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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yue6HOTo Kypca « Anredpay Jj1si 00ydaromuxcs ¢ 3aAepiKKOn
ncuxuyeckoro passutus (manee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIETO
00pa30BaHUs COCTABIIEHA HA OCHOBE

*  @enepallbHOTO TOCYIAPCTBEHHOI'O 00Pa30BaTEIHHOIO CTAHAAPTa OCHOBHOTO
obiero ooOpaszoBanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC 00O0),

. ®denepanbHON aanTUPOBAHHON 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO
oOirero oOpazoBaHus i OOYyYalOMIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3n0poBbs (IIpuka3z Munnpocsemenus Poccun ot 24 Hosiops 2022 r. Ne 1025),
®epnepasnbHOM pabodyeil MporpaMMbl OCHOBHOI'O 00IEro 0Opa3oBaHUs MO
yueOHOMY npeameTry «MareMaTukay,

@enepaibHOM TMporpaMMbl BOCIHUTAHUS, C YYE€TOM paclpeleIeHHBIX I10
KJlaccaM TpOBEpsieMbIX TpeOoBaHUN K pe3yibraraM ocBoeHus DenepanbHon
aJIanTUPOBAHHOM 00pa30BaTEIHLHOM MPOTPAMMBbI OCHOBHOT'O 00IIIero 00pa3oBaHus
JUTSL 00Y4arOIINUXCS € 33I€PKKOM ICUXUYECKOTO Pa3BUTHS.

C UBMEHEHUSIMU, YTBEPKACHHBIMU:

Ilpukazom MunucrepctBa mnpocsemeHuss Poccuiickoin ®Penepamum oT 8
okTs0pst 2025 r. Ne 729 "O BHeceHMHM H3MEHEHUH B HEKOTOpbIE MPHUKA3bI
MunucrepcrBa  mpocsemieHuss  Poccuiickon — @enepanuu, — Kacaroluecs
denepanbHbIX 00pa30BaTEIbHBIX MPOrpPaMM HAYaJIbHOTO OOIIEro oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHuUs M CpeIHETo 001ero oopasoBanus’;

. [Tpukazom MunuctepctBa mnpocpenienus Poccuiickoir Penepanuu ot 10
HOs10pss 2025 1. Ne 808 "O BHeceHMM HW3MEHEHUH B HEKOTOpBIE IPHUKA3bI
MunucrepctBa  mpocsemieHuss  Poccuiickor  @enepanuu, — Kacaroluecs
dbenepanbHbIX 00pa30BaTEIbHBIX MPOrPaMM HAYAJIBHOTO OOIEro oOpa3oBaHUS,
OCHOBHOT'O 00111eT0 00pa30BaHus U CpeIHEro 001ero oopazoBanus"

B paboueil mporpamme yuTeHbl HAEH M MoJoxxkeHuss KoHuenmuu pa3BUTHS
MaTeMaTuyeckoro oopazosanus B Poccuiickoit @enepanuu.

AnreOpa sBIA€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOUIETro
oOpa3oBaHusA: OHa 00ECIIEYMBAET U3yUYEHUE IPYTUX JUCLUUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK MU TYMaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOIUMO s
MPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOM ku3HU. Pa3Butre y oOydarommxcs
HAy4YHBIX MPEJICTABICHUN O TMPOUCXOKICHUU M CYLIHOCTH alreOpanyecKux
abcTpakiMii, cnoco0e OTpaKeHHUsT MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B TpUpOJIE U OOIIECTBE, POJIM MATEMATUYECKOTO MOJICITUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
Y KayeCTB MBIILIECHUS, HEOOXOAUMBIX I aJanTalid B COBPEMEHHOM LIM(PPOBOM
obuiectBe. M3ydyenue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHUBAaTh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIIUICHHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHS M BBIBOBI,
dbopmynHpoBaTh yTBepkaeHUA. OCBOCHUE Kypca alreOpsl 00ecreunBacT pPa3BUTHE



JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCs: OHU MCIHOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAacCyXXJeHUs, 0000IIeHEe U KOHKPETU3aIlNio, a0CTparupoBaHue U
anajorutro. OOydeHwe  anreOpe  mOpeAnojaraeT  3HAYUTEIBHBIM  O00BEM
CaMOCTOATEILHON JACATCIIBHOCTH OOYYaIONIUXCs, I03TOMY CaMOCTOSATEILHOE
peIIeHHE 3a1a4 SABJISCTCS pealn3anneil 1esaTeIbHOCTHOTO MPUHITUAIIA 00yUISHUSI.

B cTpykType nporpammel yueOHOTO Kypca «Anredpay M1 OCHOBHOTO OOIIETo
o0pa30oBaHHsS OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIbHO-METOIUYECKUE JTHHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpanyecKUe BBIPAKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX COAepKaTelIbHO-METOINYSCKUX
JUHUHN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUYCHUS Kypca, B3aUMOJIEHCTBYS C
JPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydaroniumcs
MPUXOIAUTCS JTOTUYECKU PACCYKIIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsi3u ¢ 3TMUM B mporpammy yudeOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4YeCKOro o0pa3oBaHusl U CHOCOOCTBYIONIUE OBIAJECHUIO O0YyYarOIIUMUCS
OCHOB  yHHUBEpPCAJIbHOTO MareMmarudeckoro s3bika. ConaepkaTeNbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «AuredOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne JnWHUM «UYWclia W BBIYHCICHUS» CIYXXUT OCHOBOW IS
TATbHEHIIETO W3yYCHUS] MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIUXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCETHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C palUOHAIBHBIMH M HUPPAMOHANBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM
MpEACTaBICHUM O JEHCTBUTEIHHOM YUCTIE. 3aBEPIICHUE OCBOSHUS YUCIOBOUN TUHUU
OTHECEHO K CpeHeMYy 00IIeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKue BhIPaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYUaAIOIIUXCS
MaTEMaTUYECKOTO ammapara, HeOOXOAMMOTO JJI PElIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
obmiero oOpa3zoBaHusi y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHATBHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYE€HHWE MATEMAaTHUKH KakK s3bIKa s
MOCTPOCHUSI MAaTeMaTHYEeCKUX MOJIeJeii, ONMHMCAHUS TPOLECCOB U  SIBICHUMN
peanpHOTO MUpa. B 3a1aun oOydeHus anredpe BXOIAT TaKXKe JaTbHEHIIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B YACTHOCTH, JJISI OCBOSHHUS Kypca
uHQOpMATUKHU, ¥  OBJIAJICHUEC HAaBbIKAMU JICIYKTUBHBIX  PACCYKJCHUU.
[IpeoOpa3zoBanre CUMBOJBHBIX (OPM CIOCOOCTBYET Ppa3BUTHUIO BOOOpaxeHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYCCTRY.



Copeprxanue QpyHKIIMOHAIBHO-TpaQUUeCKO JIMHUK HAIEICHO Ha MOIyYCHHE
OOyYarOMIMMUCS 3HAHUNA O (QYHKIMIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJIeNu
JUUISL OTIMCAHUS Y UCCJIEA0OBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SBJIICHUHN B IPUPOJIE U
oOmectBe. 3ydeHune Mmatepuaia CriocoOCTBYET Pa3BUTUIO Y O0YyHAIOIIUXCS YMEHUS
WCIIOJB30BaTh PA3JIUYHbIE BBIPA3UTENbHBIE CPEJCTBA S3bIKA MAaTEMaTUKU —
CIIOBECHbIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHue
MPEACTABICHUM O POJIM MATEMATHUKU B PA3BUTUU LIUBUIN3ALMU U KYJIbTYPBHIL.

CornmacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpay», KOTOPHIA BKJIOYAET CJCAYIOIIME OCHOBHBIE pPa3eibl COJEpPIKAHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKHe BBIPAXKEHUS», «YPAaBHEHHS U
HEpPaBEHCTBa», « DyHKIUN.

Ha uzyuenue yue6Horo kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeIIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BBIYMCICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, NIEPEXO] OT OJHOW (POopMBI 3amucu
npobeit k apyroil. IloHsiTMe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
YOOPSAOYMBAHUE  PAMOHANBHBIX 4Yuced. Apudmernueckue JEHCTBUS C
palrOHAIbHBIMUA 4KCiIaMu. Pelenue 3amad u3 peasbHOW NPAKTHKM HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJlbHbIM [OKa3aTeleM: OIpelesieHue, NnpeoOpa3oBaHue
BBIpQXCHHUI HA OCHOBE OIpEeIeICHHs, 3aUCh OONMbIINX yncen. [IpomeHTsl, 3anuck
IPOLIEHTOB B BHUJE ApoOU U Apodu B BHUJE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEaIbHON IIPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHcle TpsiMas W oOpaTHas
IPONOPLIHOHAIIBHOCTH.

AJredpanyeckue BbIpaKeHU s

IlepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIE
3HA4YEHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beraucnenus mo gpopmynam. [IpeodbpazoBanue OyKBEeHHBIX BHIPAKECHUH,
TOXKJIECTBEHHO paBHbIE BBIpAXKEHUS, TMpaBuja MpeoOpa3oBaHUs CYMM U
IIPOU3BE/ICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEIEHUS TIOJOOHBIX ClIaraeMblX.

CBOIICTBa CTENIEHU C HATYPAJIbHBIM MOKA3aTENEM.

OpnHowreHsl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioKeHue, BIYUTAHMUE,
YMHOXXEHHE MHOTO4JICHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOINO4JIEHOB Ha
MHOYKUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUH.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHS, pEUICHUE JIMHENHBIX ypaBHEHUN. COCTaBIICHUE YPABHEHHI IO YCIOBUIO
3a1aun. Pelienne TeKCTOBBIX 3a/1a4 € MOMOLIBIO YPaBHEHU.

