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[Iporpamma pazpaborana B coorBeTcTBUU PI'OC OOO, Ha OCHOBE MPUMEPHOI
nporpaMMmbl  y4eOHOro Tmpeamera «(u3uka», BKIOUYEHHOM B COJEpPKATEIIbHBI
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Ilpenmernasi JuHMA y4eOHMKOB: AnreOpa. 7, 8, 9 kmacc: Byqe6HI/H< ISt
K/f{{amnxcsl o0meo0Opa3oBarenpbHbIX oprann3amuit/A I . Mep3n;n<, B.b. Ilomonckui,
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Pabouas nporpamma y4yeOHOro Kypca o anredpe ainst 7-9 kinaccoB pa3paboTaHa B COOTBETCTBHH C:

-DenepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM OCHOBHOI'O 00IIEro 00pa3oBaHUs Ha OCHOBE aBTOPCKOM nporpammbl A.T.
Mepsnsika, B.b. [Tononckoro, M.C. fkup, E. B. bynko «Matematuka. 5-9 knacce». M. :Benrana-I"pad

-OenepanpabiM 3akoHOM «O0 00pazoBanuu B Poccutickoit deneparumy ot 29.12.2012 No273-D3;

- [IpumepHOIt OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMOIl OCHOBHOT'O 00IIIET0 0Opa30BaHus;

-Yuebusm mmanoM MBOY OOII Ne34;

- (henmepanbHBIM MepedHEM YUCOHUKOB.

MecTo y4eOHOro nmpeaMeTa B y4eOHOM ILJIaHe
Ha u3ydenue anrebpsr B 7-9 knaccax 8 MBOY OOI Ne34 oTBoauTCS clieqyroliee KOJIMYECTBO YacOB:
7 xknacc: anreOpa- 3 yaca B Henenmto (102 vaca B ron);
8 kimacc: anredpa - 3 gaca B Henento (102 gaca B rox);
9 knacc: anredpa - 3 yaca B Hegenmo (99 JyacoB B ron);

Hroro: 303 gaca.

VY4eOHUKH, peann3yIoLe IporpaMmMy:
1) A.T. Mep3snsik, B.B. ITonouckuii, M.C. Skup. Anrebpa . 7 kiacc. M. :Benrtana-I'pad
2) A.I'. Mep3nsk, B.b. Tonouckuii, M.C. Sxup. Anre6pa . 8 kiacc. M. :Benrana - I'pad
3) A.T. Mepansk, B.b. ITononckwuii, M.C. Skup. Anredpa . 9 kiacc. M. :Benrana - I'pad

I_[e.man U 3aJavYaMi U3yUCHUSA anreﬁpl)l B OCHOBHOIi 1IK0JI€ SIBJISIIOTCSI:

® Pa3BUTHC JIOTHYCCKOTO U KPUTHYCCKOT'O MBILNIJICHUSA, KYJIbTYPhI PCUH, CIIOCOOHOCTH K YMCTBCHHOMY OKCIICPUMCHTY,

M q)OpMI/IpOBaHI/Ie Y ydaluxcsa HHTCHHCKTyaHBHOﬁ YECTHOCTH U O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K IpCOAOJICHUIO MBICIIMTCIIbHBIX CTCPCOTHUIIOB,
BBITCKAOIIUX U3 O6I)I)IeHHOFO OIIbITA,

* BOCIIMUTAaHUE KauyeCTB JMYHOCTH, 00ECIIEUNBAIOIINX COLIMATIBHYIO0 MOOMIIBHOCTh, CIIOCOOHOCTh MPUHUMATh CAaMOCTOSITENIbHBIE PEIICHUS;
* popMHupoBaHUE KaUEeCTB MBIIIJICHHS, HEOOXOIUMBIX JJIs aAaNTally B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIECTBE;
. pa3BuTue UHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY u MaTEeMaTUYECKUX CIOCOOHOCTEH;



* (opMHMpOBaHHE NPEACTABICHUN O MaTeMaTHKe KaK 4YacTd OOIIEeYesIOBEYECKOW KyJIbTypbl, O 3HAUMMOCTH MAaTeMaTUKU B Pa3BUTUHU
[IMBUJIN3AIIUU ¥ COBPEMEHHOTO O0IIIECTBA,

* pa3BUTHE MPEACTaBICHUN O MaTeMaTHUKe Kak (opMe ONHUCaHHMA M METOJAE IO3HaHUS JEHCTBUTENIBHOCTH, CO3/laHHE YCIOBUH JUIs
pUOOpETEeHNUs MIEPBOHAYATILHOTO OIBITA MATEMAaTHYECKOT'O MOJICITUPOBAHHS;

* (¢opmHpoBaHHE OOLIMX CHOCOOOB HHTEIUIEKTYaJIbHOW JESTEIbHOCTH, XapaKTEepPHbIX [UIl MAaTeMaTHMKHM U SBJSIOIIMXCA OCHOBOM
II03HABATEJILHOU KYJIBTYPBI, 3HAYMMOU s pa3IMYHBIX chep YEJI0BEYECKOU JEeATEIIbHOCTH;

¢ OBJIAACHUC MATCMATHUYCCKUMHU 3HAHUSAMU U YMCHUSIMU, H€O6XO[[I/IMBIMI/I IJid OpPOAOJIKCHUA 06yqu1/151 B CTapHJeﬁ IIKOJC WM HWHBIX
O6I_L[606p330BaTCJ'II>HbIX YUPCKACHUAX, NUBYUCHUA CMCIKHBIX JUCHUIIINH, IPUMCHCHUS B HOBCGHHCBHOﬁ KHN3HU,

¢ CO3aaHuUC @yHHaMeHTa A1 MaTeMaTH4Y€CKOIro pa3BUTHA, (1)0pMI/IpOBaHI/I$[ MCXAaHMU3MOB MBIINUJICHUSA, XaAPAKTCPHBIX IJId MaTeMaTH4ICCKOM
ACATCIIBHOCTH.

|. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPEJIMETA.

W3ydenue anreOpbl B OCHOBHOM IIKOJIE 2T BO3MOKHOCTH O0YYAIOIINMCSI TOCTUYD CIIEAYIOIIUX Pe3yIbTaTOB Pa3BUTHS:

B JIMYHOCTHOM HAIIPaBJICHUM:

1) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOM W NHCHbMEHHON pEUYH, TMOHMMATh CMBICI IOCTABJICHHON 3a1a4M,
BBICTpPaMBaTh apTyMEHTAIIUIO, IIPUBOUTH IPUMEPHI U KOHTPIPUMEPHI;

2) KpUTUYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJMYATh THIIOTE3Y OT (pakTa;

3) mpeacraBieHNe 0 MaTeMaTHYECKON HayKe Kak cepe 4eIoBeUeCKOM JAeATeIbHOCTH, 00 dTanax ee pa3BUTHS, O €¢ 3HAYMMOCTH ISl Pa3BUTHS
LUMBWIN3AIUY;

4) KpeaTUBHOCTH MBIIIJICHUS, HHUIIHATHBA, HAXOJYNBOCTh, aKTUBHOCTH MTPH PEIICHUHA MaTeMaTHYECKUX 3a/1a4;

5) yMeHne KOHTPOIUPOBATh MPOIECC U Pe3yiIbTaT yueOHONH MaTeMaTHUYECKOM eI TeTbHOCTH,

6) ciocOOHOCTh K 3MOIIMOHAIEHOMY BOCIIPUSATHIO MATEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUH;

7)BOCIIUTaHHE POCCUNUCKON TPakIaHCKON MACHTUYHOCTHU: MAaTPUOTU3MA, YBaKeHHsI K OTe4eCcTBY, OCO3HAHUS BKJIaJ]a OTEUECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

8)OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIUMXCsS K CaMOpa3BUTHIO M CaMOOOpa30BAHMIO HAa OCHOBE
MOTHBAIIMH K 00YUYEHHIO U MIO3HAHUIO;

9)oco3HaHHBII BBIOOp W MOCTPOSHHUE AalNbHEHIIeH WHANBUAYATbHONW TPACKTOpPHH 0Opa3oBaHus Ha 06a3e OPHEHTUPOBKU B MuUpe npodeccuit u
npodeccuoHaNbHBIX MNPEANOYTEHUH C y4ETOM YCTOMYMBBIX IMO3HABATEIbHBIX HMHTEPECOB, a TAaKKe Ha OCHOBE (OPMUPOBAHUS YBAKUTEIHHOIO
OTHOILLIEHUS K TPYAY, Pa3BUTHE OIbITa YYaCTHUS B COLUATBHO 3HAYMMOM TPY/IE;

10)ymeHne KOHTPOIUPOBATH MPOIECC U PE3yJIbTAT yYeOHON U MAaTEMaTHIECKOHN JACATEIHHOCTH;

11)KpUTUYHOCTH MBILJICHUS, THUIIMATUBA, HAXOTYUBOCTh, aKTUBHOCTD MPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4;



B MeTAaNpeIMeTHOM HANIPABJICHHUH:

1) nepBOHaYaNbHBIC MPEACTaBICHUS 00 WACAX M O METOJax MAaTeMaTHKh Kak 00 YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHHKH, O CPEICTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

2) yMEHUE BUJICTh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJICMHOM CUTYaIlH B IPYTUX AUCHHUIUIMHAX, B OKPYIKAIOIICH )KU3HHU;

3) yMeHHe HaXOAUTh B PA3IMYHBIX HCTOYHHKAX HH(POPMALUIO, HEOOXOAUMYIO ISl PEIICHUS] MAaTeMaTHYECKUX MPOOJIeM, U MPEICTABIATh €€ B
MOHATHOU (hOopMe; MPUHUMATH PEIICHHE B YCIOBUSAX HEMOIHON U M30BITOYHOM, TOUHON M BEPOATHOCTHON MH(pOpMAIu;

4) yMeHHe TOHUMATh ¥ WCIOJB30BaTh MATEMAaTHUYECKUE CPEICTBA HAMIAAHOCTH (TrpaduKu, AMarpaMMbl, TaONUIBI, CXEMbl H Jp.) AJIs
WUTIOCTPALK, HHTEPIIPETALIMY, apTyMEHTALUN;

5) yMeH#He BBIIBUraTh THIIOTE3bI IPU PEIICHUH YYSOHBIX 33/1a4 M IOHMMATh HEOOXOAUMOCTh HX [IPOBEPKU;

6) yMeHue NPUMEHSTh HHIYKTHBHBIC U JICYKTUBHBIC CIIOCOOBI PaCcCyKICHHI, BUJCTh Pa3IMYHbIC CTPATETUU PEIICHUS 3a/1a4;

7) NOHMMAaHHUE CYIIHOCTH aJTOPUTMHUYCCKHX MTPEANICAHUI U YMEHHE JICHCTBOBATh B COOTBETCTBUH C MPEJIOKECHHBIM aJTOPUTMOM;

8) yMeHue caMOCTOSITEIbHO CTaBUTh LIE]IU, BEIOMPATh M CO3/IaBaTh aJITOPUTMBI JUIsl PEIICHHs YICOHBIX MATEMAaTHUECKHUX MPOOIIeM;

9) yMeHMe IUIaHUPOBaTh U OCYILIECTBIATh AESITEIbHOCTh, HAIIPABICHHYIO Ha PEeIlIeHUEe 3a/1a4 UCCIIE0BAaTENIbCKOrO XapaKkTepa;

10)ymMeHne camMOCTOSITEIbHO ONPENENATh LENH CBOEro 0O0y4YeHus, CTaBUTh U (OpMYJMPOBATH i ceOsl HOBbIE 3a/aud B yu€Oe, pa3BUBaTh
MOTHBBI U UHTEPECHI CBOEH I103HABATEIbHON JEATEIBHOCTH;

11)ymeHune cOOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYLIECTBIISITH KOHTPOJIb CBOEH JESITEbHOCTH B IIPOILECCE
JOCTHIKEHHS pe3ysibTaTa, ONpeNesTh CIOCOObI JEHCTBHM B paMKax MNpPEeASOKEHHBIX YCIOBMM M TpeOOBaHMM, KOPPEKTHPOBAaTh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyallUEeH;

12)ymeHue ompenensTbh MOHATHS, co37aBaTh OOOOIIEHUs, YCTaHABIMBATh AHAIOTUHU, KIACCU(PHUIMPOBATH, CAMOCTOSITENBHO BHIOMPATH
OCHOBAHUS U KPUTEPUH JUIs KIacCU(PUKAIIY;

13)ycranaBiaMBaTh NPUYMHHO-CIIEICTBEHHbIE CBSI3H, IPOBOIUTH J10KA3aTENIbHOE PACCYKACHUE, YMO3aK/IIOueHHe (MHIyKTUBHOE, 1€AYKTUBHOE U
10 aHAJIOTHH) U JeNIaTh BBIBOBL;

14)ymMeHne WITIOCTPUPOBATh U3yUEHHBbIE MOHATHS U CBOMCTBA (DUTYp, ONIPOBEpraTh HEBEPHBIEC YTBEPIKICHMUS;

15)koMNIeTEHTHOCTH B 00JIACTH MCTIOIb30BaHMs UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

16)nepBoHavanbHbIe MPEICTaBICHUs 00 WAEIX M O METoJaX IeOMETpHM Kak 00 YHHMBEPCAJIbHOM S3bIKE HAYKHM W TEXHHKH, O CpPEACTBE
MOJICJIINPOBAHNS SIBJICHUM U MPOLECCOB;

17)ymeHne BHAETh TEOMETPHUUECKYIO 33/1a4y B KOHTEKCTE IPOOIIEMHOI CUTyalluu B IPYTHX TUCHUILTMHAX, B OKPY)KAIOIICH KU3HH;

18)yMeHne HaxouTh B PAa3IMYHBIX UCTOYHUKAX WH(GOPMAIIHIO0, HEOOXOAUMYIO JIJIsl PEeIlIeHUs] MaTeMaTHYEeCKUX MpoOIieM, U MPEACTaBIATh €€ B
MOHATHOU (hopMe, IPUHUMATD PELICHHE B YCIOBUAX HEMOIHOM WM N30BITOYHOM, TOUHON WIJIM BEPOSITHOCTHOM MH(pOpMaINy;

19)ymMeHne mOHMMAaTh W HUCIHOJB30BaTh MaTeMaTHUYECKHWE CPEICTBAa HAIJITHOCTU (UYEepPTEeXKH, TAaOMUIBL, CXEMbl M JIp.) U WJUTIOCTpAluH,
UHTEPIIPETALNH, APTyMEHTALINN;

20)yMeHMe BbIIBUTaTh TUIIOTE3bI TP PEILICHUH 3a7jaud U TOHUMAaTh HEOOXOAMMOCTb UX IPOBEPKH.



