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PA3JEJI 1. IOSICHUTEJIBHAS 3AIIMCKA

PaGouas mporpamMmma 0oCHOBHOTO 00IIero o0pa3oBaHus MO TMpEAMETY «Anredpa» COCTaBI€HAa Ha OCHOBE
TpeboBanuii Kk pe3yapTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO —OOIIEro
oOpa3oBaHus, MPEICTaBICHHBIX B DeepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE€ OCHOBHOIO
obuiero oOpazoBaHus, a TAaKXKE Ha OCHOBE IUIAHUPYEMBIX PE3YJIbTATOB JIYXOBHO-HPABCTBEHHOI'O pPa3BUTHS,
BOCIIUTAHHUSI M COLMAIM3AIMK 00YJaronuXcsi, npeactaBieHHbiX B [Iporpamme Bocmuranmst 'bOY COII c.
TennoBka u ¢ yu€rom VYuebnoro miana ['bOY COII c¢. TemmoBka Ha 2024 — 2025 y4ueOHBIH TOXN M
aoanmuposana JUIsl ydalluxcs C 3a7CepKKON TMCUXMYECKOrO0 Pa3BUTUS 3aHUMAIOLIUXCA IO HMHKIIO3WBHOM
dopme. Ilpomecc oOydyeHHMs TakuMX HIKOJIBHUKOB HMMEET KOPPEKIMOHHO-Pa3BUBAIOIIMK  XapakTep,
HAMpPaBIICHHBI HAa KOPPEKIUI0O HUMEIOIUXCS Y OOy4JaromMXcs HEAOCTaTKOB B pPa3BUTUHU, NpPoOEToB B
3HAHMUSIX M OMUPAETCS Ha CYOBEKTUBHBINA OMBIT IIKOJHHUKOB U CBA3b C PEAIbHOM JKU3HBIO.

Nwmes onrHakoBoe cojiepkaHue U 3a7auu oOydeHus1, padoyasi mporpaMma 1o BEpOsITHOCTU U CTaTUCTUKE
s oOyvaromuxcsi ¢ OB3, Tem He MeHee, OTIMYaeTCs OT MPOrpPaMMbl MAacCOBOM IIKOJBL. OTH OTJIMYUS
3aKJIIOYAIOTCS B: YaCTHYHOM MEpepactpenesieHHH y4eOHBIX YacOB MEXAY TeMaMH, TaK Kak 0OyJaromuecs c
3IIP MeuieHHEee BOCIIPUHUMAIOT HATJIAIHBIA MaTepual, MEeJJICHHEE BEAYT 3allUCh U BBIIOJHSIOT IPOBEPOYHbIE
paboThl; METOIMYECKHX MPUEMAX, UCIOIb3YEMbIX Ha YPOKaX:
- TIPY UCTIOJIb30BAHUU KJIACCHOM JIOCKHU BCE 3aMCH YUYUTENIEM U YIEHUKOM COMPOBOXKIAIOTCS CIIOBECHBIMHU
KOMMEHTapHUsIMU;
- IpU pEUICHHH MaTeMaTHYeCKUX 3a/ad MOJOUpPAIOTCS Pa3HOOOpa3HbIE CHOKETHI, KOTOPbIE HCIOJB3YIOTCS
Uis  (OpMHUPOBaHUS U YTOYHEHHUS INPEIACTaBICHUNH OO0 OKpyXKarollel JeHCTBUTENbHOCTH, PpacCHIMpPEHUs
Kpyrozopa oOy4aromerocsi; KOppeKIMOHHON HAaIpaBIEHHOCTH KaX/I0T0 ypoKa; 0TOOpe Marepuania Julsl ypoka u
JOMAalIHUX 33JJaHUi: yMEeHbIIeHHE 00bEMa aHAJIOTUYHBIX 33/1aHUH U 10A00p Pa3HOIIAHOBBIX 3a/1aHUH;
- C LIETIbI0 HOpMAJIM3allMy y4eOHOU Harpy3KH IIKOJIbHUKOB YUCIIO 33JJaHU B IPOBEPOYHBIX PabOTaX COKPAIIECHO.

Takum 00pa3oM, MOTHOCTHIO COXPAHAS CTPYKTYPY JIOKYMEHTa, IMOCTABJICHHBIE LIEJH U 33/1a4M, a TaKxkKe

cojiep)kaHue, MporpaMma CocTaBiieHa B pacuete Ha oOyuenue nereit ¢ OB3 (3I1P) B 7-9 kiaccax.
I[lnannpyembie pe3yJibTaTbl OCBOEHHS U 00beM CO/Aep:KaHUs, He 00513aTeJIbHbIN 1JI OCBOEHMUSI

o0yuawummucs ¢ OB3 B Tekcre paGoueii nporpaMMbl M NPUJIOKEHUSIX K Hell gbl0e1eHbl KYPCUBOM.
Orot marepuan netu ¢ OB3 ocBanBaroT 0030pHO, a BpeMsi, OTBEACHHOE Ha €ro 3aKperieHue,

UCIOJIb3YeTCs Ui 0TpaboTKu 6a30BBIX yMeHUH oOyyatomuxcs ¢ OB3, Tekyiee MOBTOPEHUE U MPOTIEAEBTUKY.
Takum oOpazom, ganHas paboydast MporpaMMa sBISIETCS aJallTHPOBAHHOM.

Anrebpa sBiseTCd OJHUM W3 OMOPHBIX KYpCOB OCHOBHOIO 00IIero o0pa3oBaHMs: OHAa oOecreuynBaeT
U3YyYeHHME JAPYrHX AUCHUIUINH, KaK €CTeCTBEHHO-HAyYHOI'O, TaK W TYMaHUTApHOIO IMKJIOB, €€ OCBOCHHE
HEOOXOUMO Uil TPOJOJKEHHsT oOpa3oBaHMA M B IIOBCETHEBHOM >KM3HU. Pa3zButme y oOydaroumxcs
HAay4yHbIX MPEJCTaBICHUI O TMPOUCXOXKACHUM U CYHIHOCTH airedpanyeckux aOCTpakuuii, croco0e
OTpaXEHMsI MaTeMaTH4YeCKOW HayKoW sBJIEHMH U TpOIEcCCOB B TNpUpoJe U  OOIecTBe, poJH
MaTeMaTHYeCKOT0 MOJECIMPOBAaHUS B HAyYHOM TIIO3HAaHMM M B IMPAKTUKE CIOCOOCTBYET (HOPMUPOBAHMIO
HAayYHOTO MHUPOBO33PEHUSI U KAueCTB MBIIIJICHNUSA, HEOOXOAMMBIX [UId aJanTallid B COBPEMEHHOM



