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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHMs: OHA
oOecrieunBaeT U3yuyeHue IPYrux JAUCHUIUIMH KaK €CTE€CTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO TSl POIOJKEHUSI 00pa30BaHUsI U AJIsl TOBCETHEBHOM KU3HU.
PasButne y oOydamomuxcs Hay4yHBIX TPEACTABICHUA O MPOUCXOXKACHUU U CYHIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAaueCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NeCTBUS, BBIBOJBI, (popMyianpoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecrieuynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mpeAnonaraeT 3HAYUTENbHBIM OOBEM CaMOCTOSTENBHON AESITeTbHOCTH
o0ydaromuxcsi, IMOATOMY CaMOCTOATEIbHOE pelIeHHue 3a7ad OOydYaroIIMMHUCS — SBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B cTpykType nporpaMMel yaeOHOTO Kypca «Anredpay yriayOonéHHOTO U3y4eHUs OCHOBHOE
MECTO 3aHUMAIOT  COJEpP)KaTeNIbHO-METOANYECKre JHUHUU: «Uucna ¢ BBIUKCICHHS,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHHUS U HepaBeHCTBa», «DyHkium». Kaxnas u3 3tux
COJIepKATEITbHO-METOJUYECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKEHUHU TPEX JIET U3YUEHUs Kypca,
B3aUMO/JICHCTBYS C APYTUMH €ro JIMHUAMH. B Xo/1e n3ydeHus Kypca o0y4aromuMcs: TPUXOJUTCS
JIOTUYECKH PacCyKJaTh, MCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TuUM B
nporpaMMy  y4eOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTHKH,
NpEJCTAaBICHHbBIE BO BCEX OCHOBHBIX pasfellax MaTeMaTH4eCKOro oOpa3oBaHHs U
CHOCOOCTBYIOIIHE OBJIaICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copneprxanue IUHUM «HuUClIa U BBIYUCICHUS» CITY>KUT OCHOBOM JUIsI 1albHENIIIEr0 U3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHON XM3HHU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATHYECKOTO
ammapara, HEOOXOIMUMOTO JUIsl pelIeHUs 3aJad MAaTeMaTHKH, CMEXKHBIX TPEJIMETOB U
OKpy’Karomiel peambHocTH. Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUsl YUEOHBI MaTepHal
IpYNIUpyeTcs BOKPYT pAalMOHANIBbHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUpYET 3HAYeHHE
MaTeMaTHKH KaK sI3bIKa JJIS TOCTPOCHUS MATeMaTHYECKUX MOJEJeH, ONMHUCaHHs MPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOGHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHE
00y4aromuMucs 3HaHUHN 0 QYHKIHMAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJIENU JJIs OTIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIOJIb30BaTh pPa3lIndHbIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPaHuECcKoro,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

YrnyOon€HHeld  Kypc — anreOphl  XapaKTepu3yeTcs U3YYCHHEM  JIOTIOJTHHTEIHLHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUJIsl ONHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTHYeCKOIO
MonenupoBanus. Ilpu 3ToM camMu OOBEKTHl MaTeMaTHYECKHX YMO3AKIIOUEHUH U MPUHATHIE B
anreOpe MpaBuiIa MX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHOBBIBATH
U JI0Ka3bIBaTh CYKICHHUS, PA3BUBAIOT MAaTEMAaTHYCCKYI0 HMHTYHIMIO, KPaTKO ¥ HATJISIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUHN U ydaT UX MpUMEHEHHI0. Tem caMbiM anredpa
3aHMMaeT OJHO W3 BEAYIIUX MECT B (POPMHUPOBAHUU HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yJarouuxcsi.

CornacHo yueOHOMY IJ1aHy B 7—9 Kitaccax usy4aetcst yueOHbIN Kypc «Aredpay, KOTOpbIi
BKIJIIOUAET CJEAYIOIIME OCHOBHBIC pas3fenbl cojepkaHus: «Yuciaa W BBIUKCICHHS,
«AnreOpanyecKkue BHIPAKEHUN», «Y paBHEHUS U HEPABEHCTBa», «DyHKINN.

Ha uzyuenue yuebHOro kypca «Anredpa» orsoautcsa 408 yacos: B 7 kitacce — 136 yacos (4
yaca B Hezento), B 8 kiacce — 136 gacoB (4 yaca B Henento), B 9 kiacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BBIYUCICHUSA

Pannonanenele umncna. CpaBHeHHe, yHNopsiiouMBaHUE U apu(METHUECKUe AECHCTBUS C
paluMOHAIBHBIMU YncaaMu. YucaoBas npsimasi, MOIyJIb YHCIIA.

CreneHb ¢ HaTypaJibHBIM IIOKa3aTejaeM U €€ CBOMCTBA. 3amuCh 4yucia B JIECATUYHOMN
MIO3ULMOHHOM CHCTEME CUUCIICHMUS.

Pemenue TekcTOBBIX 3a1ad apupMeTHdecKkuM criocoboMm. Pemenue 3agau u3 peaabHON
IIPAaKTUKKM HAa 4acTH, Ha ApoOM, Ha IMPOLEHTHI, IPUMEHEHUE OTHOLIEHUH M IpONOpLUil NpHU
peLlIeHUHN 3aj1a4, pelIeHe 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JenmumocTs 1enbix uncen. CBOMCTBA AEIUMOCTH.

IIpocTeie u coctaBHble yncna. YEéTHble M HEUE€THBIC yncaa. [Ipu3Haku nenumocTu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUSI LIEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM.

HauOonpmmii oOmmid nenuTens U HauMeHbIlee o0lee KpaTHoe ABYX udMcen. B3aumuo
npocTele yncaa. AnroputM EBxina.

Jlenenne ¢ ocTaTkoM. Apru(METHIECKHE OTIEPALIUH HaJl OCTATKAMHU.

Auredpanyeckue BbIpaKeHUs

BripakeHue ¢ nepeMeHHbIMM. 3HA4€HHE BBIPAKEHUS ¢ NepeMeHHbIMU. lIpencrasieHue
3aBUCUMOCTH MEX]ly BEJIMUMHAMHU B BUI€ (POPMYIIbI.