B pe3ysabrare usyuyeHusi ydeOHOro mpeaMera «AJredopa» y odydawiuuxcs OyayTr c()opMHpPOBaHbI pPeryJsiTUBHbIE, MO3HABATEJbHbIE,

KOMMYHHMKATHBHbIE, THYHOCTHbIE Y'Y /I,

Perynstusubie YV /:

* CaMOCTOSITEIBHO OOHAPYKUBATh M (POPMYIHPOBATH YUEOHYIO IPOOIIEMY, OTpeeNATh 1enb Y /1;

* BBIJBUIAaTh BEPCUH pEUICHUS MPOOJIEMbl, OCO3HABATh (MU MHTEPIPETHUPOBATH B CIydae HEOOXOAUMOCTH) KOHEUHBIH pe3ysbTaT, BBIOMPATh CpeICcTBa
JOCTHKEHHUS 1I€JIA U3 MPEI0KEHHBIX, a TAK)KE UCKaTh UX CAMOCTOSTEIHHO;

* COCTaBJIATH (MHAMBHUAYAIbHO WU B TPYIIIE) TUIaH PelIeHUS MPOoOIeMbl (BBIIIOTHEHUS TPOEKTA);

* paboTas 1o TUIaHy, CBEPATh CBOU JICHCTBUS C LEJIbIO U MPU HEOOXOJUMOCTH HUCIIPABIIATH OMIHOKH CAMOCTOSITENILHO (B TOM YHCIIE M KOPPEKTUPOBATH
TJ1aH);

* B IMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIOPAHHBIE KPUTEPUU OIICHKH.

.

ITo3naBarenbubie YV /:

* MPOBOJUTH HAOIOJEHHE U HKCIIEPUMEHT OJI PYKOBOACTBOM YUHUTEIS;

* OCYIIECTBIISITh PACIIMPEHHBIA TOMCK HHPOPMAIIMH C UCTIOIL30BaHUEM pecypcoB OubmmoTek u MaTepHeTa;

* OCYIIECTBIISITH BBIOOP Hanbosee 3(HeKTUBHBIX CIIOCOOOB PEHICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* aHATU3WUPOBATH, CPABHUBATH, KIIACCU(PHUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHHUS,

. JaBaTh ONPEIETICHUS TOHATUSAM.

Kommynukatusaeie YV /I:

* CaMOCTOSITENIbHO OPTaHMW30BbIBAaTh YUEOHOE B3aMOICHCTBUE B IpyIIe (ONpeaensTh oOLue eI, 10roBapuBaThes Ipyr ¢ APYroM U T. 1.);

* B JUCKYCCHH YMETbH BBIABUHYTH apTyMEHTHI U KOHTPapryMEHTHI,

* YUUTBHCS KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €r0;

* TIOHUMasl O3UIIUIO IPYTOro, pa3inyaTh B €r0 PeYd: MHEHHUE (TOUKY 3pEHMS), 10Ka3aTeIbCTBO (ApryMEHTHI), PakThl (THUIIOTE3bl, AKCUOMBI, TEOPUH).

B IPE€AMETHOM HAIIPpABJICHHUU:

® OCO3HAHMC 3HAYCHHUA MAaTCMAaTUKH AJIA HOBC@HHGBHOﬁ KU3HU YCIIOBCKA,

e MIPEJICTABJIEHUSI O MaTEMaTUUYECKON HayKe Kak cepe MaTeMaTH4eCKO! AesITeIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JIJIsl pa3BUTUS
UBWIN3ALUHY;



YMEHUs paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYpHUPOBaHHUE, U3BJICUCHHE HEO0X0AMMOW HHPOPMALIMH ), TOYHO B TPAMOTHO BBIPAXKaTh
CBOM MBICJIA B YCTHOM M IUCBMEHHOM pe4y, IPUMEHssSI MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, HCIIOIb30BaTh PA3JIMYHbIC SI3bIKU
MaTEeMaTHKH (CIOBECHBII, CHMBOJINYECKUH, rpauuecKuil), pa3BUTHS CIOCOOHOCTH OOOCHOBBIBATD CYXKACHUS, IPOBOANUTH KIACCH(PHUKAIIHIO;

BJIaJICHHSI 0a30BBIM MOHATUHHBIM aNapaToM: UMETh MPEICTaBICHHE O YHCIe, JPOoOH, MPOLIEHTaX, 00 OCHOBHBIX T€OMETPUIECKUX 00BEKTaX
(Touka, mpsimasi, JIoMaHas, yroji, MHOrOyroJbHUK, MHOTOTPAHHUK, KPYT, OKPYKHOCTb, 11ap, cdepa u mnp.), GopMUPOBaHUS IPEICTABICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE U Pa3InYHbIX CIIOCO0aX UX U3yUYEHUS;

MPAKTUYCCKU 3HAYUMBIC MATCMATUYCCKUC YMCHUA 1 HABBIKU, UX MPUMCHCHHUC K PCIICHUIO MAaTCMATUYCCKHUX U HCMATCMATHUYCCKUX 3a1a4,
npearojgararomue yMCeHuA:

BBITIOJIHATDH BBIYMUCIICHUA C HATYPAJIbHBIMU YK CJIaMU, OOBLIKHOBEHHBIMH U JACCATUYHBIMHU IlpO6$IMI/I IMMOJIOKUTCIBbHBIMHA U OTPUIATCIIBHBIMU
qHucCJjiaMu,

pelaTh TEKCTOBBIC 33]a4H apU(PMETHICCKUM CITIOCOOOM U C IIOMOIIBIO YPABHCHHIA,
n300paxarh PUTyphl Ha TIIOCKOCTH;

HCIIOJIb30BaTh F€OMETPUUECKUN «A3BIK» JUISl OMUCAHUS IPEAMETOB OKPYKAIOIIETO MUPA;
W3MEPSITH JUTMHBI OTPE3KOB, BEJIMUUHBI YTJIOB, BEIYUCIISATH TJIOMIATU U OOBEMBI PUTYDP

pacro3HaBaTh U U300paxaTh paBHBIE U CUMMETPUYHBIE GUTYPHI;

MIPOBOJIUTH HECTIOKHBIE TPAKTUYECKHUE BBIYUCIICHUS C TPOIIEHTAMU, UCTIOJIb30BATh MIPUKUJIKY U OIICHKY;

BBITIOJIHSITH HEOOXOIUMbIE U3MEPEHUS,

WCIIOJIH30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aIMCH OOIIMX yTBEPKICHUM, (DOPMYJI, BEIpOKEHUM, YpaBHEHUH;

CTPOUTH Ha KOOPJAMHATHON TJIOCKOCTH TOYKHM I10 33JJaHHBIM KOOPJIMHATAM, OTIPEIESATh KOOPAUHATHI TOUYEK;

YUTATh U UCIIOJIb30BATh HH(OPMAITUIO, TIPEJICTABICHHYIO B BU/IE TAOIUIIBI, THarpaMMbl (CTOJIOYATOW WM KPYyTOBOH), B TpadyMuecKoM BHJIC;,
pemaTh MpoCTEHIITne KOMOMHATOPHBIE 3a]1a4H TIepe0OpOM BO3ZMOKHBIX BAPUAHTOB.

BuInyCcKHUK HAVYMTCH B 7-9 Kjaaccax.
JJIeMeHThI TEOPUH MHOKECTB U MATEMATH4Y€eCKOM JIOTUKMU:

L OHepI/IpOBaTI) Ha 0a30BOM YPOBHE MMOHATUAMU: MHOXKECTBO, DJIEMCHT MHOXKECTBA, TIOJMHOXKECTBO, IPUHAAJIC)KHOCTD,
L 3a1aBaTb MHOXECTBA MMECPCUYNCIICHUEM UX DJICMCHTOB,
L HaxXOJUThb NCPECCUCHUC, O6T)CJII/IHGHI/I€, IIOAMHOKECTBO B HpOCTGﬁIHPIX CUTyalusiXx.

B noBcetHeBHOM KU3HHM M IPH M3YYCHHUH APYTHX NPeIMETOB:



® WCIOJB30BaTh TpadUUuecKoe MPEACTABICHIUE MHOXKECTB JIJIsi OMMCAHUS PEATbHBIX MPOLIECCOB U SIBICHUM, IPH PEIICHUU 3a]1ad JIPYTUX
Y4EOHBIX TIPEIMETOB
Yucaa.
e OnmnepupoBarb Ha 0a30BOM YpOBHE MOHITHIMH: HATypalbHOE YHCIIO, IIEJI0O€ YHUCIIO, OOBIKHOBEHHAs IpOOb, NECATHYHAS IpOOb,
CMENIaHHOE YMCJI0, PAIMOHAIIBHOE YUCIIO0, apU(PMETHICCKUN KBAPATHBIA KOPEHb;
® HCIOJIb30BaTh CBOMCTBA YMCEN U MTPaBUJIA ICUCTBUIA MPU BHIMOJHEHUU BBIYUCIICHUM;
KCII0JIb30BaTh MPU3HAKHU ACIIUMOCTH Ha 2, 5, 3, 9, 10 npu BHITIOJIHEHUH BBIYMCICHUN U PEIICHUN HECTIOKHBIX 3a/1a4;
BBITIOJIHATH OKPYTJICHUE PAllMOHATBHBIX YHCENI B COOTBETCTBUU C MIPaBUIIAMU;
OIICHUBATh 3HAYCHHUE KBAJIPATHOTO KOPHS U3 TOJIOKHUTEIIBHOTO 1IEJIOTO YHCIIA;
pacro3HaBaTh pallMOHAILHBIC U UPPALMOHATBHBIC YUCIIA;
® CpaBHHUBATh YHCTIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
® OLEHUBATH PE3YJIbTAThl BBIYMCICHUIN IPU PEUICHUU IPAKTUYECKUX 33]1a4;
®  BBINIOJIHATH CPABHEHUE YHCEII B PEATHHBIX CUTYyAIUSX;
® COCTaBJISTh YUCIIOBHIE BBIPAKECHUS PU PEIICHUH MPAKTUYECKUX 3a]a4 U 33/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB
ToxnecTBeHHBIC IPE0OPa3oBaAHMSA.
e BrInonHATHE HECIOXKHBIE MTPEOOPa30BaHUS ISl BHIUMCICHUS 3HAUEHUN YMCIIOBBIX BBIPAXKEHU, COAECpKAIIUX CTETIEHU C HAaTypalbHBIM
MOKa3aTeJIeM, CTETICHH C LEJbIM OTPHUIATEIbHBIM IMOKa3aTeNeM;
® BBIMOJHATH HECTIOKHBIE TPEOOPA30BaHUS 1IEIIBIX BRIPAXKEHHM: paCKPBIBaTh CKOOKH, MPUBOIUTH MOJAOOHBIE CllaracMbI¢;
® JCIOJIb30BaTh (OPMYJIbI COKPAIICHHOTO YMHOXEHHUs (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJPaTOB) IS YMPOIICHUS
BBIUMCIICHUM 3HAYEHUH BBIPAXKEHU;
® BBINIOJIHATH HECIIOKHBIE TPEe0Opa30BaHusl IPOOHO-TUHEHHBIX BHIPAKEHUH.
B noBceqHeBHOI KU3HM U MPU U3YYEeHUH APYTUX NPeIMETOB:
® [IOHMMAaTbh CMBIC] YMCJIA, 3AMIMCAHHOTO B CTAH/IAPTHOM BU/IE;
e omepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3aIHCh YUCIIa»
YpaBHeHus1 M HEpaBEHCTBA
e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHIMHU: PAaBEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHHUE, KOPEHb YPaBHEHUS, PEIICHUE YPaBHEHUS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTBA,
® [POBEPSTH COPABEAIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
e pemiarh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K TUHEHHBIM;
® pelaTh CUCTEMbl HECJIOKHBIX JINHEUHBIX YPaBHEHUM, HEPABEHCTB;
® TIPOBEPSTH, ABJSETCS JIM TAaHHOE YKCIIO PEIICHUEM ypaBHEHUs (HEPaBEHCTBA);



