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INOACHUTEJIBHAS 3AIINCKA
OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «AJITEBPA»

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOIO oOIIero o0Opa3oBaHMsA: OHa
obecreynBaeT H3y4eHUE APYTUX IUCHUIUIMH, KaK €CTeCTBEHHO-HAy4HOro, TaK U T'yMaHUTAPHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOOUMO JUIs TPOJOJDKEHHS 0Opa3oBaHHS U B TOBCEIHEBHOM IKH3HH.
Pa3Butre y oOyyaromuxcsi HayqHbIX NPEACTABICHUN O MPOUCXOKIECHUH U CYIIIHOCTH ajlre0pandecKux
a0cTpakuuii, crocobe OTpakKeHUsT MaTeMaTHYeCKOM HayKoW sIBIEHMH W IPOLIECCOB B NPUPOAE U
00111eCTBE, POJIM MAaTEMAaTUYECKOTO MOJICIMPOBAHUS B HAYyYHOM [IO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GbopMHPOBaHNIO HAYYHOTO MHUPOBO33PEHHUSI U KAYECTB MBIIUICHUS, HECOOXOAUMBIX Ul aJaTallid B
COBpeMEeHHOM Ln(poBOoM obmiecTBe. M3yuenne anreOpsl oOecrieynBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBaTb, HAaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILIUIEHHUS, CIHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHSL M BBIBOJBIL, (HOPMYJIUPOBATh YTBEPHKICHUS.
OcBoeHme Kypca aireOpbl O0OECICUMBAET PAa3BUTHE JIOTMYECKOTO MBIIIICHHUS OOYYaoONMUXCs: OHU
UCTONB3YIOT JEAYKTUBHBIE W HWHIYKTHBHBIE pPACCYXKACHUS, O0OOOIMIEHHEe M KOHKPETH3AIHMIO,
abctparupoBanue u aHajoruto. OOyueHue anrebpe mpeanojaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENIbHON JeSITeIbHOCTH 00YUaIOIIMXCsl, T0O3TOMY CAMOCTOSITEIIbHOE PELICHUE 3a1ay SIBIISIETCS
peainzanuen JesTeIbHOCTHOTO IPUHLIKIIA O0yUEHUS.

B crpykType mporpammsl ydeOHOTO Kypca «Anredpa» Ajisi OCHOBHOTO OOIIEro oOpa3oBaHHS
OCHOBHOE€ MECTO 3aHHMAIOT COAEPXKATEIbHO-METOAMUYECKNE JUHUM: «UMcina W BBIUHCICHUSY,
«AnredOpanuecKkue BBIPAXKEHHUA», «YpaBHEHHUS M HepaBeHCTBa», «DyHkuum». Kaxnas uz stux
COJIEPKaTEIbHO-METOANYECKUX JIMHUNA pa3BUBAETCS Ha MNPOTSHKEHUM TPEX JIET M3Y4YeHHUs Kypca,
B3aMMOJICICTBYS € JpYrMMH €ro JUHUsAMU. B xone u3ydeHus ydeOHOro kypca oOydaromumcs
IIPUXOUTCS JIOTHUECKU PACCYKAATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBsI3U ¢ 3TUM
B IIpOrpaMMy yueOHOTro Kypca «Asredpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, NTPEJICTABICHHBIE BO
BCEX OCHOBHBIX pazJielaX MaTeMaTH4YecKoro oO0pa3oBaHMsI U CHOCOOCTBYIOLME OBJIAJICHUIO
00y4arolMMUCS OCHOB YHHBEPCAIHHOIO MaTeMaTH4ECKOro si3blka. CoaepKaTelbHON U CTPYKTYpPHOI
0CO0EHHOCTBIO Y4eOHOT0 Kypca «Asre0pay sBIISETCS €r0 HHTETPUPOBAHHbIN XapakTep.

Conepxxanue nuHMM «Yucna M BBIYUCICHUS» CIIy’)KUT OCHOBOM Ui JalbHEHIIEro M3y4yeHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYArOMIMXCS JIOTMYECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHUS TI0JIb30BaTHCS AITOPUTMAMHU, a TAK)Ke MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIsL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
CBSI3aHO C palMOHAJBHBIMH M HUPPALMOHAJIBHBIMM YHCIaMH, (OPMHPOBAHUEM IPEICTaBICHUH O
NEHCTBUTENFHOM 4YHCIIE. 3aBEpIIEHUE OCBOECHMSI YHMCIIOBOW JIMHMM OTHECEHO K CpeaHEMY oOuiemy
00pa3oBaHMUIO.

Coneprxanue JByX alreOpandeckux JUHUNA — «AJredpanyeckie BIpRXEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOcOOCTBYeT (OpMUPOBaHUIO y OOyyaromMXCsl MaTeMaTHYeCKOro —arnrapara,
HE0OXO0IUMOTr0 AJIs pelIeHHs 3a/1a4 MaTeMaTUKH, CMEXKHBIX IPEMETOB U MPAKTHKO-OPUEHTHUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oobmiero oOpa3oBaHHsl Y4YeOHBbI MaTepuall TpyHIHPYETCs BOKPYT
palMOHANBHBIX BBIpAXKEHUNA. AnreOpa JIEMOHCTpUPYET 3HAUE€HHE MAaTEeMAaTUKH Kak S3bIKa IS
IIOCTPOEHUsI MaTEMAaTUYECKUX MOJECIIECH, ONMCAHUs MPOLECCOB U ABJICHUM pealbHOro Mupa. B 3amaun
oOyueHus anrebpe BXOIAT TakXke JajbHEWINee pa3BUTHE AITOPUTMUYECKOIO  MBIIUICHUS,
HEOO0XOAMMOro, B YAaCTHOCTH, JUIsI OCBOEHHMsI Kypca HMH(OpPMAaTHKH, W OBJIAJCHHE HaBbIKAMU
JIeTyKTUBHBIX paccyxieHuil. I[IpeoOpazoBaHue CHMBOJIBHBIX (DOpPM CIIOCOOCTBYET pa3BUTHIO
BOOOpakeHUs1, CIOCOOHOCTEH K MAaTEeMaTHIECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpA(QUUECKON JIMHUM HALIEJICHO Ha IOJy4YeHHE O0YyYaroIMMUCS
3HaHUN O (YHKIMAX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJENW JIsi ONMHUCAHUS M HWCCICIOBAHUS