ToxnectBo.  ToxkaecTBeHHble  IpeoOpa3oBaHUA ~ AIreOpaudecKUX  BBIPAKEHM.
JlokazaTeabCTBO TOXKJIECTB.

Opnowiensl. OqHOwWIEH cTaHAapTHOrO BUJA. CTENEeHb OAHOWICHA.

MHuorounensl. MHorowneH crasgaptHoro Buzaa. CreneHb MHorowieHa. ClloXeHHE,
BbIUWTAaHUE, YMHOXXEHHE M JelieHue MHoroujieHoB. lIpeoOpazoBaHue 1LeIoro BBIpaKEHHS B
MHorowieH. Kopau MHOrouseHa.

@opMynbl COKPAIIEHHOTO YMHOXXEHHS: KBaJApaT CyMMbl M KBaJApaT pPA3HOCTH JIBYX
BBIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBbIpQKEHUH, Pa3HOCTb KBAJpaTOB JBYX
BBIpa)KEHUI, IPOU3BEIEHUE PA3HOCTH M CYMMBI JIBYX BBIpaKE€HHH, CyMMa U pa3HOCTh KYOOB IBYX
BBIPAKCHUI.

Pa3znoxxeHnne MHOrowieHa Ha MHOXXMUTEIH. BbeiHeceHHe 0OIEero MHOXKHUTENS 32 CKOOKH.
Meton rpynnupoBKH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHol. Kopenb ypaBHeHus. CBolicTBa ypaBHEHHMH C OJHOU
IepeMeHHON. PaBHOCHIIBHOCTD ypaBHEHUH. Y paBHEHUE KaK MaTeMaTHYeCKasi MOJIEIb PEAIbHON
CUTYallUN.

JIuneliHOe ypaBHEHHE C OJHOM INEpeMEHHOM. UHMCIO KOpHEH JIMHEWHOIO YpaBHEHWS.
Pemienne TEKCTOBBIX 3a7ady C MOMOIIBIK JIMHEWHBIX ypaBHEHUW. JIMHEilHOe ypaBHEHHE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHue C JAByMS IepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHMS C JABYMS
nepeMeHHbIMA. CHCTeMBbI JIMHEHHBIX ypaBHEHUH C JBYMs NMepeMeHHBIMU. ['paduueckuii meTon
pELIEHUs] CUCTEMBI JIMHEMHBIX YPAaBHEHHUN C IByMsI IEPEMEHHBIMU. Pemenue cucreM JIMHENHBIX
YPaBHEHUH C IBYMsl IEPEMEHHBIMU METOJIOM IIOJICTAHOBKU M METOJIOM CJIOKeHUs. CrucreMa AByX
JMHENHBIX YPaBHEHUH C IByMS IEPEMEHHBIMM KaK MOJIENb PEAIIbHON CUTYalUH.

DOyHKIUHA



Koopaunara touku Ha npsimoi. UucnmoBble mpomexyTku. PaccTrosiHue Mexmy IByMst
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsimoyronbHasi cucremMa KoOpAMHAT. AOciucca M OpJuHaTa TOYKM Ha KOOPJIMHATHOMU
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX GopMynamMu. UreHue rpaduKoB peaTbHBIX
3aBUCUMOCTEM.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHaMu. [lonstue QpyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJIeTb peajbHoro mpouecca. Ob6iacte ompeneneHuss U o0NacTh 3HAYCHHUN
dbyakuun. CniocoOs! 3amanust pyHkiuu. ['paduk Gynkmuu. [loHsaTHS MakcMMyMa U MUHUMYyMa,
BO3pacTaHus U yObIBaHUS HA MIPUMEpPaxX pealbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneitHoN QyHkimu. ['paduk pynkmm y = |X|.
Kycouno-3ananubie yHKINU.

8 KVIACC

Yucia ¥ BbIYHMCIEHHSA

KBanparuble kopHU. ApupMeTHUYECKUI KBaJpaTHBIM KOpeHb U ero cBoiictBa. IloHsaTue
VPPalMOHAIBHOrO 4ucia. [IelcTBus ¢ uppauuoHaIbHBIMM uuciaMu. CBoOWCTBa IENCTBUHM C
UPpalMOHAIBHBIMU yKciiaMu. CpaBHEHHE NPPALlMOHAIBHBIX YHCEIL.

[IpencraBieHus 0 pacUIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HATypaJIbHbIX, LENbIX,
palMOHANIBHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE yKcell. UNCIoBbIE TPOMEKYTKH.

JeiictBus ¢ ocrarkamu. Octatku creneHel. [I[pumenenne ocTaTKoB K peLIEHUIO YPaBHEHUN
B LIEJIBIX YMCJIaX U TEKCTOBBIX 3aa4.

Pa3mepbl 00bEKTOB OKpYXKaroIIEro Mupa, JJIMTEIbHOCTh IPOLECCOB B OKPYKAIOIIEM MUDE.
CraHgapTHBII BU YKCTIa.

Anredpanyeckne BbIPaKeHUs

Anrebpanueckas apoOb. JlomycTUMble 3HaYeHUs MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CioxeHue, BHIMUTaHUE, YMHOKEHUE
U eneHne anredpanyeckux apodeil. Beinenenue nenoit yactu anreOpanyeckoi apoou.

Pannonanbubie  BbIpakeHUs.  ToXIeCTBEHHbIE  NPeoOpa3oBaHUs  PALMOHAIBHBIX
BBIPAKECHUI.

JlonmycTuMble 3HAYeHMsI MEPEMEHHBIX B BBIPAKEHHSX, COAEpKAIIMX apudmeTndeckue
KBaJpaTHble  KOpHHM. ToKIecTBEHHblE  INpeoOpa3oBaHUSl  BBIPAKEHUH,  COJAEpIKaIIMX
apu@meTuyecKue KBaJpaTHbIE KOPHHU.

CreneHb ¢ LiebIM MOKa3aTeseM u e€ cBoiicTBa. [IpeoOpazoBaHue BbIpaKeHUH, COAECPIKAILINX
CTETICHH.