muppoBoM obmecTBe. M3yueHue anrebpsl oOecmedMBaeT pa3BUTHE YMEHHsS HaOIIOAaTh, CpPaBHUBATH,
HAaXOJUTh  3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHpPOBAHHO
000CHOBBIBaTh CBOM JCWUCTBUS W BBIBOJBI, (OPMYIUpoOBaTh yTBepkaeHusa. OcBoeHHE Kypca aireOpbl
obOecreynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOy4JarolMXCsA: OHHU HCIOJB3YIOT JCIyKTHUBHBIE U
UHIYKTHBHBIE PACCY)KJCHHs, 0000IICHNEe W KOHKpEeTH3alMio, abcTparupoBaHue W aHanoruto. OOydeHue
anreOpe  mpeamnojiaraeT  3HAYUTENbHBIE ~ 00BbEM  CaMOCTOSITENBHOM  JEATENIbHOCTH  0Oy4aroluxcs,
MIO3TOMY CAMOCTOSTEIIEHOE PELICHNE 331a4 SABISETCSA peaan3aliell AeITeIbHOCTHOTO MPUHIUIIA 00ydeHHUS.

B crpyktrype mporpamMMbl yueOHOTO Kypca «Auredpa» Aiisi OCHOBHOTO oOIiero oOpa3oBaHHsl OCHOBHOE
MECTO 3aHHMAIOT COJEpXKATEIbHO-METOANYECKUe JUHUHM: «Yucna W BBIYMCICHUS», «AnreOpanyeckue
BBIpQKEHUSA», «YpaBHEHUs U HepaBeHCTBa», «PyHkuum». Kaxnas n3 3THX COAEPKATEIbHO-METOAMUYECKUX
JIMHUW pa3BUBACTCA HA IPOTSHKEHUU TPEX JIET U3Y4YEHUS Kypca, B3aUMOJCUCTBYA C APYTMMHM €ro JIMHHUAMHU. B
X0Jle H3y4YeHHs] Y4eOHOro Kypca oOydaroluMcs MPUXOIUTCS JIOTHYECKH pacCyXIaTh, HCIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBII s3bIK. B CBSI3M ¢ 3TUM B mporpammy yueOHOro kypca «Anredpay BKIHOUEHBI
HEKOTOPBIC OCHOBBI JIOTHKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax MaTeMaTHYeCKOTO OO0pa3oBaHUS H
CHOCOOCTBYIOIIME  OBJAQJACHUI0O  OOYYalOIMMUCSA OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHYeCKOIo  SI3bIKa.
CopepkaTenbHOM U CTPYKTYPHOI OCOOEHHOCTHIO YUeOHOTO Kypca «Anredpay SBISETCS €ro WHTETPUPOBAHHBIM
Xapakrep.

Conepxxanne nuHUM «YUucna ¥ BBIYUCICHUSD CIHYXKUT OCHOBOM JUIsl JajJbHEWILIEro H3y4eHUs
MaTEeMaTHKH, CHOCOOCTBYET Pa3BUTHUIO Yy OOYYArOMIMXCS JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS
[0JIb30BAThCS QITOPUTMaMM, a TaKKe IPUOOPETEHUIO MPAKTUYECKUMX HABBIKOB, HEOOXOIMMBIX MJIs
NOBCETHEBHOM JKM3HU. Pa3BuUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOLIETO0 OOpa3oBaHMS CBA3aHO C
paloHaIbHBIMU M UPPAIIMOHATLHBIMUA YUCIIaMH, (GOPMUPOBAHHUEM IPEACTABICHHUI O EHCTBUTEILHOM YHUCIIE.
3aBepIlieHHEe OCBOEHUS YMCIOBON JIMHUM OTHECEHO K CpelHeEMY 0011eMy 00pa30BaHHIO.

CopeprkaHue IByX anredpanyeckux JMHUNA — «AnreOpandeckre BhIpaKeHUs» U «Y paBHEHUS U
HEPaBEHCTBA» CIMIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCA MAaTeMAaTHYeCKOTO armmapara,
HEOOXOMMOTO JUIsl pelIeHUs 3aJad MAaTeMaTUKHU, CMEXKHBIX MpPEIMETOB U MPAKTHUKO-
OpUEHTHPOBaHHBIX 3a/a4y. Ha ypoBHe oCHOBHOro 0o011ero oopa3zoBaHus yueOHBIN MaTepHa rpynmnupyeTcs
BOKPYI' PAallMOHAJIBHBIX BBIpAXEHUH. Anredpa EeMOHCTPUPYET 3HAYEHHE MaTeMaTHUKU Kak s3blka JUis
MOCTPOEHMSI MaTeMaTU4YEeCKUX MOJeNiel, ONMUCaHUsl MPOILIECCOB U SBJIEHMM peasibHOro Mupa. B 3anaun
o0yueHus anredpe BXOJAT TaKXkKe JaJlbHENIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIIEHHS], HEOOXO0IUMOTO, B
YaCTHOCTH, JJIsi OCBOEHHsI Kypca MH(GOPMATHKH, U OBJIAJIEHNUE HaBBIKAMU JETYKTUBHBIX PACCYXKIECHUH.
[TpeoOpa3oBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHIO BOOOpaskeHUs, CIOCOOHOCTEH K
MaTeMaTHu4eCcKOMY TBOPYECTBY.

Conepxanne (QyHKIUOHAIBHO-TpAapUUECKOW JIMHUM HAIEIEHO Ha TMOJydyeHHe OOy4JaroUUuMUCs
3HaHUM 0 (QYHKIMSAX Kak BaKHEWIIeW MaTeMaTHYecKOW MOJenu JUis OMNHCAHUS U HCCIEAO0BAaHUS
pa3sHOOOpa3HBIX MpPOLIECCOB W SIBICHMA B Npupoie M oOmecTBe. M3ydeHue wmaTepuana CrnocoOCTBYET
pa3BUTHIO y OOYyYaloOIIMXCS YMEHHS HCIOJb30BaTh pa3jIMuYHbIE BBIPA3UTENIbHBIE CPEACTBA  SI3bIKA
MaTeMaTHUKU — CJIOBECHbIE, CHMBOJIMUECKHE, rpaduuecKkue, BHOCUT BKJIaJ B (JOPMUPOBAHUE MPECTABIECHUH O
POJIM MaTEMATUKHU B PA3BUTUM LIMBUIIM3ALUU U KYJIbTYPBHI.

CornacHo yyeOHOMY MmiaHy B 7—9 Kiaccax m3ydaeTcs y4eOHbIM Kypc «AnreOpa», KOTOPBIH BKIIOYAET
CJIEZYIOIIME OCHOBHBIE pa3felibl cofepxkanus: «Uucia u BeIYUCICHU», «ANreOpandeckrue BhIpaKeHUs»,
«YpaBHEHHS U HEpAaBEHCTBay», «DyHKIIUN».



