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HOACHUTEJBHASA 3AIIMCKA

AnreOpa siBIIsIeTCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
OHa 00ecleynBaeT N3yuYeHUe IPYTuX JTUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK
U TYMaHHUTApHOIO IMKJIOB, €€ OCBOEHHME HEOOXOAMMO Uil MPOAOTLKEHHS
oOpa3oBaHusl M B TOBCEIHEBHOM Xu3HMU. Pa3Butre y oOydarommxcs HayYHBIX
MPEICTABICHUM O MPOUCXOXKIACHUU U CYIIHOCTU alreOpandyeckux aOCTpakiuu,
croco0e OTpaKeHUsI MaTEMAaTUYECKON HayKOM SBJICHUM U MPOILIECCOB B MPUPOJIE U
o0IIecTBe, POJIM MaTEeMaTHYECKOTO MOJICIMPOBAHHUS B HAy4YHOM IIO3HAHWU U B
IPaKTUKE CHOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O MHPOBO33PEHUS M KAaYECTB
MBIILICHUS, HEOOXOIMMBIX JUISl aJJalTallid B COBPEMEHHOM LIHU(PPOBOM OOIIECTBE.
N3yyenue anreOpbl oOecrieunBaeT pa3BUTHE yMEHUs HaOJ0/1aTh, CPABHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI M BBIBOJBI, (hOPMYIUPOBATH
yTBepkeHus. OcBoeHne Kypca anreOpsl 00ecreurnBaeT pa3BUTHE JIOTMYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAyKTHUBHBIE W WHIAYKTUBHbBIC
paccyxaeHus, o0oOUIeHHEe M KOHKpPETU3allnio, aOCTparupoBaHHWE M aHAJIOTHIO.
OOyuenune anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSITEILHOM
JeATEIbHOCTH O0YYAIOIINXCS, IO3TOMY CAMOCTOSATEIBLHOE PEIICHHE 3a]a4 SIBISETCS
peanu3anmen AesTeIbHOCTHOIO IPUHLUIIA O0yUYEHUSI.

B crpykType mporpammbsl yueOHOro Kypca «Anredpa» sl OCHOBHOTO OOILEro
o0pa30oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JIMHUM Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3yUEHUs Kypca, B3AaUMOJEHCTBYS C
IpyrMMHM €ro JHHMAMH. B Xxojae wu3yueHuss y4yeOHOro Kypca oOOydaroImuMmcs
NPUXOAUTCS JOTUYECKU PACCYKIATh, UCIOJIb30BATHh TEOPETHKO-MHOKECTBEHHbBIN
A3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIHOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHBbIE BO BCEX OCHOBHBIX paszienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO OOYYaIOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThyeckoro s3blka. ColepkaTelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxanve nuHUA «YHCIIa U BBIUUCICHUS CIIY>KUT OCHOBOM JJIA JTallbHEUIIIETO
U3YyYEHUs MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS JIOTMYECKOTO
MBILUICHUS, (OPMUPOBAHMIO YMEHHS TIOJIb30BATHCA QJITOPUTMaMH, a TaKke
NPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCETHEBHOM KU3HU.
Pa3BuTHE MOHATHUSA O YKMCIIE HA YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHMSI CBA3AHO C
paloHaIbHBIMU U UPPALIMOHATIBHBIMU YKCIaMH, (POPMUPOBAHUEM IIPECTaBICHUN



O JIEUCTBUTEIHLHOM YHCIIE. 3aBEpPIIECHUE OCBOCHHS YHUCIOBOM JIMHUU OTHECEHO K
cpeaHeMy o01IeMy 00pa30BaHMUIO.

