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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOrO o0O0miero oOpa3oBaHusi: OHa
obecreynBaeT U3ydyeHHE JPYTUX [AUCLUIUIMH, KAaK €CTECTBEHHO-HAy4yHOro, TaK M T'yMaHUTapHOIO
LIUKJIOB, €€ OCBOEHHUE HEOOXOOUMO MJIsi HPOAOJDKEHHS OOpa3oBaHUS M B IIOBCEAHEBHOM JKU3HHU.
Pa3Butue y 00y4aronxcsi HAy4HbIX MPEICTaBICHUI O MPOUCXOKICHUN M CYITHOCTH alredpanyecKux
abcTpakuuid, crnocode OTpaXeHHs MaTeMaTHUeCKOW HayKOW SIBICHMH M MpPOIECCOB B MPHUPOJE U
o0111eCTBE, POJIM MAaTEMATUYECKOIO MOJIEIMPOBAHUS B HAYYHOM IIO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHMSI M KAueCTB MBILIUICHHS, HEOOXOJUMBIX Ul aJanTalud B
coBpeMeHHOM 1u(ppoBoM obmiecTBe. M3ydeHne anreOpel oOecrieunBaeT pa3BUTHE YMEHUST HAOIIOIaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JI€HCTBHA U BBIBOJBI, (OPMYJIMPOBATH YTBEPXKICHHUS.
OcBoenne Kypca anreOpbl oOeclieurBaeT pa3BUTHE JIOTUYECKOTO MBIIUIEHUS OOYYaroLUXCsA: OHU
UCTOJNB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE pacCyXIEHHs, O0000IIeHHEe ¥ KOHKPETU3AIHIO,
abctparupoBanne W aHanoruro. OOydeHHe anreOpe TMpenanoyiaractT 3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHON JEATENbHOCTH 00y4aroIuXcs, HOITOMY CaMOCTOATENIbHOE pellIeHHe 3aa4 sABJIseTCs
peanu3anuen AeaTelbHOCTHOTO MPUHIUIA 00yUeHHUS.

B crpykrype mporpamMmel yueOHOTo Kypca «AureOpa» UIsi OCHOBHOTO OOIEro oOpazoBaHHS
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOJUYECKUe JIMHUKM: «Yucma ¥ BBIYUCICHUSY,
«Anredbpanueckue BbIpAXKEHUA», «YpaBHEHUs W HepaBeHCTBay, «DyHkuum». Kaxmas u3 stux
COJIepKATEIbHO-METOJUUECKUX JIMHUM pa3BHUBaeTCsl Ha MPOTSHKEHUU TPEX JIeT M3Y4eHUs Kypca,
B3aMMOJICHCTBYSl C JAPYTUMH €ro JHHUAMH. B Xoxe wu3ydeHus y4eOHOro Kypca OOydYaroUImMcs
MPUXOJUTCS JIOTHUECKU PACCYKAATh, UCTIONH30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M € 3TUM
B [IpOrpaMMy y4eOHOro Kypca «Anredpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTUKH, [IPEICTABICHHbIE BO
BCEX OCHOBHBIX pazliellax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIME OBJIAJACHUIO
00y4aroIMMUCST OCHOB YHHUBEPCATBHOTO MaTeMaTHYecKOoro si3bika. CojaepikaTenbHOW M CTPYKTYpHOU
0COOEHHOCTBIO YUEOHOT0 Kypca «AnreOpa» sBISETCS €ro MUHTETPUPOBAHHBIN XapakTep.

Conepxxanue aMHUU «YHCIa W BBIYMCICHMS» CIYXHUT OCHOBOW I JajJbHEWIIEro M3ydeHUs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIMXCS JIOTMYECKOTO MBINUIEHUS, (OPMHPOBAHUIO
YMEHUS TI0JIH30BATHCS AlITOPUTMAMH, a TAaKXKe NMPHOOPETCHNUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX
JUIsl TIOBCETHEBHOW KM3HH. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS
CBSI3aHO C PALMOHAJIBHBIMM M HPPALMOHAIBHBIMU 4YHCIaMH, (OPMHPOBAHHUEM MPEACTABICHUH O
JeWCTBUTENILHOM 4YHclie. 3aBeplIeHHe OCBOEHHUS YMCIOBOM JIMHMM OTHECEHO K CpeJHEMYy OO0IIeMy
00pa3oBaHMUIO.

