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HOACHUTEJIBHASA 3AIIUCKA

Aunre6pa sIBASI€TCSI OJTHUM M3 OMIOPHBIX KYPCOB OCHOBHOI'O OOIIIEr0 00pa3oBaHMUs:
OHa 00eCIeuYnBaeT U3yUCeHHE IPYTUX JTUCIUILUIMH KaK €CTECTBEHHO-HAYYHOT0, TaK U
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOUMO ISl POIOJKEHUST 00pa30BaHUsI U
JUISI IOBCETHEBHOM *U3HU. Pa3BuTHE y 00yUalomuXcsi HAyYHbIX NMPEJCTaBICHUHN O
MIPOUCXOKICHUU U CYIIIHOCTHU aredpandeckux abCTpakiui, Cocode OTpakeHus
MaTEeMaTUYECKON HAYKOU SIBJICHUI U MPOIIECCOB B MPUPOJIE U OOIIECTBE, POIIU
MaTEeMaTUYECKOT0 MOJCIIUPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIILICHHUS, HEOOXOIUMBIX JIJIst
aJlanTanyy B COBpeMeHHOM IudpoBom obriecTBe. M3ydenue anredpbr odecrednBaeT
pa3BUTHE YMEHUS HAOJII0aTh, CPABHUBAThH, HAXOUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTU MBIIUJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUS, BBIBOIBI, (POopMyIupoBaTh yTBepxkAcHUA. OCBOCHUE Kypca aareOpbl
obOecrnieurBaeT pa3BUTHE JOTUUECKOTO MBIIIUICHUSI 00YUYaIOIINXCS: OHU UCIIOIB3YIOT
JNeAYKTUBHBIC U UHIYKTUBHbBIC PACCy X ACHUs, 0000IIeHNE U KOHKPETHU3AIHUIO,
abcTparupoBanue u aHajgoruro. O0yueHue ajiredpe npeanoaraeT 3HaUUTeIbHBIN
00BEM CaMOCTOSATENIbHOM AESITEIIbBHOCTH 00YYAIOIINXCSI, TOATOMY CaMOCTOSTENbHOE
pelIeHue 3a1a4 00y4JaromuMUCs SABIISETCS peaan3aluei 1esTeIbHOCTHOTO PUHIUIIA
oOy4eHus.

B ctpykType nporpammel yaeOHOTO Kypca «Anredpa» yriy0iaEéHHOTO H3yYeHUS
OCHOBHOE MECTO 3aHUMAIOT COJIepKATEIbHO-METOANYEeCKHE TMHUM: «Hucna u
BBIYHCIICHUS, «AITeOpandecKue BRIPAKCHUSY, « Y paBHEHUS U HEPABCHCTBAY,
«DyHkimm». Kaxnas u3 3TUX COAEpPKATEIbHO-METOIUYECKUX JIMHUN Pa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYSI C IPYTUMU €ro JUHUsIMU. B
X0J1€ U3yUYECHUS Kypca 00yUYaroIIMMCs MPUXOAUTCS JOTUUECKHU PaCcCyKaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBSI3U ¢ 3TUM B mporpammy
y4eOHOro Kypca «Anredpa» BKIHOYEHbI HEKOTOPhIE OCHOBBI JIOTUKH, IIPEICTABICHHbIE
BO BCEX OCHOBHBIX pa3zjieiax MaTeMaTUueCcKoro 00pa3oBaHusi U CIIOCOOCTBYIOIIUE
OBJIAJICHUIO 00YYaIOIIUMHUCS OCHOB YHUBEPCAIBHOI'O MaTEMAaTUYECKOTO S3bIKA.
CopeprkaTeabHOM U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpa»
SBJISIETCS €70 UHTEIPUPOBAHHBIN XapaKTep.

Conepxanue TMHUM «YHKCIa 1 BBIYUCICHUSD CITYKUT OCHOBOM JJIs1 JalbHEUIIIETOo
W3Y4YEHUS] MATEMATUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTHYECKOTO
MBIIIIEHUS, HOPMUPOBAHUIO YMEHHMSI TIOJIH30BATHCS AITOPUTMAMH, a TAKKE
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl HOBCEHEBHOM KU3HHU.
Pa3BuTHe NOHATHUS O YUCIIE HA YPOBHE OCHOBHOT'O OOLIEro 00pa30BaHMsI CBSA3AHO C
palMOHAILHBIMUA U UPPALMOHATILHBIMU YKCIIaMU, POPMUPOBAHUEM TIPECTABICHUM O
JEUCTBUTEIHLHOM YKCIIC. 3aBEPILICHUE OCBOCHUS YUCIIOBOM JIMNHUU OTHECEHO K
cpeaHemMy o01ieMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandecKux JUHUN — « AreOpandecKre BhIpaXXEHUs» U
«YpaBHEHHMS 1 HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y O0YUAIOIIUXCS
MaTeMaTUYECKOro arrapara, He00X0JUMOTO JJIs PEIICHUS 3a]]a4 MAaTEeMaTHKH,
CMEXHBIX TIPEIMETOB U OKPY’Karolen peanbHocTu. Ha ypoBHE OCHOBHOTO 00I1IETO
oOpa3oBaHus Y4eOHBIN MaTEepHal TPYIIIUPYETCS BOKPYT palliOHATBHBIX BBIPAKEHUN.



Anrebpa 1eMOHCTPpUPYET 3HAUCHUE MATEMATUKU KaK sI3bIKA JIJIsl IOCTPOCHUS
MAaTEMAaTUYECKUX MOJEJIEH, ONTMCAHUS MPOLIECCOB U SIBIICHUH peaabHOro mupa. B
3a/1aun 00ydeHUs anreOpe BXOAAT TakKKe allbHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBIIIUICHUS, HEOOXOIUMOT0, B YaCTHOCTH, JIJISI OCBOSHUSI Kypca MH()OPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEyKTUBHBIX paccyxacHui. [Ipeodpa3zoBanre CUMBOIbHBIX
dbopm crmocoOCTBYET pa3BUTHIO BOOOPaXKEHHU I, CTIOCOOHOCTEN K MATEMATHUYECKOMY
TBOPYECTBY.

Conepxanue pyHKIIMOHATBEHO-TpadUUECKON JIMHUH HAIIEJIEHO Ha MOJyYeHue
oOy4JaromuMucs 3HaHUK 0 QYHKIUAX KaK BaXKHEHUIIIEH MaTeMaTHIECKONH MOJCIH JIJIs
OTIMCAHMS ¥ UCCIICIOBAHUS Pa3HOOOPA3HbIX MPOIIECCOB U SIBJICHHUM B IPUPOJIC U
obmecTBe. M3ydyeHune maTepuana CiocOOCTBYET Pa3BUTHIO Y OOYJAIOIIMXCS YMEHUS
WCIOJIB30BAaTh PA3JIMYHBIE BEIPA3UTEIIBHBIE CPEACTBA SI3bIKA MATEMATUKY —
CJIOBECHOTO, CHUMBOJIMYECKOTO, Tpa)uueCKOro, BHOCUT BKJIaJl B JOPMUPOBAHUE
MPEJICTABICHHUIN O POJIYM MATEMATUKH B PA3BUTUU LIUBUJIN3ALUN U KYJIbTYPHI.