Pa3HOOOpAa3HBIX MPOIIECCOB M SIBJICHUN B MpuUpojae U olmiecTBe. M3yuenne Marepuana criocoOCTBYET
pa3BUTHIO y OOYYarOLUIMXCS YMEHMsI HCIIOJIb30BATh pPa3IM4YHbIE BBIPAZUTENIBHBIE CPEACTBA S3bIKA
MaTeMaTHUKd — CIJIOBECHBIC, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OPMHpPOBAHUE
MPeICTAaBICHUM O POJIM MATEMATUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY TUTaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHBIH Kypc «Auredpa», KOTOPBIHA
BKJIIOYAET CIIEAYIOIINE OCHOBHBIE Pa3JieNbl cojepKanus: «Hucna u BIYUCICHU», «ANTeOpandeckue
BBIPAKCHUS», « Y PABHEHUS U HEPABEHCTBAY, «DyHKIUNY.

MECTO YYEBHOI'O ITIPEJIMETA «AJI'EBPA» B YHEBHOM IIVIAHE

Ha u3ydenue yue6HOTO Kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 vaca (3 gaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hegento), B 9 kitacce — 102 gaca (3 yaca B Henenio).

COJAEPKAHUE YYEBHOI'O IIPE/IMETA
7 KJIACC

YUCJIA 1 BBIYUCJIIEHUSA

JlpoOu OOBIKHOBEHHBIC M ACCATUYHBIC, IEPEXO0J OT OJHOW (POPMBI 3amMHCH IPOOEH K APYToW.
[lonsAiTHEe panMOHAIBHOIO 4YHUCIA, 3alMCh, CPABHEHHWE, YIOPSJAOYMBAHME PALMOHAIBHBIX YHCEI.
Apudmernueckue IeiCTBUS C pallMOHAIBHBIMU YMciIaMU. PemieHue 3aqau U3 peaqbHON NMPaKTHKU Ha
4acTu, Ha IpoOHu.

CreneHb ¢ HaTypaJlbHBIM MOKa3aTeJeM: OIpeieleHne, Ipeodpa3oBaHue BhIPAKEHUN HA OCHOBE
olpesieNieHus], 3anuch 00abIINX yrcel. [IpoleHThl, 3anuch NPOLIEHTOB B BUJE ApOOH U IpoOHU B BUJIE
IPOLICHTOB. Tpu OCHOBHBIE 3a/1a4 Ha IIPOLEHTHI, PELICHUE 3a1a4 U3 PEAIbHOU ITPAKTUKHU.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIIM HAaTyPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPOIOPLIMOHAIBHOCTH.

AJITEBPANYECKHUE BbIPAKEHUSA

IlepeMeHHBIE, 4YHMCIIOBOE 3HAYECHHUE BBIPAKECHHUS C IEPEMEHHON. JlONMyCTUMBIEC 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHrne 3aBUCMMOCTH MEX]ly BeJIHMUMHAMU B Buje (Gopmyibel. Beruucnenus no
dbopmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIEC BBIPAKEHUS, IpaBHiia
peoOpa3oBaHus CyMM U TPOM3BEACHMI, MpaBuiIa PACKPHITUS CKOOOK M TNPUBEIACHHS MOJOOHBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

Opnnounenel u MHoOrowjaeHel. CreneHb MHorowieHa. CJOKE€HHE, BBIYMTAaHUE, YMHOXKEHUE
MHOTowieHOB. DOpMyJIbI COKPAIIEHHOIO YMHOXKEHUS: KBapaT CyMMBI U KBaJpatT pasHocTh. @opmyiia
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOTOWIEHOB Ha MHOXKUTEH.

YPABHEHUA U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHS, NpaBUja NpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBLHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHUE C OJHOM NEPEMEHHOMW, YHUCIO KOPHEH JIMHEWHOIO ypaBHEHMS, PEIICHUE
JTUHENHBIX ypaBHeHUI. CocTaBieHUE ypaBHEHUN 10 YCJIOBMIO 3a1aud. PeleHne TEeKCTOBBIX 3a7ad ¢
MMOMOIIBIO YPABHEHHI.

JlunelitHoe ypaBHEHHE C ABYMs TepeMeHHbIMH W ero rpaduk. Cucrema ABYX JTHUHEHHBIX
ypaBHEHHH C ABYMS IepeMeHHbIMU. Pemienue cucreM ypaBHeHHUI criocoOoM mozacTaHoBKH. [Ipumepsr
peLICHUs TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPAaBHEHUM.



OYHKIIMU

Koopaunara Touku Ha npsamon. Yucnossle npoMexyTku. PaccTosnue Mexay AByMs TOYKaMH
KOOPIAHMHATHOMU IIPSIMOA.

