[TpunsTa Ha 3acegaHUH [Tpunoxenue Nel
[lenarornueckoro cosera . K OCHOBHOI1 00pa30BaTeNbHOM MporpaMme
IIpotoxon Ne§ ot 31.08.2023r OCHOBHOT0 00111er0 00pa3zoBaHus
MOY “Cpeanss obmeo0pazoBaTenbHasi MKoja
uMm. H.IL.IlyxoBa” c. YTemeBo, yTBepKACHHOMI
MIPUKa3oM gupekTopa mioisl oT 31.08.2023 Nel00

PABOYASI IIPOTPAMMA
(ID 2120121)

y4eOHOro Kypca «AJiredopa»

JU1s1 o0yuaromuxcs 7-9 Kjiaccos

¢. Yremeno, 2023



INOACHUTEJIBHASA 3AIINCKA

AnreOpa SIBJISIETCSI OJHUM M3 OINOPHBIX KypCOB OCHOBHOI'O OOIIETO
oOpa3oBaHus: OHa OO€CIEeUMBACT HU3YYCHHE JPYrHX JAUCIMIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK M TYMAaHMTAPHOTO IIMKJIOB, €€ OCBOCHHE
HEOOXOIMMO JJI TIPOJIOJDKEHUS 00pa30BaHMsI U B TIOBCEAHEBHOW KU3HH.
PazButue y 00y4yarommxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOKIACHUU U
CYITHOCTH  aireOpamvecKkux  aOCTpakiuii, Ccrmocode  OTpaKCHUS
MaTEeMaTUYeCKOM HayKOW SIBIICHUN W TPOIECCOB B MPHUPOJIE U OOIIECTBE,
poOJIi MaTEMaTUYECKOro MOJCIMPOBAaHUS B HAYYHOM I[IO3HAHUM U B
MPaKTUKE CIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS U
KAueCTB MBIIUICHHUS, HEOOXOJMMBIX JUIsl aJanTallid B COBPEMEHHOM
nudpoBom obiecTBe. 3yuenue anreOpsl oOecrieynBaeT pa3BUTHE YMEHUS
HaOMoaTh,  CpaBHUBATh,  HAXOJUTh  3aKOHOMEPHOCTHU,  Tpelyer
KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOU JICUCTBHUSI M BBIBOJIbI, (hOPMYIUPOBATH YTBEPKIACHUSI.
OcBoeHne Kypca anreOpbl 00eCleuyrMBaeT pPa3BUTHE JIOTMUECKOTO
MBIIUICHUS ~ OOyYaromIuxcs: OHU  HUCHOJIB3YIOT  JIEAYKTUBHBIE U
WHIYKTUBHBIE  pacCyKJeHus,  o0oOmeHne U  KOHKPETU3AIHMIO,
abctparupoBanre U aHajoruro. OOyueHuwe anredpe mpeanoaraet
3HAYUTENBHBI 00BEM CaMOCTOSITEILHON JESTEILHOCTH OOyYaroluxcs,
MO3TOMY CAaMOCTOSITEIbHOE PEIICHHE 3aJady SBJISETCS peau3aluen
NeSATeTLHOCTHOTO MIPUHITUTIA O0OYUEHHS.

B ctpykType nporpammsel yueOHOTO Kypca « Anredpa» Jj1si OCHOBHOTO
oOmero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COZAEpP’KATEIbHO-
MeTtoauyeckue JIMHUM: «Yucna W BBIYUCICHUS», «AJreOpandeckue
BBIPAXKECHUSD), «YPAaBHEHUS U HEPABEHCTBay», «DyHKunun». Kaxnas u3 stux
COJZIeP KATEIIbHO-METOIMYECKUX JIMHUM PAa3BUBACTCS HA MPOTSKEHUU TPEX
JIeT U3y4YE€HUs Kypca, B3aUMOJIEHUCTBYS C APYTMMH €ro JMHHUSIMU. B xone
HM3y4yeHHUs ydeOHOro Kypca OOYy4YaloIIuMCs MPUXOIUTCS JIOTHYECKU
paccyX1aTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBINA A3bIK. B CBs3M C
TUM B TPOrpaMMy Yy4eOHOTO Kypca «Airedpa» BKIIOUEHBI HEKOTOPHIC
OCHOBBI JIOTMKHM, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTH4eckoro oOpa3oBaHHUS M CIIOCOOCTBYIOIIME  OBJIAJCHUIO
OoOyYarolmMUMHUCSd OCHOB YHHUBEPCAJIBHOTO MAaTEMaTUYECKOTO  SI3bIKA.



CopepxaTeabHOM UM CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca
«Anredpay SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanve nuHUU «YUuWCTa W BBIYUCICHUS) CIY)KHT OCHOBOM JIJIst
TATbHEHIIET0 W3Y4YeHUS MAaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO ¥
oOy4JaronmMxcst  JOTHYECKOTO  MBIIUICHHS, (OPMUPOBAHUIO  YMEHHUS
MOJIb30BAThCSL AJITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOUMBIX JIJIsl MIOBCETHEBHOM KU3HU. PazBuTHE MOHATHS O
YuClI€ Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBSI3aHO C
palMOHAIBHBIMA ¥ HPPAMOHATBHBIMU ~ YUCIaMHu, (popMUpoBaHUEM
NPEACTABICHUM O JICUCTBUTEIBHOM YHCIE. 3aBEpIICHHE OCBOCHHS
YHICJIOBOM JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIO.

