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IMosicHuTeIbHAS 3aNIMCKA

Pabouas mporpamma mo anrebpe ans 7-9 KilacCoB cocTaBieHa Ha OCHOBE TpeboBaHmit DenepaabHOTO
TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO OOmIEro oOpa3oBaHWs, NPUMEPHOH HpPOTPaMMEI
OCHOBHOT'O 00111eT0 00pa30BaHus 110 MaTeMAaTHKE.

Kypc pa3zpaboran B COOTBETCTBHH C yueOHWKaMu I ydammuxcs 7, 8, 9 ximaccoB o0meoOpa3oBaTeTbHBIX
yupexaeHuil mox pegaxknueil koulektusa aBTopoB: A.I'. Mep3nsak, B.b.ITonoxckuit, M.C.Sxup.

O0mas xapakTepucTHKa y4e0HOI0 IpeaMeTa

Conepxanue Kypca anredpsl B 7-9 kiaccax NMpeAcTaBlICHO B BUAE CIEAYIOMINX CONEPKATEIbHBIX Pa3/eNIOB:
«Anrebpa», «YucinoBele MHOXKecTBa», «DyHKIMM», «DJIEMEHTH NPHUKJIAJHOW MaTeMaTHKW», «Aunredpa B
HCTOPHYECKOM PA3BUTHI.

Conepxxanme pazzmena «Anredpa» (GopMHpYyeT 3HAaHHS O MaTEMAaTHIECKOM S3BIKE, HEOOXOIWMBIE IS
pELICHUs] MaTeMaTHYEeCKUX 3a7ad, 3afad M3 CMEKHBIX AWCHMIUIMH, a TaKXKe MPaKTHYECKHX 3amad. VzydeHme
Marepuana crocoOCTByeT (JOPMHUPOBAHMIO y YHAIMXCS MaTeMAaTHYECKOTO ammnapara peleHHs 3a7ad C MOMOILBI0
YpaBHEHUM, CUCTEM YPaBHEHUH U HEPABEHCTB.

Marepuan AaHHOTO pa3fena IpPEICTaBICH B AaclleKTe, CIOCOOCTBYIOIEM (OPMHUPOBAHHIO Y YyYalluXcs
YMEHUSI TOJIb30BaThcs anroputMaMu. CyIIecTBEHHas pONb IIPH 3TOM OTBOAMTCS Pa3BUTHIO AITOPUTMHUYECKOTO
MBIIUIEHUS — BAXKHOW COCTABIISAIOIIEH UHTEIJIEKTYaJIbHOTO Pa3BUTHS YEJIOBEKa.

Conepkanue pasnena «YHCIOBBIE MHOXKECTBA)» HAIlEJ€HO HAa MaTeMaTHYecKoe pa3BUTHE YdallHuxcs,
(dhopMHUpOBaHHE y HAX YMCHHs TOYHO, CXKAaTO M SICHO M3J1araTh MBICIH B YCTHOW M MUCBMEHHOU peud. Matepuai
paszena pa3BUBacT MOHATHE O YHCIIE, KOTOPOE CBA3AHO C U3yYCHHEM JIeHCTBUTENBHBIX YUCEI.

Lenb conepxanus paznena «OyHKIUM» — MONTyYSHUE HIKOJIBHUKAMU KOHKPETHBIX 3HAHUH 0 (QYyHKLIUH Kak
Ba)KHEHIIEH MaTeMaTHIeCKOH MOAEIHN Ul ONHCAHUS M MCCIIEIOBAHHS MTPOIIECCOB U SBICHUH OKPYXXAIOLIET0 MHpa.
CoOTBETCTBYIONIMI MaTepHal CIIOCOOCTBYET Pa3BHTHIO BOOOPAXEHHS M TBOPUYECKUX CIOCOOHOCTEH ydalluxcs,
YMEHUSI UCTIONIb30BaTh PA3IIMIHBIC SI3BIKH MATEMATHKH (CIIOBECHBIH, CHMBOIMYIECKUH, TpaUIecKuii).

Conepxanme pasgena «JIEMEHTH NMPUKIATHOW MaTeMaTHKW» PACKPHIBACT NPHUKIAJAHOE U MPAKTHIECKOE
3HAUEHHE MaTeMaTHKU B COBPEMEHHOM MHpe. MaTepuan JaHHOTO pa3zena CIocoOCTBYeT ()OPMHUPOBAHHIO YMEHUS
MPEACTABIATh W aHAIM3UPOBATh Pa3IMUHYyl0 HH(pOpMannio, TOHUMAHHIO BEPOSTHOCTHOTO XapaKTepa pealbHBIX
3aBUCUMOCTEN.

Paznmen «Anrebpa B HMCTOPHYECKOM pa3BUTHM» MpelHa3HaueH A (OPMHUPOBAHUS MPEICTABICHUN O
MaTeMaTHKE KaK YacTH YEJIOBEUYCCKOM KYyJIbTYpPBI, IJIid O6H1€FO pa3BUTHA MIKOJBHUKOB, CO3MaHUA KYJIBTYPHO-
HUCTOPUYECKOM Cpelibl 00ydeHUsI.

H3yyeHne MaTeMATHKH B OCHOBHOI IIIK0JIe HANIPABJIEHO HA JOCTUKEHUE CJIETYIONINX IeJIeii:

1) 6 nanpaenenuu MUYHOCMHO20 PAZBUMUA
pa3BUTHE IJIOTUYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIBTYPHl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY
9KCIICPUMCHTY;
(dbopMHUpOBaHHE Y YYANIUXCS WMHTCIDICKTYaIbHOW UYECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHIIO MBICTUTEIBHBIX CTEPEOTHIIOB, BEITEKAIOIIX 13 OOBIICHHOTO OITBITA;
BOCIUTAHHE KAYECTB JTHYHOCTH, 00ECICUMBAIONIMX COIHAIBHYI0 MOOHIBHOCTh, CIIOCOOHOCTh MPUHUMATH
CaMOCTOSTEIIbHBIC PEIICHUS,
(hopMHUpOBaHHE KAYECTB MBINUICHUS, HEOOXOMMUMBIX UIS aJalTalid B COBPEMEHHOM HH()OPMAIIHOHHOM
o0111€ecTBe;
pa3BUTHE HHTEPECa K MATEMaTHYCCKOMY TBOPYECTBY U MATEMATHYECKHX CITIOCOOHOCTEH;

2) 6 memanpeomemHnom HANPAsIeHUU
(dbopMupOBaHUE MPEJCTABICHUNA O MATEMAaTHKE KaK YacTH OOIIEYEeTIOBEYECKON KYNIBTYPHI, O 3HAYHMMOCTH
MaTEMAaTUKHU B PA3BUTHH IIUBILTH3AIMH U COBPEMEHHOTO O0IIECTBA;
pa3BUTHE TPEACTABICHUI 0 MaTeMaTHKE Kak (JOpMe ONHMCAaHHUS W METOJC MO3HAHUS NECHCTBUTEIBHOCTH,
CO3/IaHUC YCIIOBHU JIJIS IPHOOPETCHUS IIEPBOHAYAIBHOTO OTBITA MATEMAaTHUECKOTO MOJICIIMPOBAHHS,
(¢opmMupoBaHHEe OOIIMX CHOCOOOB WHTEIUICKTYATbHOW JEATCIHHOCTH, XapaKTePHBIX JJIs MaTEMaTHKH U
SIBJISIFOIIMXCS OCHOBOM IO3HABATEIBHON KYJIBTYPBI, 3HAYMMOMN MJIsI Pa3WYHBIX ChEp YeTOBEUYSCKOM
NESITEIBPHOCTH;

3) 6 npedomemnom nanpasienuu
OBJIAZICHHE MAaTEMATHYECKMMH 3HAHUSAMH M YMEHHUSAMH, HEOOXOMMUMBIMHU UIS MPOJOJDKCHHUS OOydYCHHS B
cTapiiedl IIKOJIE WM HMHBIX O0IIe00pa30BaTEIbHBIX YUYPEKICHHUIX, M3YUCHHUS CMEKHBIX IUCIUILINH,
MIPUMEHCHHUS B TIOBCEIHEBHOM KU3HH,
co3maHue (QyHIAMEHTa IJIsI MaTeMaTHYeCKOrO pa3BUTHS, (DOPMUPOBAHHS MEXaHU3MOB MBIILICHHUS,
XapaKTePHBIX U MATEMAaTHYCCKON IEATSIBHOCTH.



JomnonauTtensHO B pabodeil mporpaMMe 0003HAYAIOTCS CIICAYIOIINE Heiu. Pa3BUTHE JTUYHOCTH INKOJIBHUKA

CpPEICTBaMH MaTEeMaTHKH, IMOArOTOBKAa €ro K MPOJOJDKCHHIO OOydeHHMs M K CaMOpealu3alid B COBPEMEHHOM
oO1ecTse.

JlocTrxeHue nepeurciIeHHbIX LEIel IPeAnonaraeT pelieHre CIeayoInuX 3a0au .

(¢opMHpOBaHHE MOTHBAIlMM W3Y4YCHUS MAaTEMAaTHKH, TOTOBHOCTH M CIIOCOOHOCTH ydYamIuxcsi K
CaMOpPAa3sBUTHIO, JIMYHOCTHOMY CaMOOIPENENEHUI0, TOCTPOCHUIO WHAMBUAYAJIbHOW TPAaeKTOpUU B
U3Y4ECHUHU IIPEIMETA;

(dopMupoBaHHEe Yy OOYYaIOIIUXCS CIIOCOOHOCTM K OpraHu3allid CBOEH Y4eOHOW JeaTeNbHOCTH
IIOCPEJACTBOM  OCBOCHHSA JIMYHOCTHBIX, IIO3HABATCJIbHBIX, PETyJISTUBHBIX U KOMMYHHUKATHBHBIX
YHUBEPCAJIbHBIX YUeOHBIX AeHCTBUI;

(dopMupoBanue crienUpUIECKUX JIsI MATEMAaTUKH CTHJICH MBIIUICHHS, HEOOXOJUMBIX JUISl TIOJTHOLIEHHOTO
(YHKIIMOHMPOBAaHUSI B COBPEMEHHOM OOLIECTBE, B YaCTHOCTH JIOTMYECKOI'O, ajJrOPUTMHYECKOTO U
IBPHUCTHYECKOTO;

OCBOCHHE B XOJA€ M3YYEHHS MATEMAaTHKH CICHIH(UUECKUX BUAOB NEATEIBHOCTH, TAKHX KaK IOCTPOCHHUE
MaTEMAaTUYECKUX MOJENEH, BBINOIHEHUE MHCTPYMEHTAIBHBIX BBIYMCICHUH, OBIAJEHHE CHUMBOIMYECKHM
SI3BIKOM TIPEAMETA U IP.;

(opMHpOBaHHE YMEHHUH NPEICTaBIATh MH(OOPMALMIO B 3aBUCHMOCTH OT IOCTaBJICHHBIX 3a7ad B BHC
TaOJMLBI, CXeMBbI, rpaduKa, IUarpaMMBbl, HCIOJIb30BaTh KOMIBIOTEPHBIE Mporpammbl, MHTepHET mpu eé
00paboTke;

OBJIAICHUEC YUYallIUMHUCA MAaTCMAaTUYCCKUM A3BIKOM U arlnapaToM Kak CpeIACTBOM ONMCAaHUA U UCCIICAOBaAHUA
SIBJICHUI OKPY>KAIOILEro MUPa,

OBJIaJICHUC CHUCTEMOM MaTeMaTHYCCKUX 3H3HPII7[, yMeHI/Iﬁ 1 HABBIKOB, HGO6XOI[I/IMI>IX IJI pelIC€HUs 3a1a4
HOBCCL[HCBHOﬁ JKU3HHU, U3YUCHUA CMECKHBIX NTUCHUININH U IMTPOJOJLKCHUA O6pa30BaHI/I}I;

(hopMHpOBaHHE HAYIHOTO MUPOBO33PCHHUS;

BOCITUTAHHE OTHOLICHHUS K MaTeMaTHKEe KaK K YacTH OOINEUeIOBEYECKON KyNbTYpHI, UTparoeil 0co0yro
POJb B OOIECTBEHHOM Pa3BUTHH.

JIuuHOCTHBIE, MeTanpeAMeTHbIE U MpeAMeTHbIe Pe3yJIbTaThl
OCBOCHHS CO/IeP:KaHNs Kypca MaTeMaTHKH

W3yyeHne MaTeMaTWKu N0 JaHHOW pabodeil mporpaMme cHocoOCTBYeT (DOPMHPOBAHHIO Yy YyYalIUXCS

JUYHOCIMHBIX, MEMANPEOMEMHBIX U NPEOMEMHBIX Pe3YbMamos 00yueHus, COOTBETCTBYIOUINX TPEOOBAHHSIM
DerepabHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENBHOTO CTaHIAPTa OCHOBHOTO 001Iero 06pa3oBaHus.