e pelaTh KBaJpaTHbIE yPaBHEHUs OJHUM U3 CIIOCOOOB;
e 1300paxarh PEUICHUs HEPABEHCTB U X CHCTEM Ha YHCIOBOW MPSIMOIA.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHH APYTHX NPEIMETOB:
® COCTaBJIATb U PEUIaTh JIMHEHHbIC YPAaBHEHUS NP PELLICHUU 3aJjay, BOSHUKAIOLIUX B IPYIHX Y4EOHBIX ITpeaMeTax
DYyHKIUH.
® HaxXOJUTh 3HaYCHUE (PYHKLUH 10 3alaHHOMY 3HaYEHUIO apIryMEHTa;
® HaxOJUTh 3HAYECHUE apI'yMEHTA 110 33JaHHOMY 3HAYCHHIO (DYHKIMH B HECIIOKHBIX CUTYaLUSX;
® OIpEACIATh NOJOKEHUE TOUYKHU 110 €€ KOOPAUHATAM, KOOPIAUHATEI TOUKH I10 €€ MTOJIOKEHHIO Ha IIIOCKOCTH;
e 10 rpaduKy HaxOAUTh 00JacTh ONpEAETICHUs, MHOXECTBO 3HAUEHUI, HylINn (QyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKU
BO3pacTaHus U yObIBaHUs, HAaNOOJIbIIIEe U HANMEHbIIIEEe 3HaAYeHNE (DYHKIINH;
e cTpouTh rpaduk TMHEHHON QYHKIINU;
® TIPOBEPSTH, ABJSETCS JIM JaHHBIN TpaduK rpadukom 3a1aHHON GYHKINHU (JTMHEHHOW, KBaApaTHIYHON, OOPATHOH MPOITOPIIHOHAIIEHOCTH);
® [IPUMEPHO OIpeNIeNATh KOOPAUHATHI TOUKU IlepeceyeHns rpaduKoB QpyHKIMI;
e OnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSAMMU: I1OCIIEI0BATEIBHOCTD, apU(PMETHUECKas IPOTrPECCHsl, FEOMETPUUECKasi IPOrpeccus;
e pelaTh 3a/1a4M Ha POTPECCHH, B KOTOPHIX OTBET MOXKET ObITh MOJIYUYEeH HEMOCPEACTBEHHBIM NOCUETOM 0e3 MpUMeHeHUs (HopMyJI.
B noBceqHeBHOM KU3HHM U NPU U3YYEHUH APYIUX NPEeIMETOB:
® JCIOJb30BaTh rpaUKU pealbHbIX MPOLECCOB M 3aBUCUMOCTEHN ISl ONPEEeNIEHUsI X CBOWCTB (HauOOJIbIINE U HAUMEHBIINE 3HAYCHHUS,
MIPOMEKYTKH BO3pacTaHusl U yObIBaHUS, 00JaCTH MOJI0KUTEIbHBIX M OTPULATENbHBIX 3HAUEHUH U T.11.);
® 1CIIOJIb30BaTh CBOMCTBA JIMHEHHON QyHKIIUM U ee rpaduK MpU PELICHNH 33/1a4 U3 JPYTUX Y4eOHbIX IPEAMETOB
CTaTHCTHKA U TeOpHs BEPOSITHOCTEN.
e limeTh npezacTaBieHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4alfHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;
pemaTh npocTeiie KOMOMHATOPHBIE 3a/1a4l METO/I0M MPSIMOT0 ¥ OpraHU30BaHHOIO Mepedopa;
NIPEJCTABIATh JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpauKoB;
YUTaTh MH(OPMAIIHIO, TPEJCTABICHHYIO B BHJIE TAOJIHUIIBI, AUArpaMMBI, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSATHOCTh COOBITHS B IPOCTEHININX CITydasix;
® 1METh NPE/ICTaBICHUE O POJIU 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SIBJICHHUSX.
B nosceqHeBHOM KU3HHU U NPU U3YyYEHHUH APYTUX MPEeIMETOB:
® OIEHMBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;
® 1METh NPEACTABICHUE O POJIU MPAKTHUECKHU JIOCTOBEPHBIX U MaJIOBEPOATHBIX COOBITUH;
® CpaBHUBATb OCHOBHBIC CTATUCTUYECKUE XaPaKTEPUCTUKHU, ITIOJYyUYEHHBIE B IIPOLIECCE PELICHUS IPUKIIAIHON 3a1a4i, U3YUYEHUS PEAIBHOTO
SIBJICHUS;



[ ] OILICHUBAThHb BepOSITHOCTb peaanHx CO6BITHI>1 nu SIBJIeHI/Iﬁ B HCCJIOKHBIX CI/ITyaLII/ISIX
TexcToBbBIE 3a1a4M.

e PemaTe HECIOKHBIE CIOKETHBIE 3ala4M pa3HbIX TUIIOB HAa BCEC apI/I(bMeTI/I‘IeCKI/Ie I[CﬁCTBHH;

® CTPOMUTH CXEMaTHYECKHUH 4epTEX WK APYTYIO KPAaTKYyIO 3aluch (Taldnuiia, cxema, pUCyHOK) KaKk MOJIeb TEKCTa 3a/1a4i, B KOTOPOH JaHbI
3HAYEHUS TPOMKHU B3aMMOCBSI3aHHBIX BEIMUWH, C LI€JIbIO IOUCKA PEIICHUS 3a1a4H;

® OCYIICCTBJIATH croco0 Mmoucka pEeIICHUA 3aa4r, B KOTOPOM pacCyKACHUC CTPOUTCA OT YCIOBHUA K Tpe60BaHI/IIO, IIPpU IMOUCKE PCIICHHUA

3aja4, Ui OT TPeOOBAHMUS K YCIOBUIO;
® COCTaBJIATH IJIaH IIPOLECCA PELLIECHNUS 3a1a4H;
BBIJIEJISITh 3TAIlbl PEIICHUS 3a/1a4H;
UHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YJIbTATHI B 331a4€, UCCIIEA0BATh IOJYyUYEHHOE PEILICHUE 3aauu;
3HATh pa3IMyue CKOpocTel 00beKTa B CTOAYEH BOJIE, IPOTUB TEUEHUS U 110 TEUCHUIO PEKH;
pelaTh 3aa4y Ha HaX0K/IEHUE YacTH YKcia U YKCiia 10 €ro 4acTu;

peuiaTh 3aJja4d pasHbIX THUIIOB (Ha pa60Ty, Ha IMOKYIIKH, Ha )IBI/I)KCHI/IC), CBA3BIBAIOIUX TPHW BCIWYHHBI, BBIACIIATL 3TH BCIWYHMHBI U
OTHOIICHHUA MCKAY HUMU;

HAaXOJUTh MPOLIEHT OT YUCJIA, YUCIIO IO MIPOLIEHTY OT HETO, HAXOAUTh IPOLIEHTHOE CHUKEHHUE W NPOLIEHTHOE MTOBBIILIEHUE BEINYUHBL;
® pelaTh HECIO0XKHBIE JOTMYECKUE 33]a4l METOIOM PacCy K ICHUH.

B noBceHeBHOM KU3HHM M TIPH U3YYCHHUH APYTHX NPEIMETOB:
® BBIJBUIaTh FUIOTE3bI O BO3MOXKHBIX MPEJIEIbHBIX 3HAUEHHUSIX YHCIOBOrO OTBETA 3a/1a4H (J1e1aTh IPUKUIIKY)

Hcropusi MaTeMaTHKH.

e OnwuceBaTh OTACJIBHBIC BbIAAIOIINECA PE3YJILTAThI, ITOJYUCHHBIC B XOAC PA3BUTHA MATCMATUKH KaK HAYKH,

3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOU HCTOPHEN;
e I[IOHMMATh POJIb MaTEMATHUKU B pa3Butuu Poccun
Mertoabsl MaTeMaTHKH.

o HpI/IMeHSITI) HU3BCCTHBIC MCTOJBI IMTPHU PCIICHUN CTAHAAPTHBIX MATEMATUUCCKHUX 3aJ1a4,
® 3aMCYaTh U XapaKTCPU30BATH MaTEMATUUCCKNEC 3aKOHOMEPHOCTHU B 01<py>1<a}0111e171 HCﬁCTBHTeHBHOCTH;

MPUBOJIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIEC, B TOM YUCIIE XapaKTEPUIYIOIMINX 3CTETUKY OKPYKAKOIIEr0 MUpa U
MPOU3BEICHUI UCKYCCTBA

BbINYCKHUK MOJYVYUT BO3MOKHOCTL HAVINTLCH B 7-9 Kiaccax:
DJieMeHTBI TeOPUHM MHOKECTB U MATEMATHYECKO# JIOTUKH.

L4 OHepI/IpOBaTB MOHATHUAMU: MHOXCCTBO, XAPAKTCPHUCTHUKU MHOXKECTBA, 3J3JICMCHT MHOKCCTBA, INYCTOC, KOHCYHOC U

0eCKOHEYHOE MHOKECTBO, MOJAMHOXKECTBO, IPUHAIIEKHOCTh, BKIIIOUECHUE, PABEHCTBO MHOKECTB;
o 1300pakaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C MIOMOILBIO KpyTroB Diiepa;



L4 OIPCACIIATh IMIPUHAMJICIKHOCTD 3JICMCHTA MHOXKCCTBY, O6’bCI[I/IHeHI/IIO 1 IEPCCCUCHUTIO MHOKCCTB;,

L4 3aaBaTb MHOKCCTBO C IIOMOIIBIO MEPCUUCIICHUS IJICMCHTOB, CJIOBECCHOI'O OIMMCAHUAA,

° OIICPUPOBATL ITOHATHUAMHU: BbICKA3bIBAHUC, HWCTHHHOCTbL W JIO)KHOCTH BBICKA3bIBAHUA, OTPHUIAHUC BBICKaSBIBaHHﬁ,
oncpanr Hal BbICKA3bIBAHUAMM: U, UJIU, HC, YCJIOBHBIC BHICKA3bIBAHHW A (I/IMHJII/IKaI_[I/II/I);

L4 CTPOUTH BBICKA3bIBAHUSA, OTPULIAHUS BBICKA3bIBaHUM.

B noBcenHeBHOI :KU3HU U MIPU U3YYEHUH JIPYTUX NMPeIMeTOB:

® CTPOWTH IETIOYKH YMO3AKIFOUCHUI Ha OCHOBE HCIIOIb30BAHUSI MIPABIII JIOTHUKH;

® HCIIOJIb30BaTh MHOXKECTBA, OTIEPAIIMH C MHOYKECTBAMH, UX TpaduuecKoe MPEACTABICHHUE IJIsl ONTMCAHUS PEATbHBIX IIPOLIECCOB U SBJICHUM
Yucaa.

e OmnepupoBaTh MNOHATHAMHU: HATypajdbHOE YHCJIO, MHOXKECTBO HATypajJbHBIX YHCEN, IIEJ0€ YHCIO0, MHOMXECTBO IIEJIbIX YHCEIl,
OOBIKHOBEHHAs JIpOOb, IeCATUYHAs JAPOOb, CMEIIAHHOE YUCIIO0, PAllHOHAIBHOE YHCIIO, MHOXKECTBO PAIlMOHAIBHBIX YUCEN, UPPAIMOHAIBHOE YHCIIO,
KBaJPaTHBIA KOPEHbB, ICUCTBUTEIHHOE YUCIIO, TEOMETPUYECKAsl MHTEPIIPETAIUS HATYyPaTbHBIX, IIEJIBIX, PAlIUOHATBHBIX, JEHCTBUTEIBHBIX YUCET,

® [IOHMMATh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alUCH HATYPAIBHOTO YUCIIA;

®  BBINIOJHATH BBIYUCIICHHUS, B TOM YHCJIE C UCIIOJI30BAHUEM MPUEMOB PAIITMOHAIBHBIX BBIUMCICHUH;

® HCIOJb30BATh MPU3HAKHU JIETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl 1 pou3BeACHUS NPU BBIIOJHEHUH BBIYMCICHUNA U PELIEHUN
3a/1ad,

BBITIOJIHATH OKPYTJICHUE PAllMOHATBHBIX YHCEII C 3a/ITaHHOW TOYHOCTHIO;
CpPaBHUBATH pAllMOHAIBHBIC U UPPALIMOHAIILHBIE YHUCTIA;
YIIOPSIIOYMBATH YUCIIA, 3aMIMCAaHHBIE B BUIC OOBIKHOBEHHOH U IECITHYHON APOOH;

e Haxoauth HOJI 1 HOK u ucnonb30BaTh UX NMpU PEeIICHUH 3a/1a4.

B noBcenHeBHOI KU3HM U NPU M3Yy4YeHHUH APYTUX NPeIMETOB:

® TIPUMEHATH MPaBHUIIa TPUOIMKEHHBIX BEIUMCICHUN MTPH PEIICHUU MPAKTUUECKUX 33/1a4 M PEIICHUU 33a]a4 JPYTUX YUYEOHBIX MPEIMETOB;

®  BBINIOJHATH CPABHEHUE PE3YJIbTATOB BHIYUCIICHUHN MPU PEIICHUH MPAKTUYECKUX 3a]1a4, B TOM YHCJI€ MPUOIMKEHHBIX BHIYUCIICHHI;

® COCTaBJIAThH U OIICHUBATH YMCJIOBBIC BEIPAKCHUSI IPU PEIICHUH MPAKTUISCKUX 3a7a4 U 3a/1a4 U3 IPYTUX YUYEOHBIX MIPEIMETOB;

® 3aNHUCHIBaTh U OKPYIJISITh YACIOBBIC TAHHBIE PEATbHBIX BEJIMYUH C UCTIOIH30BAHUEM PA3HBIX CHCTEM H3MEPEHUS

ToxnecTBeHHBIE IPe0OpPa3oBaHMS.

e OmnepupoBaTh NOHATUSMHU CTENEHU C HATYPaJIbHBIM MIOKA3aTeNIeM, CTENIEHH C LEJIbIM OTPULIATEIIbHBIM MTOKa3aTelIeM;

® BBHIMOJHATH MPEOOPA30OBAHMS LEIBIX BBIPAKEHUHN: JCUCTBUS C OJHOWICHAMHU (CIOKEHUE, BBIYUTAHHE, YMHOXKEHHE), NEHCTBUS C
MHOTOUYJICHaMH (CII0KEHHUE, BEIYUTAHNUE, YMHOKEHHUE);

® BBINIOJHATH PA3JIOKCHHE MHOTOWICHOB HAa MHOXHUTEIH OJHHUM M3 CIOCOOOB: BBIHECEHHE 3a CKOOKY, TPYNIHUPOBKA, HCIIOIH30BAHHE
(hopMyJT COKpAIIEHHOTO YMHOKCHUS;

® BBIJCITH KBaIpaT CYMMBI U PA3HOCTH OJTHOWICHOB;



® paCKJIAJbIBaThb HA MHOKUTEIU KBAJAPATHBIA TPEXUIICH;
® BBINOJHATH MPE0OPa30BaHMs BBIPAKEHHM, COIEPKAIINX CTEIIEHH C IIEIBIMU OTPHUIATEIbHBIMH ITOKA3aTENISIMHU, TIEPEXOIUTH OT 3aIHUCH B
BUJIE CTETIEHU C LIEJIbIM OTPULATEIbHBIM [T0Ka3aTeIeM K 3allUCH B BUJIE IpOOH;
e BBIIOJIHATH IPeoOpa3oBaHUs JPOOHO-pAllMOHAIBHBIX BBIPAXKEHUI: COKpalleHue ApoOel, NpUBEJeHHE anredpandeckux Ipodel K
o011eMy 3HaMEHATellt0, CI0XKEHHUE, YMHOXKEHUE, JlelleHue areOpanyeckux Ipooei, Bo3BeeHNe anredpanyeckoi 1poou B HATYPAIbHYIO U LIETYIO
OTPHULIATEIILHYIO CTEIICHb;
®  BBIOJHATH IPE0OPa30BaHMUS BBIPAKEHHIA, COACPIKALINX KBAJAPAaTHbIE KOPHU;
e  BBIJICJLATH KBaJApaT CyMMBI MJIM PA3HOCTH JBYYJICHA B BBIPAKECHUSX, CONEPKALIMX KBAAPATHBIC KOPHU;
®  BBINOJHATH IPe0Opa30BaHMsI BBIPAKEHUH, COAEPKAILINUX MOYJIb.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