Ha u3yuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 gaca
B Henento), B 8 kiacce — 102 yaca (3 waca B Henenio), B 9 kiacce — 102 vaca (3 yaca B HeZelo).

PA3JEJI 2. COAEP)KAHUE OBYUYEHMUSA

7 KJIACC

Yucia ¥ BbIYMCTICHUS

JpoOu OOBIKHOBEHHbIE U JAECATHYHBIE, MEPEXo] OT OJHOW (OPMBI 3amucu ApoOe K Ipyroi.
[lonsiTHE panMOHANBPHOrO 4YHCIA, 3alUCh, CPaBHEHHUE, YINOPAJOUYMBAHHUE pPALlMOHAIBHBIX YHUCEIL.
Apudmernueckue ASHCTBUS C pallMOHAIBHBIMH 4YMCIaMu. PemieHue 3aad W3 pearbHON MPaKTHKH
Ha YacTH, Ha IpoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJIeM: OIpeJesieHne, NIpeoOpa3oBaHUE BbIPAXKEHUN Ha
OCHOBE OIpe/ieNieHus, 3amnuch OoJbmMX 4Yucen. [IponeHTsl, 3amuch NPOLIEHTOB B BUAE ApoOu U
npodu B BHJE MNPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha IPOLEHTHI, PELICHHE 3aJady M3 peaJbHOMH
IIPAKTUKH.

ITpuMeHeHnEe IPU3HAKOB ACIMMOCTH,

pa3oKeHNEe Ha MHOXKHUTEIU HaTypalbHBIX

qucell. PeanbHbIC 3aBUCHMOCTH, B TOM

qucie npsMas 1 oOpatHas

IIPONOPLMOHAIIBHOCTH. AJIredpandecKue

BbIPasKeHH A

[lepeMeHHBIE, 4YHMCIOBOE 3HAYEHHUE BBIPAKEHUS C IepeMeHHOW. JlomycTuMble 3HaueHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMHM B BUAE (QopMyibl. Borumcnenus
no ¢opmynam. IIpeoOpazoBaHre OYyKBEHHBIX BBIPAKEHHUH, TOXXJIECTBEHHO paBHBbIE BBIPAKEHUS,
npaBwia npeoOpa3oBaHUs CyMM U TNPOU3BENEHUM, IpaBWJIa PACKPBITUS CKOOOK M MpHUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBoiicTBa CTENEHU C HATYpaIbHBIM [TOKA3aTEIEM.

Opnounenbl W MHorowjeHsl. CteneHb MHoOrowieHa. CoKeHue, BbIUMTAaHUE, YMHOXKEHHE
MHOro4JieHOB. POpMylbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbI M KBaJpaT pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3noxeHne MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHUsI U HEPABEHCTBA

YpaBHeHHEe, KOpEHb YPaBHEHMU S, MPABHIIA IPEOOPA30BaHUS YPABHEHHS, PABHOCHIBHOCTD
YpaBHEHUH.

JluHeitHoe ypaBHEHME C OJHOM IMEPEeMEHHOM, YWCIO KOPHEH JIMHEHHOTO YypaBHEHUS,
pelieHne JUMHEHHbIX ypaBHeHUH. COCTaBI€HHE YPAaBHEHMU IO YCIOBHIO 3a7a4d. PeleHne TeKCTOBBIX
3a/1a4 ¢ IOMOILBIO YPaBHEHU.

JluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero Tpaduk. Cuctema ABYX JIMHEWHBIX ypaBHEHUH
C ABYMs IEpeMEHHBIMU. Pemenne cucrem



ypaBHEHUI CrIOCOOOM MOJCTaHOBKU. [Ipumepul peuienus

MEeKCMOBbIX 3a0ay ¢ NOMOUWBIO CUCTEM YPAGHEHUIL.

DOyHKIUHT

Koopaunara Touku Ha npsAMoi. UuciioBbIE IPOMEXYTKH. PaccTosiHuEe MexX Ly ABYMS TOUKaMU

KOOPJMHATHOW MPSAMOM.

[IpsmoyronbHast cuctema koopaunat, ocu OX u Oy. AOcuucca M opAMHATa TOYKH Ha
KOOpAMHATHON TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX Gopmyrnamu. YUrteHue rpaukoB
peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkumu. I'padux ynaxkumm. CpolictBa ¢GyHKIMN. JInHeHas
¢ynkuums, e€ rpaduk. ['padux dynkuun Y= |X|. I paguueckoe pewenue numnetinvix ypasHenuil u
cucmem JTUHEUHbIX YPABHEHULL.

8 KJIACC

Yucia v BbIYMCTICHUS

KBanparsbiii kopenb u3 umucia. [londarue o0 uppanuoHaibHOM yucie. JlecaTudyHble
npuOIMKeHNST UppalMoHaIbHbIX 4rcen. CBoiicTBa apudMeTHUECKUX KBaAPATHBIX KOPHEH U UX
IPUMEHEHHE K TPeoO0pa30BaHHIO YMCIOBBIX BRIPAKEHUH U BBIYUCICHUAM. [leficTBUTENIbHBIE YHCIIA.

CrerneHs ¢ 11eJbIM IOKa3aTeNneM

u e€ ceorictBa. CtangapTHas

3aMuch YUCIa.

Auredpanyeckue BbIpasKeHHs

KBanpatHblii TpEéxusieH, pa3ioKeHUe KBaApaTHOTO TPEXUJIEHA HA MHOXKUTEIH.

AnreOpanyeckast 1po6s. OCHOBHOE CBOWCTBO anredpanueckoil npobu. CroxeHwue,
BbIUUTAaHUE, YMHOXKEHHE, JIeJIeHHEe ainreOpanyeckux apo0eil. PanoHanbHble BEIpaXEeHUs U UX
npeoOpazoBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBanparHoe ypaBHeHHe, popMyina KOpHEl KBaapaTHOro ypaBHeHUs. Teopema Buema.
Pemienue ypaBHeHMH, CBOIAMIMXCS K JMHEHHBIM M KBajapaTHbIM. [Ipocrelinme apoOHO-
palyoHalIbHbIE YPABHEHUS.

I'paduueckast uHTEpHpeTaysi YpaBHEHUH ¢ JABYMsI NMEPEMEHHBIMU U CHCTEM JIMHEHHBIX
ypaBHEHUHN C JABYMS NEpPEMEHHBIMH. [Ipumepwl peuienusi cucmem HeIUHEUHbIX YPAGHEHUl ¢ 08YMs
nepemeHHbIMU.

Pemienne TeKCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucnoBble HEpaBEHCTBA M MX CBOKCTBA. HepaBeHCTBO ¢ 0OJIHOM NepeMeHHOM. PaBHOCHIIBHOCTD
HepaBeHCTB. JINHEHbIE HEPaBEHCTBA € OHOU NepeMeHHON. CHCTEeMBI JIMHENHBIX HEPABEHCTB € OJTHOM
MIEPEMEHHOM.

