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HHOACHUTEJIBHAA 3AIINCKA

AureOpa sBISIeTCS OJIHUM M3 OIIOPHBIX KYPCOB OCHOBHOTO O0IIIEro 00pa3oBaHus: OHa 00eCTieYnBaeT
U3yuYeHHE JPYruX JUCLUUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TAK ¥ TYMAaHUTAPHOTO IIUKJIOB, €&
OCBOEHME HEOOXO0IUMO ISl IPOJOIDKEHUS] 00pa30BaHUs U B MOBCETHEBHOM Kn3HU. Pa3Butue y
o0yJaromuxcs HayYHbIX IPEACTABICHUN O TPOUCXOXKACHUH U CYIIIHOCTH alnredpanyecKux
abcTpakuuii, crocobe OTpayKeHHUsI MaTeMaTUYECKOM HAyKOH SIBICHUH U TPOIIECCOB B IPUPOJIE U
oO11ecTBe, POy MaTeMAaTHIECKOTO MOICTTMPOBAHUS B HAYYHOM TIO3HAHUH U B TIPAKTUKE
crocoOCTByeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBILILICHHSI, HEOOXOIUMBIX IS
aJlanTallii B COBPEMEHHOM I(poBoM odmecTse. M3ydenne anreOpbl oOecriedynBaeT pa3BUTHE
YMEHUs HaOII01aTh, CPABHUBAThH, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYeT KPUTUIHOCTH MBIIIIICHHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JICWCTBUS M BBIBOIbI, POPMYIUPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS
oOyJaromuxcs: OHU UCTIOJB3YIOT IEAYKTUBHBIC U HHIYKTUBHBIC PACCYXIECHUS, 00001IIEeHIE U
KOHKpETH3allnio, adcTparupoBanre u anajoruto. O0yuenue anredpe mpeanogaraeT 3HaYUTeIbHBIN
00BEM CaMOCTOSITETLHON JESITEbHOCTH 00yUaloluXcs, I0ATOMY CaMOCTOSTEIbHOE PELICHHE 3a/1a4
SBIISICTCSI peaTn3aIiell AeATeIbHOCTHOTO MPUHITUITA 00yIeHHUS.

B cTpykType nmporpammMsl yaueOHOTO Kypca «Anredpay» Jiisi OCHOBHOTO 00111ero o0pa3oBaHUsl OCHOBHOE
MECTO 3aHMMAIOT COJEpKATEIbHO-METOAUYECKUE TMHUU: «Hucaa 1 BBIYUCIIEHU, «Anredpanyeckue
BBIPpQKCHU», «YPAaBHEHUS H HEPAaBEHCTBa», «DyHKum». Kaxkaast U3 9THX coaepikaTelbHO-
METOIMYECKUX JIMHUH pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yICHUS Kypca, B3aNMOICHCTBYS C
JIPYrUMHE €To JIMHUSAMH. B X0/1e n3ydenns yaeOHOTO Kypca 00yJaromuMcs IIPUXOAUTCS JIOTHUECKH
paccyxaaTb, UCTIOIb30BaTh TEOPETHKO-MHOXECTBEHHBIN S3bIK. B CBS3M ¢ 3THUM B Mporpammy
yueOHOTo Kypca «Anredpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTUKHU, MPECTaBIEHHBIE BO BCEX
OCHOBHBIX pa3jieslaXx MaTeMaTH4eCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBIAICHUIO O0yYatOIIMUCS
OCHOB YHHUBEPCAJTHLHOTO MaTeMaTUUECKOTO si3bIka. CoiepskaTeIbHON U CTPYKTYPHOM 0COOCHHOCTHIO
yueOHOTOo Kypca «Anredpay sIBISIETCS €0 HHTETPUPOBAHHBINA XapakTep.

Conepxanve TMHAN «Hucaa 1 BBIYACIECHUSD CIIYKUT OCHOBOM IS TaIbHEHIIETO U3Y4EeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTHYECKOTO MBILIUICHHUS, (OPMHUPOBAHUIO
YMEHHUSI MOJIb30BaTHCS AITOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOUMBIX
JUIS IOBCEHEBHOM 'kKM3HU. Pa3BuTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus
CBSI3aHO C PAallMOHAJILHBIMU U UpPAIlMOHATIBHBIMU YKCIaMH, (POPMHUPOBAHUEM MPEACTABICHUN O
JNeMUCTBUTENHLHOM YHUCIIe. 3aBepIIeHHE OCBOCHUS YHCIOBOM JJMHUHM OTHECEHO K CpEeHEMY O0IIeMy
00pazoBaHMIO.

CopepxaHue IByX airedpanvyeckux JUHUHA — «AJre0pandecKue BhIpaKeHHUs» U «YpaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIUXCSI MATEMAaTUYECKOTO armapara,
HE0OX0IMMOTO ISl pelIeHUs 3a/1a4 MaTeMAaTUKU, CMEKHBIX [TPEIMETOB U MPAKTUKO -
OpUEHTUPOBAHHBIX 331a4. Ha ypoBHE 0CHOBHOTO 00111er0 00pa3oBaHus yueOHbIH MaTepua
TPYNIUPYETCS BOKPYT PallMOHANBHBIX BEIpAXEHUI. Anredpa JeMOHCTPUPYET 3HAYCHHE MAaTEeMaTUKH
KaK sI3bIKa JJIs1 IOCTPOCHHUS MaTeMaTHUECKUX MOJIeIIeH, OMKUCaHUs POIIECCOB U SIBJICHHI PEalbHOTO
Mupa. B 3amaun o6ydyenus anreOpe BXOAAT TaKkKe NalbHeHIee pa3BUTHE alTOPUTMUYECKOTO
MBIIILJIEHHS, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHHS Kypca HH(POPMATHKH, U OBJIAJICHHE
HaBbIKaMU JeTYKTUBHBIX paccyxaeHuil. [I[peoOpasoBanre cuMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTUIO BOOOpaKEHUS, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanue QpyHKIHOHATBHO-TpadUUeCKO TMHUU HALIEJICHO Ha MOTydyeHHe 00yJatomUMHUCs 3HAaHUH
0 (DYHKIHMAX KaK BaKHEHIIEeH MaTeMaTUYeCcKO MOJIENTH JUIsl OIIMCAHUS M UCCIIEIOBAaHUS
pa3HO0Opa3HBIX MPOLIECCOB U SBJICHUN B pUpoJie U oOiecTBe. M3yueHne marepuana cnocoocTByeT
Pa3BUTHIO Y 00YYaIOIIMXCSl YMEHHS UCIIOIB30BaTh PA3IMYHbIE BEIPa3UTENIbHbIE CPEICTBA SI3bIKA
MaTeMAaTUKHU — CIIOBECHbIE, CUMBOJIMUYECKHE, T'paduecKue, BHOCUT BKJIaA B (GOpMUpPOBaHUE
NPEJCTAaBICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTHH LIUBUIIN3ALUHI U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaeTcsi yueOHbIH Kype «Anredpay, KOTOPbIH BKIIOYaeT
CIIEAYIOIINE OCHOBHBIE pa3/ielibl coaepkanus: «Uncna u BeIYUCICHU», «AJredpanyeckue
BBIpAXKEHUS», «YPABHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha u3ydenue yueGHOrO Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 vaca B
Hezeno), B 8 kimacce — 102 gaca (3 gaca B Hezeno), B 9 kimacce — 102 gaca (3 yaca B HeJIelno).




COJAEPKAHUE OBYYEHUA

7 KJIIACC

Ymucna v BbIYUCTICHUS

JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IEPEXO] OT OAHOM (popMbI 3amucH npodeit k apyroit. [lonstue
palMOHAIBHOTO YUCIIA, 3aIIMCh, CPABHEHUE, YIIOPSIA0YMBAHUE PALIUOHATIBHBIX YUCEIL.
Apudpmernueckue IeiCTBHS ¢ pallMOHAIBHBIMU YKCIIaMu. Pelienne 3a1a4 U3 peaabHOi MPaKTHKU Ha
4acTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM MOKA3aTeIeM: ONpeeNIeHUe, TPeoOpa3oBaHne BRIPAKEHUI HA OCHOBE
oTIpesieNieHus, 3amuch 60bIMX yucel. [IporeHThl, 3armiuch MPOIEHTOB B BUJIE IPOOH U IpoOH B BHUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 3374 Ha MPOLIEHTHI, PELLICHUE 3a/a4 U3 PEaIbHOM MPaKTUKH.
[IpumeHeHue NpU3HaKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYpalbHBIX YUCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi B 00paTHas MPOMOPIIHOHAIBHOCTH.

Auaredpanyeckue BbIpakeHHs

[lepemeHHbIe, UNCIIOBOE 3HAUEHUE BBIPAXKEHUSI C IEpeMEHHOM. JlomycTHMble 3HaUeHUs IEPEMEHHBIX.
[IpencraBieHue 3aBUCMMOCTH MEX]ly BETMYMHAMHU B BUJIe GopMysbl. Beruncnenus no gopmynam.
[IpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUMN, TOXKAECTBEHHO pPaBHbIE BbIpaKEHUS, paBUia
peoOpa3oBaHMs CyMM U NIPOU3BEACHUMN, IPaBUiIa PACKPBITUS CKOOOK U MPHUBEIEHUS MO100HBIX
ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKa3aTEIEM.

OpHounenbl 1 MHOTOWIEHBl. CTeneHb MHOTOwIeHa. CloxeHue, BBYUTaHUue, YMHOKEHUE
MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBI M KBajpaT pasHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3nojkeHne MHOTOUJIEHOB HA MHOKHUTEIIH.