JIuneiiHOe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U ero rpaguk. Cucrtema aByx
JMHEWHBIX YPAaBHEHHMM C AByMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crioco0oM 1oAcTaHoOBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKUNH



Koopannara Touku Ha npsiMor. UHCIIOBBIE MPOMEXKYTKH. PaccTosiHre Mexay
JIBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyroJyibHas cuctemMa KoopjauHat, ocu Ox u Oy. AbGcuucca U opJUHATa
TOYKU Ha KOOPAMHATHOM 1ockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX POPMYJIaMH.
Yrenne rpadukoB peanbHbIX 3aBUcuMOcCTei. [Tlorstue dynkmuu. I'paduk dyHkmmm.
CpotictBa (yukumii. Jluneitnas Qynkius, e€ rpaduk. I'paduk dyHkumm y = |x|.
['paduueckoe perieHne TMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHCHHM.

8 KIIACC

Yucaa v BIYMCICHUA

KBaapatHblii kopeHb U3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Hecaruunble TPUOIMKEHUST UPPallMOHANIBHBIX uKces. CBOMCTBA apu(METHYECKHUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPeoOpPa30BaHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIYUCJIEHUAM. J[efiCTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszaTeneM U e€ cporictBa. CTaHaapTHAS 3alKUCh YUCIA.

AnrebpandecKkue BRIpaKCHUIAJTeOpandecKue BbIPakKeH sl

KBagpaTHbIil TpEXUIIEH, PA3JIOAKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil JpoOwu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, [ICJICHHE alreOpandeckux ApoOeH.
PanronanbpHbIe BRIpKEHUS U UX MpeoOpa3oBaHueE.

YpaBHEeHUSI 1 HEPABEHCTBAY PABHEHNSI 1 HEPABEHCTBA

KBanpartHoe ypaBHeHue, hopmysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCA K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme ApoOHO-paIMOHAIBHBIC YPaBHEHHUS.

['padmueckas wHTEpHpETAlUsS YPABHCHHUIA C ABYMSI IEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YypaBHEHUM C JBYMS TEepeMEHHBIMHU. l[Ipumepnl pelieHus cucTteM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0HON NEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKUMNPYHKIUHA

[Tonsitue pynkuuu. O0IaCTh ONpPEAEICHNU U MHOKECTBO 3HAYEHUI (PYHKIUU.
CriocoOsI 3a1aHus (PYHKIIHM.

I'padpux dyukuuu. Urtenue coilicTB ¢yHkuuu mno e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIMMA, OTPAKAIOIMUX PEATLHBIE TIPOIECCHI.



@OyHKIMHA, ONUCHIBAIOIIME TIPSAMYI0 ¥ OOpaTHYyI0 MPONOPIIMOHATLHBIC
3aBHCUMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. I'paduaeckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC

Yucaa v BIYMCICHUA

PanvonanbHble 4yMCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE APoOH. MHOXECTBO AEMCTBUTENbHBIX YUCEN, AEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUYHBbIE JAecCATHYHBbIE JIpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKIY MHOKECTBOM JEHCTBUTEIIBHBIX YHCENT U KOOPAUHATHOM MPAMOM.

CpaBHeHHE JI€HCTBUTENIBHBIX 4YHCeN, apudMeThyeckue JeHUCTBUA C
JEWCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXalOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxkEéHHOE 3HAUECHUE BEIMYUHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJIbTaTOB BEIYUCICHUH.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemenne ypaBHEHUH, CBOIAAIIMXCS K JINHEMHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsbl pelieHus ypaBHEHUNW TPEThEW U YETBEPTOMU
CTENEHEN PA3JI0KEHUEM HA MHOXKUTEU.

Pemienue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHue TEeKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemienue cuctem aByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHHH,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Japyroe — BTOpod creneHu. [ 'paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1au aareOpandyeckuM CriocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemeHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TmlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
['padprueckas wHTEpHpeTalyss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBaapatnunas ¢ynkuus, e€ rpadpuk u cBoictsa. IlapaGona, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

I'padukn Gpyrkmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.



Yucnosble  mociienoBaTeIbHOCTUYUHCI0BBIE  MOC/IE0BATEIBHOCTH M
Nnporpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIHLHOCTH
peKyppeHTHOM (hopmyIioi u popMyioi #-ro useHa.

Apudmernueckas U reoMerpudeckas mnporpeccur. QopMynbl #-rO YiieHa
apu(PMETUIECKON ¥ TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX 7 YJICHOB.

N300pakeHne YICEHOB apuU(PMETUYECKON U TEOMETPHUYECKOW MPOrPecCHid
TOYKaMU Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMAJIbHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«Anrebpay XxapakTepHU3yIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakKJIaHWHA U peaJIu3alliid ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP TPaXKJAHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO 3THUECKUX MPOOIIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBI€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TPOTSHKEHMM BCEHM JKU3HU Il YCHEIHOW TpodeccroHaIbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aad, PEHICHUH, pacCyX JACHHMN, YMEHHUIO BUJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAllMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPE/ICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HayKH Kak cdepbl 4YeoBeueCKOn
JIEATEeIIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI PAa3BUTHS ITUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKH U MAaTeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMU HaBBIKAMH HCCIEA0BATEIbCKON
JeATEIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (popmMHpOBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1AroNmoJIyYus:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTHUBHOCTb), CPOPMHPOBAHHOCTHIO HaBbIKA PeIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIMel Ha TPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JIJIs PEIIeHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KAIOIIEH Cpeibl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKHU
HX BO3MOXKHBIX TIOCIICICTBUI JIJISI OKPYIKAFOIICH Cpejibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakKTepa dKOJOTHUECCKUX TPOOJIeM U IMyTeH UX PEIIeHNUS,

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMyIHpOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH U
MOCJIEACTBHUSA, (POPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jijornueckue JeMCTBHUA:

e BBIBJISATh U XapAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWWA MEXIy MOHITHIMH, (HOPMYIUPOBATH
ONpPENICIICHUS]  TOHSATUH, YCTAaHABIMWBATh CYIICCTBEHHBIM  IMPU3HAK
KiaccuuKaluyu, OCHOBaHUS Il OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO AHAJIN3A;

e BOCIpPUHUMATH, (QopMymHpoBaTH W  NPEOOPA3OBHIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC W OTPUIIATCIIbHBIC, €IWHWYHBIC, YAaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBUBISITP ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeurss B (akTax, AAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX,
npeagaraTb KpUTEPUU JIJIs BHISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U
WMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh J10Ka3aTeabCTBA MaTEMAaTUUECKUX YTBEPKIECHUH (IIpsIMbIE U OT
IIPOTUBHOTO), MPOBOAMTH CAMOCTOSATENIBHO HECIOKHBIE JI0Ka3aTesIbCTBa
MaTeMaTUYecKux (HaKkToB, BBICTPAUBATH AapPTryMEHTALUIO, IPUBOJIUTH
MIpUMEPBI U KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS,
BBIOMpATh C€roco0 penieHust ydyeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BapMAaHTOB peElIeHMs, BBIOMpATh Hauboyiee MOAXOASIIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue 1eMCTBUA:

HCITOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATECIbLCKHA WHCTPYMEHT ITO3HAHWS,
(dbopMyTupOBaTh BOMPOCH], (UKCUPYIOIMUE MPOTHBOpEUne, MpodIemy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOE, (HOpMUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHEHHE,

MPOBOJIUTH IO CAMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEA0OBAHHUE IO YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOO0I;
CaMOCTOATENHFHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOICHUS, MCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH
TIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB H 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TaKKE BBIIBUTATH
MIPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh WU H3OBITOYHOCTh HWH(OpMaIUU, HaHHBIX,
HEOOXOAMMBIX JIJIS PEIICHHUS 3aa9H;

BBIOMPATh, aAHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
MH(OOPMAIUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABICHHUS,

BBIOMpATh (GopMy TMpeACTaBiICHUS HWH(POpMAIMM H WLIIOCTPUPOBATH
perraemMbie 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOW TpapuKkod U HUX
KOMOHWHAIIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OpPMAIUU TIO KPUTEPUSM, MPEIIOKCHHBIM
yUHTENIEeM WiIH CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATDH U (1)0pMy.TII/IpOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBHUAMU
H OCJIsAMHU O6I]_[€HI/I$I, ACHO, TOYHO, 'PAMOTHO BbIpa’XaTb CBOIO TOYKY 3PCHUS



B YCTHBIX U NMUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBII pe3ybTaT;

B X0J1e 00CYXKEHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBATh MU, HAIIEJICHHBIE HA MIOUCK
pElIeHUs, COIMOCTaBISITh CBOU CYXJCHHUS C CYXACHUSMH JPYTUX
YYaCTHUKOB JUaora, oOHapy>KUBaTh PAa3INM4Ue€ U CXOACTBO MO3MUIUH, B
KOpPpEKTHOU PopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
OpPEACTaBIATh  PE3yJdbTaThl  pEIIEHHUS  3aJauyd,  DKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (POPMAT BHICTYIUICHUS
C y4€TOM 3ajia4 MPEe3eHTALNN U OCOOCHHOCTEN ayIUTOPUH;

MMOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaJIbHON
paboThI MPU PEIICHUH YYEOHBIX MATEMAaTHYECKUX 3a]1aY;

NPUHUMATH L€ COBMECTHOM NIESTENBHOCTH, TUIAHUPOBATh OPraHU3aLINI0
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroOBapuBaThCA,
00CyXIaTh IPOIIECC W Pe3yIbTaT paboThl, 0000MaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TIPYyNmNoBBIX (opmax paboTel (0OCykaAeHUs, OOMEeH
MHEHUSIMHU, MO3TOBBIE IIITYPMbI U APYTHUE), BHIMOJIHSITH CBOIO YACTh Pa0OThHI
U KOOPJMHHUPOBATh CBOM JEUCTBUS C JPYTMMHU 4YJICHAMH KOMaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISAThH IUIaH, aJITOPUTM pelIeHus 3aaauu (UiIu ero
4acTh), BBIOMpATh CIOCOO PEIICHUS ¢ YUYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUHN ¢ y4ETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJBbHBIH HHTEJJICKT:

BJIa/IETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIiecca U pe3ysbTara
pelIeHus] MaTeMaTUIEeCKOM 3a1auH;

MPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBHCTB,
HalIEHHBIX OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjIbTaTa JACSITCIbHOCTH TTOCTABICHHON IETH U
YCIIOBHSIM, OOBSICHATH MPUYUHBI JOCTHKCHUS WU HEAOCTWIKEHUS IIEIH,
HAXOJIUTh OMHUOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 kKJjacce OOyYarONIUICS TMONYYUT CIEIYIONTUE
MPEIMETHBIE PE3YJIbTATHI:

Yucjia ¥ BBIYUCTICHUA

BhITIONTHATH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(MeTHUeCKHe
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHWS YHUCIIOBBIX BBIPAKEHUM, NMPUMEHATh pPa3HOOOpa3HbIC
CHOCOOBI ¥ MPUEMBI BBIUYMCIICHUSI 3HAYCHUI JTPOOHBIX BBIPAKECHUM, COJIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT 0oaHOM (OPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUIHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYO B IECATUYHYIO, B YACTHOCTH
B OECKOHCYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSIIOYUBATH PAIIMOHATILHBIE YHCTIA.

