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IHOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBIsSETCS OHUM U3 OTIOPHBIX KypCOB OCHOBHOT'O O0IIET0 00pa3oBaHus: OHA 00eCIIeUnBaeT
U3y4YEHHUE JAPYTUX IUCLMIUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK M T'yMaHUTapHOTO LIMKJIOB, €€ OCBOCHHE
HE00X0IUMO Ui MTPOJOJIKEHHsI 00pa30BaHuUs U B IOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yyaronmxcs HayuyHbIX
MPEJICTABICHUA O TMPOUCXOXKICHUM U CYIIHOCTH airedpandeckux adcCTpakuui, crocobe OTpakeHUs
MaTeMaTUYeCKOW HayKOM SBJIECHUNW U TMPOIECCOB B MPUPOJIE U OOIIECTBE, POIAM MATEMATUYECKOIO
MOJICIIMPOBAHMsI B HAYYHOM IIO3HAHWUM M B TIPAKTHUKE CIOCOOCTBYET (HOPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS U KaUE€CTB MBIIIJICHHSI, HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM I POBOM 00IIECTBE.
Nzyyenue anreOpsl obecrieynBacT pa3BUTHE YMEHUS HA0JI01aTh, CPAaBHUBAThH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBINUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOWM JCHCTBHS U
BBIBOJIBI, (hOpMyIHpoBaTh yTBepxkaeHus. OcBoeHHe Kypca aiareOpbl 0OecreurBaeT pa3BUTHE JIOTHYECKOTO
MBIIIIEHUST O0YYalOIIMXCs: OHM HCIOJB3YIOT JAEIyKTUBHBIE M HWHIYKTHBHBIE pacCykKIeHHs, 00001eHne u
KOHKpETH3aIuio, abcTparupoBanue u anajoruto. OOydenue anredpe npeArnonaraeT 3Ha4uTeIbHbINA 00bEM
CaMOCTOSITENIbHOM JIESTEIbHOCTH O0YYaIOIUXCs, MO3TOMY CaMOCTOSITENIbHOE pEIleHUE 3a7ad SBISEeTCS
peainzanyen AesITeIbHOCTHOTO PUHIUIIA 00YUYEeHMSL.

B cTpykTtype mporpaMmel yaeOHOTO Kypca « Airedpay Jijisi OCHOBHOTO 00IIero 00pa30BaHUs OCHOBHOE
MECTO 3aHHUMAIOT COJIepP)KaTeIbHO-METOANYECKHE JHUHUU: «Yuciaa M BBIUUCICHUA», «AJreOpanveckue
BBIPOKCHHS, « Y paBHEHUS U HEPABEHCTBa», « DyHKIMm». Kaxkaas u3 3TUX coJepKaTeIbHO-METOINYECKUX
JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUYCHUsSI Kypca, B3aUMOJICUCTBYSI C IPYTUMU €ro JUHUusIMU. B
X0Jle W3y4YeHHs Yy4eOHOro Kypca OOydYaromMMcs TPUXOIUTCS JIOTUYECKH pPacCyX AaTh, HCIONb30BATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3U ¢ 3TUM B mporpammy y4eOHOTo Kypca « Anredpay» BKIIOUEHBI
HEKOTOPBIE OCHOBBI JIOTUKH, IIPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/eliax MaTeMaTHUECKOro 00pa3oBaHuUs
U CIOCOOCTBYIOIIME OBJIAQJACHUIO OOYYaIOIIMMUCA OCHOB YHHUBEPCAJIbHOTO MAaTEMaTHYECKOIo s3bIKa.
CopmepxaTenbHOW M CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» sBISETCS €ro
MHTErPUPOBAHHBIN XapakTep.

Copepxanue nuHUM «Yucna M BBIUUCIECHUS» CIIYXKUT OCHOBOW [UIsl JajdbHEMILEro H3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YyHAIOIIMXCS IOTHYECKOTO MBIIIIJICHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BAaThCS QITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEIHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHusl CBSA3AHO C
paIoHATBHBIMH M HPPAIMOHATIBHBIMUA YHCIaMH, (OPMUPOBAHUEM TIPEACTABICHUN O JIEHCTBUTEIILHOM
yucIie. 3aBepIIeHHe OCBOCHHUS YUCIOBOW JJMHUU OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHHUIO.

Copep:xanue ABYX anreOpauyecKux JUHHA — «AnreOpanyecKkue BBIPAXKECHUS» U «YPaBHEHUS U
HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y 00OYHAIOIIMXCSI MATEMAaTHYECKOTO anmnapara, He00X0AUMOT 0o
JUISL peLIEHUs 3a/1a4 MaTEMaTUKH, CMEKHBIX IIPEMETOB U PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHe
OCHOBHOTr0 001Iero oOpazoBaHusi Yy4eOHbIN MaTepuana TpyHNIUpPYeTCsl BOKPYT PAllMOHAJIbHBIX BBIPAKEHUH.
Anre0Opa AeMOHCTpUPYET 3HAUYCHHE MATEMAaTHKH KaK s3bIKa I MOCTPOCHHUS MAaTeMaTUYECKUX MOJIEICH,
OIHCaHUs TIPOIIECCOB U SBJICHHUM pealbHOTO MHpa. B 3a1aun oOyueHus anredpe BXOAAT TakKe AalbHelIiee
pa3BUTHE AITOPUTMHUUECKOTO MBILUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJIsl OCBOEHUS Kypca HH(POPMATHKH,
Y OBJIaZICHHE HAaBbIKaMU JIETyKTUBHBIX paccykaeHuil. [IpeodpasoBanne cMMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUsI, CTIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPYECTBY.

Copepxxanne GyHKIIMOHATBHO-TPpa)UIECKON TUHIH HALIEJICHO Ha MOJIyYeHHe 00yJaroIUMUCs 3HAHUI
0 (pyHKIMSAX KaKk BaKHEUIIEH MaTEeMaTHYECKON MOJENH Il ONHUCAHMUS U HWCCICIOBAHMS PAa3HOOOpPA3HBIX
MPOLIECCOB U SBJIEHUI B mpupoje M obmecTBe. M3yueHue wmarepuana cCrnocoOCTBYET pa3BUTHIO Y
oOydarolmuxcss yMEHHsI HCIIOJIb30BaTh pPA3IMYHBIC BBIPA3UTEIbHBIC CpPEACTBA S3bIKA MAaTEMaTHKUH —
CIIOBECHBIC, CHUMBOIIMYECKHE, Tpaduueckue, BHOCHT BKJIaA B (opMHpoBaHHWE NPEACTABICHUN O pOIU
MaTE€MaTUKHU B PA3BUTUH LIUBWIN3ALUU U KYJIbTYPBI.



CornacHo yueOHOMY IJIaHy B 7-9 Kitaccax u3y4aeTcsi yueOHBIN Kypce «Anredpay, KOTOPbIH BKIOYaeT
CIIEyIOIIMe OCHOBHBIE pa3lieibl coiepxaHus: «Yuciaa u BBIYMCICHUSN», «AnreOpanyeckue BBIPAKECHUSD,
«YpaBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha wmzydenume yuebHoro kypca «Anrebpa» orBoautcs 306 wacos: B 7 kmacce — 102 gaca (3 uaca B
Heneno), B 8 kiacce — 102 yaca (3 gaca B Heaenmo), B 9 kiacce — 102 gaca (3 yaca B HeZeo).

COJAEPKAHUE OBYYEHUS

7 KJIACC

Yucia U BBIYHCICHUS

JlpoOu 0OBIKHOBEHHBIE U IECSTUYHBIE, IEPEX0 OT OHOU (opMBI 3amucu Apodeit k apyroil. [lonstue
palMOHATIBHOTO YHCIA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHHME PAMOHAIBHBIX YHCel. ApUpMETHIECKHe
JEUCTBUS C pallMOHATIbHBIMY YHCIaMHU. Pemienue 3aau U3 peajbHON MPAaKTUKU HA YaCTH, Ha IPOOH.

CreneHp ¢ HaTypajbHBIM IIOKa3aTelIeM: OIpelesieHHe, MpeoO0pa3oBaHUE BBIPAKEHUI Ha OCHOBE
OTIpeNIeNIeHHs], 3aiCh OONbIIMX uucen. [IpOomeHThI, 3amuch MPOLEHTOB B BUAE APOOM W OpoOU B BUIE
IIPOLIEHTOB. TpU OCHOBHBIE 33/1a4M HA POLEHTHI, PEIICHNE 3a4a4 U3 PEaJIbHON NPAKTUKH.

[IpuMeHeHne NpU3HAKOB IEIMMOCTH, Pa3I0KEHUE HA MHOKUTENIH HAaTypaJIbHbIX YUCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00paTHast IPONOPLIMOHAILHOCTH.

Auaredpanyeckue BbIpaKeHHs

[IepeMeHHBIE, UNCI0BOE 3HAYECHUE BBIPAXKEHUS C IEPEMEHHON. [omyCcTHMBIE 3HaUEHUs IEPEMEHHBIX.
IIpencraBnenue 3aBUCUMOCTH MEXIYy BeJIWYMHAMU B BuJe (opmyinbsl. Beruucnenus no dopmynam.
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, TOXIECTBEHHO PaBHbIE BBIPAKEHUS, NMpaBUiIa MpeoOpa3oBaHMs
CYMM | MTPOU3BEACHUH, TPaBHiIa PACKPBITHS CKOOOK M MIPUBEICHNUS TIOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJbHBIM MIOKA3aTEIIEM.

Opnowrenel u MHorowieHel. CreneHb MHorowieHa. Cro)KeHHE, BBIUUTAHUE, YMHOXCHHE
MHOTrOWICHOB. POpMyIbl COKPAIIEHHOIO YMHOXKEHMS: KBaJIpaT CyMMBI M KBaapar pasHoctd. Dopmyna
Pa3HOCTHU KBaApaToB. Pa3iioxkeHne MHOTO4JIEHOB HA MHOKHUTEIIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHMsI, IpaBUiIa NpeoOpa3oBaHus ypaBHEHHs, PABHOCUILHOCTbh YPaBHEHHH.

JInneliHOE ypaBHEHUE C OJHOW NEPEMEHHOM, 4YMCIIO KOpPHEH JIMHEHHOIO YPaBHEHHUs, PpELICHUE
JTUHENHbIX ypaBHeHHMU. CoCTaBlieHHME YpaBHEHMH IO YCJIOBUIO 3ajadyd. PerieHue TEKCTOBBIX 3a4ad C
IIOMOIIBIO YPAaBHEHHM.

JIuneitHOe ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U ero rpaduk. Cuctema AByX JMHEHHBIX YpaBHEHHI C
JBYMs IIepeMEeHHBIMU. Pelienne crcreM ypaBHEHUH criocoOoM Mo IcTaHOBKU. [IprMeps! perieHus: TEKCTOBBIX
3a]a4 ¢ IOMOLIBbIO CUCTEM yPaBHEHUM.

DOyHKUUHA

Koopaunara toukum Ha npsmoi. YucioBble NpoMexyTKd. PaccrosiHMe MeXIy IByMs TOYKaMH
KOOPJMHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopanHat, ocu Ox u Oy. Abcuucca U OpAUHATA TOYKU Ha KOOPIMHATHON
wiockocTH. [Tpumepsl rpadukoB, 3agaHHbIX ¢GopMynamMu. UteHune rpauKoOB pealbHBIX 3aBHCHUMOCTEH.
[Tonstue ¢ynkumu. I'paduk Qynkuun. CoiictBa QyHkuuil. Jluneinas ¢ynkuus, e€ rpadpuk. ['padpux
¢yukuuu y = |x|. 'paduueckoe perienne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEWHBIX YpaBHEHUI.

8 KUIIACC

Yucaa v BBIYMCTIEHUS

KBanpatssiii kopenb u3 uucna. [lonstue 00 uppamuoHasbHOM umcie. JlecaTUYHbIC TPUOIMKEHUS
UppanuoHanbHeIx uyHucel. CBolicTBa apu(METUYECKMX KBAJpPAaTHBIX KOPHEH W WX NPUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BRIPAKCHUN U BRIYUCICHUSAM. J[eliCTBUTEbHBIE YHCIIA.

Crenenb ¢ LeNbIM MOKa3areaeM U e€ cBoiicTBa. CTaHaapTHAS 3aMIUCh YUCIA.



AsiredOpanyecKkue BbIpaskeHU s

KBagpatHblil TpEXWIEH, pa3oKeHUE KBAPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanyeckass po6b. OcHOBHOE CBOWMCTBO anreOpanueckod npobu. CrokeHue, BbIYMTAHUE,
YMHOXXEHUE, JieNIeHHe anreOpandeckux apooeil. PannonanbHble BRIpaXEeHUS U UX IPeoOpa3oBaHue.

YpaBHeHus1 1 HepaBeHCTBA

KBangpatHoe ypaBHeHuWe, ¢GopMmyia KOpHEHl KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHH, CBOJSIIMXCS K JIMHEHHBIM U KBaJpaTHBIM. [IpocTeiine ApoOHO-palluoHaNbHbIe ypaBHEHHUSI.

I'paduaeckas maTEpHpETAlIUS YPaBHEHUHN C ABYMS TIEPEMEHHBIMHA U CHCTEM JIMHEHHBIX YpPaBHEHUH C
NBYMs TepeMeHHbIMU. [IprMephl peneHust CUCTEM HEMHENHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7jau anreOpandeckum CrocoOOM.

UucnoBble HepaBEHCTBA M HMX cBoWcTBa. HepaBeHCTBO € OOHON nepeMeHHOW. PaBHOCMIIBHOCTH
HepaBeHCTB. JIMHEliHblE HEpaBEHCTBAa C OAHON NepeMeHHON. CHCTEMbl JIMHEHHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

DOyHKUUHA

[Tonsatne ¢ynkmmuu. OONACTh ONpeNeNeHUus] U MHOXKECTBO 3HaueHW (yHKuuu. CriocoObl 3amaHus
(GyHKIHA.

I'paduk Pynkuuu. Ytenuwe cBoicTB QyHkumu mo e€ rpaduky. [Ipumeps! rpapukoB GyHKIHM,
OTpaXaIoILUX PeajJbHbIE MPOLECCHI.

OyHKIMH, OMUCHIBAIOIINE TPSAMYI0O M OOpaTHYIO MPOMOPIMOHATBHBIE 3aBUCUMOCTH, MX TpaduKu.
Oynxumn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe perenne ypaBHeHNI 1 CHCTEM yPaBHEHHIA.

9 KJIACC

Yuciia 1 BBIYUCTICHUSA

ParyonanpHble yuclia, UppalMOHAIbHBIE YHCIA, KOHEYHbIE M OCCKOHEYHbIE JIECSATUYHbBIE APOOu.
MHOXeCTBO JEUCTBUTENbHBIX YHUCET, JEHCTBUTENIbHbIE 4YHCIa KaK OECKOHEYHbIE AECATUYHBIE JPOOH.
B3anMHO OJHO3Ha4YHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JIEHCTBHUTENIBHBIX 4YHCEI W KOOPAWMHATHOU
MPSIMOH.