YpaBHeHHUsS] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHUs ypaBHEHHUsI, PABHOCUIILHOCTh YpaBHEHUH.
JIuHeitHOE ypaBHEHHUE C OJJHOM MEPEMEHHOM, YUCIIO KOPHEW JTMHEHHOTO YpaBHEHUS, PELICHUE
JIMHENHBIX ypaBHeHUH. COCTaBIE€HHE YPaBHEHUH 0 YCIOBUIO 3a/1auu. PelieHre TeKCTOBbIX 3a7a4 C
MOMOIIBIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHUE C IBYMS NIEpEeMEHHBIMU U ero rpaduk. CucreMa qByX JMHEHHBIX YpaBHEHUH C
IBYMsI IepeMEHHBIMU. Pellienre cucteM ypaBHEHUH criocoOoM moacTaHOBKU. [Ipumepsl petieHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

D yHKUUHA

Koopaunara Touku Ha npsimoil. Yucnossie npoMexxyTKu. PaccrosHue Mexy 1ByMsi TOUKaMHU
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyromnpHas cucrema koopaunat, ocu Oxu Oy. Abcuucca u opJuHaTa TOUKH HAa KOOPAMHATHOM
wiockoctu. [Ipumepsl rpadukoB, 3aaHHbIX GopMynaMu. UTeHue rpakoB peanbHbIX 3aBUCUMOCTEH.
[Tonsarue pynkuuu. I'paduk ¢pynkuuu. CorictBa Gpynkuuii. JInneitnas ¢ynkius, e€ rpaduk. I'padux
bynkimu Y = |X|. I'paduueckoe pernieHre IHHEWHBIX YPaBHEHHIH U CHCTEM JIMHEHHBIX YPaBHCHUH.

8 KVIACC

Yucsia ¥ BBIYUCTICHUSA

KBanpatHslit kopeHb u3 yncia. [lonsartue 06 npparoHaisHOM yncie. JlecaTHuHble TPUOIKEHUS
uppanroHanbHbIX yrced. CBOHCTBa apu(PMETHUECKUX KBAJPAaTHbIX KOPHEH U UX IPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. J[eficTBUTENbHBIEC YHCIIA.

Crenens ¢ 1enbIM MoKasaresneM U eé€ cBoiicTBa. CTaHaapTHas 3alIUCh YHCTIA.

AuredpanyecKkue BbIPaKeHH

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOTO TPEXWIEHA HA MHOKHUTEIIN.

AnreOpanyeckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoodu. CrnoxkeHue, BBIYUTaHUE,
YMHOXKEHUE, JIefIeHHe anreOpandeckux apooeil. PanroHanbHble BBIpaKEHHSI U UX MpeoOpa3oBaHUE.
YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMysa KopHel KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIIUXCS K JIMHEHHBIM M KBaJIpaTHBIM. [IpocTeiiue qpooHo-paniioHaabHbIe
YPaBHEHUS.




I'paduueckast UHTEpIIpETAUS YPaBHEHHUH ¢ ABYMsI IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMs IepeMeHHBIMU. [IprMeps! pelieHus CUCTeM HENMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMHU.
Pemenune TeKCTOBBIX 33724 alreOpandecKuM CrocoooM.

YucnoBslie HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/THOM NepeMeHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeiHbIe HepaBEHCTBA C OHON nepeMeHHOM. CHCcTeMBbl IMHENHBIX HEPABEHCTB C OJAHOMN
IIEPEMEHHOM.

DyHKUUHA

[Monsitre Gpynkuu. O6IaCTh ONPENSICHHUS] 1 MHOKECTBO 3HaueHUU (QyHKIH. CriocoOb! 3aaHus
GbyHKIUH.

I'padux Gpynkun. Urenue cBoiictB ¢pyHkuuu no e€ rpaduxy. [Ipumeps! rpadukoB dpyHKIHiA,
OTpaXKarollKX peasbHbIE IPOLIECCHI.

OyHKIMH, OTIMCHIBAIOIINE MPSIMYIO H OOPaTHYIO MPOMOPIIMOHAIBHBIC 3aBUCUMOCTH, UX TPaQHKH.
OyuxuEn Y = X2, Yy = X3, y = \X, y=|x|. [paduueckoe pemenre ypaBHEHNH 1 CHCTEM YPaBHEHHIA.

9 KJIACC

Yucaa 1 BIYUCTEHUS

PanmionansHbIe ynca, uppaluoHaIbHbIC YMCia, KOHEYHbIE U OECKOHEUHbIE JECATUIHBIC TPOOH.
MHO0XeCTBO ICUCTBUTEIBHBIX YUCEI, JCHCTBUTEIBHBIC YHCIIA KAaK OECKOHEUHBIE JCCITHUHBIC TPOOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JCHUCTBUTENBHBIX YUCET U KOOPIMHATHOMN
MPSIMOM.

CpaBHEHHE TEUCTBUTENBHBIX YUCEN, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.
Pa3Mepnr 00BEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEIIEHOCTD MTPOIIECCOB B OKPYXKAIOIIEM MHPE.
[Tpubmx€HHOE 3HAUYCHNE BEIMUMHBI, TOYHOCTD MpuOmmkenns. Oxpyrienue uncen. [Ipukuaka n
OIICHKA PE3YJIbTATOB BHIYUCICHUH.

YpaBHeHHUsI U HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. Penienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PellieHre ypaBHEHU, CBOASAIIMXCS K KBaApaTHBIM. bukBanpaTtHoe
ypaBHeHue. [Ipumepsl penieHns: ypaBHEHUN TPEThEe M YETBEPTOI CTENEHEN pa3I0oKEeHUEM Ha
MHOKHUTEJIHN.

Pemenne mpoOHO-paliMOHATBEHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a/1a4 alireOpandecKuM METOJIOM.
YpaBHeHUE ¢ IBYMs TIEPEMEHHBIMU U €ro Tpaduk. Perenne cucreM AByX THHEHHBIX YPaBHEHHUH C
JIBYMsI IEPEMEHHBIMU. PellieHre CUCTEM JIBYX YPaBHEHHH, OJIHO U3 KOTOPBIX JIMHEUHOE, a IPyroe —
BTOpO# creneHu. [ padudeckas HHTEpIPETAHSI CUCTEMbI YPaBHEHUH C ABYMsI TIEPEMEHHBIMH.
Pemrenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CrocoOoM.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.

Pemienue nuHeHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM. PelieHne cucTeM JUHEMHBIX HEPABEHCTB C
oJiHOM TiepemeHHo#. KBapaTHbie HepaBeHCTBa. [ paduueckas HHTEpIpETAHs HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

DyHKUUH

KBanparuunas ¢ynkius, e€ rpaduk u ceoiicta. [Tapabomna, koopauHaTHl BEPIIMHBI 1apaboIIbl, OCh
CUMMETPHUH TapaboJIbI.

I'paduku dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux cBoiicTaa.

YucioBble MOCIEA0BATEIbHOCTH U IIPOTPECCHH

[ToHsiTHE YNCIOBO MOCIENOBATENFHOCTH. 3aJaHUE MTOCIEIOBATEILHOCTUA PEKYPPEHTHOUN QopMymnon u
dbopmMyIoit N-ro uneHa.

Apudmernueckas u reoMmeTprueckas nporpeccuu. @opmyisl N-ro wieHa apuPMeTuIecKon u
F€OMETPUUECKON MPOTrpeCCUii, CyMMBbI MTEPBBIX NUICHOB.

N300paxkenue 4ieHoB apuPpMETHUECKON U TE€OMETPHUECKON TPOTPECcCHil TOUKaMH Ha KOOPIUHATHON
MJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIMAIBHBIM poCT. CIOXKHBIE POIEHTHI.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca «Anredpay XapaKTepu3yrTCs:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpEca K MPOLIJIOMY M HACTOSIIIIEMY POCCUMCKON MaTeMaTUKU, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUAM POCCHUICKMX MAaTEMATHUKOB M POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTrUX HayKaX W MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 0053aHHOCTEN Ipak/JaHWHA U PEAIM3allMH €ro MpaB, IPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP, SABJICHUM, TPOLIETYP
TPaKJIaHCKOTO O0IIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO 3TUYECKHUX
po06JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPATBHO-3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YU4EHOTO;

3) TpyAoBOe BOCIMTAHME:

YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUM MPAKTUUYECKUX 3a]1a4 MaTEMaTUYECKON
HaIpaBJIEHHOCTH, 0CO3HAHUEM Ba)KHOCTU MaTEeMAaTHUE€CKOTO 00pa30BaHUsI HAa MMPOTSHKEHUU BCEH
YKU3HU 7151 YCTICITHOM TPO(PECCHOHATBHON JIEATETFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BRIOOPOM M MTOCTPOCHUEM MHIMBHIYAIHPHOU TPAEKTOPHHU 00Pa30BaHUS U KU3HECHHBIX
TIJIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBIO K OMOIIMOHATFHOMY U ACTETUYECKOMY BOCTIPUSTHIO MaTEMAaTHYECKUX 0OBEKTOB, 3a/1a4,
perieHui, pacCyXIeHH, YMEHUIO BUACTh MaTEMAaTHICCKHNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OPHEHTAIINEH B JICITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX TIPEICTABIICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEIOBEKA, PUPOIBI U 00IIEeCTBA, MOHUMAaHUEM MAaTeMaTHIYEeCKOW HayKH
Kak cephl YeJT0BEYCCKOM JACSITEIIBHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH IS Pa3BUTHUS
IMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKU U MAaTEMaTUUYECKON KyJIbTYpOl Kak CpeJICTBOM
MO3HAHUS MUPA, OBJIAJCHUEM MPOCTEUIINMHU HaBbIKAMHU MCCIIEI0BATEIBCKOMN NESITEIbHOCTH;