OKpyTasTh YKCIA.

BBITIONTHATh TPUKUIKY U OIEHKY pe3yJIbTaTa BBIYMCIICHHM, OIICHKY 3HAYCHUI
YHCJIOBBIX BBIPQXCHUI. BBIMOTHATH JAEUCTBUS CO CTEMEHAMH C HATypalbHBIMHU
MOKAa3aTeIMH.

[IpuMeHsTh MPU3HAKHU AETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIU HATypaIbHBIX
YHCElL.

PemaTe TpakTUKO-OPUEHTHPOBAHHBIC 3aJ]a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, TPOTOPIIMOHATBHOCTEIO BEIWYMH, MPOICHTAMH, WHTEPIPETHUPOBATH
pE3yNbTAaThl PElIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnons3oBaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSAThH €€
B IIPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaIa.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKECHHM TPH 3aJaHHBIX 3HAYCHUSIX
NePEMEHHBIX.

BrITIONTHATE MpeoOpa3oBaHus IIEJIOT0 BEIPAKECHHSI B MHOTOWICH IIPUBEACHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhITIONIHATS YyMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWICHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOMHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTES, TPYIIIUPOBKU CIaraeMbiX, IPUMEHEHUS
dbopmyI COKpAIIEHHOTO YMHOXKEHUS.

[TpumeHsaTs mpeoOpa3oBaHUsl MHOTOWICHOB IS PEIICHUS Pa3IUYHBIX 3a/1a4
U3 MaTeMAaTHKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypajJbHBIMHU IOKA3aTENSIMHU  JUIs
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHHs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NMPUMEHSS NpaBHIIA
Iepexoia OT UCXOTHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIX YKCJIO KOPHEM YPaBHEHUSI.

[IpuMensTh rpaduuecKkrue METOIbl MPU PEIICHUU JTUHEUHBIX YPAaBHEHUHN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBIAIOIMIMXCA PEIICHUEM JHHEHHOTO
YPABHEHUS C ABYMsI IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON TNIOCKOCTHU TpadUK JIMHEHMHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, TOJIb3YSCh TPaUKOM, MPUBOAUTEH TPUMEPHI PEILICHUS YPaBHEHUS.

PemaTte cucremsl JByX JIMHEWHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMU, B TOM
qrclie rpaduaecku.

CocraBisiTh W pemiaTh JMHEHMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMI O yCIOBUIO 3aJa4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJIbTaT.

DOyHKIUU

N3o0pakaTh Ha KOOPJAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoM sI3bIKe.

OTMmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHU IO 3aJIaHHBIM KOOpJHMHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOUMOCTb,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

HaxoauTs 3HaueHne GyHKIIMU N0 3HAUYCHUIO €€ apryMeHTa.

[Tornmate rpadudeckuii crocod MPEACTAaBICHHS W aHaiM3a WH(OpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATh HHMOPMAITUIO U3 TPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE TMPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX
YuCell JUIsi CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIICHUHN, N300paxkaTh JCHUCTBUTEIIbHbBIC
4yycia TOYKaMU Ha KOOPJAWHATHOW MPSMOM.

[IpuMeHsaT, TOHSATHE apU(METHYECKOTO KBAJIPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIOJB3YS TPHU HEOOXOAMMOCTH KAIBKYJSTOP, BBIMOIHSITH
nmpeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpaTHbIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anmucy OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX
npo0eii u creneneit yucna 10.



AnredpanyecKue BbIpaKeHUs

[IpyuMEHATh TMOHSATHE CTENEHUW C M[EJNbIM I0Ka3aTeleM, BBIIOJIHATD
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIIEHHU C 1IEJIBIM IT0Ka3aTeIeM.

BBINOMHATH TOXIECTBEHHBIE MPEeOOpa30BaHuUs pallMOHATbHBIX BRIPAKEHUHN Ha
OCHOBE TPABUJI JICUCTBUI HA/I MHOTOUYICHAMH U aJITeOpandeCcKUMH TPOOSIMH.

PacknanpiBaTh KBaJpaTHBINM TPEXUIICH HA MHOKUTEIIH.

[TpumensTh mpeodpa3oBaHus BEIPAKECHHUM I PEIICHUS Pa3TUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX NPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHEHBbIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHWS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM ypaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHU (YCTaHaBIMBATh, UMEET
J ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PEUICHMS, €CIU MUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (GOPMYIUPOBKH 3a1auu K e€ anreOpamdeckoit
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WA CHCTEMBbI YpaBHEHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLICHKH, PEIIaTh
JMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpauecKyIo
WJUTIOCTPALIUIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUNHA

[ToHumMaTh ¥ KCHONB30BaTh (PYHKIIMOHAJIbHBIE MOHSATUS U A3BIK (TEPMHHBI,
CUMBOJIMUECKHE OOO3HAUCHHUS), OMNMpEAeNsaTh 3HAuCHHE (PYHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeIesTh CBOMCTBA (DYHKIIMU MO €€ rpauKy.

Crtpoutb rpaduku deMeHTapHBIX (YHKIIUA BUIA:

y=k/x,y=x2,y=x3.y = x|, y = VX, OIIUCBIBATb CBOWCTBA YHCIOBOI (yHKIIHH
o e€ rpaduxy.

K xoHmy oOydenus B 9 kJjacce oOydYaromuiicsi TOJYYUT CJIICIYIOIIHNE
MpeAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PALIUOHAIIbHBIC U HPPALMOHAIBHBIE YUCIIA.

BoinonssaTs apudmMeTnyeckue AeCTBUS C pallMOHAIbHBIMU YUCIIAMU, COYeTast
YCTHBIE U THUCbMEHHbIC MPUEMBI, BBIMOIHATH BBIYMCICHUS C UPPaAllMOHATBHBIMU
YUCIaMHU.

HaxoauTts 3HaueHUs CTENEHEN C LEJIBIMU ITI0Ka3aTeIsIMU U KOPHEHN, BBIYUCIISATD
3HAYEHUS YUCIOBBIX BBIPAKECHHI.

OKpyrJIsITh  IEUCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKHUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.



YpaBHeHUs U HEPABEHCTBA

PemaTe inHElHbIE U KBaApaTHBIC YPABHEHUS, YPABHEHUSI, CBOIALINECS K HUM,
npocTeime ApoOHO-paIIMOHATBHBIC YPABHEHUS.

Pemate cucrtembl ABYX JMHEHMHBIX YPAaBHEHHUU C JABYMs IMEPEMEHHBIMU WU
CHUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JINHEWHBIM.

Pemate TekcTOBBIE 3aauM anreOpanvyeckuM CrocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS WUIIA CUCTEMBI JIByX YPABHEHHM C ABYMs IEPEMEHHBIMU.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM ypaBHEHUM, B
TOM YHCJIE ¢ TPUMEHEHUEM T'paUUECKUX MpeACTaBICHUM (yCTaHABINBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300paxaTh
pEelIEHNE HEPABEHCTB HAa YHMCJIOBOM NPSIMOM, 3alMCBHIBATH PELICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiatp  cuCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alIMCHIBATh PELIEHNE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JWYHBIX 3a/a4.

DyHKUNH

Pacno3naBath (yHKIMM U3y4deHHBIX BHUJIOB. [loka3bpiBaTh cXeMaTHYECKU

pacroyoKeHue Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoOB PYHKIWHA BUIA: ) = kX, y =
kx+ b,y =k/x,y=ax2+bx+c, y=x3,y=1x y = |x|, B 3aBHCUMOCTH OT 3HAYCHHUIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth u n300pakaTh CXEeMaTHYECKU TpapUKU KBAJAPATUUYHBIX (DYHKITH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMN MO UX Tpadukam.

Pacno3naBath kBagpaTUUHyr0 (PyHKIHIO 1O GopmMmysie, MPUBOIUTH TPUMEPHI
KBaIPATUYHBIX (YYHKIMHA U3 peaTbHOM XU3HU, PUBHKHU, TCOMETPHH.

YucsioBbIe MOCIEI0BATEILHOCTH U IIPOrPeCcCUm

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU MPU Pa3HBIX
crioco0ax 3a/1aHusl.

BbIMOAHATH BBIYMCIACHUS C HUCHOJB30BaHMEM (opMyna n-ro uieHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh wiieHbl IMOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPJIUHATHOMN
MJIOCKOCTH.

PemaTp 3agaun, CBA3aHHBIE C YMCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YuClie 33a/la4d U3 PEeAbHOM JKU3HU (C MCIOJIb30BAHUEM KaJBKYJSATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE

IINTAHUPOBAHME 7 KJTACC

C palMoHaIbHBIMU
yucinamu. CpaBHEHHE,
yHOpSI0YUBaHUE
parMoOHAIBHBIX YUCE.
CreneHb

C HaTypaJIbHBIM
ITOKAa3aTeeM.
Penienrie ocCHOBHBIX
3a/1a4 Ha Jpodu,
MPOIIEHTHI

W3 pEAUTbHOU
IIPAKTUKH.