YpaBHeHusI 1 HepaBEeHCTBA

KBagpatHoe ypaBHeHune. @opMyna KOpHEH KBaJApaTHOro ypaBHeHMs. KosmuecTBo
JEHCTBUTENBHBIX KOPHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHuUs, cBOOUMBIE K
JMHENHBIM YPaBHEHUSIM WIH K KBaJpaTHBIM ypaBHEHUAM. KBasipaTHOE ypaBHEHHE C TapaMETPOM.
Pemennie TEKCTOBBIX 3a/1a4 C TOMOIIBIO KBAJPAaTHBIX YpaBHEHUH.

JlpobHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX — ypaBHEHUH.
Pemrenne TeKCTOBBIX 3a7ay € MOMOIIbIO JIPOOHO-PAIlMOHANBHBIX ypaBHeHHH. I'paduueckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBa. Ci0’keHHe U YMHOKEHHE
YHCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaUEHUS BbIpakeHUs. Jloka3aTebcTBO HEPABEHCTB.



[TonsiTHE © penieHMH HEPaBEHCTBA C OJHOM NEpeMEHHOW. MHOXKECTBO pelICHHIT
HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO € OJHOM IEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JIMHENUHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. CHCTEeMBI U COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJIHOM mepeMeHHOU. Pemenne TeKCTOBBIX 3a/a4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUUHA

Ob6unacTp ompeneneHus ¥ MHOXeCTBO 3HaueHUN GyHKuU. CrnocoObl 3agaHus QyHKIUH.
I'padux ¢ynknuu. Yrenue coiictB pynkiuu mo e€ rpaduxy. I[Ipumepsr rpaduxoB GyHKIUH,
OTPaXKAIOIIUX PeaIbHbIE TTPOLIECCHI.

Jlunetinas GyHkus. OyHKINHN, ONMCHIBAIOIIKE MPSMYIO U 00paTHYIO IPOIOPLHOHAIBHBIE
3aBHCUMOCTH, UX TPaQUKH.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| u ux cBoiictBa. Kycouno-
3a/laHHbIe QYHKINN.

9 KVIACC

Yuciia ¥ BbIYUCICHUA

Kopenp N-it crenenun u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U €€
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxnecTBeHHble NpPeoOpa30BaHUS BBIPAKEHUHM, CcoOJAepKallUX KOpeHb N-H CTENeHH.
ToxnecTBeHHbIE TNPEOOpa30BaHMU BBIPAKCHHUU, COJCPXKAIIMX CTENEHb C palMOHAIBHBIM
IIOKA3aTeJIEM.

KBanparsbiii TpéxwieH. KopHu kBazpaTHoro tpéxwieHa. PasiojkeHune KBaapaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

buxBanpatHele  ypaBHeHus. IIpumepsl NpUMEHEHHMH  METOJNOB  PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEeHbl IEPEMEHHON, rpauecKoro MeToja MpHu pelieHnu ypaBHeHU 3-il u
4-11 cTeneHel.

Pemenue 1poOHO-paliMoOHaIbHBIX YPAaBHEHUH.

Pemenne cucrem ypaBHEHMI C JBYMsI NEpPEMEHHBIMH. PemieHune mpocTednmx CHCTEM
HEJIMHEWHBIX YPAaBHEHMHM C JBYyMsI NMEpPEMEHHbIMH. ['papuueckuil MeToJ pelieHus CHCTEMBI
HEJIMHEWHBIX YPAaBHEHMH C ABYMs NepeMeHHbIMH. CucTeMa ABYX HEIMHEWHBIX YPABHEHHMH C
JIBYMS IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU CUTYalUU.

YucnoBble HEpaBEHCTBA. PenieHre MMHEHBIX HEPAaBEHCTB. /JJ0Kka3aTeibCTBO HEPABEHCTB.

KBagpaTHble HepaBEHCTBA C OJHOM NEPEMEHHOW. PernieHue KBaJpaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJOM U METOJOM HHTEpPBAJIOB. MeETOJl MHTEPBAIOB Ui pPallMOHAIBHBIX
HepaBeHCTB. [Ipocreiilne HepaBeHCTBa C IAPaMETPOM.

Pemenne TeKCTOBBIX 33714 € TOMOIIBI) HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ OByMs NEepeMEHHBIMH. PernieHue HepaBeHCTBA C JBYMs NEPEMEHHBIMM.
CucTeMbl HEpaBEHCTB € IByMs IepeMeHHBIMU. | 'paduueckuii MeTo 1 peleHus CUCTEM HEPaBEHCTB
C ABYMsI IIEPEMEHHBIMM.

DOyHKIUHA

Oyukuus. CBoiicTBa QyHKUMN: HYIH QYHKIIMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIINH,
IPOMEXYTKH BO3pacTaHMs U yObIBaHUS (PYHKLMH, YETHBIE U HEUETHBIE (PYHKIIUH, HauOOIIbIIee U
HalMEHbIIIee 3HAYeHUS (PYHKIUH.



KBaaparuunas pyHkums u e€ cBoiicTBa. Mcnonb30BaHuEe CBOMCTB KBaAPATUIHOW (PYHKITH
Ui pemieHust 3aaad. [loctpoenue rpaduka kBaapatuuHou ¢(yHkimu. ITomoxkenue rpaguka
KBaJpaTHUHON (PYHKIMH B 3aBHCUMOCTH OT e€ ko3 dunmento. I'paduku pyHkumii y =ax2, y =
a(x —m)?u y = a(x — m)? +n. IToctpoenue rpaduKoB GyHKIHH ¢ TOMOIIBIO MPEOOPA3OBAHMUIA.

HpobHo-nuneitnas ¢pynkuus. MccnenoBanue ¢yHKITHA.

@ynukiwst Y = X" ¢ HATypaJIbHBIM [TOKa3aTesieM N u e€ rpaduk.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[Tonsitue YHCIIOBOM MOCJIEI0BATEIHHOCTH. Koneunsie u OecKoHeYHbIe
nocneaoBarenbHOCTH. OrpaHuuyeHHas MOCJIeI0BaTeIbHOCTh. MOHOTOHHO —BO3pacTarolas
(yObIBaromas) mocienoBaTeIbHOCTh. CrocOObI 3aIaHus MOCIICOBATEILHOCTH: OIMKMCATEIbHBIN,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YICHA, pEKYPPEHTHBIN.

