIMUTAaHUE, YMHOKEHUE bub6munoreka [JOK
MHOT'O4JICHOB https://m.edso0.ru/7f423182

43 DopMyIIbl COKpaIIEHHOTO YMHOKEHUS BHGH_HOTGKa HOK
https://m.edsoo.ru/7f42432a

44 DopMyIIBI COKPAILIEHHOIO YMHOXKEHUS BH6H_H0TeKa LOK
https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALEHHOTO YMHOKEHUS BH6H_HOTeKa [OK
https://m.edsoo.ru/7f424c12

46 DopMyITBI COKPAIIEHHOTO YMHOKECHUS EH6H_HOTeKa HOK
https://m.edsoo.ru/7f424fd2

47 DopMyIIBI COKPAIIEHHOTO YMHOXKEHUS EH@I_HOTeKa LOK
https://m.edsoo.ru/7f4251d0

48 PaznoxeHne MHOTOUJIEHOB Ha MHOXKHUTETH bubmmorexa LOK
https://m.edsoo.ru/7f423312

49 PaznoxxeHne MHOTOYJICHOB Ha MHOXKHUTEIH bubmorexa [IOK
https://m.edsoo.ru/7f4237fe

50 Pa3nokeHre MHOTOUJIEHOB HA MHOKUTEU bubmuoreka [[OK
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https://m.edsoo.ru/7f4239de

ol Pa3znoxeHnne MHOTOWICHOB HA MHOYXKUTEIHN
KontponbHas paborta o teme
52
"AnreOpandeckue BolpakeHus"
53 YpaBHeHUe, paBuiIa MpeodpazoBaHus
YpaBHEHUs, PABHOCHJIBHOCTh YPaBHEHHIA
JIuneliHOe ypaBHEHHE C OIHOU
o4 MEPEMEHHOM, pellIeHue JINHEHHBIX
ypaBHEHUH
55 g;i?;{(;eoyﬁp?)Beﬁg}?;ecn(f;e(;limx bubmorexa IIOK
N https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuneliHoe ypaBHEHHE C OTHOU
56 NIEPEMEHHOM, pelIeHNE JINHEHHBIX
YpaBHEHUH
S7 Pemienue 3a1au ¢ mOMOIIbI0 YpaBHEHUM bubimorexa LOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ MOMOIIbI0 ypaBHEHUIH bubmorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemenwe 3a1a4 ¢ TOMOIIBIO YpaBHEHUI Bubmaorexa HOK
https://m.edsoo.ru/7f4209a0
60 Pemenwre 3a1a4 ¢ TOMOIIBIO YpaBHEHUI bubmiorexa LIOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYMSI bubmuorexa [JOK
IIEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeitHoe ypaBHEHUE C TBYMsI bubnuorexa [JOK
IIEPEMEHHBIMH U €ro IrpaduK https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JUHEUHBIX YpaBHEHUH C bubmuoreka [JOK
JBYMsI IEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JUHEUHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU
65 Cucrema IByX JINHEWHBIX YPAaBHEHMI C
JBYMsI IEpEMEHHBIMU
66 Cucrema IByX JINHEWHBIX YPABHEHMI C

JIBYMsI IEPEMEHHBIMHU
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bu6mmoreka [JOK

67 Peuene cHeTem ypasHeHui ! https://m.edsoo.ru/7f4284de
68 Pemenwne cucremM ypaBHEHHIA 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucteM ypaBHEHHI 1 bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Penienre cucTeM ypaBHEHHIMA 1
71 Pemienue cucrem ypaBHEHHI 1
79 KontponbHas pabora no teme "JIuneitnsie 1 bubmuorexa [IOK
ypaBHEHUS" https://m.edsoo.ru/7f421044
. bubnuoreka [JOK
3 Koopamiata TouKH Ha HpAMOI ! https://m.edsg).ru/7f41de76
bubmmoreka [IOK
4 HlucsioBbIE POMEXKYTKH . https://m.edsg).ru/7f41dff2
75 UucioBbie NPOMEKYTKU 1
76 Paccrosiane MENY ABYMS TOUKAMH 1
KOOPJAMHATHOM MPSIMOM
77 Paccrosiane MENY ABYMS TOUKAMH 1
KOOPJAMHATHOM MPSIMOM
78 IIpssMoyrosbHas cucTeMa KOOpIMHAT Ha 1 bubmmoreka [TOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyrosbHas cucTeMa KOOpIMHAT Ha 1 bubmmoreka [TOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX 1 bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aJaHHBIX 1 bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpaduKoOB, 3aJaHHBIX
82 dbopMymnamu 1
83 Yrenue rpaduKoB peaabHbIX 1 bubnuoreka LIOK
3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpaqn:IKOB peaTbHBIX 1
3aBUCUMOCTEN
85 [Tonsitue hyHKUIMN 1 Brbmorexa LIOK

https://m.edsoo.ru/7f41ef06
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86 ['padux QyHKIIH 1
. . bubmuorexa [JOK
87 CroiicTea (ynKunuii 1 https://m.edsoo.ru/7f41f078
. . bubnmoreka [JOK
88 CroiicTsa QynKuni 1 https://m.edsoo.ru/7f41flfe
. bub6mmoreka [JOK
89 Jluneiinas Gynius 1 https://m.edsoo.ru/7f427282
. bubnuorexa [JOK
%0 Jluneitnas ynKuus 1 https://m.edsoo.ru/7f427412
.. bu6moreka [JOK
91 [Toctpoenue rpaduka muHEHHON QYHKITUN 1 https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TMHEHHON HYHKINN 1
93 ['padux QyHKIHH Y =X| 1
94 ['padux QyHKIMH Y =X| 1
9 Koo oo Gy 1 BuGaorexa LIOK
PAMHE p - "CYHKIL https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepodHas pabora
96 HToroBast KOHTpoJIbHAs paboTa / 1 bubmuorexa [IOK
Bcepoccuiickast mpoBepodHasi padbora https://m.edsoo.ru/7f429c6c¢
[ToBTOpEHVE OCHOBHBIX MOHATHH U
97 METO/IOB Kypca 7 Kiacca, 0000IeHne 1
3HAHUHU
w | mememesmmmd | BuGorea 10K
Hu yp ’ t https://m.edsoo.ru/7f429f32
3HAHUI
o | momeremeomommmernin | Buorsa 10K
OB KYP ’ HI https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpECHIE OCHOBHBIX MTOHATHH H
100 METOJIOB Kypca 7 Kiacca, 0000IeHne 1
3HaHUH
| omremecorommnowmin BuGorea 10K
FLOB KYP ’ t https://m.edsoo.ru/7f42a27a
3HAHUI
102 [ToBTOpEHME OCHOBHBIX MOHATUN U 1 bubmuoreka [JOK
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METO/IOB Kypca 7 Kiacca, 0000IeHne
3HAHUU

