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HOACHUTEJBHASA 3AIIMCKA

Anrebpa SBISETCS OJHUM €3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
o0pa3oBaHus: OHA 00ECIIEYMBAET U3YUEHHUE JIPYTUX JUCLUIUIMH KaK €CTECTBEHHO-
HayyHOTo, TaK W TyMaHUTAPHOIO LMKIOB, €€ OCBOCHHME HEOOXOIUMO IS
OpOAODKEHUs oOpa3oBaHMsT W JJs TOBCEAHEBHOW >kM3HM. PaszButue vy
oOydJaromuxcsi HAy4YHBIX TMPEACTAaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anredpandecknx abcTpakiuil, crnocobe OTpaKeHHs MaTEeMaTHUYeCKON HayKoil
ABJICHUH M TPOLECCOB B MpPHUPOAE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJICIMPOBAHNS B HAYYHOM [TO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HayYHOTO MUPOBO33PEHUS U Kau€CTB MBIIUIECHUS, HEOOXOUMBIX JUIsl a/alTaluy B
coBpeMeHHOM I poBoM obOIecTBe. M3ydeHnue anreOpsl oOecrieunBaeT pa3BUTHE
yMEHHUs HAOJI0AaTh, CpaBHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBILUIEHUS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeNCTBUs, BBIBOJBI, (POPMYJIMPOBATh YTBEpkIeHUsA. OCBOEHHE Kypca aiaredpsl
o0ecrneunBaeT pa3BUTHE JJOTUIECKOTO MBIIUICHHS 00YyJalOIIUXCsI: OHU HCIIONIB3YIOT
JIeNyKTUBHbIE M WHAYKTHUBHBIE DacCyXIeHus, 000OIeHNe U KOHKPETH3AIHIO,
abcTparupoBanue u aHajgoruro. OOydyeHue anredpe mpeanoiaraeT 3HAUUTEIIbHBIN
00BEM CaMOCTOSITENTLHON IEATEILHOCTH 00YYaIOIIMXCS, IOATOMY CaMOCTOSITENIbHOE
pelieHrne 3a7ad  OoOydaroIMMUCS SBJSIETCS pealln3aludeld  AesITebHOCTHOTO
MpUHIUIA O0yYEHHS.

B crpykrype mnporpammel yuyeOHOro Kypca «Anredpa» yriryOoi€HHOIro
M3YYCHHUS OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEITHbHO-METOINYECKUE JTMHUU:
«Uncna w  BBIUKCICHHS», «ANTeOpandeckue BBIPDAKCHU», «YPaBHEHHS W
HepaBeHCTBa», «DyHkuum». Kaxngas w3 3TuX copepKaTelbHO-METOANYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUEHUsI Kypca, B3aUMOJCIHCTBYS C
ApPYyTMMU €ro JUHMSIMH. B Xoze u3yueHuss Kypca OOydaromUMCs MNPUXOIUTCS
JIOTUYECKH PacCy’KIaTh, UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBSI3M
C 9TUM B IpOrpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX paslenax MaTeMaTHYecKOro
o0pa3oBaHHUSI W  CIIOCOOCTBYIOIIME  OBJAJCHHUIO  OOYYalOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MAaTEMATUYECKOro sA3bika. Conep:KaTenbHOM W CTPYKTYpPHOU
O0COOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne auHMM «Yuclia W BBIYUCICHUS» CIY’KUT OCHOBOM IS
JaJIbHEHIIIer0 U3Y4YEHHUs] MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOLIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS allTOPUTMAMH, A
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
CBSI3aHO C PALMOHAIBHBIMHU M MPPAIMOHATbHBIMU YHCIIaMH, (POPMUPOBAHHUEM



NpeJICTaBIEHUH O IEUCTBUTENILHOM UKciie. 3aBepIlieHHe OCBOCHMS YUCIOBOM JIMHUU
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHHUIO.

CopeprkaHue IByX alreOpandecKux JUHUN — « AreOpandeckue BhIpaKeHU
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUYAIOIIUXCS
MaTeMaTUYECKOro amnmnapara, HeOOXOAUMOTo Uil PElIeHHs 3a/ad MaTeMAaTHKH,
CMEXHBIX MMPEAMETOB U OKPY’Karollel peaabHOCTH. Ha ypoBHE OCHOBHOTO 00IIETO
oOpazoBaHMsl y4yeOHBIA Marepuand TPYNIHPYETCS BOKPYT  palMOHAIBbHBIX
BbIpOKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMATUKU Kak s3bIKa JIs
MOCTPOCHUSI MAaTeMaTHYEeCKUX MoOJIeNiel, ONUCaHUsl TMPOIECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun 00ydyeHus anreOpe BXOAAT TaKKe JaJIbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOIUMOTO, B YaCTHOCTH, JJIsSi OCBOCHUS Kypca
uHDOpPMATUKK, ¢  OBJAJCHHE  HAaBBIKAMH  JEAYKTUBHBIX  PaCCyXXICHUMU.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHATBHO-TPAPUUECKON TMHUM HALIEJIEHO Ha MOJIy4YeHUe
o0yJaronMMucs 3HaHUW O (PYHKIUSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENn
JUI OTIMCAHUs U UCCIIEI0OBAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
obmiectBe. M3yueHne maTepuana CiocoOCTBYET pa3BUTHIO y 00yUYaIOIIUXCsl yMEHHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHOT'0, CHUMBOJIMYECKOTO, I'paruecKoro, BHOCUT BKJIaJ B (OPMHUPOBAHHE
NPEICTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUU LIMBWIN3ALUU U KYJIbTYPHI.

VYrinyOonéHHslil Kypc anreOpbl XapaKTepU3yeTcs U3YyUEHUEM JOIOJHUTEIBHOTIO
TEOPETUUECKOI0 arnmapaTa ¥ CBSA3aHHBIX C HUM METOJIOB pelIeHus 3afa4d. Anreopa
SIBJISIETCS SI3BIKOM JIsI ONHUCAaHUsI 0OBbEKTOB U 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTeMaTU4YecKoro MozenupoBaHus. IIpu 3ToM camu OOBEKTHI MaTEeMaTHYECKUX
YMO3aKJIIOUEHUH U TpUHATBIE B anredpe TMpaBuila HUX KOHCTPYUPOBAHMS
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN OOOCHOBBIBATh M JIOKA3bIBaTh CYXIACHUS,
pPa3BUBAIOT MaTEMAaTHYECKYI0 HWHTYUIUIO, KpPAaTKO M HAarjsifHO PAaCKPHIBAIOT
MEXaHU3M JIOTHYECKUX TTOCTPOEHUI U y4yaT uX NpUMEHEHHUI0. TeM caMmbIM anredpa
3aHMMAEeT OJHO W3 BEAYIIUX MECT B (POPMUPOBAHMU HAYUYHO-TEOPETHUECKOTO
MBILUIEHNUS 00yYarOIUXCsl.

CormacHo ydeOHOMY IIaHy B /-9 Kimaccax u3ydaeTcsi ydeOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEIYIOUIME OCHOBHBIE PA3AENbl COJIEP KAHUS:
«Uncna W BBIUUCICHUS», «AJreOpanyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIHM».

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 408 yacos: B 7 kiiacce —
136 gacos (4 uaca B Hefiel0), B 8 kimacce — 136 yacoBs (4 yaca B Henenio), B 9 kitacce
— 136 vacos (4 yaca B He/EIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Panmonanpabie uncna. CpaBHEHHE, yNOPSAIOYMBAHUE W apU(PMETHUCCKUC
NEUCTBUS C pAllMOHANBHBIMU YUCIaMu. YHCIoBas psimMasi, MOAYJIb YHCIA.