D yHKIUH

[Tonsarue pynkumuu. OOIACTH OMPESICHHS K MHOKECTBO 3HaYeHUH GyHKIMU. CIocOOBI 3a1aHms

(GYHKITUH.

I'paduk pynkuuu. Yrenue cBoiictB pyHKIMU 110 €€ rpaduky. [Ipumepsl rpadukoB GyHKINH,

OTpaKaloIKX peajbHble npouecchl. DyHKIMH, OMUCHIBAIOIINE MPSIMYIO U 00paTHYIO

TPOTOPIHOHANBHEIE 3aBUCHMOCTH, HX rpaduki. Oyukimn y = X2,y = X, y = VX, y=|x].



I'paguueckoe pewienue ypagnenuti u cucmem ypagHeHuu.

9 KUIACC

Yuciaa ¥ BbIYMCTICHUS

PanmonanbHble 4uClla, UPPALMOHATBHBIC YHCIA, KOHEYHbIE W OCCKOHEYHBIC ECATHYHBIC
npoou. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBLHBIC YHCTA KaK OCCKOHEYHBIE JECATUYHBIC
npodu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKJy MHOXKECTBOM JECHCTBUTENIBHBIX YHCEN U
KOOPJMHATHOM MPSIMOM.

CpaBHeHUE NEHCTBUTEIBHBIX YUCEIL,

apudMeTHIeCKue ACUCTBUS C ACHCTBUTEIbHBIMH

ymciiaMu. PazmMepsl 00bEKTOB OKpYXKAIOILIEro MUpa,

JUTMTEIIBHOCTD ITPOLIECCOB B OKPYKAOIIEM MHUDE.

[TpubnnxEéHHOE 3HaYEHNE BETMYMHBI, TOYHOCTh NpuOImkeHus. OKpyrieHue 4nucell.

Ilpuxuoka u oyenxa pe3yromamos eviuucierull. Y paBHeHUsl 1 HepaBeHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIUXCA K TMHEUHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHMH, CBOJSIUMXCSA K KBaJApaTHBIM. bUKBajpaTtHoe
ypaBHeHue. lIpumMepsl peleHns ypaBHEHUH TPEThEe U 4€TBEPTOM CTENIEHEN Pa3JIOKEHUEM Ha
MHOHUTEIIH.

Pemenue 1poOHO-paniMoHaIbHBIX YpaBHEHUH. Pelienne TeKCToBbIX 3a1a4 anredpandyecKum

METOJ0M.

VYpaBHeHMe Cc IByMS IEPEMEHHBIMU U €ro rpaduk. Pemenne cuctem AByX JIMHEWHBIX YpaBHEHUN
C IByMs IIEpEMEHHBIMU. PelieHne cuctem AByX YpaBHEHUH, OJHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe
— BTOpOH cTeneHu. I paguueckas unmepnpemayus cucmemvl YpagHeHUU ¢ O08YMs NepeMeHHbIMU.

Pemrenne TMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM. Pemenne cucrem JTMHENHBIX
HEpaBEHCTB ¢ OJJHOI nepeMeHHoM. KBanpaTHbie HepaBeHCTBA. [ paghuueckas unmepnpemayusi
HepaseHcme u cucmem HepageHcms ¢ 08YMs nepemMeHHbIMU.

DyHKIUH

KBanpatuunas ¢pynkius, e€ rpadguk u cBoiictsa. [lapabomna, koopuHaTHI

BEPILHUHBI TapadoJibl, 0Ch CUMMETpUH Tapadouisl. ['paduku pyHkimii: y = KX, y

=kx+b,y=kix, y=x% y=1x, y = |X| u ux cBoiictsa.

Yucii0BbIe MOCIEA0BATEILHOCTH H IIPOIrPECCHH

[TonsTHE YMCIIOBOM NOCIEA0BATENBHOCTH. 3aJaHUE TOCIIE0BATEILHOCTH PEKYPPEHTHOM

dbopmyioii u Gopmymnoi N-ro uneHa. ApudmeTrndeckas U TeOMETPUUIECKast MPOTPECCHUH.

®opmysbl N-TO YieHa apuPpMETHUECKON U TEOMETPUYECKON MPOrpeccuit, CyMMBbI MEPBBIX
N 4JIEHOB.



N300pakeHue 4JICHOB apU(PMETHYECKOH M TEOMETPUYECKOW IPOrpeccCHil TOYKaMHu Ha
KOOPIUHATHOM IUIOCKOCTH. JIuHetlinviti u sKkcnoHenyuanbHulii pocm. CodicHble npoyenmbl.

PA3JIEJ 3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pPe3yJabTAThl OCBOCHUS ITPOTPAMMBI

y4eOHOro Kypca «Ajredpa» xapakrepusyrorces: 1)

NaTPUOTHYECKOEe BOCTIMTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOIJIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K
UCTIOJIb30BaHUIO ATUX JOCTH)KCHUN B JPYrUX HAyKax U MPHUKIATHBIX cepax;

2) rpaIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peallu3allid  ero  Ipas,
IpEJICTaBIIEHHEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHMPOBAHUS  pa3jIMYHBIX  CTPYKTYD,
SIBJICHUH, TPOLEAYp TIpakIaHCKOro ooOiiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0OCYXJICHUIO ITHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYCCKUM NPUMEHEHUEM JIOCTHIKCHUN HAyKH,
OCO3HAaHMEM BaKHOCTH MOPAIbHO -3 THUECKUX MPUHITUTIOB B IEATEIHHOCTH YUEHOTO;

3) TpyoBO€E BOCIMTAHKE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PENICHUU TMPAKTHYCCKUX 3a7ad MaTeMaTHICCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BA)XHOCTH MaTeMaTH4YecKOoro oOpa3oBaHHsS Ha MPOTSIKEHHWH Beel
KU3HU JJI YCTEIHON mMpodecCuOHaTbHON NeATeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HWHIWBUAYATLHON TPAEeKTOPUU OOpPa30BaHHS W >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYEeCKOoe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U SCTETHUECKOMY BOCHPHITHIO MAaTEeMAaTHYECKUX
00BEKTOB, 33j1a4, peUIeHUH, pacCyKICHUH, YMEHUIO BUJETh MATEMATHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MIO3HAHMSI:

OpHEHTAIMCH B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYJYHBIX MPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS UYEIOBEKa, IPUPOJIBI M OOIIECTBA, TOHUMAHUEM MaTeMaTHIeCKOW HayKH
Kak cepbl 4eTOBeUeCKOl NesTebHOCTH, dTAloB €€ pa3BUTHS M 3HAYUMOCTH IS



pa3BUTHS LMBWIM3ALMH, OBJIAJCHUEM S3BIKOM MAaTEMaTHKH M MaTeMaTHYeCKOW KYIbTYpOH Kak
CPEACTBOM IIO3HAHMS MHpPA, OBJIAJACHUEM MPOCTEHIINMHI HABBIKAMH HCCIIEOBATEIbCKOM
JeSITeIbHOCTH;