VYryOGn€uHubIi Kypc anreOpbl XapakTepU3yeTcsl U3y4eHUEM JIOMOJTHUTEIHLHOTO
TEOPETUYECKOr0 amnmnapaTa U CBSI3aHHBIX C HUM METOJIOB pelieHus 3a1ad. Anredpa
SIBJISIETCS SI3BIKOM JIJIS1 OITMCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM
MaTeMaTU4YecKoro MojenupoBanus. [Ipu 3Tom camu 00BEKTHl MaTEMATUYECKUX
YMO3aKJIFOUCHUI U MIPUHSATHIE B alreOpe mpaBuiia UX KOHCTPYUPOBAHUS CITIOCOOCTBYIOT
(bopMHPOBAaHUIO YMEHUI 000CHOBBIBATH U JJOKA3bIBAThH CYKJICHHUSI, PA3BUBAIOT
MaTeMaTUYECKYI0 UHTYHUIMIO, KPATKO Y HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX
MOCTPOEHUH U yUuaT UX MPUMEHEHUI0. TeM caMbIiM anredpa 3aHUMaeT OJTHO U3
BEIIyIHUX MECT B ((OPMHUPOBAHUH HAYIHO-TEOPETUUECKOTO MBITINICHUS 00YUYaIOIIUXCSI.

CornacHo yueOHOMY mIaHy B 7—9 Kiaccax u3ydaeTrcsi yueOHbIH Kypc «Anredpay,
KOTOPBIM BKIIFOYAET CIIEIYIOIIME OCHOBHBIE Pa3/Ieiibl coaepxkanus: «Hucna u
BBIYUCIICHUSY, «ANreOpanyecKue BhIpaKeHUsD», « Y paBHEHUSI U1 HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kiacce — 170
yacoB (5 yaca B Hezienio), B 8 kiacce — 170 gacoB (5 yaca B Hezieno), B 9 kimacce — 170
gacoB (5 yaca B HEJICINIO).



COAEPKAHUE OBYUEHUA

7 KJIACC

Yuciia ¥ BBIYUCTICHUSA

Crenenb ¢ HaTypaJbHBIM MOKA3aTENEM U €€ CBOKCTBA.

AuireOpanyecKkue BbIPasKeHUs

MHoxecTBa U UX 3J1eMEHTbl. CTaTUCTUYECKUE XaPAKTEPUCTUKHU.

BelpaxkxeHre ¢ TNEpEMEHHBIMU. 3HA4YEHUE BBIPAKEHHUS C IEPEMEHHBIMU.

[IpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (POPMYJIBL.

Onnouwnensl. OHOWIEH cTaHAAPTHOrO BUja. CTENEeHb OJHOWICHA.

ToxnectBo. ToxaecTBeHHbIE MPEOOPa30BaHUS AITreOpPaudecKUX BbIPAKEHUU.

Jloka3aTenbCTBO TOXKAECTB.

MHorounensl. MHOTOUIEH cCTaHAAPTHOTO BUAA. CteneHb MHOrowieHa. CiokeHue,
BBIYMTAHNE, YMHOXKEHHE U JIeJIeHe MHOrousieHOB. [IpeoOpa3oBanue 1emnoro
BBIPAXKEHUS B MHOTOUJIEH.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHUA: KBAIPAaT CYMMBbI U KBaJpaT pa3HOCTU JBYX
BBIPAKEHU, KyO CyMMBI U KyO pa3HOCTH JIBYX BBIpAKEHUH, pa3HOCTb KBAJPATOB JBYX
BBIPAKEHUI, TPOU3BEACHUE PA3HOCTH U CYMMBI JIBYX BBIPQ)KEHUM, CyMMa U Pa3HOCTb
KyOOB JIBYX BBIPa>KEHUI.

Pa3nojxeHne MHOrouieHa Ha MHOXMUTEIU. BbIHeceHHe O00IIero MHOXUTENs 3a
CKOOKH. MeToJl TpyIIUupPOBKH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBuenue ¢ onHoii nepemeHHoil. Kopenb ypaBHenus. CBOIICTBA ypaBHEHUU ¢
OJIHOU NEpEMEHHON. PABHOCWIIBHOCTD YpaBHEHUM. Y PaBHEHHUE KaK MaTEMATUYECKAs
MOJIENb PEAIBHOW CUTYALUH.

JInnelHOe ypaBHEHHE C OJJHOM NEPEMEHHON. UUCII0 KOPHEW JINHEMHOTO YpaBHEHNS.
Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO JINHEWHBIX YpaBHEHUN. JINHENHOE ypaBHEHHUE,
cozieprKallee 3HaK MOJTyJIS.

VYpaBHeHue ¢ AByMs iepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBI IMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMH.
I'paduyeckuii MeToa pelIeHus] CUCTEMBI JIMHEHHBIX YPAaBHEHUH C IBYMS
nepeMeHHbIMU. PellleHne cucTteM JTMHENHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU
METOJIOM ITOJICTAHOBKHU M METOJIOM ClIokeHUs. CrucreMa JBYX JIMHEHHBIX YPABHEHUH C
JBYMs IIEPEMEHHBIMU KaK MOJIEJIb PEATIbHOM CUTyallUH.

DOyHKIUHU

[Tpumeps! rpadukoB, 3a1aHHBIX popMmynamu. UteHne rpadukoB pealbHbIX
3aBUCHMOCTEM.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXy BelinunHaMu. [oHsiTue QyHKUIMU.
OyHKIUS KaK MaTeMaTU4ecKas MOJENb pealbHoro npouecca. O61acte onpeneaeHus u
oOnacTh 3HaueHui ¢pyHkuuu. Crnocoosl 3ananus yHkuu. ['paduk QyHKuu.

JIuneitnas ¢pynkuus, e€ ceoiictra. ['padux nuneitnon pynkunu. CteneHHas
(GyHKIHUS ¢ HaTypaJIbHBIM TTOKA3aTeeM.
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AuredpanyecKue BbIPpaKEeHUA

AnreOpanyeckas 1po0b. JlonmycTUMble 3HAUEHUS IEPEMEHHBIX B APOOHO-
palMOHANIbHBIX BhIpaxeHus1X. OCHOBHOE CBOMCTBO alireOpanyecKkou Jpoou.
CrnosxeHue, BBIYMTaHUE, YMHOKEHHE U JIeJIeHUE alireOpanyeckux Apooeil. Beinenenue
11710 YacTu anreOpandecKkou Ipoou.

PanmonaneHble BbipaxkeHUs. T0OXIEeCTBEHHbIE IPEOOPA30BaHUS PALIMOHAIBHBIX
BBIPAKCHU M.

Yuciia ¥ BbIYUCICHUSA

IIpencraBiieHys 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOXKECTBA HATYPAJIbHBIX,
LEJBIX, PALIMOHAIBHBIX, IEUCTBUTENBHBIX yncel. CpaBHEHUE yncesl. YHucaoBble
IIPOMEXKYTKHU.

HenictBus ¢ ocratkamu. OcraTku creneHel. [I[puMenenrne 0CTaTKOB K PENIEHUIO
YPaBHEHMH B LEJBIX YUCIAX U TEKCTOBBIX 33/1a4.

KBaapatubie kopHH. Apu(METHUECKUI KBaIpaTHbIA KOPEHb U €r0 CBOMCTBA.
[TonsiTHE MppaLMOHAIBLHOTO YKcia. JlelcTBUSA ¢ UppalliOHAJIbHBIMUA YUCIIAMHU.
CBoiicTBa JEHCTBUI C UPPALMOHAIBHBIMU YiciaMu. CpaBHEHUE UPPALMOHATBHBIX
YHCEJL.

JloIycTUMBIE 3HaYEHUS IEPEMEHHBIX B BBIPAKECHMSIX, CONEPKALIMX
apu(mMeTrnyeckue KBaJpaTHble KOpHU. TOXKIECTBEHHbIE IPEOOPA30BAHUS BbIPAKECHUIH,
coJeprKalux apuMeTuyeckue KBapaTHble KOPHHU.

CrermneHb ¢ LIETBIM MOKa3aTeneM u e€ cBoiicTBa. [Ipeobpa3oBaHue BhIpaXeHUH,
COZIEPIKAILMX CTEIICHH.