Apudmernueckast U reoMeTpuueckas nporpeccuu. CBoICTBa YiIeHOB apu(pMETHUECKON U
reoOMEeTpUUYECKOr mporpeccuit. DopMmysbsl N-ro 4yieHa apuMETHYECKOW W TeOMETPUUECKOU
nporpeccuii. @OpMyJbl CyMMBI TEPBBIX N UWICHOB apUMETHYCCKOW H T€OMETPHUYCCKON
nporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHPOBAHMHM OECKOHEYHO
yOBIBAIOIIEH reOMETPUUECKON MTPOTPECCUH.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimue npumepsl.



I[INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOrpaMMBbl [0 MaTEMAaTUKE XapaKTEpU3YIOTCS B
YacTu:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSM POCCUHCKHX MAaTEeMAaTHMKOB U POCCHHCKOM
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTWUYECKHX OCHOBaX (YHKIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX NPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEeITHON Npo(ecCHOHANBHOM NesITeIbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTUYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IO3HAHMSA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJIOBEKa, MPUPOABI U 00IecTBa, NOHUMAaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JJIsl Pa3BUTHUS LIMBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIBTYpPOH KaK CpEICTBOM IIO3HaHHWS MHUpPA, OBJAJCHUEM HAaBBIKAMU HCCIEI0BATEIbCKON
JeSITEIIbHOCTH;

6) ¢usuyeckoro BocnuTtanus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pa3a >KM3HH (340pPOBOE MUTaHHE, cOANAaHCHPOBAHHBIN PEKUM 3aHATUN U OTAbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eaoBeka;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

OpUEeHTalel Ha MpUMEHEHHe MaTeMaTHYeCKHX 3HAaHUM JUIs pelleHus 3ajad B o0yactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) aganTanumn K U3MEHAIIUMCH YCJIOBHSAM COUMAJILHONW M PUPOJIHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON JESATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBI0O B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, IMOHATHS,
THUITOTE3bI 06 0613e1<Tax " SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABATH I[G(bI/II_[I/ITBI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIITAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynpTate ocBoeHUs MpPOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromerocss Oyayr CGOPMHUPOBAHBEI MeTampeaMeTHbIEe Pe3yJbTaThl,
XapaKkTEepU3yIOLIMEeCs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMM KOMMYHHUKAaTUBHBIMU JEHCTBUSIMU M YHUBEPCAIbHBIMHU PErYJISTUBHBIMU
JNEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

BBIABJIATE MW XapPaKTCPHU30BAThH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX 06’I)GKTOB,
NOHATUH, OTHOWICHHH MEXAY TMOHATUAMH, (OPMYTUpPOBATH ONPENEICHHUS IOHSATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CpaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpUIATCIIBHBIC, CINHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KPUTEpPUU s BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

pa3buparh 0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEPXkAEHUH (IpsAMbIE U OT MPOTHBHOIO),
IPOBOJIUTH  CAaMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTH4YeCKUX  (akTOB, BBICTPAaUBATh
apryMEHTalNI0, IPUBOJNUTh IPHUMEPHI U KOHTPIPUMEPHI, NPUMEHATh METOJ] MaTeMaTHYeCKOU
WHIYKIIMHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHHUS;

BBIOMPATH CIIOCOO perieHus: yueOHOM 3a/1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKue AeiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOIIPOCHI, PUKCHPYIOIIIE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATENBHO YCTAaHABINBATH HCKOMOE U
naHHoe, (POPMHUPOBATH TMIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UINI0, MHEHHE;

IIPOBOJIUTH IO CAMOCTOSITENBHO COCTaBIECHHOMY ILIaHY SKCIIEPUMEHT, UCCIEIOBAHME I10
YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEM OOBEKTOB MEXIY
co0oif;



CaMOCTOSTENLHO (hOPMYIMpPOBaTh 000OIIEHNS U BBIBOJBI 110 pe3yibTaTaM MPOBEIEHHOTO
HaOJIOEHUs, MCCIENOBaHMUSA, OKCIEPUMEHTa, OLIEHHWBAaTh JOCTOBEPHOCTb IIOJYYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Paborta ¢ unopmanmeii:

BBISBIISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
pEILIeHNUs 3a]a4H;

BbIOMpATh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMALIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (HOopMy MpencTaBIeHUS MHPOPMALUU U WILIIOCTPHUPOBATH pEIlacMble 3a7auu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoi 1 uX KOMOMHAIUAMY;

OLIEHUBaTh  HAA&KHOCTh  MH(OpMamUM 1O  KPUTEpUSAM, MPEAJOKEHHBIM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXKJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BbIpa)KaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELICHUS 3a/1aul, KOMMEHTHPOBATh MOJTYYEHHbIN PE3yIbTaT;

B X0j€ OOCYX/IeHHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMbI,
pelraeMoil 3a/auM, BBICKa3bIBaTh WJEM, HAIllEJICHHbIE HA MOMCK pEIIEHUs], COMOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4KMe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPEACTaBIATh PE3yJIbTaThl PEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIEAOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3a/a4 NPE3EeHTALUU U OCOOCHHOCTEN
ayJUTOPUH;

MOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
pelieHny Y4eOHbIX MaTeMaTH4eCKUX 3ajad, NPUHUMATh L€1b COBMECTHOH J1€ATEIbHOCTH,
IUTAHUPOBATh OPraHMU3aLUI0 COBMECTHOM pabOThl, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JHO/IEH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMbD» U UHBIE); BBIMOIHATH CBOIO YaCTh paObOThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaH/]Ibl, OLIEHMBATh KauyecTBO pe3yjbTaTa M KauyeCTBO CBOEro BKJIaja B OOIIUI
pe3yibTaT Mo KpUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMO/IEHCTBHSL.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

BBISBIISATH IPOOJIEMBI JIs PELIICHHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX, OPUEHTUPOBATHCS
B PA3IMYHBIX MOAXOAaX MPUHATUS pelieHul (MHIUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PelleHus 3a7auu (WK €ro 4acTh), BHIOMpPaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpollecca U pe3ysbTara perieHUs

MaTeMaTHYeCKOM 3a1aun, CaMOMOTHBALIUU U PEQIICKCUY;



NpPEIBUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh INPH PEIIEHUM 3aJadyd, BHOCUTb
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEILHOCTU IIOCTABICHHON €M M YCIOBHUSAM,
OOBSCHATH NIPUUYUHBI JOCTHIKEHHS WJIM HEJOCTUKEHHUS LIEIH, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BBIpQKaTh OSMOLMU TPH H3YYCHUH MATEMAaTUYECKHX OOBEKTOB U (PaKTOB, [aBaTh
SMOLMOHAJIBbHYIO OLICHKY PELICHHUs 3a]auu.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0y4yenus B 7 kj1acce 00y4Jaromuics MOTYyIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Yuciaa 1 BLIYMCTIEHUS

PanuonansHBIC YKCa.