CpaBHeHue IeHCTBUTENIBHBIX YUCEN, apu(pMeTHUeCKre NeHCTBHS C IeHCTBUTEIbHBIMH YHCIaMHU.

Pa3mepbl 00bEKTOB OKpPY:KAIOIIET0 MUPA, JUIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpuOnmxk€HHOE 3HAYEHUE BEJIUYMHBI, TOUYHOCTh NpuOmkeHus. Oxpyriaenue uucen. [Ipukuaka u
OLIEHKA PE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUM, CBOIAIINXCS K IUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHeHUM, CBOISIIMXCSA K KBapaTHbIM. bUKBaipaTHOE ypaBHEHUE.
IIpumepsl pelieHns ypaBHEHUM TPETbEl U YETBEPTOM CTENIEHEN PAa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemienue 1poOHO-palMOHAIBHBIX ypaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 anreOpanyeckum METOIOM.

VYpaBHeHHE C OBYyMs NEpPEMEHHbIMU M ero rpaduk. Pemenue cuctem IBYyX JHMHEHWHBIX YpaBHEHHH C
NBYMs IIepeMEHHBIMU. Penienne cucreM IByX ypaBHEHHN, OTHO U3 KOTOPBIX JINHEWHOE, a IPyTroe — BTOPOU
creneHu. ['paguueckas MHTEpIIpETALMs CUCTEMbI YPAaBHEHHI C IByMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aj1ay anreOpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OAHOW IEepeMEHHOM. PelleHne cucTeM JIMHEMHBIX HEPAaBEHCTB C
onHoi mepemeHHoil. KBanmpatnele HepaBeHCTBa. ['paduueckass MHTEpHpeTanuss HEPAaBEHCTB M CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKUUHA

KBagparnunas ynkmus, e€ rpaduk u cpoiicta. [Tapaboia, KoopauHATHI BEPIIUHBI TapadoIIbl, OCh
CUMMETPHUH TTapaboIIblL.

[padukn Gpyakmmii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| , u ux cBoiicraa.



YucaoBbie MOCIAEI0BATETbHOCTH H IIPOIPECCHHU
[TonsiTHE YMCIIOBOM TOCIIEIOBATEIFHOCTH. 3a/IaHKE MTOCIEA0BATEIILHOCTH PEKYPPEHTHOMN (OopMyIIon 1
(bopMyI0# n-TO useHa.
Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyibl n-ro YieHa apuMETHYECKOW U
Tr€OMETPUYECKON IIPOrPECCH, CYMMBI IIEPBBIX 71 YJICHOB.
N300pakeHre 4wieHOB apu(METHUECKON U TeOMETPUIECKOM MPOrpeccuii TOUKaMy Ha KOOPAMHATHOM
IUIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIMATIBHBIA POCT. CII0KHbBIE POIIEHTHI.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHHS ITPOrpaMMbl Y4eOHOTo Kypca «Anredpa» XxapakTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

MIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HAaCTOSAIIEMY POCCHMCKOM MaTEMaTHUKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KEHUSAM DPOCCHUHCKHX MAaTEMAaTUKOB W POCCHHCKOM MaTEeMAaTHYECKOM IIKOJBI, K
UCTOJIb30BAaHUIO 3TUX JOCTHKEHHUH B APYTHX HAyKaX U MPUKIATHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN MpakAaHUHA U peau3aliy €ro Mpas, IPEJACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHHM, MpOLEAyp TPa’kIaHCKOTO
o01ecTBa (Hanpumep, BEIOOPHI, ONIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO ITUYECKHX MPOOIJIEM, CBSI3aHHBIX C
MIPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX TPUHIIMIIOB
B ICATEIILHOCTH YUYEHOTO;

3) TpyaoBoOe BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEIICHUH IPAaKTUYECKUX 3a/1ad MAaTEMaTUYECKONW HAaIIPaBJIEHHOCTH,
OCO3HAaHMEM BaKHOCTU MAaTEMaTHYECKOro OO0pa3oBaHMs HA MPOTSHKEHUU BCEH KHU3HM Ul YCIEIIHOM
po(ecCHOHANBHOM JESTEIbHOCTY M pPa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHJUBUIYaJbHOW TPAeKTOPUU O0Opa30BaHUS U JKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00LIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIUTAHUE:

CHOCOOHOCTBIO K IMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPHUATHIO MAaTEMaTHYECKUX 00BEKTOB, 3a/1a4,
pelIeHuH, pacCyKICHHUM, YMEHUIO BUAECTh MATEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHUS:

OpHEHTAllel B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTABICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YesOBEKa, MPUPOAbl M OOILIecTBa, MOHMMAaHWEM MaTeMaTH4YeCKOW HayKH Kak
cdepbl 4YeIOBEYECKOM AESITENbHOCTH, 3TAanoB €€ pa3BUTHS W 3HAYMMOCTH JUIS PAa3BUTHUS LIMBUIM3ALIUY,
OBJIAZICHUEM SI3BIKOM MAaTEMaTUKH M MaTeMaTHYeCKOM KyJbTypOH KaK CpEICTBOM IIO3HAHUS MUDA,
OBJIaZICHUEM ITPOCTENIIMMHU HAaBBIKAMU MCCIIEA0BATENbCKON AESTEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opmMHpoBaHHEe KYJbTYPbI 310POBbS H JIMOLHOHAJIBLHOIO
0J1aronoy4usi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKHUE 3HAHUSI B UHTEPECAX CBOETO 37J0POBbs, BEIEHUS 3J0POBOIO
o0pa3a )KM3HHU (340pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA, PETYJIsIpHas GpU3nuecKas
aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pe(IIEKCUH, IPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U TAKOTO ke
IIpaBa APyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHEHTAIMel Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUM ISl PEIIeHus 33/1a4 B 00JaCTH COXPAaHHOCTH
OKPY>KaIOILEH Cpe/ibl, INTAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCIIEICTBUH ISl OKPY KAIOIIEN
Cpezbl, 0CO3HAaHHEM INI00AIILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX pelleHus;



8) ajanranus K U3MEHAIMMCS YCJIOBUAM COUMAJILHON M NPUPOIHOM Cpeabl:

FOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, NOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTHUYECKYIO AESITEIbHOCTb, B TOM YHUCIIE YMEHUE YUYUTbCS y APYTHUX JIOJEH,
nproOpeTaTh B COBMECTHOU JEATEIbHOCTH HOBBIC 3HAHHSI, HABBIKM U KOMIIETCHIIUH U3 OTIBITA JPYTHUX;

He0o0X0UMOCThI0O B ()OPMUPOBAHMU HOBBIX 3HAHUH, B TOM 4YHcie (QOPMYIHUPOBATH WJEH, MOHSITHS,
TUIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YUCJIE PaHEEe HEU3BECTHBIX, 0CO3HABATH 1e(PUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CTIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYalIUIO KaK BbI30OB,
TpeOyIoIIHii KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JeHCTBUS, POPMYIUPOBATH U OLICHUBATD
PHUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

Ba3zoBble Jloruyeckue aeiicTBUA:

* BBIIBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPHU3HAKH MATEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIEHUH MEXAy TOHATUSAMHU, (OPMYIHPOBATh ONPEIECICHUs IOHATHM, YyCTaHaBJIMBATH
CYILLECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS Ji1 OOOOLIEHMS] U CPaBHEHUS, KPUTEPHUU
IIPOBOAMMOIO aHAJIN3A;

* BOCIpHUHUMATh, (OpMyJIUpOBaTbH M NPEOOpPa3OBBIBATh CYXKAEHUS: yTBEPAUTENbHBIE U
OTpHLIATENIbHbIC, €AUHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE;

*  BBIABIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHS B (haKTaX, TaHHBIX,
HaOJMIOACHUSAX W YTBEPXKICHMAX, NpeIJlaraTh KPUTEPUHM I BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMIL;

e JeNaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYEeHUH, YMO3aKIIIOUEHH 110 aHAJIOTUY;

* pa30upaTh JI0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUHN (MPSMbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENTFHO ~ HECIIOKHBIE ~ JOKa3aTeNbCTBA  MaTeMaTHYeCKHMX  (DakToB,  BBICTpAMBATh
apryMEeHTalulo, MPUBOJUTH TNPUMEPbl U  KOHTPHOPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

* BbIOMpaTh crHoco0® pemieHus y4yeOHOM 3aaauu (CpaBHHMBAaTh HECKOJIBKO BAapUaHTOB pELICHMS,
BbIOMpPATh HanOOJIee NOAXOASAIMNA C YU4ETOM CaMOCTOSTENIBHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckue 1eliCTBUA:

* HUCHOJB30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT TMO3HaHUs, (HOPMYyIHpPOBATh
BOIPOCHI, GPUKCHUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABIUBATH HCKOMOE U
JaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

* TPOBOAMTH MO CAMOCTOSATENBHO COCTaBIEHHOMY IUIAaHY HECJIOXHBIH HKCIEpUMEHT, HeOOJbIIoe
UCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEX 1y co00ii;

*  CcaMOCTOSITENIbHO (OpMYyJIHPOBaTh OOOOIIEHHS U BBIBOABI IO pe3ysbTaTaM IpPOBEAEHHOIO
HaOJIOACHUS, UCCIIEA0BAHMS, OLECHUBATH JIOCTOBEPHOCTh IOJYUYCHHBIX PE3yJbTaTOB, BBIBOJOB U
000011IEeHHI];

* IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIIBUIATH IPEIAIOJOKEHUSI O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

*  BBIABIATH HEAOCTATOUYHOCTH M M30BITOYHOCTH HH(OPMAIINH, TAHHBIX, HEOOXOJUMBIX JJISl PEIICHUS

3a/1a4H;



* BBIOMpaTh, AaHAIM3UPOBATH, CUCTEMATH3MPOBATh W HHTEPIPETUPOBATH WH(POPMAIUIO PA3TUIHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS,

* BbIOMpaTH QopMy MpeacTaBiIeHHs UHOOPMALIUK U WILTIOCTPUPOBATDH pPelllaeMble 3a/1a4H CXeMaMH,
auarpaMMmamu, HHOM rpadukoi U uX KOMOMHALIUSAMU;

* OICHMBATh HAAEKHOCTh MHQOPMALMM TIO KPUTEPHUSIM, NPEIOKEHHBIM YUYHUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

* BOCHPUHUMATH U (POPMYITUPOBATH CYXkICHUS B COOTBETCTBUU C YCIOBUSMU U IETSIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 XOIy PEIICHUS 33]Ia4k, KOMMEHTHPOBATH IMMOTYICHHBIN Pe3ybTar;

* B XOJ€ 00CYXJEeHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbI, TPOOIEMBbI, pelIaeMoit
3a/la4yM, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA IMOWCK PEIICHHUS, COIMOCTABIISATH CBOU CYXKICHHUS C
CY>KICHUSIMH JPYTUX YYaCTHUKOB JAuajora, oOHapy»XUBaTh pa3ivyuue M CXOJCTBO MO3MIIMMA, B
KOPPEKTHOI opme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

* TMPEACTaBIATh PE3yJNbTAaThl PEIICHHUS 3a7a4d, OKCICPUMEHTA, HWCCIEAOBAHUS, TMPOEKTA,
CaMOCTOSITENILHO BHIOMPAThH (hOpMAT BBICTYIUICHUS C YUETOM 3aa4 MPE3eHTALUU U 0COOEHHOCTE!
ayJTMTOPUH;

* TIOHWMATH U UCTIOIH30BAThH MPEUMYIIECTBA KOMAHTHOW U WHIMBHUIYAIBHON paOOTHI TP PEIICHUN
Y4eOHBIX MATEeMAaTUICCKUX 33]1aY,

* TPUHUMATH II€JIb COBMECTHOM IESATENbHOCTH, TUIAHUPOBATH OPTaHU3AlUI0 COBMECTHON pabOoThI,
pacmpenenaTs BUIbI paboT, JOroBapuBaTLCS, 0OCYKAATh MPOLIECC M PE3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKUX JIIOJICH;

*  y4acTBOBaTh B IPYIIOBBIX popMax paboThI (00CYykaAeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JpyTHE), BHIOIHATH CBOIO YaCTh pa0OTHI U KOOPIUHUPOBATH CBOU ACHCTBUS C APYTUMHU YICHAMU
KOMaHJbl, OIEHMBaTh KauyeCTBO CBOEro BKIaJAa B OOMIMA MPOAYKT 1O KPUTEPHSM,
c(hOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE IeiiCTBHSA
Camoopranusanms:

*  CaMOCTOSITENILHO COCTABIISITH IJIaH, aJITOPUTM PELICHU 3aa4u (MU €T0 YacTh), BEIOUPATh Crioco0
pelleHrss ¢ y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEUICHHUH ¢ yu€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIUOHAIBLHBIN HHTEJJIEKT:

* BJAJETh CHOCO0AMH CaMOMPOBEPKH, CAMOKOHTPOJS TIpollecca M pesyibTaTa perieHus
MaTeMaTHYECKOH 3a7auM;

* TpeIBHUIETH TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTH MPU PEIICHUH 33/1a4U, BHOCUTH KOPPEKTUBBI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX ONTMOOK, BBISIBJICHHBIX TPYIHOCTEH,

* OIICHMBATh COOTBETCTBHUE Pe3yibTaTa JACSITEIbHOCTH TOCTABICHHOW IEIH U YCIOBHIM, OOBSCHATH
MPUYMHBI  JIOCTHXKCHHSI WM HEJIOCTIDKECHHUS IIeJIM, HAXOJIUTh OIMUOKY, JaBaTh OIICHKY
IPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K koHIty 00y4enus B 7 Kjacce 00yJaromuiics MOIyYUT CICTYIOIINE TPeIMETHbIC Pe3yIbTaThI:

Yucaa v BBIYMCTIEHUS

BrimonHsaTh, coueTast yCTHbIC M TUCBMEHHBIE TPUEMBI, apU(METUYECKHUE IEHCTBUSI C PAIlMOHAITBHBIMU
YHUCIaMH.

Haxonuth 3HaYeHUs YHCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3HBIC CIOCOOBI U MPUEMBI
BBIYHCIICHHSI 3HAUEHUH TPOOHBIX BRIPAKECHUIA, COJIEPKAIINX OOBIKHOBEHHBIE U IECATHUHBIC TPOOH.



[TepexoauTs oT omHOW (OPMBI 3alMCH YUCENT K JIpYyrou (mpeoOpa3oBBIBATH ACCATUYHYIO JpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATUYHYIO IPOOB).

CpaBHUBATH U yIIOPAI0YMBATH PALIMOHAIBHBIEC YHCIA.

OxpyrisTh yncna.

BoInomHATE NPUKUIIKY U OLIEHKY pe3ysibTaTa BEIUMCICHNUH, OLIEHKY 3HAaYeHUH YHCIOBBIX BBIPAXKEHUH.
BoInonHATh AeWCTBUS CO CTENEHSIMU C HAaTypalbHBIMU MOKA3aTENSIMU.

[TpuMeHsITh PU3HAKU ACTUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIU HATYPATbHBIX YHCEI.