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon .
HpoBepsieMoro IIpoBepsiembIe NpeIMeTHBIE Pe3y.ILTATbI 0CBOEHHS! OCHOBHOIE
00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111€er0 00pa3oBaHus
pe3yJbTaTa
1 Yucia 1 BBIYUCIICHUS
11 BLEHOHH;ITL, coueTass YCTHbIE W THChMEHHBIE MPUEMBI, apuUPMETHUECKUE
JICHCTBHYS C PAIIMOHATBHBIMHU YHCITAMH
Haxoguth 3Ha4YeHHs YHCIOBBIX BBIPAKEHUU, MPUMEHITh pPa3HOOOpa3HbIC
1.2 CHIOCOOBI ¥ TPUEMBI BBIYHCIICHUS 3HAYCHUH JPOOHBIX BBIPAKECHUH, COMEPIKAIIIIX
OOBIKHOBEHHBIE U JICCSITHUHBIE IPOOH
[lepexonutes oT ogHOW (GoOpMBI 3amMcu 4Yucen K JIpyrod (mpeoOpa3oBHIBATh
1.3 JECATUYHYIO JpoO0b B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHVIO JIECATUYHYIO JPOOb)
1.4 CpaBHUBATH U YIOPSAI0YMBATh pPallMOHATBHBIC YHCIIA
1.5 OxkpyrusTh yncia
BBITIOTHATE MPUKUIKY M OICHKY pPE3y/IbTaTa BBIYUCIICHUN, OICHKY 3HAYCHUI
1.6 YHCJIOBBIX BbIpaKEHUH. BBIMOMHATH NEHCTBUS CO CTENEHSIMH C HATypalbHBIMU
MOKa3aTeNsIMU
17 [IpumeHsATh MpU3HAKK JIEIMMOCTH, PA3IoKEHUE HAa MHOKUTEIM HaTypallbHBIX
qucen
Pemarh mnpakTUKO-OPUEHTHPOBAHHBIE 3aJauyl, CBS3aHHBIE C OTHOLICHHEM
18 BEJIMYHH, NMPONOPLUMOHATBHOCTLIO BENMIMH, NPOLECHTAMH, HHTEPNPETHPOBATH
pe3yIbTAThI PEIICHHSI 3a71a9 ¢ YU4ETOM OTPaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 00BEKTOB
2 AnreOpandecKue BBIPOKCHUS
21 Hcnons3oBaTh anredbpandeckyro TEPMUHOIOTHIO M CUMBOJIMKY, TIPUMEHSTh €€ B
' IpoIiecce OCBOCHUS y4eOHOI0 MaTepraa
99 Haxonute 3HaueHuss OYKBEHHBIX BBIPQXCHHWH TMPU 33JaHHBIX 3HAYCHHSIX
MTePEMEHHBIX
23 BrInonHATE MpeoOpa3oBaHus IIENIOTO BHIPAXKCHHS B MHOTOWIEH MPHUBEACHUEM
MOI00HBIX CJIaraeMblX, PACKPhITHEM CKOOOK
24 BhIOmHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOTOWIEHAa Ha
' MHOTO4IECH, IPUMEHSITh (POpMYJIbl KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH
OCymIecTBIATh  PA3JIOKCHHE MHOTOWICHOB HA MHOXHUTEINA C  ITOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKH CJaraeMbix,
MpUMeHEeHHsI (POPMYIT COKPAIIEHHOTO YMHOXKEHUS
26 [IpumensaTs npeoOpa3zoBaHusi MHOTOUJICHOB AUS PelICHNs PAsIHbIX 3a7a4 3
MaTEeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEATTbHOM MMPAKTUKU
27 Hcnonp3oBaTh CBOMCTBa CTEMeHEW ¢ HATypaJbHBIMU TOKa3aTelsiMU st
npeoOpa3oBaHMs BIPAKESHUN
3 YpaBHEeHHS 1 HEpaBEHCTBA
Pemiate nuHENHBIE ypaBHEHUS C OJHOM TEPEMEHHOM, MPUMEHSA MpaBUiia
3.1 nepexofa OT HCXOJHOTO YypaBHEHUS K paBHOCWIBHOMY eMmy. [IpoBepsTs,
SIBJISICTCSL JIM YMCIIO KOPHEM YPaBHEHHUS
3.2 [TpumensaTh Tpaduyeckrie METOAbl MPH PEIICHUH JIMHEHHBIX YPaBHEHHH M HX