[lepexonuTh OT 0HOM (HOPMBI 3amMCH YUCeN K JIpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJIbHBIX YHMCEN, MHOXECTBA LENBIX YHCET,
MHOXECTBA PpAallMOHAJIBHBIX YHCEJI TPU PpEHICHUWW 3aJa4, MPOBEACHUM pACCYKICHUM U
JIOKa3aTeIIbCTB.

[Tonnmath 1 0OBSACHATH CMBICI TO3ULIMOHHOMN 3alIMCU HATYPaJIbHOTO YHCIIA.

CpaBHHUBATH U yIOPSAI0UYUBATH PALIMOHATIBLHBIE YHCTIA.

BeimonHsATh, coderass yCTHBIE M THCHMCHHBIC TPHEMBI, apupMeTHYecKue IEHCTBUS C
pallMOHAIbHBIMU YHWCJIAMH, HUCIIOJb30BaTh CBOMCTBA 4YHMCEI W MpaBujia JCUCTBUNA, MPUEMBI
palMOHANIbHBIX BEIYMCIICHUM.

BrInonaHsATh AEHCTBUS CO CTETIEHSIMU C HATypaIbHBIMH MOKA3aTEIISIMHU.

Haxoauth 3Hau€HUs YUCTOBBIX BBIPAKEHUH, COJIEPKAIINX PAIIMOHATILHBIEC YHCIIa U CTETICHU
C HATypaJIbHBIM TIOKa3aTelieM, MPUMEHSTh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYHCICHUS,
COCTaBJISITh M OLIEHUBATH YKMCIIOBHIE BBIPAYKEHUS MPU PEUICHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

OKpyTJATh YUCa ¢ 33JJaHHON TOYHOCTBIO, a TAK)Ke M0 CMBICTY MPAKTUUYECKOM CUTYaIlUH,
BBINIOJIHATh TPUKUIKY W OLEHKY pe3yjbTaTa BBIYMCICHHI, OLIEHKY 3HAYE€HUW YHCIOBBIX
BBIPKEHMI, B TOM YHUCJIE NIPU PEIICHUH MPAKTUYECKUX 3a]ad.

Pemmath TekcToBBIE 33auu apUPMETHIECKHM CIIOCOOOM, UCIIONIB30BaTh TAOIUIIbI, CXEMBI,
YEPTEXKHU, IPYTUE CPEJICTBA MPEJACTABICHUS JAaHHBIX MIPH PELICHUH 3a/1a4.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOIICHHEM BEJIUYHWH,
MPONOPIUOHAIBHOCTHIO BETUYMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a/1a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

JlenumocTsb.

Jloka3pIBaTh M MPUMEHATH NP PEIIEHUN 3a]1a4 NMPU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3,6, 9,
10, 11, mpu3HaKku 1€TUMOCTH CYyMMbI U TPOU3BEJICHUS LIETbIX YUCEL.

PacknanpiBaTh Ha MHOXUTENN HATypaJlbHbIE YUCIIA.

CB00OOHO OTepupoBaTh MOHATHSIMU: YETHOE YHCIIO, HEYETHOE YUCIIO, B3aUMHO TTPOCTHIE
qpca.



Haxomute Hambonpmuii oOmIMN JeMWTENh W HauMEHbIee oO0Iiee KpaTHOe Yucen M
UCIIOJIb30BATh UX MPU PEIICHUH 3aa4, IPUMEHATH anroput™ EBkinna.

OnepupoBaTh MOHSATHEM OCTaTKa IO MOJYJIO, MPUMEHSATH CBOMCTBA CpPAaBHEHHM IO
MOAYJIO.

Anredpanyeckue BbIPaKeHUs

Bripaxenus ¢ nepeMeHHBIMHU.

Hcnonp30BaTh anreOpanyecKyr0 TEPMHHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mmporiecce
OCBOEHHS y4eOHOr0 MaTepuarna.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUCHUAX MEPEMEHHBIX.

Hcnonp30BaTh MOHSATHE TOXKICCTBA, BBIMOJHATH TOXIACCTBEHHBIE MPEOOpa3oBaHUs
BBIPKEHUM, TOKA3bIBATh TOXKICCTBA.

MHOro4JIeHBbI.

BrimonusaTe npeobpazoBaHus 1EJIOT0 BhIPAXKEHHUS B MHOTOWIEH MpPUBEIEHUEM MOJ00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BreimonnsaTe AeiicTBUsA (ClIOXKEHUE, BBIUMTAHUE, YMHOXKEHHUE) C OJHOWIEHAMHU U C
MHOTOYJICHAMH, MPUMEHATH (OPMYIbI COKpAIIEHHOIO YMHOXKEHHUS (KBaapaT u KyO CyMMBI,
KBaJpaT U KyO pa3HOCTU, Pa3HOCTh KBAaApaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM 4HCIE IS
YOPOIIEHUST BHIYUCICHHM.

OcCylIeCTBIISITh Pa3IOKEHNE MHOTOWICHOB HA MHOXHUTEIM C TOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOXHUTEJNS, TPYNIUPOBKU CllaraéMbIX, MPUMEHsST (pOpMysbl COKpaIIEHHOTO
YMHOKEHHS.

[Ipumensats mpeoOpa3oBaHMs MHOTOUWICHOB [UIsi pEHICHUS Pa3IMYHBIX 3a/ady W3
MaTE€MaTHUKH, CMEXHBIX TIPEIMETOB, U3 peabHOMN MPAKTHUKHU.

