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HHOACHUTEJBbHAA 3AIINCKA

AnrebOpa sBISeTCS OJHMM W3 OCHOBHBIX KypcoB 0a30BOro o0pa3oBaHUs: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTApPHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOOUMO /s TNPOJODKEHHS 00pa3oBaHMsS M B IIOBCETHEBHOMN
*KU3HU. PazButre y oOy4arommxcs Hay4dHbIX MPEICTaBICHUA O MPOUCXOXKIEHUU U CYIIHOCTU
anredpandeckux abCTpakini, croco0e OTpaKEHUSI MaTeMaTHIeCKOW HAYyYHOW HAmpaBICHHOCTH
U TPOIECCOB B MpUPOAE W OOIIecTBe, MpOMaraHAUpyeT MaTeMaTHYeCKOe HCCIeI0OBAaHUE B
HaYYHOM IO3HAHMU U B JalbHEHUIIEM CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
U KauecTBa MBIIUICHHUS, HEOOXOJMMBIX [UIsl TOJJEpXKaHUS B COBPEMEHHOM IU(POBOM
obmectBe. 3ydenne anreOpel TpeOyeT pa3BUTHS HABBIKOB HAONIOJCHUS, CpPaBHEHUS,
OoOHapy»XeHHs ~ 3aKOHOMEpPHOCTH,  TpeOyeT  KpPUTHYECKOH  MBICIH,  CHOCOOHOCTEH
apryMEHTHPOBAaHHO OOOCHOBBIBAThH NICHCTBHS W BBIBOJBI, (OpMYIHpoBaTh ycioBus. OcBoeHHE
Kypca anreOpbl 00ecleyruBaeT pa3BUTHE JIOTMYECKOTO MbBIIUICHUS OOy4YalolmuXcs: OHU
UCTIONB3YIOT JIEAYKTUBHOE W WHIYKTHBHOE pacCyXIeHHE, 0000IIeHHe M KOHKPETH3AIHIO,
abcTparupoBaHue W aHaloruio. Anredpa oOydeHus mpeanoiaraeT o0bEM CaMOCTOATEIbHON
NEeSITeTPHOCTH  O0YYarOIIUXCs, IOATOMY CaMOCTOSITENIbHBIM pEIICHHEM 33Ja4H  SIBISETCS
peanuzanus IesTeIbHOCTHOTO MPUHIIUIA 00yYeHUSI.

B pamkax nporpaMMsl KypcoBOTO Kypca «Anredpay 1Jjisi OCHOBHOTO 00IIero o0pa3oBaHus
MECTO 3aHUMAIOT  COJEp)KaTeNIbHO-METOANYecKre JHHUM: «YUucna ¢ BBIYHUCICHHS,
«AnreOpandeckue BBIpAKEHUS», «YpaBHEHUS M cpaBHEHUs», «DyHkmum». Kaxngas u3 3tux
COJIepKaTEIbHO-METOMUECKUX JTUHUM pa3padaTbiBanach Ha MPOTSHKEHUU TPeX JIeT H3yueHUus
Kypca, B3aMMOJEHCTBYS C JPYyTMMH €ro JIMHUSMH. B Xome wu3ydeHHs ydeOHOTO Kypca
00y4JaroImUMCsl TPUXOJIUTCS BBIMOIHITH JJOTUYECKHE PACCYXACHUS, UCIOIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN S3BIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpay BKIFOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTABIEHHBIE BO BCEX OCHOBHBIX paszjieflax MaTeMaTHYecKOro
o0pa3oBaHMsl, U COJAEWUCTBHE OBJAJAECHHUIO OOyYEeHHEM TMpeAcTaBiIseT CO0O0H  OCHOBY
YHHMBEPCAJILHOIO MaTeMaTHuecKoro s3bika. CoaepxarenbHON M CTPYKTYpHOH (GopMoil Kypca
Kypca «AnreOpay sIBISETCS €ro KOMIUIEKCHBIN XapakTep.

Copepxanne nuHHM «Yucna M BBIYMCICHUS» CIYXKHUT Uil JAlbHEUIIEro H3y4YeHHS
MaTEeMaTHKH, COJCHCTBHSI Pa3BUTHIO Y 00YUYAIOMIUXCS JIOTHYECKOTO MBIIUICHUS, (JOPMHUPOBAHUIO
HaBBIKOB HCIOJb30BAHUS QITOPUTMOB, a TaKXKE OCBOCHHUIO TPAKTHUECKUX HABBIKOB,
HEOOXOAMMBIX JJIsI TOBCETHEBHOM JKU3HU. Pa3BUTHE MOHATHI O KOJTUYECTBE HA YPOBHE Oa30BOTO
o0rmiero oO0pa3oBaHusl CBA3aHO C PAlMOHAIBHBIMU U HUpPpAlMOHAIBHBIMU YHCIIaMH, CIIOCOOaMH,
NPEJCTAaBICHHBIMA O JCWCTBUTEIHFHOM KOJHMYECTBE. 3aBEPIICHUE OCBOSHUS YHMCIOBON JMHHUU
OTHECEHO K cpe/iHeMy 00111eMy 00pa30BaHUIo.

Cognepkanue JABYX alnreOpanyeckux JMHUM — «AJNTeOpandyeckue BBIPAKEHUS» U
«YpaBHEHUS U BBIPAKEHUS» CIIOCOOCTBYIOT (POPMUPOBAHUIO Y 00YUAIOMIMXCSI MATEMATHYECKOTO
ammapara, HeoOXOIUMOTO ISl pelIeHUs 3a/1ad MaTeMaTHKH, COOTBETCTBYIOUIMX TPEAMETOB U
PaKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHe 06a3oBoro ooOmiero obOpa3oBaHHs Yy4ueOHBIH
MaTepHuall TPYHIHPYETCs BOKPYT PAIMOHATIBHBIX BBIPAKEHUH. AireOpa yUWTHIBACT 3HAYCHHE
MaTeMaTHKH KakK sI3bIKa JJIS TIOCTPOCHUS MATeMaTHYECKHUX MOJEJel, ONMHUCAaHUs MPOLECCOB U
NOCNEeACTBUM peanbHOro Mupa. B 3amaunm oOyuenust anreOpe BXOAUT TakkKe JajbHeEllliee
pasBUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOIUMOT0, B YACTHOCTH, JUIsI OCBOEHHS KYPCOBOM
WHPOPMATHKHA, W BIIQJCHUS HaBBIKAMH JIEAYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBanue
CUMBOJHMYECKHUX  (opM  cHocoOCTBYET  Pa3BUTHIO  BOOOpakeHHs, CHOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxane (GYHKIHOHATHHO-TPAQUUECKOW JIMHUM OPHEHTUPOBAHO Ha IOJydeHHE
oOydJaromuMy 3HaHUN O (YHKIUAX, TaKUX KaK BaKHEHIIas MareMaThyeckas MOJelNb, IS
ONMMCAaHUA U uccieqoBaHus dS(PQPEKTUBHBIX MPOLECCOB U TMOCIEACTBUH B NpUpOlE U
obmectBe. [TonroToBka MaTepualioB Ui Pa3BUTUs OOYYalOIIMXCS METOIOB HCIOJIb30BAHUS
pa3IMYHBIX BBIPA3UTENBHBIX CPEJICTB $3bIKA MAaT€MaTUKU — CJOBECHBIX, CHMBOJIMYECKUX,



rpadguueckux — BHOCHT BKJIAJ B MEXaHU3Mbl NPEJICTABICHUNM MAaTeMaTUKH B Pa3BUTUHU
LUBUJIIM3ALUHU U KYJIbTYPBI.

