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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSeTCS OJTHUM U3 OIIOPHBIX KYpCOB OCHOBHOI'O 00IIEero 00pa3oBaHus: OHa
o0ecreunBaeT U3y4yeHue Apyrux JUCUUIUINH KaK €CTeCTBEHHO-Hay4YHOIr0, TAK U T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl IIPOJIOJKEHUST 00pa30BaHMs U /7S TIOBCEIHEBHON
xu3HHU. PazBuTHe y 00ydaronuxcsi HaydHbIX MPEICTaBICHUIN O MPOUCXO0XKICHUH U CYIIITHOCTH
asnreOpanyeckux abCcTpakuui, cnoco0e OTpaXKeHUss MaTeMaTHYECKOM HayKoOH sIBICHUH 1
IPOLIECCOB B IIPUPOJIE U OOIIECTBE, POIM MATEMATUYECKOTO MOJIEIMPOBAHNUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS U KAYECTB
MBIIICHHS], HEOOXOAUMBIX JUIS aJaNTallii B COBPEMEHHOM U poBoM ob1ecTe. M3yuenue
asreOpbl oOecrieunBaeT pa3BUTHE YMEHUs HaOI01aTh, CPABHUBATh, HAXOJUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUUHOCTHU MBIIIJICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JIeCTBUS, BBIBOJIBI, (DOPMYIIHPOBATH yTBepKAeHUsA. OCBOeHHE Kypca anreOpsl o0ecrieynBaeT
pa3BUTHE JIOTMUECKOTO MBIIUIEHUSI 00YyYaIOLUXCsl: OHU UCIOIb3YIOT 1€AYKTUBHBIE U
MHIYKTHBHBIE paccyXJeHHsI, 0000I1IeHNe U KOHKPETU3AIUI0, a0CTparupoBaHue U aHaJIOTHIO.
OO0yueHnue anredpe npeanoaaraeT 3HaYUTEIbHbII 00BEM CaMOCTOSITENbHOMN e TEIbHOCTH
00y4arouxcsi, I03TOMY CaMOCTOSITEJIbHOE pPELIeHHE 3a/1a4 00yUYaroIMMHUCS SBIISIETCS
peanu3anuen AesITeIbHOCTHOTO MPUHIUIIA O0yYEHUSI.

B ctpykType nporpamMmMsl yueOHOro Kypca «Anredpa» yriay0oi€HHOrO U3yuyeHHsi OCHOBHOE
MECTO 3aHUMAIOT COEP>KATEIbHO-METOINYECKUE JINHUU: «HHCIa U BBIYMCIECHUN Y,
«AnredpanyuecKue BHIPAKEHHS», «Y paBHEHHS U HEPaBEHCTBAY, «PyHkuum». Kaxaas us sTux
COJIEpKaTEeIbHO-METOANUECKHUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3y4eHUs Kypca,
B3aMMOJICICTBYS ¢ APYTUMHU €ro JIMHUAMH. B X01e n3yueHus kypca o0y4aromumcs IpUXoIuTcs
JIOTUYECKH PacCyXAaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBsA3M € 3TUM B
nporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTHUYeCKOro o0pa3oBaHus 1
CIIOCOOCTBYIOIIME OBJIAJCHUIO O0YUYaIOIIMMHKCS OCHOB YHUBEPCAIBHOIO MAaTEMaTHYECKOTO
a3bika. CoJiepKaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOro Kypcea «Airedpay sSBiIseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanue TuHUM «Hucna U BBIUMCICHUS CIIY)KUT OCHOBOM /ISl AalIbHEHIIEro
M3YYEHHUS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JTOTMUYECKOTO MBILIUICHHUS,
(OpMHPOBAHNIO YMEHUS M0JIb30BAThCSI AITOPUTMAMH, a TAKXKE TPUOOPETEHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOJUMBIX JJIsl TOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YHCIIE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl CBA3aHO C PAllMOHAJIBHBIMU U UPPAMOHAIbHBIMU YHCIAMH,
(bopMHUpPOBaHUEM MPECTABICHUN O NEUCTBUTEIHLHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCITIOBOM
JMHUU OTHECEHO K cpeJlHEMY 0011eMy 00pa30BaHUIo.

Coneprkanue IByX alreOpandeckux JUHUNA — «AJreOpandeckue BhIpaKEeHUs» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OO0 yUAIOLIUXCSI
MaTeMaTU4YeCKOro anmnapaTta, He00X0AUMOTO JJIsl peIeHHs 3a1a4 MaTeMAaTUKH, CMEXHBIX
IPEMETOB U OKpY’Karollel peanbHOCTH. Ha ypoBHE OCHOBHOTO 00111€r0 00pa3oBaHusl yueOHBbIH
MaTepHall IpyHIHpyeTcsl BOKPYT palliOHAIBHBIX BhIpaXKEeHUN. Anredpa 1eMOHCTPUPYET
3HaYeHNE MaTeMaTHKHU KaK sI3bIKa JIJIsl TOCTPOEHUSI MaTEMaTUYECKUX MOJIETIeH, OIMCaHUs
MIPOIIECCOB U SBJICHHH peabHOTO Mupa. B 3amaun oOydenus anredpe BXOIAT TaKkKe
JanbHeIee pa3BuTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOIUMOI0, B YACTHOCTH, JUIS
OCBOCHHMSA Kypca MH(OPMAaTHKH, U OBJIaICHUE HaBbIKAMU JIETyKTUBHBIX PACCYXKICHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX ()OPM CITIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CITOCOOHOCTEHN K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copneprxanne QyHKIIMOHATBHO-TpAapUUECKON JTMHUN HALIEICHO Ha TOJTY4YeHUE
00y4aromuMucs 3HaHu#M 0 QYHKIUSAX KaK BaKHEHIIel MaTeMaTH4ecKoi MOAENH Jisl OTMCaHuUs
U UCCIIEZIOBAHUS Pa3HOOOPa3HbBIX MPOLIECCOB U SBJICHUN B IpUpoJIe U oO1ecTBe. M3yuenue
MaTepHala crocoOCTBYET Pa3BUTHIO Y 00YyUAIONIMXCSl YMEHHS UCTIOIb30BATh Pa3IMUHbIC
BBIpa3UTENbHbIC CPE/ICTBA SI3bIKA MATEMATUKU — CIIOBECHOTO, CHUMBOJIMUECKOTO, TPaQHUECKOTO0,
BHOCHT BKJIaJl B GOPMUPOBAHUE MIPEJICTABICHUI O POJIM MATEMATUKH B Pa3BUTUU LUBUIN3ALUU
U KYJBTYpBI.

YriyOon€HHbIN Kype anreOpbl XapaKTepru3yeTcsl H3y4eHUEM JTOTIOTHUTEILHOTO
TEOPETUYECKOT0 aInmapara | CBA3aHHBIX C HUM METOJIOB pelIeHHs 3a1ad. Anredpa sBiseTcs
S3BIKOM JIJI OMMCAaHUS O0BEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM MaTeMaTH4eCKOI0
MoienupoBaHus. [Ipu 3ToM camu 00bEKTHl MATEMATUYECKUX YMO3AKIIOUCHUH U TPUHSTHIC B
anreOpe mpaBuiIa UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI 000CHOBBIBATH
U JIOKA3bIBaTh CY)KJICHUS, Pa3BUBAIOT MaTEMATUYECKYIO0 HHTYHIINIO, KPATKO M HATJISAHO
PacKpbIBAIOT MEXaHU3M JIOTUYECKUX MMOCTPOCHHM U yyaT UX MPUMEHEHHUI0. Tem caMbIM anredpa
3aHUMAaeT OJTHO U3 BEIYIIUX MeCT B (DOPMHUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIIICHUS
oOyyJaroumxcs.