Pasmepsl OOBEKTOB  OKpYXKAIOLIETO  MHUPA, JJIMTEIBHOCTH  IPOIECCOB B
OKpy>karomeM Mupe. CTaHIapTHBIM BUJ YUCIIA.

KBagpatnseiil Tpéxunen. Kopau kBagpaTHoro tpéxuieHa. Pasnoxxenue KkBaapaTHoro
TPEXYJICHA HA JIMHEWHBIE MHOXKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, popmyiia KOpHEBOTO KBaApaTHOTO ypaBHeHus. Teopema
Buera. Onpezenenne onpeneneHus, CBOASAIIET0oCs K TMHENHBIM U
KBaJipaTHbIM. [IpocTelimme 1poOHO-pallMOHaIbHbBIE YPaBHEHMSL.

Paznnunbie HEpaBeHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OJTHOU
[IepeMEHHON. PaBHOCUIIBHOCTH HEpAaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJHOU
nepeMeHHo. CucTeMbl TUHEUHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

DOyHKIUHU

[Tonsitue pynkuuu. O0IacTh ONPEAEICHNS U MHOKECTBO PE3YJIbTATOB
¢Gynkuuid. Bo3amoxxHOCTH 3a1aHUs (DYHKLIMIA.

I'padux pynkuun. Yrenue cBorictBa PyHKIMU 1o ee rpaduky. [Ipumepsr pyHKUMM
rpauKoB, OTpaKarOUIUX pealbHbIE MPOLIECCHI.

@OyHKIUY, ONUCHIBAIOIINE MPSAMYIO U 00paTHYIO TPOMOPLMOHATIBHbIE 3aBUCUMOCTH,

uX rpaukH.

k
% =ax’, y:xz +by =x3, v=x|, y=Jx,y=_

OyHKIMH X u ux corcra. Kycouno -

3a/laHHbIe QYHKITUU.
9 KJIACC



Yucsa 1 BIYMCICHUSA

Kopensb n-ii crenenu u ero ceorictBa. CTeneHp ¢ pauMOHaIbHbBIM ITOKA3aTENEM U €€
CBONCTBA.

AJire0panyvecKkue BbIPaKeHUs!

ToxnecTBeHHBIE TPEOOPa30BaAHUS BRIPAKEHUH, COJIEPIKAITUX KOPEHB 71-i CTETICHH.
ToxxnecTBeHHbIE MPeoOpa3oBaHuUs BEIPAKEHUM, COIEPKAIINX CTENEHb C
palMOHAJIbHBIM [TOKA3aTEJIEM.

YpaBHeHUS U HEPABEHCTBA

bukBanparnsie ypaBHeHus. [IpuMepsl NpUMEHEHNU METOJ0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOM, TPAPUIECKOTO METO/1a TIPU PEIICHUN
ypaBHEHUH 3-ii U 4-i CTENEHEN.

Pemenue apoOHO-paliMOHAIBHBIX YPaBHEHU.

Pemenne cucreM ypaBHEHMM C IByMs IIEpEMEHHBIMU. Pemenue npocrenmmx
CUCTEM HEJIMHEMHBIX YPAaBHEHUM ¢ ABYyMs niepeMeHHbIMU. [ paduueckuit meton
pELICHUSI CUCTEMBI HEIMHENHBIX YPAaBHEHUN C IByMs NepeMeHHbIMU. CucTema JByX
HEJIMHENHBIX YPAaBHEHUN C IByMs MIEPEMEHHBIMU KaK MOJEIb PEATbHON CUTYaLINH.

YHuciioBbie HEpaBEHCTBA. PellleHre JIMHEMHBIX HEPABEHCTB. [l0Ka3aTebCTBO
HEPABEHCTB.

KBagpaTHble HEpaBEHCTBA C OJTHOW NMEpEMEHHOM. PeneHrne KBaipaTHbIX HEPABEHCTB
rpauecKuM METOJIOM U METOJIOM MHTEPBaJIOB. MeTo/1 HHTEPBAJIOB JIJIs
palMOHAIBHBIX HEPABEHCTB. [IpocTelilme HepaBeHCTBA ¢ TAPAMETPOM.

Pemenne TekCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaseHcTBO ¢ 1ByMs nepemMeHHbIMU. Pellienne HepaBeHCTBA C IByMs
nepeMeHHbIMHU. CUCTEMBI HEPABEHCTB C IByMsI IEPEMEHHBIMU. | 'paduyuecknii MeTo
PELICHUSI CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU.

DOYyHKIUU

Oynkuus. CoiicTBa QyHKIUN: HYTU (YHKITUH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA
(GyHKIIUU, TPOMEXXYTKH BO3pacTaHus U yObIBaHUS (PYHKIIUU, YETHBIE U HEYETHBIE
byHKIIUY, HanboJIbIlIee U HAUMEHbIIIEE 3HaUYCHUS (YHKITUH.

Ksanmpatuunas Qynkius u e€ cBoiictBa. Mcnonb3oBaHue CBOMCTB KBaPaTUIHOM
bynkuuu Ui pemienus 3anad. [locrpoenue rpaduka KBaapaTHuHON GyHKIINH.
[Tonoxenue rpaduka KBaipaTUIHON (QYHKIIMHU B 3aBUCUMOCTHU OT €€ KOd(PPUITUEHTOB.
I'paduku Gynkumii y =ax’, y = a(x —m)’ uy = a(x — m)’ +n. Iloctpoenne rpapukos
GyHKIUN ¢ TOMOIIBIO MPeoOpa3oBaHMiA.

Hpob6Ho-nuHeiHas pyukuus. UccnenoBanue ¢pyHknuid. OyHKIusg y = x" ¢
HATypaJbHBIM MOKa3aTeaeM 1 U e€ rpaduxk.

YucoBble M0C/JI€10BATEILHOCTH U MPOrPecCcH

[Tonsarue uncioBoi nociaeaoBaTeaIbHOCTU. KOHEUHbIE 1 OECKOHEUHbIE
MOCIeI0BaTENbHOCTH. OrpaHUYeHHAs MMOCIEeI0BATENbHOCT. MOHOTOHHO
BO3pacTaroiias (yosiBaroiasi) mocieoBareabHoCTb. CriocoObl 3a1aHus
MOCJIEI0BATEILHOCTHU: ONUCATENbHBIN, TAOTUYHBIN, C TOMOIILI0 (POPMYJIBI 1-TO YICHA,
PEKYPPEHTHBIU.

Apudmernyeckast 1 reomeTpuyeckas nporpeccuu. CBoiicTBa 4JICHOB
apu(PpMETUIECKOIN 1 reoMeTpuuecKkoi rporpeccuii. Dopmyiel #-ro wieHa
apu(PpMETUIECKOIN 1 reoMeTprUecKoil porpeccuii. DopmyIibl CyMMbI IEPBBIX 71



YJICHOB apU(PMETUUYECKON U T€OMETPUUECKON Mporpeccuil. 3a1auu Ha MPOLEHTHI,
OAHKOBCKHE BKJIa/Ibl, KPEAUTBHI.

IIpencraBnenye 0 CXOAUMOCTH MOCIEA0BATEIBHOCTH, O CYMMUPOBAaHUHU
0eCKOHEUHO yObIBaIOIIE FT€eOMETPUYECKON TPOrPECCHH.

