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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHAM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOJIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM >knU3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MIO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUS M BBIBOJBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajmoruto. OOyueHwe  anreOpe  MpeanojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIbHO-METOANYECKHUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JHHUSAMH. B Xome wu3yueHuss y4deOHOro Kypca OOydaromuMmcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne auHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW JJif
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHSA O 4YMCIEe HAa ypPOBHE OCHOBHOTO 00IIEro obopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIUHUN — « AJreOpanyecke BhIPaKeHUs
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3zoBaHusl y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIbHBIX
BEIpOKECHHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TPOLECCOB W SIBJICHUI
peanpHOTO MUpa. B 3a1aun oOydenHus anredpe BXOAAT TaKXKe JalbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHICCKOMY TBOPYECTRY.

Coneprkanve GyHKIIMOHATBHO-TPAPUYECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. 3yueHune Matepuaia CiocoOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMaTHKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpOBaHHE
MPEICTABJICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo ywyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercd Yy4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Uucma ® BBIUHACICHUSN», «ANTCOpaWdYeCKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 gaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefemr0), B 9 Kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCJA, 3aluCh, CpaBHEHHE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIaMu. PellieHne 3aad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPKEHHUI HA OCHOBE ONpPENENCHNUs, 3anuch 00apMX uncel. [IporeHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HClIe TpsMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowieHsl U MHOTOWIEHBI. CTeneHp MHOrOWwIeHa. Cl0)KEHUE, BBIYUTAHUE,
YMHO@XEHHUE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTtu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHre MHOIOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUH.

JIuneliHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHMU C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
crocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHCHUU.

DOyHKIMHA



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexKyTKH. Paccrosinue Mexay
JIBYMSI TOUKaMU KOOPJIMHATHOUN MPSIMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CsoiictBa pyukuuii. JIuneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gpynkuuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIIE.
JlecsaTnuHble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMeTHIeCKuX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM IOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AuredpanvyecKue BbIPpAKEHUSA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanronanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHE KBaapaTHOro ypaBHeHus1. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPaTHBIM.
[Tpocreiimue ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padrueckas uaTEepnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHW C JBYMsS IlepeMEHHbIMHU. l[Ipumepnl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3amanus QyHKITHIA.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIMM, ONUCHIBAOIIKME TMPSAMYI0 U OOpaTHYIO MPONOPIHMOHATILHBIE
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.



9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOr. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdecKkue JeUCTBHUS C
JEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA, JUIMTEIBHOCTh IMPOIIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHM. PerieHue TEeKCTOBBIX 3ajiay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHeie HepaBEeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

I'padukn byskmumit: Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux
CBOWCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U POrPecCuu

[IoHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
PEKyppEeHTHOH (popMmyioit u (GopMyIoit N-To diieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.



N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IMPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIHUAIBHBIN POCT.
CI10KHbBI€ TIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJIbTAThl OCBOCHHS TPOrpaMMBbl y4eOHOT0O Kypca «Anredpay
XapaKTepU3yrTCSA:

1) naTrpuoTHyYecKoe BOCIUTAHUE:

MIPOSIBJICHUEM HMHTEpECa K MPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUMCKOU
MAaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHXKEHUH B APYTUX HayKax H
MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0SI3aHHOCTEN TIpaKJaHWHA U peali3alii €ro
[paB, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKIAHCKOrO oOOIIecTBa (HampuMmep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
MPaAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKU, OCO3HAHUEM BaKHOCTH MOPaJIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEIILHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacCTHE B PENIEHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAMpaBIC€HHOCTH, OCO3HAHUEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUU BCEH MKU3HM MJIA YCHEIHON Npo¢decCuoHaNbHON
NEATeIbHOCTY YW Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHANBUIYATbHON TPAaeKTOPUU OOpa30BaHUS W >KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K  SMOLUMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIeHUH, pacCyKIECHUW, YMEHHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS YEJIOBEKA, MPUPOJBI U
oOlecTBa, IMOHMMAaHMEM MAaTEMaTUYeCKOM HAayKH Kak c(epbl YenoBeuecKou
NEATEIbHOCTH, 3TanoB €€ Pa3BUTUS M 3HAYMMOCTH [JIs PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKH M MAaTEMAaTHUYECKOM KYJIbTypOWl KakK CpelICTBOM
NO3HAHUS MHPA, OBJIAACHUEM MPOCTCUIIMMH HABBIKAMH HCCIEAOBATEIBCKOM
NEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (GopmMHupoBaHHMEe KYJIbTYPbl 310POBbS U
IMOLUOHAJILHOTO 0JIArOMOJIy U :