1.

Juunocmuote pezynomamol:

BOCIIMTaHHE POCCUICKON Ipa)KTaHCKON MIEHTUYHOCTHU: NMATPUOTHU3MA, yBakeHHA K OTeuecTBy, OCO3HAHHE
BKJIaJ]a OT€YECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOH HAYKH;

OTBETCTBCHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOyYaroUIMXCS K CAMOPa3BUTHIO H
camM000pa30BaHMIO Ha OCHOBE MOTHBALIMK K O0YUEHHIO ¥ ITO3HAHMIO;

OCO3HAHHBIM BBIOOP M TOCTPOCHHE AajbHEHIIed MHAMBUAYaJIbHOW TpPacKTOpHM 00pa3oBaHMs Ha Oase
OPHEHTHPOBKM B MHpe npodeccuii M NpoPecCHOHATBHBIX MPEANOYTEHUH ¢ YYETOM yCTOHUMBBIX
TIO3HABATEJILHBIX MHTEPECOB, a TaK)KE€ HA OCHOBE (POPMHUPOBAHUS yBAXHUTEIHHOTO OTHOIICHHS K TPYAY,
pa3BUTHE OTBITA YIACTHS B COIIMATIBHO 3HAYMMOM TPYIE;

YMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT ydeOHOH M MaTeMaTHYECKOH NesITeTbHOCTH;

KPUTHYHOCTH MBIIUICHUS, MHUIIMATHBA, HAXOIYMBOCTh, aKTHUBHOCTh MIPH PEIICHUH MaTEMAaTHIECKUX 3a]1ad.

Memanpeomemmnule pesynomamal:

YMEHHE CaMOCTOSATEIIFHO ONPEAETIATH IIeTH CBOEro 00ydeHHs, CTABUTh U (POPMYyITHUPOBATH U ce0s1 HOBBIC
3a7a4M B yuéOe, pa3BHUBaTh MOTHBHI U HHTEPECHI CBOCH MO3HABATENLHON JIESTEIEHOCTH;

YMEHUE COOTHOCHUTb CBOM ACHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYILECTBIIATH KOHTPOIb CBOEH
JeATeIbHOCTH B TPOLECCe JOCTHXKEHHS pe3ysibTaTa, OIpPEAeNsTh CrnocoObl JEHCTBHII B pamKax
NPEATIOKEHHBIX YCIOBMH W TpeOOBaHWH, KOPPEKTHPOBaTb CBOM JEHCTBHS B COOTBETCTBHHM C
HM3MEHSIIOIEHCS CUTYyalnei;

YMEHHE OIpPEIEISATh MOHATHSA, CO37aBaTh OOOOIIEHMS, yCTaHABJIMBATh aHAJIOTUH, KIACCU(QHUIMPOBATH,
CaMOCTOSATENIFHO BEIOMPATh OCHOBAHUS M KPUTEPHH IS Kilaccupukanuy;

YMEHUEC YCTaHaBJIUBATH TPUYINHHO-CJICACTBCHHBIC CBA3H, CTPOUTH JIOTUYECCKOC pacCyXacHue,
YMO3aKJIHO4YECHNUE (I/IHllyKTI/IBHOQ, JACAYKTUBHOC U I10 aHanorpm) " OCJIaTh BBIBOJBI,

Pa3BUTHE KOMIICTCHTHOCTH B obnactu HCIIOJIb30BAaHUA I/IHq)OpMaHI/IOHHO-KOMMyHI/IKaLH/IOHHBIX
TEXHOJIOT U,

TICPBOHAYAIBHBIC TPEACTABICHUA 00 naecax u 0 METoJax MaTEMaTUKN KakK 00 YHUBEPCAJILHOM A3BIKC HAYKH
U TEXHHKH, O CPEJCTBE MOJEIUPOBAHNUS SIBJICHUI U IPOLIECCOB;

YMEHHE BHJETh MaTEeMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CHTYallMu B APYTMX AMCIMIUINHAX, B
OKpY>Kalollel XKU3HU;



8. yMeHHe HAXOIMTh B Pa3IMYHBIX UCTOYHHKAX MHPOPMALUIO, HEOOXOAUMYIO IS PEILCHUS MATeMAaTHIECKHUX
mpoOseM, U MPEACTaBIATh €€ B MOHATHOM (opMme, NPUHMMATH PEIICHHWE B YCIOBHAX HETOJHON nin
M30BITOYHOH, TOYHOH FITH BEPOSTHOCTHON HH(OPMAITHH;

9. yMecHHe NOHMMATh U HCIOJIb30BATh MATEMAaTHUIECKNE CPENCTBA HATISIHOCTH (TpadMKH, TAOIHIBI, CXEMBI 1
Ip.) AT WUTIOCTPALNH, MHTEPIIPETALNH, apTyMEHTAlHN;

10. ymeHune BEIIBUraTh TUIOTE3bI IIPU PEIICHNH 33a4H, IOHUMATh HEOOXOJUMOCTh HX MPOBEPKH;

11. noHMMaHMe CYIIHOCTH ANTOPUTMUYECKUX NPEANUCAHMH W yMEHHE MAEHCTBOBATH B COOTBETCTBUH C

MIPE/I0KEHHBIM aJITOPUTMOM.
IIpeomemnmnuie pesynomamui:
0CO3HAHHE 3HAYCHUS] MAaTEMaTHKH B ITOBCEHEBHOM )KU3HU YEIIOBEKa;

2. TpeACTaBICHHE O MaTeMaTHYeCKOH Hayke Kak cdepe MaTeMaTH4ecKod AesTeJbHOCTH, 00 sramax eé
pa3BHUTHSL, O €€ 3HAUUMOCTH JUIsl Pa3BUTHUS [IMBUIIN3AIINY;

3. pasBuTHe yMeHHHA paboTaTh C Y4eOHBIM MAaTEMaTHUYECKUM TEKCTOM (aHAJIM3HpPOBATH, W3BICKAThH
HEOOXOoAMMYI0 HH(OPMAIMI0), TOYHO W TPaMOTHO BBIpaKaTb CBOM MBICIH C IPUMEHEHHEM
MaTeMaTHIeCKOH TEPMHUHOJIOTHU ¥ CHMBOJIHKH, IPOBOJNTH KIACCU(PHUKAIIIH, IOTHIECKHE 0O0CHOBAHMUS;

4. BnajgeHne 6a30BBIM MOHATHHHBIM aIlIapaTOM 110 OCHOBHBIM Pa3/ieiaM COJCpPIKaHMS;

CHCTEeMaTHYECKHE 3HAHMUS O (QYHKIMAX U UX CBOWCTBAX;

6. mpakTHYECKW 3HAYMMBIE MAaTeMaTHYECKHE YMEHHS W HaBBIKM, HX IPUMEHEHHE K pEIICHHIO
MaTeMaTUYeCKHX U HeMaTeMaTHUeCKHX 3ajia4, Ipenoiaramiiee yMeHus:

BBITIOJIHATH BBIYUCIICHUA C HeﬁCTBHTeHLHBIMH YuCJIaMU,

peuiaTth YpaBHCHUA, HEPABECHCTBA, CUCTEMbIL ypaBHCHI/Iﬁ 1 HCPABCHCTB,

peuiaTb TEKCTOBBIC 3adavu apI/I(bMeTI/I‘-IeCKI/IM CHOC06OM, C NOMOIIBIO COCTAaBJICHUA U PCUICHUA
YPaBHEHHUH, CUCTEM YPaBHEHUI U HEPABEHCTB;

UCTIONb30BATh ANTreOpandecKHi SA3bIK JUIA ONMCAHUS IPEIMETOB OKPYXKAlOLIEro MHpa M CO3[aHMSA
COOTBETCTBYIOIINX MaTeMaTHUECKUX MOJIEIICH;

MIPOBOANTD MPAKTHYECKHE pAcUEThl: BBIYHUCICHHUS C TNPOLEHTAMH; BBIYMCICHHUS C YHCIOBBIMH
MIOCJIEI0BATEIILHOCTSAMHE, BEIYHCIICHHUS CTATHCTHUECKUX XapaKTEPUCTHK, BHITIOIIHEHNE TPHOIIKEHHBIX
BBIYMCIICHUM;

BBINOJHATH TOXKIECTBEHHBIE TPEOOPa30BaHNs PallMOHAIBHBIX BRIPAKCHHH;

BBITIOJIHATD OICpal HaJ MHOKCCTBAMMU,

uccaen0BaTh GYHKIMK M CTPOUTD UX rpadKH;

YUTATh M MCIOJIB30BaTh HHPOPMAIMIO, IPEACTABICHHYIO B BUJIE TaOIHIbI, AUArpaMMbl (CTOIOYaTON
WA KPYTOBOH);

pewars npocreiinire KOMOMHATOPHBIE 33/1a4H.

=

o

LleHHOCTHBIE OPUEHTHPHI COAEP:KAHMA YUeOHOI0 mpeaMeTa

Kypc anrebpsr 7-9 kmaccoB sBiseTcss 0a30BBIM JUISI MaTeMaTHYECKOTO OOpa3oBaHUS W Pa3BHTHS
IIKOJILHUKOB. AnreOpandeckre 3HaHUsI 1 YMEHUST HeOOXO MBI [Tl M3YUeHHsI TeOMEeTpHH B 7 — 9 Kitaccax, anredpbl
n MaTemaTtndeckoro ananms3a B 10 — 11 xiaccax, a Takyke N3y4eHUs] CMEKHBIX JTUCIUILIHH.

[IpaxkTHyeckas 3HAUUMOCTH IIKOJBHOTO Kypca anreOpbl 7-9 KJIacCOB COCTOMT B TOM, YTO IIPEIMETOM €ro
H3YUYEHHS SABJSIFOTCA KOJUYECTBEHHBIE OTHOIICHHS M IPOLECCHl PEaJbHOTO MHpa, ONHCAHHBIE MaTeMaTHYeCKHIMHU
MozenaMu. B coBpeMeHHOM o00IiecTBe MaTeMaThdecKas IMOATOTOBKa HEOOXOauMa Kak[JOMy YeIOBEKy, TaK Kak
MaTreMaruKa IIPUCYTCTBYET BO BceX cepax 4eraoBeuecKoil JesaTeIbHOCTH.

OpHOM W3 OCHOBHBIX IeJed W3y4eHHs anreOpsl SBISETCA PA3BUTHE MBIIIICHUS, MPEXAE BCEro
¢dopmupoBaHHe aOCTPaKTHOTO MBIINUICHHA. B mpomecce wn3ydeHus anreOpsl (HOPMHUPYETCS JIOTHYECKOEe W
ITOPUTMUYECKOE MBIIIICHHE, 8 TaKKe TaKHe KayecTBa MBIIUICHHS, KaK CHJIa M TMOKOCTh, KOHCTPYKTHBHOCTh U
KPUTHUYHOCTb. Jls1 ajmanrandd B COBPEMEHHOM MH(OPMAIMOHHOM OOIIECTBE BaXKHBIM (DaKTOPOM  SBISETCS
(hopMHpOBaHHE MaTEMaTHYECKOTO CTHJISI MBIIUICHHS, BKJIIOYAIOIIEr0 B ce0s MHIYKIUIO U JeTyKI1I0, 0000IIeHNE 1
KOHKPETHU3AIMIO, aHAJIU3 U CHHTE3, KIIaCCH(UKALNIO U CUCTEMaTH3aIMI0, a0CTParupoBaHNE M aHAJIOTHIO.

OOydenue anrebpe HaéT BO3MOMKHOCTh INKOJbHMKAM HAy4YHTHCS IIAHUPOBATH CBOIO JIESITEIBLHOCTD,
KPUTHUYECKH OLICHUBAThH €€, NMPUHUMATh CaAMOCTOSTEIbHBIE PELICHHs, OTCTauBaTh CBOM B3IJLIBI M yOexneHus. B
mporiecce M3y4eHUsI anreOphl MIKOJIBHUKH y4daTcs M3JaraTh CBOM MBICIH SICHO M HCYEPIBIBAIOIIE, NPHOOPETAOT
HaBBIKM UYETKOTO W TPAMOTHOTO BBIMOJHEHHWS MAaTEMaTHYECKHX 3allMCei, MpPH 3TOM HCIIOJIb30BaHHE
MaTEeMAaTHYECKOTO S3bIKa ITO3BOJISICT Pa3BUBATh Y YUAIIMXCS TPaMOTHYIO YCTHYIO M TUCBMEHHYIO PEUb.