Meron matematuyeckon uHaykuuu. [Ipocrennme npumepsl.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA I[TPOI'PAMMLBI YUEBHOI'O
KYPCA «AJITEGPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUMA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJabTaThbl OCBOEHUS NIpPOrpaMMbl 1O  MaTeMaTHKe
XapaKTepU3yOTCA B YACTH:

1) naTpuMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJIEHUEM MHTEpECa K MPOILUIOMY U HACTOSIIIEMY POCCUUCKOW MATEMATUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOMN
MAaTEMAaTUYECKOW IIKOJIbI, K UCMHOJIb30BAHUIO 3THX JOCTHUKEHHUMN B APYTHX HayKax U
MPUKJIAJAHBIX cepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEN TpakJIaHWHA W peau3alli ero
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHUH, TMPOIEAyp TPakKJAHCKOTO oOIIecTBa (Harpumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO DSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B €SI TEILHOCTH YYEHOTO;

3) TPyA0BOr0 BOCIIMTAHMS:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEIIEHWH MPAKTHYECKUX 3a7ad
MAaTEMAaTUYECKOW HAIPAaBJICHHOCTH, OCO3HAHMUEM BaXHOCTHU MaTEMAaTHYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEW KU3HU MJI YCHEIIHON MpodecCHOHATbHON
NESATeTbHOCTY YW Pa3BUTHEM HEOOXOJAUMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM H
MIOCTPOCHUEM HWHIWBUAYAJTLHOW TPAeKTOPUU OOpa30BaHUS M >KU3HECHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K  OMOIIMOHAJBHOMY M  OCTETHUYECKOMY  BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ad, PEIICHUU, PaACCYXKICHUN, YMEHHIO BUJIETh
MAaTEMaTU4YECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) neHHocTel HAYYHOI'0 MO3HAHUSA:

OpPUEHTALIMEd B JCATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPUPOILI U
oOllecTBa, TMOHMMAaHUEM MaTEMaTUYECKOW HaykKu Kak cdepbl UeI0BEYECKOM
NEATEIBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH Ui Pa3BUTHUS LIMBUIA3ALINH,
OBJIQJICHUEM SA3BIKOM MAaT€MaTUKA U MaTEMaTUYECKOW KYJbTYpOW KakK CPEICTBOM
MO3HAHMS MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKOMN NEATEIBbHOCTH;

6) pusnyeckoro BOCHUTAHMS, (OPMHMPOBAHHUS KYJbTYPbl 310POBbS H
3MOILHMOHAJIBLHOIO 0JIaronoJy4Yns:

TOTOBHOCTBIO MPUMEHATh MAaTeMaTUYECKHE 3HAHHUS B HMHTEPECAX CBOETO
3MI0pOBbsl,  BEIEHHUA  3I0pOoBOro  oOpaza  kKu3HM  (30pOBOE  THTAHHE,
cOATaHCUPOBAHHBIM  PEXKUM  3aHATAA W OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa JAPYroro 4eiOBeKa;



7) 3K0J10TM4eCKOr0 BOCIIUTAHUS:

OpUEHTAllMeW Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUM Ui pEelIeHUs 337ad B
00J1acTH COXPaHHOCTU OKPYXKAIOIIEH Cpe/bl, IUIAHUPOBAHUS TTOCTYIIKOB U OLEHKU UX
BO3MOXXHBIX TIOCTEACTBUN JJISi OKPY’KAIOLIEH Cpenbl, OCO3HAaHHWEM TJI00aIbHOTO
XapakTepa SKOJOTHYECKHUX MPoOIeM U IMyTeH UX perieHHs;

8) ananTauum K HM3MEHAKIIMMCH YCJIOBHAM COLMAJIBHON M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBHUSX HEOMPEACNEHHOCTH, TOBBIIICHHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTHU Yepe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS y APYTUX JIOJeH, TPUOOpPETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC
3HAHMS], HABBIKK M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, (QOPMYIHPOBATH WJCH,
MNOHSATHSA, TUNIOTE3bl 00 OOBEKTaX M SIBJICHHSIX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JAe(PUINUTHI COOCTBEHHBIX 3HAHMI W KOMIIETEHTHOCTEW, IJIAHUPOBATH
CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMl0 KaK BBI3OB, TPeOYIOIMN KOHTPMEp, KOPPEKTUPOBATH NPUHHUMAEMbIE
pelieHuss W JAeWCTBUA, (OPMYITUPOBATH M OLEHWBATH PUCKA M TIOCIEACTBHUSA,
dhopMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHs MporpaMmbl MO MaTEeMaTHKE HAa YPOBHE OCHOBHOTO
oOuiero oOpazoBaHusi y oOywaromierocss OyayT chOpMHpPOBaHbI MeTampeAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHeCs OBIIJICHHEM YHHUBEPCaTbHBIMU
M03HABaTEIbHBIMH JCHCTBUSAMU, YHHUBEPCaTbHBIMU KOMMYHHUKATHBHBIMHU
AEUCTBUSMH U YHUBEPCAIBHBIMH PETYIISATUBHBIMU JIEHCTBHUSIMU.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue aefcTBUA:

BBUSIBIIITh M XapAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMAaTHYECKHUX
O0BEKTOB, MOHATHM, OTHOIIEHUNA MEXIY MOHATUAMHU, (OPMYJIUPOBATH ONpPEAEICHUS
HNOHSTUN, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KJIACCU(UKALUU, OCHOBAHUS JJIs
000011IeHUS U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHHUMATD, dbopMynupoBaTh 17} peoOpa3oBbIBATh CYKJICHUS:
YTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IIPOTHUBOPEUYHS B
dakTax, NaHHBIX, HAOMIOJCHHUSX M YTBEPKICHUSIX, Ipeajaratb KpUTEpPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOJABI C MCIHOJIb30BAHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUU (IpsIMbIE U OT
MPOTUBHOIO), TMPOBOAUTH CAMOCTOSITENIbHO JIOKa3aTelIbcTBA MaTeMaTUYECKHUX
(akToB, BBICTpAaWBaTh AapryMEHTAIMIO, NPUBOAUTH IPHUMEPHl U KOHTPIPUMEPHI,



OPUMEHATh METOJ, MaTeMaTHMYeCKOM WHAYKIHMHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXacHus;

BbIOMpATh CMoco0 pelieHus Yy4yeOHOW 3afaud (CpaBHHMBATh HECKOJBKO
BApUAHTOB PEIICHMs, BbIOMpATh Hanbosee MOAXOA[IIUNA C YYETOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCcKkie AeHCTBHUA:

HCIIOJB30BaTh BOIPOCHI KAaK MCCIENOBATEIbCKUM WHCTPYMEHT II03HAHUS,
(bopMyIMpoBaTh BOITPOCHI, (dukcupyromme IIPOTUBOPEYHE, npooiemy,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE M JIaHHOE, (OPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULINAI0, MHEHHUE;

IPOBOJHWTH IO CAMOCTOSITENBHO COCTABIEHHOMY IUIAHY OJKCIIEpUMEHT,
UCCJIEIOBAHUE [0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTHYEeCKOro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXy COOOM;

CaMOCTOSITENIbHO (POpPMYJIUpOBaTh OOOOLIEHUS M BBIBOABI IO pE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHHSA,  UCCIENOBaHUS,  HOKCIEPUMEHTAa,  OLIEHHUBATH
JOCTOBEPHOCTb MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB M 000OIICHHUI;

IPOrHO3UPOBATh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh
IIPEATOIO0KEHNS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBUSIBIIAITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(pOpPMAlUMU, JAHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a]auH;

BbIOMpATh, AHAJIU3UPOBaTh, CUCTEMATU3UPOBATH W  HUHTEPIPETHPOBATH
UH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIpeICTaBIICHHUS;

BbIOMpaTh hopmy npeacTaBieHUss HHGOPMAIIMK U WIUTIOCTPUPOBATH pelIaeMbie
3aa4M CXeMaMHU, JuarpaMmmamMu, HHOUM rpauKoil 1 uX KOMOMHALUSIMUY;

OLIEHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, NPEUIOKEHHBIM WIH
c(OpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHHBepPCcAJIbHbIE YUeOHbIE 1elCTBUA

BOCIIPHHUMATh ¥ (POPMYIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U
HEIAMHU OOIIEHUs, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U
MMMCBMEHHBIX ~ TEKCTaX, JlaBaThb TMOSCHEHHWS TI0 XOJy pCIICHHS  3ajavH,
KOMMEHTHPOBATh MOTYYCHHBIN pe3yiIbTar;

B XoJe OOCYXIEHHUsl 3aJlaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIAaeMOW TEMBHI,
poOJIeMBbI, penIaeMoil 3a/lauu, BHICKA3bIBaTh UJIEH, HAIIEJICHHBIE HA MMOUCK PEIICHUS,
COTIOCTAaBIISITh CBOU CYXKJICHHS C CYXXIEHUSMU JPYTUX YYaCTHUKOB JIMAJIora,
OoOHapy>XWBaTh pa3jM4We M CXOJICTBO TO3WIHK, B KOPpPEKTHOH (opme
(bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAXKEHUS;

MPEACTABISTh PE3YyJAbTAThl PEIICHUS 3aJadyu, SKCIICPUMEHTA, HCCICIOBAaHMS,
MPOEKTa, CaMOCTOSATEIBHO BBHIOMpaATh (OpMaT BBICTYIUICHUS C YYETOM 3aaad
MPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPUH;



NOHMMAaTh M HCHOJb30BATH IMPEUMYIIECTBA KOMAHAHOW W WHIWBHIYaJIbHOU
paboThl TMpH peUIeHHH YYeOHbIX MaTeMaTHYeCKHX 3ajad, MpPUHUMATh IEJb
COBMECTHOM JI€ATEIbHOCTH, ILJJAHUPOBATh OPraHU3aLUI0 COBMECTHOM palOThl,
pacnpenensaTe BUABI padOT, IOroBapuBaThCs, OOCYX AAaTh HPOLECC M PE3YJbTAT
paboThl, 00001aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaThb B TPYMNIOBBIX (opmax padoThl (0OCyXkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U HHBIE); BBIIOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHS C JPYTMMHU YJI€HAMHU KOMAaH/Ibl, OI[EHUBATh KaueCTBO pe3yJibTara U
KayecTBO CBOEr0 BKJIaJa B OOLIMI pe3ysbTaT MO KpUTEpHsIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBUSL.

Pery.]'lSITl/IBHbIe YHUBEPCAJIBbHBLIC yqeﬁmﬂe I[eﬁCTBHSI

Camoopranusanus:

BBISIBJIAITH MPOOJIEMBI JIJIsi PEIICHHs] B JKU3HEHHBIX W YYEOHBIX CHUTYaIlUsX,
OPUCHTHPOBATHCS B PA3IMUHBIX IMOAXO0JaX NPHUHATHS PENICHUN (MHIANBHIYaTbHOE,
IPYIIIOBOE);

CaMOCTOATENLHO COCTABJISTH TUIAH, allTOPUTM PEIICHUS 3a]a4M (WM €T0 YacTh),
BBIOMPATh CMOCOO peIIeHUus C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yIETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEJJIEKT:

BJaJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS Ipolecca U pe3ysbTara
pelleHusl MaTeEMaTUYECKOH 3a/1a4i, CaMOMOTHBALIUU U pediekcuu;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HMKHYTh IPH PEUICHUM 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH IOCTABICHHOW LI U
YCIIOBHSIM, OOBSICHATH MPUYUHBI JOCTHKEHHSI WJIM HEJOCTHXKEHMS 1I€JIM, HaXOJIWUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPA)KaTh SMOLMHU [IPU U3YYEHUU MAaTEMATHYECKUX OOBEKTOB U (DAKTOB, JaBaTh
HYMOLMOHAJIBHYIO OLIEHKY PEIIEHUS 3a1a4u.



HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHusi B 7 kjacce oOy4arolmuiics MOJYYUT CICAYIOIINE MPEIMETHBIC
pEe3yJIbTaTHI:

Yucia v BLIYUCTICHUS

PammmonansHbIC Yncaa.

[Tepexoauth OT onxHOM (OPMBI 3alUCH YHMCEN K Apyroil (mpeoOpa3oBLIBATH
JECATUYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH
B 0ECKOHEYHYIO JCCATUYHYIO IPOOH).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXKECTBA IIEJIBIX
YHCeJl, MHOXECTBAa pAIlMOHAJIBHBIX YHCEN NpPH pEIICHUWH 3aja4d, IPOBEICHUHU
paccyXIeHUN U JOKa3aTEIbCTB.

[TonumaTh 1 OOBSICHATH CMBICIT TO3UIIMOHHOM 3aMUCH HATYPabHOTO YHCIA.

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIHBIC YUCTIA.

Breinmonuath, couerass YCTHbIE M MHUCBMEHHBIE NPUEMBI, apuMETHUECKUE
JIEUCTBUS C pallMOHAIIBHBIMM YHUCJIaMH, HUCIOJIb30BaTh CBOMCTBA YMCEN W IpaBUIIa
JNEUCTBUH, MPUEMBI PALIMOHATIBHBIX BBIYHUCIICHUM.

BBInonHATH 1€MCTBUS CO CTENEHAMU C HATYPAJIbHBIMU MMOKA3aTEISAMMU.

Haxonuts 3Ha4Y€HUsI YMCIOBBIX BBIPAKEHUM, COJEpP)KAIMX PpPaIlMOHATbHbBIC
gucjaa W CTENEHH C HaTypaJibHBIM IIOKa3aTejaeM, IPUMEHSITh pPasHOOOpa3HbIC
CrocoObl M MPHUEMBI BBIYUCIICHHS, COCTABIATh M OICHUBATH UMCIIOBBIE BBIPAKCHUS
IIPU PEIICHUHU MPAKTHYCCKUX 3aJ1a4 U 33/1a49 U3 APYTUX YUYSOHBIX MPEIMETOB.

OKpyJisTh yncia ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE MO0 CMBICTY MPAKTHUYECKON
CUTyallid, BBIMOJHATh NPUKHUAKY U OLEHKY pe3yjbTaTa BBIUMCICHUH, OIIEHKY
3HAYEHUH YUCIIOBBIX BHIPAXKEHUI, B TOM YKCIIE TIPU PEIICHUU MTPAKTUUYECKUX 3a/1au.

Pemiath TekcTOBBIE 3amaud  apu(PMETHUUECKUM CHOCOOOM, HCHOJIb30BAThH
TaOJIUIbI, CXEMBI, YEPTEXKH, IPYyTUe CPEACTBA MPEACTABICHUS JaHHBIX MIPU PEUICHUU
3ajJ1a4.

Pemiath mnpakTUKO-OPUEHTUPOBAHHBIE 3aJlaud, CBS3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOLUECHTAMU, HMHTEPIPETUPOBATH
pe3yJIbTaThl pElIeHHs 3a7ad C y4ETOM OrpaHWYCHMH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

JlenmuMocCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 MIPU3HAKH JEIUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku JeTUMOCTHA CYMMBbI U TPOU3BEACHUS LIETbIX YHCEIL.

PacknagpiBaTh Ha MHOKUTENIU HATYpaIbHbIE YHCIA.

CB00OOJIHO ONEpUPOBATH MOHITUSIMU: YETHOE YUCIIO, HEUYETHOE YHCIIO, B3AUMHO
MPOCTHIC YUCTIA.

HaxoauTe HanOonbImii 001K 1eIUTeNlb U HauMEHbIIee 00l1ee KPaTHOE YHUCel
Y WCIIOJIB30BaTh UX MPH PEIICHUH 3aJ1a4, IPUMEHATh AITOpUTM EBKHaa.

