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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBiIsIETCS OJJHUM U3 OITOPHBIX KypCOB OCHOBHOT'O 0011ero 00pa3zoBaHus: oHa o0ec-
NEYUBACT M3YUYCHHE IPYTHX AUCIMIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TPOJOHKEHHUS 00pa30BaHUs M B MIOBCEAHEBHON JKU3HU.
Pa3Butne y 00y4aromumxcsi Hay4HbIX [IPEICTABICHUN O MPOUCXOKICHUH U CYLTHOCTHU ajiredpau-
YecKMX abCTpakuui, Croco0e OTpa)KeHUs MaTeMaTU4eCKOW HayKOHM SIBIEHMHA U INPOLIECCOB B
IPUpPOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOICTUPOBAHNUS B HAYYHOM ITO3HAHUU U B MPaK-
TUKE CITOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI U KQUE€CTB MBIIIJICHHS, HE00XO-
JTUMBIX JJIs aJJanTallii B COBPEMEHHOM I poBoM odiecTse. M3yuenue anre6psr odecrieynBaet
pa3BUTHE YMEHUS HAOJI0aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUUHOCTH
MBILUIEHHSI, CHOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOU JEUCTBUS U BBIBOABI, (POp-
MyIUpOBaTh yTBepxkaAcHUsI. OCBOeHHE Kypca aireOpsl 00ecrednBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYarOIIMUXCS: OHU HUCHOJB3YIOT NEAYyKTHBHBIE UM HHIYKTUBHBIE PACCYXICHHUSA,
0000111eHHe U KOHKPETU3aluio, abcTparupoBane u aHanoruto. O0yueHue anredpe npeanona-
raeT 3HaYUTENIbHbIN 00bEM CaMOCTOSTEIBHOM 1€ATEIbHOCTH 00yYaIOIXCs, I0O3TOMY CaMOCTO-
ATEIBHOE PELICHHUE 3a/1a4 SBJSIETCS pealn3aluenl JesiTeIbHOCTHOIO IPUHIIUIIA O0yUEHUSI.

B cTpykType nporpammel yueOHOTO Kypca « AnreOpay» AJisi OCHOBHOIO o0LIero oopa3zoBa-
HUSI OCHOBHOE MECTO 3aHHUMAIOT COJIepKaTelbHO-METOANYeCKHe JUHUU: «Yucia u BbIYHCIe-
HUS», «Aredpanyeckue BhIPAKEHUN», « Y paBHEHUs U HepaBeHCTBa», «Dynkuuny». Kaxnaas u3
TUX COJIEPKATEIBHO-METOAUUYECKUX JIMHUM pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs
Kypca, B3auMOJIEUCTBYsSI C IPYTUMH €ro JUHUsAMHU. B xozxe u3yuenust yueOHOro Kypca o0yuaro-
HMIMMCSI IPUXOUTCS JJOTHYECKH PaCCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK.
B cBsi3u ¢ 3TUM B IIporpaMMy ydeOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBHI JIO-
I'MKH, TIPE/ICTaBJICHHbIE BO BCEX OCHOBHBIX Pa3/iefiax MaTeMaTHUeCKOro o0pa3oBaHUs U CIIOCO0-
CTBYIOILIME OBJIJICHUIO O0Y4YalOIMMUCS OCHOB YHUBEPCAJIbLHOIO MaTeMaTU4yeckoro si3bika. Co-
JepKaTeIbHON U CTPYKTYPHOM OCOOCHHOCThIO YUEOHOTO Kypca « Anredpay SBIsSeTCS €ro UHTe-
TPUPOBAHHBIN XaPaAKTED.

Conepxanue TMHAY «Huca U BBIYUCIEHUS» CITYKUT OCHOBOM ISl JAabHEUIIETO U3YYEHNUS
MaTEeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO y O0YUAIOIINXCS JIOTHUECKOTO MBIIIICHUS, (HOPMHUpPOBa-
HUIO YMEHUS M0JIb30BAThCS AITOPUTMAMHU, a TAKXKE IPUOOPETEHHIO MPAKTUYECKIX HABBIKOB, HE-
00XOUMBIX /ISl TOBCETHEBHOM KM3HM. Pa3BuTHE MOHATHS O YUCIE HA YPOBHE OCHOBHOTO 00-
miero oOpa3oBaHUS CBSI3aHO C PAIlMOHAJIBHBIMUA M UPPAIMOHATHFHBIMUA YHCIaMH, (HOpMHUpOBa-
HUEM TPEACTABICHUHN O IEHCTBUTEIILHOM YHUCIIE. 3aBEpIICHUE OCBOSHUS YNCIOBOM JIMHUU OTHE-
CEHO K CpeiHeMy o01eMy 00pa30BaHUIO.

ConeprxaHue qBYX aireOpandeckux JUHUN — « Anredpandeckie BIpaXXeHUus» U «YpaBHe-
HUSl U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYUYAIOIIMXCSI MAaTEMaTUUECKOIO arnma-
paTa, HEOOXOAMMOTO Ul pEeUIeHMs 3a7a4 MaTEMaTUKU, CMEXHBIX IPEIMETOB U MPAKTUKO-OPHU-
CeHTHPOBaHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTO 00111er0 00pa3oBaHus yueOHbIN MaTepra Ipymm-
pyeTcsi BOKPYT pallMOHAIBHBIX BBIpAXKEHUN. AJredpa AEMOHCTPUPYET 3HAUCHHWE MAaTEMaTUKU
KaK sI3pIKa JUIsl IOCTPOEHUSI MaTEMAaTUYECKUX MOJIENIEl, ONIMCaHUsI TPOLIECCOB U SIBJIICHUH peajlb-
HOro mupa. B 3agaun oOyueHust anredpe BXOJAT TakkKe JajbHEHIIee pa3BUTHE aIrOpUTMUYE-



CKOT'O MBIIIICHHUSI, HEOOXOUMOT0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca MH(POPMATUKH, U OBJIAJIe-
HUE HaBBIKAMU JENYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBanne CUMBOJBHBIX (OpM CHOCOO-
CTBYET Pa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEHN K MAaTEMaTHYECKOMY TBOPUECTBY.

