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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBISIETCS OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHUs: OHAa O0ECTIeUnBaET U3YUYCHHE NPYTUX JAUCHHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y 00yuaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXONKACHHUH W CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUsI MATeMaTHIECKOM HAYKOH SIBIIGHUH U MPOIIECCOB
B MPUPOJE W OOIIECTBE, POJM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenuwe anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBHUS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYYAIOIIMXCS: OHU HCIONB3YIOT JEAyKTUBHBIE WU
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3aIHio, abcTparnpoBaHue u
agamoruto.  OOydenue  anreOpe  mpeamnojiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYy4YalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aeil eI TeIbHOCTHOTO MPUHIIUIA 00YyYEeHHUS.

B crpyktype mporpamMmbl y4eOHOTO Kypca «Anredpa» i OCHOBHOTO
o01ero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
auHAH: «YucTaa ¥ BBIYUCICHUS, «ANreOpandecKue BBIPAKCHUS», « Y PaBHEHUS H
HepaBeHCTBay, «DyHkuum». Kaxmas W3 3TUX COAEPIKATEIbHO-METOIUYECKUX
JMHUAN Pa3BUBAETCS Ha MPOTSHKCHUU TPEX JIET U3yUEHHsI Kypca, B3aUMOACHUCTBYSI C
IpYTMMH €r0 JHHHUAMH. B Xole wu3ydeHus ydeOHOro Kypca OOydarommmcs
MIPUXOJIUTCSL JIOTHYECKH PaCCyKIaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTro Kypca «Airedpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHHBEpPCAIBHOTO MareMatudeckoro si3bpika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AnreOpa» sBISETCA €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepkannie JuHUU «Yuclia W BBYUCICHUS» CIY>)KAT OCHOBOW ISt
JABHEUIIETO M3yUYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaIOUTUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O 4YKCJIEe HAa YpPOBHE OCHOBHOIO OOIEro 00pa3oBaHU
CBSI3aHO C PAIMOHATBHBIMU M HPPANUOHAIBHBIMH YHUCIaMH, (HOPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIILHOM YHCJIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « ANreOpandecKue BhIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaroIuXcs
MaTEMaTHUYECKOIo ammnapara, HeoOXOJUMOTro Mjsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus Y4EOHBI MaTepual TPYHIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HaUEHUE MAaTEMaTUKU Kak
A3bIKa JUISI TIOCTPOEHUS] MaTeMAaTU4YECKUX MOJENEH, OINUCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oO0yueHus aireOpe BXOASAT TaKXKe
JanbHeWIee pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJaJICHUE HaBbIKAMU
JNEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU s, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJTyYCHHE
0o0y4JamuMucs 3HaHUM 0 (PYHKUIMAX KaK BaKHEHIEH MaTeMaTH4eCKOW MOJENH
JUIS. OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOIECCOB U ABJICHUN B MPHUPOJE
u obuectBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHIO Yy OO0yYarolMxcs
YMEHMSI UCTOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKIaA B (OPMUPOBAHUE
NPECTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN IUBUIN3ALUHN U KYJIbTYPBHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs y4deOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3feiibl COJEpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANTreOpanyecKkue BbIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIMMY.

Ha u3yuenue yuebHoro xypca «Anredpa» orsoautcsa 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenw), B 9
kiacce — 102 yaca (3 yaca B HefieIni0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, IEPEXO] OT OJHOW (OpPMBI 3alHUCH
npobeit k apyroi. lloHATne panMOHAIBHOIO YHMCHA, 3alMCh, CPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeHCTBUS €
palMOHAIBHBIMA YMClIamMu. Pelenue 3aaad U3 peaJlbHOW NPAKTUKX HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEeNeNeHHue, IpeoOdpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIPEAEICHMs], 3auch 00buX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUE ApoOU U JpoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIC 33aJla4M Ha
IIPOLICHTHI, PELICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLHOHAIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUsS C IIepeMeHHOoM. [lomycTrmMble
3HA4YEHMs NIepeMeHHBbIX. [IpencraBieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
IPOM3BEICHUH, MPaBUJIa PACKPBITUS CKOOOK U IPUBEIECHUS TOTIOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnnHounensl 1 MHOrouseHbl. CreneHp MHoOrouneHa. Cio)keHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBl M KBajpaT pasHoctu. Popmysia pasHOCTM KBaAparoB. PasmoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEHW JIMHEWMHOTO
YPAaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTaBICHME YPABHEHUH IO
YCJIOBHIO 3aJa4yM. PelieHne TeKCTOBBIX 3a71a4 C MOMOILBI0 YPABHEHM.