Pemate  mpakTHKO-OPHEHTHUPOBAHHBIE  3aJayd, CBS3aHHbIE C  OTHOIICHHWEM  BEJHMYUH,
MIPOMOPIMOHATIEHOCTHIO BEIMYHMH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThI PEIICHUS 3a1a4 C YUYETOM
OTpaHUYECHUH, CBA3aHHBIX CO CBOWCTBAMHU PACCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IPOIIECCE OCBOCHUS
y4eOHOTr0 MaTepuaa.

Haxoauts 3HaueHus: OyKBEeHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSX IEPEMEHHBIX.

BrImonHATE MpeoOpa3oBaHus [EIOTO BEIPAKEHUS B MHOTOWICH PUBEACHNUEM ITOI00OHBIX CIIaraeMbIX,
PACKpBITHEM CKOOOK.

BoInonHAT, yMHOXEHHE OJHOWIEHA HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYIEH, MPUMEHSThH
(dbopMyIbI KBaZpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHEe MHOTOWICHOB HA MHOYKUTEIH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH 00IIero
MHOXHTEJISI, TPYNITUPOBKHU CIIAaraeMbIX, TPUMEHEHHS (POPMYJIT COKPAIEHHOTO YMHO)KECHHUSI.

[IpumensTh MpeoOpa30BaHKs MHOTOUJICHOB IS PEIICHUS PA3IMYHBIX 33a4 U3 MAaTEMAaTUKH, CMEXHBIX
MPEIMETOB, U3 PEAIbHOM MPaKTUKH.

Hcnonp30BaTh CBOMCTBA CTETICHEH ¢ HATYPaJIbHBIMH MTOKA3aTEISIMH ISl IPEe0Opa30BaHMsI BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemarp nuHeilHbIE ypaBHEHUS C OJHOW MEPEMEHHOW, MPUMEHSS MpaBWiIa MEpexoja OT HCXOJHOTO
ypaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsITh, IBISETCS M YUCIO KOPHEM YPaBHEHUS.

[TpumensITh rpaduuecKkre METOIBI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[lonOupate npuMepsl Tap 4YHCEN, SBISIONUXCS pEIICHHEM JIMHEHHOTO YypaBHEHHS C JBYMS
MEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHsS C JBYMS IEpPEMEHHBIMU,
MOJIB3YSCh TPaUKOM, IIPUBOJIUTH IPUMEPHI PEIICHUST YPaBHEHUSI.

Pemath cucTteMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMH, B TOM YHCJIE TPpaHIecKH.

CocTaBiTh U peniaTh TUHEHHOE YpaBHEHUE WU CHCTEMY JIMHEHHBIX YPaBHEHHI M0 YCIOBHUIO 3a/1a4H,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJau TOTYyYEHHBINA pe3yJIbTar.

DOyHKUUHA

N300pakaTh Ha KOOPAWHATHOM MPSIMOW TOYKH, COOTBETCTBYIONIME 3aJaHHBIM KOOpPIMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbI, 3aMIMCHIBATH YUCIOBBIC TPOMEKYTKH Ha aNreOpanvdeckoM s3bIKe.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAWHATaM, CTPOUTH TpaduKu
muHeHbIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN Yy = [X|.

OmnwuchBaTh C MOMOMIBIO (PYHKIHMIA N3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMIMHAMHE: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTENILHOCTh, BpeMsl, 00BbEM PaOOTHI.

Haxonuts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rTpaduueckuwii crmocod MpeACTaBICHUS ¢ aHaidW3a HWHPOPMAlUM, U3BICKaTh U
MHTEPIPETUPOBATh UH(POPMALIHIO U3 TPAPUKOB peabHBIX MTPOLIECCOB U 3aBUCUMOCTEH.

K koniry oOyuenus B 8 kiaacce 00ydaromuiics MOJyYHUT CIEIYIOLINE PEIMETHBIC PEe3YIbTaThl:

Yucia v BbIYUCTCHUSA

Hcnonp30BaTh HauyalbHBIE NMPEACTABICHUS O MHOXXECTBE ACHCTBUTEIBHBIX YHCEN JJIsi CpaBHEHUS,
OKPYTJICHHS M BBIUHUCICHUH, N300paXKaTh JEHCTBUTEIbHBIC YHCIa TOYKAMH Ha KOOPAMHATHOM MPSMOH.



ITpuMeHATH MOHATHE APUPMETHYECKOTO KBAIPATHOTO KOPHS, HAXOUTh KBAaJPaTHbIE KOPHU, UCIIOJIb3YS
IIPU HEOOXOJUMOCTH KaJIbKYJISATOP, BBINOIHATh NPEOOpa30OBaHUs BBIPAKEHHUH, COAEpKAIIMX KBaJpaTHHIC
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmcy OOJIBIIMX M MAJIBIX YUCEIT C TOMOIIBIO JIECATUYHBIX IPO0ei U CTeNneHel ynca
10.

AsredOpanyecKkue BbIpaskeHUs

[IpuMeHATh TOHSATHE CTENEHH C LENbIM IOKa3aTeJeM, BBIIOJIHATH MPeoOpa3oBaHMs BBIPAKEHHIH,
COJZIEp KAIIMX CTEIIECHU C LEJBIM [T0KA3aTeIIEM.

BBINONHATE TOXAECTBEHHbIE NPEOOpPa30BaHMs pALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JeUCTBUI HaJl MHOTOWIEHAMHU U alre0pandyecKuMu JIpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXWICH HA MHOXKUTEIIH.

[TpumeHsTH TPeoOpa3z0BaHus BRIPAKEHHNA JIs1 PEIICHUS pa3IMYHBIX 33]1a4 U3 MAaTEMaTHKH, CMEKHBIX
IIPEIMETOB, U3 PEAIBHOMN NPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE ypaBHEHUS M palOHAJbHbIE YpPaBHEHMS, CBOJSAIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHUH C IBYMS IE€PEMEHHBIMH.

IIpoBoauTh MpoCTENIINE NCCIIENOBaHNS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux MpeacTaBIeHUi (YCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WK CUCTEMa YPaBHEHUH peleHus, ecliu
HMMEET, TO CKOJIbKO, U TIpOYEe).

[lepexonuTe OT cioBeCHOM (OPMYJIUPOBKH 3ajadu K €€ anredpanyeckoil MOAENU € IOMOILBIO
COCTaBJICHMS YPABHEHMSI UM CUCTEMBl YPAaBHEHUH, HMHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/lau
IIOJIyYEHHBIN PE3yJIbTaT.

[IpuMeHsITh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, pellaTh JUHEHHbIE HEPAaBEHCTBA
C OJHOM TNepeMeHHOW M MX CHUCTEMbl, JaBaTh TIpaUUYECKyl0 WUIIOCTPALMI0 MHOKECTBA pElIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

[loHnMaTh ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHSATHS W S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAYEHNs), ONIPEIEATh 3HaUeHUE (PYHKIIMH 110 3HAUEHUIO apryMEHTa, ONpeAesATh CBOMCTBA (DYHKLUHU 1O
e€ rpaduky.

Ctpoutb rpaduKu 37eMEeHTapHbIX (QYyHKIMHA BUAA:

y=k/x,y=x2,y=x3,y =[x, y = VX, OIICHIBATH CBOM CTBA YHCIOBOH DYHKIIMH 10 e& rpaduKy.

K xoniry 00yuenus B 9 kiacce 00y4Jaronuics MOyYUT CICIYIONTUE IPEIMETHBIE PE3yJIbTATHI:

Yucna v BbIYHMCICHUSA

CpaBHUBATh M yHOPSAJOYUBATh PALlMOHAIILHBIE U UPPALIMOHAIbHbBIE YHCIIA.

BrimonsaTe apupmMeTndeckre AeUCTBUS ¢ PallMOHATBHBIMU YHCIAMHU, COUETasl YCTHbIE U TMCbMEHHbIE
MPUEMBI, BBITIOJIHATH BBIUMCIICHUS C UPPALIMOHATIBHBIMU YUCTIAMH.

Haxoauts 3HaueHus cTenenei ¢ HeabIMU MOKa3aTeIsIMU U KOPHEW, BBIUUCIISITh 3HAUEHUS YUCIIOBBIX
BBIPAKCHUM.

OKpyrysiTh JOEHCTBUTENBHBIE 4YHCJA, BBIIOJHATh NPUKUAKY pE3yJbTaTa BBIYUCICHHUH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHNs U HepaBeHCTBa

Pemiate nuHelHbIe U KBaJipaTHbIE YpPaBHEHUS, YPAaBHEHUS, CBOASIINECS K HUM, IPOCTEHIINEe APOOHO-
paloHaIbHbIE YPaBHEHUS.

Pematsb cucteMbl IBYX JTMHEWHBIX YpaBHEHUH C IBYyMs IEPEMEHHBIMU U CUCTEMBI JIByX YpaBHEHUH, B
KOTOPBIX OJJHO YPaBHEHUE HE SBJIACTCS JIMHEUHBIM.

Pemate TexcToBBIE 3a7aud anreOpaMyecKUM CIOCOOOM C TOMOIIBIO COCTABICHUS YPABHEHUS WIH
CUCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.



[IpoBoauTh MpocTeime nccie0BaHus YpaBHEHH U CUCTEM YpaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduyecKux npeacraBieHuil (ycTaHaBIMBaTh, UMEET JIM YpPAaBHEHUE WM CUCTEMa YPaBHEHUHN pEelLIeHMs], eCIH
HMMEET, TO CKOJIbKO, U TIPOYEE).

Pemarp nuHEWHbIC HEpPaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh pElICHHE HEPABEHCTB Ha
YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEILIEHUE C TOMOLILI0 CUMBOJIOB.

Pemarp cucTeMbl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE KBaJpaTHOE
HEPAaBEHCTBO, M300pa)kaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YWCIIOBOM MPSMOM, 3aIUCHIBATH PEIICHHE C
MIOMOIIIBIO0 CHMBOJIOB.

Vcnonb30BaTh HEPAaBEHCTBA NIPU PEILICHUU PA3TUYHbIX 3a]1a4.

DOyHKUUHA

Pacrio3naBath (yHKIMH W3YYEHHBIX BHAOB. [lOKa3bIBaTh CXEMAaTUYECKH pACIIONIOXKCHHE Ha

KOOPJMHATHOH TIOCKOCTH TpaduKoB GyHKIWHN Buaa: y =kx, y =kx + b,y =k/x, y=ax2 + bx + ¢,y =x3, y
=x, y = |x|, B 3aBUCHMOCTHU OT 3HaYeHUI KO3()PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHA.

Crpouth M M300paxaTh CXEMaTUYECKH TpaUKu KBaApPAaTUYHBIX (YHKIUI, OMHCHIBATH CBOMCTBA
KBaJIpaTUUHBIX QYHKIHU 110 X TpaduKaM.

Pacrnio3HaBaTh KBaipaTHYHYIO GYHKIHUIO IO (POpMYIIe, IPUBOIUTH IPUMEPHI KBAAPATUYHBIX ()yHKIIMNA
U3 peasbHOM KU3HU, GUBUKH, TEOMETPUU.

YucioBble MOC/I€10BATEIbHOCTH U POTrPecCHH

Pacnio3znaBaTh apu()MeTHUYECKYIO U TEOMETPUUYECKYIO IPOTPECCUH MTPH PA3HBIX CIIOCO0AX 3aaHMsl.

BbINOSMHATE BBIYMCIIEHUS C UCTIOIb30BaHUEM (POPMYII N-T0 UiIeHa apUPMETHUECKON U F€OMETPUUECKON
MIPOTPECCUil, CYMMBI MIEPBBIX N YJICHOB.

N300paxaTh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAMH HA KOOPJAMHATHOM MIOCKOCTH.

Pematsb 3a1aun, cBsi3aHHBIE C YUCIOBBIMH I1OCJIEIOBATEILHOCTAMHY, B TOM YHCIIE 33Ja4d U3 peaabHOU
YKU3HHU (C UCTIOJIb30BAHUEM KAJIbKYJIATOPA, IU(PPOBHIX TEXHOJIOTHIN).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacoB
HaumenoBanue pa3iesioB U TeM
Ne i/ KonTtposbHbie ITpakTH4e:
NMPOorpaMMbl Bcero
padoThI padoThbI
1 Yucna ¥ BIYKUCIIEHNS. PallnoHalIbHbBIE YHCIa 25 1
2 Anrebpanyeckue BbIpaXXeHUS 27 1
3 VYpaBHEHUS U HEPABEHCTBA 20 1
4 Koopaunars! u rpaduxu. @yHKIuu 24 1
5 [ToBTOpEHME M 000OIICHUE 6 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
8 KITIACC
KosnnyecTBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m KounTpoabHbie IIpakTHye
NPOorpaMMsbl Bcero
padoThI padoThI
1 UYucna u Berurcienus. KBagpaTHele KOpHU 15
5 Uwucna n Berunciienust. CTeneHs C 1eNIbIM 7
MoKazaresiem




MepeMEHHOMN

3 Anrebpanueckue BoipaxeHus. KBaapaTHslii 5 1
TpEXUIIEH
4 Anrebpanyeckue BhIpaKEHUS. 15 |
Anrebpandeckas 1po0b
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 |
ypaBHEHUs
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13
YpaBHEHUH
7 VYpaBHeHusa u HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oynkiuu. OCHOBHBIC TOHATHS 5
9 Oynkiun. Yuciossle GyHKINT 9
10 [ToBTOpEHKE M 000OIICHUE 6 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
9 KIIACC
KoanuectBo yacos
Ne ni/m HanmeHoBaHue pa3/iesioB U TeM MPOTrPaMMBbI B KonTpoJbHbie IMpakTHyec
cero padoThI padoThI
1 Yucna u Beruncienus. JleiicTBUTeNbHbBIE Yncia 9
5 VYpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 |