Coneprkanve QyHKIIMOHAIBHO-Tpa(ruecKoil IMHUM HAIIEJICHO Ha MOJTy4YeHue 00yJarouu-
MUCS 3HAHUH 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTH4eCKOM MOJIENH JIJIsl OTIMCAHUS U UCCIIE0-
BaHUS pa3HOOOPA3HBIX MPOIECCOB U SBJICHUI B IPUPO/IE U ob1iecTBe. M3yueHue Marepuana cro-
cOOCTBYET Pa3BUTHIO y 00YHAIOLIUXCSl YMEHHUS UCIIOJIb30BATh PA3JIMYHbIE BEIPA3UTEIBHBIE CPEI-
CTBa SI3bIKa MAaTEMATHKHU — CIIOBECHBIE, CAMBOJIMYECKHE, rpaduueckne, BHOCUT BKJIaa B popmu-
pOBaHUE MPEICTABICHUN O POJIM MATEMAaTUKU B PA3BUTHH LIMBUIIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY M1aHy B 7-9 Kilaccax u3ydaercs yueOHbIN Kypce « AnreOpay, KOTOpbIi
BKJIIOUYAET CJIEYIOIINE OCHOBHBIC pa3Jielibl cofiepkanusi: «Hucna u BeIUMCICHUs, «AnreOpan-
YECKHUE BBIPOKCHUY, « Y PaBHEHUS U HEPABCHCTBAY», « DYHKITUI.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsogutcs 306 yacos: B 7 knacce — 102 yaca (3
yaca B Hezelnto), B 8 kiacce — 102 yaca (3 gaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B
HEJISIO).

COJAEP)KXAHUE OBYUEHUASA

7 KIIACC

Yucia 1 BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JAECSITUYHBIE, IEPEX0] OT OJHOU (hOpMBI 3amucu Apodeit K apy-
roil. [loHsTHE palnoOHaNBHOTO YKCHa, 3a1IMCh, CPABHEHUE, YIIOPSAIOYMBAHUE PALIMOHAIIBHBIX YH-
cen. ApudmMeruueckue NEHCTBUS C pallMOHAIBLHBIMHU uyuciaamMu. Pemienue 3amad w3 peanbHON
MIPaKTUKH HA YaCTH, Ha IPOOH.

CremneHb ¢ HaTypaJIbHBIM IMOKa3aTeJIeM: OIpeIesieHre, MPeoOpa3oBaHue BhIPaXKEHUH Ha OC-
HOBE ONpe/eNICHUs, 3anuch OoNbIIKUX yucen. IIpoueHTsl, 3anuch TPOLEHTOB B BUAE APOOH U
IpoOu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 337]aul Ha MPOLIEHTHI, PEIICHUE 3a7a4 U3 peaJbHOU
MPAKTHUKHU.

[IpuMeHeHnEe MPU3HAKOB JIETMMOCTH, PA3JIOKEHNE HA MHOKUTEIIM HATYPaJIbHbBIX YHACEI.

PeanpHble 3aBUCUMOCTH, B TOM YHKCIIE TpsiMasi U oOpaTHasi IPONOPLUOHATBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOMN. [[0ITyCcTUMBIE 3HAUEHUS T1€-
pemenHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXKIy BEIMUYUHAMHE B BUAE (HOpMyJibl. Beraucnenus
no opmynam. [Ipeobpa3oBanue OyKBEHHBIX BbIPAXKEHH, TOKIECTBEHHO PAaBHbIEC BBIPAXKEHUS,
npaBuia MpeoOpa3oBaHUsl CYMM U MPOU3BEICHUH, MPaBUIa PACKPBITUS CKOOOK W MPUBEACHUS
MOJOOHBIX ClIaraeMbIX.

CBoONiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. Cio)keHue, BBIMUTaHUE, YMHOKEHUE
MHOTrO4JIEHOB. POpMyJIbl COKpPAIIEHHOTO YMHOKEHHS: KBaApaT CyMMbl M KBAaJpaT Pa3HOCTH.
dopmyra pa3HOCTH KBaJpaToB. Pa3inokeHrne MHOTOYJIEHOB HA MHOYKUTEIN.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHUs, IPaBUIa MpeoOpa3oBaHus YpaBHEHUS, PABHOCUIBHOCTh
YPaBHEHUM.



JInHelHoe ypaBHEHHUE C OJTHOM IEPEMEHHOMU, YHUCIIO KOPHEHN JIMHEMHOTO YpaBHEHUS, Pellie-
HUE JIMHEWHBIX ypaBHEeHUN. COCTaBI€HUE YpaBHEHUI IO YCIOBHIO 3a7a4l. Permenue TeKCTOBBIX
3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuHeliHOe ypaBHEHHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JBYX JTUHEHHBIX
YPaBHEHHUH ¢ IByMs1 IepeMEHHBIMU. Pelienre cucrem ypaBHEHU crioco6oM nojactaHoBku. [1pu-
MeEpBI PEIICHNS TEKCTOBBIX 33/1a4 C [IOMOLIBI0 CUCTEM YPAaBHEHU.

DOyHKIUU

Koopaunara Touku Ha npsMon. YuciioBble IPOMEXKYTKU. PaccTosiHne MexXay AByMs TOY-
KaMHW KOOPJIMHATHOM MPSIMOM.

[TpstmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opAMHATa TOYKU HAa KOOp-
IUHATHOM miockocTu. [IpumMeps! rpadukoB, 3agaHHbIX popmynamu. Utenue rpadukoB peasb-
HbIX 3aBucumoctei. [lonstue dynkumu. I'padpuk ¢pynkuumu. CoiictBa QyHKuuid. JIuHenHas
bynknus, e€ rpaduk. ['paduk dyakum Y = [X|. [paduueckoe pemieHune IMHEHHBIX YpaBHEHUI
Y CUCTEM JINHEMHBIX YPABHECHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBanpatsslii kopeHb u3 uncina. [lonsatue 06 uppanroHanbHOM uucie. [lecsaTuunble npu-
0NV KEeHUsI UppalMoHaIbHBIX yKcel. CBolcTBa apu(pMeTHUECKIX KBAJPAaTHBIX KOPHEH U UX MPH-
MEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUHN U BHIYUCIECHUAM. J(eiCTBUTENbHbBIE YNCIIA.

CrerneHb ¢ LEabIM IMOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJsiredOpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIU.

AnreOpanyeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoil 1podu. CiaoxkeHue, BbIUu-
TaHWEe, YMHOXEHUE, JIeJIEHUE aliredpandeckux Apooeil. PanioHanpHble BIpaXXKeHHUs U UX MPE0o-
pas3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmyiia KopHel kBajpaTHOTO ypaBHeHus. Teopema Buera. Pe-
IIEHUE YpaBHEHUH, CBOASIIMXCA K IMHEUHBIM U KBaJipaTHbIM. [IpocTeiiime qpoOHO-paluoHa b-
HbIE YPaBHEHUS.

['padrueckas uHTEpHIpeTanUsi YpaBHEHUM C ABYMSI MEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHUN C ABYMS IIEpEMEHHBbIMU. [IpuMepbl peleHuss CUCTEM HEJIMHENMHBIX YPaBHEHUU C
JIBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOM nepemMeHHou. PaBHOCHIIB-
HOCTb HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM nepeMeHHOM. CHCTEMBI IMHEWHBIX HEpa-
BEHCTB C OJIHOM MEPEMEHHOM.

DyHKUIMHA

[Tonsitue pynkunu. OOIaCTh ONpEnEIeHHUs] U MHOXKECTBO 3HaueHUH pyHKkunu. CriocoOsl
3amanus PyHKITUH.

I'paduk Qynkuun. Urenue cBoicTB (pyHKIMU 10 e€ rpaduky. [Ipumeps! rpadukoB GpyHK-
LAH, OTPAXKAIOIINX PEATbHBIE IIPOLIECCHI.



@DyHKIMY, ONMKUCHIBAIOIINE MPIAMYIO U OOpaTHYIO MpPOIMOPLMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oyrkimn y = X2, y = X3, y = VX, y=|X|. [paduudeckoe peiieHie ypaBHEHHI H CHCTEM
YPaBHCHUU.

9 KUIIACC

Yucaa v BIYMCICHUA

PannonanbpHbie uncia, MppalvoOHaIbHbIE YMCIa, KOHEUHbIE U OECKOHEUHBIE JECITUYHbIC
Ipobu. MHOKECTBO AEHCTBUTEIBHBIX YHUCEII, AEHCTBUTEIbHBIE YUCIa KaK OECKOHEUYHBIE J1eCs-
TUYHBIE ApoOu. B3auMHO 0ZJHO3HAYHOE COOTBETCTBUE MEKYy MHOKECTBOM JCHCTBUTEIBHBIX YH-
CE€JI U KOOPJIMHATHOM TIPSIMOMU.

CpaBHeHUE 1EUCTBUTENBHBIX YUCEN, apUPMETHUECKUE NEUCTBUS C IEUCTBUTEIILHBIMU YHC-
JIAMU.

Pa3mepbl 00BEKTOB OKPYXKAIOILIET0 MUPA, JUTUTEIbHOCT MPOLECCOB B OKPYKAIOIIEM MHPE.

[TpubnnkEéHHOE 3HaYEHUE BEIMYMHBI, TOYHOCTH Npubrmkenus. Oxkpyrienue uucen. [pu-
KMJKA U OLICHKA PE3YyJIbTaTOB BBIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHNN, CBOASAIIMXCS K KBalpaTHbIM. bukBagpaTtHoe
ypaBHeHue. [Ipumepsl pellleHnss ypaBHEHUN TPETheW U 4ETBEPTOU CTEIIEHEW Pa3IOKEHHEM Ha
MHOYHUTEIIN.

Pemenue npoOHO-paliMOHAIBHBIX ypaBHEHUN. PelieHne TeKCTOBBIX 3ajad anredpande-
CKUM METOJOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IByX JUHEHHBIX ypaB-
HEHUU C IByMs [IEPEMEHHBIMU. PellleHne CucTem IByX YPaBHEHHUM, OJHO U3 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpo# cteneHu. ['paduueckas HHTEpHpeTaIys CUCTEMbl YPAaBHEHHH C IBYMS Mepe-
MEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenre mMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. Perenne cucteM TMHENHBIX Hepa-
BEHCTB ¢ OJIHOU mepemeHHOM. KBaapaTtHbie HepaBeHCTBA. ['padruueckas uHTepIpeTaIs Hepa-
BEHCTB U CHCTEM HEPABEHCTB C IBYMS ITIEPEMEHHBIMHU.

DyHKUIMHA

KBagparuunas pynkuus, e€ rpaduk u cBoiicta. [lapadona, koopaArHATHI BEpUIMHBI Mapa-
00JIbI, OCb CUMMETPHH 1apadOJIbI.

I'paduxu dyrxkumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , # ux cBoiicTBa.

YucioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum

[ToHaTHE YMCIOBON MOCIENOBATENBLHOCTH. 3aJjaHuE MOCIE0BATEIbHOCTU PEKYPPEHTHOM
dbopmyioit u popMyIoit N-ro yjeHa.

Apudmernueckas u reomeTpuueckas nporpeccuu. @opmMyibl N-ro ujieHa apuMeTHuecKon
Y TEOMETPUYECKOM MTPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apupMeTUYECKON U T€OMETPUUECKON MPOrpeccuii ToUKaMu Ha KO-
OpPJAMHATHOM MIIOCKOCTH. JINHEWHBIN U 3KCITOHEHMATBHBIA POCT. CII0KHBIE ITPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBbI YYHEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaThbl OCBOEHUS MTPOrpaMMBbl YIEOHOTO Kypca «Alredpa» XapakTepu-
3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCUHUCKOM MaTeMaTUKH, [IEHHOCT-
HbIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCHICKAX MATEMATUKOB M POCCUHCKOW MaTEMaTHYECKON
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JIOCTUKEHUH B APYTHX HAYyKax M MPUKIAIHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEW Tpak/IaHWHA U pealiu3alliid €ro Mmpas, Mpe-
CTaBJICHUEM O MAaTEMaTUYECKHUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUMH,
POLIETyp TPAXKAAHCKOTO 00IIecTBa (HAIpUMED, BEIOOPHI, OITPOCHI), TOTOBHOCTBIO K OOCYK/ICHUIO
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHM HAyKH, OCO3Ha-
HUEM BaKHOCTU MOPAIbHO-3TUUECKUX MIPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIMTAHHE:

YCTAHOBKOII HAa aKTMBHOE Y4YacTHE€ B PEUICHWU NPAKTHUYECKUX 337a4 MaTeMaTUYECKOU
HaIpPaBJICHHOCTHU, OCO3HAHUEM BXKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSKEHUU BCEH
YKU3HH JUISl YCTICITHOM MPO(ECCUOHAILHOMN JCSITEIIbBHOCTH M PA3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM WHIWBHUAYAJTbHOW TPAGKTOPUU OOPa30BAHUS U KUZHEH-
HBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUSITHIO MATEMATUYECKUX OO0b-
€KTOB, 3aj1a4, pEUICHUM, pacCyXACHUN, YMEHUIO BUJETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B HC-
KYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHMS:

OpUCHTAIIUEH B JICSITEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaY4YHBIX MpECTaBIEHUN 00 Oc-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, IOHUMAaHUEM MaTeMaTH-
YeCKOM HaykH Kak cdepbl YeTOBEYECKON JeATEILHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTH JIJIs
Pa3BUTHSI ITUBWIM3ALIUM, OBJIaJCHUEM SI3bIKOM MaTEMAaTHKU M MaTeMaTH4YeCKOW KyJIbTYpOH Kak
CpPEeACTBOM MO3HAHMS MUPA, OBJIAJECHUEM TPOCTEHIIIMMU HAaBBIKAMU UCCIIEA0BATEIBCKOM AeATEINb-
HOCTH;

6) puznyeckoe BocnuTaHue, HOpMUPOBaAHUE KYJIbTYPbI 310POBbSl U IMOLIMOHAJIbHOTO
OJ1aromoJry4us:

TOTOBHOCTBIO IPUMEHSATh MATEMAaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 310POBbS, BEACHUS
3I0POBOTO 00pa3a KU3HM (3A0POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUNA U OTIBIXA,
perymnspHas (GU3N4ecKas aKTUBHOCTH), CHOPMHUPOBAHHOCTBIO HABBIKA PedICKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOI'o e MpaBa JIPyroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:



OpUEHTAallMeN Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM JIs pelieHus 3a/1a4 B 00JacTH Co-
XPAaHHOCTH OKPYKAIOWIEH Cpelibl, IUNIAHUPOBAHUS MMOCTYNIKOB M OLIEHKM UX BO3MOXHBIX MOCTEN-
CTBUU JIJIs1 OKPY>KAIOUIEH Cpe/ibl, 0OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJIOTHYEeCKUX MpolIemM
Y IIyTEN UX PEILICHMUS;

8) apanTanusa K M3MEHAIOIUMCS YCJIOBUAM CONMAIBLHON M MPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA Y APYTUX
JrOIeH, MPHUOOpPETaTh B COBMECTHON JESATENIHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIMH U3
OMbITa APYTHX;

HEO0OXOAUMOCTBIO B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GopMyIupoBaTh UJeH, MOo-
HSTUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATh Je(hu-
LUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN, IIIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYalMIO, BOCIPUHUMATh CTPECCOBYIO CUTYaIUIO
KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATHh MPUHUMAEMbIEC PEIIEHUS U EeUCTBUS, (Op-
MYJUPOBATh U OLIEHUBATh PUCKH U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eCTBUA
Bba3oBble 1ornueckue 1eficTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX 0ObEKTOB, MO-
HATUH, OTHOLIEHUI MEXIy MOHATHAMH, POPMYIUPOBATH ONpEAESICHUs] OHATUMH, yCTa-
HaBJIMBaTh CYLIECTBEHHBIN MPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS JUIst 0000IIEHUS U CpaB-
HEHHUSI, KpUTEPUU ITPOBOJAMMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHBIE U OT-
puLaTeNbHbIe, EAMHUYHbIC, YaCTHBIE U OOIINE, YCIOBHBIE;

e BBIABJIATH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (paKTax,
JAHHBIX, HAOJIOIEHUSX U YTBEPKACHUIX, IPeIaraTb KpUTEPUU JJIsl BBISIBJICHUS 3aKOHO-
MEpPHOCTEN U MPOTUBOPEUUI;