JIuneliHOe ypaBHEHHE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPaBHEHMM C JBYMsl NIEPEMEHHBIMH. PemenHue cucteM ypaBHEHHU
crnocoboM moACTaHOBKH. [IpuMepsl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DyHKUUHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoMEXYyTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAMHATHOM ITPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opAuHATa
TOUYKH Ha KOOPJIMHATHOM I1ockocTu. [IpuMepsl rpadukos, 3a1aHHbIX GopMyaamu.
Urenune rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue ¢ynkuuun. [paduk
¢ynkun. CpoiictBa Qpynkuuil. Jluneitnas pyukuus, e€ rpaduk. I'papuk GyHkumun
y = [x|. I'padpuueckoe perieHne NTHMHEWHBIX ypaBHEHUHW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucnaa v BBIYMCICHUSA

KBaapatueiii kopeHb u3 uwucia. [loHsiTue 00 uppalMOHAIBLHOM YHCIIE.
JecsaTuyHble TpUOIMAKEHUST UppaAllMOHANIBHBIX yncen. CBoicTBa apudMeTHuecKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIUHMCJICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CremneHb ¢ LebIM MOKa3aTeaeM U e€ cBoricTBa. CTaHAapTHAS 3alUCh YHCIIA.

Anrebpanyeckue BoIpaxeHUSIAJredpandeckue BbIpasKeHUs1

KBagpaTHbiil  TpEXuieH, pas3joKEHUE KBAJAPAaTHOTO  TpEXWieHa Ha
MHOHUTEJIN.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CnoxxeHne, BBIYUTAHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonanbHble BhIpa)KEHUS U UX IPeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHNM, CBOASAIINXCSA K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-palMOHAIbHBIE YPaBHEHUS.

['paduueckas uHTEpHpeTanys YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHUU C JABYyMs IE€pEeMEHHBbIMHU. [IpuMephl pelieHus cuctem
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

Pemenre TekcTOBBIX 33724 anreOpandecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOIacTh ONpeAeNieHUsT W MHOXKECTBO 3HAaYeHUH
¢ynaxun. CrocoObl 3aaaHus PyHKIIHA.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuumn mo e€ rpaduky. [Ipumepsr
rpaukoB PyHKIUN, OTPAXKAIOIIUX PEaTbHbIE MPOIIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPONOPIMOHAIBHbBIE
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucia ¥ BIYMCICHUS

PanmonanpHpie yKcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OECKOHEUHble JAeCSITUYHble aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuMeTndecKkue MAeWCTBUA C
JEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTh MPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHoe ypaBHEeHUE. Pellienne ypaBHEHNM, CBOASAIIMXCSA K TUHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
buxBanpatHoe ypaBHenue. lIpumepsl pemieHuss ypaBHEHUNM TPETbEU M YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-palMOHaNIbHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajad
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEpEMEHHBIMU. Pelenne cucrteM IByX ypaBHEHHM,
OJIHO M3 KOTOpPbIX JIMHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETALAs] CUCTEMbI YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aare0panyeckuM crocoooM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mIEpeMeHHOU. Pemenune cucrem
JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'papmueckas uHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBanpatnunas Qyskuus, €€ rpapuk u cpoiictBa. IlapaGosa, KoOpaUHATHI
BEPILMHBI 1apadoIbl, 0Cb CAMMETPUHU TapaboJIbL.