CUCTEM

[lonOupare mpuMepbl Map YKCEN, SBISIOMIUXCS PEUICHHEM JUHEIHOro

3.3 YPaBHEHUS C IByMs IEPEMEHHBIMU
CrpouTh B KOOPAMHATHOM MJIOCKOCTU IpadUK JIMHEHHOIO YPaBHEHUS C JBYMs
3.4 MEPEMEHHBIMH;  TOJB3YSICh T'padUKOM, TPUBOIUTH TPHUMEPHl  PEIICHUS
ypaBHEHUS
35 Pewmats cucTteMbl IBYyX JIMHEHWHBIX YPaBHEHHUU C ByMs IIEPEMEHHBIMU, B TOM
' yucie rpaduIecKku
CocTtaBiTh U pemaTh JUHEHHOE YPAaBHEHNE WM CUCTEMY JIMHEWHBIX YPaBHEHUN
3.6 10 YCIIOBHIO 3a]1aud, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a1ayM
HOJTYYEHHBIH pe3ynbTaT
4 Koopaunate! u rpaduxu. @yHKIIUU
N300paxarh Ha KOOpAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpJMHATaM, JIY4H, OTPE3KH, UHTEPBAJIbI, 3alMChIBATh YHCIOBBIE TPOMEXKYTKU
Ha aNreOpanyeckoM si3bIKe
4.2 OTmeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH 110 3a/1aHHBIM KOOpAMHATAM
4.3 Crpouts rpaduxu tuHeHBIX QyHKIMH. CTpouTh rpaduk GyHKINH v = [X|
OnuceiBaTh ¢ TMOMOIIbIO  (QYHKIMI  M3BECTHBIE 3aBUCUMOCTH  MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BPEMS, pPACCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJUTEIBHOCTb, BpeMsl, 00bEM paboThI
4.5 Haxoauts 3HaueHue QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa
[lonumarp rpaduveckuii crmocod NpPeACTaBICHUS W aHajdu3a WH(POpPMAaLUH,
4.6 W3BJEKAaTh W HMHTEPNPETUPOBATh HHPOPMANMIO W3 TpadUKOB peaTbHBIX
IPOLIECCOB U 3aBUCUMOCTEN
8 KVIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIe Pe3y/IbTATbl 0CBOEHUs OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTrarta
1 Yucna v BBIYUCICHUS
Hcnonp30BaTh HauyaabHbIE IPEICTABICHUS O MHOXKECTBE ICHCTBUTENIBHBIX YUCEI
11 JUI CpPaBHEHHUS, OKPYIJIEHUS U BBIYUCIEHUH, H300paxaTb [CHCTBUTENbHBIC
qrcaa TOYKaMU Ha KOOPJAMHATHON MPSIMOii
[IpumensaTs noOHATHE apU(METHYECKOrO KBAJpPATHOTO KOpPHS, HaXOAUTh
19 KBaJIpaTHbIE KOPHU, UCIIOJIB3YSl IIPU HEOOXOAMMOCTH KaJIbKYJISATOp, BBIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPIKALIMX KBaJApaTHbIE KOPHH, MCIOIb3YS
CBONMCTBa KOpHEHU
13 Hcnonb3oBaTh 3amucu OOJBIIMX M MajbIX YHUCEN C IMOMOIIBIO JECATHUYHBIX
npobeit u crenedeit uncna 10
2 AnreOpandecKie BhIPOKECHUS
21 [IpuMeHsATHP TOHATHE CTEMEHW C  LENbIM  I0Ka3aTesieM,  BBIIOJIHATH
' npeoOpa3oBaHus BRIPAKEHH, COAECPIKAIINX CTENECHH C IIEJIbIM T10Ka3aTeleM
29 BhINONHATE TOXJIECTBEHHBIE MPEOOpa3OBaHMs PallMOHATIBHBIX BBIPAKEHUH Ha
OCHOBE IIPaBUJI ISHCTBUI HAJl MHOTOWICHAMH M alreOpandecKuMu Ipo0sIMu
2.3 PacknaapIBaTh KBaIpaTHBIM TPEXWIEH HA MHOKUTENH
24 [IpumeHnsaTh npeoOpa3oBaHMsl BBIPAKEHUH Ul pELIEHUs pa3iIM4yHBIX 33734 M3

MaTeMaTUKH, CMEKHBIX MTPEJMETOB, U3 PEATHHON MPAKTUKU




ypaBHCHI/I}I 1 HCpaBCHCTBA

PemaTe JIHHGI;'IHBIG, KBaApaTHbIC YpaBHCHHA MW pPallHOHAJIbHBIC YpPaBHCHU,

3.1 CBOJISIIIIMECS K HUM, CUCTEMBbI JIBYX YPaBHEHHH C ABYMS MEPEMEHHBIMU
[IpoBOoUTH TIpOCTEHIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM
3.2 YHCIie ¢ MPUMEHEHHEM TpadUIecKux f[pe,Z[CTaB.HeHI/If/'I (ycTranaBnuBaTh, UMEET JIU
ypaBHEHUE WM CHCTEMa ypaBHEHUUW peEIICHUs, €CIU HMMEET, TO CKOJIbKO, U
npoyee)
[TepexomuTes OT croBecHOM (GOPMYIUPOBKH 3alaud K €€ anreOpanyeckon
33 MOJIETA C TIOMOIIBIO COCTABJICHHS YypPaBHEHHUSI WM CHCTEMBI ypaBHeHHfI:
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJy4YEHHbIN
pe3yabTaT
[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKH, PEIaTh
34 JMHEWHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM H HMX CHCTEMBI, JaBaTh
' rpaguyYecKyr0 HJUTIOCTPAIlMI0O MHOXKECTBA PEIICHHWH HEpPaBEHCTBA, CHCTEMBbI
HEpPaBEHCTB
4 DyHKIUHU
[TonuMate W uCHONB30BaTh (DYHKIIMOHAIBHBIE TOHATHUS W S3bIK (TEPMHUHBI,
4.1 CUMBONIMYECKHE O0O3HAUYEHUs), ONPENENITh 3HaUeHUE (PYHKIUU MO 3HAYCHHIO
apryMeHTa, ONpeJeNsiTh CBOMCTBA (YHKIMHU 1O e€ rpaduKy
CtpouTts TpaduKu dIeMEeHTapHbIX QYHKINN BUA:
4.2 y = kfx
y=k/X , y =x%, y = x>, y = [X|, OHCBIBaTh CBOMCTBA YUCIOBON (DYHKIHHU IO €€
rpaduKy
9 KJIACC
Kon .
S Ap—— IIpoBepsiembie HPeIlMeTHLIe pe3yJbTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJabTarTa
1 Ypcaa v BEIUUCICHUS
1.1 CpaBHHMBATH U YNOPSAOYMBATH PALlMOHAIbHBIC U UPPALIMOHATILHBIE YKCTIa
BeimonaaTe apudMeTnyeckue IEeHCTBHS C pallMOHAIBHBIMUA YHCIAMH, COYeTas
1.2 YCTHBIE U MUCbMEHHBIE TPUEMBI, BBITIOJIHATh BBIYUCICHHS C UPPAIlMOHATILHBIMU
YUCIIaMA
13 Haxoauth 3HaueHUS CTENeHEH S LEJIBIMU TIOKa3aTeNIIMU U KOPHEMN, BBIYUCIIATH
3HAYCHMS YUCIIOBBIX BBIPAKCHHI
14 OKpyrisTh § NEHCTBUTEIbLHBIC YHCIIA, BBINOMHATE  MPUKUAKY —pesyibTara
BBIYMCIICHHH, OIEHKY YMCJIOBBIX BBIPAKEHUN
2 YpaBHEHHS 1 HEPABEHCTBA
21 Pemiate nuHeliHble U KBaJpaTHbIE YpaBHEHMsI, YPABHEHUS, CBOSIIMECS K HUM,
MPOCTeHIIMe APOOHO-pAITMOHATILHBIC YPAaBHEHUS
29 Pemate cucreMsl ABYX JUHEHUHBIX YPaBHEHWUM C JBYMs NePEMEHHBIMH 1
CHCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJTHO YPaBHECHHUE HE SBIISCTCS JTUHEHHBIM
23 Pemarp TekcTOBbIe 3amauM  anreOpanyecKum CPOCO6OM C  TOMOIIbIO
COCTaBJICHHS YPABHEHHMS WJIU CHCTEMBI JIBYX YPABHEHHH C ABYMS ITEpEMEHHBIMHU
[IpoBoauTh IpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUMN, B TOM
24 yuciae ¢ NpPUMEHEHHeM  Tpaduueckux  TpeAcTaBieHUW  (Hampumep,

yCTaHaBJIMBATh, UMEET JIN YPAaBHCHHE WJIM CUCTEMa YPaBHEHHI pPEIICHUS, CCIIH
HMEET, TO CKOJIBLKO)