®  BBIIOJHATH IPe0Opa30BaHUA U JEHCTBUS C YUCIAMHU, 3alIUCAHHBIMU B CTAaHIAPTHOM BHJIE;

®  BBINOJHATH IPE0OPa30BAHNUS LIEBIX BBIPAKEHUN IPU PEIICHUH 3a/1a4 JPYTUX yUYeOHbIX IPEAMETOB
YpaBHeHUs M HEPABEHCTBA.

e OmnepupoBaTh MOHATUSIMH: YPaBHEHUE, HEPABEHCTBO, PEIICHUE YPaBHEHUsI, pEIICHIE HEPABEHCTBA, PABHOCWIIBHBIE YPaBHEHUS, 00JIaCTh
olpesiesieHUs] ypaBHEHUS (HEpaBeHCTBA, CUCTEMbl YPaBHEHU UM HEPABEHCTB);

e pelaTh JIMHEHHbIE YPaBHEHUS U YPaBHEHUS], CBOJUMBIE K JIMHEWHBIM C TOMOLIBIO TOKIECTBEHHBIX IPEOOPa30BaHMIA;

e pelaTh KBaJpaTHbIE YPaBHEHUS U YPAaBHEHUS, CBOJUMBIE K KBaJPAaTHBIM C IOMOIIbIO TOXAECTBEHHBIX TPE0Opa3OBaHuUI;

e pewarh IpoOHO-TMHENHbIE YpaBHEHMS;

e pemaTh NpocTeiine UppauoHaIbHbIE YPaBHEHUS: Fx) = a’ Vf (x)=ya(x) ;

peliaTs ypaBHEHHs BHIA x"=a-
peliaTh ypaBHEHHs CII0oCOO0M Pa3jIoKEeHNs Ha MHOKHTENM H 3aMEHBI IEPEMEHHOIA;
HICTIONIB30BATh METOJI HHTEPBAJIOB JIJIsl PELIEHHUS IENbIX M APOOHO-PALIHOHAILHBIX HEPABEHCTB;
peliaTth JMHEHHbIE yPaBHEHHS U HEPABEHCTBA C TIApaMETPAMHU;
pelaTh HeCI0KHbIE KBAPaTHBIE YPABHEHHS C TapaMeTPOM;
pelaTh HecI0KHbIE CUCTEMbI IMHEHHBIX ypaBHEHHH ¢ MapaMeTpaMH;
e pellaTh HEeCJ0KHbIE YPABHEHHUS B 1IEIbIX YUCIAX.
B noBceHeBHOIi JKM3HA W MPH H3yYEeHHH APYTUX NPeIMETOB:
e COCTaBIATH M pelIaTh JIMHEHHbIE M KBaJApaTHbIC YPAaBHEHHS M YpPaBHEHHUs, K HMM CBOJSAIIMECS, CUCTEMBI JIMHEHHBIX ypaBHEHUH W
HEpABEHCTB TIPH PEIEHNH 33124 IPYTUX Yu4eOHbIX MPEIMETOB;
® BBINONHATH OLEHKY MNPABIONOA00MS PE3yIbTaTOB, MOJYYaEMbIX MPH PELICHHM JMHEHHBIX M KBAJIpPAaTHBIX YPABHEHHH M CHCTEM
JIMHEHHBIX YpaBHEHUI U HEPABEHCTB IIPH PEIEHUH 3aa4 JIPYTUX YUEOHBIX IPEIMETOB;



e BBHIOMpATh ypaBHEHHsI, HEPABEHCTBA WJIM MX CHCTEMBI, I COCTABJICHUS MaTEMaTHYECKOW MOJIENU 3a/laHHON peaIbHOW CUTYaIlMH WIIN
MPUKJIATHOM 3a7a4H;

® yMETh WHTEPIPETHUPOBATH IIOJIYYEHHBIA NPU PELICHUU YPABHEHUS, HEPABEHCTBA WJIM CHUCTEMBI PE3YJIbTAT B KOHTEKCTE 3aJaHHOU
peanbHON CUTYallMy WU NIPUKIAJHON 3aa4u

DYyHKIUH.

e OmnepupoBarh NOHATUAMU: (YHKIIMOHATIbHAS 3aBUCUMOCTH, (yHKIUS, rpaduk (QyHKUIWH, COCOOBI 3aJaHus (YHKIUH, apTyMEHT U
3HaueHue (YHKIMH, 00JIACTh OMpEAENCHUS U MHOXKECTBO 3HaUeHUN (DyHKUMHU, HYyTU (QYHKIUHU, IPOMEKYTKH 3HAKOMIOCTOSHCTBA, MOHOTOHHOCTH
(byHKIMHU, YETHOCTH/HEYETHOCT (PYHKIINY;

—at+——

e CTpouTh TpaduKH JTHMHEHHOW, KBaApaTHUYHOW (YHKIMHA, OOpaTHOW MpPONMOPLUMOHATBHOCTH, (YHKIHUU BUA: g Xx+b y= Jx :
y=3/x Y= || :

e Ha MpuMepe KBaJpaTHYHOW (yHKIMH, UCIIOIH30BaTh Mpeodpa3oBanus rpaduka ¢pynkumu y=Ff(X) mis nocrpoenus rpadukoB GyHKIHIA
y =af (kx+b)+c.

;

® COCTaBJIATh YPaBHEHHUs IPSIMOM IIO 3aJlaHHBIM YCJIOBMAM: NMPOXOJAILIEH 4Yepe3 JIBE TOYKHM C 3aJaHHBIMU KOOpAMHATaMH, IIPOXOJISILEH
4yepes JaHHYI0 TOYKY U IapajlyIeIbHOW JaHHOM MPSAMON;

e ccienoBath GYHKIHUIO MO e€ rpaduKy;

® HaxXOJHUTh MHOXECTBO 3HAYCHUM, HYJIM, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH KBaJPaTUUHON (DYHKIIMH;

e ONEepUPOBATh MOHATUAMU: NTOCIIEA0BATENBHOCTh, apUPMETHYECKas IPOTrpeccus, FeOMeTpUYecKas MPOrpeccus;

e pelaTh 331244 Ha ApUPMETUYECKYIO U TE€OMETPUUECKYIO IIPOTPECCHIO.

B noBceaHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPeIMETOB:
® OCYULIECTBJIATH BEIOOP TpadyKa pealbHONM 3aBUCUMOCTH MJIH MpOIecca MO ero XapakTepUCTHKaM;
® 1CIIOJIb30BaTh CBOMCTBA M rpauK KBaApaTUUHON (DYHKIIMM IPU PELICHNH 33/1a4 U3 JPYTUX YUeOHbBIX IPEAMETOB
CTaTHCTHKA U TeopHs BEPOSITHOCTEN.

e OnepupoBaTh NOHIATUSAMHU: CTOJIOUYATHIE U KPYTOBBIE TUArpaMMbl, TaOIHIIBI JaHHBIX, CpeHEE aprupMeTHUEeCKOoe, MeraHa, HauboJbIliee
Y HauMeHbIllee 3HaueHHsI BIOOPKH, pa3Max BHIOOPKH, AUCHEPCUS M CTAHJIApPTHOE OTKIIOHEHHE, CllydaiiHasi U3MEHYMBOCTb;

® U3BJIEKATh, UH(OPMAIHIO, IPEJCTABICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax;

®  COCTaBJIATH TAOJUIIBI, CTPOUTH TUArpaMMBbl U TpaUKH Ha OCHOBE JAHHBIX;

e ONEepUpPOBATh MOHATUAMU: (PaKTOpHUAIT YUCIIA, IEPECTAHOBKU U COUETaHMsI, TpeyroiabHUK [lackas;

® OINEpUPOBaTh MOHATHUAMU: CIy4YalHBIA OIBIT, CIy4alHbIA BBIOOpP, HCHBITAHUE, 3JIEMEHTApHOE Cly4aiiHoe coObITHE (HMCXON),
KJIaCCUYECKOE ONpezieNIieHNe BEPOSTHOCTH CIy4alHOTO COOBITHS, ONIEpAIlH HAJl CITy4aifHBIMU COOBITHSIMUA, OCHOBHBIE KOMOWHATOPHBIE (DOPMYIIBL;

® [IpEACTaBIATH HHPOPMALMIO C TOMOIIBIO KPYroB Diiepa;



e pemaTh 33Ja4u Ha BRIYMCICHUE BEPOSTHOCTH C MOACYETOM KOJMYECTBA BAPUAHTOB 10 (popMyaM KOMOWHATOPUKHU.
B noBceiHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX NPeIMETOB:

® U3BJIEKAaTh, HHTEPHPETUPOBATH M MPeoOpa30BbIBATh HH(POpPMAIMIO, IMPEACTaBICHHYI0O B TaOiaunax, Ha JuarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKH PEaIbHBIX MPOLIECCOB U SBJICHHUIA;

® OMpEAeIATh CTATUCTHYECKHUE XapaKTEPUCTUKU BBIOOPOK MO Tabiauiam, nuarpaMmam, rpadukam, BEITIOTHSITh CPABHCHHE B 3aBUCHMOCTH
OT LIeJIM PEIICHUS 3aa4H;

® OIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI U SIBJICHUH.

TexcToBBIC 3a1a4M.

e Pemarh mMpocThi€ U CIOXKHBIE 337]a4l Pa3HBIX TUIIOB, a TAKXKE 3a7a4d MOBBIIICHHON TPYAHOCTH;

® UCIOJB30BaTh pa3HbIE KPATKUE 3aIUCH KaK MOJICIIH TEKCTOB CIIOXKHBIX 3a/1a4 JJIsl IOCTPOSHUS TIOMCKOBOM CXEMbI U PelIeHHs 3a/1a4;

® paznIuyaTh MOJIEIb TEKCTa U MOJIEb PELIECHHS 3aJa4i, KOHCTPYHUPOBATh K OJIHOM MOJIENH pellIeHHs] HECIOKHOM 3aJjaui pa3Hble MOJICIH
TEKCTa 3a]1a4H;

® 3HATh M MPUMEHSATH 00a crroco0a moucka penieHus 3a1a4 (0T TpeOOBaHUS K YCIIOBHIO M OT YCJIOBHS K TPEOOBaHUIO);

® MOJICITMPOBATH PACCYKIACHHUS IPHU TIOUCKE PEIICHUS 3a7a9 C TIOMOIIIBIO Tpad-CXEMBI;

®  BBIJICJATH TAlbI PEIICHUS 33]]a4l U COJIEP>KaHUe KaXkI0T0 ITara;

® yMeTh BHIOMpATh ONTUMAIILHBIN METOJ PEIIeHHUs 33aJla4l U OCO3HaBaTh BHIOOP METOJIa, pacCMaTpUBATh Pa3IMUHbIE METOJIbI, HAXOIUTh
pa3HbIe PEIICHHS 3a]]a4H, €CJTU BO3MOXKHO;

®  aHATU3HMPOBATH 3aTPYAHEHUS TIPH PEIICHUU 3a]1a4;

e BBINIOJIHATH PA3IMYHbBIE TPEOOPA30BaAHNUS MPEIJIOKEHHOM 3a7]a41, KOHCTPYUPOBATh HOBBIE 33/1a4M U3 JaHHOM, B TOM UKCIie OOpaTHBIE,

® UHTEPIPETUPOBATH BHIYUCIUTEIBHBIC PE3YIHTATHI B 3a/1aUe, UCCIIEIOBATh MOTYUYEHHOE PEIIeHNE 3a/1a4u;

® AHAJTU3HPOBATH BCEBO3MOXKHBIE CUTYaIlUM B3aUMHOTO PACIIONIOKEHHUS JIBYX OOBEKTOB M M3MEHEHHE X XapaKTEPUCTUK IMPU COBMECTHOM
JBIKEHUU (CKOPOCTh, BPEMsI, PACCTOSHME) TMPH PEIICHWH 3a7ad Ha JBUKEHUE JBYX OOBEKTOB KaK B OJHOM, TaK W B MPOTHUBOIOJIONKHBIX
HaIpaBJICHUSAX;

® uccleAoBaTh BCEBO3MOKHbBIE CUTYAIIMH MPU PEIICHUH 33/1a4 Ha IBU)KEHUE 10 PEKE, paCCMAaTPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e pemaTh pa3HOOOpa3HbIC 3a/1a4H «HA YACTH,

e pemaTh U 0OOOCHOBHIBATH CBOE pEIICHHE 3a7au (BBIACIATh MAaTEeMAaTUYECKYI0 OCHOBY) HAa HAXOXKJIEHHWE YaCTH YHUCJIa M YHCIa 1O ero
YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIA APOOH;

® 0CO3HaBaTh U OOBSICHATH HACHTHYHOCTH 3aJlad pa3HBIX THIIOB, CBSI3BIBAIOIIMX TPHW BEJIWYWHBI (Ha paboOTy, Ha TOKYMNKH, Ha
JIBUKCHHE).BBIICIATh 3TH BEIMYMHBI U OTHOIICHHUS MEXIy HUMH, MPUMEHSITh UX TPU PEIICHUU 3a]lad, KOHCTPYHUPOBATh COOCTBEHHBIE 3a]ad
yKa3aHHBIX TUTIOB;

® BJaJeTh OCHOBHBIMHM METOJIaMHU PEIIEHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHLIEHTPAIHH;

e pelaTh 33Ja4u Ha MPOLIEHTHI, B TOM YHUCIIE, CI0KHBIE POIEHTHI C 000CHOBaHHEM, UCIIOJIB3YS Pa3HbIE CIIOCOODI;