I'paduxn Gyuxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, u ux
CBONCTBA.



YwucnoBele  1ociegoBaTeIbHOCTHYMCI0OBBIE  MOCJA€I0BATEJILHOCTH M
Nnporpeccuu

ITonsgTe YMCIOBOM MOCJIEAOBATEIHLHOCTH. 3aJlaHHE I10CJIEIOBATEIIFHOCTH
pPEKyppEeHTHOM (opMyIioit u HGopMysIoi #-TO YiieHa.

Apudmernueckas U reoMmeTrpuueckas mporpeccur. Mopmylbl 7-ro ujeHa
apupMEeTHIECKON U TEOMETPUIECKON MPOTPECCUM, CYMMBI IEPBBIX 71 YWICHOB.

N3o0pakeHne uiaeHOB apu(METHUYECKOH M TIeOMETPUUYECKOM MPOTrpeccHid
TOYKaMU Ha KOOPJAWUHATHOM IUIOCKOCTH. JIMHEWHBIA U AKCIIOHEHILMAJIbHBIA POCT.
CnosxHbI€ TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpoOrpamMmbl ydyeOHOro Kypca
«Anredpa» XapaKTepU3yHOTCSL:

1) marpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLNUIOMY M HACTOALIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKECHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MpPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) TpyA0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PpEIICHUM NPAKTUYECKUX 3aaad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCIEUIHOW Mpo¢eCcCHOHaTbHON
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HNOCTPOCHUEM MHAUBUAYATIBHON TPAEKTOPUHU OOpAa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHUECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXKACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTallUEel B JIEITEIIbBHOCTM HA COBPEMEHHYIO CHUCTEMY HAayUYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl 4YelOoBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTUSA LMBWIN3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnmuTaHue, (PopMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTYYHS:

TFOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEpPECax CBOEro
3I0pOBbs, BEAEHUSA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH U OTHbIXA, peryisipHas (uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4yeiaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMe! Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHWMM JUIS peLIeHUs 3a1ad
B 00JacTH COXPAaHHOCTH OKpY’KaloLIEH cpeabl, IJIAaHUPOBAHUS IOCTYNKOB H
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUISl OKPYKAIOLIEW Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBMAM COLMAJIBHOM U NPHUPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUHUTbCA y OPYTHX JIOACH, MpuoOpeTraTh B COBMECTHOM NESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKY U KOMIIETCHIIUH U3 OIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
bopMyIMpoBaTh HIEU, OHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHl COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAeMbIe pEIICHUsT W ACUCTBUS, (POPMYyIHMPOBATH M OICHUBATh PHUCKH U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJorunueckue aeicTBUA:

e BBSIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
00BEKTOB, TMOHATHHA, OTHONICHWA MEXKIYy MOHATUSMH, (OPMYyIUPOBATH
ONpENECICHUsT  TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHMS JJii OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCTIpUHUMATh,  (OPMYJIMPOBaTh W  MPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, €IWHWUYHBIC, YAaCTHBIE W O0OIIue,
YCIIOBHBIE;



e BBISIBJISITh ~ MaT€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aMMOCBSI3U W
npotuBopeursi B (akTax, AaHHBIX, HAOTIOMEHUSX W YTBEPKICHUSX,
npemsiaraTh ~ KPpUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUNI;

e ICTIATh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa3bupaTh JOKA3aTEIHCTBA MATEMATHYCCKUX YTBEPKIEHUH (TIPSIMBIE W OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaTuyeckux (akToB, BBICTpaWBaTh AapPryMEHTAIMIO, TPUBOJIUTH
IPUMEPBI U KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBIOWpaATh CMOcOo0 pemieHrus ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOUpATh HauboIee MOAXOAAIINN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarebCcKue 1eMCTBUA:

e ICTIOJIL30BAaTh BOMPOCHI KaK WCCIENOBATEILCKUA WHCTPYMEHT TO3HAHUSA,
(GbopMyIMpoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
CaMOCTOSITENIbHO YCTaHABJIMBATH HMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUNO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHE;

e IPOBOJAUTH TI0 CAMOCTOSITEJILHO COCTABJIIEHHOMY IUIAaHY HECIJIOKHbBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBaHWE 1O  yCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXy COO0M;

e CAMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTaM
IPOBEAEHHOTO HAOIIOEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 000OICHU;

e POTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

* BBISIBJISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh WHGOPMAIMH, TaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a4H;

e BBIOWpaTh, AHAIM3UPOBATH, CHUCTEMATHU3HPOBATH W WHTEPIPETUPOBATH
UH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM IMPEACTABICHHUS;

e BbIOMpaTh (opMy MpeAcTaBieHUs UHGOPMAIMM U HWUIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMu, WHOM rpadukod Hu uX
KOMOHHAIIUSIMU,;

¢ OLICHUBATh HAJEKHOCTh HMHMOpPMALMA TIO KPUTEPHUSM, NPEATIOKEHHBIM
yuHTeNIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHMKaTHBHbIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:



* BOCIIPUHUMATh U (DOPMYIHPOBATh CYKICHUS B COOTBETCTBUU C YCIOBHUSIMHU
U 1ensiMd OOLIeHHs, SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY
3p€HUs B YCTHBIX U NMHCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelIeHus 3aJa4i, KOMMEHTUPOBATH MOJTYyUYECHHBIN pe3yJIbTaT;

e B XOJIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOU TEMBbl,
npo0JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
pELIEHMs, COIIOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYyTHUX
YYaCTHUKOB Juajnora, oOHapy>KMBaTh Pa3IMuU€ U CXOACTBO MO3MUIUH, B
KOppEeKTHOU popMme hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHMUS,;

e IPEJICTABIATH PE3YJbTAThl PELICHUS 33a/1a4, YKCIIEPUMEHTA, UCCIIEI0BAHUS,
POEKTa, CAMOCTOSITEIbHO BbIOMpaTh (QOpMAT BBICTYIUICHHS C y4ETOM
3a]a4 MPE3eHTAIH U OCOOCHHOCTEH ay IUTOPHH;

e IOHUMATh U MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHOM U UHAWBUIYaTbHOMN
paboThI U pEUICHUH YUYEeOHBIX MAaTEMAaTUYECKUX 3a]1ay;

e IPUHUMATH LI€Jb COBMECTHOM JEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALNIO
COBMECTHOM palOTHI, pacmpeaensTh BUAbl pabOT, IOrOBapUBaThCH,
o0cyXaaTh MpoIecC U pe3yabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJIEH;

e y4acTBOBaTh B TPYMNIOBBIX ¢opmax padboTel (0OCyXKIaeHUs, OOMeH
MHEHUSMH, MO3TOBBIE HITYpMbl M JPYTHE), BBIIOJHATH CBOK YacTh
paboTHl U KOOPJAMHUPOBATH CBOU JEHCTBUS C APYTUMHU WICHAMH KOMAaH]IbI,
OIICHMBATh KAYECTBO CBOETr0 BKJAJa B OOLIUN MPOAYKT MO KPUTEPHSM,
c(hopMyJIMPOBaHHBIM YYACTHUKAMU B3aUMOJCHCTBUS.