CopepxaHue [BYX alnreOpanyeckKux JIMHUA — «AJredpandeckue
BEIDOKCHHUS» W «YpaBHGHHS W HEPABEHCTBAa»  CIIOCOOCTBYET
dbopmupoBaHUl0 Yy  OOydYarolMXCd  MaTeMaTH4YeCKOro  arrapara,
HEO0OXOMMOr0 /I pelIeHus 3a7a4 MaTeMaTHUKU, CMEXKHBIX MPEIMETOB U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHHs Y4YEOHBII MaTepHan TPYIIHUPYETCS BOKPYT ParliOHATBHBIX
BEIpOKECHHMA. AnreOpa AEMOHCTPUPYET 3HAYCHHE MATeMaTHKH KakK S3bIKa
JUISL TIOCTPOEHUSI MaTeMaTHYeCKUX MOJIeNieH, OMHCaHUsl TMPOIIECCOB U
SBJIICHUA peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKkKe
JTanbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO MBITIUICHHSI, HEOOXOAMMOTO, B
YaCTHOCTH, ISl OCBOCHHUS Kypca MH(POPMATHUKH, U OBJIAJCHHE HaBBIKAMHU
JTeAYKTUBHBIX — paccyxacHuii. [IpeoOpazoBaHue CHMBOJBHBIX (hopm
CIIOCOOCTBYET Pa3BUTHIO BOOOpaKCHHS, CITIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTBY.

Conepxkanve (QyHKITMOHATBHO-TPA(PUUECKOW JIMHUM HAICJICHO Ha
NoJIydeHHe OOy4YaroMIMMHUCS 3HAHMM O (QYHKIUSAX Kak BaKHEHIIeu
MaTEeMaTUYECKONW MOJIENN sl ONUCAHUS M MCCIICIOBAHUSI Pa3HOOOPa3HbIX
MPOIIECCOB W SBJICHWUW B mpupoae u oOmiectBe. M3ydenme marepuana
CIIOCOOCTBYET Pa3BUTHIO Y OOYyYalOlIUXCS YMEHHUS HCIOJIb30BaTh
pa3IMYHBbIC BBIPA3UTEIBHBIC CPEJICTBA S3bIKA MAaTEMATHKA — CJIOBECHBIC,
CUMBOJIMYECKHE, TpauUecKue, BHOCHT BKIAQL B (HOPMUPOBAHHE
MPEACTABIICHUA O POJMM MATEeMAaTHKA B PAa3BUTUM [UBWIM3AIUU |
KYJbTYPHI.



CornacHo yuyeOHOMY TUIaHy B 7-9 Kiaccax u3ydaercsi y4eOHbIH Kypc
«Anrebpa», KOTOPbIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Ppa3Jielibl
comepkadus: «UYuciaa M BBIUHUCICHUS», «ANTEOpanYeCKHE BBIPAKCHUIY,
«YpaBHEHHUs U HEPABEHCTBAY, « DyHKIIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7
kiacce — 102 gaca (3 yaca B Hepaeno), B 8 kimacce — 102 yaca (3 4gaca B
Hegneno), B 9 kinacce — 102 gaca (3 yaca B HefIeIni0).

COJEP)XAHUE OBYUEHUSA

7 KIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXOJ OT OJHOU (DOpPMBI
3amucu Japobet k apyroil. [loHATHe panUOHAIBLHOTO YHCIA, 3aIluCh,
CpaBHEHHE, YIOPSJAOYMBAHUE PAIMOHAIBHBIX YHUCET. ApuUpMETUUECKUE
JICUCTBHS C palMOHAJIBHBIMM YHCIaMU. Pemienue 3agad W3 peanbHOU
MPaKTUKH Ha YaCTH, Ha IPOOH.

Crenenn c HaTypaJbHbIM IIOKa3aTeJEM: ONpEEIICHHUE,
npeoOpa3oBaHUE BHIPAXKCHUN Ha OCHOBE OMNPENENICHUS], 3alMUCh OOJIBIINX
yucen. [IponeHThl, 3amuch MPOIEHTOB B BHUJE APOoOU U JIpoOU B BUJEC
MPOLEHTOB. TpU OCHOBHBIE 3aJa4M HaA TMPOLICHTHI, PEIICHUE 3ajad U3
pEealbHOM IPAKTUKH.

[IpumeHeHne TPU3HAKOB JEJIMMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIU
HATYpaJIbHBIX YHCEI.

PeanbHbie 3aBUCMMOCTH, B TOM 4YHUCIe TipsiMas W oOparHas
MIPOIIOPLUMOHAIIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YKMCIOBOE 3HAYEHHE BBIPAXKECHUS C TNEPEMEHHOM.
Homyctumble 3HaueHWs1 MNepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTH
MEXIy BeJIWYMHaMu B Bujae ¢Gopmyibl. BeruucieHus mno ¢opmysiam.
[IpeoOpa3zoBanue OyKBEHHBIX BBIPDRKCHHM, TOXKICCTBEHHO pPaBHBIC
BBIPKEHUSI, TIPABIJIa TIPEOOpa30BaHUSI CYMM WM TIPOU3BEIACHUH, MpaBuia
PACKPBITHSI CKOOOK Y MIPUBEICHUS MTOJOOHBIX ClIaraeMbiX.

CBONCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

Opnounensl M MHoOroujeHbl. CteneHsr MHorouiaeHa. ClokeHHe,
BBIUUTAHUE, YMHOXXEHUE MHOTOWICHOB. @OpMylbl COKpaIIEHHOTO



YMHOKECHHMSI: KBaJapaT CyMMBI M KBaJpaT pa3HocTh. PopMyiia pa3HOCTH
KBaJpaToB. Pa3iokeHne MHOTOYJIEHOB HA MHOKHTEIIN.

YpaBHeHNS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb ypaBHEHHUs, NpaBwia  MpeoOpa3OBaAHUS
YPaBHEHUS, PABHOCUIIBHOCTh YPABHEHHM.

JluHerHOE YypaBHEHHE C OJHOW IIEPEMEHHOM, YHMCIO KOPHEH
JMHENHOTO YpPAaBHEHMs, pEIICHUE JMHEHMHBIX ypaBHeHMH. CocTaBicHHE
YPaBHEHMH M0 YCIOBHUIO 337auM. PelieHre TEKCTOBBIX 3a/1ad C IMOMOUIBIO
YPaBHECHUM.

JIluneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU M €ro rpaduxk.
Cucrema ByX JIMHEWHBIX YPaBHEHMI C JBYMsI IIE€pEMEHHBIMM. Perienue
CUCTEM YpaBHEHUU CHocoOOM MoACTaHOBKU. IlpuMepsl pelieHus
TEKCTOBBIX 337124 C IIOMOIIBIO CUCTEM YPAaBHEHUM.