® pemiaTh JIOTHYECKUE 33/1a4H Pa3HBIMHU CIIOCOOaMU, B TOM YHCJIE, C IByMsI OJIOKaMH U ¢ TpeMst OJIOKaMH TaHHBIX C IIOMOUIBIO TaOJIHI;
e pemaTh 3a7aud MO KOMOMHATOPUKE W TEOPHUH BEPOATHOCTEH HA OCHOBE HMCIIOJIB30BAHMS H3YyUYCHHBIX METOJOB M OOOCHOBHIBATH
peuieHue;
e pelIaTh HECIOXKHBIC 3a/1a4M I10 MATEMATUYECKON CTaTUCTHKE;
e OBJAJeTh OCHOBHBIMH METOAAMHU pEUICHUS CIOKETHBIX 3a7a4y: apupMETHUYeCKHi, anreOpanyeckuii, mnepedop BapHAHTOB,
reoMeTpHUecKuil, rpadu4ecKuii, IPUMEHATh UX B HOBBIX 110 CPABHEHMIO C U3yUYEHHBIMH CUTYaLUSX.
B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPeIMETOB:
® BBUICATh IPHU PEUICHUM 33Ja4 XapaKTEPUCTHKU pacCMAaTpUBAEMOW B 3aJlaye€ CUTyallMd, OTJIMYHBIE OT pEaJIbHBbIX (T€, OT KOTOPBIX
abCTparupoBajKcCh), KOHCTPYUPOBATh HOBbIE CUTyallMM C YYETOM 3THX XapaKTEPHCTUK, B YACTHOCTH, NPHU PEIIEHUM 3aJad Ha KOHIEHTpAaluHy,
YYUTBIBATh IUIOTHOCTh BELIECTBA;
e pemaTh ¥ KOHCTPYUPOBATh 33/1a4M HA OCHOBE PACCMOTPEHUS PEaJbHBIX CUTYallui, B KOTOPHIX HE TPEOyeTCs TOUHBIA BHIYMCIATEIbHBINA
pe3yibTaT;
e peliarh 3aa4y Ha JBUIKEHUE 110 PEKE, PACCMATPUBAasi pa3HbIe CUCTEMbI OTCUETA
Hcropust MaTeMaTHKU.
e XapakTepu3oBaTh BKJIAJ BbIIAIOIIMXCS MATEMATUKOB B Pa3BUTHE MAaTEMATUKHU U MHBIX HAYYHBIX 00J1acTeil;
® [IOHMMATh POJIb MAaTEMATHKU B pa3BuTHH Poccun
Mertoabsl MaTeMaTHKH.
e lcnonp30BaTh OCHOBHBIE METO/IbI I0KA3aTENBCTBA, IPOBOIUTH JOKA3aTEIbCTBO U BBIIOJIHATH OIPOBEPIKEHHUE;
® [IPUMEHATHh OCHOBHBIE METO/IbI PEIEHUS MAaTEMAaTHYECKUX 3a/1a4;
® Ha OCHOBE MaTEeMaTHYECKHX 3aKOHOMEPHOCTEW B IPHUPOJE, XapaKTepU30BaThb ICTETUKY OKPYKAKOLIETO0 MHpPAa M IMPOU3BEICHHUU
HCKYCCTBA,
® IIPUMEHATH POCTEHIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PEILIEHUHA MATEMATUYECKUX 3a1a4

1. COAEP’ KAHUE YYEBHOI'O IIPE/IMETA

Auredpa
AuiredpanuyecKkue BbIpasKeHUs1

bykBeHHbIE BhIpakeHUs (BbIpaXXEHHs C epeMeHHbIMH). YncnoBoe 3HaueHue OyKBEHHOTO BbIpakeHUs. JlomycTuMble 3HaUYEHUS TIEPEMEHHBIX,
BXOJIIINX B anreOpandeckue BbIpakeHUs. [lojicTaHOBKA BBIPAKEHUN BMECTO IEPEMEHHBIX. PaBeHCTBO OYKBEHHBIX BBIpaKeHHH. TOXIECTBO,
JTOKa3aTeNIbcTBO TOXIecTB. [IpeoOpazoBaHme BhIpaKEHUHN.



CBolicTBa cTteneHel ¢ 1eabIM mokazareiaeM. MHorouneHbl. CiaoXKeHue, BBIYMTAHUE, YMHOXEHHE MHOTOWICHOB. DOpMyIsibl COKpAIIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBI KBaJIpaT Pa3HOCTH, Ky0 CyMMbI U KyO pasHocTH. DopMyiia pa3HOCTH KBaApaToB, (POPMYJIBI CYMMbI KyOOB M Pa3HOCTH
KyOoB. Pa3noxxeHne MHOTOWICHAa HA MHOKUTENU. KBagpaTHbIi TpexwieH. BrifeieHne moJIHOTo KBajapaTa B KBapaTHOM TpexwieHe. Teopema Buera.
Paznosxenue kBaApaTHOTrO TpexusieHa Ha JIMHEWHbIE MHOXKHUTENIU. MHOTOWIEHBI C 0JIHOM niepeMeHHoi. CTeneHb MHOTOWIeHa. KopeHb MHOTOUIIEHA.

Anrebpanueckas npo0b. Cokpainenue napodeid. JleiicTBus ¢ anreOpandecKuMu IpoOsMH.

PanronanbHbIe BRIpaOKEHUS U UX TIpeoOpazoBanus. CBONCTBA KBAJPATHBIX KOPHEW U MX MIPUMEHECHUE B BEIUUTAHUSX.

ypaBHeHHH H HEPABCHCTBA

VYpaBHenue ¢ omHoil mepemeHHou. Kopenp ypaBHenms. JluneitHoe ypaBHenuwe. KBagpaTHoe ypaBHeHHE, GopMmyia KOpHEH KBaJpaTHOTO
ypaBHeHUs. Pelienne panuoHanbHbIX ypaBHEHUH. [IpuMepsl perieHns ypaBHEHUN BBICHIMX CTEIIEHEN: METOABI 3aMEHBI IIEPEMEHHOMN, pa3IoKEHUE Ha
MHOXUTEH.

VYpaBHeHHE ¢ ABYMs II€PEMEHHBIMH; pelieHue cucreMbl. CucreMa IByX JIMHEWHBIX YpPaBHEHUH C JBYMs IE€PEMEHHBIMHU; DELICHUE
MIOJICTAHOBKOM M anreOpanvyeckuM CII0)KEHHEM. YpaBHEHHE C HECKOJbKMMM mepeMeHHbIMU. [Ipumepbl pemieHus HenuHENWHbIX cucteM. IIpumepsl
pEILlIeHNs] yPaBHEHUH B LIEJIBIX YMCIIAX.

HepasenctBo ¢ onHol mepeMeHHOW. PenieHue HepaBeHCTBA. JIMHENWHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M MX cucTeMbl. KBagparHbie
HepaBeHCTBa. [Ipumepsl pemenus JpoOHO-pallMOHaIbHBIX HEPABEHCTB.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. J[0Ka3aTenbCTBO YMCIOBBIX U aNreOpanyecKux HEpaBEeHCTB.

[Tepexon ot cioBecHO# (OPMYIMPOBKH COOTHOLICHUH MEXIy BEJIMYMHAMH K anredpandeckoil. PemieHne TeKCTOBBIX 3a/1a4 aaredpandyeckum
CIIOCOOOM.

YucaoBble NOCJIEI0BATEIbLHOCTH

[TonstTue mnocnenoBaTeNbHOCTH. Apudmernyeckas MU reomerpuueckas mporpeccuu. Dopmyinbsl oO0mero uwieHa apupMeTHUYEeCKOH Hu
reOMETPHUECKON MPOTPeCcCuii, CyMMBI MIEPBBIX HECKOJIBKUX YIEHOB apU(PMETHUECKON U T€OMETPHUECKON MPOTrpeccuid.
CI10kHBIE TPOLICHTBI.

YuciioBble PyHKIUH

[Tonstue ¢pynkuu. Ob6nacts onpeaeneHus GyHkuuu. CrnocoOwl 3aganus GyHKuM. ['paduk QyHKIMM, Bo3pacTaHue U yObIBaHHE (YHKIUH,
HauOoJblIIee M HAaMMEHbIIIee 3HaYeHUsl (PYHKIMU, HYJIM (QYHKINHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA. UTeHne rpagukoB QyHKIHA.

@DyHKIMY, ONUCBHIBAIOLIME NPAMYI0 M OOpaTHYIO NPONOPLUOHAIBHYIO 3aBHCHUMOCTH, HUX rpaduku. JluneliHas ¢yHKOus, ee rpaduk,
reoMeTpuueckuii cMeica kodd¢uimentos. ['nnepbona. KBagpatuunas ¢ynkuus, ee rpaduk, nmapabona. KoopauHatsl BepiiMHBI napadoibl, 0OCh



cumMeTrpun. CreneHHble (DyHKIMM C HaTypalbHbIM IOKa3zareneM, UX rpaduku. I'paduku ¢GyHKUMH: KOpeHb KBaJIpaTHBIA, KOPEHb KyOWYeCKHH,
Moyib. Mcnonbp3oBanue rpadukoB (GyHKIMN IS pEIICHUs] YPaBHEHUH U CHCTEM.

[Tpumepsl rpaduyeckux 3aBUCHMOCTEH, OTPaKAIOLIMX peaJbHble IPOLECChl: KoyieOaHue, IMOKa3aTeNbHbIH PpOCT; YUCIOBBIE (QYHKILHUH,
ONMCBIBAKOLIUE T IPOLECCHI.

[TapannensHblil nepeHoc rpaduka BAOIb OCEH KOOPAUHAT U CUMMETPHUS OTHOCUTEIIBHO OCEH.

TEMATHYECKOE INTAHUPOBAHME.

Ne n/mt | Pazpensi, Kon- | OcHoBHOE XapaKkTeprCcTUKa OCHOBHBIX BUJIOB YYEOHOU JEATEIBHOCTH OCHOBHbIE HANPaBJICHUS
TEMBbI BO cojiep>KaHue 1o BOCIIUTATEIbHON
4acoB | TeMaMm JIeSITEIIbHOCTH

7 kaacc (aaredopa) (102 gaca)

1 [ToBTOpenu |5 Crnosxxenue u Boluntanue | CoOBEpIICHCTBOBATh HABBIKY BBIUMCICHHM, PEILICHUS] YpPaBHEHU, 5,6,8
e. npobeii ¢ pa3HBIMU pelieHus 3a1a4 apuPpMETHUIECKUM CIIOCOOOM U C TIOMOILBIO
3HAMEHATEISIMU ypaBHeHM. PaboTaTk ¢ reoMeTpuUecKUM MaTepHuaIoM, rpaukaMu 1

VMHOXEHNE U IeJIEHNe JTUarpaMMaMH.
OOBIKHOBEHHBIX JIPOo0Oeii
OTHoOLIEHUSA U
MIPOITOPIINHT

CroxeHne U BEIYUTAaHHE
MIOJIOKUTENBHBIX U
OTPHUIATENbHBIX YHCET

2 JIuneiinoe 15 BBenenue B anredpy Pacnoznasams 4nciioBble BEIpaKEHUS U BBIPAXKEHUS C 1,3,4,5
ypaBHEHUE 3HauYeHUe YNCIOBOIO IIEPEMEHHBIMY, JTUHENHbIE YypaBHEHUS. [I[pUBOANTE TPUMEpPHI
C OJTHOM BBIPAKEHHUSI BBIPKEHHI C IEPEMEHHBIMU, JIMHENHBIX ypaBHEHU. COCTABIISATH
NIEPEMEHHO ByKBEHHO€E BBIpQKEHHE | BHIPAXKEHHE C IIEPEMEHHBIMU I10 YCIOBUIO 3aJa4M. BBINIOIHATH
i VpaBHEHNE U €ro KOpHH | NPe00pa30oBanus BHIPAKEHUI: IPUBOIUTH MOI00HBIE ClIaraeMblIe,
JInneitHoe ypaBHEHHE ¢ | PACKPBIBATH CKOOKH. HaxonuTh 3HaueHNE BHIPQXKEHHUSI C
OJTHO} TTepEeMEHHO. IIEPEMEHHBIMHU IIPY 33JJaHHBIX 3HAYCHUSAX [IEPECMECHHBIX.

Perrenne THHEHHBIX Knaccudumnuposats anredpandeckue BoipaxxeHus. OMHUCHIBATH




YpaBHEHUM

Maremarudeckast
MOJIEJIb pealbHOM
CUTYAIIH.

Pemenue 3agau c
MOMOIIBIO YPABHEHUI

3azaun Ha COBMECTHYIO

LECJIBIC BRIPAXKCHUA.

Dopmynuposams ONpeeIICHUE JIMHEHHOTO ypaBHeHUs. Pemars
JTUHENWHOE YpaBHEHHE B 0011eM Buje. MIHTeprnpeTupoBaTh ypaBHEHUE
KaK MaTeMaTH4eCKyI0 MOJIellb peanbHoi cuTyanuud. OnuchiBaTh
CXEeMy pelIeHUsl TEKCTOBOM 3a/1auu, IPUMEHSTH €€ ISl PEIICHUS
3a1au

paboty
3amauu Ha IBUKEHHUE.
O06001enue
IIPOMIEHHOT O
Marepuasia.
Ienwie 50 T0XIECTBEHHO paBHbIE Dopmyauposamy: 1,2,3,5,8
BBIPOKCHHS BBIPKCHMSI.
ToxxmecTna. onpeoenieHus: TOXJIECTBEHHO PaBHBIX BBIPAKCHUH, TOXKICCTBA,
OrmpeziesieHye CTENeHy ¢ | CTENEHHU ¢ HaTypaJlbHBIM ITOKa3aTeleM, OTHOUWIEHA, CTAHIapTHOIO
HaTypaTbHBIM BHJIa OJTHOWICHA, K03 UIlMEeHTa OTHOWICHA, CTETICHH OJTHOYJICHA,
rokKasaTelieM MHOTOYJICHA, CTETICHU MHOT'OWJICHA;
CremneHnb ¢ HATYpaTbHBIM
IOKa3arelieM ceoticmea: CTETNIeHH ¢ HaTypaJIbHBIM TOKa3aTelleM, 3HaKa CTETeHH,

YMHOXEHNE U JIeJIEHNE
CTEIeHeNn

Bo3sBenenne B crerieHb
MPOU3BEAECHUSA

IlonsiTe ogHOYIIEHA.

