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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo anredbpe Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE IIOJIO)KEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOEHMs Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBatenbHON mporpaMmel, npexactaBieHHbIX B I'OC OOO c¢ yuérom denepanbHOit
paboueii mporpammbl BocnuTaHuss ¥ KoHIenmmM mpenogaBaHus y4eOHOTO MpenMmeTa
«Anrebpa».

CopepxaHue mporpaMMbl o anredpe HampaBieHO Ha (POPMHUPOBAHHME ECTECTBEHHO-
Hay4yHOM I'paMOTHOCTH OOy4arolIMXcs U OpraHU3aluio U3y4eHus aareOpbl Ha AEsITEIbHOCTHON
ocHoBe. B mporpamme mno airedpe y4YMTHIBAIOTCS BO3MOYKHOCTH Y4YEOHOIO IHpeameTa B
peanmzauuu tpedoBanuii ®I'OC OOO k miIaHUPYEMBIM JUYHOCTHBIM M METaIlpEeIMETHBIM
pe3yibpTataM OOyYeHHUs, a TaKKe MEXIPEIMETHbIE CBS3H E€CTECTBEHHOHAYJYHBIX YYEOHBIX
MpeAMETOB HA YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHus.

Cpoxk ocBoenus yueOHOTO TIpeameTa «Anredpa» - 4 rona.

[IpononrupoBanHble CpOKH OOY4YEHHS MpeaycMaTpUBAIOTCS Uil OOydaroluXxcs, y
KOTOPBIX HMMEETCSl BBIPKEHHAs JEPHUIMTAPHOCTh PEYEBOTO PAa3BUTHS, KOMMYHHUKATHBHBIX
HAaBBIKOB WJIM/W KOTHUTHUBHBIX (YHKIMH, dYTo TpeOyeT MmajbHEWINed oOpraHu3aluu
KOPPEKIIMOHHO-Pa3BUBAIOILIEr0 OOYUEHHS U pealin3aliy KOPPEKIIMOHHO-PA3BUBAIOIIUX KYPCOB.
JonomuutensHoe oOydenne B 10 kimacce TMO3BOJIIET 00OECIEUUTh TMPOYHOE YCBOCHHE
MIPEIMETHOTO COJepKaHUsI OOydeHUs 3a cueT (HOPMHUPOBAHHS MEKIPEIMETHBIX CBS3EH, WX
cucTeMaTusalnuu 1 00001eHus (B IEpBOM MOJIYTOAUHU OTBOJIUTCS BpeMs Ha U3ydeHHe Haubosee
CIIOXHBIX TeM 9 kiacca Ui JaHHOTO COCTaBa OOYYalOIIMXCS MO BHIOOPY Y4YHUTElNs, BTOpOE
nosyroaue 10 kiacca OTBOJUTCS Ha MOBTOPEHUE M CHCTEMATH3aIMIO BCETO Kypca B LIEJIOM).

AnrebOpa sBIs€TCS OJHHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHA
obOecrieunBaeT U3y4eHHe APYruX AUCUUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapPHOTO
LUKJIOB, €€ OCBOEHUE HEOOXOAUMO ISl MPOAOKEHUSI 00pa30BaHus U B TIOBCETHEBHOM JKU3HH.
Pa3Butne y oOydaromuxcsi HaydyHbIX NpPEICTaBICHUM O MPOUCXOXKACHUW U CYLIHOCTH
anreOpandeckux aOCTpaKIUi, Crmoco0e OTpaKeHUsl MaTEeMaTUYeCKOW HAyKOW SIBJICHHHA U
MPOLIECCOB B NpHUpOJie U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAaueCTB
MBIILJICHHS, HEOOXOAUMBIX JJIsl aJanTaliid B COBpEMEHHOM LH(poBoM olmiectBe. M3yuyeHue
anredpsl 00ecreunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUS U BBIBOJBI, (popMynrpoBaTh yrBepkaeHus. OcBoeHHe Kypca ainredpbl ooecrneynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS] OOydJaloluXcsa: OHHM HUCHOJB3YIOT NEAYKTUBHBIE H
WHIYKTUBHBIE pacCyxAeHus, 0000IIeHNe U KOHKpPETH3aluio, a0CTparupoBaHue M aHAJIOTHIO.
OOyuenue anrebOpe MpeanoyiaracT 3HAUYUTEIbHBII OOBEM CaMOCTOSATENBHOU JESATEIbHOCTH
oOyyaromuxcs, TIOSTOMY CaMOCTOSITEIbHOE pelIeHHe 3ajad  SBISETCA  peanusalueit
JEeSITeIbHOCTHOTO MPUHIINIIA OOy4eHUSI.

IIpuopuTteTHbIMHU HeaAMH 00y4deHHs anredpsl B 7-10 kimaccax sSBISIOTCS:

e (opMupOBaHHE LEHTPAIBHBIX MaTEMAaTUYECKUX TMOHATHH (YUCIIO, BEIMUYHMHA,
reoMeTpuiecKas ¢urypa, nepeMeHHas, BEPOSITHOCTD, GbyHKIMS),
o0ecrneuynBarIuX MPEeeMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTeMaTH4eCKOTO
o0pa3oBaHus 00yJaIOIINXCS;

® [0/BeJCHHE OOYYAIOUIMXCA Ha JOCTYMHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEeMAaTUKU M OKPY’KAIOIIEro MUpa, MOHUMaHHEe MaTEeMaTHKH Kak
YacTH O0IIel KyIbTyphl YeIOBEUECTBA,



® Da3BUTHE HWHTEIUIEKTYyalbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0yJarommxcs,
[I03HABATEIbHOM AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUS], UHTEpeca K N3y4eHUIO MaTEMaTHKH;

e (opmupoBanue (YHKIHMOHATHHON MaTEeMaTHYECKOM TPAMOTHOCTH: YMEHHS
pacrio3HaBaTh  TPOSIBICHUS ~ MAaTEMaTHYECKUX  IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaJbHBIX JKU3HEHHBIX CHUTYallUsX M MPHU U3YYCHUU IPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
(bopMyTHpOBATh UX Ha A3bIKE MATEMATHKH U CO3/1aBaTh MAaTEMaTHYECKUE MOJIEIH,
MPUMEHSATh OCBOCHHBIH MaTeMaTHYECKUIl ammapaT sl pEeIIeHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/la4, WHTEPIPETUPOBATh M OLEHUBATH IIOJyYCHHBIC
pe3yNbTaThI.

B crpykrype mporpammsl y4eOHOro Kypca «AnreOpa» A OCHOBHOIO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJAEp)KaTeIbHO-METOAWYECKUe JTUHUM: «Yucna u
BBIUMCIICHUS», «ANTreOpandecKue BHIPAKEHUN», «YPaBHEHHS W HEPABEHCTBAY, «DYHKIHM».
Kaxas u3 9TuX coepkaTelbHO-METOAMYECKIX JTHHAN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIeT
W3yUYEHHsI Kypca, B3aUMOJICHCTBYSI C IPYTUMH €To JTMHHUAMHA. B X0/1€e n3ydeHus yaeOHOTO Kypca
oOyyarouuMcsi  MPUXOAUTCA  JIOTHYECKH  pacCyXJaTh,  HCIOJb30BaTh  TEOPETHKO-
MHOJKECTBEHHBIN S3bIK. B CBSI3M € 3THM B IporpamMmy y4eOHOTO Kypca «AnreOpay» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3jiesiax MaTeMaTH4YeCKOIro
o0pa3oBaHUsl M CIOCOOCTBYIOIIME OBJIAJEHUIO OOYYAIOIIMMUCS OCHOB YHUBEPCAJIBLHOTO
MaTeMaThu4eckoro si3bika. ConepikaTebHOW M CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIA XapaKTep.

Conepxanve JUHUM «YHClIa W BBIYMCIEHUS» CIY)KUT OCHOBOW IJi JaJbHEWUIIEro
M3Y4YEHUS MaTeMaTUKH{, CIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIMXCS JOTHYECKOTO MBIIIICHHUS,
(hOopMHUPOBAHUIO YMEHHMSI MOJIH30BATHCS aJITOPUTMAMHU, a TAaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOM KM3HU. PazBUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO O0I1IeT0 00pa30BaHuUs CBSI3aHO C PAllMOHAIBHBIMH M UPPALUOHAIBHBIMY YHCIAMU,
(dbopMHUpOBaHHEM IPEICTABICHUN O IEHCTBUTEIILHOM YHCIIe. 3aBEpIIeHUE OCBOCHUS YUCIOBOM
JIUHUHU OTHECEHO K cpeliHeMy 0011eMy 00pa3oBaHuIo.

CopepxaHue [BYX anreOpandyeckux JIHHHM — «AnreOpanueckue BbIPOKEHUS» U
«YpaBHEHHSI UM  HEPABEHCTBa»  CIOCOOCTBYeT  (OPMHpPOBAHHIO Yy  OOyYaromuxcs
MaTeMaTH4eCKOro armapara, HeoOXOAMMOIO Ui pEIIeHUs 3aJad MaTeMaTUKH, CMEXHBIX
MPeIMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOTO 00111eT0 00pa3oBaHus
yuyeOHBIH  MaTepuaj TPYNINUPYETCs BOKPYr  palMOHAJbHBIX  BBIpaKeHUil. Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMATHKU KakK sI3bIKa /7151 TOCTPOCHUS MaTEMaTHUYECKUX MOJICIICH,
OTIMCAaHUs TMPOIIECCOB U SBJICHUIN peanbHOro mupa. B 3agaun oOydenus anredpe BXOAAT TaKke
JanbHelIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAWMOro, B YacCTHOCTH, IS
OCBOEHMS Kypca HH(MOpPMATHKH, U OBJIAJCHHE HaBBIKAMH JIEAYKTUBHBIX pAaCCYXJICHUI.
[IpeoOpazoBaHre CUMBOJBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEHN K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxxanne  (yHKIMOHAJIbHO-TpapUUecKOod JIMHUM  HaleeHO Ha  IOJIydeHue
oOyJaromuMucs 3HaHu| 0 PyHKIMAX KaK BaXKHEHIIeH MaTeMaTHYeCKOM MOIENH ISl OTIMCaHMS
U MCCIeI0BaHUsl Pa3HOOOpPA3HbIX MPOIECCOB U SBJIEHUHM B mpupoje u oOmectBe. V3yueHue
MaTepuajia CHOCOOCTBYET Ppa3BUTHUIO y OOYYaIOIIMXCS YMEHHUS HCIOJb30BaTh pa3IdYHbIE
BBIPA3UTENIbHBIE CPEJCTBA A3bIKA MAaTEMaTHKH — CIIOBECHbIE, CUMBOJHMUYECKHE, Ipaduieckue,



BHOCHT BKJIaJl B (JOPMHPOBAHKE MPEICTABICHUH O POJIM MATEMAaTUKU B Pa3BUTUH LIMBUIIM3AIINN
U KYJIbTYpBI.