DyHKIUU

KooparHara Toukn Ha npsMoil. YnucnoBele IpOMEXyTKU. PaccTosHue
MEXIy JBYMS TOUKaMU KOOPJIMHATHOMN MPSIMOM.

[IpssimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcumcca u
OpAvHATa TOYKA HA KOOPAMHATHOM mockocTH. Ilpumepsl rpadukos,
3aJaHHBIX (QopMynamMu. YUrTeHHe TrpapuKOB peaJbHBIX 3aBUCHMOCTEH.
[Tonsitue Qynkmuu. I'padux ynkmuu. CpoiictBa (ynkumil. JluneiHas
¢bynkuus, e€ rpaduk. I'padux ¢pynkuuu y = |x|. I'paduueckoe pemienue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHENHBIX YPABHEHUM.

8 KIIACC

Yucaa v BIYMCICHUSA

KBaapatueiii kopensb u3 uncia. [lonstre o0 upparmoHaJIbHOM YHUCIIE.
JlecsaTuyHble  TPUONMIKEHUS  UppalMOHANbHBIX  yucen.  CBoiicTBa
apu(pMETUIECKUX  KBAJAPATHBIX KOPHEM ¥ WX TPUMEHEHHE K
npeo0pa3oBaHUIO YU CIIOBBIX BBIPAKECHU U u BBIYHCIICHUSM.
JIeMCTBUTENBHBIE YHCIIA.

CreneHb C 1eIbIM NOKa3areseM U €€ cBoiicTBa. CTaHaapTHas 3aIlKCh
quca.

AsredpanyecKue BbIPAKEHUSA

KBagparHeiii TpEXWICH, PA3J0KEHHE KBAAPATHOrO TPEXWICHA Ha
MHOKUTEU.



AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO alreOpandeckoi
npobu. CrokeHue, BbIYMTAHHE, YMHOXKEHHE, JEJICHHE alreOpandyecKux
npob6eii. ParinonanpHbie BEIpaKEHUS U UX TpeoOpa3oBaHUE.

YpaBHeHNs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Gpopmyia KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOJAIIMXCS K JIMHEMHBIM U
kBaapatHbIM. [IpocTeiiiue 1poOHO-paliioHaNbHbIE YPaBHEHUS.

['paduueckas uHTEpIpEeTaIls YpaBHEHUN C JIBYMS NMEPEMEHHBIMHU U
CUCTEM JIMHEWHBIX YPABHEHHI C IBYMs IIepeMeHHbIMU. [IpuMepsl pemenus
CUCTEM HEJIMHEWHBIX YPABHEHH C JBYMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBele HEpaBEeHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ oxHOMN
IIEpEMEHHON. PaBHOCMIBHOCTH HEpAaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
OIHOW TmiepeMeHHOW. CHUCTEMBl JIMHEMHBIX HEPABEHCTB C  OJHOM
IIEPEMEHHOM.

DOyHKUIMHA

[Tonarue ¢pynkuuu. OOIACTH ONpENEICHNUS U MHOXKECTBO 3HAYCHUM
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padpux Pynknuu. Ytenwe cBONCTB (PyHKUMU 1O €€ Tpaduky.
[Tpumepsl rpadukoB GyHKLIMA, OTPAXKAIOMIKUX PEATTbHBIE MPOLECCHI.

@OyHKINHU, ONKCHIBAIOIIME MPSIMYIO U OOpPaTHYIO MPONOPLUOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|.
['paduueckoe penieHre ypaBHEHUN U CUCTEM YPAaBHEHHIM.

9 KIIACC

YucJia 1 BBIYUCIEHUSA

PanmonanbHbpie 4wMClia, UWppaAUMOHAIBHBIC YHUCJIA, KOHEYHbIE U
OCCKOHEUHBIE JCCATUYHBIC APOOHM. MHOXKECTBO JCHCTBUTEIBHBIX YHCEIL,
JNEeWCTBUTEIbHBIC YUCIa KaK OCCKOHEYHBIC JEeCATHYHBIC ApoOu. B3anmmuO
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JIEMCTBUTEIBHBIX YHCET
Y KOOPJAUHATHOU IPSIMOM.

CpaBHeHUE NEUCTBUTENBHBIX YHCEN, apu(]pmeTnyeckue IeHCTBUS C
JICUCTBUTEILHBIMU YHCJIaMU.

Pazmepsl 00BEKTOB OKPYXKAIOIIETO MHUPA, ITTUTEIHHOCTD MPOIECCOB B
OKPYKaIOIIEM MUPE.



[Tpubnuxk€HHOe 3HAYEHHUE BEJIMYMHBI, TOYHOCTH MPUOIMKEHHUS.
Oxpyraenue uncen. [Ipuknaka 1 oeHKa pe3ynbTaToB BBIUYNCICHUMN.

YpaBHeHMS U HEPABEHCTBA

JluneiinHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJAIIUXCA K
JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISIIMXCS K
KBaJpaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN
TPEThEU U YETBEPTOU CTENECHEN PA3JI0KEHUEM HA MHOKUTEIIHN.

Pemenue ApoOHO-palMOHANIBHBIX YpaBHEHUW. PellieHne TeKCTOBBIX
3aJa4 anreOpanyecKuM METOIOM.

VYpaBHeHHe ¢ IByMs IIEpEMEHHBIMU U €ro rpaduk. Pemenue cuctem
JIBYX JMHEWHBIX YpPaBHEHHMH C JBYMsl II€pEMEHHBIMHU. PelmieHune cucrem
IBYX YPaBHEHUH, OJHO W3 KOTOPBIX JMHEWHOE, a JpPyroe — BTOPOU
creneHu. ['paduueckass MHTEpHpeTanus CHCTEMbl YPaBHEHUU C JIBYMS
IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aja4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. Perrenne
CUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOW IiepemeHHOou. KBanmparHbie
HepaBeHCTBAa. ['paduueckass uHTEeprpeTanys HEPAaBEHCTB M CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIUU

KBagparnunas ¢ynkuusa, e€ rpaduk u cBoictBa. Ilapabona,
KOOPAMHATHI BEPLINHBI TapaboJIbl, 0Cb CHMMETPHUH MapaldoIbl.