OrnepupoBaTh MOHATUEM OCTaTKa MO MOIYJIIO, IPUMEHSITh CBOMCTBA CpaBHEHUM
110 MOJTYJIIO.

AJredOpanveckue BbIpaKeHUS
BrIpaxeHus ¢ nepeMeHHbIMU.



Hcnonp30BaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATDH €€ B
IIpoliecce OCBOEHUS y4eOHOT0 MaTepHaia.
Haxoaute 3HaueHusi OyKBEHHBIX BBIPOKECHHM TMpU 3aJlaHHBIX 3HAYCHHUSIX

IIEPEMEHHBIX.

HUcnons30BaTh MOHSITHE TOXKACCTBA, BBIIIOJIHATH TOXKJICCTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, T0Ka3bIBATh TOXK/IECTBRA.

MHOT04YJICHBI.

BreimonHsaTe mpeoOpa3oBaHus 1IEIOTO BBIPAKECHHUS B MHOTOWICH MPUBEICHUEM
MOJ00HBIX CJIAaraeMbIX, PAaCKPHITHEM CKOOOK.

BrinonHsTh neicTBus (CliokeHue, BRIUMTaHWEe, YMHOKEHKE) C OJTHOWJICHAMHU U C
MHOTOWICHAMH, MPUMEHATH (DOPMYJIBI COKPAIIEHHOTO YMHOXEHUs (KBaapaT U KyO
CYMMBI, KBaJIpaT 1 KyO pa3HOCTH, pa3HOCTh KBaJpaTOB, CyMMa M pa3HOCTh KyOOB), B
TOM YHUCJIE JJI YIPOILEHUS BEIUNCICHUHN.

OCyIIeCTBIATh pa3IOKEHUE MHOTOWIEHOB HAa MHOXUTEIH C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXKUTENS, TPYHNIHUPOBKU CIIAraeMbIX, MPUMEHSIS
(bopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh MpeoOpa3oBaHUsI MHOTOWICHOB JIJISl PEIICHHs Pa3IUYHbIX 3a]a4 U3
MaTEeMaTHKH, CMEKHBIX TIPEMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU IIOKA3aTEISAMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUsS C OJHOW NEPEMEHHOM, NPUMEHSS NPaBHIIA
MepexoJia OT KCXOIHOTO YPABHEHUS K pABHOCWIBHOMY eMy. [IpoBepsATs, sBisieTcs au
YUCIIO KOPHEM YPABHEHMUS.

[TonGupates mnpuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOM TJIOCKOCTH TpadUK JUHEWHOTO YpaBHEHHS C JABYMS
MePEMEHHBIMHU, MOJIB3YSICh TPAPUKOM, PUBOAUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTeMbl IBYX JUMHEWHBIX YPABHEHUN C JABYMS NEPEMEHHBIMH, B TOM
quclie rpaQuuecku.

CocraBisaTh M pellaTh JMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEMHBIX
YPABHEHHUM 110 YCIOBHIO 3aJ1a4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ MTOJYyYEHHBIN PE3YJIbTAT.

DOyHKUNHA

Koopnaunate! u rpaduku.

N300pakath Ha KOOPJUHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI, 3aIIUCHIBATh YHCIOBBIC MPOMEKYTKH Ha
anreOpanyecKkoM S3bIKe.

OtMmeyaTh B KOOPJUHATHOM IIIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAHATaM.

OyHKIUH.

Ctpoutsh rpadvkul TUHEWHBIX (YHKITHI.



OnuceiBaTh C MOMOLIBI0  (QYHKIUN H3BECTHBIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsl, pacCCTOSHUE, L€HA, KOJHMYECTBO, CTOMMOCTb,
MPOU3BOJUTENHLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuili cnoco0 MNpEeACTaBICHUS M aHaIM3a HHPOPMALINH,
U3BJIEKaTh U MHTEPIPETUPOBATH MHPOPMALIMIO U3 IPadUKOB PEAbHBIX MPOIIECCOB U
3aBUCUMOCTEM.

Hcnonb3oBaTh cBOMCTBA (GYHKUMHA Ui aHaimu3a TpauUKOB  peasbHbIX
3aBUCUMOCTEN (Hynu (QYHKUUH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA  (DYHKIIMH,
IPOMEXYTKH BO3pacTaHus M YObIBaHMA (PYHKUMH, HAuOOJIbIlIee M HaUMEHbILEE
3HauYCHUS (PYHKIUH).

Hcnons3oBaTh rpaduku sl UCCIEIOBAHUS MPOLIECCOB U 3aBUCHMOCTEH, MpH
pellleHny 3a7a4 U3 APYyTux Y4eOHbIX MPEIMETOB U PEasIbHOM KU3HH.

K koHiy oOydenust B 8 kiiacce oOyyaroluiics MOJYYHUT CIEAYIOIIUE MPEAMETHbBIE
pPE3yNbTATHI:

Yucsia ¥ BBIYUCJIEHUS

UppaunonanpHbie 4yncia.

[lonumaTh ¥ WCHOJNB30BATH MPEJACTABICHUS O PACHIUPEHUH YHCJIOBBIX
MHOYKECTB.

CB00OOHO OmepupoBaTh MOHATUSIMU: KBaJIpAaTHBIA KOpPEHb, apu(PMETHUUECKUN
KBaJIpaTHbI KOPEHb, HUPPALMOHAIBHOE YMCIIO, HAXOJHWTh, OLICHUBATh KBaJpaTHBIC
KOPHHU, MCIOJIb3ysl MPU HEOOXOJUMOCTH KaJbKYJATOP, BBINOJIHATH ITPeoOpa3oBaHuUs
BBIPKEHUH, COJEPHKAIIUX KBAIPATHBIE KOPHU, UCTIOJIB3YSI CBOMCTBA KOPHEH.

Hcnonb30BaTh HayalibHbIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
qucesa JJIl CpaBHEHUS, OKPYTJEHUS W BBIUMCICHHH, M300pa)kaTh IACHCTBUTEIIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM TIPSIMOM.

Hcnonp3oBaTh 3amucH OOJBIIMX M MAajbIX YHCEI C ITOMOIIBIO JICCATHYHBIX
npoberi m creneHedd umcia 10, 3ammMchIBaTh M OKPYIUIATH YHCIOBBIE 3HAYCHUS
PEATBHBIX BEJIMYHH C UCITOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

JlenuMocCThb.

CB00OOJIHO OmEepUpOBaTh MOHATUEM OCTaTKa MO MOAYJIIO, IPUMEHSTh CBOMCTBA
CPaBHEHUW IO MOMYJIO, HAXOJAWUTh OCTATKA CyMMBI M MPOU3BEACHUSA MO JaHHOMY
MO/TYJIIO.

AuireOpanyvecKkue BbIPasKeHUs

JpoOHO-paliioHaIbHbIE BBIPAXKEHHUSL.

Haxoauth nomycTumble 3HAYEHUS NEPEMEHHBIX B JAPOOHO-pallMOHAIBHBIX
BBIPAKECHHUSIX.

[IpuMeHsSITh OCHOBHOE CBOMCTBO pallMOHAIBHOMN JPpOOH.

BremonusaTe mpuBeneHue anredpanyeckux ApoOed K oO0IIieMy 3HAMEHAaTeNo,
CIIOKEHUE, YMHOKEHUE, JIEJICHUE aNre0pandeckux Jpooei.

BBINONHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATIBHBIX BBIPAKEHU.



[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUN JUIsI PEIICHUS Pa3IUYHBIX 3a/a4d U3
MAaTEMAaTUKH, CMEXKHBIX ITPEJIMETOB, U3 PEATLHOU MPAKTHKH.