FOTOBHOCTBIO TPHUMEHATh MATEMATUYECKUE 3HAHUS B MHTEpEcax CBOETO
3II0pOBBS,  BEACHHS  3J0pPOBOr0  oOpaza  KuU3HH  (3I0pOBOE  THUTaHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryJiapHas Gpu3nyeckas akTUBHOCTS),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pPedIeKCUH, MPU3HAHKEM CBOETO MpaBa Ha OMIMOKY U
TAKOI0 )K€ IIpaBa JAPYyroro 4ejioBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTAIIMEN HA NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM Ui PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX ITOCJIEACTBUM JJIsI OKpY’KaloOIeH Cpeapl, OCO3HAHHMEM TJI00aIbLHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) aganranuss K M3MEHAKINMMCH YCJIOBHSAAM COLUAJIBHOW W MPHUPOAHOM
cpeasbl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pEe3 MPAKTUYECKYIO JCITEIbHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y JPYTUX JIIO/ACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA U KOMIIETCHIINY U3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
hopMyJIMpOBaTh HUJICH, TTOHSATHS, THIIOTE3bl 00 00BEKTAX W SBJICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAECMbIC
pemieHuss WU AehcTBUSA, (OPMYJIUPOBATh W OICHUBATh PUCKH M TOCIEICTBUS,
(hopMUpOBATH OIBIT.

METANPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

e BBIBISITH M XapaKT€PU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMATHYECKUX
O0OBEKTOB, TMOHATHA, OTHOUIEHUH MEXIYy NOHATUSAMHU, (DOPMYIUPOBATH
omnpeneneHusl  MOHSATUH,  yCTAaHABIMBAaTh  CYHIECTBEHHbIM  TpHU3HAK
KJaccu(uKanuu, OCHOBaHUS i OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIOPUHHMMATH, (QOPMYJIUPOBATH M  NPEOOPa3OBBIBATH  CYXKACHHUS:
YTBEpAUTENbHbIE M OTpPULATENIbHbIE, €IWHUYHbIEC, YacTHblE U 0OOLIHE,
YCIIOBHBIE;



BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (aKTax, JIaHHbIX, HAOIIOJCHUSIX U YTBEPKACHUSIX, NPeAarartb KpUTEpUu
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTelIbcTBA MAaTEMATHUYECKUX YTBEPXKICHUM (NIPSIMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (DaKTOB, BBICTpPAaWBaTh APryMEHTAIMIO, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMA € YYETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTebLCKHeE AeiiCTBUS.

HCITOJIB30BaTh BOIPOCHI KaK HCCIIENOBATEILCKHN HHCTPYMEHT IO3HAHUA,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MNpodIeMy,
CaMOCTOSTENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, HOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENILHO (POPMYJIMPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOMIOIEHUs, WCCIEAOBAaHUSA, OILIEHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUTATH
MIPENTOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEIOCTATOYHOCTh W H30BITOYHOCTh HMH(POpPMALIUU, JAHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a]a4H;

BbIOMpaTh, AaHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATDH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHGOpPMAMM W WLIIOCTPUPOBATh
pemiaemMble  3aJaud  CXeMaMmH, JAuarpaMMaMH, HWHOW TrpaduKod M UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTH HMHQOPMAIMHM 10 KPUTEPUSM, MPEIIOKECHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

BOCIIpUHUMATDL U (I)OpMy.TII/IpOBaTL CYXXICHUSA B COOTBETCTBUHN C YCIIOBUAMU U
nesiMu O6HleHI/I$I, sSICHO, TOYHO, I'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX U TIUCbMEHHBIX TEKCTAaX, 1aBATh MOSICHEHUS IO X0y PEIICHUS 3a1a4H,
KOMMEHTUPOBATH MOJTYYECHHBIN PE3yJIbTaT;

e B X0/ OOCYXXJEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JieMbl, peraeMoi 3a/laud, BHICKA3bIBaTh WJICH, HAIICJICHHbIC HA MOUCK
pELIEHNUs, COTIOCTABIATh CBOU CYXICHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
auanora, OOHAapy>XKMBaTh pa3iMuMe M CXOJCTBO MO3UIUN, B KOPPEKTHOMN
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TMPEACTABIATH PE3YJbTATHl PEUICHUS 3aJa4H, IKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOEKTA, CAMOCTOSITEIHHO BHIOMPATh (DOpMAT BRICTYIICHUS C YIETOM 3a1ad
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPHUH;