Cornacno yueOHOMY IU1aHy B 7-9 Kitaccax u3ydaercs yueOHbIH Kypce «Anredpa, KOTOpbIi
BKJIIOUAeT B ce0s cleayrolue OCHOBHBIE pa3lienibl cojepxaHus: «Yuciaa U BBIUHCICHUSD,
«Anrebpandeckue BEIpKEHUD, « Y paBHEHUS U I0KA3aTEIbCTBAY, « DYyHKIIUNY.

Ha u3yuenue yueOHoro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 yaca (3
yaca B Henento), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIENIO) .

COAEPXAHUE OBYUYEHUSA
7 KJIACC

Yucia ¥ BLIYHCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0 OT OJHON (OPMBI 3aIUCHIBACT APOOEH K
npyroil. [lonsatne pazymMHOro umcnia, 3arucH, CPaBHEHUs, YNOPSAJOUYMBAHUS PallMOHATIBHBIX
ymcelsl. Apudmernyeckue NeHCTBUS ¢ palMOHAIBHBIMU uuciaamu. Pelenue 3aiad nmpuMeHEHUs
IPAaKTUKU Ha 4acTu, Ha ApoOH.

CreneHb ¢ HMCXOJHBIMHM IPU3HAKAMU: ONpEIEIIEHUE, NpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIIpe/IeNIeHus], 3alUCh YMcen OonbLIMX pa3mMepoB. [IpoleHThl, 3amuch HPOLIEHTOB B
BUEO IpoOHM W ApoOM B BHUJIEO MPOIEHTOB. TPy OCHOBHBIC 3a7aydl IO TPOILIEHTAM, PEUICHHE
3ajiay 10 MPAKTUYECKOM MPAKTUKE.

[TpyMeHeHre TpU3HAKOB JI€IMMOCTH, IPUMEHEHNE MHOKUTENEH HaTypaJlbHBIX YHUCEN.

PeasibHbIe 3aBUCMMOCTH, B TOM YHCIIE IIpsiMasi U 00paTHas MPONOPLUOHATBHOCTb.

Auredpanyeckue BbIpaKeHHUs

[lepemenHble, 4YMUCIOBOE 3HAYEHUE BBIpAXKAETCA INEepeMEHHO. JlomycTuMble 3HAYCHMS
ucnoip3oBanus. llpencraBnenre 3aBUCUMOCTHM  MEXAYy KpPYNHBIMH KOMIIAHUSIMH B BHJIE
dopmynsl. Beruncnennss  no  ¢opmynam. [lpeoOpa3oBanue  OyKBEHHBIX  BBIpaKEHHI,
POKIECTBEHCKUE IKBUBAJICHTE BBIPAXKEHUH, TPaBHUJIa KOHBEPTALIMH CYMMBI U BBIIUIATHI, IpaBUiIa
pacKphITUsl CKOOOK U MPUBEACHUS KaKUX-TTMOO0 claraeMbIX.

CBolicTBa UMEIOT YHUKAJIbHBIE IPEUMYLIECTBA.

OpHowieHbl U MHOrowieHsl. CteneHb MHorowieHa. Cil0)keHHEe, BBIUNTAaHUE, YMHOKEHUE
MHOTO4JIeHOB. @OpMyYJIbI  COKpPAlIEHHOIO  YMHOMKEHUS: KBaJpaT CyMMbl U KBajpar
pasHocTH. PopMyJia pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHus

VYpaBHeHUe, KOpEeHb ypaBHEHMs, MpaBHJia NPeoOpa3oBaHusl YpaBHEHUH, paBHOCUIBHOCTb
bopMyIIbI.

JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YUCIOM KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHreM JUHEHHBIX ypaBHeHHI. CocTaBieHHEe MaTepuana I0 YCIOBUIO 3aaayu. Pemienue
TEKCTOBBIX 3a/]a4 C TIOMOIIbIO METOAA.

Jlunelinoe ypaBHEHHE C JBYMs MIEPEMEHHBIMHU U ero rpadukom. CrucreMa IBYXJIMHEHHBIX
pe3yslbTaTOB €  JBYyMs  I[€pEMEHHBIMU. PenieHne  CHCTEMBl  THUIIOBBIX  METOJOB
MOJICTaHOBKU. [IpuMepbl perieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOUIbI0 CUCTEMBI MOJICITMPOBAHHUSL.

DOyHKIUHA

Koopaunats! Touek npsimo. UncinoBble NpoMexxyTKU. PaccTossHue Mexay ABYMs TOUYKaMH
KOOpJMHAT MPSIMOM.

[MpsmoyronbHast cuctema kKoopaumHaT, ocu OX m Oy . AOGciicca W opAMHATA TOYEK Ha
KOOpAMHATHOM 1tockocTH. [IpumMeps! rpadukos, 3a1aHHbIX Gopmyit. Utenne rpagukos Tpedyer
3apucuMocTH. [lonstue @ynkuuu. I'paduk Gynkuuu. CoiictBa ¢pyHkiuu. Jlnneitnas GyHkuus,
ee rpaduk. 'papux ¢ynkuun y = |x|. I'padudeckoe perieHue IUHEHHBIX U CHCTEMHBIX
JMHEWHBIX TAaHHBIX.

8 KIIACC
Yucya 1 BLIYUCIECHHUS



KBanparubiit KOpPEHb U3 yucna. [Ipennoxenue 00 HppalHOHAIIEHOM
noacuere. JlecaTuuHbple NpUOIMKEHHUS HppaluoHaIbHbIX uucen. CBoiicTBa apupMeTHuecKux
KBaJpaTHbIX KOpHEH M MX NPUMEHEHHE K IPEoOpa30OBAHMIO UHCIOBBIX BBIPAKEHUH U
BBIUMCJICHHH. JIeiCTBUTEILHBIC YHCIIA.

CrerneHs ¢ 1eIbIM IPU3HAKOM U €€ cBoiicTBamu. CTaHapTHAsI 3alMCh YUCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TPEXUWIECH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas J1poOb. OCHOBHOE CBOMCTBO  anreOpawmdeckoit  npobu. CroxeHue,
BBIUUTAHNE, YMHOXKEHHUE, JefieHHe anreOpandeckux aApoOei. PanmonanbHble BBIPaKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHus

KBagpatHoe ypaBHeHHe, (opMysia KOPHEBOTO KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Onpenenenue omnpeneneHus, CBOIALIErocs K JMHEWHBIM U KBaapaTHbeIM. [Ipocreiiniue
JpOOHO-pallOHATIbHBIE YPABHEHUS.

['padmueckas nHTEpHpeTalysl CUrHajga ¢ JIByMS IIE€PEMEHHBIMU U CHUCTEMHBIX JIMHEHHBIX
CUTHAJIOB C JIByMs IlepeMEHHbIMU. [IprMepsl pelieHnii CUCTEM HEJIMHENHBIX METOLOB C IByMs
[IEPEMEHHBIMH.

Perenue TekCTOBBIX 3ajay anreOpandeckuM CriocoOOM.

Paznuunble 1Bera n ux cBoicTBa. HepaBeHCTBO ¢ OJHON NepeMEHHOH. PaBHOCHMIIBHOCTB
uBera. JIuHelHple LBETHI ¢ ONHOM NepeMeHHOU. CUCTEMBl JMHEWHBIX COCAMHEHMH C OJHOMU
IIEPEMEHHOM.