3 YpaBHeHus U HepaBeHCTBA. CHCTEMBI 14
YpaBHEHUI
4 VYpaBHeHnus 1 HepaBeHcTBa. HepaBeHcTBa 16
5 QyHKIUU 16
6 YucoBble IOCIEN0BATEIBHOCTH 15
. [ToBTOpeHME, 0000MIEHNE, CHCTEMATH3AITHS 18
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0
IMOYPOYHOE IVNIAHUPOBAHHUE
7 KIIACC
KoanuecTBo yacoB
Nen/m | Tema ypoka Beero Kontpoabubie = IIpakTudeckue fl[;
padoThI padoTbI
1 ITonsATHE palMOHAIILHOIO YUCIa 1
) Apudmernueckue AecTBUS C |
paloHaTbHBIMU YHUCTAMH
3 Apudmernueckue I1eUCTBUS C |
paroOHaTHLHBIMH YUCIIAMH
4 ApudmeTrndeckne IeicTBH ¢ 1
paIoHaTHHBIMU YHUCTAMH
5 Apudmernueckue T1eUCTBUS C 1

palrOHAJIBHBIMHA YU CIIaMU




Apudmernueckne 1eHCTBUS C

6 palMOHAIBHBIMU YUCIAMHU

. CpaBHeHHe, yHnopsA0YHBaHe
paloHaIbHBIX YUCE

2 CpaBHeHue, ynopsi0u1BaHue
paloHaIbHBIX YUCEI

9 CpaBHeHHe, yHIopsA0UMBaHKe
palMOHAIBHBIX YUCEI

10 Cremnenb ¢ HaTypaJIbHBIM TTOKa3aTesieM

11 CremneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM

12 CremneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM

13 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTesieM

14 CreneHsb ¢ HaTypalbHBIM MIOKa3aTeIeM

15 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATbHOM MPAKTHKU

16 Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEATLHOM MPAKTUKU

17 Pemenre ocHOBHBIX 3a71a4 Ha 1poOH,
MIPOIICHTHI U3 PEATbHOM MPAKTHKU

18 Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEabHOM MPaKTUKU

19 [Ipu3Haku AenUMOCTH, pa3I0KEHUS Ha
MHOXHUTEJIHN HAaTyPaJIbHBIX YHCET

20 [Ipu3Haky AeTUMOCTH, Pa3JIOKEHUS Ha

MHOXXUTECJIN HATYPAJIbHBIX YHUCEII




PeanbHble 3aBucumoctu. [psamas u

21 oOpaTHast MPOMOPIIMOHATEHOCTH

” Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

” Peanpnbie 3aBucumoctu. [psimast u
oOpaTHas MPONOPIUOHATILHOCTH

24 Peanpnble 3aBucumMoctu. [psimast u
oOpaTHas IPOMOPITUOHATIEHOCTH

25 KonTponbhas pabota no teme
"PannoHanbpHbIe ynuciaa'

26 BykBeHHBIE BbIpaKeHUS

27 ®opMyibl

28 DopmyIbl

29 [Tepemennsie. [lonmycTrMble 3HAYCHUS
MEPEMEHHBIX
[IpeoOpa3oBaHre OYKBEHHBIX BbIPAKEHUH,

30 PacKpbITHE CKOOOK U MPUBEICHNE TTOT00HBIX
CllaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BHIPAKEHUH,

31 PacKphITHE CKOOOK U MPUBEIEHNE TTOT00HBIX
cllaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,

32 PacKpBITUE CKOOOK M MPUBEACHHE MOT00HBIX
cllaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BHIPAKEHUH,

33 PacKpBITHE CKOOOK M MPUBEICHHE MOT00HBIX
ClIaraeMbIX

34 CBoiicTBa CTENEHU C HATYPaJIbHBIM

I1OKa3aTcjieM




CBolicTBa CTENEHU C HATypajIbHBIM

35
[I0Ka3aTeleM

16 CBoiicTBa CTENEHU C HATYPAJIbHBIM
[OKa3aTeseM

37 MHorouieHsl

38 MHorouieHsl

19 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
MHOT'OUJICHOB

40 Cnosxenue, BBIYMTaHNUE, YMHO)KEHHE
MHOT'OUJICHOB

41 Cnosxenue, BBIYMTaHNE, YMHO)KEHHE
MHOTOYJICHOB

47 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE
MHOT'OYJIEHOB

43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS

45 @opMyIIbI COKPAILIEHHOIO YMHOKEHUS

46 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

47 @opMyIIbI COKPAILIEHHOTO YMHOKEHUS

JI0’KEHHE MHOT'OYJIEHOB HA MHOKUTEIN
48 Pa3noxeHnne MHOrOWIEHOB HA MHOXKUTE

49

PaznoxeHne MHOTOWICHOB HAa MHOKHUTEIN




50

PaznoxkxeHre MHOTOWICHOB Ha MHOKHUTEIN

51 Pa3noxeHnne MHOrOWIEHOB Ha MHOXKUTEIIH

57 Koutponbhas pabota no teme
"Anrebpanyeckue BeIpakeHus"

53 VYpaBHeHue, npaBuiia npeoOpazoBaHus
YpaBHEHUs1, PABHOCWJIBHOCTb YPABHEHUI

54 JInHeitHOe ypaBHEHUE C OJHON NIEPEMEHHOM,
peluIeHue JIMHEWHBIX YPaBHEHUN

55 JInHeHOE ypaBHEHUE C OJHON NIEPEMEHHOM,
pelIeHne JTUHEHHBIX YpaBHEHUH

56 JInHeitHOe ypaBHEHHE C OJHON NIEPEMEHHOM,
pelieHue JIMHEUHbIX YPaBHEHUN

57 Pemenne 3aay ¢ nOMOIIBIO0 ypaBHEHUHN

58 Pemrenue 3a1a4y ¢ NOMOLIBIO yPAaBHEHUN

59 Pemenue 3a1a4 ¢ mOMOLIbIO YpaBHEHUI

60 Pemenue 3a1a4 ¢ NOMOLIbIO YpaBHEHUI

61 JInneliHOEe ypaBHEHUE C IBYMs
NIEPEMEHHBIMU U €T0 Ipaduk

2 JInHeliHOE ypaBHEHME C 1ByMs
MEPEMEHHBIMU U ero rpaduk

63 Cucrema IByX JINHEWHBIX YPAaBHEHHH C
JBYMs IEPEMEHHBIMU

64 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C

ABYMS ICPECMCHHBIMHA




Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH C

65
JBYMsI IEPEMEHHBIMU

66 CucrteMa IByX JTMHEHHBIX YPAaBHEHUM C
IBYMsI IEpEMEHHBIMU

67 Pemenue cucrem ypaBHeHUM

68 Pemenue cucrem ypaBHeHUM

69 Pemenue cuctem ypaBHeHH

70 Pemenue cucrem ypaBHeHUM

71 Pemenue cuctem ypaBHeHMI

7 KoHntposnbHas padorta o teme "JInHeliHbIe
ypaBHEeHUA"

73 Koopaunara Touku Ha npsAMoi

74 YucnoBble IPOMEXYTKU

75 UucrioBble IPOMEKYTKU

76 Paccrosinue Mexny 1ByMsi TOUKaMu
KOOPJMHATHOU IIPSIMOM

77 Paccrosinue Mexny 1ByMsi TOUKaMu
KOOPJIMHATHOM IIPSIMOM

73 [IpssmoyronbHas cucTeMa KOOpAMHAT Ha
IJIOCKOCTH

79 [IpsimoyronbHast cucTeMa KOOpAWHAT Ha
IJIOCKOCTH

80 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyITaMHU




81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYTaMH
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYTaMH
83 UYrenue rpaMKoB peabHBIX 3aBUCUMOCTEH
84 Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH
&5 [Tonstue pynkuun
86 I'paduk pynkumm
87 CpoiicTBa QyHKIIHI
88 CaoiicTBa pyHKITUI
89 Jlunelinas GyHKIUA
90 Jlunelinas GyHKIUSA
91 [Toctpoenue rpaduka TMHEHHON (YHKIMU
92 IToctpoenue rpaduka TUHEHHONW QYyHKIUN
93 I'paduk pynkuuum y =x|
94 I'padux byakmmm y =|x|
KonrposnsHas pabdora no reme "KoopauHatsl
95 u rpaduxu. @ynkun" / Beepoccuiickas
npoBepoyHas pabora
96 HTorosas koHTpoOsbHas paboTa /
Bcepoccuiickas nmpoBepodHasi pabota
97 IToBTOpEHNME OCHOBHBIX ITOHATUN U METOJIOB

Kypca 7 kiacca, 00001IeHe 3HaHUH




[ToBTOpEHKE OCHOBHBIX MOHITUH U METOJIOB

98 . 1
Kypca 7 kinacca, 0000IIeHre 3HaHUH

99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1
Kypca 7 kiacca, 00001IeHe 3HAaHUH

100 [ToBTOpEHME OCHOBHBIX MOHITUN U METOJIOB 1
Kypca 7 kiacca, 00001IeHe 3HAaHUH

101 [ToBTOpEHKE OCHOBHBIX MOHITUN U METOJIOB |
Kypca 7 Kimacca, 0000IIeHre 3HAHUH

102 [ToBTOpEHNE OCHOBHBIX MOHITHIA U METOJIOB 1

Kypca 7 kiacca, 00001IeHe 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
8 KUIACC
KosmmuecTBo yacos
Ne ni/m Tema ypoka Beero Kourpoabusie = IIpakTuyeckue il
paboThbI paGoThI ‘
1 KBanpaTHslii KOpeHb U3 yKciIa 1
2 [Tonsatue 06 nppaloHaILHOM YHCIIE 1
3 Jlecatuunble mpUOIMKEHUS 1
UPpALMOHAJIbHBIX YUCEI
4 JecsTruunble MpUOIMKEHUS 1
MPPaLMOHATIbHBIX YUCEI
JlericTBUTENbHBIE YUCTIA 1
CpaBHEHHE IEMCTBUTEIIBHBIX YHCEI 1
CpaBHeHUE IEHCTBUTENBHBIX YHCET 1




Apudmernueckuii KBaJpaTHbI KOPEHb

VYpaBHenue Bujaa x> = a

10

CaoiicTBa apu(pMETUIECKUX KBAAPATHBIX
KOpHEN

11

CBoiicTBa apu(PMETHICCKUX KBAIPATHBIX
KOpHEHN

12

[IpeoOpazoBaHne YUCTOBBIX BHIPAKEHUH,
COJIeprKalIiX KBaJIpaTHbIE KOPHU

13

14

15

[Ipeobpa3zoBaHue YUCTOBBIX BHIPAKEHHM,
CoJZieprKalluX KBaJpaTHBIE KOPHU
[IpeoOpa3oBaHue YUCIOBBIX BHIPAKCHUIA,
CoJIepKaIMX KBaJApaTHbIC KOPHU
[TpeoOpa3oBaHue YUCIOBBIX BHIPAKCHUI,
COJIeprKalINX KBaJIpaTHbIE KOPHU

16

CreneHs ¢ T CJIBIM ITOKa3aTCJIEM

17

CrangaprHas 3anuch yncia. Pasmepsl
00BEKTOB OKpY’Karolero mupa (ot
3JIEMEHTApHBIX YaCTHIL JO KOCMUYECKUX
00BEKTOB), JNIUTENBHOCTH NPOLIECCOB B
OKpY KaroIleM MUpe

18

19

CBOMCTBA CTEIICHU C OCJIBIM ITIOKa3aTcjICEM

CBOMCTBaA CTEIICHU C OCJIBIM ITIOKa3aTcjIEM

20

CBOMCTBA CTEIICHU C OCJIBIM ITIOKa3aTCjIEM

21

CBoiicTBa CTENEHH C LIEIBIM [TOKA3aTeIEM

22

CBoiicTBa CTENEHH C 1IEIBIM [TOKA3aTeIEM




23

KBanpaTHslii TpéxuneH

24 KBanpaTHbiii TpéxuiieH

)5 PasnosxeHne kBaapaTHOTrO TPEXUWICHA HA
MHO>KUTEIH

26 PaznoxeHne KBajipaTHOTO TPEXUICHA HA
MHO>KUTEIH
KonrtposnbHas padora mo remMam

BajipaTHbIc KOpHHU. CTETeHH.

27 "K C

KBagpatHuslii TpexwieH"
p p

28 Anrebpanyeckas 1poOb

29 JlonmycTumble 3HaUYEHHS IEPEMEHHBIX,
BXOJISIIUX B AJIT€OpanvecKue BIPAKEHHS

OITyCTUMBIE 3HAUCHUS TIEPEMEHHBIX

30 g \
BXOSIIIUX B aJIT€OpanvecKre BHIPAKEHHS

31 OcHOBHOE CBOWCTBO areOpandyeckoi
npobu

32 Coxkpaienue apodeit

33 Coxparienue 1pobeit

34 Cokpaienue apooeit

35 CrnosxeHue, BBIYUTaHUE, YMHOKEHUE U
JIeJICHUE alreOpandecKux Apooeit

36 CrnosxeHue, BBIYHUTaHUE, YMHOKEHUE U
JeneHne anreOpandeckux Ipoodei

37 CrnoxeHune, BBIYUTaHHE, YMHOXKCHHE U

JIeJICHUE alreOpandecKux Apooeit




CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U

38 .
JeneHne anreOpandeckux apoodei

19 [TpeoOpa3oBaHue BbIpaXXEHUH, COEpKAILUX
anreOpanveckKue Apoou

40 [IpeoOpazoBanue BBIPAKEHUN, COACPIKAIINX
anreOpanveckue Apoou

A1 [IpeobpazoBanue BEIpAKEHUN, COACPIKAIINX
anreOpandeckue Apoou

0 KonrtponbHas pabora no reme
"Anrebpanyeckas 1poOp"

43 KBanpaTHoe ypaBHeHHE

44 HenonHoe kBajgpaTHOE ypaBHEHUE

45 Henonnoe kBagpaTHOE ypaBHEHUE

46 dopmysia KOpHEH KBaJpaTHOTO YpaBHEHUS

47 dopMyia KOpHEW KBaPATHOIO YPaBHEHUS

48 dopMya KOpHEW KBaPATHOIO YPaBHEHUS

49 Teopema Buera

50 Teopema Buera

51 Pemenue ypaBHeHM, CBOASIIMXCS K
KBaJ[paTHBIM

57 Peuienue ypaBHeHH, CBOASIIUXCS K

KBaApaTHbBIM




[Ipocteiimme ApoOHO-paTOHAIBHBIE

53
ypaBHEHUs

54 [Tpocreiimue ApoOHO-paluOHATIbHBIE
YpaBHEHUS

55 Pemenne TekcToOBBIX 3a7ja4 € IOMOILBIO
KBaJIPaTHBIX YPaBHEHUI

56 Pemenne TekcTOBBIX 3a7ja4 ¢ TOMOILBIO
KBaJIpaTHBIX YpaBHEHUN

57 Kontponbhas paboTa o reme
"KBanparubie ypaBHeHUS"
JIuHeiHOe ypaBHEHUE C IBYMSI

58 MIEPEMEHHBIMH, €ro rpaduK, IpUMEpHI
pElIeHUs] YPAaBHEHH B LIEJIBIX YUCIaX
JIuHeitHOe ypaBHEHUE C IBYMSI

59 NEPEMEHHBIMHU, €ro rpauK, IpUMepsI
pelIeHrs ypaBHEHUH B 1I€JIbIX YHCIIaxX
JIuHeitHOE ypaBHEHUE C IBYMSI

60 NePEMEHHBIMH, €T0 IpaduK, IPUMEPHI
pelIeHrs ypaBHEHUH B IIEJIbIX YHCIIaX

61 Pemenue cucrem IByX JTMHEHHBIX
YPaBHEHHUI C IByMsl IEPEMEHHBIMU

2 Peuienune cuctem IByX JTMHEMHBIX
YPaBHEHHUI C IByMs IEPEMEHHBIMU

63 Pemenue cucrem AByX JTUHEHHBIX
yYpaBHEHUH C IByMSI IEPEMEHHBIMU

64 [IpuMepsl perieHus: CUCTEM HENMHENHBIX
YPaBHEHHUI C IByMs IEPEMEHHBIMU

65 [IprumMepsl penieHrs CUCTEM HETMHEMHBIX

YPAaBHEHUH C ABYMs [IEPEMEHHBIMU




I'paduueckas uHTEpIIpETALMS YPAaBHEHHS C

66 JByMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPAaBHEHUH C ABYMs [IEPEMEHHBIMU
I'paduueckas UHTEpIIpETaLMs] yPAaBHEHUS C