ConepxaHue NByX alreOpanueckux JMHUNA — «Airedpandeckue BBIPOKEHUS» U
«YpaBHEHHSI U HEPABEHCTBA» CMOCOOCTBYET (HOPMHUPOBAHHMIO y OOYUYAIOIIUXCS
MaTEeMaTHUYeCKOTo amnmapara, HeOOXOAMMOIO JUIsl pelleHHs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BBIp@XEHUN. Anredpa JEMOHCTPUPYET 3HAUCHHE MATEeMAaTHKH KakK S3bIKa Jis
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHHsl TPOIECCOB U  SBICHUUN
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOIAT TaKkKe JalibHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOT0, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpazoBaHre CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaQUUECKOM JIMHUM HAIICJICHO Ha TMOJIy4YeHUE
OOy4YaroIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEW MaTEeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOJC U
oOmecTBe. M3yueHne maTepualia ciocoOCTBYET pa3BUTHIO Y OOYHAOIINXCSI YMEHUS
UCIIONBb30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHKUA —
CJIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.
CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax M3y4aercs ydeOHbI Kypce «Anredpay,
KOTOPBIM BKJIIOYAET CIICAYIONIME OCHOBHBIE paslenbl coiepxkanus: «Uucina u
BBIUUCIICHUS», «AJTeOpandecKkue BBIPAKCHUS», «YPaBHEHHs U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anrebpa» orsoaurcs 306 yacos: B 7 kiacce — 102
yaca (3 Jaca B Hefienm0), B 8 kitacce — 102 gaca (3 gaca B Hegeno), B 9 kiracce — 102
yaca (3 Jaca B HEJIeINIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

HpoOu 0ObIKHOBEHHBIE U JECITUUHBIE, IEPEXO0]] OT OJHON (POPMBI 3alUCH JpoOeit K
apyrou. IloHsaTue pallMOHAJIBHOIO YHWCIIA, 3alMCh, CPABHEHUE, YIIOPSAJOYMBAHUE
palMoHaIbHBIX YHcen. ApudMeTHuecKrue NEHCTBUS C palMOHAIbHBIMU YHCIIAMH.
Pemienue 3a1a4 U3 peaabHOM MPAKTUKUA HA YaCTH, HA IPOOH.

CreneHb C HaTypajbHbIM IIOKa3aTeJeM: OIpEAeleHue, MpeoOpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIPENEICHMs], 3aIUCh 00JbIIMX yuce. [IpouenTsl, 3anuce
IPOLEHTOB B BHJIE ApoOU M ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 33auu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpruMeHeHne NMPU3HAKOB EIMMOCTH, PA3JIOKEHHE HAa MHOKUTEIN HATYpalIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasl MPONOPLHOHAIBHOCTH.
AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C IEepeMeHHOM. JlomycTtumblie
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyiel. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.
CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpgHowiensl 1 MHOrowieHsl. CreneHb MHorouieHa. ClOKE€HHWE, BBIYMTAHUE,
YMHOXEHHUE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTtu. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHUsA, TMpaBWia MNpeoOpa3oBaHUs  YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW NMEPEMEHHOM, YNCIIO KOPHEW JINHEMHOTO YPABHEHHS,
penieHrne JUHEWHBIX ypaBHEeHHW. COCTaBIEHHE YPAaBHEHUM IO YCIOBHIO 3a/Ia4H.
Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

JIluneiiHoe ypaBHEHHE C JByMsl NepeMeHHbIMH H ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
crocoboM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHUM.

DOyHKIUU

Koopaunara Touku Ha npsimoit. UncinoBsle TpoMeEXYyTKU. PaccTosiHre Mex 1y 1ByMs
TOYKaMHU KOOPJIMHATHOU MPSIMOM.



[IpsimoyronbHas cuctema koopauHat, ocu OX n Oy. Abcuucca u opuHaTa TOYKU
Ha KOOpAMHATHON 1uiockocTU. [Ipumepsl rpadukoB, 3agaHHBIX (OpMyJaMu.
Urenue rpadukoB peanbHbIX 3aBucumocteil. [lonarue pynkuuu. I'padux pyHkuun.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHne JIMHEHHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yuciia u BbIYMCTICHUS

KBagpartHbiii kopeHs u3 uncia. [lonsatre 006 uppanmoHaibHOM yKciie. JlecsiTuuHbie
npUOIKEHUsT UppallMOHaIbHBIX uncen. CBolcTBa apu(PMETUYECKUX KBAAPATHBIX
KOpHE © HX MNpPUMEHEHHE K NpeoO0pa3oBaHUI0 YHCIOBBIX BBIPAKEHUU W
BBIYUCIICHUAM. J[€eMICTBUTENbHBIC YUCTA.