6) pusnyeckoe BocnuTaHue, (GOPMUPOBAHUE KYJIbTYPHI 310POBbSI M IMOIUOHAJILHOTO
0J1aronmoJryymsi:

FOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbS, BEACHUS 3JJ0POBOIO
o0pa3a xu3HU (370pOBOE MUTAHKUE, COATAHCUPOBAHHBIM PEKUM 3aHITHH U OTAbIXA, PETyIsIpHAsT
(u3uvecKas akTHBHOCTh), CPOPMHUPOBAHHOCTHIO HABBIKA pedIeKCHH, PU3HAHUEM CBOETO ITpaBa Ha
omuOKy ¥ TAKOTO K€ IIpaBa APYroro 4eaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTAIIMCH Ha MPUMEHEHHE MaTeMaTHYCCKUX 3HAHUH I pelIeHHs 3a7a4 B 00JJaCTH COXPAaHHOCTH
OKpYXarollel cpeibl, JIaHUPOBaHUS OCTYIIKOB M OLIEHKH MX BO3MOKHBIX MTOCIEACTBUH s
OKpY’Kalollel cpe/bl, 0CO3HAHUEM TJI00aTBLHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM U MyTel ux
pelIeHuUs;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM CONMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUAM B YCIIOBUSIX HEONPEAECIEHHOCTHU, OBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AESITENbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTUX JIFOJIEH,
MpHOOpeTaTh B COBMECTHOH JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIETEHIIUU U3 OTIbITA IPYTHX;
HE0OX0IMMOCTHIO B (JOPMUPOBAHUYU HOBBIX 3HAHUHN, B TOM YHciie GOpMYyIUPOBATH UACH, TOHSTHUS,
TUINOTE3bI 00 00BEKTaxX U SBJICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, 0CO3HABATH JE(PHUIUTHI
cOOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS U JCHCTBYS,
(GbopMynTUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTenbHBIC YHHBEPCcaAbHbIC Y4eOHbIE JeHCTBUSA




BasoBblesiornueckue1eicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIEC IPU3HAKA MAaTEeMaTHUYECKUX OOBEKTOB, TIOHATHIA,
OTHOIIEHUH MEX/y MOHATHIMH, (OPMYIMPOBATEH ONPEACICHHS TOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000ICHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAIN3a,;

BOCIPUHHUMATH, (POPMYIHPOBATh U IPE0OPa30BHIBATE CYKJICHHS: YTBEpAUTEIbHbIEC U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOpEYHS B (haKTax, TaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KPUTEPUH JUTSI BEISIBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEUNI;

JIeTIaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JIETYKTHUBHBIX U HHIYKTUBHBIX
YMO3AKIIIOYEHUH, YMO3aK/IIOYEHUH 110 aHAJIOTUH;

pa3duparthb JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSIMBIE U OT IPOTUBHOTO), IIPOBOANTH
CaMOCTOSITEIIEHO HECIIOKHBIE JJOKA3aTeIbCTBA MATEMATHIECKUX (DAKTOB, BHICTPAUBATh
apryMEHTaIUIO0, TIPUBOIUTH TPUMEPHI H KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyKIeHHUS;

BBIOMpaTh c0co0 peleHust yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHMS,
BBIOMpATh HaHOOJIEe MOIXOAAINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Bba3oBblencciienoBareibCcKueAeiCTBHS .

HCI0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKII HHCTPYMEHT MO3HaHUs, (OPMYIUPOBAThH
BOIPOCHI, (PUKCHPYIONIHE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSATEIBHO YCTAaHABIMBATh HCKOMOE H
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOIbIIOE
HCCIICIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITEIIBHO (POPMYITHPOBATH OOOOIIICHHS M BBIBOJIBI ITO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJTIOJICHUS, KCCIICI0BAHUS, OIICHUBATD JOCTOBEPHOCTh IMOJTYUECHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011IeHMIT;

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAKKE BBIABUTATH MTPEIIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh U U30BITOYHOCTH MHPOPMALMH, JTAaHHBIX, HEOOXOIUMBIX JJISl PEIICHUS
3a/1a4u;

BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX
BUJIOB ¥ (POPM IpeICTaBICHUS;

BbIOMpaTh (OopMy IpecTaBiIeHHs] HHPOPMAIMK U WILTIOCTPUPOBATh pelllaeMble 3a/1a4l CXeMaMH,
JayarpaMmamu, HHOUM rpaduKoil 1 uX KOMOMHALIMSIMU;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIeM UITU
chOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHUBHBICYHHBeEPCAIbHbIey4YeOHbIeJeHCTBHS:

BOCIPUHHUMATh U (POPMYIMPOBATh CYXIEHUS B COOTBETCTBUHU C YCIOBHUAMM U LIETSIMH OOLIEHNUS,
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pE€HUS B YCTHBIX U TUCbMEHHBIX TEKCTAX, JaBaTh
MIOSICHEHMSI 110 X0y PELICHMsI 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yibTarT;

B X07ie 00CYX/IeHHs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOU TEMBI, TPOOIEMBI, peraeMon
3aJ1a4M, BHICKA3bIBAaTh UJICH, HALICJIEHHBIE HA TIOUCK PEIICHHUS, CONIOCTABIIATH CBOU CYKACHHUS C
CYXJICHUSIMH JPYTUX YYaCTHUKOB JAMAIOra, OOHAPYKUBATh pa3jinyle U CXOJCTBO MO3UIHIL, B
KOPpEKTHOH opme (hopMyIHpOBaTh pa3HOTIACHs, CBOU BO3PAXKECHUS;

MIPEJCTABIATh Pe3yIbTaThl PELICHUS 3a/1auu, SKCIEPUMEHTA, UCCIIeI0BaHUs, IPOEKTa,
CaMOCTOSITEJILHO BEIOMPATh (pOpMaT BBICTYIJICHUS C YUETOM 3a]1au Mpe3eHTali U 0COOCHHOCTEH
ayJMTOPUH;

MOHMMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOM U MHIUBUIYaIbHON paOOTHI PU PEIIEHUN
y4eOHBIX MaTeMaTHYECKHX 33/1a4;




® TMPUHHUMATH IIeJTb COBMECTHOW JIEATEIBHOCTH, TNITAHUPOBATH OPraHU3AIMI0 COBMECTHON paboThI,
pacrpenenaTs BUabl paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC U Pe3ynbTaT paboThl, 0000IaTh
MHEHHS HECKOJILKUX JIIOJICH;

® y4acTBOBATbh B IPYNIOBHIX (hopMax paboThl (00CYXIeHHs, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
JpyTrHe), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOM JCHCTBUS C IPYTUMH WICHAMH
KOMaH/Ibl, OLIEHMUBATh Ka4eCTBO CBOETO BKJIAJ[a B OOIIUI POIYKT IO KPUTEPHUSIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

Camoopranu3anus:

® CaMOCTOSITENIbHO COCTABJISITH IIJIaH, aJITOPUTM PELEHUs 3a7auu (WM ero 4acTh), BBIOMpaTh cr1ocod
pereHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALINH.

CaMOKOHTPOJIb, IMOLIMOHAILHBIUHTEJICKT:

® BJAJETh CIOCOOAMH CAMOTIPOBEPKHU, CAMOKOHTPOJIS ITpOLiecca U pe3ysabTaTa pelieHUs
MaTeMaTUYEeCKOM 3a1a9H;

® NPEIBUIETH TPYJHOCTU, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 337a4l, BHOCUTh KOPPEKTUBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAll/IEHHBIX OINOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATa JAEATEIbHOCTH MMOCTABIEHHOM LI U YCIOBUAM, OOBSICHSTD
MIPUYMHBI TOCTHKEHUS WM HEJOCTHXKEHUS 1IEJIH, HaXO0AUTh OIIHOKY, TaBaTh OLIEHKY
MPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIbTATHBI

K xonIty 00y4ueHust B 7 kj1acce 00yJaronuics MOTyIHUT CISTYIONIUE TPEIMETHBIC PE3YIbTaThI:
Yucaa v BbIYUCTEHUS

BEITIOJIHSATE, cOYeTast YCTHBIC M MUCHMEHHBIC TPUEMBI, apu(METHICCKHE ICHCTBUS C pAaIMOHATLHBIMU
YHCIIaMU.

Haxonuth 3HaueHHs YMCIIOBBIX BBIPAKEHUM, TPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI U TPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH.
[TepexoauTs OT 0/1HOM (OPMBI 3aITUCH YUCEN K APYTro (IpeoOpa3oBhIBaTh AECATUUHYIO IPOOh B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JICCITHYHYIO IPOOB).
CpaBHUBATh U YHOPSAIOUMBATH PAlMOHAIIBHBIE YHCIIA.

OKpyrisTh 4yncia.

BbINOJHATE TPUKUAKY U OLIEHKY pe3y/ibTaTa BEIYUCICHHM, OLICHKY 3HAYEHHUI YHCIOBBIX BHIPAKEHUIA.
BoInosiHATh AeMCTBUS CO CTENEHSIMU C HATypalIbHBIMU MOKA3aTEIISAMH.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HATypalbHbBIX YHCEI.

Pemath npakTuKo-opueHTHUPOBAHHBIE 33]]a4, CBA3aHHbBIE C OTHOIIICHHEM BEJTUYHH,
MPOMOPLIUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMHU, UHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS 3a/1a4 C
y4€TOM OTpaHUYCHUI, CBA3aHHBIX CO CBOMCTBAMU pPACCMATPUBAEMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IMPOLIECCE OCBOCHUS
y4eOHOro MaTepuana.