67 JIBYMs IEPEMEHHBIMHU U CUCTEM JINHEWHBIX
YPAaBHEHUH C ABYMs [IEPEMEHHBIMU

68 Penienne TeKCTOBBIX 3a1a4 C IIOMOILBIO
CUCTEM ypaBHEHUN

69 Pemrenne TeKCTOBBIX 33714 C TOMOILBIO
CUCTEM ypaBHEHUI

70 PemieHne TeKCTOBBIX 33714 € TOMOILBIO
CUCTEM ypaBHEHUI

71 HucnoBbie HEPABEHCTBA U UX CBOKMCTBA

72 HucnoBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 01HOM NIEPEMEHHOU

74 JIunelinple HEpaBEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE

75 JIvHeliHbIe HEPAaBEHCTBA C OHOMN
IIEPEMEHHOM U UX PELICHHE

76 JIunelinble HEpABEHCTBA C OJJTHON
IIEPEMEHHOM U UX PEILICHUE

77 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOM U UX PEIICHHE

73 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN U UX PEIICHHE

79 Cuctembl JTUHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM U UX PEILICHUE
N3o00paskeHne pereHus TMHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCJIOBOU

IpsIMOI




N3obpakenue pereHus TMHEHHOTO

81 HEPABEHCTBA U UX CHCTEM Ha YUCIIOBOM
IpsAMOI

%) KoHnTponbHas paboTa 1mo rTemam
"HepasenctBa. CucreMbl ypaBHEHUN"

83 [Tonsitne GyHKIMM

84 Ob6nacTh ornpeneaeHust U MHOKECTBO
3HaYEHUHN QYHKINH

85 Crroco0b1 3amanust QyHKIHIA

86 I'padux pyskIIH

%7 CaoticTBa (QyHKITUH, UX OTOOpaKEHUE HA
rpaduke

88 UreHne U OCTpOSHUE TPaPUKOB (PYHKITHIA

29 [Tpumepsl rpadukoB GyHKIUH,
OTPaXKAIOIIUX peabHBIE MPOIIECCHI
OYHKIMH, OMTUCHIBAIONIUE MPSMYIO H

90 00paTHYI0 IPOMOPIIMOHATIEHEIE
3aBUCHUMOCTH, UX TpaduKu

91 ['unepOoia

92 l'unepGona

93 I'paduk pynkunm y = x*
VX, y = |x = OyHKIMH y =X%, y = X3,y

94 rpaguvecKoe pereHrne ypaBHeHUH 1
CUCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB

95 KypcoB 7 U 8 KJ1laccoB, 000011IeHre 3HAHU /

Bcepoccuiickas mpoBepouHast pabora




Wrorosast koHTpOJIbHAS paboTa /

96 . 1 1
Bcepoccuiickas mpoBepouHas pabora
97 [ToBTOpEHNME OCHOBHBIX MOHITUH U METOJ0B |
KypcoB 7 1 8 Ki1accoB, 0000IIeHUE 3HAHUI
08 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 1 8 Kj1accoB, 0000IIeHUE 3HAHUI
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB |
KypcoB 7 1 8 KJ1accoB, 00001IIeHNe 3HAHUI
100 IToBTOpEHME OCHOBHBIX MOHSITHH U METOJ0B |
KypcoB 7 1 8 Kj1accoB, 0000IICHUE 3HAHUI
101 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |
KypcoB 7 u 8 Kj1laccoB, 0000111eHne 3HAaHUI
102 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |
KypcoB 7 1 8 Kj1accoB, 0000IIeHUE 3HAHU
OBUIEE KOJIMYECTBO HACOB I10 102 6 0
[TPOT'PAMME
9 KJIACC
Kosau4yecTBO 4acoB
Ne JI p:
. Tema ypoka Beero Kontpoubnbsie  IIpakTnueckue -
padoThbI padoThbI

PauunonansHbIE qucia, uppauoOHaJIbHBIC

JeCATUYHBIEC IpOoOH

1 YHcia, KOHEUHbIC U 0ECKOHCYHBIC 1
JECATUYIHBIC TPOOH
MHOXECTBO ACHUCTBUTEIBHBIX YHCE;

2 JIEHCTBATEIBHBIE YUCIIA KAK OECKOHEUYHBIE 1




BzaumHuo OIHO3HAYHOC COOTBCTCTBHUC MCIKIY

3 MHO>KECTBOM JIEHCTBUTENIbHBIX YHCET U
MHOECTBOM TOYEK KOOPAMHATHOU IIPSAMOM
CpaBHEHHE NEMCTBUTEIIBHBIX YUCETT,

4 apudmeTnyeckue NeUCTBUS C
JEHCTBUTEIbHBIMU YU CIAMU

5 [TpubnnxEHHOE 3HAYEHUE BEJTUYNHBI,
TOYHOCTb MPUOIMKEHHS
OxpyrieHue ynucesn
Oxpyrienue yucen

g [Ipukuaka v o1ieHKa pe3yIbTaToB
BBIYHCIICHUN

9 [Ipukuaka v oreHKa pe3yIbTaToB
BBIYHCIICHUI

10 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN,
CBOJALIUXCA K IMHEHUHBIM

1 JIuneiiHoe ypaBHeHue. Pemenue ypaBHeHMi,
CBOJAIIMUXCA K TMHEUHBIM

12 KBagparnoe ypaBHenue. Pemenne
YpaBHEHUH, CBOJIALINXCS K KBaJAPaTHBIM

13 KBanpatHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAIIMXCS K KBaIPaTHBIM

14 bukBanpaTHble ypaBHEHUS

15 bukBanpaTHble ypaBHEHUS
IIpumepsl perieHus ypaBHEHUN TpeTber U

16 YETBEPTOU CTENIEHEH Pa3I0KEHUEM Ha

MHOXHUTCIN




IIpumepsl perieHus ypaBHEHUN TpeTber U

17 YETBEPTOU CTENIEHEH Pa3I0KEHUEM HA
MHOKUTENH

18 Pemenue npoOHO-paniMoOHAIBHBIX ypaBHEHUN

19 Pemenue 1poOHO-paniMoOHAIBHBIX ypaBHEHUN

20 Pemenne TekcTOBBIX 3a7au anredpandeckum
METOJIOM

)1 Pemienue TekcToBBIX 3aj1au anredpanyeckum
METOJIOM

” Pemienue TekcTOBBIX 3aj1au anredpanyeckum
METOJIOM

” KonTponbhas pabota no reme "YpaBHeHus ¢
OJIHOM TIepeMeHHOM"

24 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMH U €TI0
rpadux

25 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMH U €TI0
rpaduk

26 Cucrema 1ByX JINHEWHBIX YPAaBHEHHH C
IBYMsI IEPEMEHHBIMU U €€ PEIICHUE

7 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PEILICHUE

73 Cucrema 1ByX JINHEWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU U €€ pellIEHUE

29 CucreMa ByX JTMHEHWHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU U €€ PEIICHUE
Pemrenue cucreM AByX ypaBHEHUH, OJTHO U3

30 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU

CTCIICHU




Pemenue cucreM AByX ypaBHEHUH, OJTHO U3

31 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOH
CTENEHU
Pemenue cucrem AByX ypaBHEHUM, OHO U3

32 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU
CTETEeHU
Pemienue cucrem AByX ypaBHEHUM, OHO U3

33 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOMH
CTENEHU

14 I'paduueckast MHTEPIIPETAIS CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMU

35 Pemennie TekcTOBBIX 3aau anredpandeckum
crocoooM

16 Pemenrie TekCTOBBIX 33724 anredpandeckum
crocobom

37 KonTponbhas pabota no teme "Cucremsl
ypaBHeHuUi"

38 UYucnoBble HEPAaBEHCTBA U X CBOMCTBA

39 UucnoBble HEPABEHCTBA U UX CBOMCTBA

40 JInHeliHbIE HEPABEHCTBA C OJJHOMN
IIEPEMEHHON U UX pELICHHE

A1 JIluHeiiHble HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEILCHUE

47 JIuHeiiHble HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEIICHHE

43 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX PEILICHUE

44 CucTteMbl TMHEWHBIX HEPABEHCTB C OJHOM

IIEPEMEHHOM U UX PEILICHUE




Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM

s IIEPEMEHHOM U UX PEILICHUE

46 KBagparHble HEPABEHCTBA U UX PELICHUE

47 KBagparHble HEPABEHCTBA U UX PELICHUE

48 KBagpaTHble HEPABEHCTBA U UX PELICHUE

49 KBagparHble HEPAaBEHCTBA U UX pELICHUE

50 KBanpaTHbie HEpaBEeHCTBA U X PEIICHUE

51 I'paduueckas uHTEpIIpETAIMS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

5 I'paduueckas uHTEpHIpETALMS HEPABEHCTB U
CHCTEM HEPaBEHCTB C JBYMsI IEPEMEHHBIMU

53 KonrtponbHas pabora no reme
"Hepasencrsa"

54 KBanpatuunas ¢pynkuus, e€ rpaduk u
CBOMCTBa

55 KBanpatuunas ¢pynkius, e€ rpaduk u
CBOMCTBa

56 KBangpatuunas Qynkuus, e€ rpaduk u
CBOMCTBA

57 [TapaGoia, KOOpAUHATHI BEPIIUHBI
1apaboJibl, 0Cb CHMMETPHH MapaldoIIbl

53 [Tapabona, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHH MapadoIIbl

59 [Tapabo:na, KOOpAUHATHI BEPILIMHBI
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl

60 ITapa6ona, KOOpAUHATHI BEPIIUHBI

napadoJIbl, OCh CAMMETPHH MapadoJIbl




[Tapabona, KOOpAUHATHI BEPIIUHBI

61
napaboIIbl, 0Cb CAMMETPHU apadoIIbl

& [Tapabona, KOOpAUHATHI BEPIIUHBI
nmapaboJIbl, OCh CAMMETPHH MapadoJIbl

63 I'paduxn pynxmmii: y =kx, y =kx + b,
y=k/X, y=X°, y=vX, y=[|

64 I'paduxn pynxmmii: y =kx, y =kx + b,
y=K/X, y=x3, y=vx, y=|x|

65 I'padukn pynakmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=|x]|

66 I'paduxn pynxmmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|

67 I'paduxn pynxmmii: y =kx, y =kx + b,
y=K/X, y=x3, y=vx, y=|x|

68 I'paduxu pynkmii: y =kx, y =kx +b,
y=k/X, y=x°, y=vx, y=[X|

69 Konrponbnas padora no reme "®@yHkuun"

70 ITonsATHE YMCIIOBOM NOCIIE0BATEBHOCTH
3azaHue nociIe10BaTeIbHOCTH

71 peKyppeHTHOI popmyioii u popmyoit n-ro
qJIeHa

7 Apudmernueckas u reoMeTpuiecKas
IIPOrpeccuu

7 Apudmernueckas 1 reoMeTprUecKas
Iporpeccuun
®opMyIibl N-ro YjaeHa apuhMETHIECKON U

74 F€OMETPUYECKOU IIPOrPECCHUI, CYMMBI

IEPBBIX N YICHOB




75

®opMyJIbl N-To YjeHa apuhMETHUECKON U
r€OMETPUYECKON IIPOrPECCHUI, CYMMBI
IIEPBBIX N YJICHOB

76

dopMyIIbl N-To YieHa apuPMETHISCKON
F€OMETPUYECKON IIPOrPECCHUI, CYMMBI
IIEPBBIX N YICHOB

77

78

dopMyIIbl N-To YieHa apUuPMETHICCKON U
reOMETPUUYECKOI MPOrpeccuii, CyMMBI
MIEPBBIX N YICHOB

@®opMyITbl N-To YjeHa apuhMETHIECKON U
reOMETPUUYECKOMN MPOTrPECCH, CYMMBI
IIEPBBIX N YWICHOB

79

N300pakeHne 4WieHOB apu(hMETHYECKON U
r€OMETPUYECKON ITPOrPECCUM TOUYKAMH HA
KOOPJAMHATHOH INIOCKOCTH

80

81

N300paxeHue 4ieHoB apupMeTuyecKkon u
Tr€OMETPUYECKON ITPOrPECCUI TOUKAMH HA
KOOPJAMHATHOW INIOCKOCTH

JIMHEWHBIN ¥ SKCITOHEHIIUAIBHBIA POCT

82

CrnoxxHbIe IMPOLCHTEIL

83

CnoxxHbIe IMPOLCHTEIL

84

KonrponsHas pabdora no reme "Huciossie
MIOCJIEA0BATENBHOCTH "

85

[ToBTOpEeHME, 0000IICHIE ¥ CHCTEMAaTH3AIUS
3HaHUW. 3aMUCh, CPABHEHUE, IEUCTBUA C
,Z[GI\/'ICTBI/ITG.HLHLIMI/I qyucCJiaMi, 4YuCJIoBas
npsmMas

86

[ToBTOpEHME, 0000IICHUE M CHCTEMATH3AIUS
3HaHUi. [IpoLeHTHI, OTHOIIEHUS, TPOTOPIIHI




87

[ToBTOpeHue, 00001IEHNE U CUCTEMATH3AIHS
sHaHuid. OKpyriieHue, MPUOINKCHHE, OIICHKA

88

[ToBTOpEHME, 000OIICHUE ¥ CHCTEMATH3AIIUS
3HaHui. PeleHne TEKCTOBBIX 3a1a4
apu(pMETHYECKHM CIIOCOO0OM

89

[ToBTOpEHME, 0000IICHUE ¥ CHCTEMATH3aIIUS
3HaHUH. Pelrenne TeKCTOBBIX 3a1a4
apu(pMETHIECKUM CIIOCOOOM

90

[ToBTOpEeHME, 0000MEHNE U CUCTEMATH3AIIHS
3HaHWH. Perrenne TeKCTOBRIX 3a1a4
apu(PMETHIECKUM CIIOCOOOM

91

[ToBTOpEeHME, 0000MEHNE U CUCTEMATH3AIIHS
3HaHui. [IpeoOpa3zoBanue anreOpandecKux
BI)Ipa)KCHHﬁ, JOIMYCTUMBIC 3HAYCHUA

92

93

94

[ToBTOpenue, 0000IIEHUE U CHCTEMATH3AIIUS
3Hanuil. [Ipeobpa3oBanue anredpandecKux
BI)Ipa)KCHI/If/'I, JOIMYCTUMBIC 3HAYCHHUA

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIIHS
3HaHuil. [IpeobpazoBanue anreOpanueckux
BBIPXKEHUI, TOMYCTUMbIE 3HAYCHHUS

[ToBTOpEHME, 0000IICHIE U CHCTEMATH3AIIUS

3Hanuil. [IpeoOpa3oBanue anredpanyeckux
BBIPAKEHUH, JOMYCTUMbIE 3HAYEHMUSI

95

[ToBTOpEeHME, 0600IICHIE U CHCTEMATH3AIINS
3HaHu. OyHKIMKM: IOCTPOEHHUE, CBOMCTBA
M3Y4YeHHBIX (DYHKITHI

96

[ToBTOpEHME, 0000IICHUE M CHCTEMAaTH3aINS
3HaHUW. OYHKIMU: TOCTPOECHUE, CBOMCTBA
M3YYECHHBIX QYyHKIUN




[ToBTOpeHue, 00001IEHNE U CUCTEMATH3AIHS
97 3HaHu. OyHKIUKU: IOCTPOCHUE, CBOMCTBA
M3yYEHHBIX (DyHKIHH

[ToBTOpEeHME, 0000IICHUE M CHCTEMATH3AIUS
98 3HaHui. OyHKINN: TOCTPOEHUE, CBOKWCTBA
M3yYEHHBIX (DyHKIMH

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIIHS
99 3HaHui. ['paduueckoe pernieHre ypaBHeHUN
U UX CUCTEM