[IpsimoyronbHasg cucrema koopauHaT, ocu Ox u Oy. AlGcuucca W oOpauMHATa TOYKM Ha
KOOpAMHATHOH miockocTH. ITpumepsl rpadukoB, 3aganHbeix popmynaMu. YTeHne rpagMKoB peaabHbIX
3apucumocteit. [lonstue ¢pynknuu. ['paduk ¢pynkmuu. CpoiictBa Gpynkuuil. Jluneiinas ¢ynkmms, eé
rpaduk. I'padux Gyukiuu y = |X|. ['padudeckoe perieHne TMHEHHBIX YPAaBHEHHUIA U CUCTEM JIMHEHHBIX
YpaBHEHU.

8 KJIACC

YUCJIA 1 BBIYUCJIIEHUSA

KBagpatHslit kopeHs u3 uncia. [lonsarue o0 uppaunoHaabHOM yncie. JlecaTuaHble TPUOIMKEHHS
uppalMoHaIbHbIX 4Yncesl. CBoOHCTBa apu(METHMUECKMX KBaJpPaTHBIX KOpPHEH M HMX HpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHHUN U BBIYUCICHUSAM. J[eiiCTBUTEIbHBIC YHCIA.

Crenens ¢ 1enbIM [TOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AJITEBPANYECKHUE BbBIPAKEHUA

KBagparHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anredpanueckoil npodu. CroxkeHue, BbIUUTAHHUE,
YMHOXXEHHE, JieJIeHHe areOpanyeckux aApooeil. ParirioHanbHble BIpaKeHHs U UX IpeoOpa3oBaHue.

YPABHEHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHUe, popMysna KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJSIIMXCA K JIMHEMHBIM U KBagpaTHeIM. Ilpocreiimme apoOHO-palnvoHanbHbIE
YpaBHEHUSI.

I'padnueckas uHTEpnpeTanysi ypaBHEHUH C JABYMs IEPEMEHHBIMH W CHUCTEM JIMHEWHBIX
YpaBHEHUW € AByMs IepeMEeHHBIMM. [IprMepsl pemieHuss CUCTeM HEIUHEHHBIX YPABHEHUH C JABYMS
IIEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEepeMEHHONW. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJHOU NepeMeHHOM. CHUCTEMBI TMHEWHBIX HEPABEHCTB C OAHOMN
[IEPEMEHHOM.

OYHKINHU

[Tonstue pynakumuu. O6MacTh ONpeIeTICHUS 1 MHOXKECTBO 3HAaUeHUH PyHKIMH. CriocoObI 3a1aHMsI
byHKIUH.

I'paduk dynxnun. Yrenue cBoiictB QpyHkuuu mno e€ rpaduxy. IIpumeps! rpadukoB GyHKIHH,
OTPaXKaIOIIUX PEAIBHBIE IIPOLIECCHI.

@DyHKIUH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPIMOHATBHBIE 3aBUCUMOCTH, UX I'padUKH.
OyHKIMU Y = X2,y = X3,y = VX, y=|X|. 'paduyeckoe perieHre ypaBHEHHI 1 CUCTEM ypaBHEHUI.

9 KJIACC

YUCJIA 1 BBIYUCJIIEHUA

ParmonanbHele yKciia, UPpallMOHANbHBIEC YK CIIa, KOHEYHbIE U OCCKOHEUHBIE JIECATUYHBIE APOOH.
MHOX€ecTBO I€HICTBUTENBHBIX YHCEIl, AEUCTBUTEIbHBIC YNCIIA KaK OECKOHEUHbIE AECATUYHBIE JPOOU.
B3anMHO 01HO3HAYHOE COOTBETCTBHE MEXY MHOXECTBOM JEHCTBUTENIBHBIX YUCEN U KOOPAMHATHON
IIPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEll, apU(PMETUIECKHE JeHCTBUS C JEHCTBUTEIbHBIMU YHCIIAMHU.



PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, AJTUTEIBHOCTh IPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpubnmxEHHOE 3HaUeHUE BEIMYHHBI, TOYHOCTh puoOImkenus. Oxkpyrinenue uncen. [pukunka u
OLIEHKA PE3YJIbTaTOB BHIYHCICHUMN.

YPABHEHUA U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOASAIIMXCA K KBaJapaTHbIM. bukBagpaTtHOe
ypaBHeHue. lIpumepbl pemeHuss ypaBHEHMM TpPETbEed M YETBEPTOM CTENECHEW pAa3jI0KEHHEM Ha
MHOKUTEIH.

Pemenne npoOHO-pallMOHATBHBIX ypaBHEHUH. PerleHue TEKCTOBBIX 3ajad aireOpanyeckum
METOJIOM.

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU | ero rpaduk. Pemenue cucteM AByX TUHEWHBIX YpaBHEHUI
C IByMs IepeMEHHbIMU. Pelienue cucrem ByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpO#i cTenenu. ['paduueckas MHTEpIIpeTaLUs CUCTEMbl YPABHEHUH C IBYMs IIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 33724 aNreOpandeckKuM CrIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OAHOU IIEPEMEHHOMN. Perienne cucTeM JIMHEWHBIX HEPABEHCTB
c ogHol nepemeHHoi. KBanpaTHble HepaBeHcTBa. ['paduyeckast MHTEpIIpeTalusi HEPaBEHCTB U CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

OYHKIIMU

KBagpatuunas yHnkuus, e€ rpaguk u coiictsa. [lapaboia, KoopJMHATEl BEPUIMHBI NapadOIIbI,
0Chb CUMMETpPHUU TapaboJIbl.

I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTa.

YUCJIOBBIE TOCJIEAOBATEJIBHOCTH U ITPOI'PECCHUHA

[TonsiTHe YMCIOBOM TOCJIENOBATEILHOCTH. 3aJaHue TMOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmynoit u popMyIoii N-To YsieHa.

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opMynbl N-ro ujieHa apupMeTH4ecKon U
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300paxenne uneHOB apu(METHYECKOM M TIeOMETPUYECKON MpOorpeccuii TOYKaMHM Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHBIE IPOLIEHTBHI.

IINIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHS  TNPOrpaMMbl  ydeOHOTO  Kypca  «Anrebpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCUUCKUX MATEMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K
WCIIOJI30BaHUIO ITHX JOCTIKEHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpaIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKAaHWMHA U pealu3aly ero IMpas,
MPE/ICTaBJICHUEM O MAaTeMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHIH,
MPOIeAYp TPaKIAaHCKOTO OOIIecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM IOCTHKCHHH HAayKH, OCO3HAHUEM
BKHOCTU MOPAJIbHO-3THUYECKUX MPUHILIUIIOB B JIEATEIbHOCTH YUEHOTO;



3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE YyYacTHEe B PEIICHUU NPAKTHUYECKUX 3a7Jad MaTeMaTHYeCKOU
HANpPaBJIEHHOCTH, OCO3HAHUEM BOXKHOCTH MaTEMaTHIECKOT0 00pa30BaHMs HA POTSHKCHUU BCEH JKU3HH
JUIsL YCTIIEITHON MPO(GECCHOHALHON JIEATEILHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3ZHAHHBIM
BBIOOPOM U TIOCTPOCHUEM WHIMBHYyaTbHON TPACKTOPUU 00pa30BaHMs U )KU3HEHHBIX TUIAHOB C YUETOM
JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTYECKOE BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHAILHOMY M ACTETHUECKOMY BOCIIPHITHIO MATEMAaTHYECKHX OOBEKTOB,
3aj1a4, peIIeHUH, pacCyKACHUH, YMEHHIO BUICTh MATEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIINCH B JISATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEJICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHUS Y€JIOBEKa, MPUPOIBI M OOIIECTBA, TOHUMAHHEM MATeMAaTHYECKOW HayKu
Kak chepbl 4YeJIOBEYCCKOM JEATEIBHOCTH, 3TaloB €€ pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHUS
[UBUJIN3AI[UU, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH W MaTeMaTHYeCKOW KYJIBTYpOH Kak CpeiCTBOM
MMO3HAHUS MHPA, OBJIAJICHUEM ITPOCTEHIIIMMU HABBIKAMU HCCIIEI0BATEIILCKOM e TSIIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (opMHPOBAHHE KYJIbTYPbI 3/10POBbSI H 3MOIMOHAJILHOIO
0J1aronoyyus:

TOTOBHOCTHIO NMPUMEHSATh MAaTEMaTHYCCKHE 3HAHHWS B HHTEPECAX CBOETO 3/I0POBbS, BEICHHS
3I0pOBOTO OOpa3a >KU3HH (30pOBOE THTAHHWE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHH M OTABIXA,
peryisipHast Gpu3ndeckass aKTHBHOCTS), C(OOPMUPOBAHHOCTBIO HABbIKA PEQIICKCUU, IPU3HAHUEM CBOETO
MpaBa Ha OIMHKOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTAIle Ha TMPUMCHCHHE MAaTeMAaTHUYSCKUX 3HAHWWA IS pelIeHHs 3aJad B o01acTu
COXPaHHOCTH OKPY>KaloIlIeil cpeibl, MIaHUPOBAHUS MTOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIEICTBUI
JUIS OKpY Karollel cpefbl, OCO3HAHHEM TII00aTBFHOTO XapaKkTepa YKOJIOTHYECKUX MPoOsieM U MyTel ux
pelIeHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHAM COIHATILHOW U MPUPOIAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHHIO YPOBHS CBOEU
KOMITETEHTHOCTH Yepe3 MPAaKTHUECKYIO JesTeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTHUX JIOICH,
PUOOpPETaTh B COBMECTHOM JIEATEITHHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIICTCHIIUN U3 OIIBITA IPYTHX;

HEOOXOJUMOCTRIO B (POPMHUPOBAHWUU HOBBIX 3HAHWWA, B TOM 4HCIE (OPMYJIUPOBATH HICH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX, 0CO3HABATH JIe(DUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIIHIO KaK
BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH NPUHUMAEMBIC PEIICHUS U IeHCTBHS, (POPMYIINPOBATH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI
ITo3HaBaTeIbHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUS
ba3oBble JJoruueckue AelcTBUs:

L] BBISIBJIATh H xapaKTepnsoBaTL CYH_IGCTBGHHBIG HpI/ISHaKI/I MAaTEMAaTHUYCCKUX O6’beKTOB,
MOHATUH, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH ONpPEICICHHUS IOHITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPH3HAK KJIACCH(PHUKAIMK, OCHOBAHUS Uil 0000LICHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAMMOTO aHAIN3A;

® BOCHpHUHHMATh, (HOpPMYyIHUpPOBaTH M TPEOOPA3OBBIBATH CYXKIACHHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTENIbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;



BBISIBJIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M W IPOTHUBOpEuYUs B (akTax,
TAHHBIX, HAONIOJEHUAX U YTBEPKICHUAX, NpeAjaraTb KpUTEpUU JUISL BbIBIECHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

ACJIaTb BBIBOABLI C HCIOJB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBLIX W MWHAYKTUBHBIX
YMO3aKJIFOYECHUN, YMO3aKIIOYEHHUH 110 aHAJIOTUU;

pa3duparb JOKa3aTeilbCTBA MATEMaTHUYECKUX YTBEPKIEHHH (IpSAMble W OT HPOTHBHOTO),
MPOBOJIUTH CAaMOCTOATENBHO HECIOXKHBIE JO0Ka3aTeIbCTBA MaTeMaTH4eCcKuX (hakrTos,
BBICTPaMBaTh apryMEHTALMIO, MPUBOAUTH MPUMEPbl M KOHTPIPHUMEPH, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpATh CIOCO0 pemieHus: yueOHOM 3a7auk (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpPaTh HauboJee MOIXOASIIMNHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBUS.