CopepxaHue AByX alreOpandeckux JIMHUN — «Anredpandeckue BhIpaXKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOydYalOUIMXCS MaTeMaTHYeCKOro armapara,
HE00XOAUMOTO JUIsl peHIeHUs 3aJjau MaTeMaTUKU, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3ajad. Ha ypoBHe oOcHOBHOro oOmiero oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT
paMoOHANBHBIX BBIpAXEHHHA. AureOpa JIeMOHCTPHPYET 3HAaYeHHWE MAaTeMaTHKH KakK S3bIKa  JUIs
MOCTPOCHHSI MaTeMaTUYECKHX MOJIeNIeH, OMMCaHMs MPOLECCOB U SBJICHUN peaabHOro Mupa. B 3amaun
oOyyeHus anreOpe BXOAAT TakXke JajbHeWIlee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHUS,
HEOOXO/JMMOTO, B YaCTHOCTH, ISl OCBOCHHS Kypca HWH(QOPMATHKH, W OBJIAJCHHWE HaBBIKAMHU
JIETyKTHBHBIX paccykaeHuid. [IpeoOpazoBaHMe CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpakeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIHOHAIbHO-TpagUuecKol JIMHUM HAleJeHO Ha IMOJIydeHHe O0y4arolIUMUCS
3HAHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENW JUIsl ONMHMCAHWS W WCCIECIOBaHUS



Pa3HOOOpAa3HBIX MPOILIECCOB W SIBIICHUW B TIPUPOJE M oOmiecTBe. M3ydeHne marepuana crocoOCTBYET
Pa3BUTHUIO y OOYYAIOIIMXCS YMEHUS WCIOIh30BaTh PA3IUYHBIC BBIPA3UTEIBHBIE CPEICTBA S3BIKA
MaTEMaTHKH — CIIOBECHBbIC, CHUMBOJIMYECKHE, Tpadudeckue, BHOCUT BKJIaL B (GopMupoBaHUE
MIPeJICTAaBICHUI O POJIM MATEMATUKH B Pa3BUTHH HUBUIN3ALUU U KYJIbTYPHI.

CormacHo ydyeOHOMY TulaHy B 7—9 Kilaccax u3ydaeTcsi y4eOHbIH Kypc «Aurebpa», KOTOPHIH
BKJIIOYAET CJIEAYIOUIME OCHOBHBIE pas3zeiibl coaepikaHus: «Hucia U BbIUUCICHUS», «Anredpandeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha n3ydenne yueOHOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 vaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezeno), B 9 kitacce — 102 gaca (3 yaca B Hefenio).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHsATHEe panMoOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOR
NPaKTUKU Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpejesieHHe, IpeoOpa3oBaHue BbIpAKEHUHM Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00abIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPaKTUKHU.

IIpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIl.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 00paTHasi POIOPLMOHAILHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOMyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIPQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U HPOM3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnowieHsl 1 MHOrowieHsl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, IIpaBUia MPeoOpa3oBaHUsl YPAaBHEHMs, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.

JluneiiHoe ypaBHEHME C ABYMs IEpeMEHHbIMHU U ero rpaguk. Cucrema JIByX JIMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM IMOICTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI0 CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopnunnata Touku Ha npsMoil. UucnoBble npoMexyTku. PaccTosHue Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne THMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHU.

8 KUIACC

Yuciia 1 BLIYUCICHUA

KBanpartHblii kopeHb u3 uuncna. Ilonstue 00 wuppanuoHanbHOM uucie. JlecsaTuyHbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoicTBa apupMETHIECKUX KBAJPATHBIX KOPHEH U MX



IPUMEHEHHE K IpPeoOpa30OBaHUIO YKCIOBBIX BBIPRKEHUH M BbIYMCIEHUSAM. [lelicTBUTENbHBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckor napodbu. CroxeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne ajareopanyeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme 1poOHO-
paluMOHAIbHBIC YPABHEHUS.

['paduueckas uHTEpHIpEeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3ajau anredpanyeckuM CriocoOOM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMaCTh ONMpeaeTeHUusT 1 MHOXKECTBO 3HaueHHH (pyHKIH. CriocoOb
3a1aHus QYHKIIHA.

I'paduk dynkuuu. Ytenue cpoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpaduxon
(GYHKLUH, OTpaKaIOLIUX pealibHbIEe IPOLIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x|. I'paduueckoe perieHre ypaBHEHUI U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBbIE 4YHCIAa KaK OECKOHEUHbIE
JecsTHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCelN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
qHCIIaMHU.