Hcnonk30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusi 1 HepaBeHCTBA

Pemate nuHelHbIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATb, sBISE€TCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TogOupate mpuMepsI Map YKcell, ABISIONINXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMSI
MepEeMEHHBIMH.

Ctpouth B KOOPIMHATHOW TUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctembl NBYX JMHEHHBIX YpaBHEHUH C JBYMSI MEPEMEHHBIMH, B TOM YHCJIE
rpaduyecku.

CocTaBiATh M peliaTh JMHEWHOE YpPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBHIO 3a/1ayd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJyYE€HHBIN
pe3yJbTarT.

DOyHKIUHA

Koopaunate! u rpaduxu.

N300paxaTh Ha KOOPAWHATHOW TPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJWHATAM, JIy49Hd, OTPE3KH, WHTEPBAIbI, 3allMCHIBATh YHCJIOBBIE TPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OTtMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPUHATaM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX YHKIINH.



OnuceBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOM3BOJUTEIHHOCTH, BpEMH,
00BEM paboTHI.

HaxonuTs 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NpeicTaBiIeHUs M aHAINW3a UHPOPMALMU, U3BIEKaTb U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPAPHUKOB PEeaTbHbBIX MPOIECCOB U 3aBUCHMOCTEH.

Hcnonb30BaTh CBOWCTBA (PYHKIUH [T aHAIN3a TPaQUKOB peabHBIX 3aBUCUMOCTEH (HYIH
(GYHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IIPOMEKYTKH BO3PACTaHMUS U YObIBAHMS
dbyHKIIMK, HaUOOJIbIIIEEe U HAUMEHbIIIee 3HAYCHHS (PYHKITUH ).

Hcnonb3oBate rpaduku Ui UCCIEIOBAaHUS MPOIECCOB U 3aBUCHUMOCTEH, NPU PELICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HH.

K koH1y 00ydenus B 8 kjiacce 00yyarouuiics moay4duT ciaeayroniie NpeAMeTHbIE PE3yIbTaThl:

Yucia ¥ BbIYHMCIEHHSA

HppauroHanbHbIE YKCIIA.

[loHuMaTh 1 UCIIONIB30BATh MIPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOXKECTB.

CB00OIHO ONEepUPOBATH MOHITUSIMHU: KBAPATHBII KOPEHb, apu(METHUECKUN KBAAPATHBIN
KOPEHb, MpPpalMOHAIbHOE YHUCIIO, HAXOJUTh, OLICHUBATh KBAJpAaTHbIE KOPHH, UCIOJb3Ys IpPH
HEOOXOJUMOCTH  KaJbKYJISTOP, BBIIOJHATh IpeoOpa3oBaHMsl BBIPAXKEHUH, COJEpKalIuX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTENBHBIX YUCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENbHbIE YUCIA TOYKAMU Ha
KOOPJMHATHOM IIPSIMOM.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHeld uyucia 10, 3anuchIBaTh U OKPYIJIATh YKMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYHUH C
MCIIOJIb30BAaHUEM Pa3HbIX CUCTEM MU3MEPEHUH.

JlenumocTsb.

CB000/IHO OrEepHpOBaTh MOHITHEM OCTaTKa MO MOJYJIO, IPUMEHATH CBOICTBA CpaBHEHUN
110 MOAYJII0, HAXOIUTh OCTaTKHA CYMMBI U IIPOU3BEICHMS 110 JAHHOMY MOZYJIIO.

AuredpanyecKkmne BbIPaKeHUs

JpoOHo-paninoHaIbHbIE BIPAKEHUS.

Haxoauth nonyctumele 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAlMOHATIBHBIX BBIPAKEHHUSX.

[TprMeHsTh OCHOBHOE CBOMCTBO PallMOHAIBHOMN APOOH.

BeinonHATe npuBeseHue anredpandeckux Jpodel k oOIieMy 3HaMEHaTello, CIOXKEHHUE,
YMHOXKEHHE, JISJICHUE aJIreOpaniecKux JIpoOeH.

BbInonHATE TOXKAECTBEHHbIE MPEe00pa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUH.

[TpumeHsTH peoOpa30BaHus BBIPAKECHUH AJIS peIIeHUs pa3IMYHbIX 33]a4 U3 MaTEMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

Crenenu.

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETIBIM ITOKA3aTEIEM.

HppanurioHanbHble BEIPaKEHUS.

Haxoauth nomycTuMble 3HAU€HHs TEPEMEHHBIX B BBIPAKEHHUSAX, COJEpIKaIINX
apu@meTnyecKre KBaJpaTHbIE KOPHHU.

BrimonsaTe npeobpazoBaHus UPpPaLlMOHATIBHBIX BBIPAXKEHHM, HCIIONIB3YsI CBOMCTBA KOPHEH.

YpaBHeHUsS M HEPABEHCTBA



Pemars kBaspaTHbIE ypaBHEHHUSI.

PemaTh npoOHO-paIiioHATbHBIC YPaBHEHUS.

Pemate nuHElHBIE ypaBHEHUS C MapaMeTpaMH, HECJIOXKHBIE CUCTEMbl JIMHEUHBIX
yYpaBHEHUH C MapaMeTpaMHu.

[IpoBoAUTH HCCEIOBAaHUSI YPABHEHUHN U CHCTEM YPaBHEHUM, B TOM YHUCIIE C TPUMEHEHUEM
rpaduyueckux mpencTaBicHu (YCTaHABIUBATh, UMEET JIU YPAaBHCHUE HIIM CUCTEMa YpaBHEHUU
peIlIeHus, €CIIK UMEET, TO CKOJIbKO, U ITpoYee).

[lepexonuTh OT clioBeCHOW (OPMYIHUPOBKU 3adauu K e€ anredpandeckoil Mojeian ¢
MOMOIIbI0 COCTABIICHUS YPaBHEHMsI WJIM CHCTEMbl ypaBHEHHWil, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 331a4 TIOJTyYEHHBIA PEe3yIIbTaT.

[TprMeHSTh CBOMCTBA YHCIOBBIX HEPABEHCTB VISl CPABHEHUS, OIICHKH, PEIIaTh JTMHEHHBIC
HEPAaBEHCTBA C OJHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO>KECTBA pelICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHMMATP U KCTIOTB30BaTh (DYHKIIMOHALHBIC TIOHSTHS U SI3bIK (TEPMHHBI, CHMBOJIMYECKUE
0003Ha4YeHHUsI), ONPELNATh 3HaUeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAeIsTh CBONCTBA
byHkmy o e€ rpaduky.