Crernens ¢ 1eJbIM MOoKa3aTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.
Auire0panvecKue BhIPAKEHUSA

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.
AnrebOpandeckas apodb. OCHOBHOE CBOMCTBO alireOpanyeckoi npodu. CioxeHue,
BbIUUTAHUE, YMHOXKEHHUE, JeJeHue anredpanyeckux napoOei. PamuonanbHbIe
BBIpAKEHUS U UX MPEeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHHMe, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM H KBaJIpPaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTanusi YpaBHEHHM C JBYMsI MEPEMEHHBIMH M CHCTEM
JVHEWHBIX YpAaBHEHHWW C JBYMs NepeMeHHbIMH. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooMm.

HucnoBble HEpPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOMN.
CucTeMBbI JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOYyHKIUU

[Tonsitue dynkuuu. OOIacTh ompeneraeHUsT U MHOXXECTBO 3HAYCHHH (YHKIIUU.
CniocoObl 3aanus PyHKIMIA.

I'padux pynkuuu. Urenue cBoilcTB pyHkuuu no e€ rpadguky. [Ipumeps! rpaduxon
GYHKIHMH, OTpa)karolnX peabHbIe MPOLECCHI.

@DYHKIMHU, ONUCHIBAIOLIUE MPSAMYIO K 00paTHYIO MPONOPIUOHAIbHBIE 3ABUCUMOCTH,

ux rpadukn. Oyskmmm Y = X2, Y = X3, ¥ = VX, y=|x|. I'paduueckoe pemenne
YPaBHEHUU U CUCTEM YPABHEHUM.

9 KJIACC



Yucaa 1 BIYMCJICHUS

PannonanpHbpie 4ucCia, UppalMOHAJIbHBIE 4YHUCIA, KOHEYHblE U OECKOHEYHbIE
JeCATUYHBIE APpoOU. MHOXKECTBO JIEUCTBUTENBHBIX YUCEN, ACHCTBUTEIBHBIC YK CIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.
CpaBHeHHME  JIEWCTBUTENBHBIX  uucel,  apudmeTudeckue  ACUCTBUS €
JEWCTBUTEIbHBIMU YUCIIAMU.

PazMepbl  OOBEKTOB  OKPYKAIOMIETO MHUpPA, JJIUTEIBHOCTH IPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HAYECHHE BEIMYMHBI, TOYHOCTH MNpuOIMxKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOISIIMXCS K IMHEUHBIM.
KBanmpatHoe ypaBHeHue. PellieHne ypaBHEHHM, CBOISIIMXCS K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl perieHust ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEICHEW pa3I0KEHHEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHATIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

YpaBHeHue C JAByMsl NEpeMEHHbIMM U ero rpaduk. PerieHue cucrem IByX
JIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU. PellieHrne cUCcTeM ABYX YPaBHEHUN,
OJIHO U3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoi cTeneHu. ['paduueckas
WHTEpIIpETalns CUCTEMbI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW NIEpEeMEHHOW. PelieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduyeckass uHTEpHpeTanvsi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JIBYMs
MepEMEHHBIMHU.

DOYyHKIUU

KBagpatuunas dbynkius, e€ rpaduk u ceorictsa. [lapadona, KoopuHATHI BEPIITMHBI
napabosbl, 0Cb CAMMETPUH MTapa0OJIBI.

IF'paduky QyHRKOIUM: v =KX, v =kx+b, vy =k/x, vy =%x3, vy =X,V
= |x| u ux caoiicrsa.

YuciioBbI€ OCIEI0BATEILHOCTH U NIPOrPecCUH

[loHsiTME 4YMCIIOBOM  MOCIEAOBATEIIBHOCTU. 3aJaHuE MOCIENOBATEIbHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro ujeHa.

Apudmernueckass U TreoMeTpuueckas nporpeccur. PopmMyibl N-ro  4ieHa
apru(PpMETUYECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.