2.5

Pemarr, nuHelHbIC HCpPAaBCHCTBA, KBAaJApaTHbIC HCPABCHCTBA, I/1306pa)KaTL
PEIICHUC HECPABCHCTB Ha YHCIOBOM HpiIMOfI, 3alMUCbIBaTh PCHICHUC C MMOMOIIBIO
CHMBOJIOB

2.6

Pemrate cucteMbpl THMHEHHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIOYAIOIIUC
KBagpaTHOC HCEPABCHCTBO, I/I306pa}KaTB PEIICHUE CHCTEMblI HCPABCHCTB Ha
YHCI0BOM Hp}IMOﬁ, 34l ChIBATH PCIICHUEC C ITOMOIIBIO CMMBOJIOB

2.7

Hcnons3oBaTh HCPaBCHCTBA IIPU PCHICHUHA PA3JIMYHBIX 3a1a4

DYHKIINHU

3.1

Pacnio3HaBaTh (PYHKIIMM M3y4YeHHBIX BHIOB. [lOKa3bIBaTh CXEMATUYCCKH
pacrnoyio)keHue Ha KOOPJAMHATHOW TIJIOCKOCTH rpadukoB (GyHKIMA BUAA: y=KkX,
y=kx+b, y=k/x, y=ax*tbx+c, B 3aBUCUMOCTH OT 3Ha4Ye€HHH KOIPDHUIMEHTOB,
OIKCHIBATh CBOMCTBA ()YHKITUI

3.2

[Toka3pIBaTh CXEMAaTHYECKH PpACIONIOKEHUE Ha KOOPAWHATHOM IUIOCKOCTH
rpadukoB GyHKIMHA Buga Y = VX, Y = || ¥ onuchIBaTh CBOWCTBA (PYHKIIUI

3.3

Crpouth M H300pakaTh CXeMAaTUYECKU TpapUKH KBaJIpaTUYHBIX (QYHKUUH,
OITMCHIBAaTh CBOMCTBA KBAPATUYHBIX (QYHKIUH 1O UX rpadukam

3.4

PacniozHaBaTh KBaJIpaTHUHYIO (YHKIHMIO MO (opMyne, NPUBOIUTH HPUMEPHI
KBaJIpaTHYHBIX (PYHKIMI U3 peabHOM KU3HHU, PU3UKH, TEOMETPHH

ApI/I(I)MCTI/ILIeCKa}I 1 ICOMCTPHUUCCKasA IpOrpeCCuun

4.1

Pacrio3naBaTh apuMETHYECKYI0 M F€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX
cnoco0ax 3aJaHus

4.2

BoInonHAT,  BBIUMCIEHHS C  UCHOJB30BaHWeM  (QopMmyn N-TO  4JeHa
apuMeTHYeCKON U TeOMETPUUECKOM MPOrpecCrid, CYMMBI MEPBBIX N WICHOB

4.3

I/I306pa)KaTB YICHBI IIOCICAOBATCIIPHOCTH  TOYKAMHM  Ha KOOpﬂHHaTHOﬁ
TIJIOCKOCTH

4.4

Pemate 3amauu, cBs3aHHBIE C YUCIOBBIMHU MOCIEA0BATENLHOCTSIMH, B TOM YHCIIe
3aauydl M3 peaJbHOM J>KU3HU (C HCIOJIB30BAHMEM KaJbKYJSATOPa, IH(PPOBBIX
TEXHOJIOTHH )

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
7 KJIACC

Kon

ITpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

Ypcna 1 BEIUMCICHUS

11

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IIEPEXOA OT OJHOM (HOpMBI 3amucH Apoden K
npyroi. IloHsATHE paLMOHAIBHOIO YHUCIA, 3alUCh, CPaBHEHUE, YIOPSAIOYUBAHHE
palMOHAIbHBIX YUCEI

1.2

Apudmernueckue IEMCTBHS C palMOHATBHBIMU YuCIaMd. PemeHue 3amgay u3
peasbHOM MPAKTUKU HA YaCTH, HA IPOOH

1.3

CreneHns ¢ HaTypaJIbHBIM ITOKa3aTCJIEM: OIIPCACICHUC, Hp606p330BaHI/IC BLIpa)KeHI/II\/'I
Ha OCHOBC OIIpCACIICHUS, 3alIUCh OOJIBIIMX YHCEl

1.4

[IporeHTsl, 3amUCh MPOLEHTOB B BHUJIE IpoOM U ApoOW B BUAE NPOIEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha MPOIICHTHI, pEIISHHE 3a]1a4 U3 PeaIbHOM MPAKTUKHU