e TMOHMMATh W HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHIWBUAYaJIbHOU
paboOTHI NMPU PEIICHUN YUEOHBIX MAaTEMaTUYECKUX 3a]1a4;

e TMPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM paboThl, pacmpeaeysiTh BUIbI pabOT, J0TOBapHUBATHCS,
o0CyX/aTh MPOIECC U Pe3yJIbTaT padOoThl, 0000IAaTh MHEHHSI HECKOIBKUX
JIIOJICH;

e Y4YacCTBOBATh B IpyNMHoBbIX PopMax padboThl (00CyX)aeHUsl, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMBbl W JIPYTHE), BBINOJHITH CBOIO YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JIEUCTBUS C APYTMMH YICHAMU KOMAaHJIbI, OIIEHUBATh
KauecTBO CBOETO BKJIaJa B  OOMMH MOPOAYKT 1O  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryiasiTuBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

e CaMOCTOSITEIBHO COCTAaBIISATH IUIAH, AJTOPUTM pEIICHUS 3a7auu (WU €ero
4acTh), BBIOMpATh CHOCOO peIieHHus ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBaTb U  KOPPEKTHPOBATh
BApUAHTHI pEICHUN C Y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ysibTara
pelIeHrs: MaTeMaTUYECKOM 3a/1auu;

e TPEABUACTH TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/1auu,
BHOCUTh KOPPEKTHUBBI B JEATECIHBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIHCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTU MOCTABICHHOW LIENIA U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTMDKCHHS] WJIM HEIOCTIDKCHHS IICIIH,
HaXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K koHuy oOyuenus B 7 Kkjacce OOydyalomMACs TMOJYYUT CIEAYIOIINE
pEeIMETHbIE PE3YJIbTAThI:

Yuciia 1 BbIYMCTICHUS

BoimonusATe, codeTas YCTHBIE W THCHMEHHbBIE MPHUEMBI, apUPMETHUECKHE
JEUCTBUA C PAIlMOHATILHBIMU YHCIIAMHU.

Haxonuth 3HaYeHHs YHCIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpPa3HbIC
CcrocoObl ¥ TPHUEMBI BBIYUCICHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE H JICCITUYHBIE TPOOH.

[lepexonute OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APYyroi (mpeoOpa3oBBIBATH
JECATUYHYIO IpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUUHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyrIJIsITh 4nCHa.

BBINONHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCIICHHM, OLEHKY 3HAY€HUU
YUCJIOBBIX BBIPAKCHHUN. BBINOMHATE NEUCTBUS CO CTENEHSAMH C HATypaJbHBIMU
IIOKAa3aTeIIMH.

[IpuMeHATh MPU3HAKK JETUMOCTH, PA3JI0KEHHE Ha MHOXXHUTENIM HaTypajbHBIX
YHCEel.

Pemate NpakTHUKO-OPUEHTUPOBAHHBIE 3a/laud, CBS3aHHBIE C OTHOILLECHUEM
BEJIMYUH, MPONOPUMOHAIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHMs 3a7a4 ¢ y4E€TOM OTPaHWYEHHUH, CBSI3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B
IPOLIECCe OCBOCHUS Y4eOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW MpU 33JaHHBIX 3HAYECHHSIX
MEePEMEHHBIX.

BoInonHATh npeoOpa3oBaHusl 1IEJI0r0 BBIPAKEHHUS B MHOTOWIEH MPUBEIECHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOrOWIEHa Ha
MHOT'OWIEH, MPUMEHATh (POPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcylecTBIATh pPa3IOKEHUE MHOTOWICHOB Ha MHOXHUTEIM C TMOMOUIBIO
BBIHECEHUSI 32 CKOOKHM OOUIEr0 MHOXKHUTEIS, TPYIIUPOBKU CIaraeMbIX, MPUMEHEHUS
(bopMyJ1 COKPAILIEHHOTO YMHOKEHUSI.