N3obpaxkenne uaeHOB apu(METHIECKON U T€OMETPUUECKON MPOrpeccuil ToukaMu
Ha KOOPJAMHATHOMW IJIOCKOCTH. JIMHEHHBIN U 3KCHOHEHIMAIbHBIN POCT. CIOKHbBIE
MIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA  NPOI'PAMMBI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpOrpamMmbl y4eOHOro Kypca «AsreOpa»
XapaKTEPU3YHOTC:

1) maTpuoTHYECKOE BOCTUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUHCKOW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIUIEHHWEM K JOCTHKECHHSM POCCUMCKAX MAaTeMaTUKOB U
POCCUICKOM MAaTeMaTH4YeCKOM IIKOJBbI, K MCIOJB30BAHUIO0 3TUX JIOCTHIKCHUN B
JIpYrUX HayKax W OPHUKIaJHbIX cepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mnpas,
IpPEJCTaBICHUEM O MaTEMAaTUYECKUX OCHOBaX (DYHKIMOHMPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBIE€HUH, NpPOLEAYyp TpakJaHCKOro oOIecTBa (Hampumep, BbIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUYECKMX NPOOIEM, CBI3aHHBIX C
NPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHUH HayKd, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOM HA AaKTHBHOE Yy4YacTHE B PEIICHHM IPAKTHYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEHON MNpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K  SMOLUMOHAIBHOMY M 3CTETHUYECKOMY  BOCHPHSIITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 O3HAHMSA

OpHEHTAalIME B ICSITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHUS YEJIOBEKA, NMPUPOABI U OOILECTBa,
NOHMMAaHUEM MAaTeMaTH4YeCKOW HAayKHh KakK c(]epbl 4eJIOBEUECKON IesTeIbHOCTH,
ATanoB €€ pa3BUTHS M 3HAYMMOCTH U Pa3BUTUS LMBWIM3ALWHU, OBJIAJCHHUEM
S3BIKOM MaTeMaTUKA W MAaTEMaTUYECKOW KYJIbTYpOH KakK CpeICTBOM MO3HAHUS
MUpa, OBJIAJIECHUEM IPOCTEUIIUMHU HABBIKAMH MCCIIEIOBATENBCKOMN 1€ TEIbHOCTH;
6) ¢usuuyeckoe BocnuTaHue, (opMHpPOBaHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTyYHUs:



TOTOBHOCTBIO ITPUMEHSTh MATEMATUUECKUE 3HAHUS B HHTEPECAX CBOETO 310POBbBS,
BEJICHUS 3[I0POBOI0 00pa3a k13HU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHI U OTIbIXa, perylisgpHas (u3uvecKkass akTUBHOCTB), CPOPMUPOBAHHOCTHIO
HaBbIKa pedieKkcuy, TPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO K€ IpaBa
JIPYroro 4ejJ0BeKa,;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTAlMEll Ha MPUMEHEHUE MAaTeMaTHUYECKUX 3HAHUW JUIsl PELICHHs 3a1ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPe/ibl, TFIAHUPOBAHKS ITOCTYIIKOB M OICHKH
WX BO3MOXHBIX ITOCJICICTBHUM JJISI OKPYKAIOMIEH Cpebl, 0CO3HAHUEM TII00aThHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHus;

8) apanTanus K I3BMEHAIIUMCH YCJIAOBUAM COLUAJIBHON M IPUPOIHON Cpebl:
TOTOBHOCTBIO K JICCTBUSIM B YCJIOBUSIX HEOMPEAECIEHHOCTH, HOBBIIICHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHUE
VUUTBCA y JPYTUX JIOAEH, NMpHoOpeTaTb B COBMECTHOHN JESITEIHLHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHUX;

HE0OXOIUMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM ducie (popMyIupoBaTh
UJIeH, TIOHATHSI, TUIOTE3bI 00 OOBEKTaX M SBJICHUSX, B TOM YHCIE paHee
HEU3BECTHBIX, OCO3HABATH JEPUIUTHI COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUUNA KOHTpPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC
peluieHus M AedcTBUS, (DOPMyIMpOBaTh M OLIEHUBATh PUCKA M TOCIECACTBUA,
dhopMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

. BBISIBIIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHWUH MEXAy TMOHATHAMH, (OPMYJIHPOBATH
OTpeIeNICHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(pUKAIIH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

o BOCIIpUHUMATh,  (QOPMYJIUpPOBATH W  NPeoOPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;
o BBISIBJISITH MATEMAaTUUECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUYUS

B (hakTax, AAHHBIX, HAOJIIONECHUSAX M YTBEP)KICHUSX, MpEAJaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

° JleJIaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIFOYEHUN 110 aHAJIOTHH;



. pazOupaTh A0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHUM (MPSMbIE U OT
IPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBLHO  HECIOXKHbIE  JI0KAa3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAWBATh apryMEHTAIUIO, PUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BbIOMpaTh CHOcOoO perieHus yY4eOHOM 3amaunM (CpaBHUBATh HECKOJBKO
BAapUAHTOB peIlIECHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBareLCKue JeCTBUSA.

° UCITIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATEIBCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIKE  MPOTUBOpEUYHe,  Mpodsemy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (OpMHUpPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

o IPOBOJUTh IO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEMN
MaTEeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

° CaMOCTOSITENIbHO (POPMYJIMPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONECHUSA, HWCCJIENOBaHUS, OLIEHHWBATh  JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

o IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE IMIpOLECCa, a TaKKE BbIJBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

o BBISIBIIATH HEJAOCTAaTOYHOCTh W HM30BITOYHOCTh HWHGOPMANWH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3a]a4H,

o BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

o BBIOMpaTh (QopMy mpenacTaBieHus HWHPOpPMAIMM W WIUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMHu, TuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSIMU,
. OIICHWBATh HANEKHOCTh WH(POPMAIMKA TIO KPUTEPHSAM, MPEAIOKCHHBIM

YUUTEIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUSA:

° BOCIPUHUMATh U (POPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHHMS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy pEUICHUs 3aJayu,
KOMMEHTHUPOBATH IOJy4YECHHBIN PE3yJIbTaT;

° B X0JIe OOCYKJEHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaE€MOU TEMBI,
npoOJiemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJECH, HAlEJICHHbIE Ha TOMCK
pPEILIEHHUs], COMOCTABJISATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jiM4yMe M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;



. MPEACTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIEOBaHNU,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
MPE3EHTAllUK U 0OCOOEHHOCTEH ayIUTOpHUY;

o MMOHUMATh U UCIIOJb30BATh MPEUMYIIECTBA KOMAHIHOW U WHJIUBUYaJIbHOU
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;
o IIPUHUMATh LEJb COBMECTHOU JEITEIBbHOCTH, IUIAHUPOBATH OPTraHU3ALUIO

COBMECTHOM pabOThI, pacIlpeneiiarTh BUIbl padOT, AOrOBapUBATHCS, OOCYXIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JFOJICH;

° y4acTBOBATh B IPYIIOBBIX (Popmax paboTsl (00CYkACHUS, 0OMEH MHEHHUSIMH,
MO3TOBBIE IITYPMbI U PYTHE), BHIMOIHITH CBOIO YaCTh padOThI U KOOPIAUHUPOBATH
CBOU JICUCTBUS C APYTUMH WiIeHAMH KOMaH/Ibl, OLIEHUBATh KAUe€CTBO CBOETO BKJIa/1a
B 0o0mUIl TpPOAYKT MO KpUTepHUsM, CHOPMYTUPOBAHHBIM  yYaCTHHKAMHU
B3aMOJIEUCTBHS.

PeryJsiTHBHBIC YHUBepCaJIbHbIe y4eOHbIe 1eiicCTBUSA

Camoopranusanus:

o CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pELIEHUs 3ahadu (WU €ro
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM UMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH BAPHUAHTHI
pelieHuii ¢ y4éTOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTELJIEKT:

o BJIA/IETh CIOCO0aMU CaMOIIPOBEPKU, CAMOKOHTPOJISI IIpoLiecca U pe3yibTara
peneHns MaTEMaTHIECKOM 3a/1a4u;
o IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELICHUH 3a7a4H,

BHOCUTb KOPPEKTHBbI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

° OLICHMBATh COOTBETCTBUE PE3YJIBTATA JIESATEIBHOCTU MOCTABICHHOW LEIH U
YCIIOBUSIM, OOBACHSTh TPUUHMHBI TOCTHXKEHUS UM HEJOCTHXKEHMSI LI€TU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHIy 00yueHus B 7 kjaacce 0OydarolUICs MOJIYYUT CIAEAYIOIUE TPEIMETHBIE
pe3yJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

BoinonHsATe, coueTasi yCTHbIE M MUCbMEHHbIE TPUEMBI, apu(MeTHUECKUE TeUCTBUSA
C PallMOHAIbHBIMU YUCIIAMHU.