OIHOWIEH U €T0
CTaHJApTHBIN BUJT

MHOTro4seH u ero
CTaHJIapTHBINA BUJ

Crno)XkeHHe MHOTOYJICHOB

Brruuranue
MHOTOYWIEHOB

CrnoskeHne U BEIYUTaHHE

npaeuia: 10Ka3aTCJibCTBa TOXKACCTB, YMHOXCHHA OAHOYICHA HAa
MHOT'OYJICH, YMHOKCHHS MHOT'OYJICHOB.

/loxazvieams CBONCTBA CTEIIEHU C HATYPAJILHBIM ITOKA3aTEIIEM.
3anuchIBaTh U I0Ka3bIBaTh (OPMYJIbI: MPOU3BEICHHUS CYMMBI U
Pa3HOCTHU JBYX BBIPAXKCHUH, Pa3HOCTH KBAJIPAaTOB [IBYX BBIPAXKECHUH,
KBaJpara CyMMBbI M KBaJIpaTa pa3HOCTH JIBYX BBIPaKEHUN, CyMMBI
KyOOB M pa3HOCTH KyOOB JBYX BBIpaKECHUH.

Buviuucnames 3HaueHne BeIpaXeHUN ¢ IepeMeHHbIMU. [I[puMeHsITh
CBOWCTBA CTENECHHU ISl MPeoOpa30BaHus BEIpAKECHUN. BHITOTHATD
YMHOKE€HUE OJHOWICHOB U BO3BEACHHUE OJHOWICHA B CTEIICHB.




MHOI'O4JICHOB.

PackpbiTre CKOOOK.

YMHOXEHNUE OJHOYJIEHA
Ha MHOT'OYJIEH

IIpousBenenue
OJITHOYJICHA Ha
MHOT'OUJICH

VMHOXEHHE MHOTOUJIeHA
Ha MHOI'OYJICH

[IpeobpaszoBanue
MIPOU3BEICHUS
MHOTOYJICHOB B
MHOTOYJICH.

[IpeobpaszoBanue
BBIPAKCHUM.

Brinecenne MHOXUTENA
3a CKOOKH

Paznoxxenne MHOro4ieHa
Ha MHOXXHTCIIN

Pasnosxenne MHOTOUIICHA
Ha MHOYKHUTEIN METOAO0M
BBIHECEHUS OOIIIETO
MHOYKUTES

Meroa rpynnupoBKH

O06o06menue
MIPOMIEHHOT O
Marepuaia.

[IpousBenenue pazHocTu
U CYMMBI IBYX
BBIPAKCHUI

IIpeoOpazoBanue
BBIPAYKECHH I

PasHocTh KBaspaToB

[IpuBOAUTE OHOWIEH K CTAHJAPTHOMY BHIY. 3allUCHIBATh
MHOTOYJIEH B CTAaHIAPTHOM BHUJIE, OTIPENIENIATh CTETIEHbh MHOTOYJICHA.
[IpeoOpa3oBbIBaTH MPOU3BEACHHE OJHOUICHA M MHOTOWICHA; CYMMBI,
Pa3sHOCTH, MPOU3BEACHUS IBYX MHOTOYJICHOB B MHOTOUJICH.
BeImonHsTE pa3inokeHre MHOTOWIEHa Ha MHOXKHTEIN CIIOCOOOM
BBIHECCHHSI OOIIIETO MHOXKHUTENS 32 CKOOKH, CIOCOOOM I'pyTITHUPOBKH,
1o popMysIaM COKpaEHHOTO YMHOXKEHUS U C IPUMEHEHHEM
HECKOJIBKUX CII0c000B. Vcrionb30BaTh yKa3aHHbIE IPe0Opa30BaHUs B
npolecce pelieHHs ypaBHEHHH, T0Ka3aTelbCTBa YTBEPXKICHUH,
pelLIeHHs TEKCTOBBIX 3a7a4




JIBYX BBIPaXKEHUI

Paznoxenue Ha
MHOKUTEIH Pa3HOCTh
KBaJpaToOB JIBYX
BBIPAYKCHMIA.

Bo3Benenue B kBagpar
CYMMBI IBYX BBIPaKECHUHN

Bo3Benenue B kBagpar
Pa3HOCTHU IBYX
BBIPAYKCHU I

[TpeobOpaszoBanue
BBIPAYKCHUI B
MHOTOYJICH

Paznoxxenue Ha
MHOKHATEIIH C TTOMOIILIO
(dbopMyIbI KBagpara
CYMMBI

Paznoxxenue Ha
MHOKHATEIIHN C TTOMOIILIO
(dbopMyIbI KBagpaTa
pa3HOCTH

ITpeoOpa3oBanue
MHOTOYJIEHA B KBaJpar
CYMMBI WJIM Pa3HOCTU
JIBYX BBIpAQKEHUH

CymMa 1 pa3HOCTb
KyOOB JIBYX BbIpaKE€HHI

Paznoxerne MHOroujieHa
Ha MHOYXUTEH.

[IpuMeHeHne pa3nuyHbIX
Croco0O0B Ist
pa3IoKeHUs Ha
MHOXKHTEIN




Paznoxenne MHOTOUICHA
Ha MHOXXHTCIIN.

IIpeoOpa3oBanue LeabIx
BBIPAKCHUM.

IIpumeHeHue
peoOpa3oBaHUM IENIbIX
BBIPAKCHUI NIPU
pELICHUH YpaBHEHUI

[ToBTOpEeHUE 1
cucTeMaTu3anus
y4e0HOT0 MaTepuaa

OyHKIMHU

12

CBsi3u MEXIy
BeJqMynHaMU. OyHKIIUS.

OnucarebHbIN CIIocod
3aaHus QyHKIMH

TabauyHbIii crrocod
3aj1aHusl QYHKIUH.

Bruucinenne 3HaueHum
dbyukumii mo hopmyse

Bruucnenne 3naueHum
dbyukumii mo hopmye

['paduk pyHKIMH

IToctpoenue rpagukos
GbyHKIUH.

JIuneitHast QyHKIHSL.

I'paduk nuneiHOM
(GYHKIMH.

CpoiicTBa IMHEHHOMN
byHKIIUN

[Toctpoenue rpadukoB B
OJIHOH cucTeEME
KOOpJAWHAT

IToBTOpEHME U

IIpusooums IpuMepbI 3aBUCUMOCTEN MEX]Ty BETHYMHAMH.
PaznmuaTh cpenu 3aBUCHMOCTEH (PYHKIIMOHATIBHBIE 3aBHCUMOCTH.

Onucvieams nousimusi. 3aBUCUMON U HE3aBUCUMOU ITEPEMCHHBIX,
byHKIUH, apryMeHTa (pyHKIUU; CTIOCOOBI 3aJaHus (PYHKITHH.
dopMynHpOBaTh OMPEAETICHUs: 00IaCTH OnpeaesieHus PyHKIINH,
oOnacty 3HaueHUH QyHKIMH, Tpaduka QyHKIMH, THHEHHON
(GYHKITUH, IPSMOU MTPOTTOPIIMOHATEHOCTH.

Bviyucnsaims 3HaueHyre GyHKIMU 1O 33JaHHOMY 3HAYCHHIO
aprymenTta. CocTaBiaTh TabnuLbl 3HaueHui GyHKuu. CTpouTh
rpaduk GyHKINH, 3a1aHHON TabnmyHo. [1o rpaduky GpyHkIuy,
ABIISIFOIIENCS MOZEIIBIO PEAJIBHOTO MPOLECCa, ONPEEIIATh
XapaKTepUCTUKH ITOro npouecca. CTpouTh rpaduk JTMHEHHON
GYHKIUM U IPSMOM MPOoNopLUHOHaTbHOCTH. ONUCHIBAaTh CBOMCTBA
TUX PYHKUIUH

2,3,4,5




cHCTeMaTH3aLus
yueOHOro MaTepuasa

Cucremsbl
JIMHEWHBIX
ypaBHEHU M
C ABYMsI
MepEMEHHBI
MH
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VYpaBHeHUe ¢ ABYMs
MepEMEHHBIMU

CoiicTBa u rpauk
YpaBHEHUI ¢ IByMs
NIEPEMEHHBIMH

JIuneitHOE ypaBHEHUE C
JIBYMsI IEPEMEHHBIMHU

I'paduk muHEHHOTO
YPaBHECHHUS C ABYMS
NEPEMEHHBIMH

Cucremsbl ypaBHEHUH €
JBYMs IEpEMEHHBIMU

I'padmueckuii meTox
pELIEHUs CUCTEMBI ABYX
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

Croco06 1oICTaHOBKHU

Pemenue cucrem
ypaBHEHUH CITIOCOOOM
MOJICTAaHOBKHU

Cnoco0 ciioxeHus

Pemenue cucrem
CIIOCOOOM CIIOKEHUS

Pemenue 3agad ¢
MTOMOIIIIO CUCTEM
YpaBHEHUU

Pemenue 3amau Ha
JIBUKEHUE.

Pemenue 3amau Ha
MIPOIICHTHI.

Pemmenue 3agau c

IIpuooums npumepol: ypaBHEHUS C ABYMS [IE€PEMEHHBIMU;
JMHENHOI0 ypaBHEHUS C IByMsI IEPEMEHHBIMH; CUCTEMBI JIBYX
JIMHENWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU; PEAIbBHBIX
IIPOLIECCOB, /Ul KOTOPBIX YPAaBHEHUE C IByMS IIEPEMEHHBIMU WU
CHUCTEMa YPaBHEHUH C ABYMs IEPEMEHHBIMHU SIBIISIIOTCSA
MaTEMaTUYECKUMHU MOJIETISIMHU.

OHpCIIGJI?ITI), SABJIICTCA JIM I1apa YUCCJI PCHICHUEM JaHHOI'O
YpaBHCHU: C ABYMA IEPEMCHHBIMH.

Dopmynuposamy:

onpeoeieHus: PEIICHNs] YPaBHEHUS C IBYMs IEPEMEHHBIMU; YTO
3HAYUT PEIINTh YpPaBHEHHUE C IBYMS IIEpeMEHHBIMU; rpaduka
YpaBHEHUS C ABYMS TIEPEMEHHBIMU; TUHEHHOTO YPABHEHHUS C IBYMsI
MIEPEMEHHBIMU; PEIICHUS CUCTEMbI YPABHEHUH C ABYMSI
MepEMEHHBIMU;

C6801icmea yPaBHEHUH C IByMsl IEPEMEHHBIMU.

Onucvieamy: CBOICTBa rpauKa JMHEHHOTO YpaBHEHUS B
3aBUCUMOCTH OT 3HaYeHUH K03(ppuumeHToB, rpaduyeckuii MeTox
pEeIlIeHUs] CUCTEMBI IBYX YPaBHEHHH C IByMs IEpEMEHHBIMU, METOJ]
MOJICTAHOBKU M METOJ CJIOKEHUS AJIs PELLIEHUS] CUCTEMBI JIBYX
JIMHENHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMH.

Cmpoums TpaduK TUHEHHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMHU.
Pemate cucteMsl IByX JTMHEHHBIX YPABHEHUH C ABYMS

NEPpCMCHHBIMU.

Pewams TexcTOBBIE 3a1a41, B KOTOPBIX CUCTEMA JBYX JIMHEUHBIX

1,2,4,8




IIOMOLIBIO CUCTEM
YpaBHEHUH Ha
IIPOLIEHTHOE COJIEPIKaHNE
BEIICCTBA.

YPaBHEHHH € IByMsI IEPEMEHHBIMU SIBJIETCSI MaTEMaTHYECKOM
MOJIEJIBIO PEATBHOIO MPOLECCA, U UHTEPIIPETUPOBATh PE3YJIbTAT
PELIEHUSI CUCTEMBI

[ToBTOpeHu | 6 Jluneitnas Gyukuus u ee | COBEpIICHCTBOBATh HABBIKH BHIYHCICHUH, PEIICHUS YPaBHEHUH, 2,3,4,5
eu rpaduk. penieHus 3a1a4 apuPMETHIECKUM CITOCOOOM U C TIOMOIIBIO
CUCTEMATHU3 ITpeobpazoBanue eabIX | ypaBHEHUil. PaboTaTh ¢ reoMeTpuuecKuM MaTepuaioM, rpapukaMu 1
arus BBIPAYKECHU I JarpaMMamu.
y4eOHOT0 CuHcTeMbl TUHENHBIX
MmarepHaa. ypaBHEHUH
Auareopa 8 kiacc (102 yaca)
[ToBTOpenu | 4 [lenbie BoIpaxKeHUst CocraBnieHue miaHa JeiCTBHIA, CHOCOOHOCTH K BOJICBOMY YCHITHIO B 2,3,4,5
€. CreneHb ¢ HATYpalbHBIM | TIPCONIONICHHH NPENATCTBUH
IOKa3aTelleM 5
DopMyTBI DopMyIMpOBaHUE MMO3HABATEILHON TISTTH, IOUCK U BIJCIICHHE
nHpOpMaITUH
COKpAIEHHOT O
AJIeKBaTHOE pearnpoBaHHe Ha TPYIHOCTH, HE OOSTCS C/IENaTh OMINOKY
YMHOMCHH — [TocTpoenue norudeckoit nenu paccyxaeHuii CocTaBiaTh MiaH
CucreMbl TMHEHHBIX COBMECTHOI paBoThb
YpaBHEHUU
Panmonansh | 44 PanmonansHbIe 1pobu 3HAaKOMSTCS C TOHATUAMHM APOOHBIE BHIPAKEHHS, YNCIIUTENh U 3HaMeHaTens | 2,3,5,7
bIe JIomyCTHMBIE 3HAUECHHS anredpanveckoi 1podu, 061IacTh JOIMyCTUMBIX 3HAaYeHUH. [I[puMeHsFoT
BBIPQKCHILS PALMOHAIBHBIX APOGEit OCHOBHOE CBOMCTBO pallMOHAILHON APOOU JIJIsi COKpAIEHUS

OCHOBHOE CBOMCTBO
paloHaIbHON Jpobu

Coxkpartenue 1podeit

[IpuBenenue apodeii k
o011eMy 3HaMEHATEIIO

Cio)eHne U BLIYUTaHUE
paIrMoHAIBHBIX APOOEH C

1 ipeoOpa3oBaHus ApoOei.