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS, (POPMYyIHpOBaATH
BONPOCHI, (PUKCHpYIONIHE TMPOTHBOPEUHE, MPOOJIEMYy, CAMOCTOSTEIBHO YCTaHABJIMBATH
HCKOMOE U JaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
MPOBOJIUTh IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM 3KCIICPHUMEHT,
HEOOJBIIOE HMCCIIEAOBAHNE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIICHUST M BBIBOJBI TI0 pe3yJibTaTaM IMPOBEIAEHHOTO
HaOJIIOICHNS1, UCCIICIOBAHMSI, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB
A 0000IIIEHUH;

HpOFHOSI/IpOBaTI) BO3MOXHOC paSBI/ITI/Ie HpOHGCC&, a TAKXXC BbIIBUT'ATh HpeHHOJ'IO)KeHI/Ifl 0O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pa6ora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMM, JAHHBIX, HEOOXOJUMBIX IS
pelIeHus 3a/1auu;

BbIOMpPATh, aHAJINW3UPOBATh, CHUCTEMATH3UpPOBATh M HUHTEPHPETHPOBATH HH(OPMAIIIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHHUS;

BbIOMpaTh (GOpMy MNpeacTaBIeHUS HMH(OpPMAIMM W HWUIIOCTPUPOBATH peEIIaeMble 3a1a4yM
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHAIUAMU;

OLIEHUBATh HAAEKHOCTh HHGPOPMALUU 10 KPUTEPUSIM, NPEIJIOKEHHBIM YUHUTEIEM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENIHHO.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

BOCIIpUHUMATb H (bOpMy.]'II/IpOBaTB CYyXKIACHUA B COOTBCTCTBHU C YCIOBUAMU H LECIAMU
O6HICHI/I5[, SAICHO, TOYHO, 'PAaMOTHO BBIPpAXATb CBOIO TOYKY 3pPCHHUA B YCTHBIX W IMMCBbMCHHBIX
TEKCTaX, AaBaTb IMOACHCHHUA I1I0 XOJAY PCHICHUA 3aJadrd, KOMMCHTHPOBATH HOJ'Iy‘—IeHHBIﬁ
pe3ynbrart;

B XoJie OOCYXICHHUS 3a/aBaTh BONPOCHI 1O CYIIECTBY OOCYKIaeMOH TEMBbI, MPOOIJIEMBI,
pemaeMoﬁ 3aa4M, BbICKA3bIBATh UJCH, HALICIICHHBIC HAa ITOUCK PCIICHUA, COIIOCTABJIAATH CBOU
CYXKACHHS C CYKIICHUSMH IPYTHX YYaCTHUKOB JJHAIOra, 00HApYKUBATh PA3IMINE U CXOJCTBO
HO3UIINI, B KOPPEKTHOH (popMe (HOPMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHNS;
NpCACTABIATL PE3YJIbTAThl PCHICHUA 3aJaud, JSKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUICHHS € Yy4YETOM 3aJad IPE3CHTAUH U
0CcOOEHHOCTEH ayTUTOPHH;

MOHMMATh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHIAHONH W HMHIUBUAYaTbHOW pabOTHI MpH
peuICHUN y‘IeGHLIX MAaTEMAaTU4YCCKUX 3aaa4,



® [pUHHMATh LEIb COBMECTHOW MIEATEIBHOCTH, IUIAHUPOBAaTh OPraHH3ALMI0 COBMECTHOI
paboThI, pachpeaessiTh BUAbI padOT, JOroBapuUBaTHCS, OOCYXKIATh MPOLECC U PE3yJbTaT
paboTbl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJIEH;

® yYacTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYXkIeHHs, OOMEH MHEHUSIMHU, MO3TOBBIC
HITYPMBI ¥ JIPYTUE), BBIOJIHATH CBOK YacTh paOOThl M KOOPAWHHPOBATH CBOM JCHCTBHS C
APYTMMHU YJICHAMH KOMAaH/Ibl, OI[CHWBATh Ka4eCTBO CBOETrO BKJIAZa B OOLIMH MPOIYKT IO
KPUTEPHSM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHble yHUBEpCcaJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:
®  CaMOCTOSITECJILHO COCTABJIATH ILJIaH, AJITOPUTM PEIISHUs 3a7a4d (MJIM €ro 4acTh), BEHIOUPATH
crocod pemeHuss ¢ yd4E€TOM UMEIONIMXCS pPECypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ yu€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:
e BIAJCTh CIIOCOOAMH CaMONIPOBEPKH, CAMOKOHTPOJIA Ipollecca M pe3yJsibTaTa PEIICHUS
MaTEeMaTHYCCKOM 3a1a9Hu;
® [PEIBHUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHWH 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JCITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OILICHMBaTh COOTBETCTBUE pe3yJibTaTa JEITEIIbHOCTA IMOCTABICHHOW ILEIU M YCIOBHSM,
OOBSACHITh TPUUYMHBI JOCTHKEHUS WM HEIOCTHXKEHUS 1EJH, HaXOAWTh OIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJBbTATHBI

7 KJIACC

K xonIty o0yuenus B 7 kjiacce 00y4aromuics MoayduT CIEAYIONINUEe MTPEAMETHBIC PE3YIbTaThI:

Yucna v BbIYMCICHUSA

BbimonHATe, coueTas yCTHbIE W NHUCbMEHHbIE NpPUEMBI, apu(MeTHdecKue JeicTBUA C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3Hble COCOOBI U MPHEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHHH, COIepKaluX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTh OT 0AHOMN (HOPMBI 3aITUCH YKCEN K APYToil (MpeoOpa3oBbIBATh JECATHUHYIO IpOOh B
OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JAECATUYHYIO IPOOBb).