CornacHo yueOHOMY TUIaHy B 7-9 Kilaccax M3ydaercsi yaeOHbIH Kypc «Anredpay,
KOTOPBI BKJIIOUAET CIEAYIONIME OCHOBHBIE pa3zelibl coaepxkanus: «Hucna v BBIYUCICHUS Y,
«AnreOpanyeckue BEIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» oroautcs 408 yacos: B 7 kiacce — 136 yacoB
(4 gaca B Hezento), B 8 kiacce — 136 yacoB (4 yaca B Hezeln0), B 9 kinacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yuciaa ¥ BLIYMCIEHUS

Pammonaneueie uncna. CpaBHEHHE, YIOPAIOYMBAHUE U apU(DMETUUECKHE IEHCTBUS C
panuoHaNbHBIMU YncaamMu. YuciaoBas npsimasi, MO1yJb YKCTIA.

Crenens ¢ HaTypaJIbHBIM MOKA3aTENEM U €€ CBOWCTBA. 3allUCh YUCHA B AECATUYHOU
MO3UIIMOHHOM CUCTEME CUHCIICHUS.

Pemenne TekcTOBBIX 3a/1a4 apupMETHUECKUM criocoOoM. Perienne 3aad u3 peanbHON
MPAKTUKU Ha YaCTH, Ha ApoOU, Ha MPOIIEHTHI, IPUMEHEHNE OTHOIICHUI U TIPOTIOPIUi Tpu
pellIeHnH 3a7a4, pelieHre 3a/1a4 Ha IBMKEHHE, paboTy, TOKYIKH, HAaJOTH.

JenumocTs 1enbix unce. CBOMCTBA ASTUMOCTH.

[TpocTeie u cocTaBHbIC ynciia. YETHRIE U HEUETHBIE ynchaa. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku AeNTMMOCTA CYMMBbI M IPOU3BEACHUS LENbIX YUCET IIPU PELICHUU
3a/1a4 C MPAKTUYECKUM COAECPKAHUEM.

HawnGonpmmii o0mumii [enuTeNbh 1 HAaMMEHbIIee 00111ee KpaTHoe ABYX yucen. Bzanmuao
npocTeie uncia. Anroputm EBkiuna.

Jlenenue ¢ octaTkoM. ApudMeTHIECKHUE OTIepaIlui HaJl OCTATKAMHU.

Auredpanyeckune BbIPaKeHHUs



BripaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAXKEHUS C TepeMeHHbIMU. [Ipencrasienne
3aBHCUMOCTH MEX/1y BETUYMHAMH B BUJE (POPMYIIBL.

ToxnectBo. ToxxaecTBeHHBIE TIPe0OPa30BaHUs aNreOpandecKuX BhIPAKESHUH.
Jloka3aTesbCcTBO TOXKAECTB.

Opnowiensl. OqHOwWIEH cTaHAAPTHOrO BUJA. CTENEeHb OAHOWICHA.

MHorounensl. MHOrouwieH craniapTHoro Buja. Crenenb MHorowieHa. CiioxkeHue,
BBIYUTAHNE, YMHOXKCHHUE U JieNieHHe MHOrowIeHOB. [IpeoOpa3oBanue 11e10ro BEIPAKEHHS B
MHorouieH. Kopau MHorousiena.

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaIpaT Pa3HOCTU ABYX
BBIpKEHUH, KyO CyMMBI U Ky0O pa3HOCTH JBYX BBIPQ)KEHUH, pa3HOCTh KBAJPaTOB ABYX
BBIPA)KEHU, TPOU3BEACHUE PA3HOCTU M CYMMBI JIBYX BBIPKEHHUN, CyMMa U Pa3HOCTb KyOOB
JIBYX BBIPaKEHUM.

PaznoxeHne MHOro4JeHa Ha MHOKUTENU. BboiHeceHne 0011ero MHOKHUTENS 33 CKOOKHU.
Meron rpynnupoBKH.

YpaBHeHusI U HePaBEeHCTBA

VYpaBHeHue ¢ ogHoU nepeMeHHo. Kopenb ypaBHeHUs. CBOMCTBA ypaBHEHUH C OJJHOM
IIEpEMEHHOM. PaBHOCHMIIBHOCTD ypaBHEHUH. Y paBHEHUE KaK MaTEMaTUYECKasl MOJIEIIb PealbHON
CUTYallUU.

JInneliHOE ypaBHEHHE ¢ OAHOU NTepeMEHHOM. UNCI0 KOpHEN JIMHEMHOTO YPaBHEHHS.
Penienne TeKCTOBBIX 3aJa4 ¢ OMOILBIO JINHEHHBIX ypaBHEHUH. JInHeliHOe ypaBHEHUE,
coJieprKaliee 3HaK MOJYJIs.

VYpaBHeHue ¢ AByMs IepeMEHHbIMU. [ paduK JIMHEHHOr0 YpaBHEHHUS C ABYMSI
nepeMeHHbIMHU. CHCTEMBI JIMHEHHBIX YPaBHEHUH ¢ ABYMsI IepeMEHHbIMU. [ 'paduueckuii MeTo
pEILIEHUs CUCTEMBI JINHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. Pelienre cucrem JINHEHHbIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMHM METO/IOM IIOJCTAHOBKH U METOJIOM cilokeHus. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IBYyMS IIEPEMEHHBIMU KaK MO/JIENb PEaJIbHOM CUTYyallUH.

DOyHKIUHA

Koopaunara Touku Ha npssMoi. YuciioBele MpOMeXyTKH. PaccTosiHre MEK Ty IBYyMsI
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[IpsimoyronbHas cucrema KoopAuHAT. Abcuucca ¥ OpAMHATA TOYKK HAa KOOPIUHATHOM
riockocTH. [Ipumepsl rpagukoB, 3aaHHbIX (popMysamMu. YTeHue rpaukoB peanbHbIX
3aBUCUMOCTEH.

@OyHKIMOHATbHBIE 3aBUCUMOCTH MeX 1y BenuunHamu. [lonsatue Gynkiun. @yHKIusA Kak
MaTeMaThyeckasi MoJIeIb peasibHOTo nporecca. O61acTh onpeneneHus u 00JacTh 3HAUCHUM
¢yuknun. CrnocoOs! 3aganus GyHkuuu. I'papuk ¢pyHkiuu. [loHATHS MakcuMyMa 1 MUHUMYMa,
BO3paCTaHMs U YObIBaHMs Ha IpUMepax peajbHbIX 3aBUCUMOCTEH.

Jlunelinas @ynkuus, e€ coictBa. I'paduk nunerinoi pynkuuu. I'paduk pynkumn y = |x|.
Kycouno-3anannpie ¢yHKINH.

8 KJIACC

Yuciia 1 BBIYUCICHUSA

KBanparusie kopHu. ApudmMerndyeckuil KBaJpaTHbIM KOPeHb U ero cBoiicTBa. [lonsTue
MPPALMOHATILHOIO uncia. JlelicTBUs ¢ uppallMoHaIbHBIMU YrcaamMu. CBOMCTBA IEHCTBUH C
VPpalMOHAIBHBIMU yKciaMu. CpaBHEHHE HPPALMOHAIBHBIX YACE.



IIpencraBneHus O paCUIMPEHUAX YACIOBBIX MHOKECTB. MHOKECTBA HATYpalIbHBIX, LIEIBIX,
paloHaIbHbBIX, NEHCTBUTENBHBIX yncel. CpaBHeHUE yncen. YncaoBble IPOMEXYTKH.

JeiictBus ¢ ocrarkamu. OctaTku cTeneHel. [IpuMeHeHne ocTaTKoOB K PELLIEHUI0
YPaBHEHHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3a7ad.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBHOCTH IIPOLIECCOB B OKPYKAIOILEM
mupe. CTaHJapTHBIN BUJ YKCA.