KoppeknunonHo-pa3suBaomnasi HanpaBJIeHHOCTh Y4eOHOI0 nmpeamMera «AJjaredpa»
VY obOyuarommxcs ¢ TsokenbMu HapymeHusimu peuu (THP), npu u3ydenun npeaMera BOZHUKAIOT
cepbE3Hble MPOOJIEMBI, CBSI3aHHBIE C TEM, YTO OOBEM 3HAHUI [0 MaTeMaTHKE MUHUMAJEH,
npuéMbl 00IEY4eOHON NesITeIbHOCTH He C(HOPMHPOBAHBI, OCIadlieHa pedb, MBICIUTEIbHbIC
mporecchl MpoTekalT MemieHHo. ConepxaHue ydeOHOTO MaTepuaia, TeMIl OOydeHus,
TpeOOBaHUs K pe3ylibraTaM oOOydeHHWs, Kak TpaBWiOo, OKa3bpiBaroTcs it nereid ¢ THP
HENOCWJIBHBIMU. JTO HE MO3BOJISIET UM aKTHUBHO BKJIIOYAThCS B Y4EOHBIN MpoIlecc, a TaKxKe
(hopMHPYIOT Y HUX HETaTUBHOE OTHOIICHHE K yuéoe. [loaromy 0O0ydeHrne MaTeMaTuKe JI0JDKHO
OCYILIECTBIISATHCS HA JOCTYIIHOM YPOBHE JUIsl TAKOM KaTerOpHH IKOJIbHUKOB. J1J1s1 3¢ (eKTHBHOTO
oOyuenus aereir ¢ THP BaxkHo ¢opMupoBaTh y HUX NO3HaBATEIbHBIH MHTEpEC, JKEIaHUE U
MIPUBBIYKY JyMaTh, CTPEMJICHUE Y3HATh YTO-TO HOBOE. POPMUPOBAHNE BAKHEUIINX YMEHUN U
HaBBIKOB TPOUCXOJUT Ha (oHe pa3BUTUSA TPOJYKTUBHOM YMCTBEHHOH JESTENbHOCTHU:
oOyuaroniyecs: y4JaTcsl aHaJIM3MpOBaTh, 3aMeYaTh CYLIECTBEHHOE, MoAMeuaTh oOliee, JeiaTh
HECJIOKHBIE BBIBOJIBI M OO0OOIIEHUS, MEPEHOCUTHh HECIOKHbIE NPUEMBI B HECTAHJApTHBIE
CUTyal[uy, OOy4yaroTCsi JOTHYECKOMY MBILIUICHHIO, MPUEMAaM OpraHU3allud MBICIUTEIBHON
NESATENBHOCTH.
enu oOydenust matematuke s aereit ¢ THP:

v OBJajleHHE KOMIUIEKCOM MHHHUMAIIBHBIX MATEMAaTHYECKUX 3HAHWUM W YMEHWH,
HEOOXOIUMBIX JUIsl TOBCETHEBHOM KU3HU, U3YUEHHUS CMEXKHBIX JUCUUIUIMH, Oynyien
npodeccuoHalbHON  AedaTenbHOCTH (KOTopass He TpeOyeT 3HAHMW MaTeMaTuKu,
BBIXOJAIINX 3a TIpeAesibl 0a30BOTO Kypca), MPOJOJDKEHHs oOydeHHs B Kiaccax
00111600pa30BaTEIIBHBIX IIKOJT;

v/ pa3BUTHE JIOTUYECKOTO MBIIUICHHS, SCHOCTH W TOYHOCTH MBICIH, KPUTHYHOCTH
MBIIJIEHNS, HHTYULIAN, DJIEMEHTOB AJTOPUTMHYECKON KYJIbTYpPBI, IIPOCTPAHCTBEHHBIX
MIPEACTABICHUH, CIOCOOHOCTH K TIPEOIOJICHUIO TPYTHOCTEH

v (opMHupoBaHUE TPEACTABICHUH 00 UIEAX U METOJIAX MATEMATHKH KaK YHHBEPCAIBHOTO
A3bIKa HAYKU U TEXHUKHU, CPEICTBA MOJCINPOBAHHUS SBJICHUH U IIPOLIECCOB;

v (opMHpOBaHHE OCHOBHBIX MPEJAMETHBIX M OOIICYYEOHBIX YMEHHUHN ;CO3IaHUE YCIOBHUIA
JUI COMAJIBHOM alanTaliuy ydaIuxcs.

IIpu BeneHNN KOPPEKLMOHHOM pabOThl HYXKHO:

a) OCYILECTBJIATh UHIUBUAYAIbHBINA NOJXO K AETIM;

0) npeaoTBpallaTh HACTYIIJICHUE YTOMJICHMS;

B) HCHOJb30BAaTh METObI, MO3BOJIIONMX AKTUBU3UPOBATh IO3HABATENIBHYIO JESATEIbHOCTD
JIeTei;

I') IPOSBIATH OCOOBII Mearorn4eckuii TakT, MOAMEYaTh U HOOLIPSTh yCIeXu JeTel, ToMoraTh
Kax/10My peOEHKa, pa3BUBaTh B HEM BEpYy B COOCTBEHHBIE CUJIbI M BO3MOKHOCTH;

1) obecrieynTh oOOoralieHue JeTe MaTeMaTH4eCKUMU 3HAHUSAMU, UCIIOJIb3Ys

Pa3BHUBAIOIINE UIPBI, YIIPAXKHEHUS] C KOHKPETHBIMU IIPUMEpPaMHU.

B 9-10-x xnmaccax ganHas nporpamma it gereid ¢ THP oTkoppekTupoBaHa B HanpaBlIeHUH
pasrpy3ku Kypca IO COJEP)KaHHUIO, T.€. NPEAINOJAracTcsl W3y4YEeHUE Marepuaja B HECKOJBKO
00J1Ier4y€HHOM BapHaHTE, OJJHAKO HE OIYCKAETCs HUXKE 00s3aTelIbHOTO0 YPOBHS 00s3aTeIbHbBIX
TpeOOBaHUN K U3y4EHHIO MAaTeMaTUKU. TPYAHOCTb B BBICKA3bIBAHWUHU, OBICTpas yTOMIISIEMOCTh
OTPULATENIBHO BJIMAIOT HAa YCBOEHUE MAaTEMATUYECKMX IOHATHHM, B CBS3M C OJTUM IpPH
paccMoTpeHHH Kypca anredpsl 10 kiacca ObUIM BHECEHBI U3MEHEHHUSI B 00BEM TEOPETUYECKUX
cBeleHU ansg »TuX Aeredl Temn u3ydeHuss matepuana s jnered ¢ THP nomkeH ObITH
HEeObICTpBIN. J[0CTaTOYHO MHOTO BPEMEHHM OTBOJAUTCS HAa OTPabOTKY OCHOBHBIX YMEHHUH H
HAaBBIKOB, OTBEYAIOIINX 00s3aTeIbHBIM TPeOOBAaHUAM, HA TOBTOPEHHE, B TOM YHCIIE KOPPEKILIUIO
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3HAHMI 332 Kypc aireOpbl mpeAplaymuXx kKiaccoB. OTpaOOTKa OCHOBHBIX YMEHHN U HABBIKOB
OCYIIECTBIISICTCS Ha OOJIBIIOM YKCIIE MOCUIIBHBIX YYalTuMcs ynpaxHeHuid. Ho 3amanus NomKHbI
OBITH Pa3HOOOPA3HEI MO GopME U COACPKAHHIO, BKITFOYATh B CE0sl UTPOBBIC MOMEHTHI.

Bunpl nesrenbHOCTH: MHAMBUAyalbHas paboTa, ppoHTanbHas paboTa, paboTa B rpymax, napax.
@DOopMBbl KOHTPOJIS 3HAHUM: MUCbMEHHAs U 110 BO3MOYKHOCTH yCTHasl.

MeTo 1l KOHTPOJIS 3HAHUI: PPOHTAJIBHBIN OIIPOC, HAUBUIYAIbHbBIN, TPYIIIOBOM, TECTHI.
Bunbl KOHTpOJIA: TEKyIUM, IPOMEKYTOUYHBINA, UTOTOBBIMN.

B pamkax apantupoBaHHOM oOpa3oBaTesbHOM mporpammsl juisi aered ¢ THP Ha
u3yuenue anredbpe ¢ 7 mo 10 ximacc oTBoaMTCS Mo 3 Yaca B Henmenmo, u3 pacuyéra 34 ydeOHbIe
HEZENU B TOJ.

Bcero 408 gaca: B 7 kitacce — 102 yaca (3 gaca B Heziento), B 8 kinacce — 102 gaca (3 yaca
B Hezleno), B 9 kimacce — 102 gaca (3 waca B Henreno), B 10 kiracce — 102 waca (3 gaca B HeJIelo).

COIAEPKXAHUE OBYUEHUA
7 KJIACC

Yucia 1 BBIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEX0] OT OJHON (opMbI 3amucH Apoder K
npyroii. [ToHATHE paMOHAIIBHOTO YUCIIa, 3aIIUCh, CPABHEHUE, YIIOPAI0YMBAHUE PALIUOHAIBHBIX
yrcesl. ApugMeTHuecKre JeHCTBUS ¢ pallMOHaIbHBIMU yuciaMy. Pemenue 3aqad u3 peaabHOM
IIPAKTUKH Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM TOKa3aTesIeM: OIpe/iesieHue, peoO0pa3oBaHUe BBHIPOKEHUN Ha
OCHOBE OIpeJeNICHHs], 3aUCh OObIINX yucel. [IponeHTsl, 3anuce NpOLEHTOB B BUAE IpoOU U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 337a4M Ha MPOLEHTHI, PELICHNE 3a/1a4 U3 PeaIbHOM
IIPaKTUKH.

IIpumeHeHNe PU3HAKOB ACIMMOCTH, Pa3JIOKEHNUE HA MHOXKHUTENIN HATYPAJIbHBIX YHACEI.

PeanibHble 3aBUCUMOCTH, B TOM YHCIIE IIpsAMasi U 00paTHasi MPONOPLUHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKCHUS C NEPEMEHHON. J[OIyCTUMBIE 3HAYCHHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCHUMOCTH MEXJy BEJIMYMHAMH B BuUAE (HopMysbl.
Beruncnenus no popmynam. [IpeoGpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PABHbIE
BBIpAXKEHUS, [TpaBUiIa IPeoOpa3oBaHUs CyMM M MIPOU3BEACHUHN, IPaBUJIa PACKPBITUS CKOOOK U
IPUBEICHUS MOJIOOHBIX ClIaraeMbIX.

CBoJicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnowiensl U MHOTO4WIeHbl. Crenenp MHOrouneHa. CliokKeHue, BBIYMTaHUE, YMHOXKECHHE
MHOTOWIEHOB. POpMysbl COKPAIEHHOIO YMHOXEHHS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB Ha MHOKUTEIH.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IIPaBUia NMPeoOpa3oBaHMsl YpaBHEHUs!, paBHOCUIBHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
pelleHre JUMHEWHBIX ypaBHeHUH. COCTaBJIEHHME YpPaBHEHMI MO YCIOBHIO 3agaud. PemnieHue
TEKCTOBBIX 3aJ1a4 C [IOMOILbIO YPABHCHUM.



JIuneiiHOE ypaBHEHHE C JBYMsI IepeMeHHBIMU U ero rpaduk. CucreMa AByX JMHEHHBIX
ypaBHEHUH € IBYMs NEepeMEHHBIMU. PerieHue cucrteM ypaBHEHHH CIOCOOOM TOICTAHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHMH.

DyHKUUHA

Koopaunara toukn Ha npsmoil. YucnoBsle npoMexyTku. PaccrosiHue Mexay IOByms
TOYKaMH KOOPAUHATHOU IPSMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AOcmuicca ¥ OpauHATa TOYKH Ha
KOOpAMHATHON TuIOCKOCTH. [Ipumeps! rpadukoB, 3aaHHBIX GopMmynamu. YteHune rpadukos
peanbHbIX 3aBucuMocTei. [lonstne Qynknun. I'padpuk ¢yakmun. CoiicTBa (GYyHKIHIA.
Jluneitnas dynkuus, e€ rpaduk. ['paduk Gpynkuun y = |X|. ['paduyeckoe penieHue TMHEHHBIX
YPaBHEHUHN U CHCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yucia v BbIYMCICHUS

Ksagparueiii kopers u3 uucna. [lonstue 00 uppanuoHasbHOM uyucie. JlecaTH4HbIC
NpUOIHKEHNS UppaLlMOHANIBHBIX yKces. CBoMCTBa apu(METHUECKUX KBaIpaTHBIX KOpPHEH U UX
MPUMEHEHHE K NPeoOpa30BaHUIO UMCIOBBIX BBIPAKEHUN U BBIUMCICHUSM. JleHCTBUTENbHBIE
YHUCIIA.

CreneHsb c 1eNbIM MoKasaTeseM 1 €€ cBoiicTBa. CTaHgapTHas 3alKCh YKCIA.
AJiredpanyeckue BbIpaKeHUs

KBanpatublil TpE€xusieH, pa3aoKeHHe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnrebOpandeckas npoOb. OCHOBHOE CBOWCTBO anreOpanmdeckoil apobu. CrokeHwue,
BbIUNTaHHUE, YMHOXKEHHUE, JelIeHHe anreOpandeckux apoodeil. PannoHanbHble BBIpaXKeHUs M UX
npeoOpazoBaHHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHMI, CBOISAIIMXCS K JIMHEWHBIM M KBagpaTHbIM. l[Ipocreiimme apoOHO-
paloHaIbHbIC yPaBHEHUS.

I'paduueckas uHTEpNpeTaLns ypaBHEHUN C ABYMSI IEPEMEHHBIMHM U CHUCTEM JIMHEHHBIX
YPaBHEHHH € ABYMs INEpeMEHHbIMU. lIpuMmepsl penieHusi CUCTeM HEJIMHEWHBIX YPaBHEHHH C
IBYMs IIEPEMEHHBIMH.

Pemienne TeKcTOBBIX 3aau areOpandeckuM CrocoOoM.