3HAKOMCTBO C UCTOPHEH pa3BUTHsI areOphl Kak HAyKH (OPMHUPYET Yy ydaliuxcs MpeACcTaBiIeHus 00 anredpe
KaK 9acTH 00IIeYeI0BEYeCKOM KyIbTypHI.

3HaYNTeIbHOE BHUMAaHHE B HW3JI0KEHHH TEOPETHUECKOIO MaTepuayia Kypca yJeNlseTcsl ero MOTHBAIWH,
PacKpBITHIO CyTH OCHOBHBIX IOHSTHH, UaeH, MeronoB. OOydeHHME NOCTPOEHO Ha 0a3e TeOpHH pa3BUBAIOIIETO
00y4eHUsI, YTO JOCTUTAeTCsi OCOOCHHOCTSIMH H3JIOKEHHS TEOPETHYECKOTO0 MaTepHuaja M YINPaXKHEHHSMU Ha
CpaBHEGHWE, aHaJM3, BBIJCICHUE IJABHOIO, YCTAaHOBJIGHHWE CBs3eH, KiIaccupukauuio, o000meHne |
cucrematnzanuio. Oco00 aKLUEHTHUPYIOTCS COAEPKATEIBHOE PACKPHITUE MAaTeMaTHYECKUX IOHSATHH, TOJIKOBaHHUE
CYIIHOCTH MaTeMaTHYECKHX METOJIOB M 00JacTH WX NPHUMEHEHHs, NEeMOHCTpalys BO3MOXXHOCTEH NPHUMEHEHUS
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TEOPETHUYECKUX 3HAHUH U pPEIICHHWs pPAa3HOOOPAa3HBIX 3a4ad MPHUKIAJHOTO XapakTepa, HalpuMep peIIeHHs
TEKCTOBBIX 3aad, ACHEKHBIX M INPOIEHTHBIX PacdEéTOB, YMEHHUE IIOJIb30BAThCS KOJIMUYECTBECHHON HH(OpMAIMEH,
MIPEJCTaBICHHON B pa3NWYHBIX (hopMax, yMeHHe 4uTaTh rpaduki. Oco3HaHHE OOIIETo, CYyIECTBEHHOTO SBISETCS
OCHOBHOHM 0a30{ MU pemieHus ynpakHeHWH. Ba)KHO NMPHBOAWTE JeTajbHBIC MOSCHEHHS K PEHICHHUIO THITOBBIX
YIpaKHEHUH. DTHM PacKpbIBaeTCAd CyTh METOJa, MOAXOAA, MpEIaraeTcs aJIropuTM WM 3BPUCTHUYECKAs CXeMa
pELICHUs yNIPAXHEHUH ONpeIeIEHHOrO THIIA.

Inannpyemble pe3yabTaThl 00y4eHHs anredpe

Anzebpauueckue eviparxceHus

Yuawuiica nayuumces:
ONEPUPOBATh  MOHATHUSAMH  «TOXIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHHE», pellaTbh 3a/ad,
coJieprkale OyKBeHHBIE JJaHHBIE, padoTaTh ¢ (OpMyJIaMu;
OTIEPUPOBATH MOHATHEM «KBaJIPATHBIH KOPEHBY, IPUMEHATH €T0 B BEIYHCICHUAX;
BBINIOJHATH [IPE0Opa30BaHNE BBIPAKEHHH, COAEPIKAIINX CTETICHH C [EIBIMH MOKA3aTeIIMU U KBaJpaTHBIC
KOpHH;
BBINIOJHATH TOXIECTBEHHBIE NPEOOPAa30BaHMS PAlMOHAIBHBIX BBIPRKCHWH HAa OCHOBE MPABHI JCHCTBHNA
HaJl MHOTOYJICHAMH U alreOpandecKuMu Apo0sMu;
BBINOJIHATH Pa3JIOKEHUE MHOTOWICHOB Ha MHOKUTEIH.

Yuawuiica nonyuum éozmooicnocmu:
BBINIOJIHATh MHOTOLIArOBbIE MPeo0pa3oBaHMs BBIPAKEHHH, NPUMEHSS HIMPOKUA Habop croco0oB H
IIPUEMOB;
MIPUMEHSTH TOX/ECTBEHHBIE TPE0Opa3oBaHusl JJIsl pEUICHUS 3a]a4 U3 Pa3IMYHbIX Pa3JeNIoB Kypca.

Ypasnenua

Yuawuiica nayuumcs:
pemaTte OCHOBHBIE BH/BI PALMOHAIBHBIX YPAaBHEHUI ¢ OJHON NMEPEMEHHOM, CHCTEMBI JIByX YPaBHEHHII C
JBYMsI IEpEMEHHBIMU;
MIOHMMAaTh ypaBHEHWE KaK BAKHEHIIYI0 MAaTeMaTHYeCKyl0 MOJENb U OIMCAHWUS W H3YyYCHHS
Pa3HOOOpa3HbIX peaTbHBIX CUTYALNH, peIIaTh TEKCTOBBIC 3a/1aul aIreOpandecKiM METOI0M;
NPUMEHATh TpaduuecKre NPeICTaBICHHUs /s MCCICAOBAHUS YpaBHEHHMH, HCCIENOBAaHHMS M pEIICHHS
CUCTEM ypaBHEHHH C ABYMsI IEpPEMEHHBIMHU.

Yuawuiica nonyuum 6ozmooicnocmu:
OBJIAJIETh CIIEIHaJIbHBIMU NMPUEMAaMH PELICHUs] YpaBHEHHH M CHCTEM YpPaBHEHHH; YBEPEHHO MPHUMEHSThH
anmapar ypaBHEHMH JJIsi PELICHHs Pa3HOOOPa3HBIX 3ajJady M3 MaTeMaTHKH, CMEXHBIX IPEIMETOB,
MIPaKTHKH;
NPUMEHATh TIpaduyeckue TPEACTABICHHUS JUIT HMCCIIEAOBAaHWS yYpPaBHEHHH, CHCTEM YpaBHEHUH,
colepKamux OyKBeHHbIE KOA((OUIHCHTHL.

Hepasencmea

Yuawuiica nayuumcs:
MIOHMMAaTh TEPMHHOJIOTUIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM HEPAaBEHCTBA, CBOMCTBA YHMCIOBBIX
HEpaBEHCTB;
pelarh JIMHEeWHbIe HEPaBEHCTBA C OJIHOW NMEPEMEHHOM M X CHCTEMBI; PelIaTh KBaIpaTHbIC HEPABEHCTBA C
oropoii Ha rpaduyecKue MpeCcTaBlIeHNUS;
MIPUMEHSTh alnapaT HEPaBeHCTB ISl PEIICHNUS 3a/]a4 U3 Pa3IMYHbIX Pa3JIesioB Kypca.

Yuawuiica nonyuum 6ozmooicnocmu:
OCBOHTH pa3HOOOpa3HbIe MPUEMBI JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IIPUMEHSThH allliapar HepaBeHCTB
JUISL pellieHus pa3HOOOpa3HBIX MaTEMaTHYECKHX 3aJ1ad, 3aJa4 U3 CMEKHBIX MIPEJIMETOB U MPAKTHKH;
NPUMEHATh TpadUuecKue TMpPEeICTaBICHHUS JUI HCCIEIOBAaHWS HEPAaBEHCTB, CHCTEM HEPABEHCTB,
coJiepkaiux OyKkBeHHbIe KO3()(UIINCHTHI.

Yucnogvie mHoscecmea

Yuawuiica nayuumes:
MOHMUMATh TEPMHHOJIOTHUIO ¥ CUMBOJIMKY, CBSI3aHHBIE C TIOHSITHEM MHOXKECTBA, BBIMOJHSITH ONEPALUH HaJl
MHOXECTBaMH;
HCIIOJIb30BaTh HAYAIIbHbIC PE/ICTABICHUSI O MHOXKECTBE JIEHCTBUTENBHBIX YHCEIL.

Yuawuiica nonyuum 6ozmoosicnocme:
Ppa3BHBaTh MPEACTABICHHUE O MHOXKECTBAX;
pa3BHBaTh HPEJICTABICHUE O YKCIIE U YUCIOBBIX CUCTEMax OT HATYypallbHBIX JI0 JCUCTBUTEIBHBIX YHCEIl; O
POJIM BBIYMCIICHNH B IPAKTHKE;
pasBUTh W YINIyOMTh 3HAHHMSA O JAECATUYHOW 3amicH JCUCTBUTENBHBIX 4ncen (TMepuogudYeckue u
HENEePUOMUCCKUE TPOOH).

Dyukyuu

Yyawuiica nayuumcs:



MIOHUMATh U MCTIO0JIBb30BATh (DYHKIMOHAIBHBIC HOHITHS, I3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHUS);
CTpOUTh TpaUKH 3IIEMEHTAPHBIX (YHKIUH, WCCIEIOBAaTh CBOMCTBA YHCIOBBIX (YHKIHWH Ha OCHOBE
N3y4YEeHUS TOBEACHUS NX TPa(UKOB;
MOHMMaTh (PYHKIHIO KaK BaXHEHIIYI0O MAaTeMaTHYECKYI0 MOJENb IJISl ONMCAHMS TPOIECCOB U SIBICHUM
OKPYXKAIOIIEr0 MHpPA, IPUMEHATh (PYHKIMOHAIBHBIN A3bIK JUIS ONMHCAHWUA M MCCICIOBAHMUS 3aBUCHMOCTEH
MEXAY (PU3NIECKIMU BETHINHAMM;
MIOHMMATh U UCIOJIb30BATH S3bIK MTOCIE0BATEIbHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHNS );
NPUMEHATH (OPMYIIBI, CBS3aHHbIE C apU(METHUECKOH M T€OMETPHYECKOH MHpOrpecCHsIMM, M ammapar,
c(hOpMUPOBAaHHBIH NPYU U3YYEHUN NPYTHX Pa3leioB Kypca, K PEIICHHIO 3a]a4, B TOM YHCIIe ¢ KOHTEKCTOM
W3 pEeaIbHOM KU3HU.

Yuawuiica nonyuum 6ozmooicHocmu:
MIPOBOANTH HCCIIEIOBAHUSA, CBSI3aHHBIC C M3YUEHHEM CBOMCTB (YHKIWH, B TOM YHCJIE C HCHOIB30BAHUEM
KOMIBIOTEpa; Ha OCHOBE Tpa)MKOB M3YUEHHBIX (PYHKIWIA CTpOHTH Ooliee CIOKHBIE TpapuKH (KyCOUHO-
3aJ]aHHbIE, C «BBIKOJIOTHIMM» TOYKAMH U T. II.);
UCTIONB30BaTh (PYHKIMOHAIBHBIC NMPEACTABICHNS M CBOMCTBA (DYHKIMH JUIS PELICHUS MaTeMaTHYECKHX
3aj71a4 U3 Pa3IndHBIX PA3[eNoB Kypca;
pemiate KOMOMHUPOBAHHbBIC 3aJaudl C NMPUMEHEHHEM (OpMyN N-TO YiI€HA U CyMMbI N IMEPBBIX WICHOB
apupMETHIECKOH 1 TeOMETPUUECKOI ITPOrpecCcrii, MPUMEHSIS ITPY 3TOM aIlliapar ypaBHEHUIl U HEPaBEHCTB;
MOHMMATh apU(YMETHYECKYI0 M T'€OMETPUUECKYI0 MPOrpecCuH Kak (pYHKIHMH HATypaJbHOI'O apryMEHTa;
CBSI3bIBATh  apU(PMETHUYECKYI0O IIPOIPECCHI0O C  JIMHEWHBIM  pOCTOM, TEOMETPHYECKYI0 — C
OKCIIOHCHIIUAJIbHBIM POCTOM.

Dnemenmol NPUKIAOHOT MAmMeMamuKu

Yuawuiica nayuumcs:
UCTIONB30BaTh B XOJAE PELICHUS 3aAad 3JIEMEHTApHBIC IPEACTAaBICHUS, CBSI3aHHBIC C MPUOMMKEHHBIMH
3HAUYEHHUSAMH BEJINYNH;
HCTIONIB30BATh MPOCTEHIIINE CIIOCOOBI MPECTaBICHNS U aHAIN3a CTATHCTHIECKUX JaHHBIX;
HaXOJWUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTh CIIy4aifHOTO COOBITHS;
pemate KOMOMHATOPHBIE 33/1a41 HA HAXOXKACHHE Yrciia 00BEKTOB MIIM KOMOMHAIIMH.