[TpuBonsaT 1podu Kk HOBOMY (00ILEMY) 3HAMEHATEIIIO.

ITpUMEHSIOT OCHOBHOE CBOWCTBO alNreOpandecKoi Ipodu; NpOBEPSIOT
YMEHHE COKpaIIaTh IpoOU ¥ MPUBOJIUTH UX K 00IIeMy 3HAMEHATEIIIO.

CocraBneHue IIana MmociIeI0BaTeIbHOCTH ACHCTBUHN, 00HAPYKUBATh U




OJMHAaKOBBIMHU
3HaAaMCHATCIIIMHU

OTtpaboTka HaBBIKOB
CJI0’KCHMS M BEIYUTAHUS
npobeil ¢ OMHAKOBBIMH
3HAMCHATCIISIMU

CrnoskeHue U BEIYUTAaHHUE
paIMoOHaIBHBIX IPo0eH ¢
pa3HBIMHU
3HAMEHATEISIMU

[TpaBwiio 06 H3MEHEHUH
3HaKa nepea ApoObro.
Ero npumeHenue.

YupouieHue
anredpandecKux
BBIPAXKECHUI U
HaxO0XJIEHUE UX
3HAQUYEHMI MPU JAHHBIX
3HAYCHMSIX TEPEMEHHBIX.

Z[OKa?»aTeJ'IBCTBO
TOXIACCTB.

CrnoxeHue 1 BbIUNTaHHUE
anredpandeckux qpooeit
C pa3HbIMU
3HaMCHaTCIIsSIMN

Bo3Benenue
anredpanveckoi Jpodu B
CTEINEHD

[IpeobpazoBanue
paIMoHaIbHBIX
BBIPA)KCHUI.

Yupouienue u
HaXO0XJICHUC 3HAUYCHUA

HaXOJIUTh yueOHYI0 MpobiaeMy

PerynsatuBHble: coCTaBiICHUE IIaHA ACHCTBUM, IPOBEPSTH PE3YJIbTAThI
BBIYHCIICHUN

[No3HaBaTenpHBIC: yMEHUE PEOOPa30BBIBATH 3HAKOCUMBOJIMYECKUE
CpeJCTBa [T pelIeHus yaeOHbIX 3a71ad

KoMMyHHMKaTHBHBIE: OKa3bIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO
JESITETbHOCTD C YUUTEIeM




BBIPpAXKCHUA

ToX1EeCTBEHHbBIE
npeoOpa3oBaHus
palMoHaIBHBIX
BBIPAYKECHU I

JlokazaTenbCcTBO
TOXJIECTB.

OTtpaboTKa HaBBHIKOB
JI0Ka3aTeNbCTBA
TOXJIECTB

YipoueHue BbIpaKEHUM

Yupouienue u
HAXOXJEHNUE 3HAYCHUS
BBIPAXKECHMUSI

OTtpaboTKa HaBBHIKOB
YIPOIIEHHSI BRIPAKCHU I

PaBHOCUIIBHEIE
YpaBHEHUS

[TepBbie npencraBaeHust
0 peleHuu
paloOHaIBHBIX
YPaBHEHHUH.

Pemenne npo6HO-
paloHaIbHBIX
YpaBHEHUH

CrerneHb ¢
OTPULIATETBHBIM IIEJIBIM
IoKa3aTeJieM.

CrangapTHBIN BHU]T
MOJI0XKUTEILHOIO YUCIa

CBoiicTBa CTENEHHU C
LIETBIM ITOKA3aTENEM.




VYMHOXEHUE CTEIIEHEN C
LEJIBIM [I0KAa3aTeIEM

BO3B€I[CHI/IG CTCIICHU B
CTCIICHDb C I CJIIBIM
IIOKa3aTCJIEM

[enenue creneneii ¢
LIEJIBIM TTOKa3aTeIeM

VYpouieHue BIpakeHUH,
COJIeprKalliX CTENEHHU C
1[EJIBIM TIOKA3aTEJIEM.

OTtpaboTKa HaBBHIKOB
CBOWCTB CTEMEHHU C
ISJTBIM TTOKA3aTENIEM.

QyHkuua Yy = E u e
X

rpaduk

I'paduueckoe perenue
YPaBHEHUH U CUCTEM
YpaBHEHUM

I'paduku KycouHbIX
byHKIMI

KBagparssl
€ KOPHHU.

HevictBuren
bHBIE YHCIIA
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Dynkys Y = X2
u e€ rpaduk.

I'paduueckoe permenune
YPaBHEHUI U CUCTEM
YpaBHEHUH.

KBanpaTHble KOpHHU.
Apudpmernueckuit
KBaJIpaTHbIN KOPEHb

VYnpouieHne BoIpakeHUN
coJiepKaInx
KBaJpaTHBIC KOPHU H
HaxO0KJIEeHHUE UX

KOMMYHI/IKaTI/IBHLIGX YMCHHUC
TOYHO BbIpaKaTb CBOU MBICJIM BCIIYX

PerynstuBnble: GopMUpOBaHUE 1IEJIEBLIX YCTAHOBOK Y4eOHOMH
JeSITeIbHOCTH, BEICTPaNBaHKUE TIOCIEA0BATEIHLHOCTH HEOOXOAMMBIX
orepanuii (anropuT™ IeiicTBHA)

3HAaTh: YTO HA3bIBACTCS KBaJApaTHBIM KOPHEM, apI/I(l)MCTI/IHCCKI/IM
KBaJApaTHbIM KOPHEM U3 4YHCJia, €ro CBOICTBa

YMeTh: u3BJIEKaTh apu(pMETHICCKUI KBaIpaTHBIH KOPSHb, HAXOIUTD
3HAYCHHUSI DJICMEHTAPHBIX BRIPAKCHUH, COACPKANTNX apU(PMETHICCKHMA

1,3,5,7




3HAYCHUH.

Pewrenne ypaBHenui,
coJieprKauue
KBaJPaTHbIC KOPHHU.

MHO0XeECTBO U €T0
3JIEMEHTEI

ITogMHOXK€ECTBO.
Onepanuu Haj
MHOKECTBAMHU

MHuoxkecTBO
JIEUCTBUTENbHBIX YUCEIT

CaoiicTBa
apu(METHIECKOTO
KBaJIpaTHOI'O KOPHs

Haxoxnenne 3HadeHui
BBIPAXKEHU I, UCTIOJB3YS
CBOICTBa
apudmeTuyecKux
KBaJPATHBIX KOPHEH.

[IpeoOpazoBanue
BBIPXEHUH, COJIEPIKAIINX
OIepaNNIO U3BICUECHUS
apu(METUIECKOTO
KBaJIPaTHOTO KOPHSL.

BriHeceHne MHOXHUTEIIS U3
110 3HAKa KOpPHA

BHecenue MHOXUTEIS IO/
3HaK KOpHs

[IpeobpazoBanne
BBIpAYKEHU, COJIepKaIInX
OTEepaLUI0 U3BJICUYCHUS
KBaJPaTHOTO KOPHsI.

OcBOOOXIEHNE OT
HPPaILMOHATIBHOCTH B

KBaJIpaTHBIN KOPEHb

VYMeHue SICHO ¥ TOYHO H3J1arathb CBOU MBICIIH B MUCbMEHHOM peuu,
OTBCTCTBCHHOC OTHOIIICHHEC K yqe6e.

PerynsaruHble GopMUpOBaHUE [IENEBHIX YCTAHOBOK YIeOHON
JIESATEIILHOCTH, BBICTPAUBAHUE TIOCIICIOBATSILHOCTH HEOOXOTUMBIX
omnepanuii (aNTOpPUTM JeHCTBUN):




3HaMEHaTeNe JpooHu.

[IpeobpazoBanme
BBIPKCHHIA, COJICPKAIIUX
KBaJIpaTHBIC KOPHHU C
MTOMOTIBIO POPMYTT

COKpAIIICHHOTO
YMHOKEHHSL.

OyHKIHA Y = \/; ueé
rpaduK .

I'padmaeckoe pemenne
YpaBHEHUHN U CUCTEM
YPAaBHEHU.

KBanpatusl
e
YpaBHEHUS
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KBanpaTHble ypaBHeHUs

Henonnsle kBaapaTHbie
YpaBHEHHSL.

Meroap! pereHui
HETOJHBIX KBAJAPATHBIX
YpaBHEHUH.

®opMyna KopHEH
KBaJIPaTHOTO YPaBHEHHUS

Emte onna dopmyna
KOpHEeH KBaJpaTHOTO
yYpaBHEHHS, Yepe3 YSTHBII
BTOpOH KOO DUIHEHT

Pewienue ypaBHenuii ¢
apaMeTpaMH.

Teopema Buera

Teopema, obpaTHas
teopeme Buera

KBanpatHslil TpéxuiieH

PasnoxxeHue kB.TpexuiieHa
Ha MHOXuTenu. ®opmyna
y=ax*+Bx+c=a(x-X1)(X-X2)

Pemenue ypaBHeHuii,
CBOJISIIIMXCS K KBaJIPaTHBIM

3HAKOMSTCS C MOHSATUAMH KBaJpaTHOE YpaBHEHUE, IPUBEACHHOE
KBaJpaTHOE YpaBHEHHE, HE NPUBE/ICHHOE KBaIPaTHOE YPAaBHEHUE;
VYuyarcs pacno3HaBaTh U PUBOJAUTH IPUMEPHI KBAPATHBIX
YpaBHEHU Pa3IMYHBIX BUAOB (IIOJHBIX, HETIOIHBIX, IPUBEICHHBIX ),
KBaJIpaTHBIX TPEXUJIEHOB.

OnuceIBatOT B 00I1IeM BUJIE PEIIEHHE HEMOIHBIX KBaPATHBIX
YPaBHEHUM.

3HaTh: ONpeIeJIeHUE KBaIpaTHOTO KOPHS, HEMOJIHOTO KBaIpaTHOTO
YpaBHEHUS,

YMeTh: periaTh HENOJHbIE KBaPaTHBIEC YPABHEHMUS, a TAKKE
YpaBHEHUS, IPUBOISIINECST K HUM

PerynsTuBHbIE: COCTaBlIeHNUE TIIaHA ACUCTBUHN (aITOPUTMA),
OIICHUBAHHME COOCTBEHHBIX YCIIEXOB B BHIMMOJTHEHUHU MTPAKTUYECKHUX
3aJlaHui

Ilo3HaBaTenbHEIE: YMCHUC ITPABUIIBHO (MaTCMaTI/I‘-ICCKI/IM H3LII(OM)
YUTaTb BBIPAXKCHUSA

KoMMyHHKaTHBHBIE: yMEHHE OTCTaUBATh CBOIO TOUKY 3PEHMS,
yBa)KaTh JIPYTYIO.

2,3,5,7




YPaBHCHUSM.

Pemrenne OukBampaTHBIX
YpaBHEHUI

Mertox 3aMeHEI
TTePEMEHHBIX

Jpo6Ho partmoHaIEHEIE
ypaBHEHUS

PanmonanbHble ypaBHEHHS
KaK MaTeMaTH4eCcKHe
MOJIENTN peaTbHBIX
cuTyanuii. 3aauu Ha
JIBIDKCHHE.

3amadyn Ha IBMOKEHHE 10
TCUCHUIO U HpOTI/IB
TCUCHUS.

3amaun Ha paboTy

3amadyy Ha CMECH U CILIABEI

Pemenne 3aj1a4 Ha

NIPOLIEHTHI
IToBTOpEHN [TosTopenwue 1o Teme Pemator 3aganus Ha mpeoOpa3zoBaHue U yIPOIIEHUE pallMOHaNbHbIX | 1,4,5,7
eu «PanuoHanbHpIe BBIPAKECHUM, OKA3aTeNIbCTBO TOXKIECTB Pa3INYHOTO YPOBHS
CUCTEMATHU3 BBIPAKCHIS . CIIOHOCTH. PerynaruBHbIe: aJleKBaTHO BOCIIPUHUMATh YKa3aHUs Ha
anus HIZ’BTOPeHHe 1o TeMe OIIMOKHU U UCTIPABJIATH HalICHHbBIC OMTMOKH, OIICHHBATH
y4eOHOT0 (ABA/IPATHBIC KOPHHY. COOCTBEHHBIE YCIIEXH B yUeOHOH JESITEIBHOCTH
HOBTOpeHI/Ie 10 TCMC
marepuaa
«KBazpaTHble ypaBHEHUS.
[To3HaBaTeNbHbIE: BHINOIHATH YUeOHBIE 3a/1a4M, HE UMEIOIINE
OJIHO3HAYHOI'O PELIECHUs
Anre6pa 9 kmacc (99 gacon)
[ToBTOpEHN [ToBTOpEeHue [IpumeHATH (OPMYITBI COKPAIIICHHOTO YMHOXKEHUS B MPOIIECCE PEIICHUS 2,3,45
e «IIpeobpazoBanue YPaBHEHUH, 10Ka3aTENIbCTBA YTBEPKICHUN, PELIEHHS TEKCTOBBIX 33/1a4.
panroOHAJIIBHBIX HaXOIII/ITB J0IIyCTUMBIC 3HAYCHU A IIEPEMCHHBIX, BXOAAIINX B
BBIpa)KeHHﬁ)) panroOHaJIbHOC BBIPAXKCHUC. prOHIaTL BbIpaXXCHU:A, UCITIOJIB3YS IIpaBuJIa
Hpeo6pa3OBaHHe CJIOKCHMS, BbIYUTAHUS, YMHOXKCHHUA U JCJICHUA PALITMOHAJIIbHBIX ):[p06el71,

BI:;Ipa)KCHI/If/’I, COACPpKAIIUX

MIPaBUJIO BO3BEACHMSI PAIlMOHAIIBHON ApOoOH B CTETIeHb. PermaTh




KBaJIpaTHBIE KOPHU

Pemenue kBagpaTHbIX
YpaBHEHUI

MaTeMaTHYeCKUe 3a/1a4H, NCTIOIB3YsI OCHOBHOE CBOMCTBO APOOH, CIIOKEHHE
Y BRIYUTAHHUE PANMOHAIBHBIX IPOOEi, IpaBrUiIa YMHOXKEHHS U JeTICHUS
paloOHANBHBIX Apo0eH, MPaBUIIO BO3BEICHUS PAIMOHAIBHON IpOOH B
CTeIEeHb, CBOMCTBA CTENICHH C LIETBIM MOKa3aTesieM. Berauciars 3HaueHue
BEIpQXCHHS U IPe0oOpa30BhIBATh BRIPAKEHHUE, COIEPIKAIIIEE CTEIICH.