[ToBTOpenue, 0000IIEHNE U CHCTEMAaTH3alus

100 3HaHui. ['paduyeckoe penieHne ypaBHECHUI
U UX CUCTEM

101 HroroBas KoHTpoJIbHAS paboTa

102 O000111eHIE U CUCTEMATH3aLU 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




MMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM NPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsd
pe3yJbTara
1 Uucna u BBIYUCICHUS
. BeImonHsATh, coYeTas YCTHBIE W MHUCHMEHHBIC TPHEMBI, apUPMETHICCKHE
' JEUCTBUA C PAalMOHAIBHBIMU YUCIIAMU
Haxoauth 3HaueHUsT YHCIOBBIX BBIPAXKEHHM, NPUMEHATH pPa3sHOOOpa3HbIe
1.2 CTIOCOOBI ¥ IPUEMBI BEIYMCIICHUS 3HAYCHUI APOOHBIX BBIPAXKEHUH, COJIEpIKAIIUX
OOBIKHOBEHHBIE U JIECATHUYHBIE TPOOH
[lepexonuTe OT OAHOW (OPMBI 3alKCH YUCEN K APYroil (mpeodpazoBHIBATH
1.3 JIECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
1.4 CpaBHMBAaTh U YIIOPSA0YMBATH PAllMOHAIBHBIC YU CIIA
1.5 OxpyryATh yncna
BhINonHAT NPUKUAKY U OLIEHKY pe3yJbTaTa BBIUUCIEHUMN, OLIEHKY 3HA4YE€HHUU
1.6 YHUCJIOBBIX BBIPAKEHUMN. BBINOIHATH IEHCTBHS CO CTENEHSMHU C HaTypAJIbHBIMU
MOKa3aTeNsIMU
|7 [IpuMeHsTh mpU3HAKU JEIMMOCTH, Pa3lOokKEHHE HAa MHOXKHMTEIM HaTypalbHbBIX
' quce
Pemate nNpakTUKO-OpUEHTHPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOLIEHUEM
18 BEJIMYMH, MPOMOPLHMOHAIBHOCTHIO BEJIWYMH, MPOLEHTAMH, MHTEPIPETHPOBATH
' pe3yJIbTaThl pELICHHUS 3a/1a4 C YYETOM OrPaHUYEHHUI, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreOpandecKkre BEIPOKCHHS
1 Hcnonp3oBath anredpanveckyo TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHATD €€ B
' npoliecce OCBOCHHUS y4eOHOro MaTepHraia
55 Haxonuth 3HaueHuWs OYKBEHHBIX BBIPQKCHHM TIPU 3aJaHHBIX 3HAUYCHUSIX
' IIEPEMEHHBIX
)3 BoimonHsaTe mpeoOpa3oBaHus 1EIOr0 BBIPAKEHHS B MHOTOUYICH NPUBEICHUEM
' MOAOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
4 BbBINONHATE yMHOXXEHME OJHOWIEHa HAa MHOTOWIEH M MHOTOWIEHa Ha
' MHOTOYJICH, IPUMEHSITHh (POPMYJIBI KBaJIpaTa CyMMBI M KBaJpaTa pasHOCTH




OCYH.[GCTBHHTB Pa3JIOKCHUC MHOTOWICHOB Ha MHOXHUTCIM C I[MOMOLIBIO

2.5 BBIHECEHHMSI 3a CKOOKM OOIIero MHOXUTENs, TPYNIUPOBKH CIaraeMblxX,
npUMeHeHUs (OPMYJIT COKPALIEHHOTO YMHOKEHUS
26 [TpumeHsTH TPeoOpa30BaHUsi MHOTOUWICHOB JUISl PEILICHHS PA3JIMYHbIX 33134 U3
' MaTE€MAaTHUKH, CMEXXHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKHU
97 Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATypPAJIbHBIMU IOKA3aTEISAMHU IS
' peoOpa3oBaHus BbIpAXKEHH
3 YpaBHEHUs U HEPABEHCTBA
Pemiate nuHelHbIE ypaBHEHHSI C OJHOW IEPEMEHHOH, MPUMEHsS IpaBUiia
3.1 nepexosia OT MCXOJHOTO YypaBHEHUs K pPaBHOCWIbHOMY eMmy. [IpoBepsts,
SIBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHMS
17 [IpumensTh rpaduyecKkue METOABI MPHU PEIICHUU JIMHEHHBIX YPaBHEHUHA U UX
' CUCTEM
33 [lonGupate mnpuMepsl Map YHUCEN, SBISIOMIUXCS PEHIEHUEM JIMHEHHOTO
' YpaBHEHUS € ABYMS IEPEMEHHBIMU
14 CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOTO YPAaBHEHUS C JIBYMS
' MIEPEMEHHBIMH; MOJIb3YsICh IPa(PUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS
15 Pemate cuctembl IByX JTUHEHHBIX ypaBHEHUH C JBYyMsI NEPEMEHHBIMH, B TON
' quciie rpapuuecKu
CocTaBiaTh U peniaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEHHBIX YpaBHEHUM
3.6 I10 YCJIOBUIO 33J1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaun
MIOJTyYE€HHBIH pe3ysbTaT
4 Koopaunars! u rpaduxu. @yHKIun
N3o0paxaTh Ha KOOPIWHATHOW MPSMOW TOYKH, COOTBETCTBYIOUIUE 3aJaHHBIM
4.1 KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YNUCIIOBBIE IPOMEKYTKH
Ha anreOpandecKoM sI3bIKe
4.2 OtMeuaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPIWHATAM
4.3 Crpouts rpaduku TuHeHHbIX QyHKIu. CTpouTh rpaduk GyHKIHUN y = [X|
OnuchIBaTh C MOMOIIBIO (PYHKIMI N3BECTHBIE 3aBUCUMOCTH MEXIY BETUUNHAMM:
4.4 CKOPOCTb, BpeMH, paccTosiHue, IICHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsl, 00BEM PabOThI
4.5 HaxonuTh 3HaueHue GyHKINU 10 3HAUEHUIO €€ apryMeHTa
[TonumaTp Tpaduueckuii croco® NpeACTaBICHUS M aHaIM3a HHQOpPMAIHH,
4.6 U3BJIEKATb M HHTEPIPETHUPOBaTh HUHGOPMALUIO U3 TpapuKOB pPeaTbHBIX

MPOLECCOB U 3aBUCUMOCTEN




8 KUIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMMmbl OCHOBHOTI'O 0611[61"0 06p330B3HHH

1

Ypcna v BEIYMCIICHUS

1.1

Hcnonbs3o0BaTh HavanbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX YUCEI
JUIS CPaBHEHWsI, OKPYIJICHUS W BBIYUCICHHHA, H300pa)kaTh JCHCTBUTEIHHBIC

YHUCiIa TOYKaMH Ha KOOPIMHATHON PSIMOM

1.2

HpI/IMeHHTB IIOHATHC apI/I(bMCTI/I‘ICCKOFO KBaJApaTHOTO KOpPHs, HaXOIUTb
KBaApPAaTHBIC KOPHH, UCIIOJIB3YS ITPU H€06XOI[I/IMOCTI/I KaJIbKYJIATOP, BBIIIOJIHATD
Hp606paSOBaHI/IH BBIpa)KeHHﬁ, COACPpIKAIINX KBAAPATHBIC KOPHH, HCIOJIb3Ys

CBOMCTBA KOpHEN

1.3

Hcnonn3oBath 3amucH OOJIBIIMX M MAaJIBIX YHCEN C IIOMOIIBD ACCATHYHBIX

npobelt u creneHeit yncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

2.2

HpI/IMeHSITB IIOHATHEC CTCIICHHU C OCJIbIM IIOKa3aTcCyiEM, BBIIIOJIHATH
Hp606paSOBaHI/IH BBIpa)KeHHfI, CoACpIKalMX CTCIICHHU C LCJIbIM IIOKAa3aTCJICM
BreimonaaTs TOXICCTBCHHBIC npeo6pa3OBaHH$1 palluOHAJIBHBIX BBIpa)I(eHI/Iﬁ Ha

OCHOBE MPaBUJI IEUCTBUI Ha/l MHOTOUJIEHAMH U alredpandeckKuMu JIpoosiMu

23

PacknanpiBaTe KBagpaTHBIN TPEXWICH HA MHOKHUTEIH

24

3.1

[IpumensiTh mpeoOpa3oBaHusl BBIPAXKEHUN JJISl pELICHUs DPA3IUYHBIX 3a/1ay U3

MAaT€MaTUKHU, CMCKHBIX IIPECIAMETOB, U3 peaHBHOﬁ IMPaKTHUKH
ypaBHeHI/IH 1 HCPABCHCTBA

Pemate nuHENHBIE, KBagpaTHbIC YpaBHEHUS W pPALMOHAIBHBIE YpPaBHEHWS,

CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUHU C JBYMS IIEPEMEHHBIMU

3.2

[IpoBoauTh npocreiiiine uccaeaoBaHusl ypaBHEHUN U CUCTEM YPaBHEHUMN, B TOM
quclie ¢ MPUMEHEHHEM IrpaduuecKux npeacTaBieHui (ycTaHaBIuBaTh, UMEET JIU
YpaBHEHUE WA CUCTEMa YPAaBHEHHMM pEIIeHHs, €CIIM HUMEET, TO CKOJIbKO, U

npouee)

33

[lepexonuTk OT cioBecHOM (HOPMYITHPOBKHU 3aJauu K €€ airedpandeckoit MoJienu
C IIOMOLIbKO  COCTABJIEHUS  YPaBHEHMsI WJIM  CHCTEMbl  ypaBHEHHI,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a/laydl IOJIyYEHHBIH

pe3ynbTar

34

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, peliar

JIMHEWHbIE HEPABEHCTBA C OJIHOM TEPEMEHHOM M HUX CHUCTEMBbl, JaBaTh




rpadMuecKyr0 WUTIOCTPAILIMI0 MHOXKECTBAa PEIICHUl HEpaBEHCTBA, CHUCTEMbI
HEPaBEHCTB

4 OyHKIMT
[ToHnMaTh W HCMONB30BaTh (YHKIMOHAJIBHBIE TOHATHS U SA3BIK (TEPMHUHBI,

4.1 CHUMBOJIMYECKHE OOO3HA4YeHHUs1), ONpPENeNATh 3HAYCHHE (YHKLUUHU IO 3HAYEHUIO
apryMeHTa, ONpeeNsaTh CBOMCTBA (yHKIIMHU 1O e€ rpaduKy
Ctpoutb rpaduKy 31eMEeHTapHBIX (YHKIHMIA BUAA:

4.2 = k/ =2 y=x3 yv= % = &
y=kix,y=x*y=Xx3y =|X|, onMchIBaTh CBOWCTBA YUCIIOBON (PYHKLIUH 110 €€
rpaduky

9 KITIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJbTAThHI 0CBOCHUSI OCHOBHOI
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs
pe3yJabTarTa
1 Hucna u BBIYUCIIEHUSA

1.1 CpaBHUBaTh M yHOPSAJOYUBATh PAllMOHAIILHBIE U UppallMOHAIbHBIE YHCIa
BeimonHATe apudmerndeckue NEHCTBUSA C PalMOHANIBHBIMU YHCIIAMH, COYeTas

1.2 YCTHBIE ¥ TUCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIUKUCIEHUSI C UPPALMOHATIBHBIMU
qrcIaMu
Haxonuts 3HaueHus CTENEHEN C LeJIbIMU [TOKA3aTesIMU U KOPHEN, BBIUUCIISITD

1.3
3HAYEHUS YHCIIOBBIX BBIPAKEHUIN
OKpyrasaTh ACWCTBUTENbHBIE YMCJA, BBINOJHATH TNPHUKUAKY pe3yibTara

1.4
BBIYMCIICHUM, OLICHKY YHMCIIOBBIX BBIPAKECHUN

2 VYpaBHEeHUs 1 HEpaBEHCTBA

)1 Pematp nuHeiHbIe U KBaJpaTHbIE YPaBHEHUS, YPaBHEHUsI, CBOSIINECS K HUM,
npocTerime ApoOHO-palIOHANIbHBIE YPAaBHEHUS
Pematsb cuctembl IBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI

2.2
NBYX YpaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JTMHEUHBIM
Pematp TekcTOBBIE 3a/1a4M aNreOpanyecKuM crocoOOM C MOMOIIBIO0 COCTABIECHUS

23
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMs IepeMEHHBIMU
[IpoBoauTH MpoCTENIINE UCCIIEA0BAaHNS YPABHEHUN U CUCTEM YPaBHEHUI, B TOM
yycie ¢ [pUMEHEHHWeM  rpauueckux  NOpeJCTaBICHUN  (Hampumep,

24
yCTaHaBIIMBAaTh, UMEET JIM YPaBHEHUE WIN CUCTEMA YPaBHEHUN PELLIEHUS, €CITU
HMEET, TO CKOJIBKO)




Pemate nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh

2.5 peLIeHUE HEPABEHCTB Ha YMCIIOBOM IPSIMOM, 3aIMCBIBATH PELIEHUE C TIOMOIIBIO
CHMBOJIOB
Pemate cuctembl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIIEHHUE CUCTEMbl HEPAaBEHCTB Ha
YUCIIOBOM MPSIMOIL, 3aIIMCBIBATh PEILIEHHE C TTOMOLIbIO CHMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIMYHBIX 331324
3 OyHKINU
Pacnio3HaBaTh (yHKIMM M3y4deHHBIX BUAOB. Iloka3piBaTh CXeMaTHUECKU
- pacroyio’keHre Ha KOOPAMHATHOHN TIOCKOCTH TpaduKkoB GyHKIMIA Buaa: y=kx,
. y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3Ha4CHHA KOIPPHUIUCHTOB,
OMKCHIBATh CBOMCTBA (yHKIIUHA
35 [Toka3piBaTh CXEMATUYECKH pPACIIOJIOKEHHE HAa KOOPAMHATHOW IUIOCKOCTH
. VX, y = |X| 1 onricbIBaTh cBOMCTBA QyHKIMI = rpadukoB QyHKIHN BUIA Y
33 Ctpouth M H300pakaTh CXEMaTHYECKH TpapuKH KBaJPAaTHUHBIX (YHKIHH,
' OIMCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIUH 10 WX rpadukam
34 Pacrnio3HaBaTh KBaJIpaTHuHy0 (YHKIMIO 1O (Gopmyle, MPUBOAUTH NPUMEPHI
' KBaJPaTUYHBIX QYHKIIUI U3 peaTbHOM KU3HU, (PU3HKH, TEOMETPHU
4 Apudmerrueckas 1 reoMeTpHUYECKas IPOrPecCUn
Al Pacnio3HaBaTh apudMeTHUEcKyr0 U T€OMETPUYECKYIO MPOrPEeCCHU NPH Pa3HbIX
. crioco0ax 3aaHus
42 BEIMONHATE ~ BBIYUCIEHHWST C  WCHOJB30BaHWEM  (GOPMYNIT #-TO  4JICHA
' apu(pMeTHYECKON 1 TeOMETPUUECKOM MPOrpeccuii, CyMMBI MEPBBIX N YJIECHOB
13 W300pakaTh WICHBI IOCIENIOBATEIPHOCTH TOYKAMH HAa  KOOPAMHATHON
' IJIOCKOCTH
Pemrats 3a1aun, cBsI3aHHBIE C YHCIOBBIMH MOCJIEIOBATEIIEHOCTSMH, B TOM YHCIIE
4.4 3a/1aud U3 PEATbHOM >KM3HU (C HCIOIB30BAHUEM KaJIBKYJIATOPa, U(PPOBBIX