[IpumensTh TpeoOpa3oBaHKs MHOTOUJICHOB JJI PELICHUS Pa3IUYHbIX 33]a4 U3
MaTE€MaTUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HaTypaldbHBIMM TOKA3aTeNsIMU IS
npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHHs U HEPABEHCTBA



Pemare nuHENHBIE ypaBHEHUS C OJHOW IMEPEMEHHOM, NPUMEHsA IpaBuUia
nepexo/ia OT UCXOAHOTO YPABHEHHMS K paBHOCUIIBHOMY emy. IIpoBepsTh, ABnseTcs u
YHUCJI0 KOPHEM yPaBHEHHS.

[IpumeHsATh rpaduuecKkue METOJbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOTO
YPAaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHOW IMJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JABYMS
MIePEMEHHBIMH, TTOJIB3YSICh TPAPUKOM, TIPUBOIUTH IPUMEPHI PEIICHHS YPaBHCHUS.

Pemats cucTeMbl IBYX JIMHEMHBIX YPABHEHHU C ABYMs NEPEMEHHBIMH, B TOM
quciie rpadu4yecKu.

CocTaBasaTe ¥ peraTh JINHEMHOE YPABHEHHE UM CUCTEMY JIMHEUHBIX YPABHEHUN
II0 YCIOBHIO 33Ja4d, MHTEPHPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
ITOJTyYEHHBIA PE3YJIbTAaT.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3a/IaHHBIM
KOOpAWHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3aIMCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 33/laHHBIM KOOpAMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh € TOMOHIbIO (PYHKUMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHHUE, II€HA, KOJHMYECTBO, CTOUMOCTD,
MPOU3BOAUTEIIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuth 3HaueHre QPyHKITUU IO 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuil crocod TpPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
M3BJIEKATh U MHTEPIPETHUPOBATH MHPOPMALIMIO U3 IpaUKOB PEANbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K xoniy oOydenuss B 8 kiacce oOydYaromuiicss MOJYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia v BIYUCICHUSA

Hcnonp30BaTh HaYaJIbHBIE TPEACTABIEHNS O MHOKECTBE JEHCTBUTENBHBIX UACEIT
JUISL CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHHUN, M300pa)xkaTh JEHCTBUTEIbHBIE YHCIIA
TOYKaMH Ha KOOPAMHATHOM ITPSMOM.

[IpumeHATh TOHSATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIIOJB3ys] MPU HEOOXOJAMMOCTH KaJbKYJSTOP, BBITOJHATH
npeoOpa30BaHus BbIPAXKEHH, COepHKAIINX KBaJApaTHbIE KOPHU, UCTIOJb3Ysl CBOMCTBA
KOpHEH.

Hcnonp3oBaTh 3amucu OONBIIMX M MalIbIX YHUCENI C TMOMOIIBI0 JECATUYHBIX
npobeit u creneneit uncna 10.



AJuireOpandecKkue BbIPaKEeHUSA

[IpyuMeHATh MOHSATHE CTENEHUM C  LEJIbIM  I[OKAa3aTeleM, BBIITOIHATh
peoOpa3zoBaHusl BEIPAXKEHUHN, COIEPIKAILUX CTEIEHH C LIEJIBIM IMOKa3aTelIeM.

BBITTOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAllMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MPaBWUJI ACHUCTBUIN HaJ MHOTOWIEHAMH U ajareOpandecKuMu Jpo0siMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaThs npeoOpa3oBaHus BBIPAXKEHUUN I PEIICHHS Pa3IMYHBbIX 3a/1ad U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewars nvHEVHBIE, KBaJpaTHbIE YpPAaBHEHHUS W palUOHAJIbHBIC YpaBHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MIPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHU, B TOM
yucjae ¢ NMpUMEHEHUWEeM Tpaduyeckux MpeacTaBieHUu (ycTaHABIUBAThb, UMEET JIHU
YpaBHEHHE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT c10BeCHOM HOPMYITHPOBKH 3a/1a4uH K €€ anreOpandecKkoi Mojenu
C IOMOIIBIO COCTABJICHUSI YPABHEHUS UJIU CUCTEMbBI YPAaBHEHUI, HHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYUYEHHBIN PE3YJIbTAT.

[IpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OLICHKU, pelIaTh
JUHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON M MX CHUCTEMBI, 1aBaTh rpadUyuECcKyIo
WJUTIOCTPALIMI0 MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[ToHumaTh ¥ UCHOJB30BATh (PYHKIIMOHAIbHBIEC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJINUECKUE OOO3HAUYCHUS), OMpEAeisaTh 3HAuCHHE (PYHKIUU TO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIUMHU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBHIBATb CBOICTBA YHCIOBOI ()YHKIIHH
1o e€ rpaduky.