Auredpanyeckune BbIpaKeHHUs

Anrebpanueckas 1po0b. JlonycTMble 3HaYEHHUs IEPEMEHHbIX B APOOHO-PALMOHATBHBIX
BeIpakeHUsAX. OCHOBHOE CBOMCTBO asireOpandeckoit 1poou. CioxkeHue, BBIMUTaHUE, YMHOKEHHE
U JlerieHue anredpandeckux qpobeit. Briaenenue menoii 4actu anredpandeckoit 1poou.

ParnmonanbHbie BeIpakeHUs. ToXAECTBEHHBIE TPE0Opa30BaHUs PALIMOHATBHBIX
BBIPAXKECHUI.

JlonmycTumble 3HaUSHMsI IEPEMEHHBIX B BBIPAXKEHUSX, COACPKALIMX apUPMETHIECKHUE
KBaJlpaTHbIe KOpHU. ToX/1eCTBEHHBIE TPE0OPa30BAHUS BHIPAKEHUH, COAECpIKALLIUX
apu@mMeTHyecKue KBaJpaTHbIE KOPHHU.

Crenessb ¢ 11e7bIM NIOKa3aTeneM U e€ cBoiicTBa. [IpeoOpa3oBaHue BeIpaKeHUIH,
COJIEpKaLIMX CTEIICHHU.

YpaBHeHus! M HEpaABEHCTBA

KBagparnoe ypaBHenue. @opmyiia KOpHEH KBaaApaTHOro ypaBHeHus. KonnaecTtBo
JEHCTBUTENIBHBIX KOPHEN KBapaTHOro ypaBHeHus. Teopema Buera. YpaBHeHuUs1, CBOIUMBIE K
JMHEMHBIM YpaBHEHUAM WIN K KBaJIpaTHBIM ypaBHEHUsAM. KBagpaTtHoe ypaBHEHHE €
napameTpoM. Pemenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO KBAJAPATHBIX YPAaBHEHUM.

JpoOHo-panmonanbHble ypaBHEHHS. Pemenne qpoOHo-panoHaabHbIX YPaBHEHHA.
Permenue TekCTOBBIX 3a/jay ¢ MOMOILBIO APOOHO-pallMOHATIBHBIX ypaBHEHUH. ['paduueckas
MHTEPIIPETALNS YPABHEHUH C IBYMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBONCTBA YNCIOBBIX HEPABEHCTB

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. ClloKeHHE U
YMHOXXEHHUE YUCIIOBBIX HEPaBEHCTB. OLIEHUBAaHUE 3HAUEHU BhIpaKeHUs. J[0Kka3aTenbcTBO
HEPABEHCTB.

[IoHsATHE O pelIeHnH HEPaBEHCTBA C OJHON NEpPeMEHHONW. MHOXKECTBO pelIeHu
HEpaBeHCTBA. PaBHOCHIIBHBIE HEPAaBEHCTBA.

JIuHeliHOE HEPABEHCTBO C OJHOM IIEPEMEHHON U MHOKECTBA €TI0 pelleHni. Pemenue
JIMHENHBIX HEPABEHCTB C OAHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JTMHEWHBIX HEPABEHCTB
C OJIHOM EpEMEHHOM. Penenre TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOyHKIUH

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHuH GyHkimu. CriocoObl 3a1aHust yHKIHIMA.
I'paduk pynkunu. UYrenue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB pyHKINA,
OTPAXKAOIINX PEABHBIE TPOLIECCHI.

Jluneiinas GyHkius. OyHKINHU, ONMCHIBAIOIIKE MPSAMYIO U OOpaTHYIO PONOPLHUOHATIBHbBIE
3aBHCUMOCTH, UX IpauKu.

Oynxumn y = kx, y =kx + b, y=k/x, y=x3, y = VX, y = |x| i nx coiictsa. Kycouno-
3aJjaHHbIe (QYHKIUH.

9 KJIACC



Yuciia 1 BbIYUCICHUSA

Kopens n-i1 crenenu u ero cBoiictBa. CTENEHb ¢ pallMOHAIBHBIM [10KA3aTeIeM U €€
CBOMCTBA.

Anredpanyeckue BbIPaKeHUs

ToxnecTBeHHbIE IPe0Opa30BaHUs BBIPAKEHUI, COAEpKALUX KOPEHb N-i CTEIEHH.
ToxnecTBeHHbIE TPe0Opa30BaHUs BRIPAKEHHH, COEPKALIMX CTETIEHb C PAlMOHAIBLHBIM
IIOKa3aTEJIEM.

KBanparssiii Tpéxunes. Kopau kBagpaTHOro TpéxwieHa. PasznoskeHue KBaapaTHOro
TPEXWICHA Ha JINHEHHBIE MHOKUTEIIH.

YpaBHeHusI U HePaBEeHCTBA

bukBanpartubie ypaBHeHus. [IpruMepsl NpUMEHEHH METOJ0B PABHOCHIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM, TpaUuecKoro METo/a IPH PElIeHUH YpaBHEHUH 3-1 1
4-i1 creneHe.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.

Pewmenne cucrem ypaBHEHUH ¢ JBYMs IEPEMEHHBIMU. Perienre npocTedmx cucTeM
HEJIMHEHHBIX YpaBHEHUH C IByMs IepeMEeHHbIMU. I'paduueckuii MeTo]] peleHus: CUCTEMbI
HEJIMHEWHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. CHrcTeMa ABYX HEJIMHEHHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHOM CUTYyalUH.

UucnoBble HEpaBEHCTBA. PerieHne TMHEMHBIX HEPAaBEHCTB. [[0ka3aTeibCTBO HEPABEHCTB.

KBazpaTHble HEpaBEHCTBA C OJHON NIEPEMEHHOM. Pelenne KBaapaTHBIX HEPABEHCTB
rpau4ecKUM METO/I0M U METOAOM MHTEPBAJIOB. MeTol MHTEPBAJIOB I PALlMOHATIBHBIX
HepaBeHCTB. [Ipocreiiiirie HepaBeHCTBA € MAPAMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € IIOMOLIBbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IEpeMeHHBIMU. PenieHrie HepaBeHCTBa ¢ ABYMsI IEPEMEHHBIMHU.
CucTteMbl HEpaBEHCTB C IBYMs IIepeMeHHbIMU. ['paduueckuili MeTo]| peleHus CucTem
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

DOyHKIUHA

Oynkius. ColcTBa PyHKIMHI: HYIH (YHKIIUN, TPOMEKYTKH 3HAKOIIOCTOSHCTBA
(GyHKLNHU, TPOMEXYTKH BO3pacTaHus U yObIBaHUS (QYHKIMHU, YETHBIE U HEUETHBIE (PYHKIIUHY,
HauOoJbIlIee U HAaMMEHbLIee 3HaueHUs (QyHKIUH.

KBanpatnunas ¢yHknus u e€ cBoiicta. Vcrnonb3oBaHue cBOMCTB KBaApaTUIHON
¢bynkuuu s perenus 3aaad. Iloctpoenue rpaduka kBagparuunoit pynxmuu. Ionoxenue
rpaduka KBaapaTUUYHON (PYHKLIMHU B 3aBUCUMOCTHU OT €€ Koadurmentos. I'papuxu GyHkimii y
=ax2, y = a(x —m)f uy = a(x —m)’ +n. Iloctpoerue rpadpukoB HyHKIHIA C HOMOIIHIO
npeoOpa3oBaHUM.

JpoOHo-nuueitHas pynkius. MccnenoBanue GyHKIHMA.

OyHKIMSA y = X" ¢ HATYpaJIbHBIM ITOKa3aTeseM 1 U €€ TpaduK.

Yucii0BbIe NOCIE10BATEIBHOCTH U MPOTPECCUH

[TousTre ynciioBo nocienoBareabHoCcTH. KoHeunble 1 OeCKOHEUHEBIE
nocueaoBarenbHoCcTH. OrpaHMUeHHas MOCIE10BaTEIbHOCTE. MOHOTOHHO BO3pacTaromas
(yObIBaro1mas) rnocueaoBaTeabHOCTh. CrIOoCOOBI 33/1aHuUs MTOCIIEA0BATEILHOCTH: ONMCATENbHBIMH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI 71-TO YJIEHA, PEKYPPEHTHBIH.