[Tpu3Haku 1eIMMOCTH,
Pa3NOKEHUS

Ha MHOYKHTEIIN
HaTypaJIbHBIX YHCEIL.
PeanbHbie

HanmvenoBanue pazznena |KonmyuecTBo OcHoBHOE OCHOBHBIC BUIBI JEATETHHOCTH O0YJAFOIIIUXCS
(Temnl) Kypca 4acoB COJICp)KAHUE
Yyiciia ¥ BEIYMCIIEHHUS. 25 Iloustue CucreMaTH3UPOBATH M 000TAIATH 3HAHUSA
PanmoHanbHBIE YKCcIa PaAIMOHAIBHOTO YHCIa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmerndeckre CpaBHMBATH U YNOPSII0YMBATH APOOHU, TPeoOpPa3OBHIBAS
JIEUCTBHS IPY HEOOXOTUMOCTH JICCATUYHBIC IPOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JIECSITUYHBIEC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpumeHsTh pasHooOpasHbie CIOCOOBI M PUEMbI
BbIYUCJICHUS 3HAYCHUI APOOHBIX BHIPAKECHUM,
coJiepKalnx OOBIKHOBEHHBIE U IECATUYHBIC IPOOH:
3aMEHSTh IPU HEOOXOTUMOCTH IECATUUHYIO TPOOh
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH
BBIpAKEHUE K (popme, Hanbosee yT0OHOM 11 BBIYMCIICHHUI,
peoOpa3oBbIBATh IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE

U JICJICHUE JIECITUYHBIX APOOEH K JEUCTBUSM C IIETBIMU
YUCJIAMHU.

IIpuBOAUTH YHCI0BbIE M OYKBEHHbIE IPUMEPbI CTENIEHU
C HaTYpaJIbHBIM IMOKA3aTEIeM, OOBSICHSS 3HAUCHUS
OCHOBAHUSI CTETICHU U MOKa3aTelis CTENeHU, HAaXOIUTh
3HAYCHUS CTETeHeH Buaa a” (a — m000e parmoHaIbHOE
YHCIIO, 1 — HATYPAJIbHOE YUCIIO).

IHoHMMAaThL CMBICII 3aITUCH OOJIBIIIMX YUCEN C TTOMOIIBIO
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3aBucUMOCTH. [Ipsmas
u obpaTHas
IPONOPLUOHATBHOCTH

JECATUYHBIX JIpoOeit u creneHel uncia 10, npuMeHsATh UX
B PEAJIbHBIX CUTYAIUX.

IIpuMeHATH TPU3HAKU ACITUMOCTH, PA3JIOKEHUS Ha
MHOXHUTEIU HATyPaIbHBIX YUCET.

Pematsb 3a1a4u Ha 4acTH, TPOLIEHTHI, TPOIIOPLIHH,

Ha HaxO0XXJIeHUE ApoOu (TIPOLIEHTA) OT BEJIMUUHBI U
BEJTMYHHBI TI0 €€ IPOoOH (MPOIICHTY), TpoOH (TPOIEHTA),
KOTOPBIN COCTABIISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaAUTH, pa30UpPaTh, OLEHUBATH PA3JIMYHbBIC PEIICHHUS,
3alUCHU PEIIEHUN TEKCTOBBIX 3a7ay.

Pacno3HaBaTh M 00bSICHATD, OIIUPASICh HA ONIPEACIICHUS,
IPsIMO TPONOPLUOHANIBHBIE K 0OPATHO MPONOPIIMOHAIBHBIC
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH NPUMeEPHI
ATUX 3aBUCUMOCTEMN U3 PEaibHOTO MUPA, U3 APYTUX YUEOHBIX
MIPEMETOB.

PemaTh npakTuKo-oprUeHTUPOBAHHBIE 3a]]a4K Ha IpoOH,
MPOLIEHTHI, IPSIMYIO U OOPATHYIO MPOMOPLIMOHAIBHOCTH,
POTOPIIUHU

AnreOpanyeckue
BBIPKCHUS

27

bykBeHHBIE
BBIPAKECHHUS.
[lepemenHslie.
JlomycTtrumeble
3HAYCHUS
IIEPEMEHHBIX.
DOopMyIBL.
[TpeobpazoBanue

OBjaaerp anredpandyeckoil TEPMUHOIOTUEN U CUMBOJIUKOM,
NPUMEHSTh €€ B IIPOLIecCe OCBOCHUS yueOHOro MaTepHala.
HaxoanTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUHN MPU 3a]JaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYUCICHUS IO opMyIIam.
BoinoaHsaTh npeobpa3oBaHus 1ETOTO BBIPAXKEHUS

B MHOTOWIEH MPUBEJEHUEM MOJO0HBIX CIaraeMblIX,
PaCKpBITUEM CKOOOK.

BBINOJIHATH YMHOKEHHUE OJJHOUWIEHA HA MHOTOYJIEH
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OYKBEHHBIX
BBIPAKECHU,
PacKpbITHE CKOOOK
U TIPUBEJICHUE

MOI00HBIX ClIaracMbIX.

CBoliCTBa CTCIICHU
C HaTypaJIbHbIM
MoKa3aTeyieM.
MHOro4JICHBI.
Crnoxenne,
BBIYMTAHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopmyJibl
COKPAILIEHHOT'O
YMHOKEHHS.
Paznoxenue
MHOT'OWJICHOB
Ha MHO>KHUTEIIH

¥ MHOTOYJICHA HA MHOTOYJICH, MPUMEHSITh (POPMYJIbI
KBaJ[paTa CYMMBI M KBaJipaTa pa3HOCTH.

OcymecTBJIATH PA3JI0KEHUE MHOTOYJICHOB HA MHOKHUTEITH
IyTEM BBIHECEHHS 32 CKOOKH OOIIIeT0 MHOKHUTEIIS,
npuMeHeHUs (HOPMYJITBI PAa3HOCTH KBaJAPATOB, GOPMYIT
COKPAIIICHHOTO YMHOKCHHSI.

IIpuMeHsaTH TpeoOpa3oBaHNe MHOTOUYICHOB JIJISI PEIICHUS
Pa3JIMYHBIX 3a]1a4 U3 MaTEMaTUKH, CMEKHBIX TIPEJIMETOB,
U3 pEaIbHOW MPAKTUKH.

3HAKOMHUTBHCS C HCTOPHEl pa3BUTHS MaTEMaTHKU

ypaBHeHI/I}I H HCPABCHCTBA

20

VYpaBHeHUE, TpaBUiIa
mpeoOpa3oBaHus
YpaBHEHUS,
PAaBHOCUJIBHOCTD
YPaBHEHUM.
JluHerHoe ypaBHEHUE
C OJIHOM NIEPEMEHHOM,

Pemarsh IMHEHOE ypaBHEHUE C OHOW MEPEMEHHOM,
NPUMEHSAS MPAaBUJIA IEPEX0]A OT UCXOAHOTO YPAaBHEHUS

K PaBHOCHJIBHOMY €My 00Jjiee MpOCTOro BUA.

IIpoBepsaATH, ABISETCS JIU KOHKPETHOE YHCIIO KOPHEM
YPaBHEHUSI.

IHoxdoupaTs mpuMepkbI Map YUCEI, ABIISIIOIINXCS PEILIEHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsSI IEPEMEHHBIMH.
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pELICHUE JTUHEUHBIX
ypaBHeHU. Pemienue
3a/1a4 ¢ MTOMOUIBIO
YPaBHEHUM.

JIuHenHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema AByx
JINHENHBIX YPABHEHUN

CTpouTh B KOOPJAMHATHOMN MJIIOCKOCTH rpaduK TUHEHHOTO
YPaBHEHUS C IByMsI IEPEMEHHBIMHU; MOJIb3YsICh IPapUKOM,
NPUBOAUTHL IPUMEPbI PEIICHUS YPAaBHEHMUS.

HaxoauTthb perenue CUCTEMBI BYX JIMHEUHBIX YPaBHEHUN
C JBYMsI IIEPEMCHHBIMU.

CocTaBisTh U pelIaTh YPaBHEHUE UIIU CUCTEMY
YPaBHEHMH 110 YCIOBUIO 3a/1a4H, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U I10JIYYECHHBIN
pe3yabrar

C ABYMsI
[IEPEMEHHBIMU
Koopaunate! u rpadukmu. 24 Koopannara Touku N300paxaTh Ha KOOPIUHATHOW MPSIMOMN TOYKH,
DyHKINN Ha npsiMou. YucIioBele | COOTBETCTBYIOLIME 33 JaHHBIM KOOPAUHATAM, JIy4YH, OTPE3KH,
IPOMEXKYTKH. MHTEPBaJIbL; 3alUCHIBATh UX HA aNreOpanvyeckoM s3bIKe.

Paccrosnue mexnay
ABYMsI TOUKaMH
KOOPJMHATHOU
IPSMOW.
[IpssmoyronbHas
CHUCTEMa KOOPJIMHAT
HAa TJIOCKOCTH.
[Tpumepsi rpadukoB,
3aJJaHHBIX
dbopmynamu.
Yrenue rpaduxos

OTMeuaTh B KOOPAUHATHOM IJIOCKOCTH TOUYKHU

10 33JTaHHBIM KOOPANHATAM; CTPOUTH TPAPUKN HECTOKHBIX
3aBUCHUMOCTEH, 3aJJaHHBIX (hOPMYJIaMH, B TOM YHCJIC

C MOMOIITBIO0 UGPOBBIX TaOOPATOPHUH.

IIpuMeHATH, M3y4YaTh NPEeUMYLIECTBA,
HHTEPHPETUPOBATH TpadUUECKU CIIOCOO MPEACTABICHUS
W aHAJIHM3a Pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb oHsATHE (PYHKINH, OBJIA/ICBAThH
(GYyHKITMOHATBLHON TEPMUHOIOTHUEH.

Pacno3naBarth 1uHeHy0 QyHKIUW0O y = kx + b,
OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHI
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peaNbHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKUUU.
I'padux pyHKIIHM.
CaoiicTBa PyHKIUH.
Jluneitnas GyHKIMS.
[TocTpoenue rpaduka
JUHENHON PyHKIUU.

k03¢ puIeHToB k u b.

Ctpouthb rpadpuku quHeHOW QyHKIMH, YHKIMHA ) = | X |.