UucnoBele HepaBeHCTBA M MX CBoMicTBa. HepaBeHCTBO ¢ OJHON INEpEMEHHOM.
PaBHOCMIIBHOCTD HEpaBEHCTB. JIMHEHHBIE HEPAaBEHCTBA C OJHOW IepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DyHKUUH

Ionsitue ¢pynkuuu. O61acTh ONpEeNeHUs U MHOXKECTBO 3HaueHUH GyHKIuH. CrocoOsl
3aaHus QyHKIIHA.

I'papux ¢pynkumu. Urtenue cBoicTB ¢yHKiMM 1no e€ rpaduky. IIpumeps! rpaduxos
(GyHKIUH, OTpaXAIOUUX PealbHbIe TPOIECCHI.

OyHKIMM, ONMUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO NMPOMOPLUOHATIbHbBIE 3aBUCUMOCTH, UX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=IX. ['padmueckoe penieHne ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KVIACC
Yucia 1 BBIYUCTICHUSA



PanmonanbHble Yncia, uppanuoHaIbHbIE YHCIIa, KOHEYHbIE B OECKOHEUHBIE JIECATUYHbIC
npoOu. MHOXKXECTBO JICHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHBIC 4YHCIIa Kak OeCKOHEYHBIE
JeCATUYHbIE JApoOM. B3auMHO  0/JHO3HAYHOE COOTBETCTBHE MEXAYy MHOXECTBOM
JIEACTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHEHHE ICHUCTBUTENBHBIX YUCEN, apu(METHUECKHE NEHCTBHSA C JEHCTBHTEIBHBIMU
YUCJIAMM.

PazMepsl 0OBEKTOB OKPYKAIOWIETO MHpPA, UIUTEIHLHOCTh ITPOIIECCOB B OKPY)KAIOLIEM
MHpE.

[MpubnmxEénHOoe 3HAYCHWE BEIMYWHBI, TOYHOCTh NpHOmmKeHus. OKpyriieHHEe YHCEl.
IIpukuaka v OLIEHKa pe3yabTaTOB BEIYMCIICHU.

YpaBHeHUs] M HEPABEHCTBA

JInneliHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHMM, CBOJSIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelIeHHs YpaBHEHHMU TPETbEH M YETBEPTOM CTENECHEW
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenne  npoOHO-panMOHANBHBIX ~ ypaBHeHWH.  Pemenune  TEKCTOBBIX  3aaad
anreOpandeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs MEpPEeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JTUHEHHBIX
YpaBHEHUU C JABYMs NepeMeHHbIMU. PemieHue cucreMm AByX ypaBHEHHI, OJTHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpo# creneHu. ['paduueckas uHTEpHpeTalusi CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 alreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PeleHne cucTteM JIMHEHWHBIX
HEPaBEHCTB ¢ OAHOW mepemeHHO#. KBanpartHble HepaBeHcTBA. ['paduueckas mHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

D yHKUUHA

Ksanparuunas ¢ynknus, e€ rpagux u cpoiictBa. [lapabGona, KOOpIMHATBHI BEPILHHBI
napaboJibl, 0Ch CUMMETPUH MapadoIbl.

Ipaduku Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , 1 ux cBoiicTBa.

YuciioBble 0CJI€A0BATEIBHOCTH U IPOIPECCHH

[ToHATHE YHCITIOBOI NOCIIEIOBATEIBHOCTH. 33/IaHNE MOCIEA0BATEIIBHOCTU PEKYPPEHTHOM
dbopmynoit 1 popmynoi N-ro uieHa.

Apudmernueckas U reoMmerpuueckas mporpeccud. Dopmynasl  N-TO  4ieHa
apu(MeTHyeCcKoil 1 reOMeTPUUECKOMN MPOrpecCcrii, CyMMBI MIEPBBIX N YJICHOB.

N3o00paxkenne wieHOB apu(METHUYECKOH M TEeOMETPUYECKOM TMPOTpeccHil TOYKaMHu Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIUANbHBIA poCT. CII0KHBIE TPOLICHTHI.
10 KJIACC

DyHKUUH

Ksampatnunas ¢ynknus, e€ rpadux u cpoiictBa. [lapabGona, KOOpIWHATHI BEPIIHUHBI
napaboJibl, 0Cb CHMMETPHUH NapadoJIbl.

YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHe ¢ ABYMs IEpeMEHHBIMH M ero rpaduk. PemeHune cucreM ABYX JIMHEHHBIX
YPaBHEHUH € JBYMsS NEpEMEHHBIMU. PenieHue cucteM AByX YpaBHEHHH, OJHO M3 KOTOPBIX



JMHEWHOE, a Ipyroe — BTOpoil cteneHu. ['paduueckas MHTEpIIpEeTAUs CUCTEMBI YPaBHEHUH ¢
JBYMS [IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a1a4 anreOpanvdeckuM CrocoOOM.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJAHOW IEPEMEHHOW. PenieHue cucrem JMHEHHBIX
HEPaBEHCTB ¢ OJHOH mepemeHHOW. KBamparHbsie HepaBeHcTBa. ['paduyueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[TonsiTHE YMCIOBOM MOCIEA0BATEIBLHOCTH. 3a/laHUE TIOCIIEA0BATEIBHOCTH PEKYPPEHTHOM
dbopmyioit u GpopmyIoi N-ro wieHa.

Apudmernueckas U reoMmerpuueckas —mnporpeccud. PopMyasl  N-ro  wieHa
apu(mMeTnyecKoil 1 reoMeTpUUECKO MPOrpeccuii, CyMMBbI IIEPBBIX N YJICHOB.

N300paxkeHne wieHOB apu(pMETHYECKOH U TIeOMETPUYECKOW MpPOTpeccHil TOoykaMu Ha

KOOPJIMHATHON TIOCKOCTH. JINHEMHBIN U SKCIOHEHIIMATIBHBINA poCT. CI0KHBIE TPOLIEHTHI.
IToBTOpEHUE

UYucna ¥ BeIYUCIIEHUS, aJlreOpandeckue BbIpakeHusl, PyHKIUHU, ypaBHEHUS U HEPABEHCTBA,

YHUCJIOBBIE MTOCJIEN0BATEIBHOCTH U IPOTPECCUH

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHMS MPOTpaMMbl y4eOHOro Kypca «Airedpar»
XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIIEGHUEM HWHTEpeca K TMpOIIJIOMY M HACTOAIIEMY pPOCCHHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHHUSM pPOCCHUMCKMX MAaTEMaTHKOB U POCCHUICKOM
MaTeMaTHUYeCKOM IIKOJIbI, K MCIIOIb30BAaHHUIO ITHUX JOCTUKEHHH B IPYrUX HayKax U MPUKIIAJIHbBIX
chepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEHM TIpakJaHWHA M peaju3alldd ero Ipas,
MPEJICTABJICHHEM O MAaTEeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS Pa3JIUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYp T'PaXAaHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCY)KJICHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JO0CTHKEHHM
HayKH, 0CO3HAHHEM BKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTHBHOE y4YacTHE B PEHICHHH MPAKTUYECKUX 3a/lad MaTeMaTU4YecKOM
HaIMpPaBJIEHHOCTH, 0CO3HAHUEM BKHOCTH MaTEMaTHUECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs YCIIEITHON MPoQecCHOHANBHOM IeATENHHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPDOM H TOCTPOCHHEM WHIUBUAYAIbHONW TpPAaeKTOPHUH O0Opa3oBaHUsi U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4YecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K DMOIMOHAILHOMY U OJCTETHMYECKOMY BOCIPHUSITHIO MaTeMAaTHYECKUX
00BEKTOB, 3aj1a4, PEeIICHUH, pacCyXACHUN, YMEHHUIO BUACTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE;



5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpHEHTALMEN B JEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HayudHBIX INPEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEIOBEKa, NPUPOABI M OOIIECTBa, MOHMMaHUEM
MaTeMaTHYeCKOW HayKH Kak c(hepbl YeIOBEUeCKOW NesATCIbHOCTH, JTalloB €€ pa3BUTUA H
3HAYMMOCTH I PaA3BUTHSI LIMBWIN3AL1H, OBJIAJCHUEM SI3bIKOM MATEMAaTUKHA U MATEMAaTU4YECKOU
KyJIbTypOM Kak CpEACTBOM IIO3HAHHUsS MHpPA, OBJIAJACHUEM NPOCTEHIIMMHU HABBIKAMH
HCCIIEA0BATEIBCKON NEATEIBHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHpPOBaHHMEe KYJbTYPbl 310POBbSI H
3MOLMOHAJIBHOTO 0J1aronoIy4us:

TFOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKHUE 3HAHMS B HMHTEpeEcax CBOETO 3I0pOBbS,
BEJICHUS 3/10pOBOTO 00pa3a »KU3HHU (310pOBOE NMUTAaHKE, COAIaHCUPOBAHHBIN PEKUM 3aHITUH U
OTIbIXa, peryispHas (u3nueckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQiieKcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro 4esloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTUUeCKUX 3HAHUM AJs peuieHus 3aaad B o0nactu
COXPAaHHOCTH OKPYKAIOIIEH Cpelpl, IJIAHUPOBAHMS IIOCTYIIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJIEJICTBUH JIJIs1 OKpY>KaroLIel cpe/ibl, 0CO3HAHNWEM TJI00aJIbHOTO XapaKTepa 3KOJIOTHUYECKUX
po6JIeM 1 yTel WX PelIeHNS,

8) apanTanms K MI3BMEHAIOMUMCS YCIOBUSAM COMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBHSIX HEONPEAEIEHHOCTH, OBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 NPAKTUYECKYIO IEATEIbHOCTh, B TOM YUCIIE YMEHHUE YUYUTHCA y APYTHUX
Jrofied, IpUOOpETaTh B COBMECTHOM AESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUHU U3
OTIBITA IPYTHX;

HE00XOAUMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM 4uciIe (HOpMyIHpOBaTh UJIEH,
MOHATHUS, TUIIOTE3bI 00 00bEKTaxX U ABJIEHHSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neGUuIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYaLlUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMblE PELICHUS U
nelcTBuUs, OPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBbIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue JaeiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKA MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIIEHUNH MEXIy MOHATHIMH, (GOPMYITUPOBATH OMpEACNICHUs! MOHATHU,
yCTaHaBIUBATh CYIIECTBEHHBIH MPU3HAK KI1accu(DUKALIUK, OCHOBAHHUS I 000OIICHHUS
Y CPaBHEHMsI, KPUTEPUHU ITPOBOIMMOIO aHAIIN3A;

® BOCIPHUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, €MHIYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

® BBIABIATh MaTEMaTHYECKHME 3aKOHOMEPHOCTH, B3aWMOCBSI3W M NPOTUBOPEYMS B
(dakTax, MAaHHBIX, HAOMIONCHUSAX W YTBEPKICHHSX, MNpeAnaratb KpPUTEPUH IS
BBISIBJIICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C UCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, ACIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKIJIFOU€HHU M, YMO3aKIIOUEHU I 110 aHAJIOTHH;



pa3duparb JI0Ka3aTelbCTBA MATEMATUYECKUX YTBEPXKIACHUN (TpsIMBIE U OT
IIPOTUBHOI0),  IPOBOJAUTH  CAMOCTOSITEIbHO  HECJIOKHBIE  JIOKA3aTeNbCTBa
MaTeMaTU4ecKuX (PakToB, BBICTpPAWBATh ApPryMEHTAIMIO, NPHBOJUTH MPUMEPHl H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHOCO0 pemieHus y4eOHOW 3agadu (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pereHus, BEIOMpaTh HanboJiee MoAXOAAIINI ¢ YYETOM CaMOCTOSTENIFHO BBIICIEHHBIX
KpUTEPUEB).

Bba3oBble nuccienoBarebCKHe AeiiCTBHS.