Crenenb C HaTypalbHBIM IOKa3aTeleM W €€ CBOMCTBA. 3amuch 4ucCia B
JNECATUYHOU MO3UIIMOHHON CUCTEME CUMCIICHUS.

Pemenne TekcTOBBIX 3a7au apudmeTuyecKkuM crocoboM. Pemienue 3amgau u3
peabHOM MPAKTUKK HA YaCTH, Ha APOOH, Ha TIPOIICHTHI, MPUMEHEHNE OTHOIIICHUH H
MIPONIOPLIMI TIPU PEUICHUH 3aJ1a4, PEIICHUE 3a7a4 Ha JIBI)KEHUE, padoTy, MOKYIKH,
HaJIOTH.

HenumocTb nenbix ynucesn. CBoMCTBa AETUMOCTH.

[IpocTeie u cocTaBHble uucia. UYETHbIe W HEYETHbIE uwncia. [IpusHaku
nemamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku OETUMOCTH CYMMBI U
IPOU3BEACHUS LIEbIX YHUCEI IPU PEIICHUH 33/]1a4 C MIPAKTUYECKUM COACPKAHUEM.

HauGonpiuit o0muii 1eauTeas 1 HauMEeHbIIee 00IIee KpaTHOE JABYX YHUCET.
B3anmno npocteie uncia. Anroputm EBkinpa.

Jenenue ¢ octaTkoM. ApuMeTHUecKue onepanuy HajJ OCTaTKaMH.

AnredpanvyecKue BbhIPAKECHUSA

BripakeHne ¢ TiepeMEHHbBIMHU. 3HAYCHUE BBIPAKECHHUS C TEPEMEHHBIMHU.
[IpeacraBnenue 3aBUCUMOCTH MEXIY BETMYMHAMU B BUJIE (POPMYIIBIL.

ToxnectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUs ANTEOPANYECKUX BHIPAKECHHM.
Jloka3aTenbCTBO TOXKIECTB.

Onnouwiensl. OHOWIEH cTaHAAPTHOTO BUjia. CTENEeHb OJHOWICHA.

MHuorounensl. MHoOrowieH crasgapTHoro Buaa. CTeneHb MHOTOWIECHA.
CrnoxxeHue, BBIYMTaHUE, YMHOKEHHE U JieJieHne MHorowieHoB. IIpeoOpa3oBanue
LIEJIOTO BhIpaXKeHUsi B MHOTOUJIeH. KOpHU MHOTOUJIeHa.

DopMyJibl COKPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJApaT Pa3HOCTH
JIBYX BBbIpaXEHUM, KyO CyMMBbl W KyO pa3HOCTH JBYX BBIPQXKEHHM, pPa3HOCTh
KBaJpaTOB JBYX BBIPAKECHHI, IPOU3BEICHUE PA3HOCTU U CYMMBI IBYX BBIPaKECHHI,
CyMMa M pa3HOCTh KyOOB JABYX BBIPKECHHIM.

Pa3noxenue MHOTrOWIeHa Ha MHOKHUTENU. BolHeceHre 00111ero MHOKHUTENS 32
CKOOKU. MeTo1 TpyNIUpOBKHU.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHus. CBOMCTBa ypaBHEHHM
C OJHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHHE  Kak
MaTeMaTUYecKasi MOJENb peaJbHON CUTYallUU.



JIuHerHOe ypaBHEHME C OJHOW NEpeMEHHOM. UHuCII0O KOpHEW JIMHEWHOTO
ypaBHEHHs. PelleHune TEKCTOBBIX 33Jad C IOMOIIBI JIMHEHMHBIX YpPAaBHEHUMU.
JInHelHOE ypaBHEHHME, COAEPKALIEE 3HAK MOYJIA.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk JIMHEHHOTO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHUCTeMbl JIMHEHWHBIX YPaBHEHUN C JBYMs [E€PEMEHHBIMHU.
I'paduueckuit MeTton pelieHdss CUCTEMbl JIMHEWHBIX YpaBHEHUH C JIByMs
NEpEMEHHBIMU. PernieHue cucrteM JIMHEWHBIX YPABHEHUU C JBYMsI MEPEMEHHBIMU
METOAOM TMOJCTAHOBKM M METOJOM cloXeHusA. (CucrteMa JIBYX JIMHEHHBIX
YPaBHEHHU C ABYMsI IEPEMEHHBIMH KaK MOJEJb PEATbHON CUTYaLINH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKHU. PaccTosinue Mexny
IBYMsI TOUKAMU KOOPAWNHATHOMN MPSIMOIA.

[IpssmoyrosibHasi cucremMa KoopauHar. AOcuucca W OpAMHATa TOYKU Ha
KOOPJIMHATHOM IMIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHbIX (opMynamu. YTeHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXay BenuuuHamu. llonsTtue ¢yHKIUU.
OyHKIMSA KAk MaTeMaTH4ecKas MOJeNb pealibHOro mporecca. Oo6iactb
onpeneneHus u 00actb 3HaueHu GyHkuu. CrocoOsl 3ananus pyHkiuu. ['paduk
byukiuu. [loHaTnss MakcMMyMa WM MHUHMMYyMa, BO3pacTaHusi W YOBIBaHHUS Ha
IIPUMEPAX PEANBHBIX 3aBUCUMOCTEM.

Jlunentnass Qyskius, e€ cBoictBa. ['paduk nmunednoit dynkuuu. ['paduk
dyukmuu y = |X|. KycouHno-3a1anHbie QyHKIIUH.

8 KJIACC

Yucsa v BIYUCICHUSA

KBaapartubeie kopHu. ApudmeTrueckuii KBaJpaTHbIA KOPEHb M €ro CBOMCTBA.
[lonaTne wuppanyMoHaNBLHOTO YHCla. [[eMCTBUS C HPPALNUOHAIBHBIMUA YHCJIAMM.
CBoiicTBa I€MCTBUN C UPPALMOHAIBHBIMU YuciaaMu. CpaBHEHHE UPPALIMOHAIBHBIX
quced.

[IpencraBieHnss O pacHIMPEHUSX YHUCIOBBIX MHOXKECTB. MHOXKeCTBa
HaTypalbHBIX, LEJIBIX, PAIMOHAIBHBIX, JEMCTBUTENIBHBIX yncel. CpaBHEHUE YUCET.
YUucnoBele MPOMEKYTKH.

HevictBuss ¢ ocratkamu. OctaTku creneHel. [IpuMeHeHne ocCTaTkoB K
PELICHNIO YPABHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKPY’KAIOLIEr0 MHUPA, IUTEIBHOCTH MPOLECCOB B
okpy»aroueM Mupe. CTaHIapTHBINA BUJ YHUCIIA.

AJiredpanveckue BbIPpaKeHUs

AnreOpanyeckas ApoOb. JlomycTuMble 3HA4Y€HHs] MEPEMEHHBIX B JIPOOHO-
palMOHaNbHBIX BhIpaxkeHUsAX. OCHOBHOE CBOMCTBO ajreOpandyeckoil Apoou.



CnoxxeHue, BBIYMTAHUWE, YMHOXXEHHME M JieJieHue anreOpandyeckux ApoOeil.
Brinenenue menoit gactu anredOpanveckoit 1poomu.

PanmonanbHbie BBIPAKEHUS. Tox1eCTBEHHBIE npeoOpa3oBaHUs
PAlMOHAIIBHBIX BBIPAXKEHUN.