DOyHKIUHA

ITonsTne ¢ynkuuu. O6macTh OIpeeICHUs u MHOECTBO pe3yabTaToB
¢byHkuuii. BoamoxxHocTy 3a1anus GyHKUIUH.

I'padux Pynkmun. Yrenne cpoiictBa ¢(yHKImu 1o ee rpaduky. [Ipumepsr dyHKImiA
rpauKOB, OTPAXKAIOLINX pealIbHbIE POLIECCHI.

@OYHKIMYM, ONUCHIBAIOIINE MpsIMbIE W TPONOPLHUOHAIBHBIE 3aBUCHUMOCTH OT HUX
rpa¢ukoB. ®yHKUMU y 3HaK paeno Hkc?2, y 3Hak paeéno Hkc3,y 3HAaK paBHO Vx
y=|X| . [pacduueckoe pemieHne, aHATUTHYECKAsT K CUCTEMHAs! HH(OPMAITHSL.

9 KUIACC

Yuciia ¥ BbIYUCICHUA

PannonanbHble yKcna, HppalMoOHAIbHbBIE YKCIa, KOHEYHbIE U OECKOHEYHbIE JECATHYHBIE
npodu. Jlanee cnenyrorT uucna, ACUCTBUTENbHBIE 4YMCIa KaK OECKOHEYHbBIE JECATHYHBIE
npobu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBME MEXKIY  OTACIbHBIMM  BEIECTBAMU U
KOOPJMHATHOU IIPSMOM.

CpaBHeHue peanbHbIX YuCell, apuMeTnyeckue NeUCTBUS ¢ peaJIbHbIMU YHCIaMHU.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JTUTEITLHOCTh MPOLIECCOB B OKPYIKAIOIIEM MHPE.

[IpubmwkéHHoe  3HAYCHHE U3MEpEHUsl, TOYHOCTh npubmmkenus. OKpyrieHue
yrcen. [Ipukuka v olieHKa pe3yIbTaToB MU(POBAHMSL.

YpaBHeHust

Jlunelinoe ypaBHenue. OnpeeneHue onpeaeeHusi, CBOIAIIErocs K JUHEHHBIM.

KBanpatHoe ypaBHeHue. Onpenenenue orpezeneHus, CBOJIAILETOCS K

KBaJIpaTHBIM. bukBajpatHoe ypaBHeHue. [IpuMepsl pelieHud HAYaIbHOTO HAMPSOIKEHUS U
4eTBEPTOU CTETICHH PACIIPEACIICHHUS] MHOKUTEIIEH.

Pemenne npoOHO-pallMOHANBHBIX METOJIOB. PelieHne TeKCTOBBIX 3ajad ajare0panyecKuM
METOIOM.

VpaBHeHHE ¢ ABYyMsl TIEpEeMEHHBIMH U ero rpaduk. Pemenne cucreM IBYyXJIMHEWHBIX
METO/IOB C JBYMs IepeMeHHbIMU. CUCTEMBI pEIIeHUs] ABYX METOAOB, OJHA U3 KOTOPBIX
JUHEWHas, JApyras — BTOPOW cTeneHu. BusyanbHas WHTEpIpeTanusi CHCTEMbl C JIBYMS
MepEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIiocoO0M.

Paznuunblie 11BeTa 1 UX CBOMCTBA.



Pemenve JIMHEWHBIX YCIIOBUM C OJHOW INEPEMEHHOMU. PellleHne CUCTEMHBIX JIMHEWHBIX
pemieHuit ¢ onHoM nepeMenHoil. KBagpatueie uBetsl. ['paduueckas nuutepnperanusi CMHMBOJIOB U
CUCTEM C ABYMS IIEPEMEHHBIMHU.

DOyHKIUA

KBangpatnunas ¢ynknus, ee rpadguk u cBoiicTa. [lapaGona, KOOpIWHATHI BEPIIUH
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

I'paduxn dyukmmit: y =kx, y =kx + b, y =k/x, y =x3, y =X, y = |x| u ux cBoiicTa.

Caenyromue noc/jie0BaTeJJbHOCTH U Nporpecca

[TonsiTe 4MCIOBOM MOCIENOBATEIBLHOCTH. 3aJJaHUE TOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyael 1 GOpMYIIBI N -TO YWICHA.

Apudmernueckas u reOMETpUYECKas nporpeccur. @opMyiisl N -ro YJIeHa
apu(MEeTHUECKON U TeOMETPUYECKON MPOrpeCcCHH, KOJIMYECTBO MEPBBIX N YEIIOBEK.

N300pakeHre YJICHOB apU(PMETUYECKOH W TE€OMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTU. JINHEHHBIN U 9KCIIOHEHIIMAIBHBINA POCT. CI0XKHBIE IPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoOCTHBIE PpPe3yJabTAaThl OCBOCHUS MPOrpaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTepU3YIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

C Y4ETOM HHTEpeca K MPOILIJIOMY U COBPEMEHHOW POCCUUCKON MAaTEMaTHUKE, HEHHOCTHBIM
OTHOIIEHHEM K JIOCTIKEHUSIM POCCHUMCKMX MAaTeMaTHKOB M POCCHUHCKON MaTeMaTHuecKoi
IIKOJIBI, K HCITOJIb30BAHUIO ATUX JOCTUKCHHIA B IPYTHX HAayKaX U MPUKIIATHBIX IOHATHSIX;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTh K OCYIIECTBICHHIO NOTEHLMalda TpakJaHMHA M pealu3alld ero Ipas,
MPEJICTaBICHHE MaTEMAaTUYECKIX OCHOB Pa3BUTHUS PA3IMYHBIX CTPYKTYD, B3TISI0B, COIIMATBHBIX
MpoiieccoB 00mecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTh K OOCYXIECHHIO 3THUX
npo0iieM, MPaKTUIECKUM IPUMEHEHUEM JOCTHKEHHUI HayKH, OCO3HAHUEM BaKHOCTHU MOPAIBHO-
ATUYECKUX MPeoOpa3oBaHUM B 1€ATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKAa Ha aKTHUBHOE y4yacTHE B OOECIEUEHUHU MPAKTUYECKUX 3a]ad MaTeMaTU4ecKOM
HAIPaBIEHHOCTH, OCO3HAHHWEM Ba)KHOCTH MATEMAaTUYECKOTO OOpa30BaHMS Ha BCIO KU3Hb IS
YCHENTHOW MPOPECCHOHAIBHON ACITEIHHOCTA U PA3BUTHUS HEOOXOIUMBIX YMEHUN, OCOZHAHHBIM
BBIOOPOM M TIOCTPOEHUEM HHAWBHUIYATbHON TPACKTOPUU OOPA30BAHMS U KUZHEHHBIX TJIAHOB C
Y4eTOM JIMYHBIX HHTEPECOB U OOIIECTBEHHOTO MHCHHSI,

4) 3cTeTHYeCKOE BOCIMTAHHUE:

MOHUMAaHNE SMOIUOHATFHOMY M ACTETHYECKOMY BOCTIPUSTHIO MATEMATHUYECKHUX OOBEKTOB,
3a/1a4y, pEIIeHUH, pacCyKICHHH, yMEHHMIO BHJIETh MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpHUEHTAIMSI B JIEATEITHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHHI 00
OCHOBHBIX MPUHIIUIIAX PA3BUTHUS YEIIOBEKA, IPUPOJILI U OOIIEeCTBA, TOHUMAaHUE MAaTeMAaTHUECKON
HAyKu Kak cQepbl IeATCIbHOCTH, JTallbl €€ Pa3BUTHS W HWHHOBAIMOHHOCTH JUISI Pa3BUTHS
[UBUJIM3AIMH, BIAJCHUE S3BIKOM MAaTEMaTUKU W MAaTeMaTUYecKOW KyJIbTYpOW KaK CpEICTBO
MMO3HAHMSI MUPA, BIIAJICHUE TTPOCTEUIITMMHU HABBIKAMH MCCIICIOBATENCH S TEIIBHOCTD;

6) rocyiapcrBeHHoOe BOCIHMTAaHUE, 3200Ta 0 KYJbTYpe, 310POBbe U IMOLUOHAIBHOM
COCTOSIHMH:

TOTOBJIIO TMPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B Pa3BUTHHM CBOETO 370POBbs, BEIECHUU
310pOBOTO 00pa3a *U3HU (370pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEXKUM 3aHATHA M OTIBIXA,
peryiaspHas ~ JUHAMHKA  aKTUBHOCTH), C(HOPMHUPOBAHHOCTBIO  HABBIKOB  pedieKcHH,
PEBOIIOIIMOHHOCTH CBOMX TPaB Ha OIMMUOKY U TAKUX K€ TPaB JPYroro 4eI0BeKa;



7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIlMsl Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWW A pelleHus 3adad B 00jacTu
0€30MacHOCTH OKPY’KaIOIIEeH Cpe/bl, IIAHUPOBAHUE IIOCTYNKOB M OIEHKA MX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaIoLIel cpesbl, OCO3HAHUE TII00AIBbHOrO XapakTepa SKOJIOTHYECKHX
npoOJeM U yTel UX pelIeHHUs;

8) aganTanus K U3MEHSIOIUMCS YCJIOBUSM COIUAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBHO K HeﬁCTBHHM B YCIOBHUAX HCONPCACICHHOCTH, IIOBBIICHHUC YPOBHA
KOMIIETEHTHOCTH CBOEH 4epe3 MPaKTUYECKYIO JESTeNbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y
JOpyTUX JII0JeH, mpruoOpeTaTh B COBMECTHOM JAEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM M HABBIKU HA
OCHOBE OIIbITa IPYTHX;

Heo0GxonuMocTh B TOSBICHHM HOBBIX 3HAHUM, B TOM 4YHCIe (GOPMYIHPOBATH HJIEH,
MOHSTHSI, TUIOTE3bl 00 OOBEKTax M SBICHUSAX, B TOM YHCIE paHee H3BECTHBIX, OCO3HABaTh
HEA0CTaTKN CO6CTB€HHBIX 3HAHUU U KOMHCTCHTHOCTCﬁ, IJIaHUPOBATL CBOC PA3BUTHC,

OCO3HaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAllMIO KaK BBHI3OB,
TpeOYIOUMii KOHTPMEP, KOPPEKTUPOBATh MPHHATHIC PEHICHUS M NeHCTBUSA, (POPMYyIMpOBaTH U
OLICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTenbHbIC YHMBEPCAJIbHbIC TEXHOJOTHYEeCKHUE 1eiCTBHA

Ba3oBble Joruyeckue neiicTBus:

BBISIBJIATh M XapaKTepU30BaTb OCHOBHBIE NPU3HAKM MaTeMaTHUECKUX OOBEKTOB, MOSCHEHMS,
CBSA3M MEXJy HMOHATUSIMU, (POPMYJIUPOBATH ONPEACICHUE MOHATHI, COXPAaHATh CYIIECTBEHHBIN
IOpU3HAK KiIacCU(UKAMK, OCHOBAaHUS [UId OOOOILNEHUS W CpaBHEHUS CBsA3€H, KpuTepuit
IIPOBEJICHUS aHAJIN3A;

BOCIIPMHUMATh, (POPMYyIUpPOBaTh U MPe0OPa30BbIBATE CYXKIECHUS: MPEAB3ATHIE U OTPHUILIATENIbHBIE,
€MHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISBIIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (PaKTax, TaHHbIX,
HAOJIIOJIEHUSAX U YTBEP)KACHMSX, MpeasiaraTb KPUTEPUU JUIsl BBISIBJICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNlaTh BBIBOJIbI C HCIOJb30BAaHUEM JIOTUKM COXPAHEHMs, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3z0upath J10Ka3aTeabCTBA MAaTEMaTUUECKUX YTBEPKACHUN (IIpsIMbIE U MPOTUBHBIE), TIPOBOIUTH
CaMOCTOSITENIbHO OOOCHOBAaHHBIE JIOKAa3aTEeIbCTBA MaTeMaTH4YeCKMX (PAKTOB, BBICTPAUBATh
apryMeHTbl, TPUBOJAUTHL TPUMEPHl U  KOHTPHOPHUMEPHL, OOOCHOBHIBATH COOCTBEHHbIE
paccyXJIeHus;

BbIOpaTh CIOCOO pelieHus ydeOHOW 3ajaud (CpaBHUBAaTh HECKOJIBKO BApUAHTOB pEILIECHUM,
BBIOMpATh HanOoJIee MOIXOAAIINE BAPUAHTHI C YI€TOM, CAMOCTOSITENILHO BbIJICIIEHHBIX).
Ba3zoBrble uccienoBarenbckme 1eiCTBUS !

UCTOJIb30BaTh B KayeCTBE HCCIIEAOBATENLCKOTO HHCTPYMEHTa MO3HaHMA, (HOPMYyITUpPOBATh
BONPOCH, (DUKCHUPOBATH MPOTUBOPEUHE, MPOOJIEMY, CaMOCTOATEIBHO COXPAHSATh HCKOE U
cyuiecTByolee, (opMupoBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBECTU IO CAMOCTOSITEJIbHO COCTABJIEHHOMY ILJIaHY HEOOJBIION 3KCHEPHUMEHT, HeOOJbIIoe
UCCIIEIOBAaHUE 110 YCTAaHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHCHMOCTH
00BEKTOB MEX]Ty COOO0I;

CaMOCTOSITENNbHO (OpMYIUPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yJbTaTaM IMPOBEIEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAaHNs, OLIEHUBAThH JOCTOBEPHOCTh PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUII;
CIIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAKXKE BbIIBUHYTh OOpb0Y O €ro pa3BUTUHU
B HOBBIX YCJIOBHSX.