I'padukn Gpyrxmmit: y = kx, y =kx + b, y=k/x, y=x3, y=Vx, y = [x|
, 1 UX CBOMCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IPOrPecCcum

Ilonsarue YHCIIOBOU MOCJIEI0BATCILHOCTH. 3amanue
MOCJIE0BATEILHOCTH PEKYPPEHTHOM (hopMyJioi u (HopMyIIon #n-To YjieHa.

Apudmernueckas U reomerpuueckas nporpeccud. dopmynsl n-ro
YiIeHa apu(PMETHIECKON U TEOMETPUIECKON IPOTPECCHiA, CYMMBI TIEPBBIX 71
YJIEHOB.

N300pakeHre  WICHOB  apuU(PMETHYECKOM U  TEOMETPUYECKOM
MpOrpecCuid TOYKAaMM Ha KOOPJAMHATHOM TUJIOCKOCTH. JIMHEWHBIM U
DKCHOHEHIMAIBHBINA POCT. CI0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBbI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbI y4eOHOTO Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpEca K NPOLLIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHHSIM POCCUUCKHUX
MaT€MaTUKOB U POCCHUMCKON MAaTEMaTUYECKOW HIKOJbI, K UCIOJIb30BAHUIO
ATUX JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEW TrpakJaaHUHA |
peanu3alu €ro mpaB, MPEJCTABICHUEM O MAaTeMaTHYECKUX OCHOBaX
GYyHKIMOHUPOBAHUS  PA3UYHBIX  CTPYKTYp,  SBJICHUH, MPOLEIYp
rpaKJaHCKOTrO 001ecTBa (HApUMeEp, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJEHUIO OJTHYECKUX TMPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTI)KCHUN HAayKH, OCO3HaHUEM BaXXHOCTH MOpPaJIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4YacTHUE€ B PEIICHUU MPAKTHUUYECKUX 3a]ay
MaTeMaTH4YECKON HaIpPaBJICHHOCTH, OCO3HAaHHUEM BOKHOCTHU
MaTeMaTUYECKOro O00pa30BaHUsl Ha MPOTSHKCHUM BCEW KU3HM IS
yCHENIHON MPO(ECCHOHANBHOMN IEATeTFHOCTH U PAa3BUTHEM HEOOXOAMMBIX
YMEHUHN, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHAUBUIYATBHON
TpaekTopur OOpa30BaHMsI W JKU3HEHHBIX IUIAHOB C Y4YETOM JUYHBIX
WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAIILHOMY U ICTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEHICHUH, pacCyXICHW, YMEHUIO
BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMe!d B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX
MpeACTaBIeHnd 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa,



OpUpOAbl U OOIIECTBA, TOHUMAaHUEM MaTeMaTHYEeCKON HayKH Kak chepsl
YEJIOBEYECKONW JEATENbHOCTH, ATaloB €€ pa3BUTHS M 3HAYUMOCTH IS
pa3BUTUS  IMBWIM3AlUM, OBJIAJICHUEM  SA3bIKOM  MaTEMaTUKU W
MaTeMaTUYECKOU KyJIbTYpOUl Kak CPeJCTBOM MO3HAHUS MHUPA, OBJIAJECHUEM
MIPOCTENIIIMMY HaBbIKAMH HCCIIEIOBATENBCKON NEATEIBHOCTH;

6) pusnyeckoe BocnuTanue, GopMupoBaHne KyJIbTYPbl 310POBbS
U SMOLMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTUYECKHE 3HAHUS B HHTEpecax
CBOETO 3JI0pOBbsl, BEJEHUS 310POBOro o0pa3a >KU3HH (340pOBOE MUTAHUE,
cOQJIaHCUPOBAHHBIN PEKUM 3aHSATUN W OTHAbIXA, peryiisipHas (pusnyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa PEQIIEKCUHU, MPU3ZHAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eiOBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIlMel Ha MPUMEHEHUE MATEMATUUYECKUX 3HAHUMN JIJISL PEIICHUS
3alady B OOJACTH COXPAHHOCTH OKPY’KAIOIIEH Cpelbl, IUIAHUPOBAHUS
MOCTYNIKOB U OIIEHKHM HMX BO3MOJKHBIX MOCIEICTBUI MJI1 OKpYKarolleu
Cpe/bl, OCO3HAHUEM IJI00AILHOTO XapakTepa SKOJOTHMUYECKUX MpOoOJieM U
IyTEN UX PEIICHUS;

8) ajganranMsa K HU3MEHAKIIMMCH YCJIOBUAM COLHMAJIBHON H
NPUPOJHOMN cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B  YCIIOBHSIX HEOMNpPEACIEHHOCTH,
MOBBIIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEATeIbHOCTh, B TOM YHCJI€ YyMEHHUE YUYUTBCS Y JpPYrux JIIOJAeH,
npuoOpeTaTh B COBMECTHOW JI€SITEIBHOCTH HOBBIE 3HAHUS, HABBIKU H
KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCIIE
dbopmyupoBaTh UACH, TOHSITHUS, TUTIOTE3bl 00 OOBEKTaX U SIBICHUSIX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HABATH ACPUIIUTH COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATH
CTPECCOBYIO  CHUTYallMI0O  KakK  BBI30B,  TpeOywOIuid  KOHTpMeEp,
KOPPEKTUPOBATh NMPUHUMAEMBbIE pElICHUs] U IeUCTBUA, (HOPMYIUPOBATH U
OIICHUBATh PUCKU U TIOCIEACTBUSA, HOPMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
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ba3oBble jornueckue gecTBUS:

eBBISIBJISITh M XapaKTEpPU30BaTh  CYIICCTBCHHBIC  IPHU3HAKH
MaTEMaTUYECKUX OOBEKTOB, TMOHSATHH, OTHOUICHUN MEXIY
MOHSATHUSIMH, dbopMynHupoBaTh onpeeIeHus MOHSITHH,
yCTaHABJIMBATh  CYIICCTBEHHBIM  MPHU3HAK  KJacCU(UKAIIWH,
OCHOBaHUS AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUU TTPOBOJAUMOTO
aHaIn3a;

e BOCIIPUHUMATh, (HOPMYIUPOBATH U MPEOOPA30BBIBATH CYKCHUS:
YTBEPAUTEIIbHbIE W OTpUIATEIbHBIC, €IWHUYHBIC, YACTHBIC W
oO1111e, yCIOBHBIE;