e JIeJaTh BHIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AE€AYKTUBHBIX U MHAYKTUBHBIX YMO-
3aKJIIOYCHHMM, YMO3aKIIOUEHUH 110 AaHAJIOTUH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUH (MPSAMBIE U OT MIPOTUBHOTO),
MPOBOJUTH CAMOCTOSITEIbHO HECIOKHBIE JIOKA3aTEeIbCTBA MAaTEMAaTUYECKUX (DaKTOB, BbI-
CTpauBaTh apryMEHTALMIO, TPUBOJUTH MPUMEPHI U1 KOHTPHPUMEPHI, 000CHOBBIBATH COO-
CTBEHHBIE PacCyX/ICHHUS;

e BBIOMpATH CIIOCOO pelieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB pellie-
HUS, BEIOUpaTh Haubosee MOAXOASAIMINN ¢ YYETOM CAMOCTOSTEIBHO BBIJICICHHBIX KPUTE-
pHUeEB).

Bba3oBble ucciiegoBarejbcKye 1eMCTBUSA.

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (HOPMYIHUPO-
BaTh BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEIbHO YCTaHABIIHU-
BaTb MUCKOMOE W JaHHOE, (OpMUPOBATh TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO MO3UIHIO,
MHEHHUE;



MPOBOAUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIA SKCIIEPUMEHT, He-
0O0JIbIIIOE MCCIIEIOBAHUE MO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYE€CKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOATEIEHO (POPMYIUPOBATH OOOOIIIEHHUS U BBIBOJIBI 11O pe3yIbTaTaM MPOBEIEHHOTO
HaOJII0/ICHHS, MCCIIE0BaHUs, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BhI-
BOJOB 1 000OIIICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIIECCA, a TAKKE BBIABUTATD MIPEITIOIOKEHUS O
€ro Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh MH(POPMALIMH, JaHHBIX, HEOOXOJUMBIX IS
peleHus 3a/1a4u;

BBIOMPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIIIO pa3-
JUYHBIX BUAOB U (POPM IIpEICTaBIICHNUS,

BBIOMpATh POpMy Mpe/cTaBlIeHus HHPOPMALUA U WIUTIOCTPUPOBATH pELIAEMbIe 3aa4u
CXE€MaMH, IuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSAMU;

OLIEHUBATh HaAEKHOCTh MH(OPMALIMK MO KPUTEPUSM, MPEIJIOKEHHBIM YUUTENEM WIH
c(OPMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHuBEpPCaJIbHbIC y‘leﬁﬂble IlCﬁCTBPISI:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHIMU U LIETSIMU 00-
HICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHMS O XOAY pEelIeHUs 3a7aud, KOMMEHTHUPOBAThH MOTYUYEHHBIH
pe3yIbTarT;

B X0JI¢ OOCYXKJCHUS 3a/1aBaTh BOTPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBbI, MPOOIIEMBI,
perraemMoii 3a/1auu, BbICKa3bIBaTh UJICH, HAIICJICHHBIC Ha MMOUCK PEIICHHUSI, COTIOCTABIISATh
CBOM CYXKJICHHS C CYKJICHUSAMH JPYTUX YUaCTHUKOB JIMAJIora, OOHAPYKUBATH PA3INIUe U
CXOJICTBO TIO3UITUH, B KOPPEKTHOU hopMe PopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PaKE-
HUS;
MIPE/ICTABIIATh PE3YJIBTATHI PEIICHUS 3aa9H, SKCIICPUMEHTA, UCCIICIOBAHUS, TIPOEKTa, Ca-
MOCTOSITEJIbHO BBIOMpATh (hOpMAaT BBICTYIUICHHS C YIETOM 3a/1a4 IPE3EHTAIIMU U 0COOCH-
HOCTEHN ayJAUTOPHUH;

MMOHUMATh W MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAH/HONW U WHIWBUIYAIbHOW paOOTHI MpH
pelIecHUN Y4eOHBIX MAaTEMAaTHYECKUX 33]1a4;

MPUHUMATH 11€JIb COBMECTHOM JCSATENHHOCTH, IUIAHUPOBATh OPTaHU3AITUI0 COBMECTHOM
paboThI, pactpenesTh BUABI padoT, JOTOBAPUBATHCSA, OOCYKIATh MPOIECC U PE3yIbTaT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBATh B TPYNIOBBLIX (hopMax padboThl (00CYXKIeHUS, 0OMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U APYTHE), BHIIOIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JCUCTBUS
C IPYTUMU WIEHAMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIHIA TPOTYKT TIO
KpUTepusiM, ChOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA
Camoopranusamnus:



e CaMOCTOSTENBHO COCTAaBJIATH IUIaH, AJITOPUTM pEIICHMs 3aauM (WIN €ro 4acTh), BbIOU-
paTh Coco0 perieHns ¢ Y4ETOM UMEIOLIUXCSI pECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU ¢ Y4ETOM HOBOM MH(pOpMaInK.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U PE3yJIbTaTa PEIICHUS Ma-
TEMaTUYECKOU 33]1a4H;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPY PELICHUU 33141, BHOCUTH KOP-
PEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWCHHBIX OIINOOK, BBISIB-
JIEHHBIX TPYAHOCTEW;

e OLICHMBATH COOTBETCTBHUE PE3YJIBTATA ACATEINBHOCTH IOCTABJICHHON LIEIIA U YCIOBHSIM,
OOBSICHATh IPUYUHBI TOCTHKEHUS WM HEJTOCTHKEHUS 1I€TU, HAXOAUTh OIIMOKY, AaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHiry oOydyenus B 7 kjacce 00ydaronuics MOIyYUT CICAYIONINE MPEIMETHBIC PE3YJib-
TaTBhI:

Yuciia ¥ BbIYHCICHUSA

BbINONHATH, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apU(PMETUUYECKHUE IEUCTBUS C palu-
OHAJIbHBIMU YU CJIAMH.