JlomycTrMble 3HA4Y€HUS TEPEMEHHBIX B  BBIPAXKEHHUAX, COAEPIKALIUX
apudmeTnyeckue  KBaJpaTHbIE KOPHU. TOXIECTBEHHBIE MPEOOpa30OBaHUS
BBIPKEHUMN, ColepKaIIUX apruPhMETUIECKUE KBAAPATHBIE KOPHH.

CrereHb ¢ 11eJIbIM TIOKa3aTeneM U e€ cBoicTBa. [IpeobpazoBanue BeIpaKeHUH,
COJIEpIKAILIUX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmysia KOPHEM KBaJIpaTHOTO YpPaBHEHUS.
KosnuecTBO IEMCTBUTENBHBIX KOPHEN KBagpaTHOroO ypaBHEeHHs. Teopema Buera.
VYpaBHeHU, CBOAUMBIE K IMHEHHBIM YPAaBHEHUSIM WJIM K KBaJAPATHBIM YPAaBHEHHSIM.
KBagpaTHoe ypaBHEHME ¢ mapamMeTpoM. PemieHne TEKCTOBBIX 3aJad € ITOMOUIBIO
KBaJpaTHBIX YPaBHECHHUII.

JlpoOHO-palinoHaNbHbIE  ypaBHEHHUsA. PemieHne  ApoOHO-pallMOHAIBHBIX
ypaBHEeHUH. PelleHne TEKCTOBBIX 3ajlad € TOMOIIbIO JIPOOHO-pallMOHATbHBIX
ypaBHeHul. ['paduueckas nHTepnpeTanysi ypaBHEHUN ¢ IByMs IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHNCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepeMenHoi. CTporue u HecTporue HepaseHcTBa. Clio)keHue
U YMHOXXECHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAaHWE 3HAYCHUS BBIPAKEHUS.
J1oKa3aTeabCTBO HEPABEHCTB.

[loHATHE O peElIEHHMM HEPABEHCTBA C OJHOM IIEpEMEHHOW. MHOXKECTBO
pelIeHn HepaBeHCTBA. PaBHOCHITbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €T0 PEIICHUM.
Peuienne nMHENHBIX HEPABEHCTB C OJHOU MepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOW. PelieHrne TeKCTOBBIX 3adad ¢
ITOMOUIBIO JINHEMHBIX HEPABEHCTB C OAHOW IEPEMEHHOM.

DOyHKUIMHA

OO6uacTb onpeesieHnsi 1 MHOXKECTBO 3HaueHHM (yHKimnu. CrocoObl 3a1aHus
bynkuuii. ['padux dynkuun. Urenune cBoiicTB ¢hyHkuuu o e€ rpaduxy. [Ipumeps
rpa@uKoB GYyHKIIHMA, OTPAXKAIOIINX pPeaJTbHbIE MPOIIECCHI.

Jluneitnas Qynkuus. DYHKIMHM, OMHUCHIBAIOIIME TPSMYIO U OOpaTHYIO
IPOINOPLIMOHATIbHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = kix, y = X3, y = Vx, y = |x| 1 ux cBoiicTsa.
KycouHo-3aanabie PyHKIINH.

9 KJIACC

YucJia 1 BLIYUCJICHUSA



Kopens n-i1 crenenu u ero ceorictBa. CTENEHb C pallMOHAJIbHBIM NTOKA3aTEIeM
" €€ CBOWCTBA.

AuredpanvyecKue BbIPaKeHUs

ToxxecTBeHHbIE TpeoOpa3oBaHUs BBIPAKEHUHM, COJEpKalllUX KOpeHb N-i
creneHu. ToKIeCcTBEHHbIE TPEOOPa30BaHUsl BbIPAXKEHUH, COJIEPKAIINUX CTENEHb C
pPalMOHAIBHBIM [TOKA3aTEJIEM.

KBanparaeiii TpéxuneH. Kopuu kBagpaTHoro TtpéxwieHa. PaznoxeHue
KBaJPaTHOTO TPEXWICHA HA JINHEMHBIE MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [[puMepbl NpUMEHEHHI METONOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHBI TMEPEMEHHOM, TpadUvyecKoro METoAa MpH PEHICHUU
ypaBHeHUH 3-i U 4-i CTETICHEH.

Pemenue npoOHO-paliMOHAIbHBIX YPABHEHUH.

Pelienue cucreM ypaBHEHUN € IBYyMs IIEPEMEHHBIMU. PellieHre npocTenmmx
CUCTEM HEJIMHEHWHBIX YPaBHEHHMU C JIBYMs NEpeMEHHbIMU. ['paduueckuil MeTon
pPELIEHUS CUCTEMBI HETMHENHBIX YPABHEHUH € IByMs IEpeMEHHbIMU. CUCTEMA JBYX
HEJIMHENHBIX YPABHEHU C IByMs IEPEMEHHBIMU KaK MOJIEIIb PEAIBHON CUTYalH.

YucnoBele HepaBeHCTBA. PelleHne JIMHEMHBIX HEPAaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OAHOM NEPEMEHHOM. PellleHue KBaJapaTHBIX
HEPaBEHCTB Irpa@UueCKUM METOJOM M METOJIOM MHTEPBalOB. METOJ MHTEPBAJIOB
JUIsl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTene HepaBeHCTBA € TapaMETPOM.

Perienne TeKCTOBBIX 3a/1a4 € IOMOILBbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMsA IiepeMeHHbIMU. PelleHne HepaBeHCTBAa C JIByMs
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C ABYMs IlepeMeHHbIMU. [ padrueckuii meton
pELIEHNs CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMHU.

DOyHKIUU

Oynkrusa.  CpodictBa QyHKIMA:  Hyad  QYHKIUHA,  TPOMEKYTKH
3HAKOMOCTOSIHCTBA (PYHKIMHU, TPOMEKYTKHA BO3pACTaHHsSI M yObIBaHUSA (PYHKIUH,
YETHBIE U HEUETHBIE (YHKLINUU, HAUOOJbIIee U HAMMEHbIIIEEe 3HAUCHUS] (PYyHKIUU.

KBagpatnunas ¢QyHknuss u e€ cBoiictBa. lcnosib3oBaHue CBOWCTB
KBaJpaTUYHOU (PyHKIMM JJ1s1 penenus 3a1ad. [loctpoenne rpaduka KBaapaTUIHOM
¢bynknuu. [lonoxxkenue rpaduka KBaapaTUYHOW (YHKIMHM B 3aBUCUMOCTH OT €€
ko> unuentos. I'padpuxn pynxmmii Y =ax2, y = a(x — m)?> u y = a(x — m)? +n.
[Toctpoenue rpadukoB GyHKIMN C TOMOIIIBIO TPE0Opa30BaHUM.

Jpo6Ho-nuneiinas @yukuus. McenenoBanue QyHKIMMA.

Oynkius Y = X" ¢ HaTypadbHBIM MOKa3aTeneM N u e€ rpaduxk.

YucsioBbIe MOCJIEI0BATEILHOCTH U MIPOrPecCum



[lonsitue wymcinoBod mocnenoBareabHOCTH. KoHeuHble U OECKOHEUYHbIE
MOCJIEIOBAaTENbHOCTH.  OrpaHMYeHHass  MOCIENOBATENbHOCTh.  MOHOTOHHO
Bo3pacraromas  (yOwiBaromiasi)  mociemoBareabHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTU: ONMUCATEIbHBIA, TAOJWYHBIM, ¢ MOMOIIBI0 (POpMYINBI N-TO
YJIeHa, pEKYyPPEHTHBIN.