¢ BBISIBJISITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3U |
npotuBopeursi B (akTax, JaHHBIX, HAOJIOJACHUSX U
YTBEPXKJICHUSIX,  MpeayiaraTb  KPUTEPUU  JUJIL  BBISBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNL;

e ICTIATh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICTyKTHBHBIX
¥ MHAYKTUBHBIX YMO3aKIIOUCHUHA, YMO3aKIIOUCHHUH 110 aHAIOTHH;

e pa30upaTh JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKICHUMN (TIpsIMbIE
U OT TMPOTHBHOTO), MPOBOIUTH CAMOCTOSITEIIBHO HECIIOKHbBIC
JOKa3aTebcTBa ~ MaTeMaTHYecKnX  (pakTOB,  BBICTPAWBATh
apryMEHTAIlMIO0, TPUBOAWTh TNPUMEPhl W  KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYKIACHUS;

e BBIOMpaATh CHOCOO pemieHus y4eOHOWM 3agauu  (CpaBHUBATH
HECKOJIbKO  BApMAHTOB  pEIIEHUs,  BbBIOMpaTh  HauOoiiee
MOIXOJISIIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

¢ ICTIONB30BAaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUN HMHCTPYMEHT
MO3HAHMUS, dbopMynHrpoBaTh BOITPOCHI, bukcupyromnme
MpOTUBOpEYHE, MpoOJeMy, CaMOCTOSITENHHO  yCTaHABIUBATH
UCKOMOE W JaHHOe, (OPMHpPOBATh THIIOTE3Y, apTryMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

e POBOJIUTH IO CAMOCTOSATEIFHO COCTABJICHHOMY IIJIAHY HECIIOMXKHBIH
DKCIIEPUMEHT, HEOOJBIIIOEe WCCICAOBAHUE 110 YCTAHOBJICHUIO
OCOOCHHOCTEM  MaTeMaTUYEeCKOrO0  OOBEKTa,  3aBHUCHUMOCTCH
00BEKTOB MEXKy COOOI;
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e CAMOCTOSITEILHO ~ (POPMYJIHUpPOBaTH OOOOIIEHUS W  BBIBOABI I10
pesyibTaTaM  MNPOBENEHHOTO  HAONIOACHMS,  HCCIEIOBaHUS,
OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BHIBOJAOB U
0000I1ICHMI;

 IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpolecca, a Takxke
BBIJIBUTATh MPE/IOJIOKEHHUS O €r0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

¢ BBISIBJISITh ~ HEJJOCTATOYHOCTh M W30BITOYHOCTH  WH(MOpMAIUH,

JTAHHBIX, HEOOXOAMMBIX JIJIsl PEIICHUS 3a/1a4H;

e BRIOWPATh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATH u
UHTEPHPETUPOBATh HMHGOPMAIMIO PA3NTMYHBIX BHJIOB U (HopM
MPEICTABIICHHUS;

 BEIOUpATHh (HhOpMY TpEJCTaBICHUS UHPOPMAIIUU U WLTIOCTPUPOBATH
peniaemMple 3a1a4yu CXeMaMH, JuarpaMMaMH, WHOM rpaduKoi U ux

KOMOMHAIIMSIMU;

e OI[CHUBAThH HaIEKHOCTh uHopManuu T10 KPUTEPUSIM,
MIPEIIIOKCHHBIM YAHUTEIIEM WJIH chOpMyITUPOBAHHBIM
CaMOCTOSITCILHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e BOCIIPUHUMATh W (POPMYJIHMPOBATH CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSIMH U LETSIMU OOLIEHUSI, SICHO, TOUHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M TMHUCHMEHHBIX TEKCTax, J1aBaTh
MOSICHEHUSI 1O XOAYy pEIICHWS 3aJadyd, KOMMEHTHUPOBATh
MOJTYYEHHBIN PE3YJIbTAaT;

B X0/Ic 0OCYXKJIEHUS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX IaeMOM
TeMbl, TPOOJEMBI, pelaeMol 3aJaud, BHICKA3bIBATh WJICH,
HalIeJICHHbIC HA MOUCK PEIICHUs, COMOCTABIIATh CBOU CYXKACHUS C
CY)KIEHUSMH JPYTUX YYaCTHUKOB JMajiora, OOHApyXUBaTh
pasIMude MW CXOJICTBO IIO3WIMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

e IPEJICTABIATh  PE3YJbTAaThl pEIIeHUs 3a7adyd, JKCIEPUMEHTA,
UCCJIEIOBAHUSI, TMPOEKTa, CaMOCTOATENbHO BBIOMpaTh ¢dopmMar
BBICTYIUICHUS C Y4Y€TOM 3a7ad TPE3eHTAllMd U OCOOCHHOCTEH
ayJIUTOPUU;
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e[IOHUMaTh U  HCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW W
WH/IMBUYaTbHOM paboThI npu peleHnu y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

e IPUHUMATh I€Jb COBMECTHOM  JESATENbHOCTH, IUJIAHUPOBAThH
OpPTaHU3aIMI0 COBMECTHON paboThl, pacHpelensiTh BUAbI padoT,
JIOTOBAapHUBAThCSA, OOCYXKIaTh MpoIecc M pe3yibTaT paboTHl,
0000111aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

e y4aCcTBOBaTh B TPYIIOBBIX (Qopmax padoThl (00CykIeHus, 0OMEeH
MHEHUSIMHU, MO3TOBBIC IITYPMBI U IPYTHE), BHIOIHATH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOMU JEHCTBUS C JAPYTUMHU UIEHAMU
KOMaH/1bl, OLIEHUBATh Kau€CTBO CBOETO BKJIa/a B OOIIMN MPOIYKT