Apudmernueckasi 1 reoMmeTpuyeckas nporpeccuu. CBoiicTBa 4ieHOB apuPpMeTUIECKOM U
reoMeTpuueckoi mporpeccuit. Dopmyssl 7-ro ujieHa apupMEeTHIECKON U TeOMETPUIECKOM
nporpeccuii. QopMysbl CyMMBI IEPBBIX 7 YJICHOB apu(METUUECKON U T€OMETPUIECKOM
mporpeccuii. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.



[TpencraBiaeHne 0 CXOAUMOCTHU MOCIENOBATEIBHOCTH, O CYMMHUPOBAaHUHM OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKOI TPOrPECCHH.
Meron matremaTudeckor MHAYKIUU. [IpocTeiimue npumepsl.

ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOIT'PAMMBI VHEBHOI'O KYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHUS ITPOrPAMMBI [10 MAaTEMATHUKE XapaKTEPU3YIOTCS B
YacTHu:

1) maTprMoTH4YeCcKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpPECa K MPOIUIOMY U HACTOSIIIIEMY POCCUIICKOM MaTEMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JTIOCTHKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOM
MaTEeMaTUYeCKON IIKOJIbI, K UCTIOIb30BAHUIO 3THX JOCTHKEHHUM B IPYTUX HayKaxX W MPUKIIATHBIX
chepax;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U PealTU3allid €T0 TPaB,
MIPEACTABICHUEM O MaTEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPAKIaHCKOTO o0IIecTBa (HapuMep, BBIOOPHI, ONIPOCHI), TOTOBHOCTBIO K
00CYXKJIEHUIO ATHUECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BOI0 BOCIIMTAHMS:

YCTaHOBKOM Ha aKTMUBHOE€ Y4aCTHE B PELICHUHU MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON
HaIpaBJIECHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOT0 0Opa30BaHUs HA MPOTHKECHUHU BCer
JKU3HH JIJIs1 YCTICITHON TPO(ECCHOHAIBHON e TENbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUM,
OCO3HAHHBIM BHIOOPOM U MTOCTPOCHUEM UHIUBHUIYATbHON TPaeKTOPUU 00pa30BAHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CIOCOOHOCTBIO K IMOIIMOHATIBLHOMY U ACTETUYECKOMY BOCTIPUSTHIO MAaTEMATHUECKUX
00BEKTOB, 3a/a4, PEIICHHH, PACCYK/ICHUIM, YMEHUIO BUIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOTO IIO3HAHMA:

OpUEHTAIINEN B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX ITPEICTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTHUYeCKON HayKU Kak cepbl YEIOBEUECKOU e TEIbHOCTH, ITAOB € pa3BUTHS U
3HAUMMOCTH VISl Pa3BUTHS LIUBUIM3ALIMHU, OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTH4YEeCKON
KYJIBTYpO# KaK CpeICTBOM MTO3HAHUS MUPA, OBJIAJICHIEM HaBbIKAMHU UCCIIEI0BATEIIbCKOM
JIeATEIIbHOCTH;

6) ¢pusnvecKkoro BOCNUTAHNS, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO IPUMEHSITH MaTEMaTHYECKHUE 3HAHUSI B MHTEPECAX CBOETO 37I0POBBS,
BEJICHUS 37I0pPOBOTO 00pa3a )KU3HH (3JI0POBOE MUTAHKE, COATAHCHPOBAHHBIN PEXKHUM 3aHATUN U
OTJIbIXa, peryisipHas (pu3nuecKkas akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA pedIeKCuH,
MpU3HAHHEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4yeIoBeKa,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:



OpHEHTAallMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUM /IS peleHus 3aia4d B o0nacTu
COXPaHHOCTH 0pr>1<a}01uel71 CpCabl, IJIAHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEICTBHM JUIsl OKPY>KaIOIIeH Cpeibl, 0CO3HAaHUEM TII00aTbHOTO XapaKTepa IKOJIOTHIECKUX
npo0JieM U yTel X pelieHus;

8) apanTanumM K M3MEHSIIOUUMCSH YCJIOBUSAM COIMATBHON U IPUPOJIHOM Cpeabl:

TOTOBHOCTBHIO K I[ef/'ICTBI/ISIM B YCJIOBHUAX HGOHpGI[eJIéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIUX
JI0JIeH, MpHUOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHUS, HABBIKUA U KOMIIETEHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTHIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, (POPMYITUPOBATH UJCH, IOHATHS,
THUITOTE3bI 06 O6’beKTaX " ABJICHUAX, B TOM YUCJIC PAHCC HCU3BCCTHLIX, OCO3HABATh I[e(bI/H_[I/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBOeHHS TPOrpaMMbl 110 MaTEMATHUKE Ha YPOBHE OCHOBHOT'O 00IIIET0
oOpa3oBaHus y o0yuaromerocsi 0yayt chopMUpOBaHbI MeTanpeIMeTHbIe pe3yJibTaThl,
XapaKTepU3yIOLIUECs OBIAJCHUEM YHUBEPCAIIbHBIMU [TI03HABATEIbHBIMU JEHCTBUSIMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMHA U YHHUBEPCAJIbHBIMU PETYJISITUBHBIMHU
JEUCTBUSIMHU.

Ilo3naBaTe/IbHBbIE yHMBepCcaIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN MaTEMaTHYECKIX OOBEKTOB,
MOHATHUH, OTHOILIEHUH MEXy TOHATUAMHU, (POPMYIUPOBATH ONPEICICHUS TOHATHH,
yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS JUIsd 0000IIEeHUs 1
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

BOCIPUHUMATh, OPMYIUPOBAThH U MPe0OpPa30BbIBATh CYKEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUNs B (paKTax,
JAaHHBIX, HAOJIOICHUSAX U YTBEPKACHUSIX, IpeularaTb KPUTEPUH [T BHISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUI;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BaHNUEM 3aKOHOB JIOTUKH, JENYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3dupath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIEHUH (MIPsMBIE U OT IPOTUBHOTO),
MIPOBOAMTH CAMOCTOSITENILHO 0KA3aTeNbCTBA MATEMATUUECKUX (PaKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOIUTh IPUMEPBI U KOHTPIIPUMEPBI, IPUMEHATH METO]I MAaTEMATUYECKOM
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh crioco0 penieHus yaeOHo 3a1auu (cpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BEIOMpaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:



MCII0JTb30BaTh BOMPOCHI KaK MCCIICIOBATEIIbCKII HHCTPYMEHT ITO3HAHUS, (DOPMYJINPOBAThH
BOTIPOCHI, GUKCUPYIOIINE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTAHABINBATH HCKOMOE
U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IIPOBOIMTH 10 CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY SKCIIEPUMEHT, UCCIICIOBAaHKE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY
coboii;

CaMOCTOSITENILHO (OPMYITUPOBATH 0000IIEHUS M BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, HCCIICI0OBAHMUS, YIKCIICPUMEHTA, OIECHUBATh JJOCTOBEPHOCTD MOJTYUYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHUE TPOIIECCa, @ TAKKE BBIIBUTATh IIPEIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6Gora ¢ undopmaunmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M N30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX JJIs
peIIICHUS 331a4H;

BEIOMpaTh, AaHATM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJIOB U (DOPM IPEICTABICHHS,

BBIOUPATH (OPMY MPEICTABICHUS HHPOPMAILIMU U WILTIOCTPUPOBATH PEIIacMBbIC 3a/1a4n
CXEeMaMH, JuarpaMMaMH, HHOW rpauKoi U X KOMOWHAIIMSIMH,