HUcnoab3oBaTh HU(pPOBBIE pecypChl 1Sl TOCTPOCHUS
rpagukoB GYHKIIUN U U3YUYEHUS UX CBOMCTB.
IpuBoauTh NpUMeEpPHI JINHENHBIX 3ABUCUMOCTEN

B peaJIbHbIX MpPOLIEcCax U SIBJICHUAX

YACOB I10 ITPOTPAMME

I'paduk Gpynkmum
y =lx|
[ToBTOpEeHue u 006001IeHIE 6 IToBTOpEHUE BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX TOHSTUI qucell, BBIYMCIICHU, TpeoOpa30BaHUil BbIpAXKEHUH,
U METOJIOB Kypca pEIICHUS YPAaBHCHHM.
7 xnacca, 000011IeHne OcymecTBJIATH CAMOKOHTPOJIb BBITOJHIEMBIX J€HCTBUN
3HAaHUU M CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUIH,
npeoOpa3oBaHU, MOCTPOCHUH.
PemaTth 3agaum u3 peasibHOM )KU3HU, MPUMEHSTh
MaTeMaTH4YeCKUe 3HAHUSA JIJIsl pEIISHUS 3a7a9 U3 JPYTUX
MPEIMETOB.
Pemiath TEKCTOBBIE 321241, CPABHMBATh, BLIOUPATH
CIoco0bI PEIICHUS 3a/1a41
OBIIEE KOJIMYECTBO 102
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8 KITIACC

KBanparasie kKopHH

u3 yucia. [lonstue
00 uppaIrmoHaIbHOM
yucne. Jlecssitnanbie
MPUOTVHKSHUS
UPpaLMOHATIBLHBIX
qyuces.
JlencTBUTEbHBIE
yucna. CpaBHEHUE
JIEMCTBUTEIIbHBIX
qyuces.

YpaBHeHuUE BUAa

x? = a.

CaoiicTBa
aprupMeTHIECKUX

KBaJIpATHBIX KOPHEH.

IIpeoGpa3oBanue
YHUCIIOBBIX
BBIPAKEHU,
CoJIeprKalIuX
KBaJIpaTHbIE KOPHU

HaumenoBanue paznena |KonumdecTtBo OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0OYYAIOIIHUXCS
(TemnI) Kypca 4acoB COJICpKaHUE
Hucna v BBIYUCIIEHHUS. 15 KBanparnsiit kKopeHb DopMyIMPOBATH ONpeAeJeHUe KBAIPATHOTO KOPHS

U3 Yucia, apuMEeTHIECKOro KBaJPaTHOTO KOPHSI.
IIpuMeHATH Orepanuio U3BJICYEHUS KBAAPATHOTO KOPHS
U3 YHCIIa, MCTIO0JIB3YH ITPU HEOOXOIUMOCTH KAJIbKYJIATOP.
OueHuBaThb KBaJpaTHbIE KOPHU LEIBIMU YHCIAMU U
JNECATUYHBIMU IPOOSIMHU.

CpaBHUBaTh U YHOPSAA0YMBATH PALlOHAJIbHbBIC

Y UPPALMOHAIIBHBIE YHUCIIA, 3aITUCAHHBIE C TOMOIIBIO
KBaJIPaTHBIX KOPHEU.

HMcciieoBaTh ypaBHEHHE X° = @, HAXOAUTH TOYHBIE

U IpuOIMKeHHbIE KOpHU Tipu a > 0.

HccaenoBatb CBOMCTBA KBAAPATHBIX KOPHEU, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCTOJIb30BAaHUEM KAIIbKYISTOPa
(koMIIBIOTEPA).

JloKka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSTh UX IS PeoOpa3oBaHuUs BEIPAKECHUIA.
BoInoHATH MpeoOdpa3oBaHus BEIPAXKEHUN, COJEPKAITUX
KBaJpaTHbIC KOPHHU.

Bripa:xxaTh nepeMeHHbI€ U3 TECOMETPUUECKUX U PUBHMUECKUX
dbopmy.

BopryucasiTb 3HaYeHHUS BBIPAKEHUMN, COACPIKALINX
KBaJ[paTHbIC KOPHU, UCIIOJIB3YS PU HEOOXOIUMOCTH
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KaJIbKYJISITOP.

Hcnoab3oBath B X0/ peLICHUS 3a/1a4 3JIEMEHTApHBIE
MPE/ICTaBIICHUS, CBSI3aHHBIC C MPUOIHKEHHBIMUA 3HAUCHUSIMHU
BEJIMYHH.

3HAKOMHUTBHCS C UCTOPHUEN Pa3BUTUSI MATEMATUKU

Yunciia v BEIYUCIICHUS.

CrerieHs ¢ HEIbIM

@opMyJIMPOBATH ONPeaeIeHHe CTEIIEHHU C LIETbIM

CreneHb ¢ UenbIM NIOKAa3aTeJIEM. MIOKAa3aTeJIEM.
NIOKa3aTeyieM CranpaprHas 3anuch IIpeacraBiasiTh 3alUCh OOJBIINX U MAJIBIX YHCEII
YHuCIa. B CTaHJAPTHOM BUJIE.
Pa3meps1 00beKkTOB CpaBHUBATB UKCJIa U BEJIMYUHBI, 3aAICAHHBIE
OKpY>Karollero Mupa C UCIOJIb30BaHUEM crernenu 10.
(OT BIEMEHTapHBIX Hcnoab30BaTh 3aNUCh YUCEN B CTAHAAPTHOM BHJIE
YaCTUII TSl BBIPAXKEHUSI pa3MEePOB OOBEKTOB, IITUTEILHOCTH
10 KOCMHYECKUX IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
00BEKTOB), DopMyIMPOBATh, 3alIUCHIBATH B CHMBOJIMYECKOH (hopme
JUTUTENBHOCTD Y WJUTKOCTPHPOBATH IPMMEPAMHU CBOKCTBA CTEIEHU
IIPOLIECCOB C LEJIBbIM MOKA3aTENEM.
B OKpyxatoieM mupe. | IlpuMeHsiTh cBoiicTBa cTENeHU JUTsl MPeoOpa3oBaHMs
CBolicTBa CTENIEHU BBIPAKEHUI, COJIEPKALUX CTEIIEHU C LEIbIM ITOKA3aTEIIEM.
C LIEJIbIM ITOKa3areeM | BbINOJHATH JeMCTBUS C YHCIIaMU, 3alTMCAHHBIMU
B CTaHJapTHOM BUJE (YMHOXEHUE, ICJICHUE, BO3BE/ICHHE
B CTEIICHB)
Anrebpanueckue KBagpartuslii Pacno3HaBaTh KBaIpaTHBIN TPEXUJIEH,
BbIpakeHus. KBanpaTHbliit TPEXUJICH. YCTAaHABIUBATh BO3MOXHOCTbh €r0 Pa3JIOKECHUS
TpeX4uJIeH Pasznoxenne Ha MHOYKUTEJIU.
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KBa/IpaTHOTO
TpeXuJieHa
Ha MHOXHUTEIN

PackiaabiBaTh HAa MHOKMTEJIM KBAIPATHBIN TPEXUJICH
C HEOTPULIATENbHBIM JUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKCHHUSL.
AnreOpandeckas 1poOb

15

AnreOpaunyeckas
TPOOb.
Jlomyctumele
3HAYCHUS
NIEPEMEHHBIX,
BXOISATITUX

B aJIreOpanvecKue
BBIPAKCHHUSL.
OCHOBHOE CBOMCTBO
anredpandecKou
npoou. CokparieHue
pooei.
Crnoxenne,
BBEIYHUTAHNE,
YMHOKEHUE

U JIeJICHUE
anredpanvecKkux
npoOei.
[IpeobpazoBanue
BBIPAKECHU,
COJIEpIKaIUX
anrebpanvecKue
Ipoou

3anuceIBaTh AreOpanyecKue BbIpaKeHUS.

HaxoauTs 061acTh onpeeneHus pauoHaIbHOTO
BBIPAXKECHMUSL.

BbINOJIHATH YUCIIOBbIE MOJCTAHOBKH U BBIYMCJIATH
3HaYeHue ApoOU, B TOM YHCIIE C TOMOIIbIO KATbKYJISATOPA.
@opMyTHPOBATH OCHOBHOE CBOMCTBO alreOpandeckomn
IpoOu 1 MPUMEHSITh €ro JJis peoOpa3oBaHust IPOOEH.
BoInosHATH JeiicTBUS ¢ anreOpandyecKuMu JIpoOsiMu.
IIpuMeHSATH Npeodpa3oBaHUA BEIPAKECHUM IS PELICHUS
3a/1a4.

BoipaxkaTs nepemenHble 3 Gopmyn (GU3HIECKUX,
reOMETPUYECKUX, OMTUCHIBAIOIITNX OBITOBBIE CUTYAIIUN )
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YpaBHEHMS U HEPABEHCTBA.
KBagpaTHble ypaBHEHHUS

15

KBagpaTHoe
ypaBHenue. HenosHoe
KBaJpPaTHOE
ypaBHeHue. Gopmyiia
KOpHEN KBaJpaTHOIO
ypaBHeHud. Teopema
Buera.

Pemenune ypaBuenui,
CBOJIAILINAXCA

K KBaJPAaTHBIM.
[TpocTetitue npoOHO-

Pacno3zHaBaTh KBaJpaTHbIE YPABHECHHS.

3anucbiBaTh (POPMYJLY KOPHEW KBAIPATHOI'O YPAaBHEHUS;
pemiaTb KBaJApaTHbIe YPABHEHMS — I1I0JIHBIC U HEIIOJIHBIE.
I[IpoBoauTh Npocreiinme UCCaeJ0BAHUSA KBAIPATHBIX
YPaBHEHUM.