Haxonauth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

BrinonHsaTs mpeoOpa3zoBaHus 1EJI0T0 BRIPAKEHUS B MHOTOWIEH MPUBEICHUEM MOJO0OHBIX ClaraeMablX,
PacKpBITHEM CKOOOK.

BhINoNHATE yMHOKEHHE OTHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJICH, TPUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pa3ioKEHUE MHOTOWIEHOB HA MHOKHUTEIH C MTOMOIIBIO BEIHECEHUS 32 CKOOKHU O0IIEero
MHO>KHTETIS, TPYIIHPOBKH CIaraeMbIX, TpUMeHEHUs! (OpMYI COKPAIIEHHOTO YMHOXKEHUSI.
[TpumensaTH MpeoOpa3zoBaHusl MHOTOWICHOB /ISl PEUICHHS Pa3UYHbIX 3a/1a4 U3 MAaTeMaTHUKH,
CMEXHBIX MPEMETOB, U3 peaTbHOU MPAKTHKHU.

Hcnonb30Bath CBOICTBA cTEMEHEH C HATypallbHBIMU TOKa3aTeNsIMHU IS TPeo0pa30BaHus BEIPAKEHH .
YpaBHeHHUS U HEPABEHCTBA

Pemats nuHeitHbIe ypaBHEHUS C OJJHOW MEPEMEHHOM, MPUMEHSIS MPaBUiia Mepexoaa OT UCXOTHOTO
ypaBHEHUS K paBHOCHIBLHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIIO KOPHEM YPaBHEHHSI.
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[TpumensTh rpaduyeckre METO bl P PEIICHUH JINHEHHBIX YPABHEHUH U UX CHCTEM.

[TonGupath mpuMepsI Map YUCE, ABISIONIMXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS C IBYMS
IIEpEMEHHBIMHU.

CTtpouTh B KOOPAWHATHOH MJIOCKOCTU TpaduK JTUHEHHOTO YPaBHEHHUS C IBYMS [I€PEMEHHBIMU,
MOJIb3YACH TPaUKOM, IPUBOAUTH MPUMEPHI PEILICHUST YPAaBHEHUSI.

Pemrate cuctembl ABYX TMHEHHBIX YPABHEHHH C ABYMsI IEPEMEHHBIMHU, B TOM YHCIIE IPa)UIECKU.
CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHUE WINM CUCTEMY JIMHEHHBIX YpaBHEHUH 10 YCIOBHIO 33a4H,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1auy [TOJTY4YE€HHBIN pe3yabTarT.

DyHKUUHA

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAWHATAM, JIy4H,
OTPE3KH, UHTEPBAJIbI, 3AIIUCHIBATh YNCIOBbIE MPOMEKYTKH HA aIreOpanyeckoM s3bIKe.

Otmeuath B KOOPAMHATHOM IJIOCKOCTHU TOUKH I10 3a/IaHHBIM KOOPJAWHATaM, CTPOUTH I'paduKu
TuHEeWHBIX QyHKIH. CtpouTs rpaduk Gyskmmu y = [X|.

OnuceiBaTh ¢ NIOMOIIbIO GYHKIINN W3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENIBHOCTD, BpeMs, 00bEM pabOThI.
Haxonuts 3HaueHne (yHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crnocod npeacTaBiIeHUs U aHaIM3a HHHOPMAITH, U3BIIEKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpaUKOB peaibHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K xonIty o0yuenus B 8 kiacce 00yJaronuiics mogyduT CIEIYIONINE TPEIMETHBIC PE3YIbTAThI:
Yucaa v BbIYMCICHUS

Hcnonb30BaTh HayambHbIE MIPEACTABICHUS O MHOYKECTBE ACUCTBUTEIBHBIX YUCEI JUI CPAaBHEHMUS,
OKpPYTJIEHUS ¥ BBIYUCIIEHUH, N300pakaTh AEMCTBUTEIbHBIC YK CIIA TOYKAMU Ha KOOPAWHATHON TIPSIMOM.
[IpumeHsTh NOHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHSI, HAXOJUTh KBaApaTHbIE KOPHHU,
UCIO0JIb3YS MPU HEOOXOIMMOCTH KaJIbKYIISTOP, BHIIOJHATH MPeoOpa30BaHuUs BBIPAKECHUMH,
coJiepKalluX KBaJpaTHbIe KOPHU, UCTIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp30Bath 3aMcH O0IBIINX U MAJIbIX YHCEI € IIOMOIIBIO AECATUUHBIX ApoOei U cTeneHel uucna
10.

AnredOpanyeckue BbIpasKeHU s

IIpuMeHATh NOHATHE CTENIEHH C IIETIbIM IIOKa3aTesIeM, BBIIIOJIHATh IPe0Opa30BaHus BbIPaKEHUH,
COJZIEPKalIUX CTEIICHU C LENIBIM TIOKA3aTEIIEM.

BBINOIHATE TOXKIECTBEHHBIE TPEOOPA30BaHUs PalMOHAIBHBIX BEIPAXKEHUN HA OCHOBE ITPABUII
JeWCTBUI HaJl MHOTOYJIEHAMH U alreOpanyecKUMHU ApoOsMHU.

PacknaapiBaTh KBaspaTHBIN TPEXUICH HA MHOXKHTEIIH.

[IpuMeHnsaTh IpeoOpazoBaHUs BEIPAXKEHUH JUI PELICHUs Pa3JIMYHbIX 33124 U3 MaTEMAaTUKH, CMEXHbIX
IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemats inHEeHbIE, KBaIPATHBIC YPABHEHUS U PALIMOHAIBHBIC YPABHEHHUS, CBOAAILUECS K HUM,
CUCTEMBI JIBYX YPABHEHMH C JBYMs IEPEMEHHBIMHU.

[IpoBouTH MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHHEeM I'paduecKuX NpeAcTaBiIeHUH (yCcTaHaBIMBATh, UMEET JIM YpaBHEHHUE WIIM CUCTEMA
yYpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

IlepexoauTs OT C10BECHOH (OPMYIMPOBKHU 3a7a4uM K €€ aireOpandeckoil MOJEIN ¢ HOMOIIBIO
COCTAaBJICHUS YPABHEHMsI MJIM CUCTEMbI YPABHEHHM, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MOJTY4YEHHBIN pe3yJbTar.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CDABHEHUS, OLIEHKH, PEIIATh JINHEIHbIE
HEpPaBEHCTBA C OJTHON MEPEMEHHON U X CUCTEMBI, JaBaTh Irpa)uuecKyto WITIOCTPALIMI0 MHOXKECTBA
pELIEHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[ToHMMaTh ¥ UCHIONIB30BATh (PYHKIIMOHAIbHBIE OHATHS U A3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHMsT), ONPEACATh 3HaUCHHE (PYHKIIMU 10 3HAUEHUIO apryMEHTa, ONpeeNsTh CBOICTBA
¢byHKIMY 10 e€ rpaduKy.

Ctpouts rpauku 3JeMEeHTapHBIX (QYHKIUH BUJA:

y = k/x, y=x2,y=x3,y = |X|, y = VX, OnHCHIBaTb CBOICTBA YHCIOBOH (YHKIIH MO €& rpaduKy.

K koHIy 00yueHus B 9 kjacce oOyqaromuiics MoJIyquT CIEAYIONINe MPEIMETHbIE Pe3yIbTaThl:




Yucaa v BbIYMCICHUS

CpaBHUBaTh U YIOPSAJ0UYMBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIEC YHCIA.

BrimonsaTe apupmeTnyeckue JeiCTBUS C pallMOHAIBHBIMHU YUCIAMH, COYETasi yCTHBIC U MMChbMEHHBIC
MPUEMBI, BBIIIOJIHSTH BBIYUCICHUS C HPPALMOHAIBHBIMY YU CIIAMHU.

Haxouth 3HaueHUs CTENEHEN ¢ LIEJIbIMU 0KA3aTeNsIMU U KOPHEH, BBIYMCIIATH 3HAYEHUSI YUCIIOBBIX
BBIPAXKCHUM.

OKpyryiaTh J€HCTBUTENBHBIE YUCIIA, BBIMOIHITH IPUKUAKY PE3YyJIbTaTa BBIYMCICHUHN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHuUsI 1 HePaBEHCTBA

Pemats uHelHbIE U KBaJJpaTHbIE YPAaBHEHUS, ypaBHEHUS, CBOJAIIMECS K HUM, IIpOCTeHIIne ApoOHO-
paloHaIbHbIE ypaBHEHUS.

Pemrate cucremsl AByX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMM U CUCTEMBI JIBYX YPAaBHEHUH, B
KOTOPBIX OJIHO YPaBHEHUE HE SIBJISETCS JTUHEHHBIM.

Pemats TekcToBbIE 331auu AredpanvyeckuM CrocoOOM € TOMOIIBIO COCTAaBICHHS YpaBHEHUS WU
CUCTEMBI JABYX YPaBHEHHM C IByMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTENIINE UCCIETOBAHNS YPABHEHUIN U CUCTEM YPaBHEHHI, B TOM YHUCIIE C
MIpUMEHEHHEM IpapuuecKux MpeacTaBiIeHH (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U IPOYee).

Pemats nuHeliHbIE HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXkaTh PEIIEHHE HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3alMChIBATh PELIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIKE KBa/IpaTHOE
HEPaBEHCTBO, U300pakaTh pellieHne CUCTEMbI HEPaBEHCTB Ha YUCIIOBO MPSAMO, 3a1ChIBaTh
penieHue ¢ TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA [P PELICHUN Pa3IMYHBIX 33/1a4.