OIICHUBATh HAJEKHOCTh HH(DOPMAIIMH 11O KPUTEPHSIM, MTPEITI0KESHHBIM HITH
c(OPMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUSs

BOCIIPHHUMATH U (DOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU U IIEITSIMH
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh IOSICHEHUS 110 X0y PELICHUs 3aJaul, KOMMEHTHPOBATh MOTY4YE€HHBIN
pe3yibTar;

B X0/ie 00CYX/I€HUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOM TE€MBI, IIPOOIIEMBI,
pelaeMoil 3a1auu, BbICKA3bIBATh UJEH, HALIEIICHHBIE HAa IOMCK PELICHMUs], COIIOCTaBIISITh CBOU
CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB JHajora, oOHapy>KUBaTh pa3inyle U CXOJICTBO
MO3UIMI, B KOPPEKTHON opMe GOopMyIHUpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 3aJa4ul, IKCIIEPUMEHTA, UCCIIEI0BaHus, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIJICHUS C YUETOM 3a]a4 IPE3eHTAIlMH U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHIUBUIYaIbHON pabOThI IpU
pelieHny y4yeOHbIX MaTeMaTHYeCKUX 3a]ja4, IPUHUMATh 11eJIb COBMECTHOM J1€ATEIbHOCTH,
IUIaHUPOBATh OPTaHMU3ALMIO0 COBMECTHOM paboThl, pacrpesiesiaTh BUAbI paboT, J0roBaprUBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOAEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBHUS C
JPYTMMHU WIEHaMU KOMaH/bl, OLIEHUBATh KAYE€CTBO PE3yJIbTaTa U Ka4ECTBO CBOETO BKJIa/a B
OOIIMI pe3yNbTaT M0 KpUTepUsiM, cHOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B )KMU3HEHHBIX U YUCOHBIX CUTYAIIHSIX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AaX MPUHATHUS peUIeHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);



CaMOCTOSITENILHO COCTaBIIATH IUIaH, AJITOPUTM pEIIeHUs 3a/1a4i (WU €ro 4acTh), BBIOUPATh
CHoco0 pemIeHus ¢ yuéToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpOLiecca U pe3yibTaTa pereHus
MaTeMaTHYECKOH 3a/1aui, CAMOMOTHBALIUU U PEQIICKCU;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPY PEILICHUU 33]]a4H, BHOCUTD
KOPPEKTHBBI B JIETEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, HAlZICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA JEATEIbHOCTH IIOCTABICHHON LIEIU U YCIOBUSAM,
OOBSACHATH IPUYUHBI JOCTUKEHUSI UM HETOCTUKEHUS 11€JI1, HAXOAUTh OLUMOKY, 1aBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY;

BBIPa)KaTh SMOLIMY IIPU U3YYEHUN MaTeMaTHYeCKUX OOBEKTOB U (PAKTOB, 1aBaTh
OMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a1a4Hu.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4eHwust B 7 KJIacce 00y4JarONIHICS MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Yuciia v BbIYUCICHUSA

PaunonanbHble yncia.

[TepexoauTh OT OJHOM (POPMBI 3aIUCH YUCEI K APYTOH (TpeoOpa3oBbIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO
JECATHUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOKECTBA HATYPaJIbHBIX YMCEN, MHOYKECTBA LIEJIBIX YUCEI,
MHO’KECTBA PallMOHAJIbHBIX YUCET IPU PELICHUH 3a/1a4, POBEICHUU PACCYKACHUN U
JI0Ka3aTeIbCTB.

[Tornmath 1 OOBSCHATH CMBICH MTO3UIIMOHHON 3allMCU HATYPaJIbHOTO YHUCIIA.

CpaBHMBATh U yOPSAAOUYHUBATH PALIMOHATIBHBIE YHCTIA.

BrinonHsaTe, coueras yCTHbIE U MUCbMEHHBIC TPUEMBI, apU(METUUECKHUE TEUCTBUS C
palMOHAIIBHBIMU YMCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEII U MpaBUiIa ACHUCTBUM, TPUEMBI
palMOHANIbHBIX BEIYMCIICHUMN.

BbINIONHATE AEUCTBUS CO CTENIEHSIMU C HATYypalbHBIMU MOKA3aTEISMU.

Haxonuth 3HaueHMs YMCIOBBIX BBIPAKEHUH, COICPKAINX PALIMOHAIBHBIC YHCIIA U
CTENEHM C HAaTypaJIbHbIM IOKa3aTesleM, IPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U IPUEMBI
BBIYHCIICHHS], COCTABIISATh U OLIEHUBATH YUCJIOBBIE BHIPAXKEHUS MIPU PEIICHUN TIPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.

OKpyrJATh 4ncia ¢ 3aJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICITY ITPAKTUYECKOW CUTYyalluH,
BBITIOJTHSITh TIPUKHUIKY M OIIEHKY Pe3yibTaTa BEIUUCICHUHN, OIICHKY 3HAYCHUH YHCIIOBBIX
BBIPKEHMI, B TOM YHUCJIE NIPU PEIICHUH MPAKTHYECKUX 3a/au.

Pemath TekcTOBBIE 33124 apU(PMETHIECKUM CIIOCOOOM, UCIIOJIb30BATh TAOIHUIIbI, CXEMBI,
YEPTEkKH, APYTHE CPEIICTBA IPEACTABICHUS JAHHBIX IIPU PEIICHUH 3a/1a4.

Pemats mpakTHKO-OpUEHTUPOBAHHBIC 33]]a4H, CBSI3aHHBIE C OTHOLLIEHUEM BEJINYHH,
MPONOPIUOHAIBHOCTHIO BEJIMUKH, TPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YyIbTaThl PEIICHUS 3a]1a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

JlenumocTsb.



Jloka3pIBaTh M TPUMEHSTH MPU PEUICHUM 3a]1a4 TPU3HAKY JACIMMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CYMMBI U IIPOU3BEIEHUS 1IEJIbIX YHCET.

PacknanpiBaTh HA MHOXUTEIN HATYpaJIbHbIC YUCIIA.

CB00OOHO OMIEPUPOBATH MOHATUSIMH: YETHOE YHMCIIO, HEUETHOE YHCIIO, B3AUMHO MPOCTHIC
qHca.

Haxomute HanOobIIuil 001K ASTUTENb U HAMMEHbIIIee 00IIee KpaTHOE YHCe U
UCIIOJIb30BATh UX MPU PEIICHUU 3a/a4, IPUMEHATH anroput™ EBkina.

OnepupoBaTh NOHATHEM OCTaTKa MO MOJYJIIO, IPUMEHSATh CBOMCTBA CPABHEHHUI 110
MOJYJIIO.

AulredpanyecKkue BbIpasKeHUs

Bripaxenus ¢ nepeMeHHBIMHU.

Hcnonb3oBathk anreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoauts 3nHaueHust OyKBEHHBIX BBIPAKEHUHN MIPH 3aJaHHBIX 3HAYECHUAX TIEPEMECHHBIX.

Hcrnonb30Bath MOHSATHE TOXKIECTBA, BBHITIOIHATH TOKIECTBEHHbBIE TTPEOOPA30BAHMS
BBIPAXXEHUM, I0Ka3bIBaTh TOXK/IECTBA.

MHOro4jeHHI.

BrinonnsaTe npeoOpazoBaHus 1IEJIOTO BEIPAKEHHS] B MHOTOWICH MIPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BrimonusaTe aelicTBus (Cl0KeHNE, BRBIYUTAHHE, YMHOXKEHHUE) C OJJHOUWICHAMHU U C
MHOTOYJICHAMH, TPUMEHSTH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaApaT U KyO0 CyMMBI,
KBaJlpaT U KyO pa3HOCTH, Pa3HOCTb KBaIpaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YMCJIE JIJIS
YOPOIIEHUS BHIYUCICHHI.