Pemiarb ypaBHeHUs, CBOJAIIMECS K KBaJAPATHBIM,

C TIOMOIIIBIO MPE0OPa30BAHUM U 3AMEHOU MEPEMEHHO.
Ha0Juronath 1 aHAJIM3UPOBATH CBA3b MEXY KOPHAMHU

1 K03 (HULIMEHTaMH KBAaIPaTHOTO YPaBHEHUS.
®opmyaupoBath Teopemy Buera, a Takke 00paTHytO -
TEOpPEMY, IIPUMEHSTH 3TU TEOPEMBI ISl PELICHUS 3a/1a4.

palMOHAJIBHBIE Pemiath TeKCTOBBIE 321a4UH aNTeOpanuecKuM CIIOCOOOM:
YpaBHEHUS. HEPEXOJIUTH OT CJIOBECHON (POPMYIMPOBKH yCIOBUS 3a4a4U
Peuienne TeKCTOBBIX K aJire0pandecKkoil MOJIENIN ITyTEM COCTaBJICHUS YPaBHEHUS;
3a/1a4 ¢ IOMOMIBIO pelIaTh COCTAaBJIIEHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
KBaJpaTHBIX pe3ynbTar.
ypaBHEHUIN 3HAKOMHUTBCS C HCTOPHEN pa3BUTHUS AITEOPHI

YpaBHEHUS U HEPABEHCTBA. 13 JIuHeHoe ypaBHEHHE Pacno3HaBaTh JIMHENHbBIC YPABHEHUS C IBYMS

CucremMbl ypaBHEHAN C AByMs [IEPEMEHHBIMU.

[IEPEMEHHBIMU, €T0
rpaduk, mpuMepbl
peuieHns ypaBHEeHUN

B LIEJIBIX YHCJIIAX.
Pemenune cucrem aByx
JINHEWHBIX YPaBHEHUM
C AByMs

Ctpoutsb rpadviky TMHEHHBIX YPABHECHUH, B TOM YHUCIIC

HCI0JIb3YyH HU(PPOBBIE pecypcehl.

Pa3znuuarth napaienbHbIE U IEPECEKAIOIINECS TPAMBIE
10 UX YPAaBHEHUSM.

Pemats crucTemsbl IBYX JIMHEWHBIX YPABHEHUM C IBYMS

MEPEMEHHBIMU MTOJACTAHOBKOU U CII0KEHUEM.

PemaTp npocreiiime CUCTEMBI, B KOTOPBIX OHO
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MepEeMEHHBIMU.
[TIpumeps! penieHus
CHCTEM HEJIMHEHUHBIX
YpaBHEHUM

C IByMs
MIEPEMEHHBIMU.
I'padpuuaeckas
WHTEpIpeTaIus
ypaBHEHUS

C IByMsl
EPEMEHHBIMU

1 CUCTEM JIMHEHHBIX
YPaBHEHHU C IByMs
NePEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIIbIO
CHUCTEM ypaBHEHUI

Y3 YPABHEHHM HE SIBIIACTCS JTUHEUHBIM.

IIpuBoauTh rpapuuecKyr0 MHTEPIPETAUUIO PELIEHUS
YpaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHECHUH
C ABYMsI IEPEMEHHBIMU.

Pemarthb TekcTOBBIE 3aaUM AJIreOpandecKuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrtaa

12

YucioBbie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JInHeHbIe
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petienue. CucTemsl

®opMyJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOM MPSIMOM, JOKA3bIBATH
anredpanyvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
Pemarsp 1MHEHBIE HEPABEHCTBA C OAHOW MEPEMEHHOM,
n300paxaTh pelIeHNe HEPABCHCTBA HA YHMCIIOBOM MIPSMOM.
PemaThb cucTemMbl JIMHEMHBIX HEPABEHCTB, N300paxaTh
pelIeHre CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSMOU
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JINHENHBIX HEPABEHCTB
C OHOM IIEPEMEHHOU
U WX pEUICHHUE.
N3obpaxenue
peLIeHUs TMHEHHOTO
HEPABEHCTBA U UX
CUCTEM Ha YUCIOBOMN
IPSAMOU

OyHKINN.
(OCHOBHBIE TOHITHUSA

[TonsiTne QyHKUIUH.
ObnacTb onpeneneHus
1 MHOKECTBO
3HAUYEHUN DYHKIIHH.
CriocoObl 3a1aHus
byHKIHMA.

I'padux pyHKIMM.
CaoiicTBa (yHKIIUH,
UX OTOOpakeHue

Ha rpaduke

Hcnoab3oBath QyHKIHOHAIBHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

Boruncasitb 3HaYeHus QYyHKIIMM, 3a1aHHBIX

dbopmysamu (mpu HEOOXOTUMOCTH UCIIOIB30BaTh
KQJIbKYJISITOP); COCTABJISATH TA0IHIbI 3HAYEHU I

GyHKIMY.

CTpouthb no Toukam rpa@puku QyHKIIUH.

OnuceiBaTh cBOMCTBA (DYHKIIMU Ha OCHOBE €€
rpaduueckoro npeacTaBiIeHUs.

Hcnoab3oBath GyHKIHOHATBHYIO TEPMUHOJIOTHIO

U CHMBOJINKY.

HccaenoBathb npuMmepsl rpaduKoOB, OTPAKAIOIINX PeabHbIC
IPOLIECCHI U SIBJICHHUS.

IIpuBoOAUTH NPUMeEPBI IPOIIECCOB U SIBJICHUN C 38JJAHHBIMU
CBOMCTBaMU.

Hcnoab3oBaTh KOMIIBIOTEPHbIE NPOTPAMMBI

JUTSI TOCTPOEHUs TpaUKOB (PYHKIIMI U U3yUYEeHHUS

MX CBOWCTB
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DyHKIUY.
Uucnossle pyHKINU

Yrenue u nocTpoeHue
rpadukoB GyHKIHIA.
[Tpumeps! rpadukoB
byHKIHH,
OTpaXKaKOIINUX
peabHbIe TTPOIIECCHI.
OyHKIMH,
OIMCHIBAIOIIIC
IPSAMYIO0 U OOpaTHYIO
MPONOPIUOHATIbHBIC
3aBUCHUMOCTH, UX
rpaduku.

I'paduk GpyHkmun

y =2

DOyHKINU
y=x,y=x,
y=vVx, y=|x|;
rpaduaeckoe
pellIeHUE YPAaBHEHU
Y CUCTEM YpaBHECHUI

HaxoauTs ¢ nomoumbio rpagpuka GyHKIMN 3HAYEHUE OJTHOU
Y3 paCCMAaTPUBAEMBIX BEJIMYHH 110 3HAYECHUIO APYTOM.

B HecnoXHBIX ciydasx BbIPaxkaTh (OPMYJI0M 3aBUCHMMOCTD
MEXKy BEJIMYNHAMM.

OnuchIiBaTh XapakTep U3MEHEHUS OTHOW BEJTNYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS JIPYTOil.

Pacno3naBaTthb BUIbI M3y4aeMbIX (DYHKITUH.

IHoka3bIBaTh CXeMaTHY€CKH T0JI0KEHUE HA KOOPAUHATHOM

IIIOCKOCTHU rpaduKoB QyHKIMH BHAA: y = X%,y = X°,

vy =vVx, y = |x|.

Hcnoab30BaTh QyHKIMOHAJIBHO-TPadUUECKHUE
NMpPeACTABJICHUSA JIJI PELICHUS U UCCIIEIOBAHUS YPABHEHHU I
Y CUCTEM YPaBHEHUM.

IIpumensaTs ungpoBbie pecypcehl 1Isl IOCTPOCHUS
rpagukoB GyHKIIUI

[ToBTOpeHue u 06001ICHIE

[ToBTOpEHUE
OCHOBHBIX NOHATHUH
1 METOJIOB KYpCOB
7 1 8 KJ1accoB,
000011IeH1E 3HAHUH

Bbi0upaTh, NPpUMEHSATH, OLEHUBATDH CIIOCO0BI CPAaBHEHUS
YHCEJl, BRIUUCIECHUH, TPe0Opa30BAHMI BBIPAKEHUN, peLICHUS
YPaBHEHUM.

OcyuiecTBJIATH CAMOKOHTPOJIb BBITTOIHAEMBIX IEHCTBUM

Y CaMOIPOBEPKY pe3yJIbTaTa BEHIYUCICHUN, TPeoOpa30BaHUI,
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ITOCTPOEHUM.

Pemars 3apa4u u3 peajibHOM KU3HHU, IPUMEHATH
MAaTeMaTHYECKUE 3HAHUS IS PELIEHUs 3a1a4 U3 APYTUX
IIPEAMETOB.

Pemarthb TekcTOBBIE 32/1a4H, CPDABHUBATH, BLIOUPATH
CIOCOOBI PEIICHUS 3a]1a4U

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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9 KJIACC

HaumenoBanue paznena  |KommuecTso OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YYAIOIINUXCS
(Temnl) Kypca 4acoB COJIEp)KaHUE
Uucna v BEIYUCICHUS. 9 PannonanbHeie uncna, | Pa3BuBaTh mpeacraBJIieHMs O YKHCIIAX: OT MHOXECTBA
JleficTBUTEIbHBIE YHCTIA UppaLMOHATIbHBIE HATypaJbHBIX YACEI 10 MHOXKECTBA I€UCTBUTENIbHBIX YUCEIL.
YKCIIa, KOHEYHBIE O3HaKOMHTBCSI C BOBMOXXHOCTBIO ITPEICTABIICHHUS
1 OECKOHEYHbIE JEUCTBUTEIBHOTO YHCIa Kak OECKOHEUHOM AECATUYHON
JECSITUYHBIE JPOOHU. IpoOu, MPUMEHSATH JACCSITUYHBIEC TPUOIIKEHUS
MHoxecTBO palMOHAJIbHBIX U UPPALMOHAIBHBIX YUCET.
JeHUCTBUTENBHBIX M300paxkath NeiCTBUTEIbHBIEC YHCIIA TOUKAMHU
YUCell, KOOPJIMHATHOM IIPSAMOM.
NeNCTBUTETbHBIC 3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
qyucia Kak JIEMCTBUTEIILHBIE YUCIIA.
OeCKOHEUHBIE BbInOHATH, cCOYeTast yCTHBIE U TUCbMEHHBIE IPUEMBI,
JECATUYHBIE JPOOH. apudgmMeTnyecKkue 1eiicTBUS C PAIMOHAIbHBIMU YUCIIAMU;
B3auMHO 01HO3HAYHOE | HAXOAMTB 3HAUEHUS CTEIECHEW C UEIbIMH ITOKA3ATEISIMU
COOTBETCTBHUE MEXKIY Y KOPHEW; BBIYMCJISATD 3HAUEHHSI YUCIIOBBIX BBIPAXKEHHI.
MHO>KECTBOM HHonyunTs npeacraB/jieHHe O 3HAYUMOCTH
JEUCTBUTENBHBIX JEACTBUTEIBHBIX YUCEJ B IPAKTHYECKON JEATEIBbHOCTH
YHUCEJI U MHOKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOM AHaIM3MPOBATH U JeJATh BBIBOJABI O TOYHOCTH
MPSIMOH. NPUOJIMKEHUS IEUCTBUTEIBHOIO YHUCIIA IPU PELICHUU
CpaBHeHue 3a7ad4.
JEHUCTBUTEIBHBIX yrcell, | OKPYIJIATH NJEHCTBUTEIbHBIEC YNCIA, BBINOJIHATH
apupMeTHIECKUe NPUKUIAKY PE3yJIbTaTa BEIYHUCICHUM, OLIEHKY 3HAYECHU I
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JNEUCTBUS