Crenenu.

[IpumeHAT, TOHATHE CTENEHW C  [EJbIM  TMOKAa3aTelieM,  BBIIOJHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPKALTUX CTENEHHU C LIEJIBIM MTOKa3aTeIeM.

HNppanmonanbHbie BBIPaKEHUS.

Haxonuts nomycTUMble 3HAYEHUS] TIEPEMEHHBIX B BBIPAKEHUAX, COJIEPKAIINX
apudMeTHIECKHE KBaJIpaTHbIE KOPHHU.

BoimonHaTe  mpeoOpa3oBaHus  UPPAMOHANBHBIX — BBIPAXKEHUHM, HUCHOJb3YS
CBOMCTBA KOPHEM.

YpaBHEHUS U HEPABEHCTBA

Pemats kBagpaTHbIe ypaBHEHUS.

PewaTte ApoOHO-paliMOHAIbHBIE YPABHEHHUS.

Pemars MHEHBIE YpaBHEHUS C TAPAMETPAMH, HECIOKHBIE CHCTEMBI JINHENHBIX
YPaBHEHUM C ITapaMeTPaMHU.

[IpoBoauTE HUCCHENOBaHUS YpPAaBHEHUW M CUCTEM YPABHEHUN, B TOM YHUCIE C
MpUMEHEHUEM IpaUUYeCKUX MPeACTaBICHUI (yCTaHABIMBATb, UMEET JIM YPAaBHEHUE
WM CHUCTEMa YpaBHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U MPOUEe).

[lepexomuTs OT cioBecHOW (OPMYIHMPOBKU 3alauyu K €€ anredpanyuecKoi
MOJIEIIM C IIOMOLIBIO COCTABJIICHUS YPAaBHEHHUs WM CHUCTEMBl yPaBHEHW,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJa4M IOJIyYEHHBIN PE3yJbTaT.

[IpumeHATh CBOMCTBA YKMCIOBBIX HEPABECHCTB JJISI CPABHEHMS, OLICHKH, PEIIAThH
JUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMEI, 1aBaTh rpaduIecKyIo
WJUTFOCTPALAIO MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUHU

[loHumaTh W UCHOJIb30BaTh (YHKUMOHAIBHBIE TMOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHMSI), OMNpPEAENATh 3HAaYeHUE (YHKUUU 10 3HAYCHHIO
apryMeHTa, OlpeeiaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Crpouth rpaduku GyHKIHUN , ONMKUCHIBATH CBOMCTBA YMCIOBON (PYHKIIUM 1O €€

rpaduky.

K koHly oOydeHust B 9 kijacce oOy4arolUiCs MOJYYHUT CIEAYIOIIUE MPEAMETHBIE
pE3yNbTATHL:

YucJia 1 BBIYUCIEHUS

CB00OOHO oOmepupoBaTh TMOHATUSMH: KOPEHb #n-H CTENEHHU, CTENeHb C
pallMOHAIIBHBIM ~ TIOKAa3aTeJIeM, HAaXOJIWTb KOPEHb n-W CTEIEHU, CTEIEHb C
pallMoOHAJIBHBIM TTOKa3aTeJeM, HCIONb3ysd IIPH HEOOXOAUMOCTH KaJbKYJIATOP,
MPUMEHSTh CBOMCTBA KOPHS #1-i CTENIEHH, CTENIEHH C PALIMOHAIBHBIM MOKA3aTEIEM.

Hcnonp30BaTh TMOHSATHE MHOKECTBA JACHCTBUTEIBHBIX YHUCEI MNPU PEINICHUU
3a7a4, IPOBEICHUMN PACCYKICHUN U JOKA3ATENbCTB.

CpaBHHBaTh W  yHNOPANOYMBATH  JECUCTBUTENBHBIE  YHUCIA, OKPYIJISTH
JNEWCTBUTEIIBHBIE YHWCIIA, BBINOJHATh MPUKUJIKY PE3YyJIbTaTa BBIYMCICHHUM, OLEHKY
YUCIIOBBIX BBIPAKCHUH.



AJire0panvecKkue BbIPaKeHUsI

CB00OOHO omepupoBaTh MOHATHEM KBaJApaTHOrO TPEXUJIEHA, HAXOAUTh KOPHU
KBaJpaTHOI'O TPEXWICHA.

PacknagpiBaTh KBaIpaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIIN.

YpaBHeHUA U HEPABEHCTBA

PemaTte nuHENHbIE U KBaJpaTHbIC YPABHEHHUs, YPABHEHUS, CBOJALLMECS K HUM,
APpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemrats HeCOKHbBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemwlare nuHENHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI WHTEPBAJIOB, H300pa)kaTh pEIICHWE HEPABEHCTB Ha YHCJIOBOM MPSIMOH,
3aIMCHIBATh PEUIEHNE C IOMOLIBI0 CUMBOJIOB.

Pemare cucTteMbpl ABYyX JIMHEWHBIX YPAaBHEHHW C JBYMsI NEPEMEHHBIMH U
CUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE ABJISETCS JTUHEUHBIM.

PemaTe HeCI0KHBIE CUCTEMBI HEJTMHENHBIX YPABHEHUH € [TAPAMETPOM.

[IpuMeHsATh METOJIbl PaBHOCWIBHBIX MPeoOpa30BaHMid, 3aMEHbI MEPEMEHHOM,
rpaduueckoro MeToia Npy pelieHu ypaBHeHu 3-if u 4-i1 crenexHeil.

Pemate cuctemsl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3aIIMCBIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Pemwlare ypaBHEHMs, HEpaBEeHCTBA M HUX CHUCTEMBl, B TOM YHCIE C
OTPaHWYCHUSIMU, HAIIPUMED, B LIEIIbIX YNCIIAX.

[IpoBoauTh HCCIENOBAHUA YPABHEHWW W CHUCTEM YPABHEHUM, B TOM YHCIE C
IpUMEHEHUEM TrpaduuecKkux MpeacTaBieHui (ycTaHAaBIUBaTh, UIMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemiath TekcTOBBIE 3ajaud  aiareOpanyeckuM CIIOCOOOM € MOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHMs, HEPABEHCTBA M MX CHUCTEMBI ISl COCTABJICHUS
MaTeMaTUYeCKOW MOJEIM pPEaJlbHOM CUTyaUuMd WM [PUKIAJHOW  3a7ayH,
MHTEPIPETUPOBATH NTOIYUYEHHBIE PE3YJIbTaThl B 3aJaHHOM KOHTEKCTE.

YucaoBbie MOCIEA0BATEIbHOCTH U MPOTrPecCum

CBOOOIHO oOmepupoBaTh TMOHATHUSAMHU: 3aBUCHUMOCTh, (QYyHKIUS, Tpaduk
GyHKUMK, OpAMas  OPONOPUUOHAIBHOCTh, JIMHEHHas (QyHKUWA, oOpaTHas
MPONOPLUHUOHANILHOCTD, Mapadosa, runep0osia, KyCOuHO-3a1aHHast PyHKIUS.

UccnenoBarh pyHKIMIO MO €€ rpauKy, yCTaHABIMBATh CBOMCTBA (PYyHKIMN:
00JacTh OMpENENeHHsl, MHOXKECTBO 3HAUEHUW, HYIH (QYHKIUU, TPOMEKYTKH
3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pACTAaHUS U YObIBaHUS, YETHOCTh U HEYETHOCTD,
HauOoJbllIee U HAUMEHbLIEE 3HAYE€HUs1, aCUMITOTHI.