Apudmernueckass U reoMerpuueckas mnporpeccuu. (CBoiHcTBa YJIEHOB
apuMeTHYeCKOM W TeoMmeTpudeckord mporpeccuit. dopmynsl N-ro  wieHa
apudmeTnyecKoil U reoMeTpuueckoil mporpeccuit. @opMyIbl CyMMBI TEPBBIX N
YJICHOB apuU(PMETHUECKON U TeOMETPHUECKO mporpeccuil. 3agaun Ha MPOIICHTHI,
O0aHKOBCKHE BKJIA/bl, KPEAUTHI.

[IpencraBiieHre O CXOAUMOCTH MOCIEIOBATEIIBHOCTH, O CYMMHPOBAHUHU
0ECKOHEYHO yOBbIBAOIIEH TreOMETPUUECKON MPOTPECCUH.

Meron maTeMatnyeckont HAyKImu. [Ipocreimme npumepsl.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS [TPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVYBJIEHHOM YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHSA MPOrpaMMbl [0 MaTEMaTHKE
XapaKTEPHU3YIOTCS B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

OpOSIBICHUEM MHTEpeca K TMPOIUIOMY U HAacTOSAUIEMY POCCUICKOM
MaTeMaTHKH, IECHHOCTHBIM OTHOLIEHUEM K JJOCTUKEHUSIM POCCUIICKUXMATEMATUKOB
U POCCUHCKOM MAaTeMaTH4EeCKOW IIKOJIbl, K MCIIONb30BAHUIO 3TUX JOCTUKEHUI B
JIpYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:kIaHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKIaHUHA U peaju3aluu ero
OpaB, IMpPEICTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YyHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)XIAaHCKOT0o OO0IIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ATUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JOCTHKEHHU HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJILHO-3THYECKUX TPUHIUIIOB B IESITEIIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCIIUTAHHUSI:

YCTAHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHHH MPAaKTUYECKHX 3a]ad
MaTeMaTUYeCKOW HaMpaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTeMaTHYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUU BCEU KU3HMU ISl YCIEIIHOM MNpodeccrHoHaIbHOM
JESITEIbBHOCT M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY W 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyk ICHUN, YMEHHUIO BHUJAETb
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoOCTEl HAYYHOTO MO3HAHUSI:

OpUEHTalUuell B JIEATEIbBHOCTH HA COBPEMEHHYK) CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cgepbl YeloBEeYEeCKOU
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTHS IIUBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MAaTEMAaTHYECKOW KYJIbTYpOW Kak CPeCTBOM
MO3HAHHUS MUPA, OBJIAJICHUEM HAaBbIKAMH UCCIIE0BATEIbCKON EATEIbHOCTH;

6) ¢pu3uueckoro BocnUTAHHSA, (POPMUPOBAHHS KYJIbTYPbI 310POBbSI U
IMOIMOHAIBHOIO 0J1Ar OOy YHs:



TOTOBHOCTBIO IPHUMEHATh MaTeMAaTUYECKUME 3HAHUS B HHTEpEcax CBOETO
3I0pPOBBS, BENEHUS  370pOBOro  o0pa3a JKU3HM  (30pOBOE  MHUTAHUE,
cOamaHCUPOBAHHBIA pPEXUM 3aHATUH U OTIbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTBD), COPMUPOBAHHOCTHIO HaBbIKa PEQIIEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKoro e IpaBa Apyroro 4yeioBeKa;

7) 3K0JIOTHYeCKOTr0 BOCTUTAHMA:

OpUEHTalueN HAa MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH JJIs1 PEeIIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpeibl, NIAHUPOBAHUS NOCTYIIKOB U OLIEHKU
MX BO3MOYKHBIX MOCIEACTBUH JUIsl OKPYIKAIOIIEH CPelbl, OCOZHAHUEM TJI00AIBHOTO
XapaKTepa SKOJOTMYECKUX MPOOIEM U IyTEH UX PELICHUS;

8) aganTanuu K M3MEHSIIOIIMMCS YCJIOBHSIM CONHMAJBLHOW W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JE€HCTBUSM B YCIOBHSIX HEOINPEAEIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS y APYTHUX JIIOJI€H, MPUOOPETATh B COBMECTHOM AESITEIIbHOCTUHOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMU HOBBIX 3HaHUH, (pOpMyIHpOBaTH WUIEH,
MOHATHUS, TUNIOTE3bl 00 OOBEKTaX U SBJICHUSX, B TOM YHCIIE€ paHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW, TUIAHHUPOBATH
CBOC Pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATb
CTPECCOBYIO CUTyallMI0 KakK BbBI30B, TpPEOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pelIeHUusT U JeHCTBUS, (OPMYJIMPOBaTh U OLICHUBATH PHUCKU H
MOCJIENICTBUS, POPMUPOBATH OIBIT.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBOCHHS MPOTrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyydaroiierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, XapaKTEPU3YIOLTUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHUKAaTHBHBIMU
JEHCTBUSMH U YHUBEPCATBHBIMU PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1elCTBUS
ba3oBble JJornueckue aelicTBUA:

BBISIBJIATH M XapaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHUYECKHX
00BEKTOB, MOHATUHN, OTHOIIEHUN MEXY TOHATUIMU, POPMYIUPOBATHONIPEICTCHUS
MOHSITUH, yCTAaHABIMBATH CYyIIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINHI, OCHOBAHUS JISI
0000ITIeHNS ¥ CpaBHEHUS, KPUTEPHUH IMPOBOIMMOI0 aHAIIN3a;



BOCIIpUHUMATh,  (OpMyJIHpOBaTh U  NPeOOpa3OBbIBaTh  CYXKICHMS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIIBIIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (haKkTax, JAHHBIX, HAOJIIOJICHUSAX U YTBEPXKICHUSX, MpEAjaratb KpUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

JienaTb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHUM, YMO3aKJIFOUCHHI 110 aHAJIOTUH;

pa3buparh JOKa3aTEIbCTBA MAaTEMaTHUYECKUX YTBEP)KICHUHM (MpsSMblE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MaTEMAaTHUUYECKUX
(akTOB, BBHICTpaMBAaTh APTYMEHTAIIMIO, MPUBOJUTH HMPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MaTeMaTHUYeCKOM WHAYKIHUH, OOOCHOBBIBATH COOCTBEHHBIC
paccy KJIeHHUs,

BbIOMpaTh crnoco0 pemieHus ydyeOHOM 3aaauu (CpaBHHMBATh HECKOJBKO
BAPUAHTOB PEILIECHUS, BEIOMPATh Han0o0JIee MOAXOASIINNA ¢ YUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKie AeHCTBUA:

UCIIOJIB30BaTh BOINPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh  BONPOCH,  (PUKCHpYyIOIIME  HPOTHUBOpEUHe,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb HCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTh IO CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY JKCIIEPUMEHT,
UCCIIEJJOBAHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEW MaTeMAaTUYECKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOM;

CaMOCTOSITeNIbHO (DOpMyIMpoBaTh 0OOOIIEHUSI M BBIBOJLI MO pe3yJbTaTam
MPOBEAEHHOIO  HAOMIOACHUS, MCCIEIOBaHUS, DKCIEPUMEHTAa, OLEHUBATH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTAaTOB, BIBOJOB U 0000IIECHUIA;

IIPOTHO3UPOBAaTh BO3MOXHOE pPa3BUTHE IIPOLECCA, a TAaKXe BBIIBUIaTh
IPEAIOIOKEHUS O €70 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora c undgopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M HM30BITOYHOCTH HWH(GOpMaLUU, JaHHbBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (QopMy mpelcTaBieHUs HHPOPMAMM W WIUIIOCTPUPOBATH
peniaemMbie 3a/1a4M CXeMaMu, 1uarpaMmmMaMu, HTHOU rpadukoi U uX KOMOMHALIMSIMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM WIH
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