CrpouTs rpaduku GyHKIUHN , OIMMCHIBATH CBOWCTBA YMCIOBOM (DYHKIUH 110 €€ TpaduKy.

K koH1y 00ydenust B 9 kjiacce 00y4aronuiics Moy4uT CIeIyIOIINe IPeIMETHBIE PE3YIbTAThI:

Yucsia ¥ BLIYUCICHUSA

CB0OOIHO omepupoBaTh MOHATHSMH: KOPEHb N-H CTENEHHU, CTENEHb C PalMOHAIBHBIM
II0Ka3aTesIeM, HaXOAUTh KOPEHb N-I CTEIIEHU, CTENIEHb C PallMOHAIbHBIM II0KA3aTeNIEM, HCIIOJIb3Ys
Ipy HEOOXOAMMOCTH KalbKyIsiTOp, NPUMEHATH CBOWCTBA KOPHS N-ii CTENEHHU, CTENEeHU C
palMoOHaIbHBIM I10KA3aTEIEM.

Hcnonbs30BaTh IOHATHE MHOXKECTBA JEHCTBUTEIBHBIX 4YHCEN IIpU PEIIEHWH 33aj]ad,
IIPOBEICHUH PACCYKICHHUI U I0KAa3aTENIbCTB.

CpaBHUBaTh M YINOPAJOYMBATH JIEUCTBUTENbHBIE YHCIA, OKPYIJIATH JEWCTBUTEIbHBIC
YHUCJIa, BBITOIHATH PUKUJIKY PE3yJIbTaTa BBIYMCICHNUM, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

AuredpanyecKkmne BbIPaKeHUs

CB0001HO OTIEpUPOBATH MOHATHEM KBAaJPATHOTO TPEXUWIEHA, HAXOAUTh KOPHU KBaIPaTHOTO
TpEXUICHA.

PacknanpiBaTh KBapaTHBIA TPEXUIIEH HA TUHEUHBIE MHOKHUTEIH.

YpaBHeHHUs M HEPABEHCTBA

Pemats nuHeliHble W KBaJpaTHbIE YPaBHEHMsSI, YpaBHEHUs, CBOJASAIIUECS K HUM, APOOHO-
palOHAIbHBIE YPABHEHUS.

Pemrars HecnoKXHBIE KBaIPATHBIE YPABHEHUS C ITAPAMETPOM.

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJB30BaTh METOJ
MHTEPBAJIOB, U300pakaTh pellIeHUE HEPAaBEHCTB Ha YUCIIOBOM MPSMOM, 3alIUCBHIBATh PEIIEHUE C
ITOMOIIBK0 CUMBOJIOB.

Pemare cucremsl AByX JIMHEMHBIX YPABHEHHUH C JBYMs IIEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIISIETCS JIUHEUHBIM.

Pemats HECT0KHBIE CUCTEMBI HETMHEMHBIX YPAaBHEHUH C TAPaMETPOM.

[IpuMeHsTh  METOABl  PAaBHOCWIBHBIX  MpeoOpa3oBaHUil, 3aMEHbl  MEPEMEHHOM,
rpau4ecKoro MeToia py peleHuy ypaBHeHu 3-it u 4-i cTeneHeil.



Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOLINE KBaJpaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOW MPSMOM, 3alHChIBATDH
pellIeHNE C ITIOMOIBIO CHMBOJIOB.

Pemate ypaBHEHUs, HEpaBEHCTBA M HMX CHUCTEMbl, B TOM 4YHCIE C OIPaHMUYCHMSMHU,
HarpumMmep, B LIEJbIX YUCTIAX.

[TpoBOIUTH HCCIIEIOBaHUS YPABHEHUH M CUCTEM YPAaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHU (yCTaHABIUBATh, MMEET JIU YpaBHEHHE HJIM CUCTEMa ypaBHEHHN
pEeLIeHMUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate TekcToBble 3amaud anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
yYpaBHEHHIA, HEPABEHCTB, NX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JJI COCTABJICHUS! MAaTEMaTUYECKON
MOJIEJIM pealbHOW CUTyallud WM MPUKIAJHOM 3aJauyd, HHTEPIPETHPOBATH I10JyYEHHbIE
pe3ysbTaThl B 3aJJaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPeccuH

CB0OOHO ONEPUPOBATH MOHATHAMU: 3aBUCUMOCTD, (DYHKIHS, TpaduK QyHKIMH, TpsIMast
IPONOPLHUOHATIBHOCTb, JIMHEHHas (yHKIMSA, oOpaTHas NPONOPLUUOHAIBHOCTh, Mapadona,
runep0osia, KyCoOYHO-3aaHHask QyHKLUS.

HccnenoBath GyHknuio 1mo e€ rpaduky, YCTaHABIMBATh CBOWCTBA (YHKIUH: 001acTh
OTIpeNIeNICHUsl, MHOKECTBO 3HAYeHWH, HyIH (YHKIHH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOOIbIIEE U HAUMEHbILIEE
3HA4YEHUsl, ACUMITOTHI.

Pacno3naBate kBagpaTH4HyO GYHKIHUIO 110 (hOpMYJIe, IPHUBOIUTH IPHUMEPHI KBaIPATUIHBIX
GyHKIMH U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

OnpenensaTs NOJOXKEHUE TIpaduKa KBAaJPAaTUUHOW (QYHKIUMM B 3aBUCUMOCTH OT €&
K03 pHUIMEeHTOB.

Crtpouts rpapuk KBagpaTUYHON (PYHKIIMH, ONUCHIBATh CBOMCTBA KBAAPATUUHON (PYHKLIHUU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAIPATUYHON (DYHKIMH JUIs pEeLIeHUs 3a1ay.

Ha npumepe kBaapatiuHoit ¢yHKuuu ctpouth rpadpuk dynkipm y =af(kx + b) + ¢ ¢
HIOMOIIIBIO TIpeoOpa3oBanmii rpaduka pyHkimu y=F(x).