C NEUCTBUTENBHBIMU
YUCIIAMH.
[Tpubnmxennoe
3HAYCHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIKEHHUSI.
OKpyrieHue 4ucen.
[Ipukuaka u oneHka

YHUCJIOBBIX BBIPAKEHUIA.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

pE3yIbTATOB
BBIYMCIICHUAN
YpaBHEHMS U HEPABEHCTBA. 14 JIunentnoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M IPUMEHATH rpaguyecKue
YpaBHEHUS C OJHOMN Pemenne ypaBHeHui, METO/bI [IPU PEIICHUN YPAaBHEHUH, HEPABEHCTB U UX
MIePEMEHHOU CBOJSAIINXCS CHUCTEM.
K JINHEVHBIM. Pacno3naBars 1einbie ¥ IpoOHbIE YPABHEHHUS.
KBagpaTHoe Pemiate JiMHelHbIE M KBA/JIPATHBIC YPABHEHUS,
ypaBHeHue. Penienue ypaBHEHUS, CBOJIAIIMECS K HUM, POCTEMIIne ApoOHO-
YpaBHEHUH, palMOHAJIbHBIC YPABHEHHS.
CBOZAIIMXCSA IIpeanararb BO3MOXHbBIE CIIOCOOBI pEIIEHUS] TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKAaTh MX M PelIaTh TEKCTOBBIC 3a/1a41
bukBagparnbie pa3HbIMU cIIocO0amu.
YPaBHEHUS. 3HAKOMUTBHCS ¢ MCTOPHEN Pa3BUTHUSI MATEMATUKHU
[TIpumeps! perieHus

YPaBHEHUU TPEThEN
Y YETBEPTOU CTENICHEU
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Pa3JIoKEHUEM
Ha MHOKHTEJIH.
Pemenne qpoGHo-
palMOHAJIBHBIX
YPaBHECHUM.

Penienne TekcTOBBIX
3a/1a4 aire0opandeckKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucrtemMbl ypaBHEHUI

14

YpaBHEHHUE C AByMS
NIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHENHBIX YPAaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHUMH, OJTHO

13 KOTOPBIX JUHENHOE,
a Ipyroe — BTOpOu
CTCIICHHU.
['padmueckas
UHTEPIIPETALNS
CUCTEMBI YPAaBHEHU I

C ABYMs IEPEMEHHBIMMU.
Pemenne TekCTOBBIX

OcBauBaTh 1 NPUMEHSATH [IPUEMBI PEILIEHHS CHCTEMBI
JIBYX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

U CHCTEMBI IByX YPAaBHEHU, B KOTOPBIX OJJTHO YPABHEHUE
HE SIBJISICTCS JIMHEHHBIM.

Ucnoan3oBath GyHKIMOHAIBHO-TpapUUECKUe
MIPE/ICTABIICHUS ISl pellleHUs M MCCJIeJOBAHUS YPAaBHEHU
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHON
(GhopMYIHPOBKY YCIIOBHS 3aJ]a4M K alireOpandecKor MOAEIH
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHH; pelaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHHIl; HHTEPIPETHUPOBATH
pe3yJIbTart.

3HAKOMHUTBCS C HCTOPHUEi pa3BUTUS MAaTEMaTHKU
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3a/1ay anreOpandecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnoseie Yurarsh, 3alIUCHIBATH, IOHUMATH, HHTEPNPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCMOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOKCTBA. BoinosaHaTh mpeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATH
JIunelinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTth JIMHENHbBIC U KBaJApaTHBIC HEPABEHCTBA.
C OJHOM IEPEMEHHOM PemiaTp nuHeliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX pPEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUYAOIIUX
CucreMbl TMHEUHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU ITOJIyYEHHBIE PEIICHUS.
NEPEMEHHON U UX MN300paxkaTh penicHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHuE. Ha YHCJIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBagpartusie CUMBOJIOB.
HEPABEHCTBA U UX PemaTh kBajipaTHbIC HEPABEHCTBA, UCTIONIB3YS
peuieHue. rpaduyeckue npeicTaBICHuUs.
I'padpuueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA MIPU PEIICHUHT
VMHTEPIIPETALUS Pa3IMYHBIX 3a]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYyMs
MEPEMEHHBIMU
DyHKINU 16 KBagparnunas Pacno3naBaTth BUIbI U3y4aeMbIX (YHKIIHIA;

byHKIIHA, €€ TpaduK

u cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIITHHBI
napaboJIbl, OCh

WIJIIOCTPUPOBATH CXEeMATH4Y€CKH, 00 bSCHATH
pacmoiokeHne Ha KOOPAMHATHON TIOCKOCTH rpaduKoB

k
GyHkumii Buga: y = kx,y = kx + b,y = _,y = x%,
X
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CUMMETPHUH NapadoIbl.

I'paduxu pyHKIMIA:
y =k
y = kx + b,
k
Y= —
X
y = x,
y =x,
y =vx,
y = lx

y = x>y =+/x, y = | x| B3aBHCHMOCTH OT 3HaUYCHHiI
KO3 (UIIMEHTOB; OMUCHIBATH X CBOWCTBA.
Pacno3naBath KBaipaTUYHYIO PYHKIUIO IO pOpMYIIE.
IpuBoauTH NPpUMeEPbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HU, PUZUKHU, TEOMETPHH.

BoisiBasiTH 1 0000111aTH 0COOEHHOCTH rpaduka
KBaJpaTH4HOM QyHKIMK y = ax*> + bx + c.

CtpouTh M N300paKaTh CXeMATHUYECKHU rpaPuKu
KBaIpaTUYIHBIX (DYHKIUH, 3a1aHHBIX (hOpMyTIaMu BUa
y=axt,y=ax* + q,y = alx + pP’,y = ax* + bx + c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKUMHA 7151 ©X TIOCTPOEHHUS, B TOM YHCJIE€ C TOMOIIBIO

IU(POBBIX PECYPCOB

HuciioBrie
IOCJIEJOBAaTEJILHOCTH

15

[TonsATHE YnCIOBOU
MOCJIEIOBATEILHOCTH.
3ananue
MOCJIeIOBATEILHOCTH
PEKYPPEHTHOU
dbopmyoit

1 popMyI10ii n-ro
YJIeHA.
Apudmernueckas

U T€OMETpHUYECKas
IPOrPECCHH.
DopMyIIbl #-TO YIEHA
apupMeTHuIecKon

OcBauBaTh U NPUMEHSATH WHJCKCHBIE 0003HAYCHHSI,
CTPOUTH peuyeBble BHICKA3bIBAHMUS C HCIOJIb30BaHUEM
TEPMHHOJIOTHH, CBA3aHHOMN C MOHATHEM
MOCJIeIOBATEIHHOCTH.

AHanu3upoBaTh GopMyIy 1-TO YIeHA
MOCJIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (hOpMyITy

U BBIYHMCJISATH YWICHBI TOCIIEIOBATEILHOCTEH, 3aIaHHbIX
3TUMU HOpMYyJIaMHu.

YcTranaBaMBaTh 3aKOHOMEPHOCTD B [IOCTPOCHUU
NOCJIEI0BATEIbHOCTH, €CJIN BBIIHMCAHBI IEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apupMETHYECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOCO0aX 3a/laHusl.
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Y TEOMETPUUECKOU
IPOTPECCUIA, CYMMBI
NIEPBBIX /1 YJIEHOB.
N3obpakeHne 4wieHOB
apudmeTrueckoin

U TEOMETPUUECKOU
MPOrPECCU TOUKAMU
Ha KOOPJAUHATHOMN
IJIOCKOCTH.
JIuHenHbIN

Y KCTIOHEHIHAJIbHBIN
pocT.

CI10KHBIE IPOLIEHTHI

Pemarts 3a7auu ¢ Ucnonb30BaHUEM (POPMYJI /7-TO UJieHa
apru(MeTryecKoi U reOMeTpUYECKOI POrpeccuii, CyMMbl
IIEPBBIX 71 YJICHOB.

MN300paxkaTh YieHbI NOCIEN0BATENBHOCTH TOUYKAMHU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBath npuMepsbI NPOLECCOB U IBJICHUH

U3 pEeAIbHOU KU3HU, WIUTIOCTPUPYIOINE U3MEHEHUE

B apu(PMETHUECKOMN MPOTrPECCUu, B TEOMETPUUECKON
IIPOrPECCHH; U300paKaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3aga4m, CB3aHHbBIE C YHCIOBBIMU
ITOCJIEA0BATENBHOCTAMH, B TOM YHCJIIE 3a1a4H U3 PEATBHON
YKU3HH C UCTIOB30BaHUEM LIU(PPOBBIX TEXHOJIOTHI
(3MEKTPOHHBIX TAOIUIL, TPAPUIECKOTO KATbKYISATOpA U T.I1.).
Pemiars 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3aJ1a4i U3 PEAIbHON ITPAKTUKHU (C UCIIOIb30BAHUEM
KQJIbKYJIATOPA).