CpaBHUBaTh U YIOPSAI0YNBATh PALIMOHAJIBHBIE YUCIIA.

OkpyriATh 4ncia.

BbINONMHAT, NPUKHUIKY U OLEHKY pe3yjbTaTa BBIUMCICHUN, OLEHKY 3HAUYE€HUN YHCIOBBIX
BBIpAXEHUI. BBINIOIHATE AEWCTBUSI CO CTENIEHSIMU C HATYPAJIBHBIMU [10OKA3aTEISIMHU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaJIbHbBIX YU CEIL.

Pemare NpakTUKO-OPUCHTHPOBAHHBIC 3aJa4ud, CBS3aHHBIE C OTHOLIEHWEM BEIINYMH,
IIPONOPLNOHAIIBHOCTBIO BEJIMYMH, IMPOLEHTAMH, MHTEPIPETUPOBATh PE3yJIbTAThl PELICHHS 3a1ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp30Bare anreOpanyeckyrd TEPMUHOJIOTMIO M CHUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHMS YUeOHOTO MaTepHaia.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 33JJaHHBIX 3HAYEHUSX IEPEMEHHBIX.



Boinonusate mnpeoOpa3oBaHusl LEJIOT0 BBIPAXEHUS B MHOTOWIEH NPUBEACHUEM IOIOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJIHOYJIEHA HA MHOTOUWIEH M MHOTOYIEHAa Ha MHOTIOWIEH, IPUMEHSTh
(dbopMyIIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylIeCcTBIATh Pa3ioKeHHEe MHOTOWICHOB Ha MHOXHTENU C IOMOIIBI0O BBIHECEHUS 3a CKOOKHU
00IIIEro MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumeHsaTh MpeoOpa3oBaHKUs MHOTOWIECHOB JUIS PELICHHS Pa3WYHBIX 3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 PEaJIbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEW C HATypalbHBIMU IIOKa3aTelsiMU JUIsl MPeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHusI U HEPaBEeHCTBA

Pemate inHeliHbIE ypaBHEHUS C OJIHOM IEPEMEHHOM, TPUMEHSS PAaBUIIAa IEPEX0/1a OT UCXOJHOTO
YpaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPAaBHEHHA U UX CHCTEM.

[lonOuparh mpuMepsl Map YUCel, SBJISIOLUIMXCA PELIEHUEM JIMHEHHOTO0 YpaBHEHUS C JABYMS
[IEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHOW IIIOCKOCTU I'padUK JMHEHHOTO ypaBHEHUS C ABYMs MEpEMEHHBIMU,
10JIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemrate cucTembl IBYX TUHEHHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMH, B TOM YHCIIE TPaQHUECKH.

CocraBisaTh U pemiaTh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX YpPaBHEHUH MO YCIOBUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4EHHBIN pe3ybTar.

DOyHKIUHT

N3o0paxkaTh Ha KOOPAWHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KH, UHTEPBaIbI, 3aUCHIBATH YHCIOBbIE IPOMEKYTKH Ha aJIreOpandecKoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJIUHATaM, CTPOUTH rpaduku
muHeHbIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKUIMN HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMU: CKOPOCTD,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padoThI.

HaxonuTh 3HaueHune GyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cmocod NpencTaBieHUs W aHaIM3a WH(OpPMAIMU, HW3BJIEKATh WU
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TpaUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 KJIACC

K xonIty 00yuenus B 8 kj1acce 00y4aromuics MoayduT CIEAYIONMNE MTPEAMETHBIC PE3YIbTaThI:

Yucja v BLIYMCIEHUS

Hcnonb30BaTh HavallbHbBIE PECTABIECHUS O MHOKECTBE JCHCTBUTEIbHBIX YU CE /11l CPABHEHMUS,
OKpYTJIEHUS ¥ BBIYUCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIIa TOUKAMH Ha KOOPIUHATHON TPSIMOI.

[IpuMensaTp moHATHE apUMETUUECKOTO KBAIPATHOTO KOPHS, HAXOJWUTh KBAJPATHHIE KOPHH,
WCIIONB3YS TIPU HEOOXOAMMOCTH KAJIbKYJIATOP, BHITIOJIHSTH MPE0Opa30BaHMs BRIPAKEHUH, COEPIKALTUX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30Bath 3amvcu OOJNBIINX W MAJIBIX YHCE ¢ TOMOIIBIO AECATUYHBIX IPOOEH U CTeneHen
yucna 10.

AnredOpanyeckue BbIpasKeHM s

[TpuMeHsITh OHSATUE CTETICHU C IEJTBIM TTOKa3aTeNIeM, BBIMIOIHATh MPeoOpa3oBaHuUs BBIPAKCHHM,
coJiep KallliX CTENEHHU C LEIbIM MMOKa3aTeIeM.

BoInonHATe TOXECTBEHHBIE MPEoOpa3OBaHus PAallMOHAIBHBIX BBIPAXKEHW HAa OCHOBE IMpPaBHII
NeHCTBUI HaJl MHOTOYWIEHAMHU U allreOpandyeckKuMH IpOoOsiMHU.



PackiagpiBaTh KBaZpaTHBIN TPEXYICH HA MHOKHATEIH.