PeryasitTuBHbIe yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranuzanus:

e CAMOCTOSITEILHO COCTABJATh IUIAH, AJTOPUTM pELIEHUs 3aJayd (WU €ro
4acTh), BBIOUpATh CMOCOO pEelIeHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BapHAHThI PEUICHUI ¢ Y4ETOM HOBOI MH(OpMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

e BIIQJICTh CIIOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTa
peLIeHNs] MaTEMAaTHYECKOM 3a/1a4H;

e IPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 33]a4H,
BHOCHTb KOPPEKTUBHI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEJIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLICHUBATh COOTBETCTBHUE PE3YJIbTATA ACATEIbHOCTU MOCTABIECHHOM LIENH U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WU HEJOCTHXKEHUS 1[I,
HAXOJUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 kjacce OOyYarONIUICS TONYYHUT CIICTYIONTHE
MPEIMETHbIE PE3YJIbTATHI:

Yucna v BBIYMCICHUSA

BreimonHsaTh, coueTas yCTHbIE W THUCHMEHHBIE TPHEMBI, apu(pMETHUECKUC
JIEUCTBUS C PAIMOHAILHBIMU YHCIIAMH.

Haxonuth 3HaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHHUS 3HAYEHUN NPOOHBIX BBIPAKEHUM, COIEpIKAIINX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[TepexonuTe OT OnHON (POpPMBI 3amUCH YUCeN K Apyro (mpeoOpa3oBbIBATH
JECATHUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YACTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBAaTh M YIIOPSII0YMBATH PAIMOHAJIbHBIE YHCIIA.

OKpyTJsTh YuCIa.

BrBIMOAHATE IPUKUIKY U OIIEHKY pe3yJIbTaTa BRIYMUCICHUH, OIICHKY 3HaYE€HUN
YUCJIOBBIX BBIPAXKEHUHN. BBHITIONHATH NEHCTBUA CO CTETNCHSAMHU C HATYpaIbHBIMH
MOKa3aTeJISIMH.

[IpumMeHsATh  TpPU3HAKK  JACIUMOCTH,  PpAa3IOKEHUE HA  MHOXKHUTEIU
HATypPaJTbHBIX YUCE.

Pemath npakTHKO-OPUEHTHPOBAHHBIE 3aJauM, CBS3aHHBIE C OTHOUICHHEM
BEJIMYMH, MPONOPUMOHATBHOCTHIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PEIIeHUs 3a/lay ¢ YUYETOM OrpaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredpanyecKyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRKEHHM MPH 3aJaHHBIX 3HAYEHUSIX
NEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEJIOT0  BBIPAKEHHUS B MHOTOYJICH
MIPUBEJCHUEM TTOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BbINonaHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOro4JleHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh PaA3IOKEHUE MHOTOUYICHOB HAa MHOXKUTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOLIEr0 MHOMHUTENs, TPYNIHUPOBKUA  CIAraeMbIX,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsTh nmpeodpa3oBaHUsi MHOTOUYICHOB /Il pEUICHUS Pa3IMYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypajbHBIMU IOKa3aTeIsIMU Ui
npeoOpa30BaHUs BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA



Pemare sMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NMPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTs, ABiseTcs
JIM YUCJI0 KOPHEM YPaBHEHHS.

ITpumeHATh rpaduuecKre METObI IPU PELLICHUH JIUHEWHBIX YPABHEHUM U X
CUCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YPaBHEHMS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIMHEHMHOIO ypaBHEHHUS C
IBYMsI INEPEMEHHBIMH, MOJIb3YACh TIpauKOM, NPUBOAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemars cucremel AByX TMHENHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBiATe M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPAaBHEHUN IO YCIOBHUIO 3aJa4d, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M I10Jy4EHHBIN PE3yIbTarT.

DyHKIUN

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 33/ TaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YMCIIOBBIE IPOMEKYTKN HA
aJreOpanvyeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu JTUHEHHBIX QyHKIMI. CTpoUTh rpaduk GyHKIHH Y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMH H3BECTHBIE 3aBUCUMOCTH MEXKAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHre GyHKIIUYU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpPeACTaBICHUS M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 Tpa(UKOB pealbHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarOnIMiiCs TONYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia ¥ BIYMCICHUSA

Hcnonb30BaTh HayaJIbHBIC IMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCesl ISl CPABHEHUS, OKPYTJIEHUsI U BBIUMCICHUN, 1300paXkaTh AEMCTBUTEIbHBIE
YHUCJIa TOYKAMH Ha KOOPJAMHATHOU IPSAMOU.