HaxonuTh 3Hau€HHs YMCIOBBIX BBIPAXKEHUN, IPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI U MPHU-
€MbI BBIYMCIICHUS 3HAUEHUI APOOHBIX BBIPAKEHUH, COAEPKAIMX OOBIKHOBEHHBIE U JECATUUHBIE
TpoOH.

[lepexoguTh OT 0AHOW (DOPMBI 3amKMCH YHCENl K Apyroil (mpeoOpa3oBbIBATh JECATUUYHYIO
Ipo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CSTHY-
HYIO IpOOB).

CpaBHHBaTh U yIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyIJIsTh YnCa.

BBITIONHATE NPUKUJIKY U OLIEHKY pe3yibTaTa BHIYMCICHH, OLIEHKY 3HAYEHHUI YMCIOBBIX BbI-
paxkeHui. BBINOMHATH AEHCTBUSA CO CTENEHIMU C HATYpaJIbHBIMU MMOKA3aTESIMU.

[TpuMeHSATh MPU3HAKH IETMMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATYPAJIbHBIX YHACE].

PemaTe npakTHKO-OPUEHTUPOBAHHBIE 331a4H1, CBA3AHHBIE C OTHOLIEHUEM BEJIMYUH, IPOIIOP-
UOHAJIBHOCTHIO BEJIMYMH, MPOIEHTAMHU, UHTEPIIPETUPOBATH PE3YJIbTATHI PELICHUs 3a7a4 C y4é-
TOM OTPaHUYEHMI, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OObEKTOB.

AJiredpanyeckue BbIpaKeHUSs

Hcnonp3oBath anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B MpoLecce
OCBOCHHS Yy4eOHOTO MaTepuara.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUI MPU 33JaHHBIX 3HAUECHUSAX IEPEMEHHBIX.

BbImonHATe peoOpa3oBaHus LENOT0 BBIPAKEHUS B MHOTOYJIEH IPHUBEAECHUEM MOAOOHBIX
CJIaraeMbIX, PACKPBHITHEM CKOOOK.

BhINONMHATE YMHOXKEHUE OJHOYJIEHA HA MHOTOYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, ITPUMeE-
HATh (OPMYJIbI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOIOUYICHOB HAa MHOMKMTEIM C IOMOIIBK) BBIHECEHHs 32
CKOOKHM OOIIEro MHOXHTENS, TPYNIHUPOBKU CIAraéMblX, IpUMEHEHUs (HOpMyJl COKPAIIEHHOTO
YMHOKEHHS.



[TpumeHnsaTh mpeoOpa3zoBaHUsi MHOTOUYJIEHOB JJI PEIIEHUS PA3JIMYHBIX 33/1a4 U3 MAaTEMATUKH,
CMEKHBIX IIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEH ¢ HATypalbHBIMU MOKA3aTEIsIMHU Ui MpeoOpa3oBaHuUs
BBIPAKEHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE ypaBHEHUS C OJTHOM MEPEMEHHOW, TPUMEHSIS MpaBuiia Mepexoaa oT Hc-
XOJIHOTO YPaBHEHUS K paBHOCWJIBHOMY emy. [IpoBepsTh, SIBISETCS JIM YACIO KOPHEM YPABHEHHS.

[IpuMeHsTh rpaduyeckrue METOAbI IPU PEIICHUN JTUHEUHBIX YPABHEHUN U UX CUCTEM.

[TonOupaTe npuMepsl Hap YKUCEN, ABISIIOUIUXCS PEIICHHEM JIUHEMHOTO YPAaBHEHUS C ABYMS
MIEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO ypaBHEHUS C JBYMS IEpEeMeEH-
HBIMU, TIOJIB3YSICh TpaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cucTteMbl BYyX JIMHEHHBIX YPaBHEHUH C JBYMS MEPEMEHHBIMU, B TOM 4uciie rpadu-
YECKHU.

CocTaBisTh U pelIaTh JUHEWUHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX YPAaBHEHUM IO yCIJIO-
BUIO 33/1a41, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/]1a4y MOJTYYEHHbIN PE3YJIbTAaT.

DOyHKIUU

N3o00paxkath Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIIOBBIE TIPOMEKYTKH Ha aIreOpandeckoM S3bIKE.

OTMeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAWHATaM, CTPOUThH T'pa-
buku muHerHbIX QyHKIui. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceIBaTh € MOMOILBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXI1Y BEJIMUUHAMU: CKOPOCTb,
BpEMs1, pacCTOSTHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJAUTEIBLHOCTh, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHre PYHKIIMU 10 3HAYCHUIO €€ apTryMeHTa.

[TonnmaTts rpaduueckuii criocod mpeacTaBiIeHUs U aHaau3a nH(opMaIuu, 3BJIeKaTh U UH-
TEPIPETUPOBATH UH(DOPMALUIO U3 IPaMKOB peaIbHBIX MPOLECCOB U 3aBUCUMOCTEM.

K koHiry oOydenus B 8 kyiacce o0ydaronuics MoayyuT CICAYIONINE MPEIMETHBIC PE3yJib-
TaThl:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HaYalbHbBIE IPEJCTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX YHCEI JIJISI CPaB-
HEHUs1, OKPYTJICHUS U BBIYMCIICHHUM, N300paXkaTh I€UCTBUTENIbHBIE YMCIIa TOUKAMU Ha KOOPIUHAT-
HOU IIPSIMOM.