[TpumensaTh npeoOpa3oBaHMs BBIPAKEHUH UIS pEIICHHs Pa3iMyHBIX 3a1ad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nmHelHbIe, KBaPATHBIC YPABHCHMS U PAllMOHAJIbHBIC YPABHEHUS, CBOILIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANUTHE IIpPOCTEHIIME HCCIEHOBAaHUS YPAaBHEHHMM W CHCTEM YpPaBHEHUH, B TOM YMHCIIE C
IPUMEHEHHEM TIpa(UuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JM ypaBHEHHME WIN cHCTeMa
YpaBHEHHH peLIeHMs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTth OT CIOBECHOH (OPMYIMPOBKH 3a/aui K €€ anreOpandeckoil MOJETU C MOMOIIBIO
COCTAaBJICHUS] YPAaBHEHUS UM CUCTEMbl YPAaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [IOJIy4ECHHBIN pe3ysbTar.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB Uil CPAaBHEHUs, OLIEHKH, PELIATh JIMHEHHBIC
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, JaBaTh TPaQHUUECKyI0 MIUTIOCTPALUI0 MHOMKECTBA
pelIeHni HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[loHuMaTh U UCHONB30BaTh (PYHKUUOHAIbHBIE MOHATUS M SA3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HAaYCHHS), ONPEACIATh 3HaueHHe (YHKIUU IO 3HAYCHUIO apryMEHTa, ONPEACIsITh CBOWCTBA
bysKIMY IO e€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX (PYHKLIUH BUJIA:

y =k/x,y =x2,y =x3,y = ||, Y = VX, OrHCcBIBaTH CBOMCTBA YHCIOBON byHKIMYN 0 e€ rpaduKy.

9 KUIACC

K xonIty o0yuenus B 9 kiiacce 00y4aromuics MoayyuT CIeAyIONINe MPEAMETHBIC PE3YIbTaThI:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIIOPSAI0UYNBATH PAIMOHAIBHBIE H UPPALMOHATLHBIE YHCIIA.

Brimonnsate apudmerndeckue NEUCTBUS C PAMOHAIBHBIMUA YHUCIAMH, COYETasi YCTHBIE H
MMUCbMEHHBIE PUEMBI, BHITIOIHATH BEIYUCICHUS C UPPAIIMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHus cTemeHed C LeJIbIMH TOKa3aTeNsIMU U KOpPHEH, BBIYHUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHU.

OKpyTIATh JACHUCTBUTENBHBIC UYMCIIA, BBITIOJHATh MPHUKUIKY PE3yibTaTa BBIUUCICHUN, OIEHKY
YHUCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble W KBajJpaTHbIC ypaBHEHWsS, YPaBHEHHUS, CBOJSIIMECS K HHUM, MPOCTEHIIHE
IpOOHO-pallOHANIbHbBIE YPABHEHHUS.

Pemarp cucTeMbl NBYX JIMHEHHBIX ypaBHEHWH C JBYMs IEPEMEHHBIMH W CHCTEMBI JBYX
ypaBHEHUH, B KOTOPBIX OHO YpaBHEHUE HE SBIISCTCS JIMHEHHBIM.

Pemmath TekcTOBBIC 32/1a4U aNTeOpanYECKUM CIIOCOOOM C TMTOMOIIBIO COCTABICHUS YPaBHEHUS WIIH
CHUCTEMBI JIBYX YPAaBHEHHH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh TMpOCTEHIIME HMCCIEAOBAHMS YPAaBHEHUW M CHUCTEM YpPaBHEHUM, B TOM YHCIE C
MpUMEHEHHEeM TpadUyecKuX TMpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa
ypaBHEHUU pPEIICHUS], €CIIU UMEET, TO CKOJIBKO, U ITpoUee).

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh pellleHne HEPaBEHCTB
Ha YKCJIOBOM MPSIMOM, 3aIIMCBIBATh PELIEHUE C TOMOLILI0 CUMBOJIOB.

Pemate cucTembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJIPaTHOE
HEPaBEHCTBO, M300paKaTh PEIICHHE CUCTEMbI HEPAaBEHCTB HA YHCIIOBOM MPSMOH, 3aIMHCHIBAThH PEIICHNE
C TIOMOIIIbIO CUMBOJIOB.



Hcnonp30BaTh HEPAaBEHCTBA MPU PEUICHUH PA3IMYHBIX 3a/1a4.
DyHKUNH
Pacrio3naBaTh (QyHKIMHM W3YYCHHBIX BUIOB. [loKa3bBaTh CXEMATHUYECKH PACIIOJIOKCHHE Ha

KOOPAMHATHOM IJI0CKOCTH TpadukoB GyHKwi Buga: Y = kX, y =kx + b,y =k/x,y=ax2 +bx+c,y=
x3, Y =X, y = ||, B 3aBucHMOCTH OT 3HaYCHNI KOI)HUIMCHTOB, ONMUCHIBATH CBOMCTBA ()YHKIIHIA.

Ctpoutsb 1 n300paXkaTh CXeMaTH4eCKU IrpauKu KBaJPAaTHUHBIX (QYHKINH, ONMCHIBATh CBOICTBA
KBaJPaTUYHBIX QYHKLIUH 110 UX rpadukam.

Pacnio3HaBath KkBajpaTHuHyO (YHKIMIO 10 (popMylie, NPUBOJUTH MPUMEpPHI KBaJApaTUUYHBIX
(GyHKUMH U3 peasIbHOM XKU3HU, GU3UKU, TEOMETPHUH.

YucnoBblie NOCIEA0BATEIBLHOCTH U NPOTrPecCHm

PacnioznaBate apudmeTHyecKyr0 M TE€OMETPUYECKYIO IPOTrPECCHH IPH Pa3HbIX crocobdax
3a/laHusl.