[TpumenaTy mnoHATHE apU(PMETHUYECKOrO KBAaAPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHH, MCIONB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISITOP, BBIIIOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUHN, COAEPXKALIUX KBAaJAPATHbIE KOPHHU, WCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX M MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneHeit uncna 10.

Anredpanyeckue BbIpaKeHUs

[IpyMEHATP TOHSATHE CTENEHU C LENbIM ITOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM MOKa3aTeseM.

BBIMOTHATE TOXIECTBEHHBIC MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKCHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U aNreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeodpa3oBaHus BHIPAXKEHUM JIs1 peICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPaABeHCTBA

Pemare nuHelHbIE, KBaJpAaTHBIE YPABHEHUS W PAlMOHAJIbHBIC YPaBHEHHS,
CBOJISALLIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C ABYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yPAaBHCHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX NpencTaBlIeHni (YCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yYpPaBHEHUW DPEILICHHS, €CIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajauu K €€ anreOpanyecKou
MOJENIN C IIOMOUIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMbl YpPaBHEHUU,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a]1a4H MMOJIYYEHHBIN PE3ybTarT.

[IpuMEHATP CBOMCTBA YMCIOBBIX HEPABEHCTB JISI CPAaBHEHUS, OLICHKH,
pelaTh JUHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABATh
rpa@uuecKyr0 WUIIOCTPALMI0 MHOXKECTBA PEIICHUA HEpPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUMN

[ToHnmMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHSATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crpoutsb rpaduku 351eMEeHTapHBIX (QYHKINUNA BUAA:

y =kix,y =x2, y = x3,y = x|, y = VX, OIHUCBIBaTb CBOHCTBA YHCIOBOI
dbyHKIMH 10 €€ rpaduKy.

K koniy oOyuenus B 9 kiacce oOydaromIuiicss MOJYYHUT CIIETYIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucnaa v BBIYUCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIE U UPPALMOHAIIbHBIC YUCJIA.

Bremonasate  apudmMernueckne JACUCTBUS €  palMOHAIBHBIMH — YHCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHAIbHBIMU YUCIIAMHU.



Haxonute 3HaueHusi CTEneHEW C LEIbIMHA TMOKA3aTelsIMA W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUU.

OKpyrJisiTh  IEUCTBUTENBHBIC YHCJIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEVHBIE W KBaJpaTHBIC YPAaBHCHUS, YPABHEHUsS, CBOIAIIMECA K
HUM, IPOCTEUIITNE APOOHO-PAIIMOHATILHBIC YPABHECHUS.

Pemlate cuctemsbl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMs NEPEMEHHBIMU U
CHUCTEMBI JIBYX YPABHEHHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAETCS JINHEHBIM.

PemaTte TekcTOBBbIE 3ajayu anreOpauvyeckuM CHocOOOM C  MOMOIIBIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBOAUTE MPOCTEUIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX NpecTaBlieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, W
npouee).

Pemiate nuHeiHbIE HEpPABEHCTBA, KBAJApPATHbIE HEPABEHCTBA, H300pakaTh
pelieHne HEpAaBEHCTB HAa YHMCJIOBOM IPSIMOM, 3alIMCHIBATH PELICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh PpEIICHHE CHCTEMBbI
HEPABEHCTB HA YMCIIOBOM NIPSAMOM, 3aIIMCHIBATh PEIIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHUH PA3JIMYHbBIX 33]1a4.

DyHKUUHA

Pacmo3naBate (yHKIIMM W3ydeHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacIoyIoKeHUEe Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKIUH BUIa: y = kx, y
=kx+b y=ki y=ax2 +bx +¢ y=1x3, y=1\x, y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUN K03(pPHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh U H300pakaTh CXEMATHUYECKU TPaPUKU KBaJAPATHUHBIX (PYHKIIMA,
ONUCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH 1O UX rpaduxam.