Pa3mepbl 0OBEKTOB OKpYXAIOUIEr0 MHpa, JJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOLIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue Yuced.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIUNCICHHM.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOASIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.



Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBEIX 3a1a4
areOpanyecKuM METOIOM.

VYpaBHeHHE C ABYMS NEpEeMEHHBIMH U ero rpaduk. Pemienwe cucrem ABYX JIMHEHHBIX
YpaBHEHUN € JBYyMsl INEpEMEHHbIMU. PelieHue cucreMm JByX YpaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 anre0OpandecKuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelmienne JMHEHHBIX HEPABEHCTB C OJHOW NEpEeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMSI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , u ux cBoiicTsa.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuH

[ToHsiTMEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynsl  N-ro  4jIeHa
apuQMeTUUECKOIl U TeOMETPUUECKON MPOTPECCHiA, CyMMBI IIEPBHIX N YJICHOB.

N300paxeHne 4iIeHOB apHU(PMETHUECKOH W TeOMETPHUYECKON Mporpeccuii TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHUEM K JOCTHXKEHHSIM PpPOCCUMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HM JIJIS1 YCTIETHOM Mpo(eCCHOHATBHON IEATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUM,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMAaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >Ku3HU (3I0pOBOE MHUTAaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHHWE MAaTEeMaTUUYECKHX 3HAHWH IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYKAIOIEH Cpebl, OCO3HAHUEM TII00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHOI Cpeabl:

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

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHSITUSIMH, (HOPMYIHUPOBATH OMpEIENICHUs MOHSITUH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PHUKAIIUU, OCHOBAHUS 7151 00001IeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U MPOTUBOPEUUs B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKACHHSX, MpelaraTh KPUTEPHUU JUTSI BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

e pa30dupaTh JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPXKIEHUU (TmpsMble U OT
MIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENTEHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTHYeCKUX (HaKTOB, BBICTpAWBATh APTryMEHTAIMIO, TPUBOJHWTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBAaTh HECKOJIBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

ba3zoBble ucciieqoBaTe/IbCKHUe 1eHCTBUSA

® HCIOJNB30BaTh  BOMPOCHI  KAaK  WCCIEAOBATEIbCKUH  WHCTPYMEHT  TIO3HAHWUS,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npoOiemy,
CaMOCTOSITCNIFHO YCTaHABIMBATh HMCKOMOE W JlaHHOe, (OPMHpOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIOXHBIH JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CcaMOCTOSATENbHO (OpMyIHpOBaTh OOOOIMIEHMS U  BBIBOABI 1O  pe3yabTaTam
MPOBENEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;



IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HMH(POPMAIIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(MOPMALIUH 110 KPUTEPUAM, IPEAJIOKEHHBIM YUUTEIEM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPMHUMATh U (OPMYJIMPOBATE CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMH U LEIAMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBbIp@XaThb CBOIO TOYKY 3pEHHMs B YCTHBIX U
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pemaemMoi  3amayd, BBICKAa3bIBaTh WJEW, HAICJIEHHbIE Ha TIOWCK pEIIeHHUs,
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHMAMU JAPYIrMX YYacTHUKOB JIMAJIOra,
0oOHapyKUBaTh Pa3IMuue U CXOJACTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMyrupoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIEOBAHUS, MPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (pOpMAaT BBICTYIUICHUS C YYETOM 3a7ad Mpe3eHTAUUud U
0COOEHHOCTEHN ayAUTOpUH;

INOHUMAaTh M MCIIOJIb30BaTh MPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
NPY PEIICHNN YIeOHBIX MaTeMaTHIECKUX 3a]1a4;

NPUHUMATD 11€JIb COBMECTHOM JIeSITeIbHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpenenaTs BUABI PpaboT, JOroBapUBaThCS, OOCYKHATh MpPOLIECC |
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpYNHoOBBIX (opMax paboTsl (0OCyXAeHHS, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTH€), BBIIOJIHATH CBOK YacTh pabOThl M KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHWBATh KaueCTBO CBOETO BKJIAJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (UM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJISI TIPOIecca M pe3ylibTaTa perieHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELIECHHUM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLEHUBATh COOTBETCTBHE PE3YNbTATa ACATEIbHOCTU MOCTABICHHON LIEJIU U YCIOBHAM,
OOBSICHAT NMPUUYMHBI JOCTHKEHHUS WM HEJOCTHI)KEHHUS 1€, HaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJacce OOydaroUmMiics MONYYHUT CIEIYIOIUE MpPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI M
OpuéMbl  BBIYUCIEHUS 3HAYeHUH JPOOHBIX BBIPAKEHWM, COJEpXKALIMX OOBIKHOBEHHbIE H
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATH U YIOPAJOYNBATE PALIMOHAIbHBIC YHACIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHBIMU OKA3aTEISIMHU.