DyHKUNHA

Pacnio3HaBath QyHKIMM H3ydeHHBIX BUJOB. [IoKka3bIBaTh CXeMaTHUECKH PaCIOIOKEHUE Ha
KOOPAMHATHOM MI0CKOCTH TpadukoB pyHkuuii Buma: Y =KX,y =kx + b,y =k/x,y=ax2 +bx + ¢,y =
X3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHI KO>(PDUINEHTOB, ONMCHIBATE CBOIMCTBA (YYHKIIHIA.
CtpouTth 1 n300paxaTh cXxeMaTHYECKH rpaduKy KBaJIpaTUYHbIX (YHKIUI, ONKMCHIBATh CBOMCTBA
KBaJpaTUYHBIX (PYHKIHI 10 UX Tpadukam.

Pacrnio3HaBath kBajpaTHUHYIO (QYHKLHUIO IO (hopMyJie, IPUBOAUTE IPUMEPHI KBaIPATUYHBIX (QYHKIUI
U3 peaJbHOM KU3HU, (PU3UKH, TEOMETPUH.

YucioBbIe MOCTEI0BATEILHOCTH U POrPecCHH

Pacrnio3HaBath apupmMeTHYECKYI0 M T€OMETPUYECKYIO IPOTrPECCUU ITPH Pa3HbIX CLOCO0aX 3aJaHus.
BBINOIHATE BBIYUCIEHUS € UCIIOJIb30BaHUEM (OPMYIT N-T0 4ieHa apuPpMETUIECKON U
TrE€OMETPUYECKON IIPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl OCIE10BATEIbHOCTH TOUKAMH Ha KOOPIUHATHON IIIOCKOCTH.

Pemats 3a7auu, cBs3aHHBIE ¢ YUCIOBBIMU IOCIEI0BATENBHOCTMY, B TOM YHCJIE 3a/1a44 U3 pPEaIbHON
KHU3HU (C UCIOJIb30BAaHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOIOTHH).




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
JyekTpoHHbIe (LM (POBHIE)
Ne | Hamvenopamme paseon KosmuectBo yacos o0pazoBaTe/bHbIe pecypchl
n/n U TeM IPOrpaMMBbl Mpaskcruue
Bcero KonTpoabsn
cKmue
ble padoThl
padoThI
1 Yucna 1 BEIYUCIICHUS. o5 1 bubmauoreka LIOK
PanuonanbHbIe YnciIa https://m.edsoo.ru/7f415b90
bubaunoreka LIOK
2 AJIreOpaNeCKUCBLIPDKCHNIA 27 . https://m.edsoo.ru/7f415b90
bubmaunoreka LIOK
3 PaBHCHHS H HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
4 Koopnunats! u rpaduku. 24 1 bubmoreka [JOK
OyHKIHH https://m.edso0.ru/7f415b90
bubaunoreka [IOK
> Tostopernue n oGobmenne 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0 bubnuoreka I[JOK
YACOB I10 ITPOTPAMME https://m.edso0.ru/7f415b90
8 KUIACC
No HaumeHoBaHue KosnyecrBoyacoB DJIeKTPOHHBbIE
- /;[ pasiesioB U TeM B Kontpoabueie | IIpakTuueckue (uudposkie)
NporpamMmbl cero padoThI padoThl o0pa3oBaTe/bHbIe
pecypcsbl
1 AnTeOpandecKueBBIPAKEHHUS. 15 1 bubmmoreka [IOK
Anredpandeckasapoon https://m.edsoo.ru/7f417af8
2 Hucna 1 BEIYUCIICHUS. 15 1 bu6mmoreka IJOK
KBampaTHbie KOpHU https://m.edsoo.ru/7f417af8
3 YpaBHEHHSI 1 HEPABEHCTRA. 15 bubmoreka [IOK
KBanpaTHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8
4 AnreOpandecKueBBIPaKEHHUS. 5 1 bubmoreka [IOK
KBampaTHEIATpEX UIeH https://m.edsoo.ru/7f417af8
5 YpaBHEHHSI 1 HEPABEHCTRA. 13 1 bubmoreka [IOK
CucTemMbl ypaBHEHHIA https://m.edsoo.ru/7f417af8
6 YpaBHEHHSI 1 HEPaBEHCTRA. 12 1 bubmoreka [IOK
HepaBencraa https://m.edsoo.ru/7f417af8
7 q)gHKHHH'qogHgBH[:e 14 1 Bbubnuoreka IJOK
[ORUITIL. HHCIIOBGL https://m.edsoo.ru/7f417af8
(byHKIMH
y premummoes Bumores 10K
https://m.edsoo.ru/7f417af8
[ToKasaTeneMm
bubmmoreka [IOK
J losToperne n 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO 102 8 0
YACOB IIO ITPOI'PAMME

10



https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

No KoanyecTBo yacos DJIeKTPOHHBbIE
3 HaumenoBanue pasgesioB (uuppoBbIe)
n/n TeM MPOrPaMMbI Bcero Korwpoass HpakTHaec o0pa3oBaTeJibHbIE
ble padoThI KHe padoThl pecypesl
1 Uucna 1 BEIYMCIICHUS. 9 bubmnoreka [IOK
JlelicTBUTENbHBIC YHCIIA https://m.edsoo.ru/7f419d08
, zpaBHeHI/ISI U HEPABEHCTBA. y . Bu6maorexa [JOK
DABHCHIL ¢ OAHOH https://m.eds00.ru/7419d08
rnepeMeHHOMN
3 YpaBHEeHUS U HEPaBEHCTBA. 14 1 Bbubmoreka LJOK
CucreMbl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHUS U HEPaBEHCTBA. 16 1 Bbubmmoreka LJOK
HepaseHcrBa https://m.edso0.ru/7f419d08
bu6mmoreka IJOK
> yHKIHH 16 . https://m.edso0.ru/7f419d08
bubmmoreka IJOK
6 UK CIIOBBICITOCIIEIOBATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [MoBTOpeHue, 0000IICHHE, 18 1 bubaunoreka [IOK
CHUCTEMATU3ALUA3HAHUN https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB 102 6 0

10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecTBouacos
Ne Marausy
o Temaypoka Beero KonTpoabHble N—
padoThI
1 [onsiTMEpaMOHATBHOTOYUCIIA 1
2 CrnosxeHre ¥ BBIYUTAHUE PallMOHAIBHBIX YUCEIl 1
3 YMHOXKEHUE U JIEJICHUE PALIMOHAIBHBIX YUCEIT 1
4 JlefcTBHS ¢ palMOHAIbHBIMUYHCIAMU 1
5 Apupmernueckue IeHCTBHUS ¢ palluOHAIBHBIMA 1
YHCIIaMH.
5 Apudmernueckue AEMCTBUS C palliOHAIbHBIMU 1
YHCIIaMH.
CpaBuenue apooeit 1
YnopsgounBaHUuepaIIOHATEHBIXUUCEIT 1
CpaBHeHuMe, yOpsAI0YMBAHUEPATUOHATBHBIXYMCET 1
10 Crenensb ¢ HaTYypaJIbHBIM MOKAa3aTeIeEM 1
11 Crenensb ¢ HaTypaJIbHBIM MOKAa3aTeIeM 1
12 CreneHsb ¢ HaTypalIbHBIM ITOKa3aTeIeM 1
13 [IpeobOpazoBanue BbIpaKEHU Ha OCHOBE OTIPEICIICHHS 1
CTETIeHU
14 [IpeoOpazoBaHue BbIpAKEHU Ha OCHOBE OTIPEICIICHHS 1
CTETIeHU
15 3amauu H anpoICHTHI. 1
16 3amauu Ha MPOIICHTHI 1
17 Pemrenne 3a1a4 Ha MPOLIEHTHI U3 PEATHHOM MPAKTHKH. 1
18 Pemenne 3a1a4 Ha MPOLICHTHI U3 PEATHHOM MPAKTHKH. 1
19 [Ipu3HAKKUAETUMOCTH. 1
20 Pa3noxxeHust Ha MHOXKUTENIN HATYPaJIbHBIX YHUCE. 1
21 O060611eHue 0 TeMe "ParnonanbHbie unciaa” 1
22 KonTtponpHas padota Nel. "Pannonansasle yncia" 1 1
23 3aBUCHUMOCTH U (POPMYIIBI 1
24 BykBeHHbBIEBBIpAKEHUSI. 1
25 [IpsiMast 1 0OpaTHASTIPOIIOPIIMOHATILHOCTH 1
26 [Iponopuuu. Pemenune 3a1a4y ¢ HOMOUIBI0 MPOTOPIUI 1
27 [IponopunonansHOEAEIEHNE 1
28 bykBeHHas 3anuch CBOMCTB ACUCTBUN HaJl YUCIAMHU. 1
29 IIpeobpazoBaHneOyKBEHHBIXBBIPAXKEHUN 1
30 PackpbiTHECKOOOK 1
31 [TpuBeneHnenoa00HbIXCIIAaraeMbIX 1
32 [IpeobpazoBaHneOYKBEHHBIXBBIPAXKEHUN 1
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KonTtponsnas padora Ne2. "[IpeoOpazoBanue