1.5

HpI/IMeHeHI/Ie IIPU3HAKOB JCIMMOCTH, PA3JIOKCHHUC HAa MHOXUTCIIN HATYPaJIbHBIX
YHUCCJI

1.6

PeanbHbie 3aBUCMMOCTH, B TOM YMCJIC IIpAMaAsa U o6paTHa;1 OpOonOPIHHMOHAIBHOCTH

2

Anrebpandeckue BhIpaKEHHUS

2.1

IlepeMeHHBIE, 4YHMCIOBOE€ 3HAYCHHE BBIPAKEHHS C TIepeMeHHOW. JlomycTuMmble




3HAYEHUS TIEPEMEHHBIX
29 [IpencraBienne 3aBUCUMOCTH MEXIYy BelWYMHAMU B Bujie (opmyibl. Beruucnenus
o opmynam
2.3 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHUN, TOK/IECTBEHHO PABHBIE BBIPAKECHUS
2.4 CBoJiCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
25 Onnounensl u MHoOrowieHol. CreneHb MHorousjeHa. Clo)KeHUe, BBIYUTAHUE,
YMHOXEHUE MHOTOWJICHOB
26 @opMyIBl COKPANIEHHOTO YMHOXEHUS: KBagpaT CyMMBbl U KBajpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3iokeHne MHOTOYJIEHOB HA MHOKHUTEIIH
3 YpaBHEeHHS
31 YpaBHEeHHE, KOpPEHBb YPaBHEHNS,  TIpaBUIA npeoOpa3oBaHus  ypaBHEHWUS,
PaBHOCHUIIBHOCTh YPaBHEHUH
32 JIunennoe ypaEHeHHe c onHoﬁvnepeMeHHoﬁ, YUCII0 KOPHEHN JIMHEHHOIO YPaBHEHUS,
pelIeHre JIMHSWHBIX ypaBHEHUI
33 CocraBnenue ypaBHf?HI/Iﬁ M0 YCIIOBHIO 3aJay. PemieHue TEKCTOBBIX 3aad C
MTOMOIIIBIO YPaBHEHUI
3.4 JluneitHoe ypaBHEHHE ¢ ABYMS IEPEMEHHBIMU H €T0 rpaduk
Cucrema IByX JTMHEWHBIX ypaBHEHUW C ABYyMs IEpeMEHHbIMH. PerieHue cuctem
3.5 ypaBHEHUU CIIOCOOOM TIOJCTAHOBKH. I[IpuMepsl pemieHus TEKCTOBBIX 3amad C
MOMOII[BI0 CUCTEM YPaBHEHHUI
4 Koopaunate! u rpaduku. OyHKITUH
4.1 Koopunara Touku Ha IpsiMoid
49 qncnogme npoMexyTku. PaccrossHMe MeXIy IBYMs TOYKAMU KOOPIMHATHOM
psiMOi
43 HpHMoyFOJ'ILHUaH cuctema koopaunart, ocu Ox u Oy. AGciucca 1 opArHATa TOYKU Ha
KOOPJAMHATHOM TIOCKOCTH
44 [Tpumepsr I‘Pa(I)I/IKOB, 3alaHHBIX (Qopmynamu. UrteHue TpaduUKOB peaNbHBIX
3aBUCHMOCTEH
4.5 [Tonsitue dynkuuu. I'paduk dyukuu. CBolicTBa HyHKIUN
4.6 Jluneiinas ¢pynknus, e€ rpaduk. ['paduk Gyakmmm y = [
4.7 ['padudeckoe pereHne JIMHEMHBIX YPABHEHUN M CUCTEM JIMHEWMHBIX YPaBHEHUM
8 KVIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucia 1 BBIYUCICHUS
11 KBangpatuslit kopeHb u3 uncna. [lonstue 06 uppanmonanbHOM yucie. JlecarnyHbie
MPUOIMKCHUS UPPALMOHATIBHBIX YHCEI
12 CpoiicTBa apudMETHUYECKMX KBaJgpaTHBIX KOpHEH © WX MNpPUMEHEHHE K
IPeoOpPa30BAHUIO YUCIIOBBIX BRIPKCHHUIM W BRIYHCICHUSIM. [[eHCTBUTEIILHBIC YUCIIA
1.3 Crenens ¢ 1enbpIM Noka3aTeneM u e€ cporictBa. CTaHaapTHAsI 3aKMCh YUCIIA
2 AnreOpanvecKkre BRIPOKCHHS
2.1 KBajipaTHBIH TPEXWICH, Pa3IOKCHIE KBAAPATHOrO TPEXWICHA HA MHOKHTEITH
2.2 Anre0Opandeckas 1poob. OCHOBHOE CBOMCTBO aareOpandeckon Apoou
2.3 CrnoxxeHue, BBIMUTaHUE, YMHOXKEHHUE, JICICHUE aareOpandecKux Apooei
24 PanrionanpHbIC BRIpaXXEHUS U UX IIPeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA




3.1 KBaapatHoe ypaBHeHue, popmyra KOpHeH KBaapaTtHoro ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHeHU, CBOJSIIMXCS K TMHEHHBIM M KBaJpaTHBIM
3.3 [Ipocreiimme ApoOHO-paIMOHATLHBIC YPAaBHEHUS
I'padmueckas wuHTEepmpeTanuss YpaBHEHHH C JBYMSI TEPEMEHHBIMH W CHCTEM
3.4 JIMHEWHBIX YpaBHEHHU C JBYMs IIepeMeHHbIMU. [Ipumepsl pemeHns cucrem
HEJTMHEWHBIX YPAaBHEHUH C IBYMsI IepeMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3a7a4 aNreOpandecKuM Crocooom
3.6 UrcnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JHOM IEpEMEHHON
3.8 PaBHOCHJIBHOCTh HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU
3.10 Cuctembl JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEeMEHHOM
4 DyHKIUU
41 [Tonsitne Qynkmuu. OOmacTh ONpeneNeHUs W MHOXECTBO 3HAUYCHUM (PYHKITUH.
Crioco0bl 3a1anus G yHKIHIA
4.2 I'paduk byakumu. UtreHne cBOWCTB GYHKIIMHU 10 €€ TpaduKy
4.3 [Ipumeps! rpad@ukoB PyHKIMMA, OTPAKAIOIINX pealbHbIe IPOIECCH
44 OyHKIMH, OMUCHIBAIONINE NPSIMYIO U 00paTHYIO MPONOPIHOHATIBHBIEC 3aBUCUMOCTH,
uxX rpaduKu
4.5 @OyHKIMHU Y =x7, y =X’
4.6 Oyukuuu Y = X, Y = |x]
4.7 ["padbuyeckoe peleHne YPaBHEHHMI U CUCTEM YpaBHCHUM
9 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna u BIYUCICHUS
11 PanmonanbHeIe Ynciia, UppalMOHAIBHBIC YHCIIA, KOHEYHBIE U OCCKOHEUHBIC JICCSTHYHbIC
apodu
MHOXECTBO JIEHCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC YHCIA KaKk OECKOHEUHBIC
1.2 NeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM
JNeMCTBUTENHHBIX YHUCENT U KOOPAMHATHOM mpsiMoii. CpaBHEHHE JEMCTBUTEIbHBIX YHCET
1.3 Apudmernueckue AecTBUS ¢ ACWCTBUTEIHHBIMU YHCIAMU
W3mepenusi, npuOIMKeHUs, OLEHKU. Pa3mepbl OOBEKTOB OKpYXKAlOIIEro MUpa,
14 JUTUTETBHOCTH MPOIIECCOB B OKpY»KatomieM mupe. [IpubnmkéHHoe 3HaueHNEe BEJTMYHHBI,
TouHOCTh TpubmkeHus. Oxpyrienue uucen. [Ipukuaka W OIEeHKAa pPe3yabTaTOB
BBIYHCIICHUI
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 VYpaBHEHHUsI C OTHOU MTEPEMEHH O
2.2 JIuneiiHoe ypaBHeHue. Penienue ypaBHEHUH, CBOISIIUXCA K JIMHEHHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHne ypaBHEHHUM, CBOISIIIMXCS K KBAJIPATHBIM
24 BI/IKBaI[pvaTHOC ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHUM TpPETbed M YEeTBEPTOH
CTENEHEN pa3IoKeHUEM Ha MHOXKUTENN
2.5 Pemenne qpoOHO-pallMOHAIEHBIX YPaBHEHUH
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 PemeHne cucreM AByX JTMHEHHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU




Pemenne cucrem ABYX ypaBHeHHﬁ, OJHO H3 KOTOPbIX HHHeﬁHOC, a Jpyroc — BTOpOfI

2.9
CTENEHU

2.10 ['padmyeckast HHTEpIpETAIUS CUCTEMbl YPaBHEHUH C IBYMsI IepEMEHHBIMU

2.11 Pemenre TekCTOBBIX 3a7a4 aareOpandecKumM Crocodoom

2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Perienre TMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHON

2.14 Pemienue cucrem JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM

2.15 KBaaparHbie HepaBeHCTBA

216 I'padmyeckas wWHTEpHpeTands HEPABCHCTB W CUCTEM HEPABEHCTB C  JBYMS
IepeMEHHbIMU

3 OyHKIIH

31 KBangpatnunas gynkuus, e€ rpapuk u cBoiicta. Ilapabona, KOOpaAMHATHI BEPIIUHBI
1apaboJibl, OCb CHMMETPHH 1apadoIIbl

3.2 I'paduku Gpynkumii y=Kx, y=Kx+b u ux cBoiicTBa

3.3 I'paduku pynkiwmit y=K/X, y = x° 1 ux cBoiicTBa

3.4 I'paduku GyHKIMIA , M UX CBOMCTBA

4 YucnoBble MOCIe10BaTeIbHOCTH

41 Omnpenenenne u crnocoObl 3afaHUs YHCIOBBIX IIOCIENIOBATEIBHOCTEH. 3amaHue
MOCJIEA0BATENbHOCTH peKyppeHTHON hopMyIioi v popmyioi N-ro uieHa

47 Apudmernueckas nmporpeccus. @opMynbl N-To 4WwieHa apu(pMETHUIECKOH TPOrpeccu,
CYMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas nporpeccus. PopMmysbl N-ro 4jaeHa IeOMETPUYECKOM IPOrpeCcCuu,
CYMMBI IIEPBBIX N YJIEHOB

44 N300paxeHne WieHOB apu(PMETHUSCKON U IeOMETPUIECKON MPOrpecCHii TOYKaMHU Ha
KOOPJAMHATHOMW IJIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMAIbHBINA POCT

4.5 CrnoxHbI€ TPOLICHTHI

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM

OCBOEHHA OCHOBHOM OEPA30BATEJIBLHOM ITPOT'PAMMBI OCHOBHOI'O

OBULIETI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJbTATAM OCBOEHMSI
NnpoBepsieMoro OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 001IIET0
TpeOOBaHMS o0pa3oBanusi Ha ocHoBe PI"OC

YMeHue onepupoBarh IMOHATUSAMHU: MHOYKECTBO, IIOJAMHOYKECTBO, OIEpaLUU
HaJ MHO)XECTBaMM; YMEHHUE ONEpUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad,
JIEpEBO, LUKJ, IPUMEHATh UX IPU PELICHUM 3aJay; YMEHUE HCIIOJIb30BaTh
rpaduveckoe IpeaCcTaBICHUE MHOXKECTB ISl OMMMCAHUS PeabHBIX MPOLIECCOB
U SIBJICHUM, IPU PEIIEHUH 3aJa4 U3 JPYTruX y4eOHBIX IPEIMETOB

YMenue OIICPUPOBATL MOHATHAMH: OINPCACICHHUE, daKCHUOoMa, TEOpCMa,
J0Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATE UCTHUHHBIC U JIOJKHBIC BBICKA3bIBAHU A,
NpUBOAUTL IIPHUMCPbI W  KOHTPIPHMCPHBI, CTPOUTL BbICKA3BIBAHUA U
OTPULAHHA BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATUAMU: HATYPAIbHOE YU CIIO, IPOCTOE U COCTAaBHOE
YHCIIO, JEIUMOCTh HaTYPAJIbHBIX YUCEN, TPU3HAKHU JIETUMOCTH, L[E€J10€ YHUCIIO,
MOJYJIb YK CIIa, OOBIKHOBEHHAS APOOb M JACCITHYHAS IPOOb, CTAHIAPTHBINA BU/I




Yrclia, PalMOHAIBHOE YHCIO, HPPAIMOHATBHOE YHWCIO, apuPMETHUECKUN
KBaJpaTHbIN KOPEHb; YMEHHE BBIITOJHATh ICUCTBUS C YUCIAMU, CPABHUBATH U
YHOOPSA0YMBATh YHUCIA, MPEACTABIATh YUCIA HAa KOOPJAMHATHOM MPsIMOI,
OKpYIJISITh YHWCJHA; YMEHHE JellaTb NPUKUIKY U OLEHKY pe3yJibTara
BBIUHCIICHUN

YMeHue omnepupoBaTh IMOHATUAMHU: CTENEHb C IEJbIM I1O0Ka3aTeleM,
apu(MeTHYECKUI KBaJIpaTHBIA KOpPEHb, MHOTOWIEH, airedpanyeckasi Jpoos,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTEICHH OOJbIIEC EMHULIBI;
YMEHHE BBIOJIHATH PacuéTsl 1o (opMynaMm, NpeoOpa3oBaHUs IEIbIX,
JPOOHO-PaLlMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUI C KOPHSIMH, PA3JIOKEHHUE
MHOTOWICHa Ha MHOXHTEIH, B TOM 4YHCJIE C HCIOJIB30BaHUEM (opMyI
Pa3HOCTH KBAJIPaTOB U KBajpaTa CyMMbI U Pa3HOCTH

YMeHune ornepupoBarh MOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJTHOM
IIEPEMEHHOM, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHON; YMEHHUE
pemiatb JMHEWHbIE W KBaJpaTHbIC YypaBHEHHUS, APOOHO-PALMOHAIbHBIC
YpaBHEHHUSI C OJIHOW MEPEMEHHOH, CUCTEMBbI ABYX JIMHEHHBIX YpaBHEHH,
JUHEWHBIE HEPAaBEHCTBA M HUX CHUCTEMBl, KBaJpaTHble M JIpOOHO-
palMOHAJILHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHCIE IpU
pEelIeHUH 3a1ad M3 JPYruX IPEeAMETOB M NPAKTUYECKUX 3a]ad; yMEHHUE
MCIIOJIb30BaTh KOOPJAMHATHYIO MPSMYI0O U KOOPJAMHATHYKO IUIOCKOCTh MJIf
M300pakKeHHsI pEIICHU YpaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATUAMHU: (QYHKUUSA, TpapuK (QYHKIUH, HYIU
(GyHKIMH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHus,
yObIBaHMS, HAWOONbIIEC W HAWMEHbBIIEEC 3HAYCHHUS (YHKIUU;, YMEHHUE
OllEpUPOBATh  MOHATHUAMHU: TpsAMas  MPONOPLHOHAIBHOCTb, JHHEWHas
¢bynkuus, KBajpaTHuHas ~(QYHKUMSA, oOOpaTHas MPOIOPIUOHAIBHOCTS,
napabona, runepoosna; yMeHue CTpouTh rpaduku (QyHKIUH, HCIIOIB30BATH
rpaduKy Ui ONpENENeHUsT CBOMCTB IPOLECCOB M 3aBUCUMOCTEH, s
peleHns 3a7ay U3 JPYruxX y4eOHBIX NMPEIMETOB M PeabHOM KU3HU; YMEHUE
BBIpaKaTh (POPMYyJIaMH 3aBUCHMOCTH MEXK]y BEIMIHHAMHU