Yuawuiica nonyuum éozmooicnocmu:
TOHATH, YTO YHMCJIOBBIC HAHHBIC, KOTOPBIC HUCHOJB3YIOTCA JIJIA XapaKTCPUCTHUKH 00BEKTOB OKPYKarouero
MHpa, SBISIOTCS TNPEUMYIIECTBEHHO MNPUONMKEHHBIMU, YTO IO 3alUCH NPUOTIKEHHBIX 3HAYCHUH,
COZCPIKAIIUXCA B HH(bOpMaHHOHHbIX HUCTOYHHKAX, MOXXHO CYJIUTH O IMOTPCIIHOCTHU HpI/I6J'II/I)KeHI/IH;
MOHATH, YTO HNOIpCHIHOCTL PE3YyJbTaTa BBIYMCIICHUM JOJDKHa OBITh conmsMepruMa C TMOTPEIIHOCTBIO
WCXOJHBIX JTaHHBIX;
puoOpecTH NEepBOHAYAIBHBIM ONBIT OpraHM3alMu cOopa JaHHBIX TpH  IPOBEACHHHM OIpoca
00IIIECTBEHHOTO MHEHUSI, OCYIIECTBIISITh UX aHAIM3, TPEJICTABIATh PE3YJIbTAThl ONPOCa B BUJE TAOIHIIBI,
JarpaMMBl;
MIPUOOPECTH OIBIT MPOBEACHUS CIyYalHBIX 3KCIIEPUMEHTOB, B TOM YHCJE C MOMOIIBI0 KOMITBIOTEPHOTO
MO/JIETTMPOBAHMS, HHTEPIIPETALNH UX PE3yIbTaTOB;
HaYYUTBHCA HEKOTOPBIM CHICIIMAJIbHBIM HpI/IéMaM peuicHusA KOM6I/IHaTOpHI)IX 3aJa4.

MecTo yueGHOro npeaMera B y41eOHOM IJIaHe
VYuebnsiii mian MBOY «IlokanaeBckas CIII» oTBoauT Ha W3ydeHue anreOpbl B 7-9 kiaccax mo 3 daca B
Hezemro, utoro mo 102 waca B rox, cormacHo 34 paboumx Hexmenb. JlaHHas mporpamMma IpeAHa3HaueHa UL
0011e00pa30BaTeNbHOrO Kilacca, U3y4aroulero npeaMer Ha 6a30BoM ypoBHe. Cpok peannsaly IporpaMMbl — TpU
Y4eOHBIX TO/1a.

®opMBbl OPraHu3anuy y4e0HOr0 mpouecca

WHAWBUAYAJIbHBIC,

TPYIIIOBEIE,

WHAWBUIYaJIbHO-TPYIIIOBBIC,

(poHTAIBHEIE;

BHECKJIACCHBIC MEPOIIPHUATHUA.

Ha YpOKax HCHOJIB3YIOTCA TaKHEC (bOpMBI 3aHATHH Kak: MPAKTUICCKUC 3aHATHA, TPCHUHI;, KOHCYJIbTAIlWA,

UCCJIEJOBAaHUE; UTPA.

@opMbI KOHTPOJISI U OIIEHKHA
TEKYIIUH (MaTeMaTHYECKUI JUKTAHT, IPOBEPOYHAs paboTa);
TEMaTHYCCKHIA (CaMOCTOsITEeNbHAsL pab0oTa, KOHTPOJIbHAS PaboTa);
UTOTOBBI (KOHTpPOJIbHASE paboTa): KaXIbIA pa3/ied 3aBeplIacTCs MPOBEPOYHBIMU 3aJaHUSMH, TJIC
MIPECTaBICHEI pa3HO00pa3HbIC (POPMBI KOHTPOJIS U CAMOKOHTPOJIS.



ConepskaHue NporpaMMbl

7 Kyiace
No Has3zeanue pazoena Konuuecmeo uacos
n/n
1 BrogHOE MoBTOpEHNE yIeOHOTO MaTeprana 5-6 KIaccoB 3
2 JluHeliHOE ypaBHEHHUE ¢ OJHOH IMepeMeHHON 15
3 Iemnpie BEIpakeHUS 50
OyHKINHA 11
4 CrcTeMbl TMHEWHBIX YPaBHEHHH C IBYMS ITepEeMEHHBIMH 17
5 [ToBTOpeHue u cucTemMaTrn3anus y1eOHOTO MaTepraia 3a Kypc anredpsr 7 6
Kiacca
HUTOI'O 102

O 6HeceHHbIX UIMEHEHUAX 6 PADOUYIO NPOZPAMMY:

B aBTopckoil mporpamme Ha W3y4eHHe anreOprl B 7 kmacce oTBomurcs 105 9acoB, T.K y4eOHBIN IUIaH
MBOY «Ilokanaesckast CLL» pa3zpaboran Ha 34 pabounx HememH, B pabodeil mporpaMme COKpAIIeHO KOJIHIECTBO
yacoB 10 102 (cokpamieHo u3yueHue IiaaBbl «JInHeiiHOe ypaBHEHHE C OTHOM MepeMeHHOi» Ha | vac, riiaBbl «Llemnble
BBIpAKEHUS» Ha 2 yaca).

B TemaTnueckoM IIaHUpOBaHMM B TIaBy «BBOIHOE MOBTOpEHHE y4eOHOTO MaTepuasia 5-6 KIIaccoB»
nepeHeceHsl: 1 wac w3 raBbl «DyHKUIUH», 2 yaca M3 TIaBbl «CHCTEeMBl JTHHEHHBIX YPaBHEHHM ¢ IByMs
nepeMeHHbIMUY», 1 uyac u3 miaBel «[loBTOpeHHe M cucTeMaTu3anus yueOHOro MaTtepuana 3a Kypc aireOpsl 7
KJaccay.

8 kiace

No Has3zeanue pazoena Konuuecmeo uacos

n/n
1 BrogHOE moBTOpEeHNE yueOHOTO MaTepuana 7 Kiacca 4
2 PanmoHanbHBIC BRIpasKeHUS 41
3 Ksanparasie kopHH. JleHCTBUTENEHBIC YHCITA 26
4 Ksanmparasle ypaBHEHUS 25
5 IToBTOpeHue n cucreMaTH3anys yaeOHOro MaTepuania 8 Kimacca 6

HUTOI'O 102

O gHecennbIX U3MEHEHUAX 6 PADOUYIO NPOPAMMY:

B aBTopckoii mporpamMMe Ha uzydeHue anreOpsl B 8 kiacce otBogutces 105 gacos, T.K. yueOHbIi 1an MBOY
«[Toxanaesckast CIL» pazpaboran Ha 34 pabounx Hexenu, B paboyell mporpaMMe COKPaIIeHO KOJINIECTBO YaCOB /10
102 (cokpameHo u3ydeHue r1aBbl «ParoHansHbBIe BRIpAKCHHU» Ha 3 9aca).

B TtemarndyeckoMm mimaHHpoBaHUM W3 TiaBbl «I[loBTOpeHHMe M cucTeMaTH3alMsa y4eOHOTro Mmarepuana §
KJacca» 4 yaca IepeHeceHsbl B IaBy «BBogHOE OBTOpeHHEe y4eOHOTO MaTepuana 7 Kiaccay.

9 kyace
No Has3zeanue pazoena Konuuecmeo uacos
n/n
1 BBoHOE moBTOpeHNe yueOHOTO MaTepuaiia 7-8 Ki1accoB 4
2 HepaBeHcta 19
3 KBasparuuHas GyHKIMs 29
4 OneMeHTHl IPUKIATHONH MaTeMaTHKH 21
5 YucnoBsle NOCIEI0BATEIFHOCTH 19
6 TToBTOpEHUE U cucTeMaTH3aIMs y4eOHOTO MaTepuaia 9 kinacca 10
HUTOI'O 102

O 6HeCeHHbIX USMEHEHUAX 6 PADOUYIO NPOPAMMY:

B aBTopckoii mporpamMMe Ha nzydeHue anreOpsl B 9 kiacce otBogutcs 105 gacos, T.K. yaebHsIi ran MBOY
«[ToxanaeBckast CILI» pazpaboran Ha 34 pabounx Hexenu, B paboyell mporpaMMe COKPaIIeHO KOJIUYECTBO YaCOB /10
102 (coxpameHo n3ydenue riasbl «KBagpaTinynas QyHKIus» Ha 3 daca).

B remarnueckom miiaHnpoBaHUM K3 TIaBbl «HepaBeHcTBay M U3 r1aBbl «HUCIOBBIE TOCIIEA0BATENILHOCTI
10 2 Jaca nepeHeceHsl B riiaBy «BBoHOe oBTOpeHue yueOHOTro Marepuaia 7-8 Kiiaccay.

C TOYKHM 3peHHs IICUXOJOTMH YPOKH, IOCBALIEHHBIE IIOBTOPEHHIO H3YYEHHOI'O MaTepHalia B Hadale
y4eOHOro roja, SIBISIOTCS Ype3BbYAHO Ba)KHBIMU. [lOTEHIHMaNm MOBTOPEHMS! BaXXEH HE TOJIKO C TOYKH 3pPEHUS
NPUIIOMHUHAHKS 3HAHUH, YMEHHH M HABBIKOB MPEABIAYIINX Y4eOHBIX MEpHOIOB. BBenenue ydammxcs B yueOHO-
BOCIIMTATENBHBIN  IpOIlecC JODKHO OBITh  IOCTENIEHHBIM, MOTHBHPOBAaHHBIM H  JormdeckuM. llocme
MPOJODKUTENBHBIX JIETHUX KaHUKYJ IIKOJbHUKAM HY)XHO TPONTH ONpeNeNEHHbIN aJaNTalMOHHBIH TEepHO
BXOX/IEHUS B 00ydeHune. IMeHHO TakuM MEPHOAOM B MOTYT CTaTh YPOKH HOBTOPEHHA. Takue ypoKH 3aJar0T TEMIT U
HACTPOCHHUE OyAYyIIETo B3aNMOICHCTBHS YIUTENS C yIaIIMHUCH.




YuedHO-MeTOAMUYECKOE H
MaTepHaJbHO-TeXHHYECKOe ofecrieyeHHe y4eGHOT0 npolecca:
Yueono-memoouuecxkuit komnnexm

1. Adrebpa : 7 kacc : y9eOHHK U yJaIlIuxcs oomeoopa3zoBaTebHbIX yupexaenuii / A. I'. Mepsnsk, B. b.
omonckuii, M. C. Sxup. — M. : Bernrana-I'pad, 2018.

2. Anrebpa : 7 kimacc : OUIAKTHYECKHE MaTepHaibl @ Mocobme Uil ydammxcs o0meoOpa3oBaTeNbHBIX
yupexxnenuii / A. T'. Mepansk, B. b. ITonounckuit, E. M. Padbunosuu, M. C. Skup. — M. : Benrana-I"pag,
2018

3. Aurebpa: 7 knacc : padboune terpagu Ne 1,2 / A. I'. Mepamsk, B. b. [lononckuit, M.C. fAxup. — M. :
Benrana-I'pad. 2019.

4. Aunre6pa : 7 knacc : meroquueckoe nmocoowue / E. B. bymko, A. I'. Mep3ansk, B. B. [Tononckuii, M. C. Skup.
— M. : Benrana-I'pad, 2015.

5. Anrebpa : 8 Kiace : y4eOHHK Iy yIaniixcs o0meoopazoBaTenbHbIX yupexkaernuii / A. T'. Mep3msk, B. b.
Homonckuit, M. C. Sxup. — M. : Bernrana-I'pad, 2018.

6. Amrebpa : 8 Kiacc : OUIAKTHYECKHE MAaTepHalbl : MOCOOHMEe UIA yJamuxcsi o0meoOpa3oBaTeNbHBIX
yupexnennit / A. T. Mep3msak, B. b. ITonouckuii, E. M. PabunoBud, M. C. fxup. — M. : Benrana-I'pad,
2015.

7. Anrebpa: 8 xiacc : paboune tetpamu Ne 1, 2 / A. T. Mepamsik, B. b. [Tomonckuit, M.C. Axup. — M. :
Benrana-I'pad. 2019.

8. Aure0pa : 8 kiacc : Mmeroguyeckoe rmocobue / E. B. Bynko, A. I'. Mepansik, B. b. [Tononckuii, M. C. Sxup.
— M. : Benrana-I'pad, 2016.

9. Aunrebpa : 9 kiace : y4eOHHK sl yJaniuxcs oomeoopa3oBaTenbHbIX yupexaeuuii / A. T'. Mep3msk, B. b.
IMonouckuii, M. C. SIkup. — M. : Benrana-I'pad, 2019.