OcCy1IeCTBIISTh Pa3I0AKEHNE MHOTOYWIEHOB HA MHOXHUTEIH C IIOMOIIbIO BHIHECEHUS 32
CKOOKH OOIIIEeT0 MHOXKHTEJS, TPYIITUPOBKH ClIaraéMbIX, IpUMEHsS (POPMYIbl COKPAIIEHHOTO
YMHOKEHHS.

[TpuMeHsTh MpeoOpa3zoBaHUsi MHOTOUWICHOB JIJIsl PEIICHUS PA3IMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXXHBIX IPEIMETOB, U3 pPEaTbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMU MOKA3aTENAMHU JJIsl TPEoOpPa30OBaHUS
BBIPAKCHUI.

YpaBHeHus1 U HEpaBeHCTBA

PeaTe auHENHbIE YpaBHEHHUS C OJHOW NIEPEMEHHOM, IPUMEHSIS TpaBuIia epexoia OT
MCXOJIHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTh, SABIISIETCS JIU YUCIO KOPHEM
ypaBHEHUS.

[TonGupath mpuMepsI map YKCell, ABISIONINXCS PeIICHUEM JTUHEHHOTO YPABHEHHS C IByMS
MEPEMEHHBIMH.

CTpouth B KOOPJMHATHOM TIOCKOCTH I'pauk TUHEHHOTO YpaBHEHUS C IBYMS
MePEMEHHBIMH, TOJB3YSACHh TpaduKOM, TPUBOAUTH MPUMEPHI PEIICHUST YPaBHEHUSI.

PemaTte cucTeMbl IBYX JTMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIC
rpadu4ecKy.

CocTaBiATh U peniaTh JIMHEMHOE YPaBHEHUE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUH MO
YCJIOBHIO 33]1a4¥, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H TIOJYICHHBIN
pe3ynbTar.

DOyHKIUHA

Koopaunats! u rpaduku.



N300pakath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATAM, JIY49H, OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATH YHMCIOBBIC POMEKYTKH HA
aNreOpandecKoM S3bIKE.

Otmeuath B KOOPAMHATHOM TJIOCKOCTH TOYKH IO 33/1aHHBIM KOOPIUHATAM.

DyYHKIUH.

CrpouTts rpaduku TUHEHHBIX ()YHKIHHA.

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIMIA U3BECTHBIC 3aBUCUMOCTH MEXIY BETMUNHAMHU:
CKOPOCTb, BpeM$l, pacCTOSIHHE, [IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIHLHOCTh, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 1O 3HAYECHUIO €€ apryMeHTa.

[Tormmate rpaduueckuii ciocod MpeacTaBICHIS U aHaI3a HHPOPMAIUH, U3BJICKATh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBath cBOMCTBa (PYHKUMN U1 aHAIHM3a TPaQUKOB pealbHbIX 3aBUCUMOCTEN (HYIH
(GYHKITNH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIINHU, TIPOMEKYTKH BO3PACTAHUS U YOBIBAHUS
GyHKIMH, HanOOJIbIIICe U HAUMEHBIIICE 3HAYCHUS (PYHKIIHH).

Hcnonbk3oBathk rpaduku Ui KCCIEI0BAaHUS MPOIIECCOB U 3aBUCUMOCTEH, IPU PEIICHUN
3a[a4 U3 IPYrux y4yeOHbIX MPEAMETOB U pPealbHOM JKU3HH.

K koHIty 00y4eHwmst B 8 Kjiacce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Yuciia v BLIYMCICHUAS

UppanuoHanbHbie yncia.

ITonnMaTh 1 UCIIOJIB30BATH NPEACTABICHHS O PACIIUPEHUN YUCIOBBIX MHOKECTB.

CBOOOTHO ONIEPUPOBATH IMOHSATHSAMU: KBaJPATHBIN KOPEHB, apU(METUICCKHIA KBAAPATHBIN
KOpEHb, UPPALUOHAIBHOE YUCIIO0, HAXO/IUTh, OLIEHUBATh KBAJPATHbIE KOPHH, UCOJIB3Ysl U
HEOOXOIUMOCTHU KaJIbKYJIATOP, BHIMOIHATH MIPEOOPA30BaHUSI BHIPAKEHUH, COACPKAIINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YysI CBOMCTBA KOPHEH.

Hcnonb3oBaTh HaYadbHbBIE TPEACTABICHHS O MHOKECTBE JIEUCTBUTEIIBHBIX YUCET JJIsI
CpPaBHEHHUSI, OKPYTJICHUS U BBIYUCICHUMN, N300pakaTh ACHCTBUTENbHBIC YHCIa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

Hcnons30Bath 3anucy OOJBIINX M MAJIBIX YUCEN C IIOMOIIBIO JECATUYHBIX APOOEH 1
creneHeit yucna 10, 3anuckIBaTh U OKPYTJIATH YACIOBBIC 3HAUCHHS PEATbHBIX BEJIMUUH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUM.

JlenumMocTsb.

CB00OOHO OTIEpUPOBATH MOHATUEM OCTATKA 110 MOIYIIIO, TPUMEHSTH CBOMCTBA CPABHEHUI
10 MOAYJII0, HAXOAUTh OCTATKH CYMMbI M MIPOU3BEICHUS 110 JAHHOMY MOAYJIIO.

AuredpanyecKkne BbIPaKeHUS

JpoOHO-palinoHalbHbIE BHIPAKEHUSI.

Haxonuth monmycTuMple 3HaYCHUSI IEPEMEHHBIX B APOOHO-PAITMOHATBHBIX BEIPAKCHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM APOOH.

BrinmonusaTe mpuBeneHue anredbpandeckux Apodeit kK 001emMy 3HaMeHaTEN0, CII0KEHUE,
YMHOXEHHE, JIeIeHNe alredpandeckux ApooOeii.

BBITIOTHATE TOXKIECTBEHHBIE TPEOOPa30BaHUS PAIMOHATBHBIX BHIPAKCHUM.

[TpumeHnsaTs mpeoOpa3oBaHUs BEIPAKCHUM JIJIS1 PEIICHUS PAa3IMYHBIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 peaIbHON MPAKTUKHU.

Crenenu.



[TprMeHATH MOHATHE CTENEHHU C IIEJIbIM II0Ka3aTeNeM, BBIIOIHATh IPeoOpa3oBaHus
BBIPAXEHU, CONEPIKALIUX CTEIIEHU C LIEIbIM II0KA3aTENEM.

HppanuoHanbHble BHIPAKEHUS.

Haxoauts 1omycTuMble 3HaYEHHUS IEPEMEHHBIX B BBIPAXKECHUAX, COACPKALLNX
apupMeTHUecKue KBaJpaTHbIE KOPHHU.

Brimonsate npeoOpa3oBaHus HPPALMOHAIBHBIX BBIPAKECHHIA, UCTIONb3YS CBOMCTBA
KOpHEH.

YpaBHeHus1 1 HEPABEHCTBA

Pemarts kBagpaTHbIC ypaBHEHUS.

Pemiate [IpoOHO-panioHaibHbIe YpaBHEHUS.

Pewates nuHelHbIE YpaBHEHHUS C IApaMeTpaMu, HECIIOKHBIE CUCTEMbI JIMHENHBIX
YPaBHEHHUH C IIapaMETPaMHU.

[TpoBoaMTE HCCIENIOBAaHUS YPABHEHUM U CUCTEM YPABHEHMM, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux MpecTaBIeHUH (YCTaHABIMBATh, UMEET JI yPaBHEHUE HJIM CHCTEMA YPaBHEHHH
pelleHus, €CIIM UMEET, TO CKOJIbKO, U IIPOYEE).