KomMmyHukaTuBHBIEe YHHBepcaibHble YueOHbIe el CTBUS



BOCIPUHUMATh U (POPMYIMPOBAThH CY’KIEHHS B COOTBETCTBUU C YCIOBUSMU U
LeasIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUA MO XOAy PEIICHHs 3aJauH,
KOMMEHTHPOBATh MOTYUYEHHBIN pe3yibTar;

B X0JI€¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOM TEMBI,
npoOJeMBbl, pelIaeMol 3aJadyd, BBICKA3bIBaTh HJIEH, HALCJICHHbIE HAa TIIOUCK
pEILIEHHUs, COIMOCTABIIATh CBOM CYXJIEHUS C CYXACHUAMM JPYIMX YYaCTHHKOB
auaiora, oOHapyKUBaTh PA3IMYUE U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opme
(opMyIMpOBATH Pa3HOIJIACUS, CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3YJIbTAThl PEIICHUS 3a/1auy, SKCIIEPUMEHTA, UCCIEIOBaHUS,
MPOEKTa, CaMOCTOATENbHO BBIOMPATh (opMaT BBICTYIUICHHS C y4€TOM 3ajad
MPE3EHTALNN U OCOOEHHOCTEN ayIMTOPUH;

NOHMMATh U MCIIOJb30BaTh MPEUMYLIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThl TpU pelIeHUH Y4eOHBIX MAaTeMaTHYEeCKUX 3ajad, MPUHUMATh LEJb
COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM paboThI,
pacupenensiatb BHIbI padOT, JOTOBapUBAaThCsA, OOCYXIATh IMPOLECC U PE3YIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYMIIOBBIX opMax paboTsl (00CyxJeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITOJHITH CBOIO YAaCTh padOThI 1 KOOPAMHUPOBATH
CBOM JICUCTBHSI C IPYTHUMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO pe3yibTaTa U
KaueCcTBO CBOETO BKJIaJa B OOLIUI PE3yNbTAT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUSL.

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIE 1eCTBUS
Camoopranusamnus:

BBISIBJIATH NPOOJIEMBI JJIsl PEIICHUS B KU3HEHHBIX U y4E€OHBIX CUTYalLUsX,
OpPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX0JaX MPUHATHUS PEeIIEHUN (MHIUBHIYaTbHOE,
IPyIIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pElIEHUs 3afadd (WIA €ro
4acTh), BBIOMpATh CMOCOO0 pEHIeHUS ¢ YYE€TOM HMMEIOIMNXCSI PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUAHThI
penieHuii ¢ yaéToM HOBOM MH(GOPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
pellIeHrsT MaTeMaTUYeCKOH 3a/1a4u, CAMOMOTHUBALIUU U pedIIeKCuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JI€ATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHUBATh COOTBETCTBUE pe3yJIbTaTa JIEATEIbHOCTH IOCTaBICHHON LEIU U
YCIIOBUSIM, OOBACHATH MPUYUHBI JOCTHKEHHS WM HEIOCTHXKEHUS 1IeTH, HAaXOAUTh
OLINUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIp@XXaThb AMOLMU IPU H3YYEHUU MAaTEMaTHYECKHMX OOBEKTOB U (PaKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELIECHUS 3a/1a4u.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIily 00yuenus B 7 Kiaacce 00y4aronuiics MOTyYHUT CIASAYIOUINE PEAMETHbIC
pEe3yJIbTATHI:

Yuciia ¥ BLIYHCIEHUS

PammmonannHBIE YKCIIa.

[TepexoauTh OT OHOM (OPMBI 3alUCH YHCEN K JApyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JCCATUYHYIO IPOOb).

Hcnonb30BaTh MOHITHS MHOXKECTBA HATypaJbHBIX YHMCEJ, MHOXECTBA IEIIBIX
YHCeJI, MHOXXECTBA PAIMOHAJIBHBIX YHCEJ MPU PEIICHUU 3ajJad, IPOBEICHUU
PACCYXICHUU U JOKA3ATEIbCTB.

[ToHuMaTh U OOBSICHATH CMBICI TTO3UIIMOHHOM 3aMUCH HATYPAJIbHOTO YHCIIA.

CpaBHHBATH U YHOPSAOUYUBATH PAITMOHAJIBHBIE YHUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUCHMEHHBIE MNPUEMBI, apuPpMETUUECKUE
JEUCTBUS C pallMOHAIIBHBIMU YHCJIAMU, UCIIOJIb30BaTh CBOMCTBA YMCEN U IpaBuia
JIEVUCTBUN, MPUEMBI pAlTHOHATIBHBIX BBIYHCIICHUM.

BBINONHATH TEUCTBUS CO CTENEHSMU C HATYPaJIbHBIMHU MTOKA3ATEISIMH.

Haxonuth 3Ha4Y€HMS YHUCIIOBBIX BBIPAKEHUH, COJEpKAIlUX pallMOHATIbHbIC
yucjga M CTEICHH C HaTypaJbHBIM IIOKa3aTelieM, IMPUMEHSITh pa3HOOOpas3HbIC
CIIOCOOBI ¥ TIPUEMBI BBIUUCIICHHS, COCTABIIATh U OLICHUBATh YMCJIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTUUECKUX 3a/1a4 U 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

OKpyriaTh 4ncia ¢ 3aJaHHOM TOYHOCTBIO, a TAKIKE MO CMBICTY MPAKTUYECKOU

CUTYyalliy, BBITIOJHATh TPUKUIKY U OIEHKY pPe3yJbTaTa BHIYUCICHUN, OI[CHKY
3HAYEHHI YHCJIOBBIX BBIPAXKEHUI, B TOM YHCIIE P PEIICHUN NPAKTUYECKUX 3a]1a4.

Pemate TekcToBble 3amaun  apuOMETHUYCCKHM CIIOCOOOM, HKCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEXKH, APYrHe CPEACTBAa MPEACTABICHUS HaHHBIX TpU
pellIeHnu 3a1ay.

Pemate npakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOUICHHEM
BEJIMYMH, MPONOPUAOHAIBHOCTHIO BEJIWYMH, MPOLIEHTAMH, WHTEPHPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7a4 C Y4ETOM OrPAHUYECHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpruBaeMbIX OOBEKTOB.

J1emMMOCTb.



JIoKa3bIBaTh U IPUMEHSATH [IPU PELICHUH 3a/1a4 IPU3HAKU I€ITUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku AeTMMOCTHA CyMMBI U IPOU3BEICHUS 1IEITBIX YHCEIL.

PacknanpiBaTh Ha MHOXKUTEIIN HATyPAJIbHBIE YHCIIA.

CBOOOJHO oOmepupoBaTh MOHATUSAMU: YETHOE 4YHUCIO, HEYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YUCIIA.

Haxoauts HanOonbmuii oOLIMI AENUTENb U HaMMEHbIIee 00lee KpaTHOe
YHCEJN U UCII0JIb30BAaTh UX IIPU PELICHUU 3a]a4, IPUMEHATH aIropuT™ EBkinaa.

OnepupoBaTh TMOHATHEM OCTaTKa MO MOJIYJIO, HIPUMEHSATh CBOWCTBA
CpPaBHEHHU MO MOAYJIIO.

AuredpanyeckKue BhIPpaKeHUA

BeIpaxeHus ¢ NepeMeHHbBIMU.