K xkoniy oOyuenus B 9 kiacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MPEAMETHBIE PE3YIbTATHI:

Yucia v BIYUCICHUSA

CpaBHUBATH U YIOPSAI0YMBATH PAIMOHAJIBHBIC U UPpallMOHATBLHBIE YHCIIA.

Breimonuare apudmerndeckue IeUCTBUS C pallMOHAIBLHBIMUA YHCJIAMU, COYETasl
YCTHbIE M THUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALMOHATHHBIMHU
YU CJIAMHU.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIUUCIISTh
3HAYCHUS YUCTIOBBIX BBIPAKCHUI.

OKpyrJisiTh  ICMCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUHCIICHU, OLIEHKY YHCIIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEPABEHCTBA



Pemate nuHEHHbIC U KBaIPATHBIE YPABHEHUS, YPABHEHUSI, CBOJAIIMECS K HUM,
pPOCTEHIINE APOOHO-PAIIMOHAIHHBIE YPAaBHEHUSI.

Pemate cuctembl ABYX JIMHEHHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHECHUE HE SIBISCTCS JTUHEUHBIM.

Pemrats TeKCTOBBIE 33/1aUH alIreOpPandecKUM CIIOCOOOM C TTIOMOIIBIO COCTABJICHUS
YpaBHEHUSI WJIM CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[TpoBOAMTE IPOCTEUIIINE UCCTICIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
YUClie C TMPUMEHEHHEM TpadUuecKuX MpeacTaBieHu (yCTaHABIMBATh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

Pemare nuHEHHBIE HEpaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, H300pa)aTh
pEIIEHHE HEPABECHCTB HAa YMCIIOBOM NPSAMOM, 3allUCHIBATH PELICHUE C IMMOMOUIBIO
CHMBOJIOB.

PemaTte cuctemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOU
MPSIMOM, 3aMIMCBIBATH PELICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOYyHKIUU

Pacno3naBaTh (QyHKIMM M3y4eHHBIX BHJIOB. I[loka3plBaTh CXEeMaTHYECKU

pacIoyio’keHUe Ha KOOPAMHATHOH IJIOCKOCTH TpadukoB GyHKIMN Buaa: Y = KX, y = kX
+b,y=kix,y=ax2 + bx +c,y=x3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHii
K02 PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W H300paXaTh CXEMaTHUYECKH TpauKyd KBagpaTHUHBIX (YHKIIUM,
OTMCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBaTh kBajpaTuuHyro (QyHKUIMIO 1O (opMyre, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUNA U3 peaibHOMN KU3HU, PU3UKUA, TEOMETPHUH.

Yucaosbie MOCJIEI0BATEILHOCTH U IPOrPecCun

PacnioznaBaTh apuMeTHUecKyr0 U T€OMETPUUECKYIO TIPOTPECCUH TIPU Pa3HBIX
coco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHHMS €  UCNOJb30BaHWeM  GopMmyd N-TO  4ieHa
apu(PpMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WieHbl TOCIEAOBATEIIBHOCTA TOYKAMH Ha KOOPJAMHATHOU
IIJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATEIBHOCTIMHM, B TOM YHUCIIE
3alayd U3 peaJbHOM JKM3HU (C HCMOJIb30BAHUEM KaJbKYyJATOpa, LHUQPPOBBIX
TEXHOJIOTHUH).

TEMATHUYECKOE INTAHUPOBAHUE
7 KUIIACC



N HanmenoBanu KosuvecTBO 4acoB DJIeKTPOHHbIE
© | e pa3ielioB U (undposbie)
n/ Becer  Konrpoabnsl  IIpakTHueck
TeM o0pa3oBaTejibHbIE
I 0 e padoThbI ue padoThbl
NMPOrpaMMblI pecypchl
Yucna u
O — bubnunoreka LIOK
1 ' 25 1 1 https://m.edsoo.ru/7f415b
PanmonansHbie 90
4ucia o
bubnunoreka LIOK
Anre6
2 SFeOpairieci 27 1 https://m.edsoo.ru/7f415b
HC BBIPAKCHUA 90
VpaBHEHIS 1 bubnunoreka LIOK
3 P 20 1 1 https://m.eds00.ru/7f415b
HEPaBEHCTBA 90
Koopaunarsl n bubmmoreka [JOK
4 rpaduKy. 24 1 https://m.edsoo.ru/7f415b
Oynkumn 90
ToBToDEHIE 1 bubnuoreka [{OK
5 P 6 1 1 https://m.edso0o.ru/7f415b
0000meHne 9
OBIIEE
KOJIMYECTBO
102 5 3
YACOB IIO