PabGora ¢ undopmanmeii:

BBISBIISITH HEJJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMAIMH, JAHHBIX, PECYpPCOB ISl PEIICHUS
3a]a4H;



BBIOMPATh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIUIO Pa3IUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BBIOpaTh (popMy mpeacTaBieHus HHPOPMALUN U WILTIOCTPUPOBATH PElIaeMble 3a/1a4 CXEMaMH,
JyarpaMMamu, HHOU rpaduKoil 1 HX KOMOMHALUSAMY;

OLICHUTh HANEKHOCTh HMH(POPMALMM TIO KPUTEPUSAM, MPEUIOKEHHBIM YYHUTEIEM WM
c(OpMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBbIE YHMBepPCAIbHbIe TEXHOJIOTHYeCKHe AeiicTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUM C TPEOOBAHMAMM U KPUTEPUSIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHMS B YCTHBIX M IMHCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y peIleHHs 3a/1a4, KOMMEHTHPOBATh IOJIY4YEHHBIH pe3yibTaT;
B X0Jie 0OCY)XKIEHHsI 33aJaBaTh BOIPOCHI MO CYLIECTBYIOIIEH 00CyXaaeMoi Teme, mpobiemam,
pelaeMoil 3a1aue, BbICKa3bIBaTh UJEH, LIeJICHANIPABICHHbIE TTOMCKOBBIE PEIIEHNUs, COTOCTABIIATh
CBOM MHEHHUS C OOCYXIEHHUSMH JPYIMX YYacTHHKOB JHMajora, HaxXOAWTh apryMEHTHl U
COIIOCTAaBJISAITh MO3UILMHU, B KOPPEKTHOU opme (HOpMyITUpOBaTh Pa3HOIIACHsl, CBOU BO3PAKEHHUS;
BbICOTA  pE3yJbTAaTOB  pEIICHMs  3aJaud, OKCIEPUMEHTa, HCCJIEJOBAaHMs,  IPOEKTa,
CaMOCTOSITENILHO MIpecelaTeNb s IPEeICTaBICHUS ¢ YUETOM 3a/1a4 [TPE3eHTALUHN U CHAPYXKHU;
NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHAHOH W HMHIUBUAYAIbHOW pabOTHl TpHU
pELICHUH MaTeMaTHYeCKUX 3a/1a4;

NPUHATH 1IE€JIb COBMECTHOW IESTENbHOCTH, CINIAHMPOBATH OPTaHH3AIMI0O COBMECTHOW pPaboOTHI,
ONpeNeNUTh BUIBl PAabOT, JOroBapuBaThC, OOCYXIaTh MPOLECC M Pe3ysbTaThl PabOTHI,
00Cy»X/1aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpPYyMNNOBBIX (opmax paboTel (00CyxIeHHs, OOMEH MHEHMSMH, MO3IOBbIE
IITYPMBI U JIPYTHUE), BHIOJHATH CBOIO YacTh pabOTHI M KOOPJAMHHUPOBATH JCHCTBUS C JAPYTHMHU
YJIeHAMU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MHPOIYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM KOJIJICKTHBHBIM B3aHMOICHCTBHEM.

Pery1siTuBHbIEe yHMBepcalbHbIe TEXHOJIOTHYeCKHe AeiicTBUS

Camoopranusauus:

CaMocTOSTENbHO COCTABUTH IUIAH, aJITOPUTM pEIIeHUs 3a/1a4M (WM ero 4acTb), BBIOpaTh crocod
pemeHust ¢ y4€ToM peajbHBIX PEeCYypCOB U €CTECTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M
KOPPEKTHPOBATh BAPUAHTHI pEeIlIeHUH ¢ y4ETOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH MHTEIEKT:

BJIAJ€Th METOJAAMU CaMOIIPOBEPKH, CaMOKOHTPOJS IIpolecca M TMOJIy4YEeHUs pe3ysbTaToB
pelIeHusl MaTeMaTHIeCKOH 3a/1a4H;

OpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INPH BO3HHUKHOBEHUM 3a7ayl, BHECTH
KOPPEKTHBBl B JIEATETBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJIEHHBIX OIINOOK,
BBISIBIIEHHBIX BO3MOKHOCTEH;

OLICHUTh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH MOCTaBICHHOM LIETH U YCIOBUIM, OOBSICHUTH
OPUYMHBI  JOCTIDKEHUS MM HEAOCTIDKEHMS IeNd, HaWTH OmuOKy, JaThb OICHKY
PUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K okonuanuto oOydeHust B 7 Kjaacce 0Oydarouuiicss Noay4yaeT cielylolue MpeMeTHbIe
pe3yIIbTATHI:

Yuciia 1 BbIYUCICHUA

Bb1 BeITIONTHSIETE, coYeTasi YCTHBIE W TTMCHMEHHBIE TIPUEMBI, apru(MeTHIeCKre JTCHCTBHS C
palMOHATILHBIMHU YUCIIAMH.

HaxonuTh 3Hau€HNE YHCIOBBIX BBIPAKEHUH, TPUMEHATH pa3IMIHbIE METOIBI U IPUHUMATD
BBIYUCIICHUS PE3YJIbTaTOB JAPOOHBIX BBIPAXKEHUH, COAEpIKAIIMX OOBIKHOBEHHBIE M JIECATHUHBIC
JIpo0wu.

[Tepexoautes OT onHOM (opMBI K Apyroil (mpeoOpa3oBHIBaTh AECATHUHYIO ApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO
IpOOB).



CpaBHUBATH U YIIOPSAI0YMBATH PAllMOHAIbHBIE YHCIA.

OKpyrasiTh YnCIa.

BoinonHuTe NpuUKUIKY ¥ HaOMIOAANTE 32 PE3YJIbTATOM, U3MEPSITE U3MEPEHUS YUCIOBBIX
BBIPAKEHMI. BBl BBINOIHAETE NEUCTBUS CO CTYIIEHAMU C €CTECTBEHHBIMM IMOKA3aTEISIMU.

[TpyMeHsTh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaIbHbIX YUCEIL.

Pemate NnpakTUKO-OPUEHTUPOBAHHBIE 3a/a4d, CBSI3aHHBIE C OTHOLUEHUWEM K BEIMYMHE,
[IPONOPLUOHAILHOCTH BEMYMHBI, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4€TOM OrpaHHYEHUH, C yUeTOM paccMaTpuBaeMbIX OOBEKTOB.

AulredpanyecKkue BbIpasKeHUs1

Hcnonp3yiiTe anrebpandeckyto TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSIMTE UX B IIpOLecce
U3y4eHHs yueOHOro MaTepuania.

Haxoxnenve 3HaueHu OyKBEHHBIX BBIPAKECHUM MTPH 3a1aHHBIX 3HAYCHUSIX (QYHKIUH.

Bb1 mpeoOpasyere 11e510r0 BBIpaKEHUST B MHOTOWICHBI, PUBEICHHBIC HIKE, PACKpPhIBAs
CKOOKH.

BolnosniHuTE YMHOXXEHHE OJIHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOIOYIEH,
npuMeHuTe GopMyIIbl KBaJpaTa BEIMYUHBI U KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pacupe/ielIeHue MHOIOWIEHOB HA MHOKUTENIM C MOMOILBIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHTENS, TPYNIHUPOBKU CIIaraeMbIX, MPUMEHEHUsI (OPMYJIbI COKPAIIEHHOTO
YMHOKEHUS.

[TpumensTh peoOpa3oBaHre MHOTOUWICHOB AJI PEUICHHUS Pa3TUYHbIX 33[a4 MAaTEMaTHKH,
COOTBETCTBYIOIIUX MPEIMETOB, U3 IPAKTUUECKON IPAKTUKH.

Hcnone3yiiTe CBOMCTBA CTENEHEH C €CTECTBEHHBIMHU IMOKA3aTeIsIMU AJis MpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus

Pewars siMHEVHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, NPUMEHSs IPaBWIA IEPEXOAa OT
MCXOJHOIO YPaBHEHHsS K PpaBHOCWIBHOMY eMy. lIpoBeputb, sBII€TCA 4YHCIOM KOPHEBOTO
YpaBHEHHUS.

[TpumensTH rpaduyeckre METo bl pU 00eCIeYeHUH JTMHEHHBIX JAaHHBIX U UX CUCTEM.