6) ¢pu3nyeckoe BocnuTanue, GopMuUpoBaHNe KYJIbTYPbI 310POBbSI H IMOLHOHAIHLHOIO

0J1aronoJIyyus:

TOTOBHOCTBIO NMPHUMEHATh MaTEeMaTHYECKHE 3HAHMSA B HMHTEpPECcaX CBOErO 3/I0POBbS, BEICHUS
37I0pOBOr0 00pa3za >KU3HU (3[0pOBOE IMHTAaHHWE, COATAHCHPOBAHHBI pPEKHM 3aHSATHH M OT/ABIXA,
peryisipHas (usMyeckass aKTUBHOCTH), C(HOPMHPOBAHHOCTBIO HaBBbIKA PEQICKCHH, IPU3HAHHEM
CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPYyroro 4eioBeKa,

7) 9K0JIOTHYECKOe BOCITUTAHME:

OpUEHTAIMe Ha TNpPUMEHEHHE MaTeMaTHYeCKWX 3HAaHUU JUIs pelieHdus 3agad B o0JacTu
COXPaHHOCTH OKpYKAlOIIeH Cpenbl, IJIAHUPOBAHUS TIIOCTYIKOB M OIEHKM HMX BO3MOXHBIX
HOCJICACTBUH /ISl OKpPY)KaloIIeHd cpenbl, OCO3HAaHHEM TIJIOOATBHOTO XapakTepa SKOJOTHYECKHX
npo0ieM U nyTed uX peleHus;

8) aganranus K M3MEHSIOIMMCS YCJIOBHSIM COIUAJIbHON U IPHPOTHON Cpeabl:

TOTOBHOCTBIO K JICHCTBHAM B YCIOBHUSX HEOMNPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO IEATeIbHOCTh, B TOM YHCIEC YMEHHE YUUTHCS y JAPYIHX
JIOJICH, TIPUOOPETaTh B COBMECTHOM JESTEIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTEHIIMH M3 OIIBITA
ApYrux;

HE00X0IMMOCTBIO B (POpMUPOBAHMH HOBBIX 3HAHUH, B TOM 4KCIIe (OPMYITUPOBATH HJIEH,
HOHSATHS, THIIOTE3bI 00 00BEKTAX U SABICHHUSX, B TOM YHCIIE paHee HEN3BECTHBIX, 0CO3HABATH JIC(UIIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYKO CUTYallMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIUN KOHTpMEp, KOPPEKTHUPOBATH NPUHIUMAEMBbIE PEIICHUS U
neicTBus, OopMyIHMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OTIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC e CTBUSA

ba3oBble JJornyeckue JelcTBUA:

L] BBIABJIATD U XapaKTepI/ISOBaTI) CyHIeCTBCHHI)IC HpI/I3HaKI/I MATEMATHUUYCCKUX 06L€KTOB,
MOHATHM, OTHOWIEHUN MeEXAy NOHATHAMH, (OPMYIUPOBATH OMpENCNeHUs TOHATHH,
YCTAaHABIUBATh CYIIECTBEHHBIM MpU3HAK KIAacCU(PUKALMK, OCHOBAHUS MAs 0000IIeHUs U
CpPaBHEHUS1, KPUTEPUU ITPOBOJUMOIO aHAJIM3A;

® BOCIPHUHUMATH, (POPMYIHUPOBATH U MPeoOPa30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC U
OTpHHaTeHBHBIe, CANHUYHBIC, YAaCTHBIC U O6HII/IC, yCJ'IOBHI)Ie;



® BBIABIIATh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U M IMPOTUBOpPEYHS B (akTax,
JAHHBIX, HAOMIOACHUSX M YTBEPXKACHUAX, peJiaraTb KPUTEPUU JJIsl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHUIA;

® JIeaTh BBIBOJIBI C UCMIOJIB30BaHUEM 3aKOHOB JIOTHKH, ISTYKTUBHBIX U WHIYKTUBHBIX

YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH,

e pa30duparh [I0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPKIACHHU (IpSMble W OT TMPOTHUBHOIO),
MPOBOJUTHE  CaMOCTOSITETIHHO  HECJOXKHBIC JOKA3aTeNIbCTBA MAaTEMaTHYEeCKHX  (aKTOB,
BBICTpAaWBaTh AapryMEHTAIUIO, TMPUBOAWTH MPUMEPhl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
cOoOCTBEHHBIE PACCYKJICHUS;

e BBIOMpATH CrIOCOO pelieHus yueOHO# 3a1a4un (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpATh HarbOJIee MOAXOAIINN C YYETOM CAaMOCTOSTEIBHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBaTebcKne 1eiiCTBUS:

® ICIOJB30BATh BOIPOCKHI KAK UCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HaHUsI, (POPMYIUPOBAThH
BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPOOIeMy, CAMOCTOSITEILHO YCTaHABIUBATh
HCKOMOE U JIaHHO€, (POPMHUPOBATH THUIIOTE3Y, AT YMEHTHPOBAThH CBOIO IMO3HIIHIO, MHEHUE;

® TIPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IJIaHY HECTIOKHBIM HKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEI0OBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

® caMOCTOSATENbHO (OpPMYIUpOBaTh OOOOIIECHUS M BBIBOJBI MO pPE3y/IbTaTaM MPOBEAEHHOTO
HaOJIOICHUsI, UCCIIEIOBAHUS, OLIEHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YIhTaTOB,

BBIBOJIOB M 0000IIEHHI;
® POTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh
MPEJIIOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX ycloBUsAX. PadoTa ¢ uHdopmanueii:

®  BBIABIATH HEAOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX IS

pelieHus 3a1a4u;

e BBIOUpATH, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIIPETHPOBATH MHOOPMAIIUIO PA3TUYHBIX

BUJIOB U JOPM TIPEICTABIICHUS;

e BbIOUpaTh (GopMy MpecTaBieHUsT HHGOPMALMU U WLTIOCTPUPOBATh peIlaeMble 3a7aun
CXeMaMH, JuarpaMMaMu, HHOU rpaduKoil U MX KOMOWHAIIMSIMH;

® OILIEHWBATh HAIEKHOCTh MHPOPMAIUH 110 KPUTEPHSIM, TTPEITIOKEHHBIM YIUTEIEM

UiIu cHOPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKAaTHBHBIE YHUBepPCaIbHbIE yUeOHbI€ AeiicTBHA:

® BOCIPUHHMATH U (POPMYIHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSMH U IIETSIMU
00111eHus, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
IMUCbMECHHBIX TCKCTAX, AaBaTh IMOSICHCHUS 110 X0y PCHICHUA 3a4a4l, KOMMCHTUPOBATDh
HOJTY4CHHBIN PE3yIbTaT;

e B Xoje OOCYXKJIEHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAeMOW TeMBbI, MpPOOIIEMEl,
perraeMoii 3amauM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IOWCK DPEIICHHs, COTOCTABIAThH
CBOM CYXICHHS C CYXKICHHUSMHU JPYIHX YYacTHHKOB JIHAlora, OOHapyXKHBaTh pa3linuue M
CXOJICTBO TO3UIIMH, B KOPPEKTHOU (popme GopMyInpoBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;

® IIPEACTABIATH PE3YIbTAThl PEUICHUS 331a4H, SKCIIEPUMEHTa, NCCIICIO0BAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BEIOMpATh (GOpMAT BBICTYIICHHS C Y4ETOM 3a1a4 NPE3CHTAUH U
0COOEHHOCTEH ayTuTOpHH;



® [OHMMAaTh M UCTIOJIF30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBHUIYaIbHOW paOOTHI IIPH

peleHny y4eOHbIX MaTeMaTHYeCKUX 3a/1ay;

® [pUHUMATh LEJb COBMECTHON JEATEIbHOCTH, IUJIAaHUPOBATh OPraHU3ALMIO
COBMECTHOM paboThl, pacmpenensiTh BUIbI PaOOT, JOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3ynbTar paboTsl, 00001IaTh MHEHUS HECKOIBKUX JIFOICH;

® YYacTBOBaThb B IPYNNOBBIX (hopmax paboTel (0OCYyXIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMbI ¥ JIPYTHE), BBIMOJHITH CBOIO YacTh paOOThI U KOOPIHMHUPOBATH CBOU JCHCTBUS C
IPYTMMH WICHAMH KOMaHbl, OIEHMBATh KAueCTBO CBOETO BKJIaJa B OOIIMU MPOJYKT IIO
KpUTEpUsM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

®  CaMOCTOSTEIBHO COCTABJISATH IUIAH, AJITOPUTM PEUICHUS 3aJa4yu (MM €ro 4acTh),
BBIOMpATH CIOCOO PEIICHUS C Y4ETOM UMEIONIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

® BIJIAJCTh CIIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJISI IPOIIecca M pe3ybTaTa PEIICHUS

MaTeMaTHUYeCKOM 3a/1auH,

® MPEeABHUJACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENIHCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJIbTaTa JICATCIILHOCTH IIOCTABJICHHOW IIEIH W YCJIOBHSM,
OOBSACHATh TMPUYHUHBI JIOCTHXKEHUS WIIU HEIOCTHKEHUS LIEIH, HaXOIUTh OIHUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1ly 00yueHus B 7 kjaacce o0yJaromuiics

MOJIYYHT CIEAYIOIINE MPEIMETHBIE PE3YIbTATHI:

Yuciia 1 BbIYUCICHUSA

BbInonHATE, coyeTast ycTHbIE U TUCbMEHHbIE TPUEMBI, apu(pMETUUECKUE AEUCTBUS C

paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3Hau€HUs YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HO0Opa3Hble CIIOCOObI U IPUEMBI
BBIUMCIICHNSI 3HAUE€HUH APOOHBIX BBIPAKEHUMN, COEPKAIINX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH.

[TepexoauTs OT OHOM (hOpMBI 3amucu 4Hced K Apyrod (mpeoOpa3oBHIBATH JECATHUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHMUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSTUYHYIO
JpoOBb).

BbINOJHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUH, OLIEHKY 3HAUEHUI YHCIIOBBIX

BBIPAKECHUM. BBITOIHATE JEMCTBUS CO CTETIEHIMU C



HaTypaJbHBIMH [TOKa3aTEIsIMHU.
[TpyuMeHsTh NPU3HAKU AETUMOCTH, Pa3JI0KEHNE HAa MHOKUTEIH HAaTypaJIbHbIX YHCEIL.
PemaTth npakTMKO-OPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOLLEHUEM BEJIMYMH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYUH, NIPOLICHTaMU, HHTEPIIPETUPOBATh PE3YIbTaThl PEILICHUS 3a1a4
C y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.
Auredpanyeckne BbIpaskeHHs
Hcnomnp30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B
MPOIIeCCe OCBOCHMSI yueOHOTo MaTepuana. HaxonuTs 3HaueHUsT OYKBEHHBIX
BBIPQKEHUH NPU 3aJJaHHBIX 3HAUEHUSAX [1IEPEMEHHBIX.
BeinonHATe npeoOpazoBaHusl LEJIOr0 BHIPAXKEHUS B MHOTOUJIEH IIPUBEACHUEM MTOJ00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.
BEINOIHATE YMHOKEHHE OJHOUYICHA HA MHOTOWIEH M MHOTOYJIEHAa HAa MHOTOYJIEH,
OpUMEHATh (HOPMYJIBI KBajpaTa CyMMBI M KBajpaTa pa3HOCTH.
OcymiecTBIATh Pa3I0KEHUE MHOTOWIEHOB Ha MHOYKUTEIIN C TIOMOILBbIO BEIHECEHUS 3a
CKOOKHM 00111ero MHOXKHMTEJS, TPYIIIUPOBKY ClIaraéMbIX, IPUMEHEHU (OPMYI COKpAIIEHHOTO
YMHOXEHHUS.
[TpuMeHsTh TpeoOpa3oBaHNs MHOTOUJIEHOB ISl PELLIEHUS Pa3JIMYHbIX 3a/1a4 U3 MaTEMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 peaJIbHOM NMpaKkTUKU. Vcrosib30BaTh CBOMCTBA CTENEHEH C
HaTYpaJIbHBIMHU [TOKa3aTesIMH JIJIs IPeoOpa30BaHUs BbIPaKEHHH.
YpaBHeHusi 1 HepaBeHCTBA
Pemarp JmHElHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, IIPUMEHss IIpaBWila IEpexoja OT
MCXOIHOIO yYpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sBiI€TCS 1M YUCIIO KOPHEM YPaBHEHHS.
Ipumenamyo epaghuueckue memoosvl npu peueHuu TUHeHbIX YPAGHEHU U UX CUCTIEM.
[TonGupats mpUMepbI ap YKuce, ABJISIOLUMXCS pellIeHUeM JIMHEHHOTO YpaBHEHUS C ABYMS
NEePEMEHHBIMH.
CtpouTh B KOOPAMHATHOM MJIOCKOCTU rpaUK JUHEWHOTO YpaBHEHUS C JBYMs IEPEMEHHBIMH,
HOJIB3YACh TpaUKOM, IPUBOIUTH NPUMEPHI PEIICHUsT YPaBHEHUS.
PemaTh cuctembl 1ByX TMHEMHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMU, 8 MOM YucCle cpapuiecku.
CocraBiaTh U pemaTh JMHEHHOE YpaBHEHNE WM CUCTEMY JTMHEHHBIX YpaBHEHUH 1O YCIOBUIO
3a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4yl TIOJy4EHHBIN PE3YIbTaT.
DyHKIUH
N300pakaTh Ha KOOPJIMHATHOM NMPSMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpAMHATAM,
Jy4d, OTPE3KH, WHTEPBAIbI, 3aMMCHIBATH YHCIOBbIE IPOMEXKYTKH HA alNredpanyeckoM s3bIKe.
OtMmeudath B KOOPJIMHATHON MJIOCKOCTH TOYKH IO 3a/laHHBIM KOOPJIWHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIKH. CTpouTh rpaduk GyHKIUH Y = [X|.
OnwuceIBaTh ¢ MOMOIIbI0 (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIIMYMHAMHU. CKOPOCTH,
BpEMs, PACCTOSIHUE, 1IE€HA, KOJMYECTBO,