Pacno3HaBaTh kBagpaTHuHYyO (YHKLUIO 110 (opMyIie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHOU KU3HH, (PU3UKU, TEOMETPHUH.

Yucsi0Bble MOCAEA0BATEILHOCTH H IPOTPEeCCHH

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYH) MPOTrPECCUU MpHU
pa3HbIX CIIOCO0AX 3a7aHMsl.

BBINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHMEM (OpMYd N-ro 4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemate 3amaun, CBsi3aHHBIE C YMCJIOBBIMHM TMOCJIEAOBATEIHBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHOMN XKU3HU (C MCIIOIB30BAHUEM KaJbKYyJIATOPA, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM undposbie
Ne /i P Konrtpoabnsie | IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
| Yucna u BeIUKCIEHUS. PalnoHaIbHBIE 75 1 bubnuorexa [{OK
quciia https://m.eds00.ru/7f415b90
but6mmoreka [IOK
2 An 2 1
reOpaecKie BhpIKCHIA / https://m.edso0.ru/7f415b90
bubnunorexa [IOK
3 YPaBHCHNUS H HCPABCHCTBA 20 ! https://m.eds00.ru/7f415b90
but6mmoreka [IOK
4 K . @ 24 1
OOpAMHATH! 1 rpaduki. DyHKiHH https://m.edsoo0.ru/7f415b90
but6mmoreka [IOK
I1 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 0




8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu¢poBbIe
Ne /i P Kontpoabnsie | IlpakTuueckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcesl
bubnunorexa [IOK
1 4 .K 1
ucia u BeuucieHus. KBaapaTaeie KOpHU 5 https://m.edsoo.rw/7f417af8
) Uucna u BeraucieHus. CTEIEeHD ¢ IEIbIM 7 bubnunorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7t417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 | bu6nuorexa [IOK
KBagparubiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BRIpaKCHHUS. 15 1 bu6muoreka [IOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15 | bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 hitps://m.cdsoo.rw/7f417af8
bubnunorexa [IOK
8 o .0 5
YHICLHH. LCHOBHBIC HORATHA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9
yRiuaH. HHCIOBbIE dyHKIAH https://m.edsoo.ru/7f417af8
bubnunorexa [IOK
10 I1 600 6 1
OBTOPEHHE 1 ODODIIEHHE https://m.edsoo.ru/7t417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne /i P Kontpoannbie | IlpakTuueckne (upp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
| Yucna u BeuKucieHus. JlelicTBUTEIbHBIE 9 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUS M1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexka HOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [IOK
4 v .H 16 1
paBHEHHMs M HEpaBeHCTBa. HepaBeHCcTBa https://m.cdsoo.rw/7#419d08
bu6mmoreka [IOK
5 ) 16 1
YHKHIH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
q 1 1
6 HUCJIOBEIE IIOCIICIOBATEILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0













YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» AnreOpa, 8 kinacc/ Mepsnsak A.T'., [Tonsakos B.M.; nox penakuueii [lononbckoro
B.E., O01ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO M3marenbckuii eHTp
«BEHTAHA-I'PA®y»; AxunonepHoe oomectBo «M3narensctBo «IIpocBemienne»
» Anrebpa, 9 knacc/ Mepaisik A.I'., Tlononckuit B.b., Sxup M.C.; mon
penakuueii [logonsckoro B.E., O01iecTBO ¢ orpaHHUE€HHOM OTBETCTBEHHOCTHIO
Nznarensckuii neaTp « BEHTAHA-I'PA®»; AkurionepHOe 00IIECTBO
«3parensctBO «lIpocBemienne»

* MaTtemaruka. Anrebpa: 7-i ki1acc: 6a30BbIi ypOBEHb: yUEOHUK, 7 Ki1acc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.

TenskoBckoro C.A., AkimonepHoe odmiectBo «M3maatenscTBo «IIpocBerienre

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