10. Axrebpa : 9 kjacc : AMOAKTHYECKUE MaTepHaibl : IOCOOME A ydamuxcs o0meoO0pa3oBaTeIbHBIX
yupexaennit / A. T. Mep3msk, B. b. ITonouckuii, E. M. PabunoBuy, M. C. fxup. — M. : Benrana-I'pad,
2018

11. Axrebpa: 9 xmacc : paboune terpamu Ne 1, 2 / A. T'. Mep3msk, B. b. [Momonckuit, M.C. Sxup. — M. :
Benrana-I'pad. 2019.

12. Axrebpa : 7 xiacc : Mmerogmdaeckoe nocodue / E. B. Bymko, A. T'. Mep3isik, B. b. Iononckwuit, M. C. Sxwup.

— M. : Benrana-I'pad, 2018.
Ileuammnuvie nocodusn
Tabnuipl IO MaTEMaTHKE;
[TopTpeTsl BhIIatONUXCS AesiTeNel B 00JacTh MaTeMaTHKH.
Hugpopmayuonnvie cpeocmea
Kosutekius MequapecypcoB, 3JIeKTPOHHbIE 0a3bl JaHHbIX;
Hnrepner.

Texnuueckue cpedcmea
Kommerorep;
MynbTHMEANAPOEKTOD;
OkpaH (Ha IITATHBE WIH HABECHOM);
WHTepakThBHAs JOCKa.

Yueono-npaxmuueckoe u yueono-nadopamopmnoe ooopyoosanue
Jlocka MarHuTHas ¢ KOOPAMHATHOW CETKOM;
Hab6opsr «HacTu nenoro Ha Kpyre», «IIpocteie 1poouy;
HabopbI reoMeTprudecKux Te;
KommiekT 4epTéXHBIX HHCTPYMEHTOB: JIMHEHKa, TpaHCTIOpTHp, yroidsHUK (30°, 60°), yromsauK (45°, 45°),
LUPKYJIb.
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KanennapHo-reMaTndeckoe IIaHHPOBaHUe K padoueii mporpamme. Ajaredpa. 7 kiace

Xapaxmepucmuka OCHOGHBIX 81006 0eAMEeIbHOCIU YUECHUK

M Tema ypoxa (na ypoene yueonwvix oeiicmeuii)

Beoonoe noemopenue yueonozo mamepuana 5-6 xnaccos (3 uaca)

Yucna u HeﬁCTBHH HaJl HUMH BrImonHsaTh apI/I(I)MGTI/I‘ICCKI/IC HCﬁCTBHﬂ HaJg OOBIKHOBEHHEIMH U JCCATUT
,HpO6$IMI/I, HaJl HATypaJIbHbIMU U pAlMOHAJIbHBIMU YUCJIAMU.
BI;Ipa)KCHI/IH. CDOpMyJ'H:I. ypaBHeHI/IH HaXO,Z[I/ITB 3HA4YCHUEC BBIPAKCHUSA ITPU 3aJaHHOM 3HAUCHUU 6yKBI)I, 3Ha4yec

BeMYHMHEI 110 (popmyite. [IpuMeHATh CBOIICTBA P pEIICHNH YpaBHEHHH
TEKCTOBBIE 33JJa4H C MOMOILBIO YPaBHEHHUI.




Xapaxmepucmuxa OCHOGHBIX 81006 0eAMETbHOCIU YUeHUr

M Tema ypoxa (na ypoene yueonwvix oeiicmeuii)
3 OtromeHus u nponopuuu. [IponeHTs IIpuMeHATH OCHOBHOE CBOMCTBO OTHOIIEHHUS U OCHOBHOE CBOMCTBO MPOII
HaxonuTs MpoLEHTHOE OTHOLIEHHE ABYX YHCEN. JIeNHUTh YUCIIO Ha
IMPONOPLHOHATBHEIE YacTH. Pemate 3a1a4y Ha HaX0XKIEHHE MTPOLICHTOB
4HCIIA 110 €r0 NPOLEHTAM.
Juneiinoe ypagnenue c 00nou nepemennoi (15 uacos)
4 Bsenenue B anreOpy. UncnoBsle BeIpakeHHUS, Pacnio3HaBaTh YMCIIOBBIE BEIPAXKECHUS M BBIPAKECHUS C IEpeMeHHBIMH. 11
BBIPa)KEHUS C IEPEMEHHBIMU MPUMEPBI BEIPAKCHUH ¢ TIEPEMEHHBIMH. BBIIONHATH IpeoOpa3oBaHus Bb
MPUBOANTH MOJOOHBIE CIIaraeMble, PaCKphIBaTh CKOOKH. HaxoanTs 3Haue
BBIPa)KEHUS C IEPEMEHHBIMHU TIPY 3a1aHHBIX 3HAYCHUAX NEPEMEHHBIX.
Kiaccudunmposars anredpanueckue BeipaxeHus. ONMCHIBATH 1IENbIE Bb
5 Brruncnenne 3HaueHU YUCIIOBBIX BEIPAXKEHUIT BrimonssATh peoOpa3oBaHys BEIpaXEHUH TPUBOANUTH MOJOOHBIE ciarael
PacKpbIBaTh CKOOKU. BBIYMCIATE 3HaUEHUE YUCIIOBOTO BBIPAXKEHHUS, Pelll
C TIOMOUIBIO COCTABJICHUS YNCJIOBBIX BBIPAXKECHUI.
6 Hcnonb3oBaHue anreOpandecKix BhIPaKEHUH s BrImonHATE Ipeobpa3zoBaHys BEIpaKEHUH MPUBOAUTH NOI00HBIE Cllarael
pelieHus 3a1a4 packphIBaTh CKOOKHU. MCcroIb30BaTh IiefIble anredpandeckue BhIpaKeHHUs
pelieHus 3a1a4.
7 IlonsTe TMHENHOTO ypaBHEHUS C OJHOU PacniozHaBats iMHElHbIE ypaBHEHUs. [IpUBOIUTS IPUMEDHI JINHENHBIX Y
IEPEMEHHON DopMyIUPOBATH ONpEACIICHUE JINHENHOTO YpaBHEeHU. PenaTs TuHeiHo
ypaBHEHHE B 00IIIEM BHJIE.
8 Pemenne ypaBHeHUi, CBOAAIMNXCS K THHEHHBIM Pemate ypaBHeHUs, CBOAAIIMECS K IMHEWHBIM ypaBHEHUSIM.
YpaBHEHHSM
9 Pemienue TMHENRHBIX YpaBHEHUM ¢ MOAYJIEM PemaTh uHEHBIE ypaBHEHUS C MOJYJIEM.
10 Pemenne TMHEHHBIX ypaBHEHUM ¢ TapaMeTPOM Pemrate mHelHbIE ypaBHEHUS C MOIYJIEM U TAPaMETPOM.
11 Pemenne TuHEHHBIX ypaBHEHUH Pemates ypaBHeHUs, CBOISAIIMECS K IMHEWHBIM yPaBHEHUSIM.
12 ANTopuTM pelIeHHs] TEKCTOBBIX 33124 WHuTepnpeTnpoBaTh ypaBHEHUE KaK MaTEMATUYECKYIO MOAEIb PEATbHON
OnuceIBaTh CXeMy PELIEHHs TEKCTOBOM 3a1a4H, IPUMEHSTH e€ Ul penie
13 Pemenne 3a1a4 ¢ IOMOILIBIO YPAaBHEHUH Pemrate 33124y ¢ MOMONIBIO YPaBHEHHI.
14 Pemenne 3an1a4 Ha MPOU3BOAUTENBHOCTS C Pemate 3a1a4n Ha MPOU3BOAUTENBHOCT C HIOMOIIBIO YPABHEHUI.
MOMOIIBIO YPABHEHUI
15 Pemenne 3ana4 Ha IBUKEHUE C TOMOILBIO Pemate 3a1aun Ha JBUKEHUE C TOMOILBIO YPABHEHUI.
YpaBHEHUH
16 Pemenne 3a1a4 ¢ NIOMOILIBbIO YPaBHEHHUH Pemrate 3a1a4y ¢ MOMOIIBIO YPaBHEHHI.
17 [ToBTOpenue n cucremaTu3anus yaeOHOro Pacno3HaBaTh 4MCIIOBBIE BEIPAXKEHUS U BEIPAXKEHUS C IEPEMEHHBIMH, JIH
Marepuana 1o reMme «JIuHeliHoe ypaBHEHUE C ypaBHeHus1. [IpMBOIUTE IpUMEpPBI BEIPAXKEHUM ¢ IEPEMEHHBIMU, TMHEWH
OJHOU MEepeMEHHON» ypaBHeHHd. COCTaBIATH BEIpAKEHUE C IEPEMEHHBIMU TI0 YCIOBHUIO 3a/1a
BrImonHATE peoOpa3zoBaHys BRIPaKEHHUN: TPUBOAUTH NTOTOOHBIE cllarae
packpbIBaTh CKOOKH. HaxoauTh 3Hau€HHE BBIPAXKEHUS C IEPEMEHHBIMH T
3aJlaHHbBIX 3HAYCHUSIX MepeMeHHbIX. KiaccuduimpoBaTs anredpandyecku
BbIpakeHUs1. OMUCHIBATh EJIbIE BHIPAKEHUSI.
DopMynUpoBaTh ONPEAEICHUE IMHEWHOIO ypaBHEHHs. PelmaTs TMHENHO
ypaBHEHHE B 0011eM Buje. IHTepnpeTHpoBaTh ypaBHEHHE KaK MaTeMaTy
MOJIeNb peanbHOM cuTyanuu. ONUCBHIBaTh CXEMY PEIIECHUs] TEKCTOBOI 3a]
MPUMEHSTH €€ Ul pelleHus 3a1ad.
ITpuMeHATH NOTyYEHHBIE 3HAHMSI K PELLIEHHIO 3a/au.
18 Konumponvnasn pavoma Ne 1 no meme «/Iuneitnoe | IIpuMeHSTh NOJTy4YeHHbIE 3HAHUS K PEIICHUIO 3a/1a4.
YpagHeHue ¢ 00HOU nepemMeHHol»
Ienvie sviparxcenusn (50 uacos)
19 ToxmecTBeHHO paBHbIE BEIpaKeHUs. ToXaecTBa DopMynHpOBaTh OTMPEAEICHUS TOXKIECTBEHHO PABHBIX BBIPAKESHHH, TOX
[IpaBWJIa JOKa3aTeIbCTBA TOXKAECTB.
BrranciaTe 3HaUeHNE BRIPaKEHUH ¢ IEPEMEHHBIMHU.
OnpenensiTs, IBISIETCS JIU paBEHCTBO TOXKJECTBOM, JJOKA3hIBATh TOMKIECT
20 Jloka3aTenbcTBO TOKAECTB OnpenensiTs, IBISIETCS JIM PaBEHCTBO TOKIECCTBOM, JOKA3BIBATH TOXK/IECT
21 CreneHb C HaTYypaJbHBIM ITOKa3aTeNleM DopMyIUPOBATH ONPEACIEHUE CTENIEHU C HATYPaJIbHBIM [10KA3aTEIEM.
BEITIOTHATE BO3BEICHHE B CTEIICHD.
22 Bo3BeneHnue B cTeneHb BrruncnsaTe 3HaU€HNE BBIPAXKEHUN, COIEPKAIUX CTETICHb.
23 Brrancnenve 3HaueHHI BRIpaXKEHUN, COAepKAUX | BBIYKCIATH 3HaUYCHUS BBIPAXKEHUN, COACPIKAIIUX CTETICHb.

CTCIICHb
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M Tema ypoxa (na ypoene yueonwvix oeiicmeuii)
24 CBoiicTBa CTENEHH ¢ HATypaJbHBIM IIOKa3aTeNIeM DopMynupoBaTh CBOMCTBA CTENCHU C HATypaJIbHBIM T0Ka3aTesleM, 3HaKa
Jloka3pIBaTh CBOMCTBA CTETIEHH C HATYPAJIbHBIM [TOKa3aTEIIEM.
[TpuMeHATH CBOMCTBA CTENIEHH C HATYPaIbHBIM MOKA3aTEIEM JUIS BBIUHC]
3HAUCHHMS BBIPKEHHS M IPeoOpa30BaHMs BHIPAKECHHUH, COEPIKAIINX CTE

25 [IprMeHeHne CBOMCTB CTETIEHH AJISI BEIYMCICHUS [TpuMeHATH CBOMCTBA CTENIEHH C HATYypPaIbHBIM MOKA3aTEIEM JUIS BBIUHC]
3HAUYEHUHN BBIpaKEHUH 3HAYCHHUS BRIPAKCHUN U MPeoOpa30BaHUs BRIPAKCHHN, COACPIKAIINX CTE

26 IIpeobpa3oBanne BRIpaXCHUH, COACPIKAIINX [IpuMeHsTh CBOMCTBA CTENEHU C HATYPAIBHBIM [T0KA3aTEIEM ISl BBIYHC
CTENCHU 3HAUCHHMS BBIPKEHUH M IpeoOpa30BaHus BRIPAKCHHUH, COACPIKAIIHX CTE

27 OnHOYIIEHBI DopMyIHpOBaTh ONPENEICHNS OTHOWICHA, OAHOWICHA CTAaHIAPTHOTO BY

KodpuIHeHTa OTHOWICHA, CTETICHH OTHOUJICHA.
BEINONHATE YMHOXEHUE OJHOYJICHOB U BO3BEACHUE OJTHOUICHA B CTEICE
ITpuBOANTH OAHOUJIEH K CTAHJAPTHOMY BUJY.