Hcnonp30BatTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B IIPOILIECCE OCBOCHUS yUeOHOr0 MaTepHara.

Haxoautb 3HadeHHs] OyKBEHHBIX BBIPAXKEHUN MPU 3a/laHHBIX 3HAUYEHUSAX
IIEPEMEHHBIX.

Hcnonp30BaTh  IMOHATHE  TOXKIAECTBA,  BBINOJHATH  TOKJICCTBEHHBIE
peoOpazoBaHus BEIPAXKEHUM, JOKAa3bIBATh TOKIECTBA.

MHoOrouseHs!.

BoInonHATh MpeoOpa3oBaHus LENOr0 BHIPAXKEHUSI B MHOTOWIEH MTPUBEIECHUEM
MOJI00HBIX ClaraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATH 1eHcTBUS (CI0KEHNE, BBIUUTAHHE, YMHOKEHUE) C OJHOUYIEHAMU
U C MHOTOWIEHAMH, IPUMEHATH (POPMYJIbl COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
KyO CyMMBI, KBaapaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHMCJI€ JJIsl YIIPOILLEHUS BHIYMCICHHM.

OcCymeCTBIATh Pa3JI0)KEHUE MHOTOWICHOB HA MHOXKHUTENM C ITOMOUIBIO
BBIHECEHHUS 32 CKOOKHM OOLIEro MHOXKHUTEINS, TPYNIUPOBKH CllaraeéMbIX, MPUMEHSSA
(opMyJIbl COKpPAIIEHHOTO YMHOXKEHHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUJIEHOB JUIsSl PELICHUS pPa3JInYHbIX 3a]a4
13 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATTbHON IPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMHM IIOKA3aTEISIMHU IS
npeoOpa3oBaHus BEIPAKCHUH.

YpaBHeHMs U HEPABECHCTBA

Pemate nMHENHBIE ypaBHEHMS C OJHOW IIEPEMEHHOM, IPUMEHss IIpaBUIa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsATs, sBisieTCS
JIM YUCJIO KOPHEM YPaBHEHUS.

[Tonbupate npuMepsl Map YMCEN, SBISIOMIMXCA PEUICHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAUHATHON IJIOCKOCTH Ipa(UK JIMHEHHOTO YPaBHEHUS C ABYMS
MEPEMEHHBIMHU, MOJIb3YSACh Ipa)KOM, MPUBOAUTH TPUMEPHI PELLICHUS YPaBHEHUSI.



Pemarb cucteMbl ABYX JUHEMHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMH, B TOM
qrclie rpapuIecKH.

CocTaBnaTh M pewmarbh JHMHEWHOE YpPAaBHEHUE WIM CHUCTEMY JIMHEMHBIX
YpaBHEHUH MO YCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
341444 IOJyYEHHBIW pE3yJIbTaT.

DOyHKIUA

KoopnauHate! u rpaguku.

N300paxaTh Ha KOOPAMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJMHATaM, JTy4d, OTPE3KH, UHTEPBAJIbl, 3aIMCHIBATh YUCIOBbIE TPOMEKYTKH Ha
aredpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOUYKH I10 33JaHHBIM KOOPAWHATaM.

OyHKINH.

Crpoutsb rpaguky TUHEHHBIX (QYHKIIHA.

OnuceiBaTh C MOMONIIbIO (YHKIMI HM3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBICHUS U aHaIM3a HUHPOpPMALIHH,
M3BJIEKATh U UHTEPIPETUPOBATh MH(POpMALMIO U3 IpaUKOB PeAIbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEH.

Wcnonb3oBaTh CBOMCTBA (GYHKUMWA JUIsl aHaiu3a Tpa@UKOB pEabHBIX
3aBUCUMOCTEH (HYJIM (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIUH,
IPOMEXKYTKHA BO3pacTaHusi M yObIBaHUS (DYHKIIMHM, HAWOOJIbIIEE W HAWMEHBIIIEEe
3Ha4YEHUS PYHKIUN).

Hcnonb3oBaTh rpaduku AJ UCCIIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, MTPU
pEILICHUH 3a1a4 U3 JPYTUX YUYEOHBIX MIPEIMETOB U PEaIbHOM KU3HU.

K xoH1y 00yueHust B 8 kjiacce 00ydarOnIUiics MOTYUYUT CICIYIOMINE TPEIMETHBIC
pPEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

HppanmoHanbHbIE YKCIIA.

[loHnMaTe W UCHONB30BaTh MPEACTABICHUS O PACIIMPEHUM YHUCIOBBIX
MHOKECTB.

CB00OOHO OTEepUpPOBATH MOHATUSIMU: KBAAPATHBIM KOPEHb, apu(PMETUICCKUIMA
KBaJpPAaTHBIM KOPEHb, UPPALMOHAIBHOE YHCIIO, HAXOJNUTh, OLICHUBATH KBAJPATHHIC
KOPHHU, UCTIONB3YS MPU HEOOXOIMMOCTH KAIBKYJISITOP, BHITTOIHSTH TPE0Opa30BaHUS
BBIPAXKCHUH, COAEPKAIINUX KBAAPATHBIE KOPHU, HCIIOJIB3YsI CBOMCTBA KOPHEU.

Hcnonp30BaTh HadallbHBIE TPEICTABICHUS O MHOYKECTBE JEHCTBUTENBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BbIYUCIECHUN, N300paXkaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSMOU.



Hcnonp30BaTh 3amucu OOJIBIIMX U MaJbIX YHCEN C IOMOILIBIO JECATUYHBIX
apobeit u creneHeil unciaa 10, 3amuchiBaTh W OKPYIVIATH YHUCIIOBbIE 3HAUYEHUS
pPEeaNbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOJHO OTIEpUPOBATH MOHATHUEM OCTATKA IO MOYJIIO, IPUMEHATH CBOMCTBA
CpPaBHEHUH MO MOJYJIIO, HAXOAUTh OCTATKU CYMMbI U MPOU3BEIEHUS 110 JAaHHOMY
MOJYJIIO.

AnredOpanveckue BbIPaKeHUS

JpoOHO-palinOHAIbHBIE BEIPAYKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHHS] MEPEMEHHBIX B JAPOOHO-pAllMOHAIBHBIX
BBIPAKCHHUSIX.

[IpumMeHsATh OCHOBHOE CBOMCTBO palliOHATBHON JPOOH.

BhINoNHATh IpUBEACHUE anredpandeckux apodeil Kk 001IeMy 3HaMEeHaTeNo,
CJIOKEHUE, YMHOXKEHUE, JIeJICHNE anreOpandyeckux IpoOei.

BBINOSTHATE TOXK1€CTBEHHBIE TPEOOPA30BaHNUs PAllMOHATIBHBIX BBIPAKEHUH.

[TpumensTh npeoOpa3zoBaHUs BEIPAKEHHUM JIJIs PELLICHUS Pa3IMYHBIX 3a]a4 U3
MaTEMaTUKH, CMEKHBIX [TPEAMETOB, U3 PEATbHOU IPAKTHKHU.

Crenenu.

[IpuMeHATh TOHATHE CTENEHH C IEeJNbIM I[IOKa3aTeJNEeM, BBINOJHSITh
npeoOpa30BaHUs BbIPAXKEHUH, COAEPKAIUX CTEIIEHH C LEIbIM [TOKA3aTEIEM.

HppauroHanbHbIe BBIPAXKEHUS.

Haxonutek qomycTuMble 3HaY€HUSI IEPEMEHHBIX B BBIPAKEHUSIX, COJIEPIKAIINX
apu(pMeTHYeCKre KBaAPaTHbIE KOPHH.