BbINONHATE BBIYUCIEHHUS € HCHOJb30BaHUWEM (GOpMYyNIT N-r0 wieHa apuMETHYECKOH U
Ir€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YMCIOBBIMHU IIOCJIENOBATEIBHOCTAMM, B TOM 4YMCIE 3aJa4d U3
peanbHOM JKHU3HHU (C UCTIOIB30BAHUEM KAJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne n/m KoHTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 Uucna u BerunciieHus. ParimonanbHeie 20 9 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anrebpanyeckue BhIpaXKeHUs 25 3 https://m.eds0o.ru/7f415690
bu6mmoreka [IOK
2 1
3 ¥PABHEHI 11 HepaBeHcTa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
COPAMHATH I rpaCbI/IKI/I YHKHHH https://m.edso0.ru/7f415b90
bubmuorexa [JOK
> Hosropenne u obobuene ! 1 https://m.edsoo.ru/7f415b90
6 Peseps 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



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

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
) IpOrpaMMmel Bcero KonTpoabnbie padoTel oOpa3oBaTe/IbHbIE
pecypcsbl
bu6mmoreka [IOK
1 UYucna u Berunciienns. KBagpaTasie KopHU 13 2 https://m.edsoo.ru/7f417af8
5 Yucna v Berunciienns. CTEeHb ¢ eJIbIM 7 bu6mmoreka [IOK
HoKa3aresieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BeIpaKCHUSI. 5 1 bubnnoreka [JOK
KBaapaTHblii TpEXUiicH https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BhIpaKCHUSI. bubnnoreka [JOK
4 14 1
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
3) 14 2
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnnoreka [JOK
ypaBHEHUIt https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 .H 11 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHEIC OHATHS > https://m.edso0.ru/7f417af8
bubmuorexa [JOK
9 o U 9 1
yHiuiH. uciosbie pysKumi https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 II 5 1
OBTOpCHHE 1 0000ICHHE https://m.edsoo0.ru/7f417af8
11 Pesepn 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 10



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
IpOrpaMmel Bcero KonrpoiabHbie padoThl oOpa3oBaTe/IbHbIE
pecypcsbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 1 bu6mmoreka [IOK
qucIia https://m.edsoo.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 13 1 bubnuorexa [JOK
OJTHO¥ MepeMEHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnnoreka [JOK
ypaBHEHU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 15 2 ﬁgg;?lﬁziiﬂljﬂ £419408
bubnuorexa [JOK
> Gy = ! https://m.edsi.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 14 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 17 1 bu6mmoreka [IOK
3HaHHH https://m.edsoo.ru/7f419d08
8 Peseps 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8

Ilpunoscenue Nel: kanenoaprno-memamuueckoe NaIAGHUPOBAHUE HA MEKYUUIL Y4eOHbLIL 200



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-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Anrebpa, 7 knacc/ MakaperaeB FO.H., Munmiok H.I'., HemkoB K.W. u apyrue; nmoxn penaxkmuen
TensxoBckoro C.A., AkuronepHoe o6miectBo «M3narensctBo «IIpocBemennes
» Anrebpa, 8 kimacc/ Makaperae FO.H., Munmiok H.I'., HemkoB K.U. u apyrue; nmox penaxkmuen
TensxoBckoro C.A., AkumonepHoe o6mecTBo «M3marensctBo «IIpocBemennes
* Anrebpa, 9 kimacc/ MaxkaperaeB FO.H., Muniok H.I'., Hemkos K.W. u apyrue; nox penakiueit
TensxoBckoro C.A., AkuronepHoe o6mecTBo «M3marensctBo «IIpocBemenner

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

A.IL. EpmoBa CaMocTosiTeNIbHBIE M KOHTPOJIbHBIE Pa0OTHI 1O asireOpe U reoMeTpuu A 7 Kiacca.
JL.W. 3BaBuu JI.B.Ky3nenoBa JlugakTuueckue MaTepHalisl 1o anredpe i 7 Kiacca

A.I1. EpmioBa CamocTosiTeNIbHBIE M KOHTPOJIbHBIE pa0OTHI IO aliredpe U TeoMeTpuu ist 7 Kiacca.
A.I1. EpmioBa CaMocTosiTeIbHBIE M KOHTPOJIbHBIE pabOTHI IO airedpe u reoMeTpuu AJis § Kiacca.
FO.M. Konsirun, M.B.TkaueBa Anrebpa 8 kiacc

M.B. TkaueBa Anre6pa. /lugakTuueckre MaTeprabl.8 Kiacc

M.B.TkaueBa Anreopa. Temarnueckue TecThl. 8 Kiacc

FO.M.Konsrun, M.B.TkaueBa, H.E.®enoposa Anredpa.9 kiace

M.B.TkaueBa, H.E.®enopoBa Anrebpa, lunaktuueckue MaTepuasl, 9 Kiacc

T.M.Mumienko, A.Jl.bnunkos ['eomerpusi. Temarnueckue Tectol. 9 kiace

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— resh.edu.ru Poccuiickast 3ieKTpOHHAs [IKOJIA

— http://fcior.edu.ru - denepanbHbIil HEHTP HHYOPMAITMOHHBIX 00PA30BaATEIbHBIX PECYPCOB;

—  https://fipi.ru — beaepanbHbIA HHCTUTYT MEIArOTHYECKUX U3MEPEHHUN

— wwwe.alleng.ru/edu/mathl.htm - k ypoky matemaTiku

— comp-science.narod.ru/didakt.html - nunakTudeckre Marepuansr;

— InternetUrok.ru - Bumeoypoku;

— http//www.allmath.ru-scs maTemaTuka;

— http//lwww.exponenta.ru-o6pa3oBartebHbIii MATEMAaTUYECKU CAHT;

— https://math100.ru— moaroroska k OI'D Mo MaTeMaTHKH;

— https://ege.sdamgia.ru- Matemaruka npoduiIbHOr0 ypOBHS: 3a/IaHUs, OTBEThI, PELICHHS.
OObyuatomas cuctema Jmutpus 'yuuna



http://fcior.edu.ru/
https://fipi.ru/
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