YMeHue onepupoBarh MOHITHSIMH: MTOCIEA0BATEIHLHOCTh, apupMeTHIeCKas U
reoMeTpuyecKas MIPOrpeccu; yMeHHuE WCITIOJIb30BaTh CBOMCTBa
MOCJIeI0BAaTENbHOCTEH, (POPMYyIbl CyMMbI M OOIIETO Wi€Ha MPH pPEUICHUH
3a/1a4, B TOM YHMCIIE 33]1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U pealbHON KU3HU

YMeHue pemarh 3a/1a4d pa3HbIX THIOB (B TOM YKCJIE HA MPOLEHTHI, T0JIU U
YacTH, JBUXKEHHE, paldoTy, LIEHy TOBAapOB U CTOMMOCTH MOKYINOK U YCIYT,
HaJIOTHU, 3aJaud U3 oO0JacTU yNpaBICHHUS JIMYHBIMU W CeMEHHBIMU
¢buHaHCaAMM); yMEHUE COCTaBJISTh BBIPAKEHUS, YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBl 110 YCJIOBHUIO 3a/Jayd, MCCIEN0BaTh IIOJyYEHHOE pEIICHUE U
OLIEHHBATh MPaBAONO0J00HOCTb MOJIYYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh HNOHATHAMHU: (PHUrypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHHUK, TpPEYrojdbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHHMI TPEYTrOJIbHUKH, HMPSIMOYTOJBHBIA TPEYrOJIbHUK, MEIUaHa,
OucceKkTpuca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MapajiesiorpamMmm,
pPOMO, IPSMOYTOJIEHUK, KBAJpaT, TPAIEIus; OKPY)KHOCTh, KPYT, KacaTelbHas;
3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU (DUI'ypaMu; yMEHHE pellaTh 3a7adyd, B
TOM 4YHCIE W3 IOBCEAHCBHOM JKM3HU, HAa HAXO0XKICHHE TI'E€OMETPUYECKUX
BEJIMYMH C IPUMEHEHNEM H3YUYE€HHBIX CBOMCTB (UTYp U (HaKTOB

10

YMeHHE  ONepUpoBaTh  TMOHATHSIMH: PaBEHCTBO  (GUIYp, PABEHCTBO




TPEYTOJIbHUKOB; MapajUIeIbHOCTh U TNEPHNEHIUKYJISPHOCTh MNPSAMBIX, YIroOJl
MEXIy MPSIMBIMH, TEPIECHANKYISAP, HAKIOHHAS, MPOEKIHs, ogo0ue Guryp,
NOJO0HBIE TPEYrOJIbBHUKH, CHUMMETpPUS OTHOCUTEJIIBHO TOYKH M IPSIMOM;
YMEHUE paclo3HaBaTb paBEHCTBO, CUMMETpPUIO M mojobue ¢uryp,
NapauIeIbHOCTh U MEPIEHANKYIISIPHOCTh NPSAMBIX B OKPYKAIOILIEM MHPE

11

YMeHue onepupoBaTh NOHITUAMU: JUIMHA, PACCTOSIHUE, YOIl (BEIMUMHA YTJIa,
CUHYC M KOCHUHYC YyIja TpeYyroibHHKA), IUIONIa/b; YMEHHUE OLIEHUBATH
pa3Mepbl IPEeIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHUPE; YMEHUE MPUMEHSTh
dbopMynbl IepUMeTpa U TUIOMAAM MHOTOYT OJIbHUKOB, JAJUHBI OKPY>KHOCTU U
IUIOIIAMM  Kpyra, OObeMa MpSIMOYTOJIBHOIO THapajulelenunesna; yMEHHe
MPUMEHSTh MPU3HAKK PABEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroibHUKa, TeopeMy Iludaropa, TpuroHoMeTpudeckue COOTHOLICHUS AT
BBIUMCIIEHMS] JUIMH, PACCTOSIHUM, IIoaaen

12

YMmenue  u3o0pakaThb  IUIOCKME  (GUIypel M MX  KOMOMHAIMH,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
Y DJIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY MJIM CUMBOJIBHOMY OMUCAHUIO

13

YMeHune omnepupoBaTh MOHSATUSMU: MPSMOYrOJIbHAS CHUCTEMa KOOPIUHAT;
KOOpPJIMHATBl TOYKH, BEKTOP, CYMMa BEKTOPOB, MPOU3BEJCHHE BEKTOpa Ha
YHCIIO, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB; YMEHHUE UCIOJIb30BaTh BEKTOPHI
Y KOOPJIMHATHI JUIsl IPEICTABIICHUS JAHHBIX W PEUICHUs 3a/7a4, B TOM YHCIIE
U3 JIPYruX Y4eOHBIX MPEIMETOB U PEATbHON KU3HHU

14

YMGHI/IG OHCpI/IpOBaTI) ITOHATUAMMN . CTOJ'I6I/IKOBBI€ nu KPYFOBI)IG I[I/IarpaMMI)I,
TaOMHIBl, cpeaHee apudMeTnueckoe, Mearnana, HauOoJbIlee U HaHMEHBIIIEe
3HAaYeHHs, pa3Max YKUCIOBOr0 HabOpa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATH
U TpeoOpa3oBeiBaTh WH(MOPMAIMIO, TPEACTABICHHYI0 B Ta0OiWIlax M Ha
JUarpaMmax, OTPaKAaIONIyI0 CBOWCTBA W XapaKTEPHCTUKH  PeaTbHBIX
NPOIIECCOB W SIBJICHUI; YMEHHE pACIIO3HABaTh WM3MCHYHMBBIC BEJIMYUHBI B
OKPYKaIOIIeM MHPE

15

YMeHue omnepupoBaTh HOHATHSMU:  CIOy4YallHbIA — ONBIT  (CIy4alHBIN
OKCIIEPUMEHT), AJIEMEHTapHOEe COOBITHE (PJIEMEHTAPHBIA MCXO) CIyJaiHOTro
OIlbITa, CllyyailHOE COOBITHE, BEPOSATHOCTb COOBITHS; YMEHHME HaXOIUTh
BEPOSTHOCTU CIIydyallHBIX COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAapHBIMM  COOBITMSIMM;  yYMEHHE  pelaTh  33Jadyd  METOAOM
OpPraHU30BAHHOIO Iepedopa U C MCHOJIb30BAaHUEM IIPAaBHIIA YMHOXKECHHUS;
YMEHHUE OLIEHUBATh BEPOSTHOCTU pEaIbHBIX COOBITHI U SBJIECHUH, IOHUMATh
pOib  TNPAKTUYECKH JIOCTOBEPHBIX W  MAJOBEPOSTHBIX COOBITHH B
OKpY)KalollleM MHUpPE M B KHU3HU; 3HAKOMCTBO C IOHSITHEM HE3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIIMX YHCENl U €ro POJIbI0 B MacCOBBIX
ABJICHUSAX