[TpyuMeHATH NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemars NpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOILIECHUEM BEJIWYMH,
IPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3aa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb30Bath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJI€HAa HAa MHOTOYJIEH M MHOTOYJIe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClaraeMblX, MPUMEHEHHs (OpMYJN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIHHMs] pPa3MyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHUII.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
WCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOLIMXCS pEIIEeHUEM JMHEHHOTO YPaBHEHUS C ABYMS
[IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxaTb Ha KOOPAMHATHOM HpPSIMOH TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouTs rpaduk GyHKINHT Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crnocod MpeAcTaBiIeHUs U aHAIW3a MHPOpPMALUU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE NPEICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YMCEN IJIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KAJIbKYIATOP, BHIIOIHATH IPeoOpa3oBaHus BhIpAKEHHIH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHHW C IeNbIM T0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX CTEIICHH C LIEJIBIM II0OKa3aTeIIEM.

BbINONMHATE TOXAECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHMH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMu JpoOsiMH.

PacknaapIiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A pPEUIeHUs pa3IMyHbIX 3a7ad M3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaTbHON NPAKTUKH.

YpaBHeHUsI M HEpaBEHCTBA

Pemats nuHelHbIe, KBaPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOINTE MPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHH, B TOM YHCIIE C
INPUMEHEHHEM Tpa@UuecKux IMpeacTaBiIeHU (ycTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CHUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
IIOMOILIBIO  COCTaBJICHUS ypaBHEHHMS WM CHCTEMbl YpaBHEHMH, HWHTEPHPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh IpadUUYECKyl0 WIUIIOCTPALIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Tonumath ¥  KCHONB30BaTh  (DYHKIMOHAIBHBIE IIOHATHUS M SI3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENesITh 3HAaueHHWEe (QYHKLUMU 0 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crtpouts rpaduku IeMeHTapHbIX QYHKINUN BUA:

y = kI, y = x2, y = x3y = |X|, Y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxy.

K koniy oOyuenus B 9 kJacce oOydaroumuiics NOJYYUT CJEIYIOLIUE IMpeIMETHbIE
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHbIE M HPPALIMOHAJIbHBIE YHCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBUS ¢ pallMOHAJbHBIMU YHCIAMHU, COYETasi YCTHbIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

HaxoauTe 3HaueHMs CTETEHEH ¢ IEeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYMCIATH 3HAUCHUS
YHCIIOBBIX BBIPAKEHUHM.

OKpyrisiTh JEHCTBUTEIbHBIC YHUCIIA, BBINOJIHATH NPHUKUAKY pe3yJbTaTa BBIYHUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMSI WJIM CUCTEMBI JBYX YPaBHEHHH C IBYMs Ie€peMEHHBIMU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JM YpaBHEHHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)xkaTh pELICHUE
HEPaBEHCTB HAa YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cuctemMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMBbl HEPAaBEHCTB HA YUCIIOBOW TMPSMOH,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcmonp30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacIiOIOKEHHE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X,y = [x|, B 3aBucHMOCTH OT 3HaueHHiT K03(HIMEHTOB, ONMCHIBATE CBOMACTBA
GyHKIHIA.

Crtpoutp u u300pakaTh CXE€MaTHYECKH IpadUKH KBaJApaTUUHbIX (YHKIUI, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.



Pacno3HaBath  KkBajgpatuuHyro (QyHKIM0 10  ¢opmyie, NPUBOIUTH  HPUMEPHI
KBaJPaTHYHBIX QYHKUUH U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

Yucii0Bble NMOCJIEI0BATEIBHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(MeTHUYECKYI0 U F€OMETPUYECKYI0 IPOrPECCUU IIPU pasHBIX CIIOCOOax
3a1aHus.