[Tonnmatp rpaduueckuii crocod MpeACTaBICHUS U aHATW3a MH(OPMAIUU, U3BJIEKATh U
UHTEPIPETUPOBATh UH(POPMALIMIO U3 T'PadUKOB peabHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konity oOyuenus B 8 kjiacce 00yqaroniuics

MOJIYYUT CIAEAYIOIIHNE MPEIMETHBIE PEe3YAbTaThI:

Yuciaa 4 BBIYUCIECHUS

Hcnonp30BaTh HavalbHbBIE TPEICTABICHUS] O MHOXKECTBE JIEUCTBUTEIIBHBIX YUCET JJIS
CpaBHEHUS, OKPYIJICHUS U BBIUUCICHUHN, N300pakaTh JIEUCTBUTEIIbHBIC YHCIIAa TOYKAMH HA
KOOPJMHATHOW TIPSIMOM.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHSI, HAXOIUTh KBaJpaTHbIE KOPHH,
UCTIOJIB3YSI TIPU HEOOXOIMMOCTH KAIBKYJISTOP, BRIIOTHSITH MPEoOpa30BaHMs BRIPAKEHUH,
COJEPKALIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30Bath 3anMcH OOIBIIMX U MAJIBIX YUCEN C IOMOIIIBIO

JECSITHYHBIX Ipo0eit u creneneit uncna 10.

Anredpanyeckue BbIpaKeHUsI

[TpuMeHSITh TIOHSATHE CTEIEHU C LEJIBIM MMOKA3aTeIeM, BBIOIHITH PeoOpa3oBaHus
BBIPAXKECHHM, COJEpKAIIUX CTEMCHH C LIENbIM IMOKa3aTelleM.

BEBIOMHATE TOXKAECTBEHHBIE MpeoOpa3oBaHUs paIMOHATIBHBIX BBIPAKEHUI Ha OCHOBE
npaBujl JIEUCTBUN HaJ MHOTOWICHAMH W alreOpanvyecKuMu JpoOsiMu.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOXKUTEIH.

[IpumensaTs npeoOpa3oBaHUs BRIPAKEHUN ISl PEIICHUS PA3IMYHbBIX 3a/1a4 U3 MaTEMaTUKH,

CMEXKHBIX IPEIMETOB, U3 PEAIbHOI MPAKTUKHU. Y pPAaBHEHUsI U HEPABEHCTBA

Pemars nuHelinble, KBaApaTHbIC YPAaBHEHUS U PAllMOHAIILHBIC YPABHEHUS, CBOISAIIHECS
K HUM, CHUCTEMBI JIByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBOoANTH MpoOCTEHIINE UCCIENOBAHUS YPABHEHUW M CUCTEM YpPaBHEHHMI, B TOM 4YHCIIE C
NpUMeHEHHEM rpaduUuecKuX MpeacTaBicHUi (YCTaHABINBAThH, UMEET JIH YPaBHEHUE WIIH CHCTEMa
YpaBHEHHUH PEIICHHUS, €CITH HMEET, TO CKOJILKO, U ITpoYee).

[TepexonuTs OT croBecHOW (HOPMYTUPOBKHU 3aqaud K e€ anredpandeckoil MoJenu ¢
MOMOIIIBIO COCTABJICHUSI YPaBHEHUS WJIM CUCTEMbl YPABHEHHH, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ[a4M MOJTyYEHHBIN Pe3yabTar.

[IpuMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMSI, OLICHKH, PEIIAaTh JIMHEWHbIE
HEPAaBEHCTBA C OJHOW NIEPEMEHHOM U UX CUCTEMBI, JaBaTh rpa)uuecKyro WILTIOCTPAIIUI0 MHOYKECTBA
pEILIeHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

[ToHMMAaTh ¥ UCIIOJB30BATh (DYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMHUHBI, CHMBOJHYECKUE
0003HaUCHHUS), ONIPECIIATh 3HAUCHUE (PYHKITUH 110 3HAUCHUIO apTyMEHTa, OMPEICIIsATh CBOHCTBA

byHKIMM TT0 €€ TpaduKy.



CrtpouTts rpaduiky 2IeMeHTapHbIX QYHKIIUA BUA!

y=kix, y=x3 y=x3 y=|x|, y= VX, onucvieamo

ceoticmea uucnogoul hyukyuu no eé epaguxy. K

KOHITYy 00y4deHus B 9 KJ1acce 00 ydaromunics

MOJIyYHT CIAEAYIOUINE MPEIMETHBIC PE3YJIbTaThI:

Yucia v BEIYMCTIEHUS

CpaBHUBATH U YHIOPSAIOYNBATH PAIIMOHAIBHEIE U HPPAIMOHATBHBIC YHCIA.

BrimonusaTe apudmeTnueckue 1eHCTBUS C palliOHAIbHBIMU YUCIIAMHU, COUETasl YCTHBIE U
MUCbMEHHBIE TPUEMBI, BBITIOIHATH BBIUMCICHUS C UPPALIMOHATBHBIMU YHUCIAMH.

HaxoauTth 3HaueHus cTENeHe ¢ 1esIbIMU MOKa3aTeIsiMU U KOpHEH,

BBIUMCIISITh 3HAUEHHUS YHCIIOBBIX BhIpAKEHUU. OKpyensams

delicmeumenvHble YUCLA, 8bINOIHAMb NPUKUOK) PE3)IbMama ebl4UCieHUl,

OYEHK) YUCTOBbIX 8bIPANCEHULL.

YpaBHeHus] M HEPABEHCTBA

PemaTs nuHeliHbIC ¥ KBaIpaTHBIC YPaBHEHUS, YPABHCHHS, CBOISIIHUECS K HUM, TPOCTEHIITE

JIpOOHO-paIMOHATBHBIC YPAaBHEHHUSI.