WCIIONb30BaTh  BOINPOCHl  KAaK  HMCCIIENOBATENBCKUM  MHCTPYMEHT  TO3HAHUA,
dbopmMymupoBaTh BOIIPOCHI, (bukcupyromme IPOTHUBOPEYHE, pooiiemMy,
CaMOCTOSITEJIPHO YCTaHABJIMBATH HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMeHTHPOBATEH CBOIO IO3UIUI0, MHEHUE,

MPOBOJIUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY HECIJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHWE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4eCKOTo
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0H;

CaMOCTOSITENIFHO  (PopMynUpoBaTh 000OIICHUS W BBIBOABI IO  pe3yJabTaTaM
MPOBEAEHHOTO HAOJIIOICHUSI, MCCIIEIOBAHMUS, OIIEHUBAThH JOCTOBEPHOCTD MOTYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TMpoIllecca, a TakXke  BBIJIBUTATh
IMPCAIIOJIOKEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX
JUIS pEelIeHUs 3a/1auH;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH WH(OPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (hopMy IpeacTaBiIeHNs HHPOPMAIIUHU U WILTIOCTPUPOBATH PelliaeMble 3a1a4l
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJEKHOCTh HH(POPMAIIUU IO KPUTEPUSIM, MPEATI0KEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPUHMMATh U (OPMYJIUPOBAThH CY)KJICHHUS B COOTBETCTBUHU C YCIOBUSAMU U LIETAMU
oO11eHus, ACHO, TOYHO, T'PAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX HU
IIUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y pEeIIeHUs 3aJaul, KOMMEHTUPOBATh
MIOJIy4EHHBIH pe3ynbTaT;

B X0/1€ 00CYKIIEHHUS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYX,AaeMOil TeMbl, TPOOIEMBI,
pemaeMoi  3a7auM, BbICKA3bIBaTh WJEH, HALEJICHHbIE Ha I[OMUCK peleHHs,
COINOCTaBIATh CBOM CYXKICHUS C CYXKICHMSIMM JpPYTUX Y4YaCTHHUKOB JHajora,
oOHapyXHUBaTh Pa3IM4Me U CXOJCTBO MO3UIIHIH, B KOPPEKTHOI hopme hopMynupoBaTh
pa3HOrIacusi, CBOU BO3PaKEHUS;

MIPENCTABIIATh PE3YNbTAThl PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIEN0BaHuUs, IPOEKTA,
CaMOCTOSITEJIbHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad Mpe3eHTAluu U
0COOEHHOCTEH ayTUTOpHH;

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUBUAYAJIHHONU pabOThHI
IIPU PELICHUH YUeOHBIX MaTeMAaTHUYECKUX 3a/1a4;
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® [IPUHUMATH LI€Jb COBMECTHOH JeATEIbHOCTH, IIAHUPOBATH OPTaHU3AIIO COBMECTHOM
paboThl, pacmpenensiTh BHUABI padOT, IOTOBAPHUBATHCS, OOCYXIATh IMpOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;
® y4yacTBOBaTh B TpyHmHoBbIX (opmax paboTel (0OcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BHIIOJHATH CBOIO YacTh PaOOTHI M KOOPIMHHPOBATH
CBOM JICHCTBHSA C IPYTUMH WICHAMH KOMaH]IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B
OOIIMi POYKT 11O KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aMOACHCTBUSI.
PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIE TeiicTBUSA
Camoopranmu3anus:
® CaMOCTOATENBHO COCTaBISTH IUIAH, AITOPUTM pEUIeHHs 3agaud (WM ero 4acTh),
BBIOMpATh CHOCOO peleHuss ¢ y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C yIETOM
HOBOM MHpOpMaLINH.
CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/IEKT:
® BJAJETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M pe3yabTaTa PemieHHs
MaTeMaTUYeCKOH 3a1aqH;
® TPEIBUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NIPH PEIICHUH 33]a9, BHOCUTb
KOPPEKTHUBHI B IEITEIFHOCTh HA OCHOBE HOBBIX O0CTOSITENILCTB, HAWAECHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3yNIbTaTa AESITEIHHOCTH ITOCTABJICHHOW SN U YCIIOBUSIM,
OOBSICHATH TPUYMHBI JOCTIKEHHUS WM HEIOCTW)KECHUS IeNM, HAXOJUTh OMIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 7 KJjacce OOy4JarOUUHCS TMOJMYYUT CIEAYIOIIHE MPEAMETHBIC
pe3yIbTaThI:

Yucsa 1 BBIYUCTCHHUSA

BoinonHsATe, codyeras yCTHbIE M NMHUCbMEHHBIE NPUEMBI, apuPMETUYECKUE NIEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YUCIIOBBIX BBIPAXKEHHM, MPUMEHATH Pa3zHOOOpa3Hble CHOCOObI U
npuEMBl BBIYMCICHUS 3HAYCHHM JAPOOHBIX BBIPAKEHHM, COAEpKAIIUX OOBIKHOBEHHBIE H
JeCSITUYHBIE TPOOH.

[lepexoauTh OT OJ1HOM (HOPMBI 3aNKCH YKCEN K IpYyroi (mpeoOpa3oBbIBaTh JECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IpOOB).

CpaBHUBATh U YHOPSAIOUYMBATH PAIUOHAILHBIE YUCIIA.

Oxpyryare unca.

BBINOMHATE NPUKUAKY U OLIEHKY Pe3yJbTaTa BHIYMCICHUH, OLIEHKY 3HAYEHUN YHUCIOBBIX
BbIpaX€HUI. BBINOMHATE IEHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU MIOKA3ATEISIMH.

[IpuMeHsTh NpU3HAKU JEITUMOCTH, PA3JI0KEHHE Ha MHOKUTENN HATypaJIbHbIX YHCEIL.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSI3aHHbIE C OTHOIIEHUEM BEJIMYHUH,
MPONOPLUMOHANBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPHPETUPOBATH pPE3YJIbTaThl pEHICHUs
3a/1a4 ¢ y4€TOM OTPaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX 0OBEKTOB.

AuredpanyecKkue BbIPaKeHH

11



Hcnonp3oBath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpoLiecce
OCBOEHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHs1 OyKBEHHBIX BHIPAKEHHUM MPU 33JaHHBIX 3HAUYCHHUSX TIEPEMEHHBIX.

BrimonnaTe npeoOpa3oBaHus EJ0r0 BEIPAKEHUS B MHOTOYJICH NMPUBEICHUEM MOI0OHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BbINONIHATE YyMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOrOYjeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3oKEHUE MHOTOUYIEHOB HA MHOXHUTENIM C MOMOIIBbIO BBIHECEHUS 3a
CKOOKH OOIIer0 MHOKHUTEIIS, TPYNIIUPOBKHU CIIAraeMbIX, MPUMEHEHHsST (POPMYJ COKpPAIIEHHOTO
YMHOKEHUS.

[IpumensaTs mnpeoOpa3oBaHHsS MHOTOWIEHOB JUI pPELIEHUS pa3IMuYHbIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENIEHEN C HATYpaIbHBIMU MTOKA3aTEIsIMU JJIs1 IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHus U HepaBeHCTBA

Pemate nuHENHBIE ypaBHEHUSI C OJHOM MEPEMEHHOW, MPUMEHSS MpaBuia mnepexoga OT
HCXOJHOTO YpaBHEHHS K DPAaBHOCWIbHOMY eMy. lIpoBepsiTh, sBISE€TCSs JHM YHCIO KOPHEM
YpaBHEHHUS.

[IpumensTh rpaguueckre METO/Ibl IPU PEIIEHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[ToaOupats mpuMepsl ap YKCeN, SIBISIIOIINUXCS pelIeHUEeM JIMHEHHOTO YPaBHEHHUSI C ABYMS
MepEeMEHHbBIMHU.

CtpouTh B KOOPJIWHATHOW IIJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C JABYMsI
MIEPEMEHHBIMHU, MOJIb3YACh I'PaUKOM, TPUBOIUTH IPUMEPHI PEIICHUST YPABHEHHUS.

Pemrate cuctembl IBYyX JIMHEWHBIX YpPABHEHUU C JBYMS NEPEMEHHBIMHM, B TOM YHCIIE
rpaduIecKy.

CocTaBnaTh W pelIaTh JUHEWMHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHWHBIX YpaBHEHUW IO
YCIIOBUIO 33Ja4d, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/layd IOJIY4YECHHBINU
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOW NPSMOM TOYKHU, COOTBETCTBYIOUIME 3a/laHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HUHTEpBalbl, 3alHUChIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanvdeckoM s3bIKe.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku muHeRHbIX QyHKUUNA. CTpouTh rpaduk GyHKIMN Yy = [X|.

OnuceiBaTh € TOMOIIbIO (PYHKUIMUNA HW3BECTHBIE 3aBUCUMOCTU MEXKAYy BEITUYMHAMU:
CKOpOCTb, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BPEMS,
00bEM paboTHI.

Haxonuts 3HaueHue (GyHKIHMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumath rpaduueckuii crnocod mpeAcTaBIeHUS U aHalu3a WH(OpPMAIUU, U3BJICKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydeHuss B 8 kiacce oOyyaromuiicss MOJIyYUT CIEAYIOIIHUE IPEIMETHbIE
pE3YIBTaThI:

Yucia 1 BBIYHCTCHUS

Hcnonp3oBaTh HayanbHbIE MPEJICTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX YMCEN IS
CpPaBHEHHUsSI, OKPYTJIEHUS W BBIYMCICHHM, W300pakaTh JIEHCTBUTENbHBIE YHCIIA TOYKAMH Ha
KOOPAMHATHOU IIPSMOIA.
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[IpumensaTh TOHATHE apU(METHYECKOTO KBAIPATHOTO KOPHS, HAXOJUTh KBAJPAaTHBIC
KOPDHH, HCHOJB3ysd TPH HEOOXOJAUMOCTH KAaJbKYJSATOP, BBIIOIHATH MNpeoOpa3oBaHUs
BBIPAKEHUH, coZepKalUX KBaJApaTHbIe KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBarh 3anucu OOJIBIIMX W MajbIX YUCEN C MOMOIIBIO JECATUYHBIX IpoOeil u
crenenel yucina 10.

Aaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATUE CTENEHU C LEJIbIM I0KA3aTesIeM, BBINOJIHATH MpeoOpa3oBaHMs
BBIPAKEHUH, COAEpKAIUX CTENIEHU C LIEIbIM [IOKA3aTeJIEM.

BbINONHATE TOXK/IECTBEHHBIE NIPEOOpa30BaHUsl pallMOHAIbHBIX BBIPAXKEHUII Ha OCHOBE
MPaBUJI ICHCTBHUI HAJl MHOTOWICHAMH H alreOpandecKiuMH JpoOsMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHMs BBIPAKEHUW I PpEUICHHs pa3iMyHbBIX 3a4a4d U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

YpaBHeHusi U HepaBeHCTBA

Pemats nuHeliHble, KBaipaTHbIE YpaBHEHUS U PallMOHAJIbHBIE YPABHEHUS, CBOJISAIINECS K
HUM, CCTEMBI JIByX YPaBHEHUH C ABYMS IIEpEMEHHBIMHU.

[IpoBoaUTHE IpOCTENIINE UCCIIENOBAHNS YPABHEHUI U CUCTEM YPaBHEHHI, B TOM YHCIIE C
MpUMEHEHHEeM TrpaduuecKuX TMpeAcTaBieHuil (ycTaHaBiIMBaTh, UMEET JIM YpPaBHEHHE WIH
CHCTEMa YpaBHEHUU pelleHus], €CIId UMEET, TO CKOJIBbKO, U ITpoYee).

[lepexonuTe OT cinoBecHON (OPMYIUPOBKH 3aayd K €€ anreOpanvyeckoidl MoOJAEIH C
MIOMOIIBI0 COCTABJIICHUS YypPaBHEHHsS WJIM CHUCTEMbl YpaBHEHUM, WHTEPIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NOJIyYCHHBIA PE3YIITAT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH, PEIaTh JUHEIHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM W HMX CHCTEMBbI, JaBaTh TIpa@HUuUecKyr0 HIUTIOCTPAIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumath W UCHOJB30BaTh (PYHKUMOHAIbHBIE TMOHSATUS M S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HA4YEeHMsI), OMPEAeATh 3HaueHHe (YHKIMHM 1O 3HAUYEHHUIO apryMeHTa,
OTIpEeeNATh CBOMCTBa PyHKIMU O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y=kix,y=x2, y=x3,y = |x|, y = VX, onucsiBaTh CBOJCTBA YHCIOBOI (YHKIHUH IO &
rpaduky.

K xonmy oOydyenus B 9 kJjiacce 0OydarolUiCsA MOJMYYUT CIEAYIOIIUE MPEAMETHbBIC
pe3ynbTaThl:

Yucia ¥ BBIYUCTICHUSA

CpaBHMBATh U yIOPAAOUYHUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHUCIIA.

BoinonHaTe apudmMeTrnueckue IeHCTBUS ¢ palldOHATBLHBIMH YHUCIAMH, COYeTas YCTHbIC U
MUCbMEHHBIE PUEMBI, BBIMIOJIHATH BEIYUCICHHS C UPPALIMOHAIBHBIMU YUCIIAMM.

Haxonuts 3Ha4eHMsI CTENIEHEN C IIEJIBIMU MOKA3aTENsIMU U KOPHEW, BEIYNACIIATh 3HAYCHHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisTh AEUCTBUTENbHBIE YMCIIA, BBINOJIHATh NPUKUIKY PE3yJbTaTa BBIYUCICHUM,
OLICHKY YHCJIOBBIX BBIPAKEHH.