BBINONHATE BBIYMCIEHUS C HCHOJIb30BaHMEM (GOPMYN N-ro 4jeHa apudMeTHuecKkol u
r€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemats 3ama4m, CBA3aHHBIE C YMCIIOBBIMU I10CIEA0BATEIBHOCTAMH, B TOM YHUCIIE 3aa4l
U3 PEaTbHOM KU3HU (C HCIIOJIB30BAaHHEM KaIbKYIISATOPa, IU(PPOBHIX TEXHOIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucma v Beruncienusa. PanimonansHble 24 9 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 2 2
ArCOPAIeCKHe BHIpaCHHA 3 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
24 2
3 ¥PABHEHI 11 HepaBeHcTa https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . O 14 1
OOPAHHATSL U rpaguicH. DyHicuH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHie  obobuerie 8 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB IIO 102 8 0

[NPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruucinenus. KBagpaTaeie KOpHU 12 1 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 4 0 bu6mmorexa [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 3 0 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 25 2
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HEpaBeHCTBA. KBagpaTHbIe bubnuotexa [JOK
5) 16 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 19 1 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 0 0 bubmmoreia LIOK
papHe CPABCHCTEA. HICpABCHC https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHBIE HOHATHS 3 0 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 8 1
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 12 1
OBTOpelHe i 0000uIeHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 7 0

I[TPOIT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Uucna u Berunciienus. JlelcTBUTENbHEBIC 5 0 bu6nmoreka [IOK
qpcna https://m.edsoo.ru/7f419d08
YpaBHeHuUs 1 HEpaBeHCTBA. JIMHEHHbIE 12 1 bubmmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
Dyrrium 13 L https://m.edsoo.ru/7f419d08
VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 12 1 bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f419d08
YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 10 0 bubnuoreka [IOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 9 1 bubmuoreka [IOK
ypaBHEHUIt https://m.edsoo.ru/7f419d08
YucoBble MOCIEN0BATEIBHOCTH 16 1 bubmorexa HHOK
https://m.edsoo.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 28 1 but6mmorekxa [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJUYECKOE OBEYCIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

«Marematuka. Anredpa» mis 7 kinacca OO, 6a30Bbii ypoBeHb. ABTOpHI: 0. H. Makapsiues,
H. T'. Munmrok, K. U. Hemkos, C. b. CyBopoga, nox pexakiueii C. A. TensikoBckoro. — 15-¢
u31., nepepad. - M.: AO «IIpocemnienney, 2023.

«Anredpa» misa 8 kiacca OO, 6a30Bb1it ypoBeHb. ABTopsl: I'. B. Jlopodees, C. b. CyBopoga,
E. A. Bynumosnu. — 10-e u3x., crep. - M.: AO «lIpocsemenue», 2022.

«Anrebpa» mia 9 kinacca OO, 6a30Bb1it ypoBeHb. ABTOphIL: ['. B. Jlopodees, C. b. CyBoposga,
E. A. byaumosuu. — 5-¢ u3a. - M.: AO «IIpocsewenuey, 2018.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Junaktudeckue Matepuaisl no anredpe ans 7 kiacca. JI. Y. 3saBuy, JI.B.
Kysnemnoga, C. b. CyBopoBa

2. CamocrosTelbHbIC H KOHTPOJIbHBIC pa0boThl o ainredpe. A. 1. Epmiosa, B. B.

I'ono6oponeko, A.C. Eprmiosa.

Junaktuueckue matepuaisl o anredpe 8 kiacc. JI. Y. 3saBuy, H. B. JIpsikoHOBa.

4. JlupakThueckue Matepuaisl 1o anreope 8 kimace. A. I', Mep3nsk, B. b. [lonoHckuid,
E. M. PabunoBuu, M. C. Skup.

5. unaktudeckue marepuaisl no anrebpe 8 kiacc. B. M. XKoxos, F0. H. Makapsliues,
H, I', Munaiok.

6. dunaxtuueckue marepuaisl no anredbpe 9 knacc. B. U. XKoxos, F0. H. Makapsliues,
H, I', Munatok.

7. Junaktudeckue Marepuaisl o anreobpe 9 knace. A. I', Mep3msk, B. b. Ilononckuii,
E. M. PabunoBuu, M. C. Skup.

w

oOP U PECYPCBI CETU UHTEPHET

bubaroreka I{OK https://m.edsoo.ru/7f415b90

bubmmoreka [{OK https://m.edsoo.ru/7f417af8

bubmmoreka [{OK https://m.edsoo.ru/7f419d08
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