Hepasencts | 18 YwcioBble HEpaBEHCTBA Pacnio3naBaTh M IpUBOAUTH IPUMEPHI UUCIOBBIX HEPABEHCTB, 1,2,3,5,7
a CpaBHeHue 3HauCHUH HEPaBEHCTB C IICPEMEHHBIMU.
BBIpOKEHUH
JlokasatenbeTso dopMyIHpOBaTh OINPECICHUE CPABHEHHUS JBYX YUCEI.
HEpaBEeHCTB
OcroBubie cBoiicTBa CpaBHMBATh YMCIIA, €CIM U3BECTHA UX PAa3HOCTh, CPABHUBATh
YHCJIOBBIX HEPABCHCTB N .
3HAYCHUS BBIPAKCHUM MPH 33JAHHBIX 3HAYCHUSX [IEPEMEHHOM,
CnoxxeHue U yMHOKEHUE
YHCIIOBEIX HEPAREHCTR JIOKa3bIBaTh HEPABEHCTBA.
OrlenrBaHue 3HaYEHUH .
BBIpAKEHHIA @opMyJIMPOBATH CBOKMCTBA YUCIOBBIX HEPABEHCTB.
HepageHctBa ¢ onHOMI
HepEeMEeHHOM Jloka3bIBaTh CBOMCTBA YHMCIIOBBIX HEPABEHCTB.
YucIioBbIe MPOMEKYTKH Pemate nuHElHbIE HEPABEHCTBA. 3AMMCHIBATH PEIICHUS] HEPABEHCTB
Hawnbosnbee u B BH/JIC YUCJIOBBIX MIPOMEKYTKOB, 00BETNHEHNUS, TIEPECCUCHUS
HaMMEHBIIIEE LIEN0e YHCIOBBIX MPOMEXKYTKOB. M300paskaTh Ha KOOPAUHATHOM MPSIMON
SHAYCHUC HCPABCHCTB 3aJaHHBIC HEPABEHCTBAMU YKCJIOBEIE IIPOMEKYTKH.
3aaHus ¢ mapaMeTpaMu
Cucrembl TUHEUHBIX
HEpaBEHCTB C OJTHOM
[IEPEMEHHOMN
Pemenne 1BOMHBIX
HEPaBEHCTB
Pemienue HepaBeHCTB ¢
MOJIYJIEM.
Ksanmparuun | 35 [ToBTOpEeHHE 1 OnwuceiBaTh NOHATHE PYHKIUH KaK IPaBUJIa, YCTAHABIMBAIOLIETO CBS3b 2,3,5,8
ag QyHKIus pacupeHne CBeJeHUH O MEXIY 3JIEMEHTaMH JIByX MHOXKECTB.

dhyHKIIIHN

OO6tacTh onpeneeHus
(hYHKITUM 1 MHOXECTBO
3HAYCHUH (DYHKIIUU

PabGorats ¢ (1)YHKLII/I$IMI/I, 3aJaHHbIMHA pPa3JINYHBIMU crocodamu.




Crioco05I 3a7aHus
hyHKIIH

CaoiicTBa QyHKINH

UccnenoBanne QpyHKIMK Ha
MOHOTOHHOCTb

I'padmku KycouHBIX
(GyHKUMH.

Kak moctpouts rpaduk
byukmu y = kf(X), ecniu
M3BeCTeH TpaduK yHKIHH

y = f(x)

Kak moctpouts rpaduk
byukmmn Yy =f(X) + b,
u3BecTeH rpaduk GyHKIUN

y = f(x)

Kak moctpouts rpaduk
byukimn Yy =f(x + a),
€CITM U3BECTEH IpaduK
(hyHKIIUU
y = f(x)

KBagpatuuHast GyHKuus.

I'paduk kBagpaTHIHON
GyHKIUH

CBoiicTBa KBapaTUYHOM
(hyHKIHH.

I'padmaeckoe pemenne
YpaBHEHUI.

KBa,Z[paTHBIC HCPABCHCTBA.

Pemenne kBapaTHBIX
HEPABEHCTB

Haxoxxenne MHOKECTBa
pelIeHuil HepaBeHCTBa

MCTO,I[ HWHTCPBAJIOB

Haxoxnenne obnactu
ONpPEACICHHS BbIPAKCHHS
1 QYHKITUH

DopmynnpoBaTh onpenenaeHus Hys GYHKINN; TPOMEXYTKOB
3HAKOMOCTOsHCTBA PyHKIMK; GYHKIUH, Bo3pacTatomiei (yObiBatolieii) Ha
MHOKecTBe. DOpMyIHpoBaTh MPABUIO OCTPOCHUS rpaduka GpyHKIuH ¢

MTOMOIIIbIO Pe0OPa30BaHUN BUIA fle) = kf(x) .

Crtpourts Tpadukn GyHKIHN C TTOMOIIBI0 Tpeodpa30BaHMid BUIA

Fla) = kflx)

DopMynupoBaTh ONpeeNeHIs KBaAPATHIHONW (HYHKIIH;, CBOHCTBA
KBaJpaTHYHOH (QYHKIUH.

Crpourts rpaduk kBagpatuanoii pynkunu. [lo rpaduxy kBangparnaHOn
(YHKIINY ONHCHIBATH €€ CBOMCTBA.

BeImoHATS HOCTpoeHKe rpaduka KBaIpaTHIHOW (YHKINH, UCCIEA0BATh
€€ CBONCTBA.




Cucremsbl ypaBHEHHII ¢
JBYMsI HepeMEHHBIMU

I'padmyeckuii MmeTos
PELICHHS CUCTEM C JBYMS
TepeMEeHHbIMU

MeTox moacTaHOBKHU
pELICHUSI CUCTEM C IBYMS
MepEMEHHBIMU

Pewenue 3anay
C IOMOUIBIO CUCTEM
ypaBHEHUI BTOPOU

CTEIICHH

DJIEMEHTBI 20 Marematnyeckoe DopMyIUpOBaTh ONPENEIICHUE KBaAPAaTHOIO HEPABEHCTBA. 1,3,5,6
IpUKIATHO MOACIIUPOBAHUC

51 3ajayM Ha ABWKEHHE Pemath KkBagpaTHbIC HEPABEHCTBA, UCIIOJIB3YS CXEMY PACIIOIOKEHHS

MATEeMATHKH 3anauu Ha paboTy napa0oJIbl OTHOCUTENIFHO OCH abcuuce.

IIporieHTHBIC PACUETHI

Tpu OCHOBHBIE 33J]a4H Ha
[POLICHTHI

IIpocTele U clnoxHbIE
MPOLICHTHI

[Tpubmmxénupie
BBIYUCIICHHS

AOcomoTHag u
OTHOCHUTEIbHAS
TIOTPEIIHOCTh

OcHOBHbIE paBUIa
KOMOWHATOPUKHU

[IpaBuiio cymmsl n
MIPOM3BEICHUS

CrnyuaiiHple TOCTOBEpHbIE
1 HEBO3MOYKHBIE COOBITHS

Kiaccuueckoe
OTIpEJICIICHIE BEPOSTHOCTH

HauanpHble cBegeHUS O
CTATUCTUKE

Peurats kBajipaTHbIE HEPABEHCTBA, UCTIOJbB3YS CXEMY PACIIOIO0KEHUS
napaboIIbl OTHOCUTENBHO ocu abcuucc. [IpuBouTh mpuMeps
MaTeMaTUYECKUX MOJIENIEN peaTbHbIX CUTYAIMi; TPUKIIAIHbIX 3a]1a4.

OmnuceIBaTh TAbI peHICHUA HpHKJ’Ia,I[HOﬁ 3aJa4du.

Pemate TEKCTOBBIE 3a/1a4M C IIOMOILBIO COCTABIIEHHS NX MATEMATHUECKUX
MOJIEJIEH.

DopMyIUpOBaTh ONpeAeeHns] a0COIIOTHONW NOTPEITHOCTH, OTHOCUTEIBHOM
MOTPETTHOCTH.

Pemrate 3aga4u, UCIIOJIb3YA INOHATHUA TOYHOI'O 3HAYCHUS BEJIIMYUHBI,
a0COIIOTHOM MOrpeuIHOCTH, OTHOCHTCIILHOU MOTpCIIHOCTH.

[IpuBOANTH IPUMEPHI CITyIaWHBIX COOBITHI.

[TpoBOAUTE ONBITHI CO CIyYaHBIMU UCXOJaMU. [T0SACHATE U 3aNUCHIBATH




CriocoObI TIpeicTaBIeHUS
JTAHHBIX

OCHOBHBIE CTATUCTUYCCKHUE

(bopMyITy HaXOXKIEHUS YaCTOThI CIIy4alfHOrO COOBITHSI.

Pemiate BCPOATHOCTHBIC 3a/1a4, OCHOBLIBASACH Ha CTATUCTUYCCKOM

XapaKTePUCTUKU MOJIX0JI€ K OMPEEIIEHUIO BEPOSITHOCTH.
YucnoBble 15 Yucaosasa [IpuBOIUTHE NpUMEPHI MOCIEAOBATEIBHOCTEN; YUCTOBBIX 1,2,4,6
MOCIIeI0BAT MIOCJIEI0BATENBHOCTb. MOCJIEe0BAaTEIFHOCTE!; UCIIOIB30BaHUS MOCIIEI0BATENLHOCTEH B pealbHON
eIIBHOCTH AHaJIMTUYECKUH CITOCOO JKH3HH.

3aJaHus

NOCIACAOBATCIbHOCTH OnuceIBaTh MOHATHS TOCIIEIOBATEIBHOCTH, YCHA MTOCIEe0BATEIbHOCTH;

CnoBecHbIl 1 CHocoO0BI 331aHUs TOCTIEA0BATEIEHOCTH.

PEKYPPEHTHBIH CIIOCOOBI

3aJaHus QyHKLUN. BrrucnsaTh 4ieHs MocieA0BaTENbHOCTH, 33JaHHO (PopMyIoi N-To dieHa

Apundpmernyeckas WJIA PEKYPPEHTHO.

nporpeccusi. Popmyia n-ro

IcHa [TpuBOANTH IPUMEPBI YHCIIOBBIX MMOCIIEAOBATEILHOCTEH, B YaCTHOCTH

XapaKTepUCTHIECKOE apu(METHYECKOH MPOTPECCUH; NCTIONB30BaHMS IOCIEA0BATEILHOCTEH B

CBOWCTBO. peabHOM KU3HU.

dopmyia CyMMBI YJIEHOB

KOHCTHON . DopMyIMPOBATh ONPEIEIEH s apU(PMETHIECKOM IIPOrPECCHH; CBONCTBA

apuQmeTniecKoi 4JIEHOB apH(METUYECKOM TIPOrPECCHUH.

MIPOTPECCUH

T'eomerprieckas 3agaBaTh apu(pMETHUECKYIO IPOTPECCHIO PEKYPPEHTHO.

nporpeccusi. Popmyia n-ro

YJIeHa. .

D 3anuceIBaTh U MOSICHATH (POPMYJIBI OOILEro WwieHa apu()MeTHIECKON

M MMBI YJICHOB
opmyia cy JICHOB . | nporpecenn.
KOHEYHOH reOMEeTPHUUECKON
MIPOTPECCUm .
" 3anuceIBaTh U 10Ka3bIBaTh (HOPMYITY, BEIPAXKAIOLIYIO CBOMCTBA YICHOB
CyMMma GecKOHETHOH o
. apu(MeTHIECKOM TPOTPECCHH.
reOMETPHYECKOI
MPOTPECCUH, Y KOTOPOH .
PorP Y poii || HaxonmuThb ay1eMeHThI apu(pMETHIECKON MPOTPECCHH.

<1
[ToBTOpenn | 7 Yucnosele U Penrate npakrudeckue 3a1auu, TpeOyOIIMe CHCTEMATHIECKOTO Tiepedopa 1,3,5,6
en anredbpandeckre BapHUaHTOB; CPABHHUBATH IAHCHI HACTYIJICHUS CITyYaliHBIX COOBITHIH,
CHCTEMATH3 BBIp)KEHHSI OLICHUBATDH BEPOSITHOCTHU CIy4aifHOTO COOBITHS, COTIOCTABIIATh U

VYpaBHeHUA(JINHEWHBIE,

HCCIIEI0BATh MOJICIIH PeaIbHOM CUTYyalel ¢ MCIIOJb30BAaHUEM aIlapaTa




anus KBaJpaTHEIE, TPOOHO- BEPOATHOCTH M CTaTUCTHKH. Permate ypaBHEHMsI, HEPaBEHCTBA U UX
y4e0HOro panoHanbHBIe). CHCTEMBI | CHCTEMBI, aHAJTU3UPOBAThH peaabHbIC YNCIIOBEIC TaHHEIE, PEICTaBICHHBIC B
MaTepuaia ypaBHEHUI TabJIMIaX, Ha qUarpamMmax, rpadukax. BeIMOIHATE BEIYUCICHUS H
HepapencrBa(iuHelinble, peoOpa3oBaHus, pelaTh MPOCTEHIIINE TEKCTOBbIC 3anaun. OCyIIeCTBIATh
KBaJpaTHEIE, TPOOHO- MPaKTHYECKHE PACUETHI IO (pOpMyITaM, COCTaBIATh HECIOKHBIE (DOPMYIIBI,
pauuoHanbHbie). CHCTEMBI | BBIPaXKAIOIIUE 3aBUCUMOCTU MEXy BeIMYMHAMU
HEPABCHCTB
3aauM Ha COCTABJICHHUE
ypaBHEHUN
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