TEXHOJIOTHI)

INPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS
1 Yucna v BEIYKCIICHUS




1.1

JlpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEX0]] OT OJHON (opMbl 3amucH Apodeit
npyroii. IloHsTHe panMOHAIBHOTO 4HCIA, 3alUCh, CPAaBHEHHUE, YIIOPSIOYMBAHUE

palluOHAJIBHBIX YHUCECJT

Apudmerndeckue IeHCTBHA C pallOHAILHBIMU YncliaMy. Perienue 3a1a4 u3 peanbHO

-~

o

12 IIPAKTUKH Ha 4acTH, Ha ApoOHu

13 CreneHb ¢ HaTypaJIbHBIM IIOKAa3aTENIEM: ONpEENIEHUE, TPE0OPa30BaHNE BbIPAXKEHHUM Ha
' OCHOBE OIpEJIENIEHUs, 3aMUCh OOJIBIINX YUCET

14 IIponieHTHl, 3amMch NMPOLEHTOB B BUJAE APOOM M JIpoOM B BHUIE NPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha IPOLEHTHI, pELIEHHUE 33]1a4 U3 peaIbHON MPAKTUKU

1.5 [IpuMmeHeHre NpU3HAKOB IEIMMOCTH, Pa3I0KEHNE Ha MHOKUTEIN HATypaJIbHbBIX YUCEI

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsMas U 0OpaTHas NPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS

1 IIepeMeHHBIE, UNCIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHON. [l0IMyCTUMBIE 3HaYEHUS
' IIEPEMEHHBIX

55 [IpencraBnenne 3aBUCIMOCTH MEX/y BEIMIHMHAMH B BHJIE (POpMyIIbl. BeraucieHus mo
. dhopmynam

23 IIpeoOpa3oBanue OyKBEHHBIX BbIPAKEHHM, TOXKIECTBEHHO PaBHbBIC BHIPAKECHUS

24 CBoJCTBa CTENEHN C HATYPAJIbHBIM [TOKA3aTEIEM

5 s Opnownenel u MHorowieHol. CreneHb MHorowieHa. CllOXKeHHE, BBIYUTAHUE,
. YMHOKE€HUE MHOTOWIEHOB

"6 DopMyJIbl COKPALIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBI U KBaapaT pasHocTH. Popmyiia
' Pa3HOCTH KBaapaToB. Pa3noskeHne MHONOWIEHOB HA MHOXKHUTEIN
3 VYpaBHeHus

11 VYpaBHeHHe, KOpPEHb  ypaBHEHHUs, INpaBuja  npeoOpa3oBaHMsl  ypaBHEHMS,
. PaBHOCHIIbHOCTb yPaBHEHUI

39 JIuneliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOrO ypaBHEHUS
' peluieHne JINHEWHBIX YPaBHEHUN

13 CocrapieHre ypaBHEHUH 10 YCIIOBUIO 3a7a4M. PeneHne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO
' ypaBHEHUN

34 JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €ro rpaduk

Cucrema JByX JHMHEWHBIX YpaBHEHHH ¢ JAByMs NepeMeHHbIMU. PelmieHue cucrem
3.5 ypaBHEHMI cIOCOOOM MOACTaHOBKH. [IprMepb! perieHust TEKCTOBBIX 33134 ¢ TOMOILBIO
CHUCTEM YpaBHEHUI

4 Koopaunate! u rpaduxu. OyHKImm

4.1 Koopaunara Touku Ha mpsiMoi




4.2 Uucnosble IpOMeKyTKU. PaccTosiHue Mexay AByMs TOUKaMU KOOPAUHATHOMN IPSAMOU
43 [IpsmoyronbHas cucreMa koopAauHat, ocu Ox u Oy. AGciucca 1 OpJJMHaTa TOUYKH Ha
' KOOPJMHATHOM IJIOCKOCTH
4 [Tpumepsl rpadukoB, 3agaHHbIX ¢opmynaMu. UreHue TrpaduKOB peabHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pyukuuu. ['paduk Gynkmuu. CoricTBa QyHKITHI
4.6 Jlunetinas pyuknus, e€ rpaduk. ['paduk dyakoum y = [X|
4.7 I'paduaeckoe perieHne IMHEHHBIX YPAaBHEHUNA U CUCTEM JIMHEHHBIX ypaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna v BBIYUCIECHUS
. KBanpatnbiit kopenb u3 uucna. [lonstue 06 uppanuoHasbHOM umcie. JlecSTUYHbIE
' NpUOIMKEHNS UPPALIMOHATIBHBIX YHCE
- CpoiicTBa apu(METHUYECKHX KBAagpaTHBIX KOpHEH W WX TPUMEHEHHE K
' peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHUN U BBIYUCICHUAM. JlelicTBUTENbHBIE YnCIa
1.3 Crenenb ¢ LeNbIM NOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHAS 3aMIUCh YUCIIA
2 Anrebpanyeckue BbIpaKEHUS
2.1 KBanpaTHblii TpEXWIEH, pa3IOKEHHE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alreOpandeckon Apoou
23 CnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIeJICHUE alredpandeckux apooeit
24 PanmonanpHbie BbIpaXKEHUS U UX MpeoOpa3zoBaHue
3 VYpaBHEHUS U HEPABEHCTBA
3.1 KBanpartHoe ypaBHeHue, hopMyiia KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera
3.2 Pemrenne ypaBHEHUH, CBOAAIINXCS K IMHEHHBIM U KBaIPaTHBIM
33 [Ipocreiinme ApoOHO-paIMOHANBHBIE YpaBHEHHUS
I'paduueckas uHTEpIIpETALMS] YPAaBHEHHI C IBYMsI IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
34 YpaBHEHUH C JAByMs I€peMEHHBIMU. [IpuMepbl pelIeHusi CUCTEM HEIMHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU
3.5 Perienue TekCTOBBIX 3a1a4 aNredpandeckuM crocooom
3.6 UYucnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpEeMEHHOM
3.8 PaBHOCHIBHOCTh HEPABEHCTB




3.9 JIuneliHbIe HEPABEHCTBA C OJJHOU IEPEMEHHON
3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOMN
4 OyHKIMT
il [Tonstne ¢ynknuu. OOIacTh OMpeneseHUsT W MHOXKECTBO 3HA4YeHUH (DyHKIHH.
' CrniocoOb1 3amanus (yHKIMNA
4.2 I'padux Gpynkiun. YreHre CBOWCTB (YHKLUH 110 €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKLIUH, OTPAsKAIONINX peallbHbIE TPOLIECCH
44 @DyHKIMH, OTMCHIBAIOLINE MPAMYIO U 00paTHYIO MPONOPIIMOHATBHBIE 3aBUCUMOCTH, X
' rpaduku
4.5 OyHKIMYU y =x? y = x?
4.6 |Ux, y = |[x = O@yHKIUHU )
4.7 I'paduueckoe penieHrne ypaBHEHUH U CHCTEM YpaBHEHUI
9 KUIIACC
Kon IIpoBepsiemMblii 31€eMEeHT COAEPKAHUSA
1 Yucna v BBIYMCIECHUS
. PanmonanpHple yMcna, MppalMOHAIbHbIE YKCIA, KOHEYHbIE W OECKOHEYHbIE JECSATHYHB
' apoou
MHOXeCTBO JEHCTBUTENIBHBIX YHCEN, JeHCTBUTENbHBIE 4YHMCIa KaK OECKOHEYHbIe
1.2 NecATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JEMCTBUTEIBHBIX YNCEN U KOOPAUHATHOM NMpsiMoi. CpaBHEHUE IEHCTBUTENIBHBIX YHCET
1.3 Apudmernueckue 1eHCTBUA C 1EHCTBUTEIbHBIMU YUCIAMU
W3mepenusi, npuOIMKeHHs, OLIEHKU. Pa3mepbl O0OBEKTOB OKpPY)KAIOLIEr0 MHpA,
14 JUIUTEIBHOCTh TPOLIECCOB B OKpyxkatouiem Mmupe. [IpubmkéHHoe 3HaueHNE BETUYHHBI,
' TOYHOCTh TNpuOmMwKeHus. OkpyrieHue uucen. [IpukuaKa M OLIEHKAa pPE3yJIbTaTOB
BBIYMCIICHHUI
2 VYpaBHEHNs U HEPAaBEHCTBA
2.1 YpaBHEHUs ¢ ONHOU NIEPEMEHHOMN
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIUXCS K IMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. PelieHre ypaBHEHUH, CBOIALINXCS K KBaJpaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHUHM TPETbE M YETBEPTOU
' CTETICHEH PA3JI0KEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paninoHaNbHBIX YPaBHEHHIN
2.6 CucrteMbl ypaBHEHHI

1(§



2.7 VYpaBHeHHE C IByMsI IEPEMEHHBIMH U €r0 rpaduk

2.8 Pemenne cucreM qByX JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU

20 Pemenne cuctem OByX ypaBHEHMH, OJHO M3 KOTOPBIX JMHEWHOE, a JPYroe — BTOPOH
' CTETEHU

2.10 I'paduueckas MHTEPIIPETALMS CUCTEMbI YPAaBHEHHI C IBYMsI IEPEeMEHHBIMHU

2.11 Pemenre TeKCTOBBIX 33724 aNreOpanvdecKiuM Crioco0oM

2.12 UuciioBble HEPABEHCTBA U UX CBOWCTBA

2.13 PelreHne MTMHENHBIX HEPABEHCTB C OJAHON NIEPEMEHHOMN

2.14 PemreHne cucreM JTMHENHBIX HEPABEHCTB C OJHOW NIEPEMEHHOMN

2.15 KBanpaTHbie HepaBeHCTBA

2.16 I'paduueckas MHTEpIIpeTaLMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU
3 OyHKIUU

11 KBagpatuunas ¢yHnkuus, e€ rpagux u cpoiictBa. [lapaGona, KOOpIMHATHI BEPLIUHbBI
' napaboIIbl, 0Cb CAMMETPHH TTapadoIIbI

3.2 I'paduxu Gynkmit y=kx, y=kx+b 1 ux cBoHMcTBa

33 I'paduku pynkuunit y=k/x, y = x* u ux cBoiicTBa

34 I'paduxu QyHKIMI , 1 UX CBOMCTBA
4 YucnoBble IOCIEN0BATEIBHOCTH

il Omnpenenenne u cnocoObl 3alaHUsl YMCIOBBIX MOCJEIOBaTeNbHOCTEH. 3agaHue
' MOCIIC0BATEIHFHOCTH PEKYPPEHTHOU (hopMyItoi u popMysion #n-To dieHa

4o Apudmernueckas nporpeccusi. Popmyibl n-ro 4wieHa apu(MeTUYecKol Hporpeccud,
' CYMMBI IIEPBBIX 7 YICHOB

43 I'eomerpuueckas nporpeccus. Popmyibl #n-ro 4YjeHa IE€OMETPUUYECKOH IpOrpeccuw,
' CYMMBI NIEPBBIX 7 YICHOB

44 N300pakeHre 4YIeHOB apH(PMETHUYECKOM M TeOMETPHUECKOW MPOrpeccHil TOYKamMH Ha
' KOOPJMHATHOM INIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno>xHbIE TPOLICHTHI

IMPOBEPSEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHM OBPA30BATEJBHOM IMPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA30OBAHUSA
Kon IIpoBepsiemble TPeOOBAHUA K NPEIMETHBIM Pe3yJIbTaTaM 0CBOCHHUA
NMpoBepPsieMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
TpeOoOBaHMS Ha ocHoBe PI'OC

YMmenue OICPHUPOBATH NOHATUAMU: MHOXKCCTBO, TIOAMHOKCECTBO, OIICpAllUU HAJl

MHO’KE€CTBaMU; YMEHHE OIepUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeso,




IUKJI, OPUMCHSATH UX IPU PCHICHUH 3a/la4; YMCHUC UCIIOJIb30BATh rpa(bnqecxoe
MMPEACTABICHUEC MHOXKCCTB JIs1 OITMCAHUS PEAJIbHBIX ITPOLECCCOB U ﬂBHeHHﬁ, npu

pelIeHUH 3aj1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHHe omnepupoBaTb IOHATUSMH:  ONPENECICHHE, aKCHOMa, TeopeMma,
JIOKA3aTeNIbCTBO; YMEHHE PACIO3HABATh MCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHWS U OTPULIAHMS

BBICKa3bIBaHUMI

YMeHue onepupoBaTh MOHATHAMH: HATYypaJbHOE YHCIIO, MPOCTOE M COCTABHOX
YHCII0, JIEJIMMOCTh HATYPAJIbHBIX YHCEJN, NPU3HAKH JEIUMOCTH, LEJI0e YHCIIO,
MOJyJIb 4HCJa, OOBIKHOBEHHAsl JIpoOb M JecATUYHAas JIpoOb, CTaHAAPTHBIA BY
YHCla, PpAIlMOHATBHOE 4YHCIO, HPPALMOHATBHOE 4YHCIO, apu(pMETHUYECKHHA
KBaJpaTHBI KOPEHb; YMEHHE BBIOJNHATH JCUCTBHUS C YHCIAMH, CPaBHHBATH
yIOpSIOYMBATh YWCNIA, MPEACTABISATh 4YHCIA HAa KOOPAMHATHOM IPSIMOW,

OKPYIJIATH YHCJia, YMCHHC ACJIaTh IIPUKUAKY U OLICHKY pC3yJibTaTa BBIYHCIICHHUH

YMeHue onepupoBaTh MOHSATUSMM: CTENEHb C LEJNbIM  II0Ka3aTeseM,
apudmeTnyeckuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, anredbpamydeckas IpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJbILE €IUHUIIBL;
YMEHHE BBITIOIHATEH pacy€Thl MO (hopMyIiaM, peoOpazoBaHUs ENbIX, TPOOHO-

paIMOHABHBIX BBIPAKEHUN U BRIPAXKEHUM ¢ KOPHSAMH, Pa3I0KEHUE MHOTOWICHA
Ha MHOXKUTEIH, B TOM YHCJIE C UCMOb30BaHnEeM (GOpMyYIT pPa3HOCTH KBAIPaTOB U