T10 KPUTEPUSIM, chopMyIHPOBaAHHBIM y4acCTHUKaMU
B3aMOJICUCTBHS.
PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

¢ CAMOCTOATEIBHO COCTABJIATH IIJIaH, AJITOPUTM PEIICHUs 3a7auu (UIIH
€ro 4acThb), BBIOMpaTh CHOCOO pElEHUs € y4ETOM HMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh  BAapUaHThl PEINIEHUM C  Y4YETOM  HOBOW
uHdopMaIuu.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

e BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpolecca H
pe3ynbTaTa peleHuss MaTeMaTUYeCKOn 3a/1auu;

e IPEABUIETH TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPU PEIICHUU
3aJla4yd, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHE pe3yjbTaTa ACSTEIbHOCTU MOCTABIECHHOU
HeIM U YCIOBUSAM, OOBSACHATH MPHUUYMHBI JIOCTHXKEHUS WIH
HEJOCTIDKEHUS  1IeJIM, HaxXOAWTh OMIMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonIity oOyueHus B 7 kjacce oOy4aromuics MOJTYYUT CISAYIOIIUE
MPEIMETHBIE PE3YIIbTATHI:
Yucjia 1 BBIYUCTICHUSA
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BoimonHsTh,  coueTas  yCTHbIE M TNUCHbMEHHBIE  MPUEMBI,
apupMeTHYecKre AEHCTBUS C PAllMOHATBHBIMU YU CIIAMHU.

HaxoauTh  3HAUYE€HWS  YKCJIOBBIX  BBIPQXKEHUH,  NPUMEHATH
pa3HooOpa3Hple CIMOCOOBI W TPUEMBI BBIYHUCICHUS 3HAYCHHUH APOOHBIX
BBIPKEHUI, COIepkKAIINX OOBIKHOBEHHBIC U JCCATUYHbBIE APOOH.

[lepexomuTh OT oOxHOW (QOpMBI 3amUCH YHCENT K JAPYrou
(mpeoOpa3oBBIBaTh JACCATUUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEYHYIO IECATUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOUYNBATH PAllUOHAIIBHBIC YUCTIA.

OKpyrJsTh yncia.

BBINONHATh NPUKUAKY U OLUEHKY PE3ybTaTa BBIYUCICHUMN, OLECHKY
3HAYEHHUI YHCJIOBBIX BBIPAXKEHUW. BBIMONHATH JEUCTBHUS CO CTENIEHSIMU C
HaTypaJIbHBIMU MTOKA3aTEISIMH.

[IpuMeHATh TNpU3HAKK JACIUMOCTH, PA3JI0KEHHE Ha MHOXUTEIH
HaTypaJbHBIX YHCEIL.

Pemiatb  mpakTHKO-OPUEHTUPOBAHHBIE  3aJaud, CBS3aHHBIE C
OTHOIIICHHEM BEJIMYMH, MNPONOPIHUOHAIBHOCTBIO BEIWMYHMH, MPOILICHTaMH,
WHTEPIIPETUPOBATh PE3yJIbTaThl PEIICHUS 3a7a4 C y4€TOM OrpaHUYEHUM,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMbBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpanvyeckyld TEPMUHOJOTHIO W CHMBOJIUKY,
MPUMEHSITH €€ B MPOIECCe OCBOCHUS YUeOHOI0o MaTepHaia.

Haxoaute 3HaueHUsi OYKBEHHBIX BBIPAXXEHUM TpU 3aJaHHBIX
3HAYCHUSX IEPEMEHHBIX.

BrimonHsaTh  TIpeoOpa3oBaHus II€JIOTO BBIPAKEHHUS B MHOTOYICH
MPUBEICHUEM TTOAOOHBIX ClIaraéMbIX, PaCKPhITHEM CKOOOK.

BrINOMHATH yMHOXKEHHE OJTHOUYJIEHA HA MHOTOYJICH U MHOTOYICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIsATh  Pa3loKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C
MOMOIIIbIO BBIHECEHHUSI 32 CKOOKM OOIIEro MHOMXUTENS, TPYMITHPOBKU
cllaraeMbIX, IPUMEHEHUST (DOPMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOUWICHOB JIJIsl PEIICHUS Pa3InUHbIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypajlbHBIMHU IOKA3aTEISIMU
J1s1 TpeoOpa3oBaHuUsl BRIPAKECHUH.
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YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE YpPAaBHEHUS C OJHOW TNIEPEMEHHOM, IPUMEHSA
IIpaBWJIa TMEPEXofa OT HCXOAHOTO YPAaBHEHHMS K DPAaBHOCHIBHOMY €EMY.
[IpoBepsITh, ABISIETCS JIX YUCIO KOPHEM YPABHEHHS.

[Ipumensate rpaduyeckue METOAbl TMPU PEIICHUH JIMHEWHBIX
YPaBHEHHU U UX CUCTEM.

[logOupaTe mnpuMepbl Map YUCEN, SBIAIONIMXCS  PEIICHUEM
JMHENHOT0 YPAaBHEHHUS C IByMs [IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH IrpauK JUHEHHOrO ypaBHEHUS
C JByMsl NEPEMEHHBIMH, IMOJIb3YACh IpaUKOM, HPHUBOAUTH MPUMEPHI
peuIeHUs] YpaBHEHHS.

Pemate  cucteMpl BYyX ~ JIMHEHWHBIX YpPaBHEHUHW C  JABYMs
NEPEMEHHBIMH, B TOM YHCIIE€ TPaPUUECKH.