16

VYMeHue BbIOMpPATh MOAXOASIINN M3yUeHHBI METOA sl pelleHHs 3a/lauH,
IIPUBOANUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
JKU3HHM, pACIIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIUCHIBAaTh OTIEJIBHBIC BBIJAIOIIUECS PE3yJIbTaThl, IIOJYyYEHHBIE B XOJE
pa3BUTUSA MAaTEMAaTUKU KaK HAayKH, IPUBOIUTH IPUMEPbI MaTEMaTUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOM Y BCEMUPHOU HCTOPUH




INIEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon ITpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
11 Harypasibsble u nensie uncna. [Ipu3Haky JeIMMOCTH LIEIBIX YHCE
19 OOBIKHOBEHHBIE M JI€CATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHBbIE MEPUOINYECKHE
Jnpobu
1.3 PanponanpHble uncia. ApupMeTnyeckue onepaluuu ¢ palioHaIbHBIMU YU CIaMU
1.4 JeiictBuTenpHble yncia. ApudMeTniyeckre ornepannu ¢ JeMCTBUTEIbHBIMU YU CIaMU
15 HpI/I6JII/DKéI{HBIe BBIYMCIICHUS, IPAaBUJIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIUHCIICHUM
2 Anrebpanyeckre BbIpaKESHUS
2.1 bykBeHHbIE BbIpa)KeHHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenb ¢ 1ensIM nokazareneM. CTeneHb ¢ palMoHaNbHBIM MoKa3aresneM. CBoiicTBa
CTENEHU
2.3 MHorouyieHsI

2.4 Anrebpandeckas Ipo0b

o5 Apudmernueckuit KOpCHE HATYpaJdbHOH cTereHu. JeHCTBHs ¢ apupMeTHYECKHUMU
KOPHSIMHU HaTypaJbHOUN CTETICHU
3 YpaBHEHHS 1 HCPAaBESHCTBA
3.1 Ienbie u 1poOHO-panMoHaIbHBIC YpaBHEHHs. CUCTEMBI M COBOKYITHOCTH YPaBHCHHM
39 Ilenpie w apoOHO-palMOHAIBHBIE HEepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEpPABEHCTB
3.3 Pemenye TekCTOBBIX 3a71a4
4 YuncnoBbele IOCIEA0BATEIbHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs ITOCIEN0BATEILHOCTEH
4.2 Apudmernueckas ¥ reoMmeTpruueckas nmporpeccuu. @opmyisia clI0KHBIX MPOIICHTOB
5 DyHKITUA

OyHKkuus, cnocodsl 3aganus pynkuuu. 'paduk pynkunu. O6macTb onpenesneHus u
51 MHOXXecTBO 3HaueHui ¢pyHkuuu. Hymu ynxnum. IIpoMexxyTKu 3HaAKONMOCTOSHCTBA.
o [IpomMexyTkM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl M MHUHUMYMBI (DYHKIHH.
Haubonbliee 1 HauMeHblee 3HaueHue QyHKIIMU Ha IPOMEKYTKE

6 KoopauHatel Ha IpsIMOM U IIJIOCKOCTH
6.1 KoopannarHas npsimast
6.2 JlekapToBbI KOOPAMHATHI HA TIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUTYpHI M KX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTOyrONhbHUKH
7.4 OKpY>XHOCTb U KPYT
7.5 H3mepeHne reoMeTpruuecKuX BEJIMUUH
7.6 BekTophl Ha MIIOCKOCTH

8 BeposiTHOCTh M CTaTHUCTHKA




8.1 OmnucaTenpHast CTATHCTHKA
8.2 BepositHocTh
8.3 KomOuHnaropuka
8.4 MHuoxecTBa
8.5 ['padsr
YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI AJI51 YUALLIUXCS
1) Marematuka. Anrebpa: 7-ii kmacc: 0a30BbIii ypOBEHb: yueOHUK; 15-e¢ wuzmanwue,

nepepadboranHoe MaxkapsrueB 0. H., Munmok H. I'., Hemkor K. W. u ap.; mox penakuuei
TensikoBckoro C. A. AkimonepHoe obmiectBo «M3garensctBo «IIpocBemnienner»
Maremaruka. Anrebpa: 8-i kmacc: 0a30BbIi ypOBEHb: yueOHUK; 16-¢ wu3manwme,
nepepaborannoe MaxkapsrueB FO. H., Munmtok H. I'., HemkoB K. U. u np.; mox pemakuueii
TensikoBckoro C. A. Aximoneproe obmectBo «M3natensctBo «IIpocsenienue»
Maremaruka. AnreOpa: 9-if kiacc: 0a30BbIii ypoBeHb: y4eOHUK; 15-¢ wu3mganwue,
nepepadoranHoe MaxkapsrueB 10. H., Munmiok H. I'., HemkoB K. W. u ap.; moa penakuuei
TensxoBckoro C. A. Aknnoneproe odbmectBo «M3narensctBo «IIpocBernienner»

2)

3)

2)
3)
4)
5)

1)
2)
3)
4)
5)

METOANYECKHUE MATEPHUAJIbI J1JIs1 YUUTEJIA
1) JlunakTryeckue MaTepualibl 1mo anredpe s 7 kmacca/3Basuu JI.M., Ky3snemnosa JI.B.,

Cysoposa C.b., -M., IIpocsemienue, 2015r

CamMmocTosTeIbHEIC 1 KOHTPOJIbHBIC pa6OTBI IO MaTCMaTHuKE JIs1 7 xnacca/ EmeBa A.

I1., Tono6oponsko B.B., -M., Unekca, 2015r.

Junaktnueckue matepuanbl. Anredpa 8 kmacc, B.M. XKoxos, F0.H. Makapsrues, H.I'.

Munarok, M., I[Ipocsemenue, 2018r.

Tematnueckue tecthl. Anrebpa . 8 wmacc. FO.01. Jymawmmuna, B.JI. Kponrays, M.,

[Ipocemenue, 2016r.

Marematuka 9 knacc.OI'D, TurnoBble BapuaHThl 3K3aMECHAIMOHHBIX 3aJaHUM MO

penakuuen U. B. fmenko.
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