[TpumensaTh noHsITHE apUPMETUYECKOTO KBaIPATHOTO KOPHS, HAXOUTh KBaJIpaTHbIC KOPHH,
UCIIOJIB3YSI IPU HEOOXOAUMOCTH KaJIBKYJISITOP, BHITIOIHATH MTPeoOpa30BaHUsI BRIPAXKEHUH, COMIEp-
KalMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEHW.

Hcnonb3oBaTh 3amucu OONBIIUX U MaJbIX YACEI C TOMOIIBIO IECATUYHBIX Jpo0ei U cTemne-
Hel yucna 10.

AsredpanvecKue BbIPaKEeHUs

[TpuMeEHSATh NOHATHE CTENEHU C LIEJIBIM [T0KA3aTENEM, BBIIOJIHATh IPE0OPa30BaHUs BbIpaxke-
HUW, COAEPKAIIMNX CTETIEHU C LEIbIM MOKA3aTENEM.

BBINIONHATH TOXKIE€CTBEHHBIE MPE0Opa30BaHMs PAlMOHAIBHBIX BHIPAXKEHUM HA OCHOBE Ipa-
BUJI ICCTBUI HaJl MHOTOYJIEHAMH U aJIr€OpanyecKUMM IPOOSIMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA MHOXKHUTEIH.



[TpumeHnsaTh npeobpa3oBaHus BEIPAXKEHUH 1JIs pelIeHUs Pa3IMYHbIX 337]a4 U3 MaTeMaTHKHU,
CMEKHBIX IIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemars nuHeliHbIEe, KBaApATHBIE YPABHEHUS W PALlMOHAJIBHBIE YPABHEHUsI, CBOISAIIMECS K
HUM, CUCTEMBI IByX YPABHEHUII C IByMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CHUCTEM YPAaBHEHMI, B TOM YHCIIE C
pUMEHEHUEM rpaduyecKuX NpeICTaBIeHUH (YCTaHABIIMBATh, UMEET JIU yPAaBHEHHUE UJTU CHCTEMa
YpaBHEHUH PELIECHUs, ECIIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexonuTh OT CIOBECHON (POPMYITUPOBKH 3a/a4M K €€ anreOpandeckoil MoAeau ¢ oMo-
IIbI0 COCTABJICHUS YPABHEHUS WJIM CUCTEMbl YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN Pe3yJIbTar.

[IprMeEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [JISl CPABHEHUS, OLICHKH, PEIIATh JIMHEHUHbBIC
HEPaBEHCTBA C OJJHON MEPEMEHHOM M UX CHUCTEMBI, JaBaTh rpa)MueCKyr0 MILTIOCTPALIUI0O MHOXKE-
CTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA

[ToHuMaTh U UCIIOJIB30BATh (PYHKIIMOHAIbHBIE IOHATUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HauEHNUA), ONPENEIATh 3HaUYeHUE (DYHKIIMHU MO 3HAYECHUIO apryMEHTA, ONPEIEsATh CBOMCTBA
dbyHkIMu 1o e€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x,y =x2,y=x3,y = x|, y = VX, OIIHCHIBATH CBOICTBA YHCIOBOMN (YHKIIHH 10 & rpa-
buky.

K koHiry oOydenus B 9 kyacce o0ydaronuics MoayyuT CICAYIONINE MPEIMETHBIC PE3yJib-
TaThI:

Yucaa v BBIYMCICHUSA

CpaBHHBATh U YIIOPSIOYMBATH PALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonusaTe apudmMernyeckue IEHCTBUS ¢ PAllMOHAIBHBIMU YUCIIAMU, COYETasl YCTHBIE U
NMCbMEHHbIE TPUEMBI, BBITIOJIHATH BBIYUCICHUS C HPPAIMOHAIBHBIMU YUCIIAMH.

HaxoauTpe 3HaYeHUs CTENMEHEW C LEJbIMU MOKA3aTENsIMU U KOPHEW, BBIUUCIATh 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUU.

OKpyrasiTe AEHUCTBUTEIBHBIE YHMCJA, BBINOIHATh NPHUKUAKY pe3yJbTaTa BbIYMCICHUM,
OLIEHKY YMCJIOBBIX BBIPAKECHHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe TMHEHbIE M KBAaJpaTHbIE YPABHEHUSI, YPABHEHUS, CBOIAIIMECS K HUM, IPOCTEHIIINE
IPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

PemaTe crucTeMbl IBYX JIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMH M CUCTEMBI IBYX ypaB-
HEHHUI, B KOTOPBIX OJIHO YPABHEHHUE HE SIBISACTCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3a7a4n alreOpanyeckuM CrocoOOM € MOMOIIBIO COCTaBIICHUSI ypaBHe-
HUS WM CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUH, B TOM YHUCIE C
IPUMEHEHHEM rpaprUuecKuX NpeACcTaBlIeHUN (yCTaHaBIUBATh, UMEET JIM YpaBHEHUE WM CUCTEMA
ypaBHEHUH pEIIEHHUs, ECIIU UMEET, TO CKOJIbKO, U IpoUee).

PemaTp nMHelHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIIeHHE Hepa-
BEHCTB Ha YUCJIOBOM NPSIMOM, 3aIIMCBIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.



Pemats cuctembl TMHEMHBIX HEPABEHCTB, CHCTEMbBI HEPABEHCTB, BKIIOYAOIINE KBAAPAaTHOE
HEPaBEHCTBO, M300pakaTh pELUICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSMOM, 3aITUCHIBATh pe-
LIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIAYHBIX 3a7a4.

DOyHKIMHA

Pacnio3naBaTh QpyHKIIMM U3y4yeHHBIX BUJOB. [l0Ka3pIBaTh CXEMaTUYECKU PACTIOIOKEHUE HA

KOOPJAWHATHOM MI0CKOCTH rpadukoB pyHKui Buaa: Y = KX,y = kx + b,y = k/X,y = ax2 + bx +
C, Yy = X3,y =X,y = |X|, B 3aBHCHMOCTH OT 3HaueHHMII K03DPHUIHEHTOB, OIMKHCHIBATE CBOMCTBA
byHKIUH.