WnmocTpupoBaTh € MOMOIIBIO TpaguKa peaJbHYI0 3aBUCUMOCTb WIIM TMPOIECC MO MX
XapaKTePUCTHKAM.

Apudmernyeckasi U reoMeTpuYecKas Nporpeccuu

CBoOO/HO omepupoBaTh MOHATHSAMH: IIOCJIEIOBAaTENIbHOCTb, apuUpMeTHuecKas U
reoMeTpHuuecKas Iporpeccuu.

3agaBaTh MOCIENIOBATEIBHOCTH pPa3HBIMH CIIOCOOAMHU: ONMUCATEIbHBIM, TAOIUYHBIM, C
HOMOILBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIM.

BbINOTHATE BBIYUCIIEHUS C HCMOJb30BAaHUEM (QOpMYT N-ro wieHa apudmeThuyeckorl u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YWICHOB.

N300paxkaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaun, cBA3aHHBIE C YMCIOBBIMU MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCIIE 3a]1a4d U3
peasibHOM JKH3HHU (C UCTIOIb30BaHUEM KaJIbKYJISTOPA, HU(POBBIX TEXHOJIOTUH).

Pacmo3HaBaTh ¥ IPUBOANTH MPUMEPHI KOHEYHBIX U OECKOHEYHBIX MOCIEI0BATEIIHHOCTEH,
OTPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTaloumx  (yObIBaromux)
MOCJIE0BATEIBHOCTEN.



MMeTh mpeacTaBiIeHHE O CXOIUMOCTH IOCIIEIOBATEIBHOCTH, YMETh HAXOAUTH CYMMY
0eCKOHEUHO yOBIBaOIIEH reOMETPUYECKOM MPOTPECCHH.
HpI/IMeHSITb METOL MaTeMaTHYEeCKOMN HHAYKIOWU IIPpU pCHICHUUA 3a1ay.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

Bcero

KoanuectBo yacoB
KonTpoabubie IIpakTuyeckue

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

padoThI padoThI
1 YUCJIA YU BBIUMCJIEHU . 11 1
ParnonanbHbIe yrcia (IOBTOPEHHE)
2 OVYHKIMH. KoopauHatsl u 17 1
rpaduxu. OyHKIIUN
3 AJITEBPAYECKUE BBIPAXKXEH . 7
BoipaxkeHus ¢ mepeMeHHBIMU
4 YPABHEHM 1 CUCTEMBI 10 1 http://school-collection.edu.ru/
YPABHEHUMU. Jluneiinbie ypaBHEHUsI https://www.yaklass.ru/
5 YUCJIA 1 BBIYUCJIEHUS. Creniens ¢ 5 https://math-oge.sdamagia.ru/
HATYpaJbHBIM ITOKA3aTeIIEM https://lecta.rosuchebnik.ru/
6 AJITEBPANYECKUE BBIPAXXEH . 23 1 https://uchi.ru/
MHuorouiens! https://resh.edu.ru/subject/12/5/
7  AJTEBPAMYECKHE BbIPAXKEHUAL. 14 1 https://fincult.info/teaching/metodicheskie-
DopMyIIbl COKPAIIEHHOTO YMHOKEHUS materialy/
8  YMCJIA 1 BBIYMCJIEHUS. JenuMocTs 10 https://infourok.ru/
9 | ®YHKIUMW. Jluneitnas GyHKIMs 16 1
YPABHEHI/I{{ 1 CUCTEMBI
10  VPABHEHMMU. CucteMbl TMHEHHBIX 14 1
YpaBHEHUN
1 [ToBTOpEHwMe, o6o6meH1:1e, 8 1
CHUCTEMATH3AIMS 3HAHMMA
OBHIEE KOJIMYECTBO YACOB 136 8 0

I10 ITPOIT'PAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

Ne i/ Konrpouabnsie IIpakrnyeckue
MpPOrpaMMbl Bcero
padoThI padoThI
1 ITOBTOPEHME 3a xypc anreopsr 7 3 1
KJlacca
) YPABHEHUWS U HEPABEHCTBA. 17 1
Hepagencrtpa
3 UYMCJIA U BBIYNCJIEHUA. 17 1
KBagparsslii KOpeHb
4 YPABHEHUMSA U HEPABEHCTBA. 17 1
KBanpatHsie ypaBHeHUs
AJITEBPAMYECKUE
) BBIPAXKEHUA. [IpobHo- 17 1
panMoHaIbHbIE BBIPAKCHUS
5 YPABHEHUWS U HEPABEHCTBA. 17 1
JIpoOHO-palinoHanbHble ypaBHEHUS
7 OYHKINU 15 1
8 AJITEBPAMYECKUE 13
BBIPAKEHUA. Crenenu
9 UMCJIA U BBIYUCJIEHUA. 7 1
HemumocTb
10 [ToBTOpeHwme, 06061ueH1fe, 3 1
CHUCTEMAaTH3alMsl 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 9 0

I[TPOI'PAMME

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/

https://uchi.ru/
https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie-

materialy/
https://infourok.ru/



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

9 KIIACC

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne HaumeHoBaHue pa3/iesioB U TeM
Kontpoabubie Ilpakruyeckue oOpasoBaTe/IbHbIE PecypChl
n/n NMPOrpamMMbl Bcero
padoThI padoTshI
[ToBTOpeHwue 3a Kypc anreOpsl 8 kinacca 7
OYHKINN 25
PABHEHUA 1 HEPABEHCTBA. .
3 E ¢ 15 http://school-collection.edu.ru/
Ba/IPATHBIC HCPABCHCTBA https://www.yaklass.ru/

,  YPABHEHVS M HEPABEHCTBA. . https://math-oge.sdamgia.ru/
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://lecta.rosuchebnik.ru/
YLCJIOBBIE https://uchi.ru/

5 HOCHE}IOBATEHBHOCTH u 25 https://resh.edu.ru/subiect/12/5/
[IPOIPECCHH httrt)s:/_/flin/cult.info/teachinq/metodicheskie—

materialy.

6 AJITEBPAMYECKUE BbIPAKEHU A. 12 hitps://infourok.ru/

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM

7 [ToBTOpenue, 06001IEHNE, 97

cucTeMaTu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB 136 -

I10 [TIPOI'PAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