33 . 1
OYKBEHHBIX BBIpAKECHHUN"
34 AnreOpandeckuiiciocoOperneHus3aaayq 1
35 KopuuypaBuenus 1
36 JIuneliHOe ypaBHEHHUE C OJTHOM MEePEMEHHOM 1
37 PemreHnennHeHbIXypaBHEHU I 1
38 PemennennneiiHpIXypaBHEHUIA 1
39 Pemenue 3a1a4 ¢ TOMOIIBIO JIMHEHHBIX ypaBHEHUH 1
40 Pemienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUHA 1
41 Pemenue 3a1a4 ¢ momMoIbp0 ypaBHEHUI 1
42 Pemrenne 3aga4d ¢ mOMOIIBIO YpaBHEHUN 1
43 O606menne o Teme "JIMHEWHbIE ypaBHEHUS " 1
44 KontponpsHasipaboTa Ne3. "JIuneitapieypaBHeHUS " 1
45 MHo’xecTBa TOUEK Ha KOOPAUHATHOM MPSAMO 1
46 UHCIOBBIETIPOMEKYTKH 1
47 Paccrosnne Mex 1y TOUKaMHu KOOPAMHATHOW MPSIMOM 1
48 MHoXxecTBa TOUEK Ha KOOPJAUHATHOM TIOCKOCTH 1
49 I'pacduknu 1
50 EméneckonbkoBaXHBIXTPAPUKOB 1
51 [TpumeprirpadukoB, 3agaHHBIX(QOPMYIaMU 1
52 I'padukuBOKpyrHac 1
53 Urenue rpaduKoB peaibHBIX 3aBUCHMOCTEH. 1
54 [TonsatuepyHkmm 1
55 I'padukdysakmmm 1
56 CaoiicTBad yHKIIHIA 1
57 JIuneiinaspyHkus 1
58 [TocTpoennerpadukaTMHEHHO NP YHKITIH 1
59 I'padpukdynkuuny =|x| 1
60 O606mmenue o teme "KoopauHatsl U rpaguku. 1
Oyukuun"
61 KonTtponpHast padota Ne4. "KoopauHatel u rpaguku. 1
OyHkuun"
62 [IpousBeneHne u YaCTHOECTETICHEH 1
63 CreneHb CTeNeHu, MPOU3BECHUS U Ipoou 1
64 OnHOYNIEHBI 1 MHOTOYJIEHBI 1
65 MHorouseHsl 1
66 CrnoxeHue ¥ BBIMUTaHHEMHOTOYJIEHOB 1
67 YMHOXEHNE0JHOWICHAHAMHOTOWIEH 1
68 YMHOXEHUEMHOTOUJIeHAHAMHOT O WIECH 1
69 CnoxeHue, BBIUUTaHUE, YMHOKEHUEMHOTOUJIEHOB 1
70 ®opMmyIsl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH 1
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71 @opMyIibl KBaJpaTa CyMMBI U KBaJpaTa pasHOCTH 1
12 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHHI 1
73 Pemienue 3a1a4 ¢ IOMOIIBIO YpaBHEHHIHA 1
74 KontponsHaspaboTa Ne5. "MHuorounens!" 1
75 Brinecenne 0011ero MHOKHUTEINS 32 CKOOKU 1
76 Brinecenue 001ero MHOKHUTEIS 32 CKOOKH 1
7 CriocoOrpynmupoBKH 1
78 CriocoOrpynmupoBKH 1
79 dopmynapa3sHOCTUKBAIPATOB 1
80 dopmynapa3sHOCTUKBAIPATOB 1
81 ®opMyIbl pa3HOCTH U CyMMBI KyOOB 1
82 PazniokeHre Ha MHOXUTEIN C MPUMEHECHHEM 1
HECKOJIBKUX CITOCOO0B
83 Pa3noxxeHHeMHOTOWICHOBHAMHOKH TSN 1
84 Pemenne ypaBHEeHHI ¢ TOMONIIBIO Pa3I0KEeHUS HA 1
MHOYKHTEITH
85 O6006mmenue mo Teme "Pa3noxeHre MHOTOYWICHOB Ha 1
MHOKHUTEIH"
86 KonTtponpHas padotaNe6. "PaznoxkeHre MHOTOUJIEHOB 1
Ha MHOXKHUTETH"
87 JluneiiHoe ypaBHEHHE C IBYMS TIEPEMEHHBIMU
88 I'paduk muHEHHOTO YypaBHEHHSI C IBYMS TIEPEMEHHBIMU
89 CucTeMbl TUHEUHBIX YPAaBHEHUU C ABYMS 1
MIepEeMEHHBIMU
90 CrocoOIo1ICTaHOBKHA 1
91 CrocoOI1oICTaHOBKHA 1
92 Crioco0OcioxeHus 1
93 Crioco0OcioxeHus 1
94 Pemenne 3a1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHUM 1
95 [ToBTOpenue no teme "PanmonanpHbIC yuca" 1
96 [ToBTOpeHnenoremeMHorOWICHH!" 1
97 [ToBTOpenue no Teme "opMyIbl COKPALIEHHOTO 1
YMHOXeHUS"
98 [ToBTOpenuenoreme "YpaBuenus" 1
99 HToropaskoHTpoJIbHaspaboTa 1
100 | TIloBrtopenue no teme "KoopanHaTsl u rpaduku” 1
101 | TIloBrtopenue no teme "KoopanHaTsl u rpaduku” 1
102 | O6o6maromiee NTOBTOPEHHE Kypca anredpsl 7 Kiacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KJIACC

Ne

n/n

Yp

Temaypoxka

KoanvecTBouacos

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

Jarausy
YeHUs

IToBTOpEHUE

1

Pammmonanpunie yucia.
YpaBHeHust
MT «Abonemenm 6 bacceuny

Koopaunats! u rpaduku.
MT «/[ebemosas kapma c
KIUbEKom»

Bxoonaa konmponvnasn paboma

AJredpanyecKue BbIPaKeHUs.
Auaredpanyeckasi Apodb

15

AHanu3 KOHTPOJIbHOM pabOTHI.
Anrebpanyeckas 1poOb

JomycTuMble 3HaYEHUS
MIEpEMEHHBIX, BXOISIINX B
anredpanvecKre BhIpaXKeHUS

JomycTuMble 3HaYEHUS
MePEeMEHHBIX, BXOALINX B
anreOpandecKre BhIPAKCHUS

OcHoBHOECBOMCTBOANTeOpaniecK
onapooHn

Coxkpamenuenpooeit

Coxkpamenuenpooeit

10

Coxkpamenuenpooeit

11

CroXeHHEe U BHIYUTAHHUEC
anreOpandecKux Ipooei

12

CroxeHue ¥ BBIYUTaHHE,
anreOpandecKux Ipooei

13

10

YMHOKEHUE U JIeJICHHE
anreOpanvecKux JIpooei

14

11

YMHOKEHUE U JIeJICHHE
anreOpanvecKux JIpooei

15

12

[IpeoOpa3oBaHue BEIpAKEHHIA,
coJiepKaIuX areOpandeckue
npobu

16

13

[IpeoOpa3oBanme BEIpaKEHUH,
coJIepIKaluX anredpandecKkue
apoou

@I «Kaxk bvicmpo pacmém
Gaxmopuan? »

15




[IpeoOpa3oBanme BEIpa)KEHUH,

17 14 | copepkamux aareOpandecKue 1
apoou
Konmpononas pavoma Nel no

18 15 " " 1
meme ""Anzebpauueckan opoow
KBaaparHbie KopHH 15

19 1 AHanu3 KOHTPOJIbHOM pabOTHI. 1
JlelicTBUTENBbHBIC YHCTIA

20 ) [onsiTneoOUppanMOHaTLHOMYNC 1
ne
KBagparHblii KOpEeHb U3 YnCa.

21 3 ApubmMeTnueckuii KBaJIpaTHBIN 1
KOpEHb
KBagparHblii KOpEHb U3 YnCIa.

22 4 | Apudmerndeckuil KBaIpaTHBIN 1
KOpEHb

23 5 VYpaBHeHueBHaa X* = a 1

24 6 Haxomlane TIPUOTKEHHBIX 1
3HaYCHUH KBAJPATHOTO KOPHS

25 7 | OyHKIMA y = Jx 1

26 3 KBanpaTHblii KOpeHb U3 1
MPOU3BEICHUS U IpoOH

27 9 KBagpatHblil KOpEHB U3 CTETIEHU 1

28 10 CB01710TBaappi(bMeTquCKHXKBanp 1
aTHBIXKOpPHEH

29 1 Brinecenne MHOXKHUTENS U3-T10]1 1
3HaKa KOPHSA

30 12 Buecenue MHOUTEINS 1O 3HAK 1
KOpHS
[IpeoGpa3oBaHKe YUCIOBBIX

31 13 | BBIpaXCHHI, COACPIKAITUX 1
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHKe YUCIOBBIX

32 14 | BBIpaKCHHH, COACPIKAITUX 1
KBaJIpaTHbIE KOPHU

33 15 Konmponvnasa paboma Ne 2 no 1
meme «Keaopammwie Kopuu»
KBagpaTHbie ypaBHeHHs 15
KBanpaTtHoe ypaBHeHue.