HaxonuTth 3HaueHusi YUCIOBBIX BBIPAKEHUH, TPUMEHATH PA3HOOOpa3HbIE CIIOCOOBI
U TOpUEMBI  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COJEpKAIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.



[lepexoauTs OT oaHOW (OpMBI 3amucu uucesl K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh M YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyTasTh yucIa.

BpINONHATE NPUKUIKY M OLEHKY pPE3yJbTaTa BBIYMCICHUW, OLUEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXKECHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IprMeHATh NpPU3HAKKU JNEIMMOCTH, PA3JIOKEHUE HAa MHOXUTEIW HATypaJbHBIX
qucel.

Pemrats npakTUKO-OPpUEHTUPOBAHHBIE 3a7a4H, CB3aHHBIE C OTHOLIEHUEM BEJIMYMH,
MPONOPLUHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, MHTEPIPETUPOBATH PE3YJIbTATHI
pelIeHusT 3a7ad ¢ yY4€TOM OrPAaHWYCHHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp30BaTh anredpandeckyr0 TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSTHh €€ B
IPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuania.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKECHHN TMpU 3aJlaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHaTh mpeoOpa3oBaHusl 1EJIOT0 BBIPAKEHUS B MHOTOWIEH IMPUBEICHUEM
N0JIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BpInoMHATE YMHOXKEHHE OAHOYIIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOTOYJIEH,
IPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3a0KeHUE MHOTOWICHOB HA MHOXHUTEIH C MIOMOIIBIO BBIHECEHUS
3a CKOOKM OOIIEro MHOXKUTENS, TPYNIUPOBKH CIAraeMbIX, IPUMEHEHUsT (hOopMyI
COKpAILEHHOIO YMHOKEHHUS.

[IpuMeHATh TpeoOpa3oBaHMs MHOTOWIECHOB JJIA PELICHUS Pa3Iu4HbIX 337ad M3
MaTeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTEIEHEW C HATYPAJIBbHBIMHU IOKAa3aTesIMUA IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHEHbIE ypaBHEHUS C OHOM IIEPEMEHHON, IPUMEHSIA IIpaBuia epexoaa
OT MCXOAHOTO YPaBHEHUS K PAaBHOCHIBHOMY emy. [IpoBepATh, ABISETCSA M YUCIIO
KOPHEM ypaBHEHHUS.

[IpumensaTy rpaduyeckue METONbI MPH PEIICHUH JMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TopOupaTh npuMepsI Nap Ynce, ABISIOUUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C
JIBYMSI IEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOM MJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHUS C ABYMS
NePEMEHHBIMHU, MOIB3YSCh TPaPUKOM, MPUBOIUTH MTPUMEPHI PEILICHUS YPABHEHUS.
Pemars cucTeMbl IByX JIMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMU, B TOM UHCIIE
rpaduyecku.

CocTaBisATh U pemarh JUHEWHOE YPaBHEHUE WIM CHCTEMY JMHEHHBIX YpaBHEHUUN
[0 YCIIOBHUIO 33Ja4¥, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlayu
MOJTYYEHHBIN PE3YJIbTAaT.

DOyHKUUHA

N3o0paxkath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaguku TuHERHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIIMH U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUHMHAMMU:
CKOpOCTB, BpeMs, paccrosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTD,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocod® MNpeaCcTaBICHUS W aHaiu3a WHOOpPMaIUH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K kxoniy o0yueHus B 8 kiaacce 0Oydyaroluiics MOJIYYUT CIAEAYIOLIUE MTPEIMETHBIC
PE3yJbTaTHI:

Yuciaa v BIYUCICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHUS O MHOKECTBE JACHCTBUTEIIBHBIX YHCEI
JUIsL CPAaBHEHMSI, OKPYTJICHUSI Y BBIYMCIICHUH, N300pa)kaTh JEHCTBUTENbHbIE YHCIIa
TOYKaMH Ha KOOPAUHATHOM ITPSMOM.