[TogOupate mpuMepbl Map YHUCEN, MPEICTABIAIONINE COOOW TpPATUIIMOHHBIC JIMHEHHBIC
YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

[Toctpouth B KOOPAMHATHON IJIOCKOCTH TpapuK JHMHEWHOIO YpaBHEHHS C JABYMS
NEepEeMEHHBIMH, UCTIONb3YS TpaduK, MPUBEIS PUMEPHI PELICHNS YPaBHEHUH.

Pemats cucreMbl IBYXJIMHEHHBIX YpaBHEHMH € JABYMs IE€PEMEHHBIMH, B TOM YHCIE
rpau4ecKy.

s aToro coznaiite u 00paboTraiiTe TMHEHHYIO (OPMYITy WM CUCTEMY JTMHEHHBIX TAHHBIX
10 YCJIOBMIO 33/1a4M, HHTEPIPETUPYHTE B COOTBETCTBUH C KOHTEKCTOM 3aJa4H, YTOOBI OJTYYHUTh
ITOJIyYEHHBIN pe3yJIbTar.

DOyHKIUHA

N300paxaTh KOOPAWHATHON TIPSMOM TOYKH, COOTBETCTBYIOIIEH 3a/IaHHBIM KOOPJIUHATAM,
JTydam, OTpe3KaM, HHTEepBaJlaM, 3alliChIBATh YUCIOBBIE IPOMEKYTKU B AJIr€OpPandeckoM sI3bIKE.

OTMeTUTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 3a/laHHBIM KOOpAMHATaM, MOCTPOUTH
rpaduku tuHeHbIX GyHKuui. [Toctpouts rpaduk GyHkuum y = [X|.

OnuceiBaTh ¢ MOMOIIbIO OCOOBIX (DYHKIUH, 3aBUCSAIIMX MEXIY BEIUYMHAMU: CKOPOCTH,
BpeMs, pAcCTOSHUE, Le€Ha, KOJIWYECTBO, CTOUMOCTb, INPOU3BOAMTEIBHOCTh, BpeMs, 00beM
paboTHI.

Haxoxxnenue 3HaueHust GyHKIIUU B COOTBETCTBUHU C MPUBEIEHHBIM apIyMEHTOM.

[Torumate rpaduyeckue crocoObl MPeACTaBICHUS U aHan3a UH(GOPMAIUHU, U3BJICKATh U
UHTEPIPETHPOBATH UHPOPMAIIUIO U3 TPa(UKOB, CBSI3aHHBIX C MPOLIECCAMU U 3aBUCUMOCTSIMU.

K oxonuanuio oOydeHus B 8 kjacce oOy4aromuics MoydaeT CIAEAYIOIINE MPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCIICHUSA



Hcnonp3yiiTe HadajabHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHUCEN IS
CpaBHEHMsI, OKPYIJICHMH M BBIYMCIECHUH, HM300pa3suTe NEHCTBUTENIBHBIE YUCIIA TOYKAMHM Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHss MoHATHE apU(PMETUUECKOTO KBaJIpaTHOTO KOPHS, HAalliuTe KBaJIpaTHbIE KOPHH,
UCTIONB3Ysl TPH HEOOXOJUMOCTH KAJIbKYJISATOp, BBINOJHUTE NPeoOpa3oBaHHE BBIPAKCHHIA,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3yiiTe 3amucu OONBIINX M MAJICHBKHX YHCEN C IMOMOIIBI0 JCCATUYHBIX ApoOel U
crynenei uucen 10.

Auredpanyeckune BbIpaKeHHUs

[Ipn 3aMeHe MOHATHUSA CTENEHH C LEJIbIM I0Ka3aTeleM, BBINOJHUTE MpeoOpa3oBaHUE
BBIPAXEHU, COIEPIKALUX CTENEHU C LIEIbIM II0KA3aTENIEM.

Bb1 HanonHseTEe pOXKAECTBEHCKHE TPE0Opa30BaHus pallMOHAIBHBIX BBIPAXKEHNUN HA OCHOBE
NpaBWiI JEHCTBUN HAaJlL MHOTUMH HJICSIMH U JIT€0OpandecKUMU APOOSIMH.

PacknanpiBaeM KBaJpaTHbBIE TPEXUWIEHB! HA MHOKUTEIIH.

[TpumeHsTh peoOpa3oBaHUE BBIPAXKEHUH IS pelIeHUs pa3iIMyYHbIX 3a]a4 MaTeMaTHKH,
COOTBETCTBYIOIIUX MPEIMETOB, UCXOAS U3 IPAKTUYECKOM MPAKTUKH.

YpaBHeHus

Pemars nmHelHble, KBaJpaTHBIE YPaBHEHUS U PALMOHAJIBHBIE YPABHEHMSI, CBOISILINAEC K
HUM, CUCTEMBI JIBYX (POPMYII C IByMsI IEPEMEHHBIMHU.

[TpoBoauTh HpOCTEHIINE UCCIENOBAHMS MAaTEMaTUYECKMX M MAaTeMAaTUYECKUX CUCTEM, B
TOM YHCJIE C IPUMEHEHUEM I'papuueCcKUX MPECTaBICHUN (yCTAaHOBICHHUE, UMEET JIU YPaBHEHUE
WIN CUCTEMY MaTeMaTHUECKUX PELICHUM, €ClI TAKOBbIE UIMEIOTCS, CTOJIBKO U IIPoYee).

[lepexoanuTs OT 3ama4d CIOBECHON (HOPMYIUPOBKH K ee anreOpanyecKod MOAENTH ¢
IIOMOLIbIO COCTAaBJIICHUS YPAaBHEHUN WM CUCTEMBI aJIrOPUTMOB, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H, IIOJy4EHHbII pe3yibTar.

[TpyMeHATH CBOMCTBA YNCIIOBBIX CUMBOJIOB U1l CPABHEHMSI, OLICHUBATh, PEILIATh JIMHEWHBIE
CUMBOJIBI C OJHOW NEPEMEHHOM W MX CHCTEMbl, JaBas TrpapUuecKyl0 HWUIIOCTPAIUIO
3 PEKTUBHBIX PELICHUH [IBETOB, CUCTEM L[BETOB.

DOyHKIUUHA

[ToHuMaTh ¥ HMCMONB30BATh MOHATHS U SI3bIK (TEPMHHBI, CUMBOJIMUYECKHE O003HAUEHUS),
ONpeeNsaTh 3HaueHHWE (PYHKIHMHM IO TOCJIEeI0BaTEIbHOMY apryMEHTy, OINpeAeNsTh CBOMCTBA
(byHKIMU 10 ee rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BHUJA:

y =k/X,y = X2,y =x3y=[x|, y = VX, onummnre CBOACTBA YHCIOBOH (YHKIHH IO ee
rpaduky.

K okoHuanuto oOydeHus B 9 Kiaacce oOydaronuiicss noiaydaer cielyrolue MpeaMeTHbIe
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANbHbBIE U UPPALIMOHAJIbHbIE YUCIIA.

Brimonssiere apudgmerndyeckue ASHCTBHS C pallMOHAIBHBIMU YMCIIaMH, COYETAETEe YCTHhIE
Y TUCbMEHHbIE MPUEMBI, BBITIOIHSAETE BHIYMCIECHUS C UPPALIMOHATIBHBIMU YHCIaMH.

HaxoauTe 3HaueHus cTemeil ¢ LenbIMU MOKa3aTelsIMHM M KOPHEW, OLIEHUBATh 3HAYEHUS
YHUCIIOBBIX BBIPAXKEHUH.