[Tepexoauts OT ciioBeCHOM (POPMYIUPOBKH 33/1a4H K €€ anredpandeckoil Moienu ¢
IIOMOUIbIO COCTABJICHNS YPABHEHMSI MJIM CUCTEMbI YPaBHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4¥ IIOJIY4CHHBIA PE3YiIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB MUl CPAaBHEHUsI, OLICHKH, pElIaTh JINHEWHbIC
HEPaBEHCTBA C OJHOM MEPEeMEHHON U UX CUCTEMBI, JaBaTh rpaMuecKyr0 UILUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUUHA

[TornMaTh 1 UCTIONB30BaTh (PYHKIMOHATIBHBIE TOHATHUS U SA3BIK (TEPMHHBI,
CHUMBOJIMUYECKHE 0003HAUEHUS ), ONIPEIeNIATh 3HaueHUE (PYHKIMH 110 3HAYCHUIO apryMEHTa,
OIpesieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku QyHKIMHA, ONMCHIBATH CBOWCTBA YMCIOBOW (DYHKIIMU 1O €€ rpauKy.

K koHIty 00ydenus B 9 kjiacce 00y4yaronfiics moxy4duT CiaeayIoIie MPeAMETHbIE PE3yIbTaThI:

Yuciaa 1 BLIYMCTIEHUS

CB00OOHO OTIEpUPOBATH MOHATUSIMHU: KOPEHB 1-U CTEINIEHU, CTENEHb C PAIMOHAILHBIM
MOKa3aTesieM, HaXOJIUTh KOPEHb 1-U CTENEHH, CTENEHb C PALIMOHAIIBHBIM MTOKA3aTEeNIEM,
HCIIOJNB3YS MPU HEOOXOIUMOCTH KaIbKYJIATOP, IPUMEHSITh CBOMCTBA KOPHS 1-i CTENIEHH,
CTEIIEHU C PAllMOHAJIbHBIM [TI0Ka3aTEJIEM.

Hcnonb30BaTh NOHSATHE MHOKECTBA JICUCTBUTEIBHBIX YUCEI MIPU PEIIEHUH 3aa4,
MPOBEJICHUH PACCYKJICHUHN U JOKA3aTEIbCTB.

CpaBHMBATh U yNOPSAJOUNUBATH ICUCTBUTENBHBIE YUCIIA, OKPYTIIATH 1EHCTBUTENIbHbBIE
YHUCJIa, BBITOJHATH PUKUKY PE3yJIbTaTa BEBIYMCIEHNUN, OLIEHKY YACIIOBBIX BBIPAKEHUM.

AuiredpanyecKkue BbIpasKeHUs1

CB00OOHO OTIEpUPOBATH MOHATHEM KBAJIPATHOTO TPEXWIECHA, HAXOIUTh KOPHU
KBaJpaTHOI'O TPEXUJIEHA.

PackitapiBath KBaApaTHBIN TPEXUIIECH HA JIMHENHBIE MHOXKUTEIIU.

YpaBHeHHUsI M HEpaBEHCTBA

Pemate nuHeliHBIC U KBaJpaTHBIC YPABHEHUS, YPAaBHEHHUSI, CBOJIAIIECS K HUM, J[poOHO-
palMOHAJIbHBIE YPABHEHUS.

Pemate HecnmoxkHbIE KBaApaTHBIE YPABHEHHUS C TAPAMETPOM.



Pemarte nuHeiiHbIE HEPABEHCTBA, KBaAPATHBIC HEPABEHCTBA, UCIIOJIB30BaTh METO/
MHTEPBAJIOB, N300pakaTh peIIeHNE HEPABEHCTB HA YUCIIOBOW MPSMOIi, 3aITUCHIBATh PEILICHHUE C
IIOMOIUIbIO CUMBOJIOB.

Pemats cucremsl ByX JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABJIACTCS JIMHEHHBIM.

PemaTte HecmoxkHbBIE CUCTEMBI HEIMHENHBIX YPABHEHUI C IAPAMETPOM.

[TpuMeHSTh METO/IbI PAaBHOCUIIBHBIX IIPe00pa30BaHuil, 3aMEHBI IEPEMEHHOM,
rpaguIecKoro MeTo/1a NPy PEIICHUHN YpaBHEHUN 3-i1 U 4-i cTeneHeH.

Pemats cucTemMpl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, N300pakaTh peIIeHUE CUCTEMbI HEPABEHCTB HA YHCIOBOU MPSIMOA,
3aMMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Pemars ypaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAaHUYCHUIMH,
HaIpUMep, B LIEIBIX YACTIAX.

[IpoBoauTh Hccnen0BaHUsl ypaBHEHUIN U CUCTEM YpaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux MpecTaBIeHuH (YCTaHABIMBATh, UMEET JI YPaBHEHUE HITU CUCTEMa ypaBHEHUN
pEeLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYee).

Pemiath TeKCTOBBIE 331241 aNreOpanyeckuM CIOCOOOM € IOMOIIBIO COCTABIICHUS
YpaBHEHUM, HEPABEHCTB, UX CUCTEM.

Wcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JJIsl COCTABICHUS
MaTEMaTUYECKON MOJENIN PEAIbHON CUTYalluK WM NIPUKJIAJHOM 3a1a4u, UHTEPIPETUPOBATh
IIOJIy4YEHHBIE PE3YJIbTAThl B 33JaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuH

CB000OHO ONIEpUPOBATH MOHITUSMU: 3aBUCUMOCTb, GyHKIHUSA, rpaduk GyHKIMH, TpsMas
IPONOPLHUOHAIBHOCTD, TUHEHHAast PyHKIMsI, 00paTHas MPOIOPLHOHAIBHOCT, apaboda,
runep0oia, KyCOUYHO-3a1aHHask QyHKLUS.

UccnenoBats GhyHKIMIO TI0 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIL: 00JIaCTh
orpezeNieHusl, MHOXKECTBO 3HAUEHUH, HyN (YHKIUU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3PACTaHMs U YOBIBAaHUS, YETHOCTh M HEYETHOCTh, HAMOOJIbIIIEe U HAUMEHbIIIee
3HAYEHUs1, ACUMIITOTHI.

PacnioznaBate kBaipaTHUHYIO QYHKIHIO IO (hOpMyJie, IPUBOIUTH IPUMEPDI
KBaJIpaTUUHBIX (YHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

OnpenensaTs nojiokeHue rpapuka KBaApaTUYHON (QYHKIMHU B 3aBUCUMOCTH OT €€
K02 UITUEHTOB.

Crpouts rpaduk KBaApaTUYHON (PYHKIIMH, OMKMCHIBATh CBOWCTBA KBaIpaTUUHON QyHKINU
o e€ rpaduky.

Hcnonb30BaTh CBONCTBA KBAIPATUYHON (PYHKIIUH JUIS peLICHHs 3a1au.

Ha npumepe kBagpatuyHoil pyHKIUN cTpouTh rpaduk GyHkuuu y =af(kx + b) + c ¢
MOMOIIBIO TTpeoOpa3oBanuii rpaduka GyHKIUN y=f{x).

WnmrocTpupoBaTh € MOMOIIBIO IpadrKa pealbHyI0 3aBUCUMOCTb MJTU MPOIIECC M0 UX
XapaKTepUCTHKAM.

Apupmernyeckas ¥ reoMeTpruUYecKasi NPOrpeccuu

CB00OIHO OnEepUpPOBaTh MOHATUAMU: MOCIEI0BATENILHOCTD, apupMeTHIECKas U
reoMeTpHuuecKas Mporpeccuu.

3agaBaTh MOCIEI0BATEIBHOCTH Pa3HBIMHU CIIOCOOAMU: OMUCATENbHBIM, TAOJMYHBIM, C
HOMOILBIO (POPMYJIBI 7-TO YIEHA, pEKYPPEHTHBIM.