34 1 | HenonHoe kBagpaTHOE 1
ypaBHEHUE

35 5 Pemienne HEMOMHBIX KBaIPATHBIX 1

ypaBHEHUH
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DopMyIIaKOpHENKBAIpaTHOrOypa

36 3 1
BHCHUS

37 4 DopmyllaKOpHENKBAIpaTHOroypa 1
BHCHUS

38 5 Bropas ¢opmyna xopHeit 1
KBaJIPAaTHOTO ypaBHEHUS

39 6 Bropas dopmyna kopHeit 1
KBaJIPAaTHOTO ypaBHEHUS

40 TeopemaBuera 1

41 Teopema Buera 1

42 9 Pemenue 3amau c HOMO}IH:IO 1
KBaJIPATHBIX YPaBHCHHMA

43 10 Pemenue 3amau c HOMO}IH:IO 1
KBaJIPATHBIX YPaBHCHHM

44 11 Pemenne npoOHBIX ) 1
paIMoHaIBHBIX YPaBHCHUN

45 12 Pemenne mpoOHBIX ) 1
paIMoOHaIBHBIX YPaBHCHUN

46 13 Pemenne mpoOHBIX ) 1
paIMoHaIBHBIX YPaBHCHUN
Pemrenye TekcTOBBIX 3a7a4 C

47 14 | momoIIbIO KBaAPATHBIX 1
YpaBHEHU U
Pemrenye TekcTOBBIX 3a4a4 C

48 15 | momoIbIO KBapaTHBIX 1
ypaBHEHUH
KBaapaTHblii TpéxusieHn 5

49 1 KBanpaTHblii TpEXWIECH U €r0 1
KOpHHU

50 5 KBanpaTHblii TpEXWIEH U €T0 1
KOpHHU

51 3 Paznoxxenue Ha .IT/IHOX(I/ITGJII/I 1
KBaJIpaTHOTO TPEXUIIEHA

59 4 Paznoxxenue Ha .IT/IHOX(I/ITGJII/I 1
KBaJIpaTHOTO TPEXUIIEHA
Konmponsnas paboma Ne3 no

53 5 meme «Keaopammnwie ypasnenus. 1
Keaopammuuwuii mpéxunen»
YpaBHeHus ¢ ABymMs 13
nepeMeHHbIMU M UX CHCTEMbI

54 1 JInneliHOE ypaBHEHHUE C JBYMs 1
MePEeMEHHBIMU, €T0 TpaduK.

55 2 | MHccnenoBaHue CHCTEM IBYX 1
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JIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

56

I'padmyeckuii ciocod pemeHus
CUCTEM ypaBHEHUI

57

Anrebpandeckuii crocoo
peuIeHus: CUCTEM YpPaBHEHUIN

58

AnreGpandeckuii crocoo
peuIeHust CUCTEM YpPaBHEHUIN

59

Pemrenne cucrem IByX JTMHEHHBIX

YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU

60

Pemrenne cucrem HeTMHEWHBIX
YPAaBHEHUU C JBYMsI
IIEPEMEHHBIMU

61

Pemrenne cucrem HEMMHEMHBIX
YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

62

I'padmueckas nnTEeprperanus
YpaBHEHHUS C IBYyMS
MIEPEMEHHBIMH U CUCTEM
JINHEHHBIX YPaBHEHUH C TBYMS
MepeMEHHBIMU

63

10

Pemrenye TekCTOBBIX 3a7a4 C
MOMOIIbIO CUCTEM YPaBHEHUI

64

65

66

11

12

13

Pemrenye TekCTOBBIX 3a7a4 C
IIOMOIIIBIO CUCTEM YPAaBHEHUI
Penrenne TekcTOBBIX 3a7a4 ¢
IIOMOIIIBIO CUCTEM YPAaBHEHUI
Koumponvnaa paooma Ned no
meme «Ypasnenus c 0ymsa
nepeMeHHbIMU U UX CUCHEeMbL
YPAGHEHUIL»

HepagencrBa

12

67

YucnoBble HEpABEHCTBA U UX
CBOICTBA

68

CnoxxeHue u YMHOKCHHUEC
YHUCJIOBBIX HCPABCHCTB

69

[lepeceuenne u oObeTUHEHHE
MHOKECTB

70

HepaseHnctso ¢
OJHOMIIEPEMEHHOM

71

YucnoBele TPOMEXYTKU

72

JInneliHbIE HEPABEHCTBA C OJTHON

nepeMeHHoﬁ H UX PCIHICHUC
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JIuHeliHbIE HEPABEHCTBA C OJTHOM

73 7 . 1
MEPEMEHHOM U UX PELICHHE
74 8 JInnelinble ilepaBeHCTBa C OJIHOM 1
MEPEMEHHOM U UX PeLICHHE
CucTeMbl IMHEHHBIX HEPABEHCTB
75 9 | c oaHOI epeMeHHOH 1 uX 1
perieHue
CucTeMbl IMHEHHBIX HEPABEHCTB
76 10 | c onHO¥ mepeMeHHON U UX 1
perieHue
CucTeMbl IMHEHHBIX HEPABEHCTB
77 11 | c oaHOM nepeMeHHON U UX 1
pereHue
78 12 Konmponvnaa paboma no meme 1
No5 "Hepasencmea"
Dynkuun. Yucaosbie QyHKIHA 5+9
79 1 | ToustuedyHkuuu 1
80 9 O6macth onpeneneHus u 1
MHO>K€CTBO 3HaUeHUI (QYyHKIINH
81 3 | CnocoObBanaHusIQyHKITHIHI
82 I'padukynkunn 1
83 5 CaoiicTBa (yHKITUH, UX 1
oToOpakeHHe Ha rpaduke
84 5 Urenue 1:1 MOCTpOeHUE TpaPuKoB 1
byHKIMNA
[Tpumepsl rpadukoB PyHKIIHH,
85 7 OTPAKAIOIIMX PEATIbHbBIE 1
MIPOLIECCHI
OyHKINU, OTIHCHIBAIOLIHIE
86 3 MPSMYIO U 0OpaTHYIO 1
MIPOTMIOPIIMOHABHEIE
3aBUCHUMOCTH, UX TpaduKu
87 9 l'unep6ona 1
88 10 | TunepOoina 1
89 11 | Tpaduxdysknum y = x> 1
90 12 | T'paduxdynkium y = x> 1
Oynkuun Y =X2,y = X3y = [x];
91 13 | rpaduueckoe pemieHrE 1
YPaBHEHUH U CUCTEM ypaBHEHUMU
92 14 Konmponvnasa paboma Neb no 1
meme « @yukyuuy
CreneHs ¢ HeJIbIM MOKA3aTe1eM 7
93 1 Crenenb C 1eNbIMITOKa3aTeNIeM
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94

2 CBOJiCTBa CTENEHH C IIEIBIM
oxKasarejieM

95

3 Hmozosaa konmponvnas
paooma/BIIP

96

4 CBOJiCTBa CTEIEHH C LIEIIBIM
IOKa3aTrejieM

97

S) CrangapTHas 3aluch 4ucia.
MI" «banunep»

98

CrangapTHas 3aluch 4ucia.

99

Konmponvnaa paooma Ne7 no
meme «Cmenens c yenvim
nokazamenemy

IToBTOpEHUE

100

[ToBTOpEHNE OCHOBHBIX MOHSATUI
Y METOJIOB KypCOB 7 M 8 KJIacCOB,
000011IeHIE 3HAHHI

MI” «Yxo00 3a nowaovior

101

[ToBTOpEHME OCHOBHBIX MOHSITHIA
1 METOJIOB KypCOB 7 U 8 KIIacCOB,
000011IeHNE 3HAHHI

MI”" «Knaccuueckuu buckeumy

102

[ToBTOpEHME OCHOBHBIX MOHATHIA
Y METOJIOB KypCOB 7 M 8 KJIaCCOB,
0000111eHIe 3HAHU

MTI" « Kynunaphwiii KOaneoxic»

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102
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9 KUIIACC

KosmyecTBouacoB
Ne Jarausyye
. Temaypoxka Beero KoHnTtpoibHbiep st
a00ThbI
1 JlelicTBUTENbHBICUHCIIA 1
) JlelicTBUTENbHBIC YNCIIa KaK OECKOHEUHBIE IECATHYHBIC 1
apoou
3 N300paskeHue NeiicTBUTENLHBIX YHCET Ha 1
KOOPAMHATHOW MPSMOMN
4 OxkpyraeHueqmncen 1
5 CpaBHeHUE IeHCTBUTENBHBIX YHCEN, apu(MeTnIecKue 1
JEWCTBUS C IEHCTBUTEIBHBIMU YHACITAMHU
6 OO0muecBoiCTBaHEPABEHCTB 1
7 Yucnossle HEpaBEHCTBA U X CBOMCTBA. 1
8 JIuHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOI. 1
9 PemreHnennHeHBIXHEPABEHCTB 1
10 PemreHnennHeHBIXHEPABEHCTB 1
11 CucreMsbl TMHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOMN 1
12 PemennecucreMIIMHEHHBIXHEPABEHCTB 1
13 JlokazaTebCTBOHEPABEHCTB 1
14 Yt0 03HAYAIOT CJIOBA "¢ TOYHOCTHIO 110...." 1
15 [leproauueckrie U HENEPUOANYECKUE AECATUYHBIE 1
npoou
16 O6006mmenue o Teme "JInHeHHbIC HEPABEHCTBA U MX 1
cucreMs!"”
17 Kontponbhas padorta Nel. "JluneliHbie HEpaBEeHCTBA U 1 1
UX CUCTEMBI"
18 KaxkyroyHKIMIOHa3bIBAaIOTKBAPATUYHON 1
19 I'paduk u cBoMcTBA (PyHKIUH V = ax? 1
20 KBanparuunas ¢pyHkmus, e€ rpaduk u cBoicTBa 1
21 Cnsur rpaduka GyHKIHH y:ax2 BJIOJIb OCH Y 1
22 Cnsur rpaduka GyHKIHH y=ax2 BIOJIb OCH X 1
23 I'padux Gpyakuun y = ax® + q 1
24 Ipadux GpyHknuu y = a(x +p)>+q 1
25 I'padux Gpyakuun y=ax>+bx+c 1
26 I'paduk GpyHkuun y=ax’+hx+c u ero ucciaenopanue 1
27 I'padux Gpyakuun y=ax>+bx+c 1
08 Cxemarnueckoe n3odpaxenue rpaduka GyHKIIU 1
y=ax*+bx+c
29 O606menue o treme "Kaaparnunas GyHkius" 1