28 [IpeoOpazoBanue BbIpaKEeHHH B OHOUICH [TpeoOpa3oBEIBaTh BEIPaKCHUE B OJJHOWIEH CTAHAAPTHOTO BHA.
CTaHJapTHOI'O BUAA

29 MHOro4JIeHBI DopMynupoBaTh ONPEEICHU MHOTOUICHA, CTEIICHH MHOTOYJICHA.

3anmceIBaTh MHOTOYJICH B CTaHJApTHOM BUJEC, ONPCACIIATL CTCTICHL MHOI]

30 IIpaBuiia Ci0KEHNS ¥ BBIYMTAHUSI MHOTOYJICHOB [TpeoOpa3oBEIBaTh CyMMY M Pa3HOCTh ABYX MHOTOYJICHOB B MHOTOYJICH.

31 HpI/IMeHeHI/Ie IpaBUJI CJIOKCHUA U BBIYUTaAHUA CKHa}ILIBaTL " BbIYUTAaTh MHOT'OYJICHBI.

MHOT'OYJICHOB ITpU PCUHICHUN ypaBHeHI/Iﬁ HpI/IMeHﬂTb CJIOKCHHEC U BBIYMTAHNEC MHOTOYJICHOB JJI PCHICHUA MATEMc
3a7ad.

32 [ToBTOpenue n cucremMaTu3anus yaeOHOTo DopMyIHpOBaTh ONPEIEIICHNS TOKAESCTBEHHO PAaBHBIX BHIPAKCHUH, TOXK
Marepuana 1o Teme «CTeneHb ¢ HaTypaJbHbIM CTEIICHU C HaTypaJbHBIM ITOKa3aTesIeM, OJHOWICHa, OJHOWICHA CTaH/Iap]
nokazaTeneM. OgHoWICHbl. MHOTOWICHBI. BU/a, K03 (HUIHMEHTa OAHOWICHA, CTETICHH OJJHOWICHa, MHOTOWICHA, CTE
Cro’xeHHe ¥ BBIYUTAaHNE MHOTOWICHOB) MHOTOWIEHA; CBOICTBA CTENICHN C HATypaJIbHBIM MIOKA3aTEIeM, 3HAKa CT¢

IpaBHJIa JOKa3aTeIbCTBA TOXK/IECTB.
Jloka3pIBaTh CBOHCTBA CTETIEHH C HATYPAIBLHBIM [TOKa3aTEIIEM.
[TpumeHsTh CBOMCTBA CTeNEHH sl PpeoOpa3oBaHusl BhIpaKeHHH. BpIro
YMHO)KEHHE OJTHOWICHOB U BO3BE/ICHUE OJTHOUJICHA B CTETICHb.
[IprBOIUTE OHOWIIEH K CTAHAAPTHOMY BUIY.
3anuceIBaTh MHOTOYJICH B CTaHAApTHOM BUJE, ONPCACIIATH CTCIICHL MHOI]
Vcnionp30BaTh yKa3aHHBIC TPEOOPa30BaHMS B IIPOLIECCE PEIICHHUS YPaBHL
JIOKa3aTeNnbCTBA YTBEPKACHHUI, pellIeHHs] TeKCTOBBIX 3a/1ay.
33 Koumponsnas paooma N 2 no meme «Cmenens ¢ | IIpUMeHATH NOTy4YeHHbIE 3HAHUS K PEIICHHUIO 3a]1a4.
HamypanbHbim nokazamenem. Oonounensl.
Mnuozounenst. Cnosxncenue u goluumanue
MHO20U1eH08)
34 [IpaBuito yMHOXKEHHSI OJJHOWIEHa HA MHOTOWIECH DopMyIHpoBaTh MPABUIO YMHOXKEHUS OJTHOYJICHA HA MHOTOYJICH.
BEIONIHATS YMHOXKEHHE OJTHOUJIEHA HA MHOTOYJIEH.

35 YMHOXEHHE 0THOWICHA HA MHOTOWICH BEIONIHATS YMHOXKEHHE OJTHOUJIEHA HA MHOTOYJIEH.

36 [IprmeHenne npaBniIa YMHOKEHHS OJHOWICHA Ha [TpuMeHsATh yMHOXKEHHE OJJHOWIEHa Ha MHOTOWIEH IIPU PEIICHNH 3a71ad.
MHOTOWIEH MPU peIICHNH 3a71a4

37 IIpaBuno yMHOEHHSI MHOIOYJIEHA HA MHOTOUWIEH DopMynUpOBaTh MPABUIO YMHOKEHHUS MHOIOWICHOB.

YMHOkKAaTh MHOTOWJICH HAa MHOTOYJICH.

38 YMHOXEHHE MHOTOYICHA HA MHOTOYJICH YMHOkKAaTh MHOTOYJICH HAa MHOTOYJICH.

39 IIpumeHeHue paBuiIa yMHOXKEHUSI MHOIOWIEHA Ha | [IpuMEHATh YMHOKEHHE MHOTOUYJIEHA HA MHOTOUWIEH TP PELICHUH 3a/at
MHOTOYJICH IPH PCIICHNUH 3a1a4

40 IIpumeHeHue MpaBuJl yMHOXKEHUS OJJHOWICHA Ha IIpuMeHsITh YMHOKEHUE OJHOWIEHAa HA MHOIOWIEH, YMHOKEHUE MHOI04
MHOT'OYJIEH, MHOTOYJICHA HA MHOTOYJICH IIPpH MHOTOYJICH IPH PCIICHUH 3a1a4.
pemeHnn 3a1a4d

41 BriHecenne 00mero MHOKHUTEIS 3a CKOOKH PacknaapiBaTh MHOTOUJIEH HA MHOXHUTENH, UCTIOB3YSI METO/] BEIHECEHUS

MHOXHTEJS 32 CKOOKH.

42 PaznoxeHne MHOTOYJICHOB HA MHOKUTEITH PaCKJ’IaHBIBaTI) MHOTOYJICH Ha MHOXHUTECIIN, UCTIOJIb3YSA METOI BEIHECCHU S

METOZIOM BBIHECEHUS 00IIEr0 MHOKHUTENS 3a MHOXHTEJS 32 CKOOKH.

CKOOKH
43 MeTtoz rpynnupoBKY MHOTOYJIEHOB PackiagpiBaTh MHOTOUIEH HA MHOXKHUTEIN METOAOM I'PYHNIHPOBKH.
44 PasnoxxeHre MHOTOUJIEHOB HA MHOXHUTEIH PackiagpiBaTh MHOTOUIEH HA MHOXHUTEIH METOAOM IPYIIIUPOBKH.

METOOM IPYHNIHUPOBKU
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M Tema ypoxa (na ypoene yueonwvix oeiicmeuii)

45 PaznoxeHne MHOTOUIEHOB Ha MHOXKUTENN PackiagpiBaTh MHOTOUIEH HA MHOXKHUTENH, UCIIOJIB3YSI METO]] BBIHECEHUS
METOJIOM BBIHECCHHS OOIIEr0 MHOXHTEIS 3a MHOXKHTES 32 CKOOKH, METO/ TPYIIHUPOBKH.

CKOOKH, METOJIOM I'PYIIITHPOBKH

46 [ToBTOpenue n cucremaTu3anus yaeOHOTO DopMynIHpOBaTh NPABHUIA YMHOKEHHSI OTHOWICHA HA MHOTOWICH, YMHO)
Marepuana 1o TeMe «Y MHOXKEHHE OJHOWICHA Ha MHOTOWICHOB.

MHOTOWICH. Y MHOKEHHE MHOTOWICHA Ha Beruncnars 3HaUeHNE BBIPAXKEHUH C IEPEMEHHBIMU.

MHOTOWIEH. Pa3noxeHne MHOTOWIEHOB Ha [TpeoOpa30BEIBaTH MPOU3BEACHHIE OJHOWIEHA U MHOTOWIEHA; CYMMBI, Pa

MHOXKUTEIH MPOM3BEACHHS ABYX MHOTOWICHOB B MHOTOWICH. BBITIONHATD pa3noxKeH:
MHOTOUWIECHA Ha MHOXKUTENIH CIIOCOOOM BBIHECEHHS 0OIIEro MHOMKHTEIIS -
CHOCOOOM IPYHITHPOBKH,
Hcnonb30BaTh yKazaHHbIE IPE0Opa30BaHMs B IIPOLIECCE PEIICHUS YPaBHL
JIOKa3aTeNnbCTBA YTBEPXKACHU, pellleHHs] TEKCTOBBIX 3aau.

47 Konmponwvnan paboma Ne 3 no meme [IpuMeHsITh MONy4eHHbIE 3HAHUSI K PEIICHUIO 3a/1a4.

«Ymuoorcenue oonounena Ha MHo2oun€eN.

Ymuooswcenue mnozounena na mnozounen.

Paznoxncenue MHOZOUI1EH06 HA MHOICUMENU)

48 ®Dopmya Tpon3BeIeHNS PA3HOCTH M CYMMBI JBYX 3amuceIBaTh U IOKA3bIBATh (DOPMYITy IIPOU3BEACHUS CyMMBI M Pa3HOCTH
BBIpAKEHUI BBIPAKEHUI.

[TpuMeHATH IpaBHUIIO IPOU3BEICHNS PA3HOCTH U CYMMBI ABYX BBIPA)KCHH
MpoLecce PEIICHUS YpaBHEHHH, 10Ka3aTeIbCTBA YTBEPKICHHUH, PEIICHHS
TEKCTOBBIX 3a/1ad.

49 Haxoxnenne npousBeeHns pa3HOCTH U CyMMBI [TpuMeHATH IpaBHUIIO IPOU3BEICHNS PA3HOCTH U CYMMBI ABYX BBIPA)KCHH

JIBYX BBIpayKE€HUI IIPOLIECCE PEUICHUs] YPAaBHEHUMN, JOKA3aTEIbCTBA YTBEPXKICHUN, PEIICHUS
TEKCTOBBIX 3a/1a4.

50 [Tpumenenune GopMyIbl Npou3BeAeHHS Pa3HOCTH U | [IpMEHSATh MPaBUIIO MPOU3BEICHUS PA3HOCTH U CyMMBI JIByX BBIPa)KEHH
CYMMBI JIBYX BBIpaXKEHUH NPH yIPOLICHUN IpoIiecce pelleHus ypaBHEHHMH, 10Ka3aTeIbCTBA YTBEPIKICHUH, PEILICHHS
BBIPAKEHUI TEKCTOBBIX 3a/1a4.

51 ®dopmya pa3HOCTH KBAIPaTOB JIBYX BBIPAKCHHUH 3amnuchiBaTh U JI0Ka3bIBaTh (DOPMYITy Pa3HOCTH KBaJpaTOB ABYX BbIPaXKe!

ITpumensTH hopMyITy pa3HOCTH KBAAPATOB ABYX BBIPKEHHUH B MPOIIECCE
YpaBHEHHH, 10Ka3aTeIbCTBA YTBEP)KIACHUH, peIICHHs TEKCTOBBIX 3a/1a4.

52 ITpumenenne GopMynbl pa3sHOCTH KBaApaToB NBYX | IIpuMeHATH hopMyiTy pa3HOCTH KBaJPaTOB IBYX BBIPAKEHHH B MPOIIECCE
BBIPXECHUH NPH YIPOIIEHUN BhIPKESHUH YpaBHEHHH, I0Ka3aTeIbCTBA YTBEPKICHHUH, pEIIEeHHsI TEKCTOBBIX 3a1ad.

53 ®opmyIbl KBazipaTa CyMMBI U KBaJjpaTa pa3HOCTH 3amnuckIBaTh U JI0KA3bIBaTh (POPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pasH(
JIBYX BBIpa>KE€HUI BBIPAKEHUI.