[IpuMeHATh TOHSATHE apPUPMETUUYECKOTO KBAaAPaTHOTO KOPHS, HAXOJHTh
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJSATOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIMX KBaJApaTHbIE KOPHHU, HCHOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonp30Bath 3anucy OOJBIINX M MAJIBIX YHCEN C TIOMOIIBIO AECATUYHBIX ApoOei
U creneneit uncina 10.

AJire0OpanvecKue BbIPaKEeHUsI

[IpuMeHsTh MOHATHE CTENIEHU C LIeJIBIM IOKa3aTeeM, BBIOJIHATh TPeoOpa3oBaHus
BBIPAXEHUH, COACPIKAIIMNX CTEIIEHU C LEIBIM IOKA3aTeNIEM.

BbINONHATE TOXAECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMU U alre0pandyecKuMu Jpo0sMu.
PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.



[IpumeHnsaTh mpeoOpa3oBaHUs BBIPAKEHUM [JIs1 pElIEHUs PA3IMYHbIX 3334 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemiars JsHMHEHHBIE, KBaJpaTHBIC YPaBHEHHS U pallMOHAIbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.
[IpoBoaUTH MpOCTENIINE UCCIECAOBAHUS YPABHEHHUN U CUCTEM YPAaBHEHUM, B TOM
4uclie C MPUMEHEHHEM TpadUuecKuX Mpe/CTaBlIeHU (yCTaHABIUBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUM PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MpoYee).
[TepexoauTs OT cIOBECHOU (hOPMYIUPOBKH 3a/1auu K €€ anreOpanyecko MoIeu ¢
MTOMOII[BIO COCTABIICHHS YPABHEHUS WJIM CUCTEMbI YPAaBHEHHM, UHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a]1a4y MOJTYYEHHBIN PE3YIIbTAT.

[IprMeHSATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JUIsI CPaBHEHHMsS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpa)UuecKyto
WJUTIOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOYyHKIUU

[lonumaTe M HUCHONB30BaTh (YHKIHUOHAIBHBIE TOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNATh 3HAUYeHHE (YHKIUHU O 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpouts rpaduku dJ1eMEeHTapHBIX (YHKIIUA BUA:

vy = k/x, v = x2, v = x3,y = |x|, vy = VX, oDUCHEHBaTh CBONCTBA
UMCJIOBOM QYHKIIMU IO €€ rpaduky.

K xoHiy o0yuenusi B 9 Kiacce 00y4Jarouuics ModyduT CICIYIONTUE MPEAMETHBIC
pEe3yJIbTATHI:

Yucsia 1 BBIYUCJICHUSA

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.
Boimonsasate apudmernueckue AEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE M NHUCBMEHHBIE MPHUEMBI, BBINOJHITH BBIYMCIEHUS C UPPALMOHAIBHBIMU
YU CIIaMU.

Haxonute 3HaueHus cTeneHed ¢ LEIbIMUA IMOKAa3aTeIsIMU U KOPHEH, BBIYMCISATH
3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEWCTBUTEIBHBIE  YHWCIA, BBINOJHATh NPUKHUIKY  pe3yibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE U KBAaJApATHBIE YPABHEHMS, YPABHEHHS, CBOISILMECS K HUM,
pocTeiIme ApoOHO-paAIIMOHATBHBIC YPABHEHUS.

Pematpe cucteMsl AByX JIMHEWHBIX YPAaBHEHUW C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJTHO YPABHEHHE HE SBJISACTCS JTUHEUHBIM.

Pemrats TekCTOBBIC 3a7auM aareOpandyecKuM CIOCOOOM C TTOMOIIBIO COCTABJICHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU.



[IpoBoauTh MpOCTEUIINE HUCCIEIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHHWH, B TOM
Yyclie ¢ MPUMEHEHHEM TpaduuecKuX Mpe/cTaBlieHud (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUI PEIICHMUS], €CTTU UMEET, TO CKOJIbKO, U MPOYEe).
Pemats nuHeliHble HEpaBEHCTBA, KBaIpaTHbIC HEPABEHCTBA, M300pakaTh peIleHHe
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.
Pemars cuctemsl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIHE
KBaIpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHWE CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM NIPSMOM, 3aIIMCBHIBATh PELIEHUE C IIOMOLIBI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUNHA

PacrioznaBate GyHKIIMM M3y4yeHHBIX BHAOB. lloka3piBaTh CXeMaTHUECKU

pAacIoNOKEHUE Ha KOOPIUHATHOM IJIOCKOCTH TpaduKoB QyHKIWiA Buaa: y = Kx, y =
kx +b,y=kix,y=ax2 +bx+c,y=x3,y = X,y = |X|, B 3aBHCHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIUH.