BoInonHAT NpeoOpa3oBaHusl MPPALMOHAIBHBIX BBIPAKEHHUM, HCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PeraTe KBajipaTHbIE ypaBHEHUSI.

Pematp 1poOHO-pallMOHANIbHBIE YPaBHEHUS.

PemaTte nuHEHHbIE ypaBHEHUS C MapaMeTpaMy, HECI0XHbIE CHCTEMbI
JIMHEWHBIX YPABHEHUN C MapaMETPaMHU.

[IpoBOAUTE HCCIIENOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
MpUMEHEHUEM rpauyecKux npeacTaBieHui (yCcTaHaBIMBaTh, UMEET JIM ypaBHEHHE
WIM CUCTEMA YPaBHEHUH PEIIeHUs], €CITU UMEET, TO CKOJIBbKO, U IpoUee).

[TepexoauTs OT cioBeCHOM (OPMYTUPOBKH 3a/1auu K €€ airedpandeckon

MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl ypaBHEHUH,

WUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3yNbTarT.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKHU, PelllaTh

JMHENHBIC HEPABEHCTBA C OJHOM IEPEMEHHOM U UX CHUCTEMBI, 1aBaTh IPaPUIECKyIO
WJUTFOCTPALMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUU

[ToHuMaTh U KCHOJIB30BAaTh (PYHKLIMOHAJIBHBIE MOHATUS U S3bIK (TEPMMHBI,
CUMBOJINYECKUE OOO03HAUYEHMsI), ONpPENEATh 3HAUEHUE (PYHKIMU 1O 3HAYEHHUIO
apryMeHTa, OIpeIesaTh CBOMCTBA QYHKIUH 1O €€ TpaduKy.

CtpouTts rpaduku GpyHKIMN , OMUCHIBATH CBOICTBA YUCIOBOM PYHKIIMHU 11O €€

rpaduky.

K koHIily 00yueHus B 9 kiaacce 00y4aronuiics MOTyYHUT CIASAYIOUINE MPEAMETHbIC
pEe3yJIbTATHI:

Yuciia ¥ BIYMCICHUSA

CB0OOOJHO oOmepupoBaTh MOHATUSIMH: KOPEHb N-U CTENEHW, CTENEHb C
pallMOHAJIBHBIM I10KA3aTelIeM, HAaXOAWUTh KOpPEHb N-U CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, MCIONb3ysl NpU HEOOXOJUMOCTH KaJbKYJISATOD,
IIPUMEHSITh CBOMCTBA KOPHS N-U CTENEHU, CTENEHH C PAMOHAJIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA ACHCTBUTENBHBIX YWCEIN NPU PEIICHHUU
3a/1a4, IPOBEACHUN PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTb M  yIHOPSIOYMBATH JACHCTBUTEIBHBIE 4YHUCIA, OKPYTJIATH
JNEUCTBUTEIBHBIC YUCIIA, BBIIOJIHATh IIPUKUIKY PE3yJIbTaTa BBIYMCIICHUM, OLIEHKY
YU CJIOBBIX BBIPAKECHH.

AnredpanvyecKue BbIPAKEHUSA

CB00OOIHO OneprupoBaTh MOHATUEM KBAJPATHOIO TPEXUJIEHA, HAXOIUTh KOPHU
KBaJIpaTHOT'O TPEXWICHA.

PacknagpiBaTh KBagpAaTHBIN TPEXWIEH HA TMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pewrats nuHElHbBIE U KBapaTHBIE YPABHEHUS, YPABHEHUS, CBOAAIINECS K HUM,
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemrats HeCIOXKHBIE KBAaAPATHBIE YPABHEHUS C TAPaMETPOM.

Pemars nMHENWHBIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, MCIIOIb30BAaTh
METOJI MHTEPBAJIOB, M300pakaTh pELICHHE HEPABEHCTB Ha YWCJIOBOM MPsSMOii,
3aIMChIBATh PELICHUE C IIOMOLIBI0O CUMBOJIOB.

Pemare cucremsl IByX JIMHEMHBIX YPaBHEHUU C ABYMs IEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJHO YPABHEHHUE HE SIBIIACTCS JTMHEHHBIM.

Pemate HeCIOXKHBIE CUCTEMBI HEJIMHEHMHBIX YPAaBHEHHUH C IApaMETPOM.

[IpuMeHsATh METO/IBI PABHOCUIIBLHBIX MTPeoOpa30BaHUid, 3aMEHBI TIEPEMEHHOM!,
rpaguueckoro MeToJia Mpyu peluieHuu ypaBHeHU 3-i1 u 4-i cTeneHen.

Pemlarb  cucTeMBI  JIMHEHHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEUICHHE CHCTEMBI
HEPABEHCTB Ha YMCJIOBOW MPSMOM, 3alUCHIBATH PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPAaBEHCTBA W HX CHCTEMbBI, B TOM YHCIE C
OTPAaHUYECHMSIMU, HAIIPUMED, B LIEJIBIX YHUCIIAX.



ITpoBoaMTH HcCIENOBaHUS YPAaBHEHUN U CUCTEM YPAaBHEHMM, B TOM UHUCIE C
MpUMEHEHUEM rpaUuecKuX MpeIcTaBiIeHH (yCTaHaBINBATh, IMEET JIU ypaBHEHHUE
WM CUCTEMa YpaBHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

Pemarp TekcTOBBIE 3alauM  anreOpamdeckuM CIOCOOOM C  MOMOIIbBIO
COCTaBJICHUS YPaBHEHH, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI JUJISl COCTaBJICHMUS
MaTeMaTUYECKON MOJENN peaJbHOW CUTyalud WIA [NPUKIAJHOW 3a1add,
UHTEPIIPETUPOBATH [TOJIyUEHHBIE PE3YJIbTaThl B 3aIaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEIbHOCTH H POTPEeCCHH

CB0OOOHO oOmepupoBaTh TMOHATUSMHU: 3aBHUCHUMOCTh, (QyHKUIUSA, Tpaduk
GyHKIMKM, TpsiMas TPOMOPLUMOHANBHOCTb, JIMHEWHass (QYHKIHS, oOpaTHas
MIPOTIOPITMOHAIEHOCTE, Tapadosia, TUep0oIIa, KyCOUHO-3a1aHHast (PyHKITHS.

HccnenoBath pyHKuuio 1o e€ rpaduky, yCTaHABIMBATh CBOMCTBA (DyHKLIMI:
o0JacTh ONpENEeNeHUs, MHOXXECTBO 3HAYEHWM, HyJIW (PYyHKUHUH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHusi W yObIBaHUS, UYETHOCTh W
HEYETHOCTH, HAMOOJIbIIIEEe U HANMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacno3HaBaTh KBajpaTHuHy0 (QyHKIUIO 110 (GopMylie, IPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

Omnpenensars noJjiokeHue rpapuka KBapaTuyHOW QyHKIUHU B 3aBUCUMOCTHU OT
e€ Ko (phULIHEHTOB.

Crpoutrb rpaduk KBagpaTUUYHOM  (YHKIHMH, ONUCHIBATH  CBOMICTBA
KBaJIpaTUYHOW (pyHKUMHU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBaAPATUYHON PYHKIIMU 7151 PELLICHUS 3a4a4.

Ha npumepe kBaapaTuuHoi GyHKIMN cTpouTh rpaduk ¢pynkmmu y =af(kx + b)
+ C ¢ moMoIIkIo IpeodpazoBanuii rpaduka Gyukiuu y=Ff(x).