CtpouTb 1 U300pakaTh CXeMaTUUECKHU Ipa(UKN KBaIpaTUUHbBIX (YHKLIHNA, ONTMCHIBATH CBOM-
CTBa KBaJAPATUYHBIX (DYHKLIHIA 110 UX rpapuKaM.

PacrioznaBaTh KBagpaTuyHy0 (PyHKIHIO 110 GopMyJie, IPUBOAUTH IPUMEPHI KBaIpaTHUHBIX
(GyHKIMI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apumMeTHUECKYIO K TEOMETPUUYECKYIO TPOTrPECCUH MPU Pa3HBIX CIIOCO0AX 3a-
JAHUS.

BbINOMHATE BBIYUCIIEHUS C UCIIOJIb30BaHUEM (OpMYJT N-TO YjeHa apuPMETHUECKON U Teo-
METPUYECKOU IPOTrPECCUM, CYMMBI IEPBBIX N YWIEHOB.

N300paxkath 4aeHbl OCIEI0BATEIbHOCTH TOYKAMH Ha KOOPAUHATHOM TJIOCKOCTH.

PemaTe 3a1aun, CBSI3aHHBIE C YUCIOBBIMU MOCIEA0BATENLHOCTIMHU, B TOM YKCIIE 3a/1a4U U3
peabHOM JKU3HHU (C HCTIONb30BAaHUEM KaJIbKYJISATOPA, LUU(POBBIX TEXHOJIOTHUH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB Konrpoar  IMpakrtn  (uudposbie)
n/m | TeM MPOrpaMMbl Bceero HbIC qJecKHue oOpa3oBaTe/ibHbIEC
padoTbI paGoTsl | Pecypchl
1 Yucna u Berunciienus. Paiuo- o5 1 bu6mmorexa [IOK
HaJbHBIC YHCIIa https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnreOpanyecKue BhIPaKESHHS 27 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 Y PaBHCHHA 1 HCPABCHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduxu. 24 1 bubnnorexka [HOK
DOyHKIUH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> [ostopenme i 0bodmenue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
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8 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Konrpoar IIpakrn (undposbie)
n/m nporpamMMbi Bcero HbIE yecKHue o0pa3oBaTe/bHbIC
padoThbI padoThbI pecypcbl
1 Yucna u Beruucnenus. Kpaapar- 15 bubnnoreka [HOK
HBIC KOPHU https://m.edsoo.ru/7f417af8
5 Yucina n Beruncienus. CTeneHs ¢ 7 bubmmoreka [JOK
LEJIbIM IT0KA3aTEIEM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHHUS. 5 1 bubnnorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIpaKCHUS. 15 1 bubnuoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBaji- 15 1 bubnuorexa [JOK
paTHbIE ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepuaBeHCTBa. Cu- 13 bubnuorexa [JOK
CTE€MbI YPaBHCHUI https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs 1 HEpABEHCTBA. 12 1 bubnnoreka [HOK
HepasencrBa https://m.edsoo.ru/7f417af8
8 ®ynkuuu. OCHOBHbBIE TOHATHUS 5 E;IESH;I;T:;Z&OU% f4174f8
9 Oynakuu. YucnoBbeie PyHKITUN 9 ngj;ﬁf;;igrouﬁ f4174f8
10 [ToBTopenue u 0600IIEHNE 6 1 Eggjﬁ;f;igrouﬁ £417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME
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9 KUIIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jieioB U Konrpoan IpakTuyec (uudposrie)
n/m  TeM MPorpaMmbl Bcero  Hble KHe o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypchl
1 Yucna u Beruncienus. Jlei- 9 bubmuoreka [JOK
CTBUTEIJIbHBIC YUCIIA https://m.edso00.ru/7f419d08
VYpaBHEHUS U HEPABEHCTBA.
2 VYpaBHeHUs ¢ OTHOU Tepe- 14 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f419d08
MEHHOM
3 VYpaBHEHHUs U HEPABEHCTBA. 14 1 bubnmoreka [JOK
Cucrembl ypaBHEHUI https://m.eds00.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBenctBa https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
> OyHruH 16 L https://m.edso00.ru/7f419d08
5 YuclioBsie 15 1 bu6mmoreka [IOK
OCJIE0BAaTEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHME, 0000MIIECHNE, 18 1 bubnnoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0
I10 ITPOT'PAMME

YUEBHO-METO/IUYECKOE OBECIIEUEHUE OBPA3OBATEJIb-
HOI'O MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Anrebpa, 7 kinacce/ MakapsiueB FO.H., Munmiok H.I'., Hemkos K.U. u apy-
rue; non penakiueit TemsakoBckoro C.A., AkimonepHoe oomiectBo «M3ma-
TenbcTBO «IIpocBelienne»

» Anrebpa, 9 kiacce/ MakapsrueB FO.H., Munmiok H.I'., Hemkos K.W. u npy-
rue; non penakiueit TemskoBckoro C.A., AkimorepHoe o0recTBo «M3ma-
TenbCTBO «IIpocBelienne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
[Toypounblie pa3zpaboTku 1o anredpe 7 kiacc Kk yueOHuky Makaporuesa FO.H.
[Toypounsie pa3zpaboTku o anredpe 9 knacc k yueOHuky Makaperuesa FO.H.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
https://mathb-ege.sdamgia.ru/ https://skysmart.ru/
https://infourok24-1k.ru/ https://uchi.ru/

https://nsportal.ru/ https://www.yaklass.ru/
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