Ctpouth u wu3o0pakaThb CXeMaTH4YECKH TpaduKH KBAJAPATUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacno3naBaTh KBaJpaTHuHyl0 (QYHKOUIO 1O (QopMylse, NPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (YHKIMA U3 peabHOM KU3HU, GUBUKHU, TEOMETPHH.

YuciioBble MOCTAEA0BATEIbHOCTH U MIPOTPecCH

Pacnio3naBaTh apu(pMeTHUECKYI0 U T€OMETPUYECKYIO MPOrPECCHUU MPU PA3HBIX
croco0ax 3aaHusl.

BBINONMHATE BRIUMCIEHUS C UCTIOIb30BaHUEM (DOpMYIT N-T0 ujieHa apuMeTHIecKoi
Y TEOMETPUYECKOUN MPOrPEeCCUil, CYMMBbI IIEPBBIX N YWICHOB.

N3006paxaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MIIOCKOCTH.
Pemate 3a1aun, CBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3aJlayd U3 peaJbHOM >KU3HU (C HCIOJb30BAHUEM KaJlbKYyJISITOpa, LU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/mt P Konrpoabsubie | [lpakTuueckue (1ubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucaa u BeauciIeHU. PaimoHansHbIC o5 1 bubmnoreka IIOK
qHclia https://m.edsoo.ru/7f415b90
bubmunoreka IIOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHEHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
4 Koopanwatst u rpaguici. Gyniiimn 24 ! https://m.edso0.ru/7f415b90
bu6anoreka LIOK
> Hosroperne i 06obmenne 6 ! https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne ni/mt P Konrpoabubie | [lpakTuueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
bubnunorexa LIOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM 7 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BeipaxeHus. KBaapaTHbiid bubmmorexa [JOK
3 . 5 1
TpEXUWICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BEIPaKCHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6anoreka LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bubnunorexa LIOK
8 OymKui. OCHOBHbIE NOHATHS > https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o 4
o YHKURH. THCIOBbIE QYHKLAH o https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 II 6 1
OBTOpCHHE 1 0dobmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5} 0
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https://m.edsoo.ru/7f417af8
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9 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/mt P Kourpoasubie | [Ipakruueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchbl
1 Hucna v BeruucaeHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucia https://m.eds00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJHOM EPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnunoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
) 1 1
> YHIH 6 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBble MOCIE0BATENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 18 1 bubnnoreka [JOK
3HaAHUHN https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» Anrebpa, 7 xkinacc/ MaxkapsiueB FO.H., Munmiok H.I'., HemikoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkupoHnepHoe o0iiecTBo «M31aTenbcTBO
«IIpocBemenue»

» AnreOpa, 8 kmacc/ Makapsrue FO.H., Munatok H.I'., Hemkos K.W. u apyrue;
noJ penakuueit TenskoBckoro C.A., AkunonepHoe oouiectBo «M3naTenbeTBo
«IIpocsemenue»

 Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkiinoHepHoe o01iecTBo «M31aTenbCcTBo
«IIpocBemenue»

[TocoOue yist MOArOTOBKH K 3K3aMeHy B 9 kiacce

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

VYpoxku anredpsl B 7 KJlacce: KHUTA JJIST yUUTEIIS.

VYpoku anreOpsl B 8 KJ1acce: KHUTA JIJIsT yUUTEIIS.

VYpoku anredpsl B 9 Kitacce: KHUTA JIJIST yUUTEIS.

Meroauueckue pexkomenaanuu (aBtopsl H.I'. Mungrok, 1.C. IlnbikoBa)
Temaruueckue TecTbl 1isl 7-9 KI1accoB.

JlunakTudecKkue MaTepualibl 1o anreope aist 7-9 KiaccoB.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET



bu6mmoreka IJOK
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