WnmocTprpoBaTh ¢ TOMOIIBIO TpaduKa pearbHy0 3aBUCUMOCTD WIIH MTPOIIECC
M0 WX XapaKTEPUCTHKAM.

ApupMeTHYeCcKas U reoMeTpUYecKasi Iporpeccum

CB0OOOJHO ONEpUPOBATH MOHATUSAMU: MOCIEAOBATEIBHOCTD, apupMeTHIECKas
U reOMeTpruYecKasi IPOTPECCHH.

3amaBaTh MOCJIEIOBATENFHOCTA PA3HBIMH  CHOCOOAMH:  OIHMCATENBHBIM,
TaOJIMYHBIM, C IOMOIILI0 (POPMYJIBI N-TO YJieHa, PEKYPPEHTHBIM.

BbINONHATE  BBIYMCIACHUS C  HCIOJb30BaHHEM (QopMyl N-ro  4jieHa
apu(pMETUIECKON ¥ TEOMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATEIFHOCTH TOYKAMH Ha KOOPAMHATHOM
TUTOCKOCTH.

Pemarp 3amaum, CBSi3aHHBIE C YHCIIOBBIMH MOCIEAOBATEIHHOCTSAMHU, B TOM
quCclie 337a4d U3 peaibHON KU3HH (C UCIIOJIb30BAaHUEM KaJbKYJISITOPa, HU(PPOBBIX
TEXHOJIOTUH).



Pacnio3HaBaTh ¥ TNPUBOIUTH MNPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCTICIOBATEIbHOCTEH,  OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) MOCIEI0BATEIbHOCTEH.

WmeTsb mpeacTaBiieHHe 0 CXOUMOCTH MOCIIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBAIOIIECH T€OMETPUUECKOM MPOTPECCUH.

[TpuMeHsITh METO] MaTEMAaTHYECKOW MHITYKITUH TP PEIICHUN 3a71a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoJau4gecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBLIe
Ne n/m P Kontpoabnubie | IlpakTuueckue (uidpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl

YU CJIA U BBIYNUCJIEH .

1 = CIl 11 1 https://myschool.edu.ru/
PanmonanbsHbIe Yyncia (IOBTOPEHUE)
OYHKINU. K

2 YHKI OOPHHATHI I 17 1 https://myschool.edu.ru/
rpaduxu. yHKIINN
AJITEBPANYECKUE BBIPAKEHI L.

3 1 ¢ 7 https://myschool.edu.ru/
Bripakenus ¢ mepeMeHHBIMU
YPABHEHUS 1 CUCTEMBI

4 . 10 1 https:// hool.edu.ru/
YPABHEHMUMU. JIunelinbie ypaBHEHHs DS HMYSCROoOLECU. I

5 YUCIIA U BBIUUCIIEHU L. Crenens ¢ 5 https://myschool.edu.ru/
HATYpaJbHBIM MTOKa3aTeleM
AJITEBPANYECKUWE BBIPAKEHI L.

6 23 1 https://myschool.edu.ru/
MuorouieHnl
AJITEBPANYECKUWE BBIPAKEHI L.

7 a1 c . 14 1 https://myschool.edu.ru/
DopMyITBI COKPAIIEHHOTO YMHOXEHUS

8 UM CJIA 1 BBIUNCJIEHUS. [IenumocTh 10 https://myschool.edu.ru/

9 OYHKIUNMN. JIuneiinas GyHKIus 16 1 https://myschool.edu.ru/
YPABHEHUS 1 CUCTEMBI

10 VPABHEHUM. CrcTeMbl THHEHHBIX 14 1 https://myschool.edu.ru/
YpaBHEHUU
I1

11 OBTOpeHuE, 0b0bmeHKe, 8 1 https://myschool.edu.ru/

CUCTeEMaTHU3alus 3HaHUU
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 YPABHEHITA I HEPABEHCTBA. 20 1 https://myschool.edu.ru/
Hepagenctra

5 UNCJIA 1 BBIUNCJIEHUS. KBagpaTHblit 17 1 https://myschool.edu.ru/
KOpEHb

3 YPABHEHI M HEPABEHCTBA. 17 1 https://myschool.edu.ru/
KBanpatnblie ypaBHEHHUS

4 AJITEBPAMIECKHE BBIPAMKEHIA. 17 1 https://myschool.edu.ru/
JpoOHo-paliioHaIbHbIE BRIPAKECHUS

5 YPABHEHIA 1 HEPABEHCTBA. 19 1 https://myschool.edu.ru/
JpobHO-paninoHabHbIE ypaBHEHUS

6 OYHKINMN 15 1 https://myschool.edu.ru/

7 AJITEBPAMYECKUWE BBIPAXKEHISI. 14 https://myschool.edu.ru/
Crenenn

8 UNCJIA 1 BBIUNCJIEHUS. [lenumocTb 7 1 https://myschool.edu.ru/
IT

9 OBTOPEHHE, O606meHIfe’ 10 1 https://myschool.edu.ru/
CUCTEeMAaTH3aIHsI 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
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9 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoasubie | IlpakTuyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 OYHKINN 25 1 https://myschool.edu.ru/
PABHEHUMA 1 HEPABEHCTBA.
2 Y ¢ 15 1 https://myschool.edu.ru/
KBanparnsie HepaBeHCTBA
PABHEHUA .
3 Y W HEPABEHCTBA 25 1 https://myschool.edu.ru/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBbI
YK CJIOBBIE ITOCJIEJJOBATEJIBHOCTHU _
4 Y IPOCPECCHI 25 1 https://myschool.edu.ru/
AJITEBPAMYECKUWE BbIPAXKEHIA.
5 ¢ 12 1 https://myschool.edu.ru/
CrermneHsb ¢ palioHaIbHBIM MOKa3aTeIeM
5 HOBTOPGHI/IG, 000011eHHEe, CHCTEMATH3AIIHS 34 1 httos://myschool.edu.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

Anrebpa. 7 knacc: yue6. s o0uieo0pa3oBar. opraHusaliuii: yriy0si. ypoBeHsb /
[FO.H. MakapsiueB, H.I'. Munatok, K.. Hemikos, U.E. ®eoktucTtoB]. — M.:
[Ipoceemienue.

Anre6pa. 8 kiacc: yue0. aist o01ieoopa3oBat. opraHu3aluii: yriayos. ypoBeHsb /
[FO.H. MakapsiueB, H.I'. Munatok, K.. Hemikos, U.E. ®eoktuctoB]. — M.:
[Ipoceemienue.

Aunre6pa. 9 kiacc: yue0. a1t o01ieoopa3oBat. opraHu3aluii: yriy0s. ypoBeHsb /
[FO.H. Makapsiues, H.I'. Munatok, K.1. Hemkos, U.E. ®eoktructoB]. — M.:

[Ipocsenienne

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anrebpa. Metoandeckne peKOMEHIAIMU. 7 Kiacc : y4e0. mocodue st
obmeo6pazoBar. opranuzanuii / 1. E. deoktucroB. — M.: [IpocBeiienue.
Anrebpa. Metonuueckue pekoMeHIaluu. 8 Kiacc : yued. mocodue s
obmeo6pazoBar. opranuzanuii / 1. E. deoktrucroB. — M.: [IpocBemienue.
Anrebpa. Metonuueckue pekoMeHaauu. 9 kiacc : yued. mocodue s

obmeobpasosar. opranuzanuii / 1. E. ®eoktuctoB. — M.: [IpocBemenue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

®T'UC "Mos mkomna" https://myschool.edu.ru/