Pacno3HaBaTh KBaapaTHuHyH (YHKLUUIO 1O (OopMyse, NMPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Onpenensars nojoxkeHue rpaduka KBaapaTUUHON (PYHKIUU B 3aBUCUMOCTH OT
e€ xor(ppuIIMeHTOB.

Crtpoutsh rpaduk KBagpaTHIHON (PYHKITUHU, OTIMCHIBATH CBOMCTBA KBAIPATUIHON
byHKMu M0 €€ rpaduKy.



Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJI PEIICHUS 3a/1a4.

Ha npumepe kBaapatnunoit GpyHKIMM ctpouth rpaduk Gyakuuu y =af(kx + b)
+ ¢ ¢ moMomIbio IpeodpazoBanuii rpaduka GyHKIUA Y=f(X).

NnnrocTpupoBaTh ¢ MOMOILIBIO IpapuKa peabHyI0 3aBUCUMOCTh WJIM MPOLIECC
M0 MX XapaKTePUCTUKAM.

Apudmernyeckas U reoMeTpHUeCKasi IPOrpeccuu

CB00OHO omepupoBaTh MOHITUIMU: MOCIEI0BATENbHOCTD, apupMeTHIYECKas U
reoMeTpuYecKas Mporpeccumu.

3amaBaTh  MOCJENOBATEIBHOCTH  Pa3HbIMU  CIIOCOOAMH:  ONMUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIBI 71-TO WIEHA, PEKYPPEHTHBIM.

BbIMIONHATE  BBIYMCIIEHHST € HMCIOJb30BaHUEM  (QopMysn  n-TO  4JeHa
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakath 4JIeHBI TMOCJIENOBATEILHOCTH TOYKAMHU Ha KOOPJIUHATHOM
IJIOCKOCTH.

PewaTe 3a1auu, CBA3aHHBIE C YUCIOBBIMH ITOCIEA0BATEIBHOCTIMHU, B TOM YHUCIIE
3alayd U3 PpPEATbHOM JKM3HU (C HCIOJB30BAHUEM KAJBKYJATOPA, LU(POBBIX
TEXHOJIOTHUH).

Pacno3naBaTh ¥  NPUBOJAUTH MPUMEPHl KOHEYHBIX U  OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH,  OTPAaHUYEHHBIX  MOCIEAOBATEIbHOCTEH,  MOHOTOHHO
BO3pacTaroux (YObIBAIOIINX ) MOCIE0BATEILHOCTEH.

HNmeTth mpencTaBieHUE O CXOAMMOCTU IOCIEA0BATENLHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

[IpumeHsaTh METO MaTEMaTHUYECKOW MHIYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHUYECKOE IINTAHUPOBHME 7 kiaacc

No HanmenoBanue pa3aenoB u KosnunuectBo yacoB 20P
IL.II TEM IIPOTrPaMMBbI BCEro KonTposbHbIE [IpakTrueckue
paboThI paboThI
1 BripakxeHne 1 MHOKECTBO 11 1 https://m.edsoo.ru/77e09b13
€ro 3Ha4YCHUU
2 OHOWIEHEBI 17 1 https://m.edsoo.ru/77¢09b13
3 MHoro4IeHbI 20 1 https://m.edsoo.ru/77¢09b13
4 YpaBuenus 20 1 https://m.edsoo.ru/77e09b13
5 Paznoxenue MHOTOWICHA HA 15 1 https://m.edsoo.ru/77e09b13
MHOKHUTEIN
6 @opMyJIbl COKPAIIEHHOTO 31 2 https://m.edsoo.ru/77e09b13
YMHOKCHHSI
7 DOyHKIMU 19 https://m.edsoo.ru/77¢09b13
8 CucTeMbl JIMHEHHBIX 23 https://m.edsoo.ru/77¢09b13
YpaBHEHUM
9 [ToBTOpeHne u 06001ICHIE 14 https://m.edsoo.ru/77e09b13
OO611ee KOTUYECTBO YacOB 1O 170 9
nporpamme



https://m.edsoo.ru/77e09b13

TEMATHYECKOE IINTAHUPOBHME 8 kiace

Nent HanmenoBaHue pa3ienos u KosnuectBo yacos 20P
I TEM MPOTrPamMMbl BCET0 KonTposbHbie [IpakTrueckue
paboThI paboThI
l. AnreOpanyecKkre BbIpaKEHHS. 21 1 https://m.edsoo.ru/6d40b704
JpoOHo-parmoHaIbHbIE
BBIPKCHHSI.
2. Yucna v BEIYUCIICHHS. 19 1 https://m.edsoo.ru/6d40b704
JlemuMocCTb.
3. Yucna v BEIYUCIICHHS. 30 1 https://m.edsoo.ru/6d40b704
KBasipaTtHbiil KOPEHb.
4. VYpaBHEHUS U HEPABEHCTBA. 51 2 https://m.edsoo.ru/6d40b704
JpoOHO-panmoHaIbHbIE
HEPaBEHCTBA.
5. AnreOpanyecKkre BbIpaKEHHUS. 12 1 https://m.edsoo.ru/6d40b704
Crenenu.
6. DyHKIUH. 16 https://m.edsoo.ru/6d40b704
7. [ToBTOpEeHUE U 00600IICHHE. 21 https://m.edsoo.ru/6d40b704
OO11ee KOIMYECTBO YaCOB IO 170
mporpamme




TEMATHYECKOE IINTAHUPOBHME 9 kiaace

No HanmenoBaHue pa3zienos u KonunuecTBo yacoB O0P
IL.II TE€M IIPOTPaMMBI BCETO KontponbsHbie [IpakTueckue
paboThI paboThI
1 DYyHKIINH. 30 2 https://m.edsoo.ru/133deaba
2 YpaBHEeHUSI. 22 1 https://m.edsoo.ru/133deaba
3 HepaseHncrna. 32 2 https://m.edsoo.ru/133deaba
4 YucnoBsie 30 2 https://m.edsoo.ru/133deaba
MOCTIEI0BATEIHHOCTH.
[Iporpeccuu.
5 AnreOpanveckue 22 1 https://m.edsoo.ru/133deaba
BbIpakeHus1. CTENEHb ¢
paIMOHAIBHBIM MOKa3aTeIeM.
6 IToBTOpeHue n 0600IICHHE. 34 1 https://m.edsoo.ru/133deaba
OO11ee KOJIMYECTBO YaCOB IO 170 9
porpamme




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

1. AnreGpa, 7 kinacc/ Mepansak A.I., [lononckuii B.b., SAxup M.M.; on
penakuueit [Tononckoro B.E., O0mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO M3narennckuii nientp "I'pad"; AxkunonepHoe
obmectBo "M3narenscTBo "[IpocBenienue";

2. Anre6pa, 8 kimace/ Mepsnsik A.T., TTononckuii B.b., Sxup M.M.; on
penaxiueit [Tononckoro B.E., O6miecTBO ¢ orpaHnyeHHOM
OTBETCTBEHHOCTHIO M3narennckmii ientp "I'pad"; AkunonepHoe
obmectBo "U3narenscTBo "[IpocBemnieHue";

3. Anre6pa, 9 kiacc/ Mep3nsik A.L, [lonouckuit B.b., Axup M.M.; non
penakuueit [Tononckoro B.E., O61iecTBO ¢ orpaHnyeHHOM
0oTBEeTCTBEHHOCThIO U3narensckuii nuentp "I'pad"; AkunonepHoe
obmectBo "U3narensctBo "[Ipoceenienue"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/02.3/07
https://lesson.academy-content.myschool.edu.ru/02.3/08
https://lesson.academy-content.myschool.edu.ru/02.3/09



https://lesson.academy-content.myschool.edu.ru/02.3/09
https://lesson.academy-content.myschool.edu.ru/02.3/08
https://lesson.academy-content.myschool.edu.ru/02.3/07