ITPOTPAMME



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

8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposBbie)
pa3aesioB  TeM Kontpoabnbie I[IpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypcsl
Yucna u
1 BBIYHMCIICHHS. 15 1 bubmuorexa [JOK
KBanpatubie https://m.edsoo.ru/7f417af8
KOpHU
Yucna u
BBIYMCIICHHUS.
9 Cremenn ¢ 7 bubnuorexa [JOK
https://m.edsoo.ru/7f417af8
LEJIbIM
MOKa3aTeleM
AnreOpandeckue
3 BBIPKCHHUS. 5 1 bubmmoreka [JOK
KBanpatubiii https://m.edsoo.ru/7f417af8
TpEXWIECH
AnreOpaunyeckue
4 BBIPAKEHUS. 15 1 bubmmnoreka HOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
apoOb
YpaBHeHuUs u
5 HEpaBEHCTBA. 15 1 bubmmnoreka HOK
KBanpathsie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEpaBEHCTBA. 13 1 bubnmnoreka HOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus u
7 HEpPaBEHCTBA 12 1 bubmorexa HOK
P i https://m.edsoo.ru/7f417af8
HepasencrBa
OyHKIUN.
8 OCHOBHLLE 5 1 bubmmoreka [JOK
https://m.edsoo.ru/7f417af8
TTOHSTHUS
OyHKIUN.
9 YhcoBbIe 9 bubnuoteka [JOK
https://m.edsoo.ru/7f417af8
byHKIIUU



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

IToBTOpenue u

bubnunoreka LIOK

10 00001EeHne 6 https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
YACOB IIO 102 03

[TPOTPAMME



https://m.edsoo.ru/7f417af8

9 KVIACC

[TPOTPAMME

KoanuectBo yacos JJIeKTPOHHbIE
Ne  HaummeHoBaHme
(undposbie)
n/ | pa3sjgesioB H TeM Bcer  Konrpoabn = IIpakrHueck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypcsbl
Yucna u
T — bubmuorexa [JOK
1 . ’ 9 https://m.edso00.ru/7f419
JleicTBUTEIbHBIC 408
yucna o
YpaBHeHus u
HEpPAaBEHCTBA. bubnuorexa [JOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJHOH dos
MepeMEeHHON
YpaBHeHus u
HeDABCHCTED bu6mmoreka [IOK
3 P ' 14 1 hitps://m.eds00.ru/7f419
Cucrembl
. dog
ypaBHEHUN
VYpaBHeHus u bubnuorexa [IOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencraa dos
bu6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dog
Yucnosbie bu6mmoreka [IOK
6 MOCJIeIOBATEIHHO 15 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHME,
oGoGmeHHe bu6mmoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTeMAaTH3aIIHs
y dos
3HAHUU
OBIIEE
KOJIMYECTBO
102 6 0
YACOBIIO



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

Anrebpa. 8 kimacc. YueOnuk. 2021 ron- Maxkapsraes FO.H. u ap.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Metonnueckue pekoMeHaanuu. 7-9 kimaccel (k yaeornky Maxkapsraesa 0. H. ump.)

Astop(p1): Makapsraes FO.H., Munarok H.I'., HemmkoB K.W. u np./ ITox pen. TemsikoBckoro C.A.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII -https://resh.edu.ru/about

bubmoteka I{OK https://m.edsoo.ru/7f419d08

Enunas xomnekmus [{udpossix o0pazoBaTeIbHBIX PECYPCOB IO MaTeMaTHKE,

Nudoypox http://school collection.edu.ru/- https://infourok.ru/

MaremaTuka: cripaBOYHHK Gopmyit o anredpe u reomerpun hitp://www.pm298.ru/



https://file.11klasov.net/2975-algebra-8-klass-uchebnik-20132007-god-makarychev-yun-i-dr.html
https://file.11klasov.net/2975-algebra-8-klass-uchebnik-20132007-god-makarychev-yun-i-dr.html
https://m.edsoo.ru/7f419d08
https://infourok.ru/
http://www.pm298.ru/