OKpyrisaTh JEHCTBUTENBHBIE YMCIA, BBINOJIHUTH MPUKUAKY BBIUUCIECHUS, OLIEHUTH
YHCIIOBBIE BBIPAKEHUSI.

YpaBHeHus

Pemars nuHelHble ¥ KBaJpaTHbIE YypaBHEHUS, YpaBHEHHs, CBOJSIIMECS K HUM,
npocTelime ApoOHO-PaMOHANIbBHBIE YPaBHEHHUS.

PemaTte cucTemMpl IByX JUHEHHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMH U OJHOW CUCTEMOM
JIByX YPaBHEHUH, B KOTOPbIX YPAaBHEHUE HE SIBIISIETCS TMHEHHBIM.

Pemiate TekcTOBBIE 33aUM aNTreOpandecKuM CIIOCOOOM C MTOMOIIBIO COCTABICHUS CUCTEMBI
YPaBHEHUH WM JBYX YPAaBHEHUH C IByMs IEPEMEHHBIMH.



[IpoBonuTh mpocTeilline uccaeqoBaHUsT MaTEMAaTUYECKUX U MAaTeMaTHYE€CKUX CHUCTEM, B
TOM 4YHCIIe C IPUMEHEHHEM TpaduiyecKuX MpeCcTaBlIeHui (yCTaHOBJICHHUE, UMEET JIU YpaBHEHUE
WJIM CUCTEMY MAaTeMaTHYE€CKUX PEUICHUMN, €CIIM TAKOBBIE UMEIOTCS, CTOJILKO U MPOUEE).

Pemarp nuHeliHble CUMBOJIBI, KBaJIpaTHBIE CHMBOJIbI, PHUCOBATh PEHICHHUS] HA YUCIIOBOM
MPSIMOM, 3aMTMCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Pemarp cucreMbl JHMHEHHBIX O003HAYEHUI, CHCTEMbI, BKJIIOYAIOIIME KBaJpaTHbIC
CHUMBOJIbI, PUCOBaTbh CHCTEMBl PELICHUM HA YHCIOBOM IIPSIMOM, 3alMChIBATh pPELICHUE C
MOMOIIbIO CBOMX CUMBOJIOB.

Hcnonb3yiTe MHCTPYMEHT TP PEIICHUU PA3TUYHBIX 33]1a4.

DOyHKIUHA

PacnioznaBate pyHKIMM H3y4deHHBIX BUIOB. [lokazaTh cxeMaTHYECKH PACIOJIOKEHUE Ha
KOOPJIMHATHOM TJIOCKOCTH rpadukoB GyHKIMK Buja: Yy =kx ,y=kx+b,y=k/x,
y=ax2+bx+c,y=x%,y= VXx,y= |x|, B 3aBUCHMOCTH OT pe3yJbTaTOB H3MEPEHUIA,
OTHCHIBAIOT CBOMCTBA (DYHKIIUH.

CTpouTh W pHUCOBATh CXEMATUYCCKH TpapuKd KBAIPATHUYHBIX (PYHKIHHA, OIHCHIBATH
CBOICTBa KBaAPATUUHBIX (PYHKIUN MO UX rpaduKam.

PacrioznaBate kBapaTHUHYIO QYHKIUIO IO GOpMYyJIe, PUBOAS MPUMEPHI KBAPATUIHBIX
byHKIUI U3 ONMCAHUS KU3HH, (PU3UKHU, PUUKU.

Caenyonue nmocjie10BaTeJIbHOCTH U MIpOrpecca

Pacno3naBaTh apu@MeTHUECKYI0 U T€OMETPHUECKYIO MPOTPECCHUI0 Pa3HBIMU CIOCOOAMHU
3a/IaHMUSL.

Bbl BhINONIHAETE BBIYUCICHUS C UCIIOJIB30BaHUEM (DOPMYIIBI N-TO 4jieHa apupMeTHIeCKOn
Y TEOMETPUYECKON TPOrPECCHH, B KOJIMUECTBE MEPBHIX N YWICHOB.

N300paxaTh y4aCTHUKOB IO MOCJIEIOBATEILHOCTSAM TOUYEK HAa KOOPAMHATHOM MIIOCKOCTH.

Pemiate 3amaum, cBsI3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEILHOCTSIMU, B TOM YHKCIE 3a/Ja4d
M0 U300PAKEHUIO KHU3HU (C UCTIOTB30BaHUEM KaIbKYyIATOPa, ITUGPOBBIX TEXHOIOTHIA).

TEMATUYECKOE NJIAHUPOBAHUE

7 KJIace
Tema KosanuecTBo yacos
Ne BCEro K/padort
1. | BolpaxeHus, TOXKJIECTBA, ypaBHEHHUSI. 22 2
2. | OyHKIHH. 11 1
3. | CreneHb ¢ HaTypaJIbHbIM MIOKA3aTEJIEM. 12 1
4. | MHOTOYJICHBI. 17 2
5. | ®opMyibl COKpPAIIEHHOTO YMHOKEHHUSL. 19 2
6. | Cucrembl TMHEHHBIX YPaBHEHUH. 14 1
7. | IloBropenue. Pemenne 3a1a4 o Kypcy aareopsr 7 8 1
Hroro 103 10
8 KJ1ace
Ne | Tema KoJunuecTBo yacos
BCEro K/padoT
1. | ParmonanpHbIe ApodH 22 2
2. | KBagparHble KOpHU 18 2
3. | KBagpaTHble ypaBHEHUs 22 2
4. | HepaBenctBa 18 2
5. | Crenens c 1enbIM MOKa3aTeaeM 8 1
6 | DnemMeHTH TeOpHUH BEPOSITHOCTH M CTATHCTHKHU 5
7. | TloBropenue. Pemenue 3a1a4 mo Kypcy aareopsr 8 9 1
Hroro 102 10