Pemmars cucteMbl IByX TUHEHHBIX YpaBHEHUN C IBYMSI IEPEMEHHBIMU U CUCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHHUE HE SBIISACTCS JIMHEHHBIM.

Pemarh TekcToBbIe 3aaun anreOpandyeckuM CIOCOOOM C MOMOIIbIO COCTaBJICHHS YpaBHEHUS
WIH CHCTEMBI JIByX YPaBHGHUU C JIBYMS NMEPEMCHHBIMHU.

[TpoBoauTh MpocCTeiIe UCcCIeAOBaHMs YPaBHEHUN U CHCTEM YpaBHEHMI, B TOM 4YHCIE C
npUMEHEHHEM rpadUyecKux MpeacTaBicHuU (yCTaHABIMBATh, UMECT JIM YPAaBHCHHE WIIM CUCTEMa
YpaBHEHHUH PEIICHHUS, €CIIH UMEET, TO CKOJIBKO, M IIpoUee).

PemaTs inHElHBIC HEPABCHCTBA, KBAIpAaTHBIC HEPABEHCTBA, H300pakaTh PelleHUE HEPABEHCTB
Ha YMCJIOBOM MPSMOH, 3aIMCHIBATH PEIICHUE C TIOMOIILIO CUMBOJIOB.

Pemath cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAJPATHOE
HEPABEHCTBO, M300pakaTh pelIeHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOA, 3alChIBATh
pelIeHne ¢ TOMOIIBI0 CHMBOJIOB.

DOyHKIUHT

Pacno3naBate yHKIIMK M3YydeHHBIX BHIOB. [l0Ka3pIBaTh CXeMaTUUECKH PACIOIOKEHUE Ha

KOOPAMHATHOM MJIOCKOCTH IpapukoB QyHKIUI

Buma:y =kx, y = kx+ b, y=k/x,y =ax® + bx + ¢, y = X%, y = VX, y = |X|, B 3aBuCHMOCTH OT 3HaUCHHi
K03 puLneHToB, onucvieams ceolicmsa

@dyHKYu.
CTpouTh 1 U300paXkaTh CXeMAaTUICCKH rpauKu KBaApaTHUHBIX (YHKIU, OMMCHIBATh CBOMCTBA
KBaZpaTHYHBIX (YHKIHI 10 uX rpadukam. Pacrmo3HaBaTh KBaApaTHUHYIO ()YHKIIHIO 1O
dbopmyIte, IPUBOANTH IPUMEPHI KBAJAPATUYHBIX (DYHKIUN W3 peaibHON KHU3HH, HUIUKH,
TCOMETPHH.



YucnoBbie NOCACA0BATELHOCTH U NPOTPecCHm
Pacnio3HaBath apuMeTHUECKYIO U TE€OMETPUUECKYIO IPOTPECCUU MPU Pa3HBIX CIIOCO0aX 3aJaHusl.
BBINOAHATE BBIYUCICHHS C UCHOJIB30BaHWEM (POpMYa N-TO 4WieHa apupMeTHYecKOH u
F€OMETPUYECKON MPOTrPEecCUid, CyMMbI MEPBBIX N YJICHOB.
N300paxkaTh 4ieHbl MOCIEeI0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOMN TJIOCKOCTH.
Pewrate 3amaun, cBA3aHHBIE C YUCIOBBIMU IOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3a71a4y U3 PEeaNbHOW KHU3HH (C UCIIOIB30BAHUEM KAIBKYJISTOPA, IIM(DPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KoJsmuyecTBo yacos DJIeKTPOHHbIE
o HaumeHoBaHue pa3aesioB U TeM (undgposbie)
Ne ni/m HpOrpaMMBI Beero KOﬁHTpO.IIbHLIe l'IpﬁalcaneCKne 06PA30BATEIIbHbIE
padoThbI padoThI pecype
1 Yucna u BerumMcieHusa. PaimoHanbHEIE o5 1 bubmuoreka [JOK
qucIia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 AnreOpanveckue BbIpaKCHUS 27 1 https://m.eds00.ru/7f415b90
bubnuotexa [JOK
3 YPaBHEHHA H HEPABEHCTBA 20 1 https:// m.edsc%.ru/?f415b90
bubmuoreka [JOK
4 Kooputarst 1 rpaguki. OyHkuum 24 1 https://m.eds00.ru/7f415h90
bu6mmoreka [JOK
5 TosTopenne n 0bodmenue 6 ! https://m.eds00.ru/7415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KIIACC

KosauyecTBo 4yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/n NPOrpamMmbl Bcero Koutpoabnpie | Tpakriyeckue o0pa3oBaTe/ibHbIE
padoTbI padoThI pecype

1 Uucna v Beiuncnenus. KBagpaTHeie 15 bubmmorexa [JOK
KOPHHU https://m.edsoo.ru/7f417af8

5 Yyuciaa u Berunciienust. CTeneHs ¢ HEIbIM 7 bu6mmoreka [IOK
oKasarejaeM https://m.edsoo.ru/7f417af8

3 AnreOpanvecKre BhIPaKCHHS. 5 1 bubnuoreka [JOK
KpanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8

4 Anrebpandeckue BbIpaKeHHUSL. 15 1 bubnuorexa [JOK
AunreGpanyeckast IpoOb https://m.edsoo.ru/7f417af8

5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbIe 15 1 bubnuoreka [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuotexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
7 VYpaBueHus u HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edso0.ru/7f417af8

bu6mmoreka [IOK
8 Dymicuu. OCHOBHBIC MOHATH ® https://m.edsoo.ru/7f417af8

bu6morexa [IOK
9 PynKumH. Hucnosbie GyHKuMM 9 https://m.edso0.ru/7f417af8

bu6mmoreka [JOK
10 Tlorroperme 1 06obmerme 6 1 https://m.edso0.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOIT'PAMME
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3aesioB U TeM K n (undgposbie)
) NPOrpamMmbl Bcero OHTPOILHBIC PaKTHaecKue o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypebl
1 Uucna u Beruncienus. JleicTBuTenbHbIC 9 bubnmorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmuoreka [JOK
OJIHOH MepeMeHHOH https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [HOK
ypaBHEHHIA https://m.edso0.ru/7f419d08
4 YpaBHeHus U HepaBeHcTBA. HepaBeHcTBa 16 1 ﬁgﬁ?ﬁiﬁiiﬁl&? £419d08
5 ® 16 1 bubmanoreka LIOK
YHKIAH https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 Yucnossle NOCIIET0BATENLHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpEeHUe, 06001IeHNE, CUCTEMAaTHU3AIUS 18 1 bu6mmoreka [IOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB T10 [TPOT'PAMME 102 6 0
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