YpaBHeHUsS] M HEPABEHCTBA

Pemars JsmHENHBIE W KBaJpaTHbIE ypaBHEHUS, YPABHEHMsI, CBOJMAILMECS K HUM,
npocTeiiire JpoOHO-pallMOHaIbHbIE YPAaBHEHHUS.
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Pemrats cucreMsl JBYX JIMHEHMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMHM U CUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE SBJIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 337auM  anreOpaMyecKUM CIOCOOOM € TIOMOIIbIO COCTABIICHHSA
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMU.

[IpoBoauTHE IpOCTENIINE UCCIIENOBAHNS YPABHEHUM M CUCTEM YPAaBHEHHI, B TOM YHCIIE C
IIPUMEHEHUEM TrpapUuecKuX IpeACTaBICHUN (yCTaHaBIMBaTh, MMEET JM YypaBHEHHE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nMHEiiHbIE HEpaBEHCTBa, KBaJpaTHBIC HEPABEHCTBA, H300pakaTh pEIICHHE
HEPABEHCTB Ha YMCJIOBOM NMPAMOM, 3aIIMCHIBATH PEUIEHUE C IIOMOLIBI0 CHMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAOIIHE
KBa/IpaTHOE HEPABEHCTBO, N300pakaTh pPEIICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOH,
3alUCBIBATh PEIICHHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA P PELICHUH PA3JIMYHBIX 3a4a4.

LORIN1700

PacnioznaBate pyHKIIMM M3ydyeHHBIX BUJOB. [IoKa3bIBaTh CXEeMAaTUUYECKU PACIIOIOKEHHE

Ha KOOPJAMHATHOW TUIOCKOCTH TpadukoB GyHKumit Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, y = ||, B 3aBucuMocTH OT 3HaYeHHi KOI)DUIUEHTOB, OIHCHIBATH
CBOMCTBa (PYHKLHUH.

Ctpouth M H300paXkaTh CXeMAaTHYECKH TpauKu KBaJApaTUIHBIX (YHKIUH, OTHUCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKIIHI 10 UX Tpadukam.

Pacmo3naBate kBagparnuHyro (QyHKOHIO 10  GopMmysie, TNPUBOIUTH IPUMEPHI
KBaJpaTUYHBIX (DYHKIMI U3 peaIbHOM KU3HH, PU3UKH, TEOMETPHH.

YucsioBble MOCJIE10BATEILHOCTH U MPOTPECCUH

Pacmo3naBath apuMeTHUECKYIO 1 TEOMETPUIECKYIO MMPOTPECCUN TIPU PA3HBIX CIIOCOOaX
3aJlaHMs.

BrIMOMHATE BBIYKCIICHHUS C WCIOJIB30BaHUEM (GOpMYN N-TO WieHa apu(dMETHIECKOW M
T€OMETPUYECKOU MPOTPECCUI, CYMMBI MTEPBBIX N WICHOB.

N3o06paxaTh 4ieHbI MOCIEI0BATEIPHOCTA TOYKAMU Ha KOOPIMHATHOM TIJIOCKOCTH.

Pemate 3amaum, cBI3aHHBIC ¢ YHCIOBBIMH MOCIEA0BATEILHOCTIMH, B TOM YHCJIE 3a0a41
13 peaIbHOM XKM3HU (C UCTIOJIb30BaHUEM KaJIbKYIISTOPA, IHU(PPOBBIX TEXHOJOTH ).

K konny obOydenuss B 10 kiacce oOyyaroluiicsi MOMYyYUT CIEAYIOIINE IMPEAMETHBIC
pE3yIbTaThI:

Yuciaa v BbIYMCTIEHUS

CpaBHUBATH U YHOPSAIOUYMBATH PAIMOHANILHBIE U UPPAIIMOHATILHBIC YHCTIA.

BoinonusaTe apudmMeTrnueckue IeHCTBUS ¢ palliOHATBLHBIMH YHUCIaMH, COYeTas YCTHBIC U
MMUCbMEHHBIC MPUEMBI, BBITIOJIHSATH BEIYMCICHHS C HPPAIlMOHATBHBIMH YHCIaMHU.

Haxonuth 3HaueHus CTeNneHeil ¢ 1ebIMU NMOKA3aTeSIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS
YHCIIOBBIX BBIPAXKECHHIA.

OKpyrisiTh AEUCTBUTENbHBIE YMCIIA, BBINOJHATh NPUKUIKY PE3yJbTaTa BBIYUCICHUM,
OLIEHKY YHCIIOBBIX BbIPAKEHUH.

HepaBencrBa
[IprMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB B XO/I€ PEUIEHHUS 3a1a4; PelIaTh JIMHEUHBIE U
KBaJIpaTHbIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM; PEIIaTh CUCTEMbl HEPABEHCTB; IPUMEHSITh
HEPABEHCTBA ISl PELICHUS 3a/1a4 U3 Pa3JIMUHbIX Pa3IesioB Kypca U U3 PeaIbHOM IPAKTUKU.
DyHKIHU
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[ToHUMATh M UCTIONB30BATH (PYHKIIUOHAIBHBIC TOHATHSI, S3bIK (TEPMUHBI, CHMBOJINYECKUEC
o0o3HaueHwus); crpouts rpaduku Gynkiuii y=Kf(x),y=f(x)+b n y=Ff(x+a), ucnonssys rpaduk
¢bynkimu y=f(X), rpaduk kBagpaTHYHOM QyHKIMH, UCCIEI0BAaTh CBOWCTBA (DYHKIIMIA HA OCHOBE
U3Y4YCHUS MOBEJICHUS UX TPa(QUKOB; MOHUMATh (PYHKIIMIO KaK BAKHEHUIIYIO MATEMaTHYECCKYIO

MOJENb I OTIMCAHUs IPOLIECCOB U SIBJICHUI OKPYXAIOIIEr0 MUPA, IPUMEHATh

(YHKIIMOHATBHBIN S3BIK JUISI OMTUCAHKS U UCCIICIOBAHMS 3aBUCUMOCTEH MEX Ty (PU3MIeCKUMH
BEJIMYNHAMH.
YucaoBble MOCJae10BATEIbHOCTH

ITonnmats u HCIIOJIB30BaTh S3BIK

TEMATUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

IOCJIEI0BATEILHOCTEI;

OPUMEHSTh  (HOPMYITBI
apu(METHIECKON 1 TE€OMETPUYECKON MTPOTPECCUH K PEHICHHUIO 33/1a4, B TOM YHCIIE C KOHTEKCTOM
W3 peaybHOM KU3HMU.

Ne
n/
n

HaunmenoBanue pa3aeioB u
TeM NPOrpaMmbl

KoaunyecTBo yacoB

Bcero

Konrtpous
HbIE
padoThbI

IIpakTuy
ecKue
padoThl

DJIeKTPOHHbIE
(uu¢posrbie)
oOpa3oBareJib
Hble pecypchbl

[ToBTOpEeHME

bubnuoreka
HOK
https://m.edsoo.r
u/7f415b90

Ypcia ¥ BEIYMCIICHHUS,
TOX/I€CTBA, YPaBHEHUS

18

bubnuoreka
1IOK
https://m.edsoo
.ru/7f415b90

OyHKIMU

11

bubnuoreka
1IOK
https://m.edsoo
.ru/7f415b90

CreneHs ¢ HaTypaJIbHbIM
II0Ka3aTciICM

11

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

MHuorousieHsl

16

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

DopMyIbl COKPAILIEHHOTO
YMHOKEHUS

18

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

Cucrembl TUHENHBIX
yYpaBHEHUH

13

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

bubnunoreka
OK
8 10 1 1
[ToBTOpeHue u 060061IeHNE https://m.edsoo
ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 10 0
I10 TTPOTPAMME
8 KIIACC
Ne KoanuyecTBO 4acoB BHeKTpoﬂﬂble
n/ HaumeHoBaHue pa3aeioB u Koutpoas | IlpakTu (ungposrbie)
I TE€M NporpaMmMabl Bcero | Hble yecKkue o0pa3oBaTe/bHbBI
padoTbI padoThI e pecypchl
1 [ToBTOpEHUE bubnuoreka [JOK
4 1 https://m.edsoo.ru/7f
419d08
bu6moreka [IOK
2 PanuonansHbie 1poon 18 2 https://m.edsoo.ru/7
f417af8
bu6mmoreka [IOK
3 KBagparHble KOpHH 18 2 https://m.eds00.ru/7
f417af8
bu6mmoreka [JOK
4 KBanpaTHble ypaBHEHUS 20 2 https://m.edsoo.ru/7
f417af8
bu6mmoreka [JOK
5 Hepasencrsa 18 1 https://m.edso0.ru/7
f417af8
bubmuoreka [JOK
6 DOyHKIUHA 9 - https://m.edsoo.ru/7
f417af8
C bubmuoreka [JOK
7 ngi:;:rbeﬁ;;fﬂbm 9 1 https://m.edsoo.ru/7
f417af8
bubnmoreka [JOK
8 [ToBTOpEHHE U 060OIIEHHE 6 1 https://m.eds00.ru/7
f417af8
OBUIEE KOJIMYECTBO YACOB 102 10 0

110 ITPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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
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 KUIIACC

Ne KosnuecTBo 4acoB DJIEKTPOHHbBIE
o/ HaumeHoBaHue pa3aeioB u Kontpoan | Ilpakrn (uudposbie)
i TeM NMPOrpaMMbl Bcero | HbIe yecKHe o0pa3oBaTeIbHbI
padoTsI padoThbI e pecypchl
1 [ToBTOpEHUE bubnuorexa [JOK
5) 1 https://m.edsoo.ru/7f
419d08
bubmmoreka [{OK
2 Keanparuunast QyHKIHs 22 2 https://m.edso0.ru/7
f419d08
VYpaBHEHHUs U HEPABEHCTBA bubmorexa [JOK
3 - y ' 19 1 https://m.edso0.ru/7
C OJTHOW TTePEeMEHHOM £2419d08
VYpaBHEHHsI 1 HEPABEHCTBA C bubmnorexa [JOK
4 21 2 https://m.eds00.ru/7
JBYMSI TICPEMCHHBIMH £2419d08
Yucnoselie bu6moreka [IOK
5 MOCIIE0BATEIHHOCTH. 20 2 https://m.edsoo.ru/7
[Iporpeccun 419d08
bu6mmoreka [IOK
6 HoTopenne, O606H1€HI:IC, 15 1 https://m.eds00.ru/7
CHUCTeMAaTH3aIlis 3HAHUH £419d08
OBILEE KOJIMYECTBO UACOB 102 9 0
110 ITPOTPAMME
10 KJIACC
Ne KoaunvecTBo yacos JJIeKTPOHHBbIE
1/ HaumeHoBaHue pa3aesioB u Kontpoas | Ilpakrn (undposbie)
0 TeM NMPOrpamMMblI Bcero | HbIe yecKHne o0pa3oBaTeJbHbBI
padoThI padoThI € pecypchl
1 [ToBTOpEHME bubnuoreka [JOK
6 1 https://m.edsoo.ru/7f
419d08
bubmuoreka [JOK
2 Ksanaparuunas GyHKIus 14 1 https://m.edso0.ru/7
f419d08
YpaBHEHUS 1 HEPABEHCTBA Eubmiorexa TOK
2 - g ' 10 1 https://m.eds00.ru/7
C OJTHOM MepeMeHHOMN £419d08
YpaBHEHUS ¥ HEPABEHCTBA C bubmiorexa [IOK
3 15 1 https://m.eds00.ru/7
JBYMSsI TICPEMEHHBIMHU £419d08
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YucnoBbie bu6mmoreka [{OK

6 MOCJIEIOBATEIFHOCTH. 15 https://m.edsoo.ru/7
[Iporpeccun 419d08

bu6mmoreka [IOK

7 Hosropenne, o6o6memfe, 41 https://m.edsoo.ru/7
cucreMaTrmni3anuda 3HaHUN f419d08

OBILEE KOJIMYECTBO YACOB
[10 [TPOTPAMME

102 7 0

MPOBEPSEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon IIpoBepsiemble nNpeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
NpoBepPsieMoro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111€Tr0
pe3yJabTara o0pa3zoBaHusi
1 Yucna v BEIYUCICHUS
11 BoimonHsATh, coderas  yCTHbIE U NHCbMEHHBIE  MPHUEMBL,
' apudmeTnyeckue AeUCTBUA C pallMOHAIIbHBIMH YUCIIaMU
Haxomuth  3HaueHWsT  YMCIOBBIX  BBIPAXEHHUN, MPUMEHSTH
12 pazHooOpa3Hble CHOCOOBI M TPUEMBI BBIYHCICHHUS 3HA4YE€HUMN
' JPOOHBIX BHIPAKEHUH, COAEpKAIINX OOBIKHOBEHHBIE U JIECITUUHbIE
Ipoou
[lepexomuTs OT oOnHOW GOPMBI 3alUCH  YHCET K JIPYrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO ApOoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUYHYIO
JECSITUYHYIO IpOOBb)
1.4 CpaBHUBATH U YHOPSAIOUMBATH PALIMOHAIIbHBIE YUCIIA
1.5 Oxpyryare uncia
BBINOTHATE NPUKUAKY U OLEHKY pe3yJIbTaTa BbIUUCIECHUMN, OLIEHKY
1.6 3HAYEHUW YHUCJIOBBIX BBIPAXKEHUW. BBINOJHATH JEHUCTBUSA CO
CTENEHSIMU C HaTypaJbHBIMU MOKa3aTeIIIMU
17 [IpuMeHsTh NpU3HAKK ACTUMOCTH, Pa3JIOKEHHUE HA MHOXHUTEIH
' HATypalbHBIX YHCET
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1.8