21




30 KontponsHaspadora Ne2. "KBagpatuunasipyskuums" 1
31 KBanparHbleHepaBeHCTBa 1
32 KBanparHble HEpaBEHCTBA U UX PELLIEHUE 1
33 KBanpaTHble HEpaBEeHCTBA M UX pEIlICHUE 1
34 KBagparHble HEpaBEHCTBA U UX PELLICHUE 1
35 KBagparHble HEpaBEHCTBA U UX PELICHHE 1
Ipaduxupynxumii: y = kx, y = kx + b, y = E, y=
36 X 1
X3,y =x, Yy =[x
37 [IpumeHneHne CBOWMCTB KBaApaTHYHON (DYHKIIUHU TIPU 1
peleHnn 3a1a4
38 I'padukmypaBHEHUH, CONEPKAIUXMOITYITH 1
39 I'padukmypaBHEHUH, CONEPKAIIUXMOTYITH 1
40 I'paduueckast HHTEpIIPETAINS HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIBYMS TIEPEMEHHBIMA
41 ['paduueckast HHTEpIIpETAIIUS HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C JIBYMS TIEPEMEHHBIMA
42 O6006mmenue mo teme "KBaapatHeie HepaBeHCTBA" 1
43 KonTtponpraspadora Ne3. "KBagparasienepaBeHcTBa" 1
44 PanrionansHbIEBBIpKEHUS 1
45 ensieypaBHEHUS 1
46 Pemenne ypaBHeHUH, CBOASIIMXCS K IMHEHHBIM 1
47 Pemenne ypaBHeHUH, CBOASIIMXCS K KBaPATHBIM 1
48 Pemenne ypaBHeHUH, CBOASIIMXCS K KBaPATHBIM 1
49 bukBanpaTHbieypaBHEHUS 1
50 bukBanpaTHbieypaBHEHUS 1
51 Pemenust ypaBHeHUH pa3ioKeHHEM Ha MHOKUTEITH 1
52 JpoOHbIeypaBHEHHS 1
53 PemenunenpoOHo-paniioHaIbHBIXYpaBHEHHH 1
54 Pemrenne TeKCTOBBIX 3a7a4 aNreOpanyecKuM METOIOM 1
55 Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM METOIOM 1
56 O6061mmenue o Teme "PannonansHeie ypaBHEeHUS" 1
57 KontponpsHaspaboTa Ned. "ParrionansHbleypaBHeHUS " 1
58 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk 1
59 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk 1
60 Cucrempl ypaBHEHUH C IBYMS IEPEMEHHBIMU 1
61 Cucrempl ypaBHEHUH C IBYMS IEPEMEHHBIMU 1
62 Perienue cucrembl ypaBHEHUH ¢ IBYMS IEPEMEHHBIMU 1
63 Pemienue cucremsl ypaBHEHUH ¢ IBYMS IEPEMEHHBIMU 1
64 Perienune TeKCTOBBIX 3a7au alreOpanyeckuM crocoOom 1
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65 Pemienune TekcTOBBIX 33a4 anreOpandeckuM crocoOom 1
66 I'padmyeckoenccienoBaHueypaBHEHU N 1
67 Pewrenne cucrem IByX ypaBHEHUN, OJHO U3 KOTOPBIX 1
JUHEWHOE, a Pyroe — BTOPOM CTEIECHH
68 Pewrenne cucrem IByX ypaBHEHUM, OJHO U3 KOTOPBIX 1
JUHEWHOE, a IPYroe — BTOPOH CTEIICHH
69 KonTtpomsHaspadora Ne5. "CucreMbrypaBHEHHIT" 1
70 UmncIoBbIeTIOCIEA0BATEIEHOCTH
71 3amanne mocae10BaTeIbHOCTH PEKYPPEHTHOM 1
dbopmyioit u popmyIoi N-ro dieHa
72 Apudmernueckasnporpeccus 1
73 ®dopmyia N-To WwieHa apuPMETHIECKON MPOTPeCcCu. 1
74 CymMma nepBbIX N YWIEHOB apu(pMETHUECKON 1
MIPOTPECCHH.
75 ['eomeTpuueckasmporpeccun 1
76 dopmyia N-ro wieHa reoMETPUIECKOM Mporpeccun 1
77 CyMMBI IEpBBIX N YJIEHOB T€OMETPUUYECKON ITPOTrPECCUH 1
78 Apudmernueckas U reOMETPUUECKO Mporpeccui, 1
CYMMBI TIEPBBIX N WICHOB
79 N3obpaxenune wieHOB apudMeTHIECKON MTPOTPECCHH 1
TOYKAMHU Ha KOOPAWHATHOH MJIOCKOCTH
80 JInHEHHBIN ¥ SKCTIOHEHITHATBHBIUPOCT 1
81 [IpocThie U CIOKHBIE MPOIIEHTHI. 1
82 CnoXHBICTIPOIICHTHI 1
83 0O0600m1enue mo reme "YucnoBbIE HOCIENIOBATEIHLHOCTH" 1
84 KontponpHaspadoTa Neb. 1
"YU CIIOBEIENIOCIEN0BATEIHLHOCTA "
85 3anuce, CpaBHEHUE, ICUCTBUS C IEUCTBUTEIbHBIMU 1
YUCIaMHU, YUCIIOBAs MpsAMast.
86 [TporieHThI, OTHOLICHHUS, TPOTIOPIIUN 1
87 Oxpyriienue, npuOIMKeHue, OleHKa 1
88 Pemrenne TeKCTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM 1
89 Pemrenne TeKCTOBBIX 3a7a4 apu(PMETHIESCKIM CITOCOOOM 1
90 IIpeobpazoBaHneanreOpanyecKUXBbIPaKEHHUH 1
91 IIpeobpazoBaHneanreOpanyecKUXBbIPaKEHHUH 1
92 JlonycTUMbIE3HaYEHUSTIEPEMEHHOM 1
93 JlonycTUMbIE3HaYEHUSTIEPEMEHHOM 1
94 Perienne TeKCTOBBIX 3a7au alreOpandeckuM crocoOom 1
95 JIuHeltHbIe(DYHKIIUH: TIOCTPOCHUE, CBOMCTBA. 1
96 KBagpatnunasdpyHKIMSA: TOCTPOEHHUE, CBONCTBA 1
97 @OyHKIMK: TOCTPOEHHUE, CBOWCTBA U3YUYEHHBIX (DYHKIIHIT 1
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98 @OyHKIUH: TOCTPOCHHUE, CBOWCTBA U3YUYEHHBIX (DYHKITHIA 1
99 HroroBasikoHTpoIbHAsIpAOOTA 1
100 I'paduueckoe penieHre ypaBHEHUH U UX CUCTEM 1
101 I'paduueckoe penieHne ypaBHEHUH U UX CUCTEM 1
102 O06o00uieHne U cucTeMaTu3ausI3HaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102
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YUYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOILIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Anre6pa, 9 xinacc/ Hopodees I'.B., CyBoposa C.b., bynumosuu E.A. u ap.,
AxunonepHoe obmiectBo «M3narensctBo «IIpocsemnienue
* Martematuka. Anre0pa: 8-it kiacc: 0a30BbIil ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaborannoe, 8 kiacc/ MakaperueB FO.H., Munmaiok H.I'., Hemikos K.W. u np.; nox
penakmueit TemsikoBckoro C.A., AkiimonepHoe o611ecTBo «3natenbeTBo
«IIpocsemienue»

* Martemartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe, 7 kiacc/ MakaperueB FO.H., Munmaiok H.I'., Hemkos K.W. u np.; nox
penakmueii Temsakockoro C.A., AkuimonepHoe oo6miectBo «31aTenscTBoO
«IIpocBenieHue»

» Anre6pa, 7 xnacc/ Jopodees I'.B., Cysopora C.b., bynumosuu E.A. u 1p.,
AxnmonepHoe o6mectBo «M3matensctBo «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

» Anre6pa, 9 xnacc/ Hopodees I'.B., Cysoposa C.b., byaumosuu E.A. u ap.,
AxtumonepHoe o6miectBo «M3narensctBo «IIpocBemnienue
* Martemartuka. Anre0pa: 8-it kimacc: 0a30BbIN ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepadborannoe, 8 kinacc/ MaxkaperueB FO.H., Munaiok H.I'., Hemikor K.W. u np.; nox
penakuueit TenskoBckoro C.A., AkimonepHoe o0miecTBo «M3narenscTBo
«IIpocBemienue»

* Martemaruka. Anrebpa: 7-it kiacc: 0a30BbIi ypOBEeHb: yUeOHUK; 15-¢ n3nanue,
nepepaborannoe, 7 kinacc/ MaxkaperaeB FO.H., Munaiok H.I'., Hemkor K.W. u np.; nox
penakuueit TenskoBckoro C.A., AkimonepHoe o0uiecTBo «M3marenscTBo
«IIpocBemienue»

» Anrebpa, 7 kiacc/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u ap.,
AxumonepHoe o6mectBo «M3narensctBo «IIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mmoteka [IOK https://m/edsoo.ru
HTTPS://RESH.EDU.RU/
HTTPS://SKYSMART.RU
HTTPS://WWW.Y AKLASS.RU/
HTTPS://UCHI
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