BBINONHATE BBIYMCIEHUS € UCIIOJIb30BaHUEM (POPMYIT 1-I'0 WieHa apu(pMeTHIecKo n
T€OMETPUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300paxarh 4ieHbI 0CIEI0BATEILHOCTH TOUKAaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemats 3amaum, cBsi3aHHBIE C YUCIOBBIMU MOCIEI0BATEIILHOCTSIMH, B TOM YUCIIE 3a1a4U
U3 peanbHOM KU3HU (C MCIIOJIb30BaHUEM KaIbKYIISITOPA, HU(PPOBBIX TEXHOIOIHMH).

Pacnio3naBate ¥ MpUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX MTOCIEI0BATEILHOCTEMH,
OTPaHUYEHHBIX MTOCIIEA0BATEILHOCTEH, MOHOTOHHO BO3PACTAIONINX (YOBIBAIOIINX )
IIOCJIE0BATEIbHOCTEN.

HmeTh npencTaBiieHue O CXOJUMOCTH IIOCIEN0BATENBHOCTH, YMETh HAXOAUTh CYMMY
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOI MPOrPECCHH.

[TpyMeHsTh METOI MaTEMATUYECKON MHIYKIIUY IIPU PELICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

UMCJIA U BBIYUCJIEHU .
PanmonaneHbie yncina (IOBTOpeHUE)

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

11 1

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://math7-

vpr.sdamgia.ru
https://oge.fipi.ru/bank

UMCJIA U BBIYUCJIEHUA. lenumocTts

10

https://math7-
vpr.sdamgia.ru/

https://oge.fipi.ru/bank

AJI'EBPAMYECKUE BBIPAXKEHU .
BeIpaxxeHus ¢ nepeMeHHbIMU

https://math7-
vpr.sdamgia.ru/

https://oge.fipi.ru/bank

YPABHEHUA 1 CUCTEMbI
YPABHEHUI. JIuneiinbie ypaBHeHHS

YUCJIIA U BBIYUCJIEHUS. Creniens ¢
HaTypaJibHBIM NIOKa3aTelleM

AJITEBPANYECKUWE BBIPAKEHU .
MHuorouieHsl

10 1

23 1

https://math7-
vpr.sdamgia.ru/

https://oge.fipi.ru/bank

https://math7-
vpr.sdamgia.ru/

https://oge.fipi.ru/bank

https://math7-
vpr.sdamgia.ru/

https://oge.fipi.ru/bank

AJITEBPAMYECKHWE BbIPAXKEHU .
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

14 1

https://math7-
vpr.sdamgia.ru/

https://oge.fipi.ru/bank
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https://math7-vpr.sdamgia.ru/
https://math7-vpr.sdamgia.ru/
https://oge.fipi.ru/bank

OVYHKIWU. KoopauHaTel 1 rpaduKH.

https://math7-

8 R 17 1 1 vpr.sdamgia.ru/
YHKIL https://oge.fipi.ru/bank
https://math7-
9 OYHKIUUN. Jluneiinas GpyHKIus 16 1 vpr.sdamgia.ru/
https://oge.fipi.ru/bank
YPABHEHUS U CUCTEMBI https://oge.fipi.ru/bank
10 VPABHEHUM. Cucrempl THHEHHBIX 14 1 https://math7-
yYpaBHEHUN vpr.sdamgia.ru/
IToBTOpeHue, 0000ImEeHNE hitps:/math7-
1 CI/ICTeMpaTI/ISa’ usi 3I—iIaIHI/II71 ’ 8 ! ! vpr.sdamgia.ru/
H https://oge.fipi.ru/bank
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8 2
8 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3jeioB U TeM
Ne i/m Konrpoabubie IIpakruueckue (uudposbie)
NMPOrpaMMebI Bcero
padoThI padoThI odpa3oBaTejbHbIE
pecypcsl
PABHEHIA U HEPABEHCTBA. )
1 Y ¢ 20 1 https://oge.fipi.ru/bank
HepasencrBa
YUCJIA U BHIUUCJIEHUS. K i )
2 ¢ ¢ BapaTHbH 17 1 https://oge.fipi.ru/bank
KOPEHb
VYPABHEHV A 1 HEPABEHCTBA.
3 17 1 https://oge.fipi.ru/bank
KBagparusle ypaBHEHUS
AJITEEPANYECKUE BLIPAKEHUA. )
4 17 1 https://oge.fipi.ru/bank

JpoOHO-palinoHalbHbIE BRIPAKEHUS



https://math7-vpr.sdamgia.ru/
https://math7-vpr.sdamgia.ru/
https://oge.fipi.ru/bank
https://math7-vpr.sdamgia.ru/
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YPABHEHUA 1 HEPABEHCTBA.

5 19 1 https://oge.fipi.ru/bank
JIpoOHO-palmoHaNbHbIe YpaBHEHHS
6 OVYHKINHU 15 1 https://oge.fipi.ru/bank
AJITEBPAMYECKUWE BBIPAXKEHNM . .
7 14 https://oge.fipi.ru/bank
CrenecHu
8 UHNCJIA U BBIYUCJIEHMS. [lenumocth 7 1 https://oge.fipi.ru/bank
IT
9 OBTOPEHHE, O606H.[CHIf€, 10 1 https://oge.fipi.ru/bank
CHUCTEMATHU3AIUs 3HAHHH
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0
9 KJIACC
KoanuecTBo yacos DJIEeKTPOHHbBIE
Ne HavnmeHoBaHUE pa3iesiOB U TEM
Konrpoasubie Ilpakruueckne (uupposbie)
n/n NPOrpaMMsbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbBIC
pecypchl
1 OYHKIMHU 25 1 https://oge.fipi.ru/bank
PABHEHU 1 HEPABEHCTBA.
2 Y ¢ 15 1 https://oge.fipi.ru/bank
KBagparusle HepaBeHCTBA
YPABHEHUA 1 HEPABEHCTBA.
3 25 1 https://oge.fipi.ru/bank
YpaBHECHWHSI, HEPABECHCTBA U UX CHCTEMBI
UM CJIOBBIE ITOCJTEAOBATEJIBHOCTHU ) )
4 Y [IPOCPECCHI 25 1 https://oge.fipi.ru/bank
AJITEBPAMYECKUE BBIPAXKEHNM .
5 12 1 https://oge.fipi.ru/bank
Crenens ¢ pallMOHAIBHBIM [10Ka3aTEIEM
6 HOBTOPeHHe, 000011IeHHE, CUCTEMATH3AIUS 34 | hitps://oge fipi.r/bank
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 6 0



https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
https://oge.fipi.ru/bank
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https://oge.fipi.ru/bank

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Anrebpa. YranyOneHHbIH ypoBeHb: 7 kinace: yueOHuk/ A.I'.Mep3zisk, B.M. Tlonskos; mox
pen. B.E. TTogonsckoro - M.: Benrtana-I"pad;

Anrebpa. YrayOneHHbli ypoBeHb: 8 kinacc: yueOHuk/ A.I.Mep3isik, B.M. [Tonskos; nox
pen. B.E. TTogonsckoro - M.: Benrtana-I"'pad;

Anrebpa. YraoyoneHHslii ypoBeHs: 9 knacc: yueOnuk/ A.I.Mep3mnsk, B.M. [Tonskos; mox
pen. B.E. ITogonsckoro - M.: Benrtana-I'pad.

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA
Anrebpa: 7 kmacc: meronudeckoe mocooue/ E.B.bymko, A.I'.Mep3nsk, B.b.ITonouckuii u

ap. - M.: Benrana-I'pad;

Anrebpa: 8 kimacce: Mmeronudeckoe nmocooue/ E.B.byniko, A.I'.Mep3nsik, B.b.ITonoxckwnii n
ap. - M.: Benrana-I'pad;

Anrebpa: 9 kmacce: meronudeckoe mocooue/ E.B.byniko, A.I'.Mep3nsik, B.b.ITononckuii n
ap. - M.: Benrtana-I'pad.

HMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
UHTEPHET

https://oge.sdamgia.ru/

https://vpr.sdamgia.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://olymp.itmo.ru/p/olymp-math-21-22/2943