Pemate nmpakTHUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHUEM  BEJUYHMH,  IPOMNOPLUOHATIBHOCTBIO  BEJIWYUH,
MPOLEHTAMHU, WHTEPIPETUPOBATH PE3YJAbTAThl PELICHUS 3a1a4 C
YYETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOMCTBaMH

paccMaTpuBaeMbIX 0OBEKTOB

Anrebpandeckue BbIpaXKeHUs

2.1

Hcnonp3oBath anreOpanveckyr0 TEPMUHOJOTHIO W CHMBOJIHUKY,

IIPUMEHSATH €€ B IIPOLIECCE OCBOEHUS YUeOHOTr0 MaTrepuana

2.2

Haxomuth 3HaueHMs OYKBEHHBIX BBIPQXKEHHUU TMpU 3aJaHHBIX

SHAYCHHUAX IMEPEMCHHBIX

2.3

BreImoaHsTh Hp606p330BaHI/I$I OCJIOTO0 BBIPAKCHHA B MHOI'OYJICH

IPUBECACHHUEM HOJIO6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOMHATE YMHOKEHHE OJHOUYIEHA HA MHOTOYJIEH M1 MHOTOYJICHA
Ha MHOTOWJIEH, IPUMEHSTh GOpPMYIIbl KBaJpaTa CyMMBbl U KBajpaTa

pasHoOCTH

2.5

OcCymIecTBIATh  pa3joKEHUE MHOTOWICHOB HA MHOXHUTEIH C
MOMOINBI0  BBIHECEHHMS 3a CKOOKHM  OOIIero  MHOXKHUTEN,
T'PYIITUPOBKH CJIAraeMbIX, MPUMEHEHHsSI (DOPMYIT COKpamEHHOTO

YMHOXKCHUA

2.6

[IpumensTs npeoOpa3oBaHUs MHOTOYWIEHOB Uil pELICHUs
pa3IMYHBIX 337ady M3 MaTEMaTHKH, CMEXHBIX IPEIMETOB, W3

peaIbHOM MPAKTUKHI

2.7

Hcnons30BaThk CBOMCTBA CTEIICHEH C HaTypaJIbHBIMHU ITOKA3aTCIIIMU

U1 IpeoOpa30BaHUsl BbIPAKEHUH

ypaBHCHI/ISI 1 HCPAaBCHCTBA

3.1

Pemate nuHeiiHbIC YpaBHCHUA C OﬂHOﬁ HepCMCHHOﬁ, IIPpUMCHAA
IIpaBujia mepexoda OT HCXOJHOI'O YpaBHCHHA K PABHOCHUIIBHOMY

cMYy. HpOBepHTB, SABJISICTCS JIM YU CJIO KOPHEM YPAaBHCHU

3.2

[IpumensaTe rpaduueckue MeETOJbl IpPH PpEIHICeHUH JIMHEHHBIX

YPaBHEHUH U X CUCTEM

3.3

HO,Z[6I/IpaTL INpuUMEPLl TIap 4YHCCI, ABJAIOINIUXCA PCUHICHUCM

JIMHEHHOTO YpaBHCHUS C IBYMs IICPEMCHHBIMU
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CtpouTh B KOOPJAMHATHOW IUIOCKOCTH Tpaduk JHMHEHHOTrO
3.4 ypaBHEHHS C JByMsS NEPEMEHHBIMH; IMOJB3YsSICh TpaduKOM,
MIPUBOJIUTH IIPUMEPBI PELLICHUS YPABHEHUS
35 Pemrare cucreMbl IByX JIMHEHHBIX YpPaBHEHHW C JABYMs
' HEPEMEHHBIMU, B TOM YHCIIe I'paduyecKku
CocraBisiTh M peliaTh JHMHEHHOE YpPAaBHEHHUE WIM CHUCTEMY
3.6 JVMHENHBIX ypaBHEHUI 0 YCIOBHUIO 3aJaud, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJYYEHHBIN pe3ynbTarT
4 Koopnunats! u rpapuku. OyHxinuu
N300paxkaTh Ha KOOPAMHATHOM MPSAMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpPJMHATaM, JIy4d, OTPE3KH, UHTEPBaJIbl, 3alUChIBATh
YHCIIOBBIE MPOMEXKYTKU Ha alNreOpandeckoM si3bIKe
42 OTtmedaTth B KOOPJIMHATHOW IUIOCKOCTH TOYKM 10 3aJaHHBIM
' KOOpJIMHATaM
43 Crpouts rpaduku muHeHHbIX QyHKIUH. CTpouTh rpaduk GyHKINH
| y=Ix
OmnuchIBaTh ¢ HOMOIIBIO (DYHKIIUI U3BECTHBIE 3aBUCUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PAcCTOSIHHE, LIEHY, KOJINYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIHLHOCTH, BpeMsl, 00bEM PabOTHI
4.5 Haxonuth 3HaueHue GyHKIIMU 110 3HAYEHUIO €€ apryMeHTa
IlonumaTte rpaduueckuii crnocod NpPEACTAaBICHUS U aHAIN3a
4.6 uHopMaIy, M3BJIEKaTh U HHTEPIPETUPOBATH MHPOPMALUIO M3
rpauKOB peasIbHBIX POLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
MPOBEPSAEMOro 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0
pesyJbTara o0pa3zoBaHus
1 Yucna ¥ BBIYMCIEHUS
Hcnonb3oBaTh  HayalbHbIE  MNPEACTABICHUS O  MHOXECTBE
11 JNEUCTBUTENBHBIX  YHCENl Ul  CpPaBHEHUS, OKpYIJICHMS U
. BBIUMCIIEHUH, M300paXkaTb NEWCTBUTENIbHBIE YHUCIAa TOYKAMU Ha
KOOPAVHATHOU NPSMOH
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1.2

[IpumensTe moHATHE apUPMETHUYECKOTO KBAJPaTHOTO KOPHS,
HaXOJUTh KBAJpaTHbIE KOPHHU, UCIOJNB3YS NPUH HEOOXOIMMOCTH
KaJIBKYJIATOD, BBIIOJIHATh  IPeoOpa3oBaHUsl  BBIPAKECHUH,

COZepKalIUX KBaJPATHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonb30oBaTh 3amucu OOJBIIMX M MalbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Ipo0eii u creneHe yncna 10

Anrebpandeckue BbIpaXKeHUs

2.1

[IpuMeHATh MOHATHE CTENEHU C LIEJIBIM MOKA3aTEIEM, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIMMX CTETIEHH C IEIbIM

II0Ka3aTcJIEM

2.2

BbINoNHATE  TOXKIECTBEHHbIE MpeoOpa3oBaHUsl PAlMOHATIBHBIX
BBIPAXKEHUI HAa OCHOBE IpPaBWJ JEHCTBUM HAJ MHOTOYWIEHAaMHU H

anredpanvdeckuMH JIpoOsSMu

2.3

PacknanpiBaTte KBagpaTHBIA TPEXUIEH HA MHOKHATEIN

24

[IpumensTh MpeoOpa3oBaHUsl BEIPAXKEHHUM AJ1s1 peLIeHUs] pa3INdHbIX
3a7a4 U3 MATEeMaTHK{, CMEXHBIX [PEIMETOB, U3 pPEaJIbHOU

MIPaKTUKU

YpaBHEHUS U1 HEPABEHCTBA

3.1

Pemats nuHelHble, KBaJpaTHbIE ypaBHEHUS U pPaLUOHAIbHbBIE
ypaBHEHUs, CBOJIALINECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs

INEPEMEHHBIMU

3.2

[IpoBomuTh mnpocTeiiiine HCCIEIOBaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM UHCIE€ C MpPUMEHEHHUEM TIpaduyecKkux
IpeCTaBIeHU (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA

ypaBHCHI/Iﬁ peuICHu:A, €CIIN UMECT, TO CKOJIBKO, U HpO‘ICC)

3.3

[lepexonute OT cioBecHOW (opMyIUpPOBKM 3amaud K €€
anredpanvecKkoil MOJIETH C MOMOIIBIO COCTABJICHUSI YPaBHEHUS WIH
CUCTeMbl YpaBHEHHUH, HWHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aaauu l'IOJ'Iy‘ICHHBIfI pe3yiibTart

3.4

HpI/IMeHHTL CBOMCTBA YHCIIOBBIX HCPAaBCHCTB [UJIA CpaBHCHMHA,
OLCHKHU, pCUIATb JIMHEHbIE HEpPaBCHCTBA C OJIHOH nepeMeHHoﬁ " nux
CUCTCMBI, JdaBaTb Fpa(bI/I‘-ICCKYIO HWIUTIOCTpAUI0  MHOJKECTBA

peLHeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU
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4.1

[lonnMaTh M HCMOJIB30BaTh (YHKIMOHATBHBIE MOHATHS U S3BIK
(TEepMHHBI, CUMBOJIMYECKHE O0O03HAYEHUS), ONPENENATh 3HAYECHUE
(YHKIUY 110 3HAYCHUIO apTYMEHTA, OTIPEIENIATh CBOWCTBA (DYHKIIUU

o e€ rpaduKy

4.2

Crpouts rpaduku ieMeHTapHbIX QyHKIMNA Buaa: y=k/X, y =x?,
y = X% Yy = |x|, onuchIBaTh CBOMCTBAa YHMCIOBOH (PyHKIHH 1O €€

rpaduKy

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111€Tr0
oOpa3zoBaHusi

1

Yycia ¥ BEIYUCIIEHUS

1.1

CpaBHUBATh U yIMOPSIOUMBATH PALIMOHANIbHBIE U HPpPaLlMOHAIIbHBIE

qHucia

1.2

Boimonuate  apudmernyeckue ACUCTBUS € PALMOHAIBHBIMHU
YHCIIaMH, COYEeTasl YCTHbIE U MHCbMEHHbIE NPUEMBI, BBITOJIHATH

BBIYUCIICHUS C UppallMOHAJIBHBIMHA YK CIIaMU

1.3

HaXOI[I/ITB 3HAQYCHMS CTEIIEHEH C OCJIBIMU IIOKa3aTCIIsIMU U KOpHCfI,

BBIYMCJIATH 3HAYCHHN S YHMCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OKPYFJ'ISITL HeﬁCTBHTCHBHBIe qucyia, BBIIOJHATL HTPUKUIKY

pe3yibTara BLIHHCHCHHﬁ, OLCHKY YHUCJIOBBIX BBIpa)KeHHfI

ypaBHCHI/ISI 1 HCPAaBCHCTBA

2.1

Pemate nMHeWHBIE M KBaJpaTHbIE YpaBHEHMs, YpaBHEHMS,
CBOJAIIMECS K HHMM, HpocTediine JApoOHO-palMOHAIbHbIE

ypaBHEHHUS

2.2

Pemate cuctemMbl JABYX JIMHEHHBIX YpaBHEHUH C  JBYMS
NIEPEMEHHBIMU M CHCTEMBI JIBYyX YpPaBHEHHUH, B KOTOPBIX OIHO

YPaBHCHHEC HC ABJISICTCA JIMHEWHBIM
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2.3

Pemrate TekcTOBBIE 331241 ANTeOPandeCKUM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPaBHEHHUS WJIU CHCTEMbI JBYX YpaBHEHHU C JIBYMs

NEPpCMCHHBIMHA

2.4

[IpoBoauTe npoOCTEHIINE HCCIEAOBAHUS YPAaBHEHUHM W CHCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEeM TrpaduyecKux
IpEJCTaBICHUN (HapuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE

WIH CUCTEMA YPAaBHEHUN PEIICHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemare amHeitHBIC HCPaBCHCTBA, KBaJApaTHLIC HCPABCHCTBA,
n300paxkaThb peElIEHWE HEPaBEHCTB Ha YMCIOBOM MPSIMOM,

3aIMMUCBbIBATh PCHICHUEC C TIOMOIIbIO CUMBOJIOB

2.6

Pematr, cucrteMnl JTMHEHHEBIX HCPAaBCHCTB, CUCTECMbBI HCPABCHCTB,
BKJIFOYAIOIUE KBAJPATHOE HEPABEHCTBO, W300pakaTh pelliecHUE
CHUCTEMBI HCPAaBCHCTB HaA YHCJIOBOU HpﬂMOﬁ, 3aIMCbIBaTh PCIICHUC

C IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA IIPH PELIEHUM PA3IMYHBIX 3a4a4

OyHKIMU

3.1

Pacrio3HaBate  (QYHKIMM  W3Y4eHHBIX  BHIOB. IlOKa3wIBaTh
CXEMAaTHYECKH PACIOJIOKCHHE Ha KOOPAWHATHON IUIOCKOCTH
rpadukoB ¢yHkiui Buma: Y=KX, y=kx+b, y=k/x, y=ax+bx+c, B
3aBUCHMOCTH OT 3HaYE€HHH KOI(P(PUIIMEHTOB, ONKMCHIBATH CBOWCTBA

byHKIMHA

3.2

[Toka3piBaTh CXEMATHYECKH pACIIOJIOKEHHE Ha KOOPIUHATHOM
I0CKOCTH rpadukoB GyHKIUN Buga y = VX, Y = [x| 1 onuckBaTh

CBOMCTBa QPyHKIUI

3.3

Crpouth U M300pakaTh CXeMaTHYECKH TpaduKU KBaIPATUYHBIX
(yHKIMI, ONMUCHIBATH CBOMCTBA KBAJAPATHUHBIX (YHKUIUNA MO UX

rpadgukam

3.4

Pacnio3HaBaTh KBaJIpaTHUHYIO (YHKIUIO 10 (opMmylie, MPUBOANUTH
IpUMeEpbl KBAJPaTHUHBIX (QYHKUUH W3 peanbHOM >KM3HM, (PU3MKH,

rE€OMETPUU

ApI/I(l)MCTI/I‘-IeCKaH U IrecOMETPUUICCKas Nporpeccuun

23




Pacnio3naBate apu(METHUECKYI0O U T€OMETPHUUECKYIO MPOTPECCHH

1 IIpH pa3HbIX crioco0ax 3aaanus
BBINONHATE BBIYMCICHHUS C UCHOJb30BaHUEM (OPMYN N-TO WieHa
4.2 apu(METHIECKON M TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBBIX
N 4JIeHOB
43 N300paxkaTh  WiIeHBl  TOCJIEIOBATEIBHOCTH  TOYKAMH  Ha
. KOOPAMHATHOM IIOCKOCTH
Pemrate 3amaun, CBsI3aHHBIE C YUCIOBBIMH TTOCIICAOBATEIEHOCTIMH,
4.4 B TOM 4HCJIE 3a/laud U3 peajbHON JXKHU3HM (C MCIOJIb30BAaHHEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)

IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUSA
1 Umucna 1 BIYUCIICHUS
JpoOu OOBIKHOBEHHBIC U JACCATHYHBIC, TIEPEX0 OT OJHON (OPMBI 3aMUCH
1.1 npobeit k npyroil. TloHsTHE palnMOHAIBLHOTO 4YKCIA, 3aMKCh, CPABHECHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
12 Apudmernueckue IEHCTBUS ¢ pallMOHATILHBIMY YnciIaMu. Pemienue 3ama4
' U3 pealibHOM NMPAKTUKU HA YaCTH, Ha JpOoOH
13 CreneHp ¢ HaTypaJlbHBIM IIOKa3aTeJeM: OIpeleleHue, npeodpazoBaHUe
' BBIPQYKEHUI Ha OCHOBE OIpEAETICHUS, 3aUCh OOJIBIITNX YHCET
[IpoteHTsl, 3aUCh MPOLEHTOB B BUJIE IPOOH U JpOoOH B BHUJIE MPOILIEHTOB.
1.4 Tpu ocHOBHBIE 3a3JayMl Ha MPOIEHTHI, pPELICHHE 3aJady M3 pealbHOMN
MPAKTUKU
L5 [IpumeHeHre MPU3HAKOB JEIMMOCTH, pAa3l0XKEHHE Ha MHOXHUTEIN
' HATypalbHBIX YHCET
16 PeanpHble 3aBHUCMMOCTH, B TOM 4YHClIe TMpsMas U oOpaTHas
' MPOMOPIMOHATIEHOCTH
2 AnreOpanyeckue BbIpaXKeHUs
21 [lepemenHble, YUCIIOBOE 3HAUEHUE BBIPAKEHUS C  TEPEMEHHOM.
' JlomycTrMblie 3HaYCHHSI TIEPEMEHHBIX
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[IpencraBnenne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUAE (OPMYIHL.

22 Brraucnenus no ¢popmynam
23 [IpeoOpa3oBanne OyKBEHHBIX BBIPQKECHHUH, TOXJIECTBEHHO paBHbBIE
' BBIPAYKEHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIeM
25 OpHounenbl u  MHorowieHel. Crenmenpr MHoOrowieHa. CrokeHue,
' BbIUUTAHUE, YMHOKEHHUE MHOTOWIEHOB
@opMmysbl  COKpAIIEHHOTO YMHOXKEHHUS: KBajJpaT CyMMbl U KBajpar
2.6 paszHoctu. @opmyna pa3HOCTH KBajapaToB. Pa3nokeHne MHOTO4WIEHOB Ha
MHOKHTENN
3 YpaBHEeHUS
31 VYpaBHeHHe, KOpeHb ypaBHEHHs, MpaBuiia IpeoOpa3oBaHUsl ypaBHEHUS,
' PaBHOCHUJIBHOCTh YPaBHEHH
3.2 JIuHeitHoe ypaBHEHHE C OJHON MEPEMEHHOU, YHCIIO KOPHEH JMHEWHOTO
' YpaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBneHne ypaBHEHUN O YCIOBUIO 3a/1auu. PelieHne TeKCTOBBIX 3a1a4
' C MMOMOUIBIO YPaBHEHU I
3.4 JluneitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €ro Tpadux
CucreMa NByX JIMHEHHBIX YpaBHEHUH C JBYMsl NEpEMEHHBbIMU. Permenue
3.5 CUCTeM YypaBHEHUH crnocoboMm mojacTaHOBKU. [lpumepsl pemieHus
TEKCTOBBIX 33]1a4 C IOMOUIBIO CUCTEM YPaBHEHUI
4 Koopaunats! 1 rpaduku. OyHKIIIN
4.1 KoopaunaTa Touku Ha npsiMoit
42 YucnoBble mpoMexyTku. PaccrosHue Mexay JAByMs — TOYKamMu
. KOOPJIMHATHOM MpsIMOM
43 [IpsmoyronpHas cucreMa koopaunat, ocu OX u Oy. Abcuucca U opauHaTa
' TOYKU Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3aaaHHbIX GopMmynaMu. UTeHue rpadiKoB peaabHbIX
. 3aBUCUMOCTEN
4.5 [onsitue pynkuuu. I'paduk ¢pynkun. CoiicTBa GyHKINN
4.6 JIuneitnas Qynkuus, e€ rpaduk. I'padux pyHkuum y = [X|
47 I'paduueckoe pemieHre JIUHEWHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX

ypaBHEHUH
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8 KUIIACC

Kon IIpoBepsieMblii 3JIeMeHT coepKaAHUSA
1 Yucna v BBIYKCICHUS
11 KBanparuslii kopenb u3 uuncia. [loHsTHe 00 MppalMOHAIBHOM YHCIE.
' JlecsiTuuHbIe TPUOTVKCHUS UPPATMOHABHBIX YHACET
CBoiicTBa apr(METHUSCKUX KBAJPATHBIX KOPHEH W WX MPHUMEHCHUE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIpKEHU I u BBIYHCIICHHSIM.
JlelicTBUTENbHBIC YHCTIA
1.3 Crenens ¢ 11eJIbIM MOKa3aTesieM u e€ cBoricTBa. CTaHapTHas 3aMMCh Ynciia
2 AnreOpandecKkue BRIPaXKeHHS
91 KBagpatHbelli TpEXWieH, pas3loKEHHE KBAJAPAaTHOTO TPEXWIEHAa Ha
' MHOKHTEITH
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit Jpoou
2.3 CrnoxeHue, BRIUUTaHNUE, YMHOKECHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanmionanbHbpIe BRIpKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEHHs 1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, ¢opMmylia KOpPHEH KBaJpaTHOTO ypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaAPATHBIM
3.3 [IpocTeitmme 1poOHO-paIMOHATIEHBIE YPAaBHEHUS
I'padmyeckas unHTEepmperanus ypaBHEHHH ¢ AByMsS IEPEMEHHBIMU H
3.4 CUCTEM JINHEWHBIX YpaBHEHUH ¢ IByMsI iepeMeHHbIMU. [IprmMeps! perienus
CUCTEM HETUHEIHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU
3.5 Pemienne TekcTOBBIX 3a1a4 aNreOpanvdeckum crnocodbom
3.6 YucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 071HOM ITepeMeHHOM
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 OyHKIMH
41 [Monstue ¢ynxuu. OO6IacTh ONpeneNeHuss U MHOXKECTBO 3HAYEHUI
. ¢ynkuuu. CrnocoOsl 3a7aHus QYHKIUI
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4.2 I'padux Gpynkun. Urenue cBoicTB hyHKIMHU N0 €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUINX PeaTbHBIE TPOIECCHI
" OyHKIMH, OMUCHIBAIONIME MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIBHBIC
' 3aBHCUMOCTH, UX I'paduKu
4.5 OyHkuMu y =X,y = x3
4.6 Oynakun y = [IX, Y = |x|
4.7 I'paduueckoe pemieHre ypaBHEHUH 1 CUCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
11 ParmonansHbIe YMcna, MppalMOHAIBHBIC YHCIa, KOHEYHbIE M OCCKOHEYHBIC
. JeCITUYHbIE JPOOH
MHOKECTBO  JIEUCTBUTENIBHBIX YHWCEJN, JICMCTBUTENbHBIE YHUCIA KakK
19 OCCKOHEYHBIE NeCATUYHBIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXAY MHOXKECTBOM JE€HCTBUTEIbHBIX YUCET M KOOPAMHATHOW MPIMOM.
CpaBHEHME ACHCTBUTEIBHBIX YHACEIT
1.3 ApudmMeTrnueckne TeUCTBUS C JCHCTBUTEILHBIMU YHCIIAMH
W3mepenus, mpubmmkeHus, OleHKU. Pa3Mepbl OOBEKTOB OKpYXKAIOUIETO
L4 MHpa, JIMTENBHOCTh IPOLIECCOB B OKpyxkawimeM wmupe. Ilpubnmxénnoe
' 3HaUEHUE BEJIUYMHBI, TOYHOCTb NpuOIMxKeHus. OKpyrieHue Yucen.
[Ipukuaka 1 oleHKa pe3yabTaToB BHIYUCICHUN
2 YpaBHEeHHS 1 HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJTHOM MMEPEMEHHON
2.2 JluneitHoe ypaBHeHue. PenieHre ypaBHeHUH, CBOSIINXCS K TMHEHHBIM
2.3 KBanpatnoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBAaPaTHBIM
Y bukBanpatHoe ypaBHeHue. llpumepsl pelieHus ypaBHEHMH TpeTbed u
' 4eTBEPTOM CTENeHEe! pa3lioKeHHEM Ha MHOKHUTEIN
2.5 Pemienne 1poOGHO-pallMOHANBHBIX YpaBHEHUIH
2.6 Cucremsl ypaBHEHUH
2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHUN C ABYMS IEPEMEHHBIMU
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29 Pemenue cucrem AByX ypaBHEHH, OJHO U3 KOTOPBIX JUHEUHOE, a IPYyroe —
' BTOPOU CTEIICHU
2.10 I'paduueckas MHTEpIIpETALIUS CUCTEMBI YpaBHEHUI C BYMS IEPEMEHHBIMH
211 Pemrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OJJHON MTEPEMEHHOMN
2.14 Pemrenne cucrem JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
2.15 KBanpatHble HepaBeHCTBa
216 I'paduueckas WHTEpHIpETaNUs HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMS
' nepeMeHHBIMU
3 OyHKIIIN
31 KBanparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGomna, KoopanHATHI
' BEPIIMHBI TapabOJIbl, 0OCb CHMMETPUH TTapadoITbI
3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicrsa
3.3 I'paduku dpynkumit y=K/X, y = X® u ux cBoicrsa
3.4 I'paduku Gynakumii , m ux cBOMCTBA
4 YucnoBele MOCIe10BATENbHOCTH
OmnpeneneHne M crnocoObl 3alaHUsl YHUCIOBBIX IOCIEIOBATEIBHOCTEH.
4.1 3amaHue MoCIe0BaTENIbHOCTH PEKYPPEHTHOU Gopmyiol u hopmysoit N-ro
YjieHa
4 Apugmernueckas mnporpeccus. Dopmynbl N-ro uiaeHa apupMeTHYECKOn
' IPOTPECCUH, CyMMBI IIEPBBIX N YJIEHOB
43 I'eomerpuueckas nporpeccusi. Popmyibl N-ro 4YieHa T€OMETPUUYECKON
' IPOTPECCUH, CyMMBbI IIEPBBIX N YJIEHOB
N300paxxeHue wieHOB apu(METHUECKOW M I'e€OMETPHUUYECKOM mporpeccuit
4.4 TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIH M 3KCIIOHEHLMAJIbHBIN
poct
4.5 CnoxHbl€ MPOLIEHTHI