3HAKOMUTBCS € MCTOPUEH Pa3BUTUS MAaTEMAaTUKHU

[ToBTOpEeHuE, 0000IICHHE,
cUCTEMATHU3AaLUA 3HAHUI

18

Yucna 1 BEIUMCICHUSA
(3amuch, CpaBHEHME,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHUCJIaMU, YMCIIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
IPOTIOPIINH;

OnepupoBarb NOHATUAMM: MHOXKECTBO, IIOJMHOXKECTBO,
olepalyy HaJl MHOKECTBAMH; MCI0JIb30BaTh Ipa)uuecKoe
IPEICTABICHNE MHOXKECTB JJIs1 ONIMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 IPyTHUX
y4€OHBIX MPEIMETOB.

AKTYaJIu3UPOBATH TEPMUHOJIOTUI0O 1 OCHOBHbIE
NelCTBUSA, CBSI3AHHBbIE C YMCJIAMM: HATYPAIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTh HaTypaJIbHbIX
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OKpYTJICHHE,
pUOIMKEHHE,
OLIEHKA; pEeLICHHE
TEKCTOBBIX 3a/1a4

quces1, MPU3HAKK JISTUMOCTH, 11€10€ YUCII0, MOAYJIb YHUCIIa,
OOBIKHOBEHHAS M JIECATUYHAs JPOOU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbInoJHATH AelicTBUS, CPABHUBATH U YIIOPSII0YNBATH

apumeTHIecKuM qHCJIa, TPEACTABIISATh YMCIIa HA KOOPAMHATHOM MPSMOH,
crocoOom) OKPYIJISITh YKCJIa; BHIMOJHATH MPUKHU/IKY M OIEHKY
pe3ysbTaTa BHIYUCICHH.
Pemath TeKCTOBBIE 3a1a4M apU(YMETHICCKIM CTIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoJepKalue MpoIeHTHI,
JIOJTU, YaCTH, BHIPAXKAIOLINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSTHUE, [IeHA — KOJMYECTBO — CTOMMOCT,
00BbeM paboThl — BpeMs — IMPOU3BOAUTEIHLHOCTh TPYy/Ia.
Pa30uparsb peanbHble )KU3HCHHBIE CUTYALIUH,
(opmyIMpoOBaThH UX HA A3BIKE MATEMATUKH,
HAXOJUTh PEIICHUE, MPUMCHSSI MATEMAaTHIECKHH armapar,
HHTEPNPETHPOBATH PE3yJIbTaT
Anrebpanydeckue OnepupoBaTh NOHATHAMM: CTEIIEHB C TETBIM
BBIPAKEHUS roKasaresieM, apu(MeTHIECKII KBaApaTHBIN KOPCHb,
(mpeobpazoBaHue MHOTOWIEH, airedpandeckas Apoob, TOXKIECTBO.
anreOpanyecKux BbInoJIHATH OCHOBHBIE J1€iiCTBUSI: BHITIOHITH PACUETHI
BBIPAKEHU, no opmyiam, mpeoOdpa3oBLIBATH IIeJIbIE, JPOOHO-
JIOITYCTUMBIE palMoOHAJIbHbIE BEIPAYKEHUS U BHIPAXKEHUS C KOPHSIMH,
3HAYCHUS) peaNM30BBIBATh PA3IOKEHHE MHOTOWICHA HA MHOKHUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTU
KBaJpaToOB U KBaJpaTa CYMMBbI U pa3HOCTH; HaXOJAUTh
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JOMYCTUMBbIE 3HAUEHUS IEPEMEHHBIX I APOOHO-
palMOHAJIBHBIX BBIPAKEHUM, KOPHEN.
MoaeaupoBaTh C IOMOIILI0 POPMYIT peasibHbIe
IIPOLIECCHI U SIBJICHUS

OyHK1MU (TOCTPOCHUE,
CBONMCTBA U3YYEHHBIX
byHKIHM; Tpaduyeckoe
pelieHre ypaBHeHU! U
UX CHCTEM)

OnepupoBarb NOHATUAMU: QYHKIMS, TpaduK QyHKIIUH,
HyJIA (QYHKITNH, POMEXYTKH 3HAKOITOCTOSIHCTBA,
MIPOMEKYTKH BO3paCTaHus, yObIBaHMsI, HAMOOJIbIIIEE

Y HaMEHbIIIee 3HAaYCHUS (DYHKITHH.

AHAJIU3MPOBATH, CPABHUBATH, 00CYK1aTh CBOICTBA
GyHKIUH, CTPOUTH UX TpaduKkH.

OnepupoBaTh NOHATHSIMU: TIPSIMAs TPOTIOPITUOHAIBHOCTD,
oOpaTHasi IPOMOPIMOHATLHOCT, IMHEWHAS (PYHKITHUS,
KBajipaTuyHas GyHKIMs, mapadosa, rurnepooa.
HUcnoab3oBaTh rpapuku U1l ONPEAEIEHUS] CBOKCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JJIs peIIeHus 3a7a4 U3 APYTUX
y4eOHBIX MPEAMETOB U PEaTbHON KU3HU; MOAEJTUPOBATH

C IOMOUIbIO TPaUKOB peabHbIE IPOLIECCHI U SBICHUS.
BoipaxkaTts (popmMyiaMu 3aBHCHMOCTH MEXTy BETMYUHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

I[TPOT'PAMME

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne i/m P Kourpoabnbsie IIpakTuyeckue (1uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Yucna u BerunciieHus. PalimonanbHbie 75 1 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 A 2 1
AIrCOPATIECKUE BLIPAXCHILA / https://m.edsoo.ru/7f415b90
bubmmnorexa LIOK
2 1
3 YPaBHEHHsI H HCPABCHCTBA 0 https://m.edso00.ru/7f415b90
bubnunorexa LIOK
4 K . D 24 1
OOPAHHATSL 1 rpagHich. DyHiL https:/m.edsoo.ru/7£415b90
bubmuorexa [JOK
> Hosroperme u 0bobmenne 6 ! https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
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8 KUIACC

KoanuyecTBo yacos

HanmeHnoBaHue pa3jeiioB U TeM

Ne i/m
NPOrpaMMbl Bcero
1 Uucina u Beruncienus. KpagparHele KOpHA 15
) Yucna u Beruncienus. CTeneHs ¢ LEeabIM .
IIOKa3aTesleM
3 AnrebpanuecKue BbIPAKEHHUS. 5
KBagpartuslii TpéXuneH
4 AnreOpanyeckye BbIpaKeHUsI. 15
Anrebpandeckas 1po0b
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15
YpaBHEHHUS
6 VYpaBHeHus u HepaBeHcTBA. CHCTEMBI 13
YpaBHEHUU
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 12
8 @Oyukuuu. OCHOBHBIE OHITHS 5
9 @Oyukiun. Yucnossle GyHKINU 9
10 [ToBTOpeHme u 0600IICHNE 6
OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/7f417at8

bu6nmorexa [JOK
https://m.edsoo.ru/7f417af8

bubmnoreka [IOK
https://m.edsoo.ru/7f417af8

bubmnoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka [[OK
https://m.edsoo.ru/7f417at8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmnoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6nunoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8
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9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kontpoabusie IIpakTHuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Uucna u Beruncienus. JIeHCTBUTENbHEIC 9 bubnuorexa [JOK
4Yucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PABHEHMS C 14 | bubnmoreka [JOK
OJIHOU MEepPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 | bubnmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
. 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
1
> Pyniun 16 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
1
6 HucnoBble MOCIEA0BATEIBHOCTH 15 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 18 | bubnuoreka [JOK
3HaAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0

40


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

» Maremaruka. Anrebpa: 7-i kimacc: 6a30BbI ypOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadoranHoe MakapsraeB FO.H., Munmiok H.I'., Hemxos K.U.
np.; non pegakuueit TensikoBckoro C.A. AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemenue»

* Maremartuka. Anrebpa: 8-i kiacc: 6a30BbIi ypOBEHB: yUeOHUK; 16-¢
u3nanue, nepepadorannoe MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakuueit Tensikopckoro C.A. AKIIMOHEPHOE OOIIECTBO
«3narenbctBo «IIpocBemenue

» Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEeHB: yUeOHHK; 15-¢
u3nanue, nepepadborannoe Makapsrues FO.H., Munarok H.I'., Hemkor K.U. u
np.; mox peaakmuei Tenskopckoro C.A. AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBemienne»

* Maremaruka. BeposiTHOCTB U cTaTUCTHKA: 7 - 9-€ Kacchl: 0a30BBIN
YPOBEHb: YUeOHUK: B 2 yacTsx; 1-oe u3manne Briconkuit 1.P., Amenko 1.B.;
nof penakuueit Amenko M.B. AkimonepHoe oOuiectBo «M3aaTenbcTBO
«IIpocsemieHue

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

e lHbopMallMOHHO-METOUYECKOE MUCHhMO 00 0COOEHHOCTSIX
npenojiaBanus yueoHoro npeamera «Maremaruka» B 2025/2026
yueOHoM roxay https://edsoo.ru/wp-
content/uploads/2025/08/matematika .pdf

e MeTroauuecKkre peKOMEH/IAIUH 110 CO3AaHHIO KJIACCOB
TEXHOJIOTHYECKOTO M €CTECTBEHHO-HAYYHOTO MPOQHUIICH B KITACCOB C
yryOJICHHBIM M3yYCHHUEM MaTeMaTUKH, (U3HKH, XUMUH, OHOJIOTHHU B
00111e00pa30BaTeIbHBIX OPraHU3AIUAX C UCIIOIb30BAHUEM
MHPPACTPYKTYPHI, CO3ITAHHON B paMKaxX HallMOHAILHOTO MPOCKTA
«O6pazoBanue» (KBantopuymsi, IT-ky6s1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.p
df

o COOpHHK TUTIOBBIX 3aIaHUM JIJISl TEKYIIETO OLICHUBAHUS MO0 YYECOHBIM
npeameram «Marematukay u «udopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika informatika 2024.p
df
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e Mertoanueckue pekomeHaauuu. CrueHapun KOMIUIEKTOB Y4eOHBIX
3aJIaHUN-KOHTEKCTHBIX 33J71a4 K yueOHOMY Kypcy «BeposiTHOCTh 1
cratucTukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost 1_statistika komplekty ucheb
nyh zadanij 2024.pdf

HUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBHI U PECYPCHbI
CETU UHTEPHET
1. bubnuoteka IIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/
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