9 KJ1acc




Tema KosmnuecTBo yacoB
No BCEro K/pabot
IToBTOpEeHNE 4
1. | CgoiictBa pynkuuii. KBagparuunas ¢pyHKuus. 21 1
2. | YpaBHEeHHS ¥ HEPABEHCTBA C OJTHON NEPEMEHHOM 16 1
3. | YpaBHEeHHS U HEPABEHCTBA C JBYMs IEPEMEHHBIMH 17 1
4. | llporpeccuu 14 2
5. | DnemMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTH 11 1
7. | IloBTopenwue. Pemenne 3a1a4 mo Kkypey anreopst 9 19 1
Htoro 102 7
TEMATUYECKOE NMIAHUPOBAHUE
9 KJacc
Howmep CopnepxaHnue Marepuana Kon-Bo |lata mnposen
ypoKa YPOKOB [YPOKOB
1-4 IloBTOpEHME 4 1,4,6,8.09
Keaapatuynas gyHKums 21
5-6 Oyuknusa. O6macTe onpeaeneHus U 001acTh 3HAYCHHIA 2 11,13
(GYHKIIH.
7-8 CBoiicTBa QyHKIIHH 2 15,18
9-10 | KBagpaTHBII TpeXwWISH U er0 KOPHU 2 20,22
11-13 | Pa3znoxeHue KBaJpaTHOTO TPEXWICHA HA MHOKUTEITH 3 25,27,29
14-15 | I'paduk QyHKIMH y=ax 2 2,4.10
16-17 | I'padux pynkmun y=ax>+n u y=a(x-m)? 2 6,9
18-19 | IToctpoenue rpaduka KBapaTHUHONW (QYHKIIMU 2 11,13
20 | Koumponvuas paboma N 1 1 16. 10
21-22 | Oyukims y=x" 2 18,20
23 | Ilpobuas paboma 6 popmame OI'D 1 23
24-25 | OnpeneneHue KOpHs N-0# CTENEeHU 2 25,27
YpaBHeHHsI H HEPABEHCTBA C OJHOH NepeMEeHHOM 16
26-27 | Ilemoe ypaBHEHHE U €r0 KOPHU 2 6,8.11
28-29 | YpaBHeHUs, IPUBOAMMBIE K KBaJIPATHBIM 2 10,13
30-32 | JIpoOHBIC pariioHaIbHBIC YPaBHEHUS 3 15,17,20
33 | KoumponvHnas paboma Ne 2 1 22.11
34-35 | PenieHre HEPaBEHCTB BTOPOM CTEIICHHU C OJTHOW IMEPEeMEHHOMN 2 24,27
36-39 | PenieHre HEPaBEHCTB METOJIOM HHTEPBAJIOB 4 29,1,4,6.12
40 | Koumponvnas paboma Ne 3 1 8.12
41 | Ilpobuas paboma 6 popmame OI' 9 1 11
YpaBHeHHsI H HEPABEHCTBA € IBYMs llepeMEeHHbIMH 17
42 | YpaBHEHHE C IBYMsI IEPEMEHHBIMH H €0 Tpaduk 1 13
43-44 | I'padmueckuii criocod penieHust CUCTEM YpaBHEHUH 2 15,18
45-47 | PenieHue cUCTEM YpaBHEHHI BTOPOH CTETICHU 3 20,22,25
48-51 | Penienue 3a/1a4 ¢ TOMOIIBIO CUCTEM YPABHEHHI BTOPOH CTEIICHH| 4 ?7,10,12,15.01
52-53 | HepaBeHCTBa C IByMsl IepeMEHHBIMU 2 17,19
54-56 | CucTeMbl HEpaBEHCTB C IBYMS NIEPEMEHHBIMH 3 22,24,26
57 | KonmpoavHas paboma Ne 4 1
58 | IIpobnas paboma 6 popmame OI'D 1 31.01
ApudmeTrnyeckasi 1 reOMeTpHYECKAs MPOrPeccuH 14
59 ‘ [TocnenoBaTenbHOCTH 1 2.02




60-62 | Onpenenenue apudmernyeckoit mporpeccun. ®opmymna N-ro 3 57,9
4JieHa apuMeTHIECKOH MPOrpeccuu
63-64 | ®opmysa CyMMBI N IEPBBIX WICHOB apu(PMETHICCKOM 2 12,14
IPOTPECCUM
65 | Kommpoavuas paboma Ne 5 1 16.02
66-68 | Onpenenenue reomerpudeckoii mporpeccuu. opmya N-ro 3 19,21,26
4JIeHa TEOMETPUIECKOM MPOrpecCHr
69-71 | ®opmymna CyMMBI N MIEPBBIX WICHOB T€OMETPHUECKOM 3 28,1,4.03
IPOTPEeCcCUu
72 | Konmpoavnas paboma Ne 6 1 6.03
DJj1eMeHThl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH 11
73-74 | Ilpumepbl KOMOMHATOPHBIX 3a7a4 2 11,13
75-78 | IlepecTaHOBKH, pa3MeIICHUSI U COYCTAHUS 4 15,25,27,29
79-81 | BeposITHOCTH CITy4aifHOTO COOBITHS 3 1,3,5.04
82 Koumponvnas paboma Ne 7 1 58.04
83 IIpobnas paboma 6 popmame OI'D 1 10
HToroBoe noBTopeHue Kypca ajaredopsl 9 kiacca 18
84-85 | Beruncnenus. ToxaecTBeHHbIC TPe0Opa3OBaAHMS 2 12,15
86-87 | Crenens 2 17,19
88-90 | I'paduku dhyHKIIMH 3 22,24,26
91-94 | VpaBHEHUS U CUCTEMbI YPAaBHCHHM 4 27,3,6,8.05
95-97 | HepaBeHCTBA U CHCTEMBI HEPABEHCTB 3 13,15,17
98-102 | TekcroBbIe 3a0a4u 5 20,22,24
Y4eOHO-MeTOAMYECKHE CPeACTBA 00yYeHUs
1. Aurebpa: Yue6. i 9 k. obmeobpazosar. yupexnaenuit / KO.H. Maxkapsrues, H.I'.

Mungtok u ap.; nox pen. C.A. Tenskosckoro. M.: Ilpocsemenue, 2018.

Anrebpa. 9 kiacc: noypoussle miansl no yueonuky FO.H. MakapbiueBa u 1p. / aBT.-COCT.
T.JI. AdanacweBa, JI.A. Tanununa. — Bonrorpaa: Yuurens, 2017.

Bupryansnas mkxona Kupwina u Medonus. Ypoku anredpst Kupumna u Medoaus. 9
knacc, 2004.

Junaktudeckue matepuansl rno anredpe st 9 knacca / B.M. XKoxos, FO.H. Makapsiues,
H.I". Munarok. — M.: Tlpocsemienue, 2018.

Kupas wmartemaruka. YueOHO-MeTonuyeckuit komriekT. Bepcus 4.3. Ilporpamma.
Komnerorepusie ans6ombl. M: UHT.

XKusas maremaruka: COOpHUK MeToIu4ecKux Matepuanos. M: MHT.

Hecranmaptaeie ypoku anreOper. 9 kmace. / Coct. H.A. Kum. — Bomrorpamx: UT/
«Kopudeii», 2006

[Tporpammel 0011€00pa3oBaTeNbHBIX yupekaeHuil. Anredpa. 7-9 knaccbl. CocTaBUTENb:
Bypmuctposa T.A. — M.: IIpocsemenue, 2019 r.

PyOexHblii KOHTpoib 1Mo MareMartuke: 5-9 kmaccesl / P. M3mectheBa. — M.: Uuctobie
npyasl, 2017

DJIEKTPOHHBIE Y4eOHbIe I0COOHS:

Humepakmuenan mamemamuxka. 5-9 knacc. DneKTpoHHOE yaeOHOE TIOCOOHE IS
ocHOBHOI mkoibl. M., OO0 «lpoda», OO0 «J0C»,, 2018.

Maremaruka. Ilpaktukym. 5-11 kmaccel. DnekTpoHHoe ydeOHoe u3manue. M., OOO
«dpoda», OO0 «A0OC», 2017.

HNHTEpHET- pecypchbl:




http://festival.1september.ru/ - S uay Ha ypok mareMatuku ( METOAUYECKHUE pa3pabOTKHU)

http://pedsovet.su/load/18 - YPpOKH, KOHCHEKTEL.

http://Www.prosv.ru - caiit usnarenscrBa «IIpocsemnienue» (pyoprka «MaTeMaTrka)
http:/www.drofa.ru - caiit u3narensctBa [Ipoda (pydpuka «MareMaTrKa)
http://www.fipi.ru - mopran WH(GOPMAIMOHHONW TMOMIEPKKH MOHHTOPHHIA KadecTBa

o0pa3oBaHUsl, 3/1eCh MOXKHO HailTh DenepanabHbIil 0aHK TECTOBBIX 3aJaHUM.

www.school.edu.ru
www.math.ru
WWW.it-n.ru
www.etudes.ru
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