[TpumeHnsaTh GOPMyYIIBI KBaJIpaTa CyMMBI U KBaJIpaTa Pa3HOCTH JIBYX BBIP:
IpoLecce PEeIIeHNs YpaBHEHHH, I0Ka3aTeIbCTBA YTBEPKICHHUH, PEIICHHS
TEKCTOBBIX 3aJ1ad.

54 BosBenenne B KBazipaT CyMMY M pa3HOCTB JIBYX [TpumeHnsaTh GOpPMyYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH JIBYX BBID:

BBIPAKECHUH IpoLecce PeIIeHUs YpaBHEHHH, I0Ka3aTeIbCTBA YTBEPKICHHUH, PEIICHHS
TEKCTOBBIX 33/1a4.

55 ITpumenenue Gpopmyn KBagpaTa CyMMbI U KBagpaTa | IIpumeHATH hopMyIIbl KBagpaTa CyMMBI M KBaJIpaTa pa3HOCTH JIBYX BBIPZ
Pa3HOCTH IBYX BBIPAXECHUH MPHU YIPOLUICHUN MpoIiecce perIeHus ypaBHEHHH, T0Ka3aTeIbCTBA YTBEPKICHNH, PEIICHHS
BBIpOKEHUH TEKCTOBBIX 3a/1a4.

56 MerTo BbIIeIeHHUS KBaIpaTa AByWIeHA ITpeobpa3oBEIBATH MHOTOWICH B KBAaJPaT CYMMBI HJIM Pa3HOCTH JBYX BBI

57 IIpeobpa3oBaHne MHOTOUIEHA B KBAIPAT CyMMBI [TpumensaTs mpeoOpa3oBaHHe MHOTOWIEHA B KBaPaT CYMMBI FJIH Pa3HOC
WIIM Pa3HOCTH JIBYX BBIPAKEHUH BBIPQKEHUH ITPH PEIICHUN MaTEMaTHIECKHX 3a/1a4.

58 [IprumMeHeHne MeTo/1a BRIACICHHS KBaIpaTa [TpumensTs mpeoOpa3oBaHHe MHOTOWIEHA B KBaAPaT CYMMBI WIIN Pa3HOC
JIBy4WJICHA MPH YIPOUICHUH BBIPAKESHUH BBIPQKEHUH ITPH PEIICHUN MaTEMaTHIECKHX 3a/1a4.

59 [ToBTOpEHUE 1 cucTeMaTH3anus y4e0HOTO 3anuceIBaTh U JOKA3bIBATh ()OPMYJIIBI IIPOU3BEICHHUS CYMMBI U Pa3HOCTH
MaTepuana 1o reme «DopMyIbl COKpaIEHHOTO BBIPA)KEHUH, Pa3HOCTU KBaJpaTOB ABYX BbIpAXKEHUIl, KBaJpaTa CyMMBI U
YMHOXKEHUS Pa3HOCTH JBYX BBIPaXKECHUI.

BoruncnaTe 3Hau€HNE BEIPAXKEHUI ¢ IEPEMEHHBIMU.
BEImonHATh pa3noxkeHne MHOTOWICHa Ha MHOKHUTEIH 110 (hOpMyJIaM COK|
YMHOXEHUS U C IPUMEHEHNEM HECKOJIBKUX CITOCOOOB.
Hcnonb30BaTh yKa3aHHbIE NPE0Opa30BaHMs B IPOLECCE PEIICHHS YPaBH
JIOKa3aTeNbCTBA YTBEPIKACHHUI, peIIeHNs] TEKCTOBBIX 3aad.

60 Konmponsnan paboma Ne 4 no meme «@opmynwvt | IIpuMeHATh NOJyYEHHBIE 3HaHUS K PEILICHUIO 3a]1a4.

cokpamé'nnozo YMHOMHCEHUA))
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M Tema ypoxa (na ypoene yueonwvix oeiicmeuii)
61 ®dopmya CcyMMBI U pa3HOCTH KyOOB JBYX 3amnuchIBaTh U I0Ka3bIBaTh (POPMYIIBI CYMMBI KyOOB U pa3HOCTH KyOOB [
BBIPAKEHUI BBIPAKEHUI.
[TpumeHATH HOPMYITBI CyMMBI ¥ Pa3HOCTH KyOOB ABYX BBIPQKEHHH B ITPC
pelIeHNsI ypaBHEHHUH, JOKA3aTEIbCTBA YTBEPXKICHUH, PEIICHNS TEKCTOBE
62 [Iprmenerne GopMyIT CyMMBI H Pa3HOCTH KyOOB [TpumenATH HOPMYITBI CYMMBI M pa3HOCTH KYOOB JIBYX BBIPa)KEHHH B TIPC
JBYX BBIPXCHUH NPH YIPOIIECHUH BBIPKECHUH pelIeHNs] ypaBHEHHUH, JOKA3aTEIbCTBA YTBEPKICHUH, PEIICHNUS TEKCTOBE
63 Pazno)xeHre MHOTOYJIEHOB HA MHOXKUTEIH C BEImonHATh pa3noxeHne MHOTOWICHA Ha MHOKHTEINH 10 (hOPMyJIaM COK|
MOMOIIBI0 (POPMYTT COKPALIEHHOTO YMHOKCHHUS YMHOXCHHUSL.
64 [IprmMeHeHne pa3nuIHBIX CIIOCOO0B PA3IOKEHUS [TpuMeHATH pa3audHBIE CIOCOOB! Pa3JIOKEHNSI MHOTOWIEHA HA MHOXKHTE:.
MHOTOWIECHA HA MHOXKHTEIH
65 [IprmMeHeHne pa3nudHBIX CIIOCOO0B PA3IOKEHUS [TpuMeHATH pa3andHBIE CIOCOOB! Pa3JIOKEHNSI MHOTOWIEHA HA MHOXKHTE:.
MHOT'OWJICHAa HA MHOXKUTEIU
66 PaznoxeHne MHOrOUI€HOB Ha MHOXKHUTENIN [TpuMeHsITh pa3iandHbIe CrI0COOBl Pa3I0KEHUs] MHOTOWIEHa HAa MHOXKHTE.
67 [ToBTOpEHME U cHcTeMaTH3alus yueOHOTO 3amnuchIBaTh U I0Ka3bIBaTh (POPMYITy CyMMBI KYOOB U pa3HOCTU KYOOB I
Mmarepuaia o reme «Cymma U pa3HOCTh KyOOB BBIp)KEHUH.
JIByX BbIpaxkeHuil. [IpuMeHeHye pa3nuuHbIX BblunciaTe 3Ha4eHNE BBIPAKEHUH C IEPEMEHHBIMU.
CIOCO00B Pa3IoKEHHs MHOTOWIEHa Ha BBIMoNHATE pa3ioxkeHne MHOTOWISHa Ha MHOXKHTENHN CIIOCOOOM BBIHECE!
MHOXHTEIN» 00111ero MHOXKUTEIS 32 CKOOKH, CIOCOOOM IpyIIHUPOBKY, 10 (opMyIaM
COKpaLIEHHOTO YMHOXEHUS U C PUMEHEHNEM HECKOJIbKUX CIIOCOOOB.
Hcnonp30BaTh yKa3aHHbIE IPE0OPa30BaHMs B IIPOIIECCE PEIICHUS yPABH(
JIOKa3aTeIbCTBA YTBEPXKICHNH, PEIICHHS TEKCTOBBIX 3a71a4.
68 Konmponvnas paboma Ne 5 no meme «Cymma u ITpuMeHATH MOTyYeHHBIE 3HAHKS K PEIEHHIO 3a7ad.
pasnocms Kyooe 06yx evipadricenuii. Ilpumenenue
PA3IUUHBIX CROCOO0E PA3JI0MNCEHUA MHO20YUTIEHA
Ha MHOMCUmMenu»
Dynkyuu (11 uacos)
69 CBsi3u Mex 1y BenmmunHAMH. DyHKIHS [TpuBOANTH IPUMEPHI 3aBUCUMOCTEH MEKTy BeIMYnHaMU. PasznndaTs cp
3aBUCUMOCTEH (pyHKIIMOHAIBHBIE 3aBUCHMOCTH.
OmnuchIBaTh MOHATHUS 3aBHCHMON U HE3aBUCUMOHN MEPEMEHHBIX, (DyHKIIHY
apryMmeHTa (yHKIMHU; CIIOCOOBI 3a1aHus QyHKIUN. POpMyIHpOBaTh OMP
obnactu onpenenenus GyHKIUU, 00JIaCTH 3HAUCHUH (YHKITUH.
OnpenensTs, IBISIETCS JIU JaHHAS 3aBUCUMOCTH (DYHKITHOHAJIEHOH.
70 OYHKIIMOHAIBHBIE 3aBUCHMOCTH Yutate rpaduk GyHKIUH, HAXOJAUTh 3HAYCHNE apTyMeHTa U 3HaYeHue ¢
JUTSI 321aHHOM YHKIIMOHATBHON 3aBUCHMOCTH.
71 Crioco65b1 3aanus QyHKIUN OnuchIBaTh CIIOCOOBI 33/1aHUsT HYHKIIHH.
OmnpenensTh criocod 3ananus GYHKIUN, HAXOJUTh 3HAUEHHE apTyMEeHTa |
(GyHKINU, 3aJTaHHOH OPMYIIOH.
72 3aganue GyHKIUH OmnpenensTb ciocod 3aianus GYHKINN, HAXOUTh 3HAYEHHE apIyMEeHTa
GyHKINU.
73 I'padux GyHKITHI ®dopmynupoBaTh onpeaeacHne rpaduka GyHKINH.
CoctaBnaTh Tabnunbl 3HaYeHUH QyHKIUU. CTpOUTh rpaduK GyHKINH, 3
tabnunano. 1o rpaduky QyHKUMY, SBISIOIEICS MO/IEIBIO PEaTbHOTO TP
OTIPeNIeNATh XapaKTePUCTHUKHU 3TOTO MpoIlecca.
74 IToctpoenwne u uTeHne rpaukoB GyHKIHI ITo rpaduky GyHKIHH, SBISIOMIEHCS MOJEIBIO PEeaTbHOTO IpoIiecca, Ol
XapaKTEePUCTUKHU ITOTO MpoIecca.
75 Jluneiinas QyHkws, e€ rpaduk U cBOiCTBa DopMyIHpoBaTh ONPEAEICHUS INHEHHOW QYHKIINN U TTPSIMOit
MPOTIOPIHNOHATBHOCTH.
OnpenensaTs, ABIIETCS U QYHKINS, 3aJaHHAsT GOPMYIIOH, THHEHHOMH; CT
rpaduK JHHEHHON QYHKITNH.
76 IToctpoenue u uTeHne rpaduKOB JINHEHHON Ctpouts rpaduK IHHEHHON (HYHKIIMH U OIHCHIBATh €€ CBOICTRA.
byHKIIN
77 [IprmMeHeHMe CBOWCTB TMHEWHONW (DYHKINU TIPU [TpumensTH CBOMCTBA TMHEHHON (HYHKIMU TIPH PEIICHUH 3aad.