CocTaBnaTe U pemaTh JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEHNHBIX
YPaBHEHU! IO YCIOBUIO 3aJa4d, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKIUU

N3o0paxkaTh Ha KOOPAMHATHON MPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJMHATaM, JIy4Hd, OTPE3KH, HWHTEPBAJIbl, 3alKCHIBATH
YK CIIOBBIE TPOMEXKYTKH Ha aJIreOpanveckoM s3bIKeE.

OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 3aJaHHBIM
KOOpJIMHATaM, CTPOUTh rpapuku JAUHEHHBIX QyHKIuH. CTpouTh rpaduk
byHKIMH y = [X|.

OnuceiBaTh C TOMOIIBIO (PYHKIMH HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, II€Ha, KOJMYECTBO,
CTOMMOCTb, TPOU3BOAUTEIIHOCTD, BPEMs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid Ccmocod TPEACTABICHUS W  aHaIu3a
uH(dOpMaIuu, U3BJICKATh U MHTEPIPETUPOBATh HH(POpMAITHIO U3 TpadUKOB
peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN.

K xonity oOyueHus B 8 kyacce oOyJaromuiicss MOJIyduT CICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA
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Hcnonp30BaTh  HayalbHbIE  MPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIBHBIX YHCEN Uil CPaBHEHHMS, OKPYIJIEHUS W BBIYHCIICHU,
n300paxaTh JEHCTBUTENbHBIC YUCIIa TOYKAMU HA KOOPJAMHATHOM MPSIMOM.

[IpumensaTe moOHATHE apU(METUYECKOTO KBaJApaTHOTO  KOPHSI,
HAaXOJUTh  KBAJpaTHbIE KOPHHU, MCHOJB3Yd MpU  HEOOXOJUMOCTH
KaJIbKYJISITOP, BBINOJHATH MPeoOpa3oBaHMs BBIPAKEHUH, COJEpKaIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOKMCTBA KOPHEMN.

Hcnonp30BaTh 3amucll OOJBIIMX M MajblX YHCENI C IOMOIIBIO
NEeCATUYHBIX ApoOel u creneHelt yucna 10.

Aare0panvyecKue BbIPpAKEHUSA

[IpyUMEHATP NOHATHE CTENEHU C LEJBbIM I10Ka3aTeJeM, BBIINOJHIThH
npeoOpa3oBaHus  BBIPAKEHHWI, COAEp)KAalUX CTENEHH C  LEJbIM
ITOKA3aTEIIEM.

BBIMOMHATE  TOXJECTBEHHBIE  MPEOOpa30BaHUSl  pallMOHAITBHBIX
BBIDAXKCHUM HAa OCHOBE MPABWJI JCWCTBUM HAJ MHOIOWIEHAMU U
anredpandyecKuMu ApoosiMu.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEU.

[IpuMeHsaTh TIpeoOpa3oBaHUs BBIPAKEHUHN IS PEIICHUST Pa3InYHbIX
3a71a4 U3 MAaTEMaTUKHU, CMEXKHBIX [IPEAMETOB, U3 PEAIbHOMN ITPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHEWHBIC, KBaJpaTHbIE YPABHECHUS W PalMOHAIbHBIC
YpPaBHEHHUSI, CBOASIIMECS K HUM, CHUCTEMBI JIByX YpaBHEHUWA C JByMS
MIEPEMEHHBIMM.

[IpoBOANTE TIPOCTEUIIME MCCIEIOBAaHUS YPAaBHEHUM U CHUCTEM
ypaBHEHUH, B TOM YHCJI€ C MPUMEHEHHEM Tpaduueckux MpeicTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPABHEHUE WJIM CUCTEMa YPaBHEHUU pEIICHUS,
€CJIM UMEET, TO CKOJIBKO, U TTpoYee).

[lepexoquts OT croBecHOW (QOPMYIMPOBKH  3aaud K €€
anreOpanveckoil MOJENH C TOMOIIBI0 COCTaBJICHUS YpPaBHEHUS WIIH
CHUCTEMbI YPaBHEHHM, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a71a4M IIOJIy4YEHHBIN pe3yJIbTar.

[TpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHH S, OLICHKH,
peliarh JMHEMHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M UX CHCTEMBI,
naBaTh rpadUUYECKy0 WIUTFOCTPAIIMI0 MHOXECTBA PEIICHUN HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB.
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DOyHKIMHA

[lonumaTe M WCHONB30BaTh (YHKIIMOHAJIBHBIE TOHSATHUS U S3bIK
(TepMUHBI, CHUMBOJHYECKHE O0OO3HAUCHHUS), ONPEACTATh 3HAUYCHHE
GyHKIIUA TI0 3HAYCHHUIO apTryMEeHTa, ONPENesaTh CBONCTBA (YYHKIIMH IO €€
rpadukKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=k/x,y =x2,y =x3,y = |x|, y = VX, OIIHCHIBATH CBOJCTBA YHCIOBOIL
dbyHkuu 1o e€ rpaduxy.

K xonity oOyueHus B 9 kjacce oOy4aromuiicss MOJIyduT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBaTh M YNOPSAIOYMBATH PANMOHAIBHBIE U HPPALMOHAIbHBIC
qyuca.

Brinonuares apudmeTndyeckue 1eUCTBUS C pallMOHATbLHBIMU YHCIIAMH,
coueTasi YCTHbIE U TUCHMEHHBIE NPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppalMoOHaIbHBIMU YUCIAMU.

Haxonute 3HaYeHHs CTENEHEW C LEJBIMM IMOKA3aTeIsIMA U KOpPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUM.

OKpyryisiT ~ ACHUCTBUTENBHBIE  YKCIA,  BBINOJHATh  MNPUKUIKY
pe3yabpTaTa BIYUCICHHM, OLIEHKY YHCIOBBIX BBIPAKEHUMN.

YpaBHeHMs U HEPABEHCTBA

Pemiarh  ynuHEWHBIE W KBaJpaTHbIE ypaBHEHUS, YpaBHEHWS,
CBOJISILIIMECS K HUM, NMTPOCTEHIINE IPOOHO-paIllMOHATbHbBIEC YPAaBHEHHS.