MPOBEPSAAEMBIE TPEBOBAHMS K PE3YJbTATAM OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM MPOIT'PAMMBI U TIPOBEPSIEMBIE 3JIEMEHTBI

COJEPKAHUA
10 kaacca.
JlaHHbIe TPeOOBaHMSA K Pe3y/IbTATAM OCBOCHHS OCHOBHOM

o0pa3oBaTeIbHOM MPOIrPaAMMBbI M 3JIEMEHThI CO/Iep:KaHHuA 7-9 KJIACCOB MOBTOPHO
n3yyawrces B kypce 10 kinacca, mnoaromy ucnosb3yrwrces kogupuxaropst 7,8,9 kiaccos.
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MPOBEPSIEMBIE HA THA 11O AJITEBPE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh NOHATUSAMHU: MHOKECTBO, IOJIMHOKECTBO,
OIepaly HaJ MHOKECTBAMHU; YMEHHUE OIIEPUPOBATH IOHATHAMU:
rpad, cBs3HBIN Ipad, nepeBo, LUK, IPUMEHATh UX MPU PELICHUN
3aJad; YMEHHME MHCIIOJIb30BaTh Trpaduyeckoe MpeacTaBICHHE
MHOECTB JUIl ONHCAHUS PEAIBHBIX IIPOLIECCOB W SIBJICHUW, NPH

pELIeHNH 3a]a4 U3 IpYTUX y4eOHbIX IPEIMETOB

YMeHHne onepupoBaTh HNOHATHSAMH: OIpEACIICHHE, aKCHOMa,
TeopemMa, [0Ka3aTelIbCTBO; YMEHHUE paclo3HaBaTh HUCTUHHBIE H
JIO’)KHBIE€ BBICKA3BIBAHUS, IPUBOANTH IMPUMEPHI U KOHTPIIPUMEPHI,

CTPOHMTDH BbBICKA3bIBAHUA U OTPULIAHUA BBICKa3BIBAHUH

YMeHue onepupoBaTh MOHATUAMH: HATYpajJbHOE YKCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIIMMOCTh HATYpaJbHBIX YHCEN, HpPU3HAKU
JeIMMOCTH, LIEJI0€ YHUCII0, MOIYJIb Yncia, OOBIKHOBEHHAs Apo0Ob U
necsiTuuHas 1poOb, CTaHJAPTHBIN BUJ YUCIIA, PAIMOHATILHOE YHCIIO,
HppalMOHAIbHOE YHUCIO, apu(PMETUUYECKHI KBaJapaTHBIH KOPEHB;
YMEHHME BBINOJHATH JEMCTBUS C 4YHCIAaMHU, CpaBHUBATb U
yIOPSAOYUBATh YKCIA, MPEICTaBIsATh YUCIA HAa KOOPAMHATHOMN
OpSIMOM, OKPYTJISITH YHUCIA; YMEHUE JeNlaTh MPUKUAKY U OLICHKY

pe3yiabTara BBIYHCIICHUH

YMeHue onepupoBaTh NOHATUSAMM: CTEIIEHb C LEJIbIM MOKa3aTesIeM,
apupMeTHIeCKH KBaJ[paTHBII KOpEHb, MHOT'OYJIEH,
anreOpanyeckass JpoOb, TOXAECTBO, 3HAKOMCTBO C KOpPHEM
HATypaJbHOM cTeneHu OoJblle eAWHUIbI; YMEHHE BBINOIHATh
pacuérel mo (¢opmynaM, mpeoOpa3oBaHUS ILEIbIX, JPOOHO-
paLMOHATIBHBIX BEIPAXKEHUI U BBIPAXKEHUM ¢ KOPHIMH, pa3oKeHHe
MHOTOYJI€Ha Ha MHOMHTEIHM, B TOM 4YHCIIE€ C HCIOJIb30BAHUEM

(I)OpMy.]'I Pa3HOCTH KBAAPATOB 1 KBaJpaTa CYMMBbI U Pa3HOCTU

YmMmenue ONICpUpOBATH HOHATHAMUN YHUCJIOBOC PaBCHCTBO,

YpaBHCHHE C OJIHOM HCpCMCHHOfI, YHCJIOBOC HCPABCHCTBO,
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HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHE peulaTb JIMHEHHBIE H
KBaJpaTHbIC YpaBHEHUS, IPOOHO-pAlMOHAIBHBIC YpPAaBHEHHS C
OIHOW IIEPEMEHHOM, CHUCTEMBI [JBYX JIMHEHHBIX YPAaBHEHUH,
JMHEWHBIE HEPABEHCTBA W HMX CUCTEMBI, KBajJpaTHble U JpoOHO-
palroOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIIE
IIPY PELICHUH 3aJa4 U3 IPYruX MPEeIMETOB U IPAKTUYECKUX 3a]1a4;
YMEHHUE HUCIOJIB30BaTh KOOPAMHATHYIO MPSIMYI0 MU KOOPAMHATHYIO
TUTOCKOCTB JIJIsl M300pakKeHUs pelIeHU ypaBHEHHIA, HEPAaBEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, Tpa@uk (YHKIHH,
HyIu (QYHKIMHM, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHMsl, yObIBaHMs, HauOOJIbIlee U HAaUMEHbIEE 3HAYCHUS
(GyHKIMM; ~ yMEHUE  ONepUpoBaTh  MOHATUSAMHU:  MpsMast
MPOMOPLIIMOHAIBHOCTh,  JHHEWHas  (QyHKOUS,  KBaJpaTH4HAS
¢GbyHKIMS, oOpaTHas MPONOPLUHUOHAIBHOCTD, Napadoia, runepoona;
YMEHHE CTPOUTH rpapuku (YHKUUN, HCIOIb30BaTh IPaQUKU IS
OTpEEICHUs CBOMCTB MPOILECCOB U 3aBUCUMOCTEM, I PEIICHUS
3aja4 U3 JApYrux y4yeOHbIX IPEAMETOB U PEeaIbHOM XKU3HU; yMEHUE

BbIpaXKaTh GopMyTIaMH 3aBUCUMOCTH MEXIY BEJIMYMHAMU

YMeHue  omnepupoBaTh  MOHATUSMHU:  IOCJEIOBATEIbHOCTD,
apudmernyeckass U TreoMeTpuyeckas MPOrpeccHu; yMEHHe
UCIIOJIb30BaTh CBOMCTBA MOCJIE0BATEILHOCTEH, POPMYIIBI CYMMBI U
oOl1ero wieHa npu pelieHuy 3a7ad, B TOM YKCie 3a1a4 U3 APYrux

y4eOHBIX MPEAMETOB U PEATbHOM KUZHU

VYmenune peaTth 3aJa4n pa3sHbIX TUIIOB (B TOM 4YHCJIC HA ITPOLICHTHI,
JOJIM W 4YaCTH, IBHUIXXCHUC, pa60Ty, HCHY TOBApOB U CTOHUMOCTH
IIOKYIIOK W YCIIYI', HaJIOI'W, 3aJa4yu Hu3 o0Onactu YIIpaBJICHUA
JJMYHBIMA U CEMEHHBIMH q)HHchaMI/I); YMEHHE COCTaBJIATb
BBIPDAXKCHUSA, YpPABHCHUSA, HCPABCHCTBA U CUCTEMBbI II0 YCIIOBHIO
3alauv, HCCICAOBATbL IIOJTYUYCHHOC PpCIICHUC U OLCHUBATH

HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX pE3YJIbTAaTOB
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HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA

I'A 110 AJITEBPE
Kon IIpoBepsiemMblii 31eMeHT COepPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o OOBIKHOBEHHBIE W JIECSATHYHBIE JpOOM, TIPOICHTHI, OECKOHEYHBIE
' MIEPHOIUICCKHIE IPOOH
13 Panponanbuble uynciaa. ApupMeTHUECKHE ONEpallud C paloOHaIbHBIMU
' yHcliaMu
14 JelictButenbHbie unciaa. ApudMeTUIECKHe OTEpalfi ¢ JACUCTBUTEIHLHBIMHU
' yHcliaMu
Ls [IpubmmxE€HHBIC BBIYKMCICHUSI, TPAaBUJia OKPYTJICHHS, MPUKUAKA U OICHKA
. pe3yJbTaTa BIYUCIECHUM
2 AnreOpandecKrie BRIpaXKeHHS
2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )
29 Crenenp c 1ensiM nokaszareneM. CTeneHb ¢ palMOHAIbHBIM TOKa3aTelleM.
' CBoiicTBa cTENEHU
2.3 MHorousneHbl
2.4 Anrebpaunveckas 1po0b
”E ApudmMeTnueckuii  KOpeHb  HaTypajdbHOW  cremeHn.  JIeWcTBUS  C
' apuMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEeHHS 1 HEPaBEHCTBA
31 Lensle u npoOHO-panMoHanbHble ypaBHeHHS. CHCTEMbl U COBOKYIHOCTHU
. ypaBHEHUH
39 Lensle u apoOHO-panoHanbHble HepaBeHCTBAa. CHUCTEMBI U COBOKYMHOCTHU
. HEPaBEHCTB
3.3 Pemrenne TekcTOBBIX 3a1a4
4 HucnoBsble MOCIEI0BATETbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
40 Apudmernueckas W reoMmeTpuueckas mporpeccuu. Dopmyna CIOKHBIX
. IIPOLIEHTOB
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) OyHKIMU

Oynknus, crnocoObl 3amanus ¢yHknun. ['paduk  Pyakuuun. OO6macTh
OTpeNeNeHNsT W MHOXKECTBO 3HaueHWi ¢yHKuuu. Hymn QyHxoum.
5.1. [IpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKIWH.
MaxkcuMymbl 1 MUHUMYMBI GyHKITUH. Hanbonpiiee 1 HanMeHbllee 3HaYCHNE

(GyHKIMU Ha TPOMEXKYTKE

6 KoopaunaTs! Ha IpsAAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH

YYEBHO-METOJMYECKOE OBECHEUEHUE OBPA30BATEJILHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka. Anre6pa: 9-ii kitacc: 6a30BbIi YpOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepaboTtanHoe, 9 kinacc/ Makaperue FO.H., Munmaiok H.I'., Hemkos K.W. u ap.; mox
penaknuei TenskoBckoro C.A., AknronepHoe oomectBo «M3marensctBo «IIpocBemnieHne»
* Maremaruka. Anre6pa: 8-if kiacc: 0a30BbIl YPOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepaboTtanHoe, 8 kimacc/ MakaperueB FO.H., Munmaiok H.I'., Hemkos K.W. u ap.; mox
penaknuei TenskoBckoro C.A., AknronepHoe obmiectBo «M3aarenbctBo «IIpocBemnieHmes
* Maremaruka. AnreOpa: 7-i kiacc: 0a30BbIl YpOBEHb: YUEOHHK; 15-¢ u3ganue,
nepepadoranHoe, 7 kinacc/ MakaperaeB FO.H., Munatok H.I'., Hemkos K.W. u ap.; mox
penaknuei TenskoBckoro C.A., AknronepHoe obmiectBo «M3aarenbctBo «IIpocBemnieHmes

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
Maremaruka. Anredpa. MeTtoaudeckue pekoMeHaanuu. 7-9 kiaccol (K yueOHUKY
Makapsruena 0. H. u ap.)

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Poccuiickas snekTponHas 1mkosa https://resh.edu.ru/
bubnnorexa L{TOK https://lib.myschool.edu.ru/marke
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