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATHSAMH: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOMU
[IEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHHE
pemarts JUHEHHBIE W KBaJApaTHbIE YpaBHEHMs, JApOOHO-pallOHaIbHbIE
YPaBHEHUS C OJHOW IEPEMEHHOM, CUCTEMBl JBYX JIMHEHHBIX YpPaBHECHU,
JTMHEWHBIC HEPABEHCTBA M UX CHCTEMBI, KBaJPATHBIE U APOOHO-pAIIIOHAIEHBIC

HEPaBEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUH 3a1a4 U3 IPYTUX
[IPEAMETOB U IPAKTUYECKUX 3a4a4y; YMEHHE HCIIONb30BaTh KOOPAUHATHYIO
NPSAMYIO U KOOPAWHATHYIO TNIOCKOCTb JUIs H300paKeHUs peleHUH YpaBHEHUH,

HCPAaBCHCTB U CUCTEM

YMenue onepupoBath NOHATHAMU: QYHKIUS, TpaduK QyHKINU, HYIH QYHKINUH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKHM BO3pAcCTaHuUs, YObIBaHMA,
HanOoJpIllee W HaWMEHbIIee 3HAYCHUS (DYHKIMH, yMEHHE OIEPHPOBATH
MOHSITUSIMH: TIPSIMasi POTIOPIIMOHATBHOCTD, TUHEHHAST PYHKIINS, KBaIpaTUYHAs
GbyHkmsi, oOpaTHas TPOMOPIMOHAIBLHOCTh, Tapabona, rumepboia; yMmMeHue
CTpOUTH rpad KU PYHKIIHIA, UCTIOTB30BaTh TPaQUKHU AJIsl OTPEACIICHUS CBOWCTB

MIPOIIECCOB U 3aBUCUMOCTEM, JIJIsl pEIICHHs 3a]1a9 U3 IPYTHX YYSOHBIX MTPEIMETOB




U peajbHOM JKU3HHM, yMEHHE BBIpakaTh (OpMyJaMH 3aBUCUMOCTH MEXIY

BCJIIMYNHaAMU

YMeHue omnepupoBaTh MOHATUSMU: TOCIEI0BATENIbHOCTh, apudmernyeckas u
reoMeTpuyecKas IIPOrpecCcui; yMEHHE HCII0JIb30BaTh CBOICTBa
nocieaoBaTeabHOCTeH, POPMYIIBI CyMMBI M OOIIIEro 4jieHa NP pelIeHnH 3a/1ad,

B TOM YHMCJIC 3aJ1a4 U3 APYTrux y‘ICGHLIX npeaAMETOB U peaHBHOf/’I KHU3HHU

YMeHue peniath 3a/1a4u pa3HbIX THIIOB (B TOM YHCJIE HA MPOLIEHTHI, TOJIH U YaCTH
IBIDKEHHE, pa0doTy, IIEHy TOBApOB U CTOUMOCTH IOKYTIOK M YCIIYT, HAJIOTH, 33/1a4H
U3 00JIacTH yOpaBJICHHWS JWYHBIMHM M CEMEHHBIMU (UHAHCAMM), YMEHUE
COCTAaBJISITh BBIPAXKCHUA, YPABHCHHUA, HCPABCHCTBA U CHCTCMBI IIO YCJIOBHIO
3aJ]auu, UCCIIENOBaTh TOJYYCHHOE PEIICHUWE W OIICHWBAThH IPABIONOJI00HOCTH

IMOJIYUYCHHBIX PC3YyJIbTAaTOB
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YMeHue omnepupoBaTh MOHATHAMH: (UTYypa, TOYKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TpPEyrojbHUK, PpaBHOOCAPEHHBIH MU
PAaBHOCTOPOHHUN TPEYTOJIbHUKH, IPSMOYTOIbHBIM TPEYrOJIbHUK, MEAUaHa,
OucceKTpuca W BBICOTA TPEYroJbHUKA, YETBIPEXYTOJbHUK, Iapajljiesorpamm,

poMO, NpSAMOYTOJbHHUK, KBaApaT, Tpameuus; OKPYKHOCTb, KpYyT, KacaTelbHas;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUIypaMU; yMEHHUE pelaTh 3aa4u, B TOM

YHUCJIE W3 IIOBCEIHEBHOW >XM3HH, Ha HAXOXKJICHHE I'€OMETPUYECKHX BEIMYHH (

IIPUMEHEHHEM M3YUYEeHHBIX CBOMCTB (puryp u ¢pakToB

YMeHue ~ omepupoBaTh — MOHSATHSAMHU:  PaBEHCTBO  (uryp,  paBeHCTBO
TPEYroJbHUKOB; apalIeIbHOCTh U MEPHEHAUKYISIPHOCTD NMPSAMBIX, YTOJ MEKIY
NPSMBIMU, TIEPIEHIUKYJIISAP, HAKIIOHHAS, POEKLUs, 1og00ue Gpuryp, nogo0HsIe

TPEYrOJbHUKH, CHUMMETPUS OTHOCUTEIBHO TOYKM U TNPSAMOH; YMEHue
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M Mojpobue (uryp, mapauieabHOCTb U

MEPIEHAUKYISIPHOCTD IIPSAMBIX B OKPY>KAOLIEM MUPE

11

YMeHue omepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHHE, yroya (BeTWYMHA YIJIa,

CHUHYC ¥ KOCHHYC YIJIa TpE€yTOJIbHHUKA), IUIOIIA/b; YMEHHUE OLIEHUBATH Pa3MeEpbl
MIPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE NPUMEHSTh (POpMyb
[epuMeTpa M IUIOLAAM MHOTOYI'OJIBHHUKOB, [UIMHBI OKPY’KHOCTH W ILIOLIAIU
Kpyra, oObemMa MpsIMOYTOJIBHOIO MapajjiesieNuneaa; yMEHHe MPUMEHSITh
IIPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYI'OJIbHHUKA
teopemy [lucdaropa, TpUroHOMETpUYECKHE COOTHOUIEHMSI ISl BBIYUCIICHHS

JUIUH, PACCTOSTHUM, TUTOIIALEN

12

YMeHue n3o0paxars MmiIockue Gurypsl 1 ©X KOMOMHAIIMH, TPOCTPAHCTBEHHBIC
¢Gurypsl oT pykH, C HOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX

Cp€ACTB IO TEKCTOBOMY MJIM CUMBOJIbHOMY OIIMCAHUIO

4

v

M
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YMeHue onepupoBaTh MOHATUSMU: MPSAMOYTOJIbHAS CUCTEMA KOOPJMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO,
CKaJIIpHOE TIPOM3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BATh BEKTOPHl U
KOOpPJMHATHI ISl MPEICTaBICHUs JaHHBIX W PEHIeHHs 3a]ad, B TOM YHUCIE U

APYTUX y4eOHBIX MPEIMETOB U peabHON )KU3HU

14

15

16

yMeHI/Ie OHCpI/IpOBaTB IIOHATUAMMN CTOJI6I/IKOBBIC nu prrOBBIe I[I/IaI‘paMMBI,
TaOIMIBI, CpenHee aprudMETHYECKOe, MEIMaHa, HauOOJbIIee W HaUMCHbIIIEE
3HAYEHUS, pa3Max YUCIOBOTO HA0Opa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh  MH(OPMAIIMIO, MPEACTABICHHYIO B TaOJMIAX H Ha
JrarpaMmax, OTPaKaroIy0 CBOWCTBA U XaPAKTEPUCTUKU PEATTLHBIX MPOIIECCOB

n HBJICHI/Iﬁ; YMCHHE PACIIO3HABATb U3MCHYUBLIC BEJIMUUHBI B OKPYIKAIOIICM MUPC

YMeHue  omnepupoBaTh  MOHATHSMHU:  CIy4YaWHbI  OmbIT  (CIydailHBIMA
SKCIIEPUMEHT), SJIEMEHTApHOe COOBITHE (AIEMEHTApHBIH MCXOJ) CIy4yailHOro
OMBITa, CIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HaXOJHUTh
BEPOATHOCTH  CIy4YailHBIX COOBITHM B OMNBITAX C PAaBHOBO3MOXKHBIMH
JJIEMEHTapHBIMA  COOBITHSIMH; ~ YMEHHE  pemiatb  3aJadyd  METOJ0M
OpPraHM30BaHHOTO Mepedopa U ¢ UCTIOIb30BaHUEM MPaBUIIA YMHOXKEHHS; YMEHUE
OLICHUBATh BEPOSITHOCTH pPEAIbHBIX COOBITUH U SIBJICHHM, MOHHUMATh POJIb
MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKPYKAIOIIEM MUPE U
B JKM3HM, 3HAKOMCTBO C TIOHSITHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €r0 POJIBIO B MACCOBBIX SBJICHUAX

YMenue BbIOMpATh MOIXOISIIMKA WM3YYCHHBIH METOH [UIsl pEelIeHUs 3a/add,
MIPUBOAUTH MPUMEPHI MATEMATHIECKUX 3aKOHOMEPHOCTEH B MMPUPO/IC U )KU3HU,

pacno3HaBaTh MPOSIBICEHUE 3aKOHOB MATEMAaTHKH B HUCKYCCTBE, OIMCHIBATH
OTJIETIbHBIC  BBIJAIONIUECS PpE3YyJbTaThl, TOJYYCHHBIE B XOJI€ Ppa3BUTHUS
MaTE€MAaTUKHU KaK HayKH, IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX

aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUH

HEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Harypanbsubie u nenbie uncna. [Ipu3Haky 1e1MMOoCcTy HEeIbIX YHCe
1.2 OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOILIEHTHI, 0ECKOHEUHBIE TIEPUOTUICCKUE APOOH
1.3 Parnmonanbheie uncna. ApupmMeTnyeckre ornepanny ¢ paluoHaIbHBIMHA YHCIaMU
1.4 JetictButenpHbIe ynciaa. ApupMeTHIECKHEe OTIEPAINH C IeHCTBUTEILHBIMU YHCIIAMU




[TpubnuxEHHBIE BBIYMCICHUS, MpaBUia OKPYTJICHHUS, NMPHUKHUIKA M OLEHKA pe3yJbTara

1.5 .
BBIYUCIICHUIA
2 AnrebpanyecKkie BbIpaKEHUS
2.1 bykBeHHbIe BhIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMU)
55 Crenenp ¢ nenbiM nokaszareneMm. CTeneHb C pallMOHAJIBHBIM IoKa3zareiaeMm. CBoMcCTBa
. CTETEeHU
2.3 MHorouseHsl
2.4 Anrebpanyeckas 1po0b
55 ApudmeTnueckuii KOpeHb HATypaJlbHOW cTeneHu. JlelcTBus ¢ apudMeTHIEeCKUMHU
. KOPHSIMHU HaTypaJbHOMN CTETIEHU
3 YpaBHEeHHS U HEPABEHCTBA
3.1 Lensle u npoGHO-panioHanbHbIe ypaBHEHHs. CHCTEMbI U COBOKYTTHOCTH YpaBHEHUN
3.2 Llenbie u {poOHO-palOHaNbHBIE HepaBeHCTBa. CHCTEMbI U COBOKYITHOCTH HEPABEHCTB
33 Pemienue TekcToBBIX 33724
4 UmcnoBbie MOCIEeI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/ITaHUS TIOCIIEI0BATEIILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHbBIX TPOLIEHTOB
5 DyHKIHUH
OyHkius, cnocodsl 3amanus ¢yHkiuu. ['paduk dynkmuu. O6nacte ompeneneHus u
s MHOKECTBO 3HadeHWH ¢GyHKimu. Hymn ¢yHkmun. TIpoMexxyTKH 3HAKOIIOCTOSIHCTBA.
o [TpoMexXyTkH MOHOTOHHOCTH (YHKIUH. MaKCUMyMbl W MHHUMYMBI (DYHKIIHH.
Haubonbiiee n HauMeHblIee 3HaueHHe (PYHKIIMH Ha IPOMEXKYTKE
6 KoopanHatsl Ha mpsAMOil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPIMHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 ux cBoicTBa
7.2 TpeyroapHuK
7.3 MHOTOyroapHuKH
7.4 OKpy’KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCcKruX BEJIUYHH
7.6 BekTopsl Ha TIIOCKOCTH




8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 | BepositHOCTB
8.3 KomOunaropuka
8.4 | MHoxecTBa
8.5 I'pads

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Marematuka. AnreOpa: 7-if kiracc: 6a30BbIi YpOBeHb: yueOHUK; 15-¢ u3ganue, nepepaboranHoe, 7 kiacc/
MakaperueB FO.H., Munatok H.T'., Hemkos K.W. u ap.; nox penakuueii TensikoBckoro C.A.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue»

» Marematuka. Anredpa: 8-if kiracc: 6a30BBI ypOBEHB: YUeOHUK; 16-¢ uznanue, nepepadoranHoe, 8
knacc/ MakaperaeB F0.H., Munmiok H.I'., Hemikos K.W. u ap.; mox pegakiueit TenskoBckoro C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienue»

» AnreOpa, 9 xiracc/ Mepainsik A.T., ITomorckwuit B.B., Axup M.C.; mon penakuueii [Tomonsckoro B.E.,
OO011ecTBO ¢ orpaHMYeHHON 0TBeTCTBEHHOCThIO M3narensckuii nentp «BEHTAHA-I'PAD»;
AxrmmmonepHoe obmiectBo «M3aarenbctBo «lIpocBemenne»

METOANUYECKHUE MATEPUAJIBI JUISA YUUTEJIA
. JlocTmkeHne METaInpeIMETHBIX pe3yIbTaToB B pamKkax U3yYeHUS MPEIMETOB

MaTeMaTh4deckoro 010ka (0OcHOBHOE o0miee oOpa3oBanue) : Mmetonuyeckue pekomenaaiuu /JI. O. Pocnoga,
E. E. Anekceesa, E. B. byuko ; nox pex. JI. O. Pocnosoii. — M. : ®I'BHY «UHcTuTYT CTpaTeruu pa3BuTHs
o0pa3oBaHMsI»

* CucreMa OLICHKH TOCTHXKEHUH IIAaHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHHSI  Y4EOHOro mpeameTa
«Marematuka»: metonuueckue pexkomenmanuu / [J1.O.Pocnosa, E. E. Anekceea, E. B. bymko]; Ilox
penakuueii JI. O. PocnoBoit. —M.: ®I'BHY «MHCTHTYT cTpaTerun pa3BUTHS 00pa30BaHUS)

* Meronuueckue peKOMEHAALUUU Mo (popMupoBaHHIO (YHKIIMOHAIBHONH I'PaMOTHOCTH OOydarommxcs 5-9
KJIACCOB C UCTOJIB30BaHUEM OTKPBITOTO OaHKa 3aaHuil Ha U(PoBOH TuIaTHopMe O MIECTH HAMIPABICHUSM

(YHKIMOHAJIBHON IPaMOTHOCTH B Y4€OHOM MPOLIECCe U AJIS MPOBEACHUS BHYTPHUILIKOJIEHOTO MOHUTOPHHT A



dhopmupoBanus GyHKITMOHAITBHON IPaMOTHOCTH oOy4aromuxcs / mof pex. I'. C. KosaneBoii. M: ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTus oopazoBanus PAO»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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