PemaTte cucTeMsl IByX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHUMH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBJISIETCS
JTIAHEHWHBIM.

Pemiath TeKCTOBBIE 3a/laud anreOpandecKuM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS] YpPaBHEHHUS WM CHUCTEMbl JIByX YypaBHEHHH C JBYMS
MEPEMEHHBIMU.

[IpoBOANTE TPOCTEUIIME MCCICNAOBAHUS YPAaBHEHUHM U CHCTEM
YpaBHEHHUI, B TOM YHCJI€ C MPUMEHEHHEM rpadUuecKux MpeAcTaBICHUM
(ycTaHaBIMBaTh, UMEET JIM YPABHEHUE WUJIM CUCTEMa YpaBHEHUU peIIeHUs,
€CJIM UMEET, TO CKOJIBKO, U Mpoyee).
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Pemiate  JHMHEHHBIE HEPABEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA,
n300pakaTh PEIICHHE HEPABCHCTB Ha YHCJIOBOW MPSMOM, 3alKChIBATh
pEIICHUE C TOMOIIBIO CUMBOJIOB.

PemaTte cHCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
HEPABECHCTB HA YMCJIOBOM MPSAMOM, 3alUCHIBaTh PEUICHUE C ITOMOIIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIAYHBIX 3a4a4.

DOyHKIUU

Pacno3naBath GYHKIIMM ~ HM3YYEHHBIX  BHJOB. IToxa3sIBaTh

CXEMAaTHYECKH PACIOIOKEHNE Ha KOOPAMHATHOW IJIOCKOCTH TpaduKoB
byukuii Buga: y =kx, y =kx + b,y =k/x, y =ax2 + bx + ¢,y =x3, y =
VX, y = |x|, B 3aBHCHMOCTH OT 3HAucHHH KOO()(HUIMEHTOB, ONMHUCHIBATH
CBOMCTBA (DYHKIIMA.

Ctpoute M u300paxkaTb CXEMaTUYECKH TIpaUKU KBaJpaTUUHBIX
(GyHKIM, ONUCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKLIMN IO UX TpauKaM.

Pacno3HaBaTh KBaJpaTUUHylO0 (QYHKIUIO 1O (GopMylie, NMPUBOAUTH
NpUMEpPbl  KBAaJpaTHUYHbIX (QYHKIMI U3 peaJbHOW >KU3HU, (DU3UKH,
re€OMETPUHU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPEeCCHU

Pacno3naBaTh apu(MeTHYECKyI0 U T€OMETPUUECKYIO TPOTPECCUU TIPU
pa3HBIX CrocoOax 3agaHusl.

BbINONHATE BBIYMCIEHUS C HCMONb30BaHUEM (OPMYN N-ro 4jieHa
apu(pMETUYECKO U T€OMETPUYECKOM MPOrpeccui, CyMMbl MEPBBIX N
YJICHOB.

N300paxaTh 4ieHbl MOCIEI0BATEIHLHOCTH TOYKAMHU Ha KOOPANHATHOU
MJIOCKOCTH.

PemaTe 3a1a4um, CBSI3aHHbBIE C YUCIOBBIMU MOCJIEIOBATEILHOCTSIMHU, B
TOM YUCJIE 33J1a4¥ U3 PEAIbHOM JKU3HM (C UCIIOJIB30BAHUEM KaJIbKYJISITOPA,
IU(POBBIX TEXHOJOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmenoBaHmue pa3jiesioB U TeM
Ne i/
NMPorpamMmbl

Yucna u BeuucieHus. PariuonansHeIe
qucia

AnrebpanuecKue BRIPAKCHHS

ypaBHeHI/IH 1 HCPAaBCHCTBA

Koopaunats! u rpaduku. ®yHkuun

[ToBTOpenue n 06001IEeHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

25

27

20

24

102

18

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.1ru/7f415690

bubmuorexa [IOK
https://m.edsoo.ru/7{415b90

bubmnoreka IIOK
https://m.edsoo.ru/7f415b90

bu6nuorexa [IOK
https://m.edsoo.ru/71415b90

bu6anoreka LIOK
https://m.edsoo.ru/7f415b90



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

8 KUIACC

Ne i/

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

Yucna u Beruncnenus. KBagpatusie
KOpHHU

Uuncna n BeranciaeHus. CTeneHs ¢
OCJIBIM ITOKAa3aTCIIEM

AnreGpanyeckue BbIpaxKeHHs.
KBanpaTHbiii TpExuiieH

Anrebpanueckue BbIpaKeHHUS.
Anrebpanueckas 1poob

YpaBHEHMS U HEPABEHCTBA.
KBanpaTtHble ypaBHEHUS

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
yYpaBHEHUHU

YpaBHEHUs U HEPABEHCTBA.
Hepasencrpa

(DYHKI_[I/II/I. OCHOBHBIC TTOHSITHUS

KoauuecTBO 4acoB

Bcero

15

15

15

13

12

19

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7{417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7{417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8

bu6mmorexa [IOK
https://m.edsoo.ru/71417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8

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

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



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

9 Oynkuuu. Yncnoseie QyHKIMNA

10 [ToBTOpEeHHE 1 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

20

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

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



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

9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB 1 TeM
NPOrpaMmblI

Yucna u BeIYUCICHUS. [[eCTBUTEIbHEIC
qucia

YpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOI TepeMeHHON

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
yYpaBHEHUU

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

DyHKIMHU

YuncnoBbIe IOCIEA0BATEILHOCTH

[ToBTOpenue, o6odIIEHNE,
cUCTeMaTH3alus 3HaHuH

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

14

14

16

16

15

18

102

21

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edsoo0.ru/71419d08

bubmnoreka IIOK
https://m.edsoo0.ru/71419d08

bubmnoreka IIOK
https://m.edsoo0.ru/71419d08

bu6nuorexa [IOK
https://m.edso00.ru/71419d08

bu6anoreka IIOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
https://m.edsoo0.ru/7f419d08

bu6nuorexa [IOK
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
https://m.edsoo.ru/7f419d08
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