PpCHICHUH 3a4a4
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M Tema ypoxa (na ypoene yueonwvix oeiicmeuii)
78 [ToBTOpeHue n cucremaruzanys yaeOHOro IIpuBOANTE NPUMEPHI 3aBUCUMOCTEN MEXAY BeIUUMHAMU. Pa3znuyats cp
MaTepuana 1o teme «DyHKIun» 3aBUCHMOCTEH (YHKIIMOHAIBHBIC 3aBUCHMOCTH.
OnuchIBaTh NOHSTHUS: 3aBUCHMON M HE3aBUCHMON IIEPEMEHHBIX, QYHKIH
apryMeHTa QyHKIHHA; CIIOCOOBI 3a1anHus GpyHKIH. @opMyInpoBaTh OIIp
obxacty onpeneneHns GyHKINH, 00TacTH 3HAYCHUN (PYHKINH, TpaduKa
TMHEHHON (QYHKINH, IPSIMOI MPONOPIIMOHATIHHOCTH.
Beruncnars 3HaueHNe GYHKIMH 110 33JaHHOMY 3Ha4eHHUIO apryMenTa. Cc
Tabnuup! 3HaYeHui GyHkimu. CTpouts rpaduk QyHKIUH, 3a1aHHOM Ta0
rpaduky QYHKLHH, SBISIOMEHCS MOJIENIBIO PEabHOTO MPOIIecca, ONPeic
XapaKTepUCTUKY TOro npouecca. CTpouts rpadyK JHHEHHOH QyHKIMN
MPONOPIHOHANIEHOCTU. ONHCHIBATh CBOHCTBA 3TUX (PYHKIHUI.
ITpuMeHsATh NOJTy4YeHHbIE 3HAHUSI K PELICHUIO 3ajiau.
79 Konmponvnaa paboma Ne 6 no meme «@yuxyuuy | IIpUMEHATH NOJIyYEeHHbIE 3HAHUS K PEIIEHUIO 3a/1a4.
Cucmembl 1uHEUNHBIX YpAGHEeHUIL ¢ 06yMA nepemennvimu (17 uacos)
80 YpaBHEHU ¢ ABYMS IEPEMEHHBIMU IIpuBOANTE PUMEPH! YpaBHEHUH ¢ ABYMSI TEPEMEHHBIMH.
OnpenensaTs, ABIIETCS JIU NTapa YKceN pellieHHeM JaHHOTO YpaBHEHHUS ¢,
HNEPEMEHHBIMH.
DopMyNnUpOBaTh ONPEAEICHUS PELICHUS YPAaBHEHUs C ABYMSI IEPEMEHHE
3HAYUT PEIINTh yPaBHEHHE C ABYMS NIEPEMEHHBIMH; Ipadrika ypaBHEHNUS
NEPEMEHHBIMHY, CBOMCTBA YPaBHEHHH C JBYMs IEPEMEHHBIMU.
81 Pemenne ypaBHeHMiI ¢ IByMsI IEPEMEHHBIMHU Pemats ypaBHeHHUS ¢ AByMs niepeMeHHbIMU. CTponTh rpaduk ypaBHEHUsS
HNEPEMEHHBIMH.
82 JInneliHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U IIpuBOANTE NPUMEPHI IMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU.
ero rpaduk OmnpenensaTs, ABIIETCS JIU Napa YiceN pelieHHeM JaHHOTO JINHEHHOTO Y]
JIByMs IepEMEHHBIMH.
DopMynHupoBaTh ONPEAEICHUS INHEHHOTO YpaBHEHHS C ABYMS NIepEeMeH
CtpouTh rpadMK JIMHEWHOTO YPaBHEHHsI C IBYMSI IEPEMEHHBIMH.
83 Pemenue nuHeHbIX ypaBHEHUN C ABYMs IIpuMeHsITh CBOMCTBA JIMHEHHOTO YPABHEHMSI C ABYMsI IEPEMEHHBIMU IIP!
MepeMEHHBIMHU 3ajau.
84 IIpuMmeHeHne CBOMCTB JIMHEMHOTO YpaBHEHHUS C IIpuMeHsITh CBOMCTBA JIMHEHHOTO YPABHEHMSI C ABYMsI IEPEMEHHBIMU IIP!
JIByMs IepEMEHHBIMH IIPU peIIeHUH 33124 3ajau.
85 CucTteMbl ypaBHEHHH C IByMsI IEPEMEHHBIMH. DopMynupoBaTh ONPEEICHNE PEIICHHS CUCTEMBI YPaBHEHHH C IBYMs
I'paduaeckuii MeTO]T pelIeHNs! CUCTEMBI JIBYX HNEPEMEHHBIMH.
JMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH OnuceIBaTh TpadUuecKUii METO] PELIeHHUsI CUCTEMBI IBYX JINHEHHBIX YPs
JIByMsl IEPEMEHHBIMH.
OnpenensiTe KONMYECTBO PEIIEHUH CUCTEMBI IBYX JTMHEIHBIX ypaBHEHUY
nepeMeHHbIMHU. PermaTh rpaduuecku cucreMy ypaBHEHHH.
86 Pewienue cucreM TMHEHHBIX ypaBHEHUI OnpenensiTb KOJIUYECTBO PELIEHUH CUCTEMBI JBYX JTMHEUHBIX YpPaBHEHUY
rpaMIecKUM METOJI0M nepeMeHHbIMHU. PemaTh rpaduuecku cucteMy ypaBHEHHH.
87 ANropuT™M pelIeHUs] CUCTEMBI ABYX JTMHEHHBIX OnuceIBaTh METOA MOJCTAHOBKY JJIsl PELIECHHS CUCTEMBI ABYX JTHHEHHBIX
YpaBHEHHH METOAOM INOJICTAHOBKU YpaBHEHHH C IBYyMS MIEPEMEHHBIMH.
PemaTh cucteMbl 1BYyX JIMHEHHBIX YPABHEHUH METOJOM MOJICTAHOBKHU.
88 Pemenne cuctem JTMHEMHBIX ypaBHEHUN METO10M Pemats cuctemsl JBYX JIMHEWHBIX YPABHEHHUI METOJIOM IOJICTAHOBKH.
MIOJICTAHOBKH
89 AJNTOPUTM PELICHUS CHCTEMBI ABYX JIMHEHHBIX OnuceIBaTh METOA CIOKEHUS U PEIICHUS CUCTEMBI ABYX JTMHEHHBIX Y
YpaBHEHHI METO/IOM CIO0KEHHUS JIByMs TIepEMEHHBIMH.
PemaTh cucreMsl IByX JTMHEHHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU M¢
CII0XKEHUSL.
90 Pemenne cuctem AMHENHHBIX ypaBHEHUN METOJIOM Pemate cuctemsl 1ByX JIMHEHHBIX YPaBHEHUII C ABYMS IEPEMEHHBIMU M¢
CII0XKEHUS CII0XKEHUSL.
91 Pemenne cucteM NMHENHHBIX ypaBHEHUN Pemats cucteMsl 1ByX JIMHEHHBIX YPaBHEHUM pa3NnUYHbBIMU METOAAMU.
92 3agaun, pemaeMble ¢ IOMOIIBIO CUCTEM JIMHEHHBIX | IIpUBOIUTH MPpUMEpPHI peallbHBIX MPOLECCOB, Il KOTOPBIX YpPaBHEHHE C |

ypaBHEHUH

MEPEMEHHBIMU WJIM CUCTEMa YPAaBHEHUH C IByMS IEPEMEHHBIMHU SIBJISIOT
MaTEMaTUYSCKUMHU MOACISIMHU.

PemaTs TeKCTOBBIE 3a/1a4H, B KOTOPBIX UCIOJB3YIOT CUCTEMBI ABYX JIMHE
YpaBHEHUI ¢ ABYMS [IEPEMEHHBIMU KaK MaTeMaTUUECKUE MOJIEIH pealbl
CUTYyaIu.
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93

Pemenue 3agau Ha ABIDKEHHE C TIOMOIIBIO CUCTEM
JIMHENHBIX YpaBHEHUM

Pemrate TekcTOBBIE 3a/1a4X HAa JBM)KEHHUE, B KOTOPBIX UCIOIB3YIOT CUCTE!
JMHEHHBIX yPaBHEHHUH C ABYMsI IEPEMEHHBIMU KaK MaTEMaTHIECKHE MOJ
peaNbHbIX CUTYalUH.

94

Pemmenwne 3a1a4 Ha IPOIIEHTHI M YaCTU C OMOIIIBIO
CUCTEM JIMHEMHBIX YpaBHEHUN

PemaTs TeKCTOBBIE 3aJaUH Ha IIPOLEHTHI U YaCTH, B KOTOPBIX UCTIONB3YK
IBYX JTMHEHHBIX yPABHEHHH C ABYMS IIEPEMEHHBIMHU KaK MaTeMaTHYECKH
peaNbHbIX CUTYalUH.

95

[ToBTOpenue n cucremaTu3anus yaeOHOTO
Mmarepuana 1o Teme « CHCTeMbI TMHEHHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMI

ITpuBOANTE MPUMEPHI YPABHEHUS C IBYMS IIEPEMEHHBIMU; JINHEHHOTO Y
JByMs IEPEMEHHBIMH; CHCTEMBI ABYX JIHMHEHHBIX yPaBHEHUH C JBYMS
NEPEMEHHBIMHY; PEANbHBIX MIPOLIECCOB, s KOTOPBIX ypaBHEHUE C ABYMS
MePEMEHHBIMU UM CHCTEMA YPAaBHEHUH C JByMs NEPEMEHHBIMHU SBIISIOT
MaTeMaTHYECKUMH MOJIENISIMU.

OnpenensTs, ABISIETCS JIU apa YKiceNl PellieHHeM JaHHOTO YPaBHEHUS C
MEPEMEHHBIMH.

DopMynHUpOoBaTh OMPEAEICHUS PEIICHUS YPAaBHEHUS C ABYMS II€PEMEHHE
3HAYUT PELINTh ypaBHEHHE C ABYMS NIEPEMEHHBIMH; Ipauka ypaBHEHUS
HNEPEMEHHBIMY; TUHEHHOTO YPABHEHUS C ABYMS IEPEMEHHBIMU; PEIICHHU:
YPaBHEHHH C IByMs IEPEMEHHBIMH; CBOMCTBA YPaBHEHUII C ABYMs MEpeN
OmnuchIBaTh CBOMCTBA rpadyKa JMHEHHOTO YPaBHEHHS B 3aBUCHMOCTH O1
K03((pUINEHTOB, rpadMueCKU METOA PEIICHHS CHCTEMBI IBYX YPaBHEH
HNEPEMEHHBIMH, METOJ OJACTAHOBKH U METOJ CJIOKEHHS [UIsl PELICHUS CV
JIBYX JINHEWHBIX YPaBHEHUH C ABYMsI IePEMEHHBIMHU.

Crpouth rpaduK JIMHEWHOTO YpaBHEHHs C IBYMsI IEpeMEHHBIMH. Pemrari
JIBYX JINHEWHBIX YPaBHEHUH C ABYMsI IepEMEHHBIMHU.

Pemrate TekcTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX ypaBHE!
JIByMs IEpEMEHHBIMHU SBJISIETCSA MaTeMaTHIECKON MOJEIbIO PEaIbHOTO I
HHTEPIPETUPOBATE PE3yIbTAT PEUICHUS CUCTEMBI.

ITprMeHATh NOTyYEHHBIE 3HAHNS K PELIEHHIO 3aa4.

96

Konmponwvnas paboma Ne 7 no meme «Cucmemut
JIUHEIHBIX YPAGHEHUIL C 08YMA NEPEMEHHBIMUY

HpI/IMGHﬂTB MOJYYCHHBIC 3HAaHUA K PCIICHUIO 3a/1a4.

Iloemopenue u cucmemamuzayus yuedno20 mamepuana 3a Kypc anzeopul 7 knacca (6 uaco

97

CreneHb ¢ HaTypaJlbHBIM TI0Ka3aTelleM H ee
cBoiicTBa. Onepanuu Ha/l OTHOWICHAMH U
MHOTOYJIEHAMH

HpI/IMGHﬂTB CBOICTBA CTCIICHH C HATypaJIbHBIM I1OKa3aTCJICM JIsI BBIYHC]
3HAa4YCHU BBIPAKCHUSA U npeo6pasoBaHI/I$1 BBIpa)KGHI/II\/‘I, COoACpIKaAIUX CTE
HpeO6paSOBLIBaTL BbIpa’KECHHUE B OJHOYJICH CTAHAAPTHOI'O BUAA. CI(.]'IaI[B]
BBIYUTATh MHOTOWICHBI. BEITOIHATE YMHOKEHHUE OJHOYJICHA HA MHOT'OY)
VYMHOXATh MHOTOYWICH HA MHOTOYJICH.

98

DopMyIbl COKpPaIEHHOTO YMHOKEHUSI.
PaznoxeHne MHOTOUIEHOB Ha MHOXKHUTENN

[MpumeHsTh HOPMYITBI COKPAIIEHHOTO YMHOXKEHHUS B ITPOIIECCE PEIICHHS
YPaBHEHUH, JOKA3aTEIbCTBA YTBEPKIACHUN, PELICHNs TEKCTOBBIX 3aJa4.
BLIHOHHﬂTL pa3no>1<eHI/Ie MHOTO4YJICHA HA MHOXHUTCIIU C HpI/IMeHeHI/IeM H¢
crioco0oB.

99

Oyukiun. JInneiHas GyHKIusa

Brrancnarts 3HaueHne GyHKIMY TI0 33JaHHOMY 3Ha4eHHI0 aprymenTa. Cc
Tabnuipl 3HaYeHui GyHkuunu. CTpouts rpaduk QyHKINH, 3a1aHHOM Ta0
rpaduky GYHKIUY, SBISIOMIEHCS MOIETHIO peabHOTO MPOIIECcca, OMPE/It
XapaKTepUCTUKH 3TOTO0 npouecca. CTpouTs rpadyk JMHEHHOW HyHKIMN
pONOpIHOHAILHOCTH. ONHCHIBaTh CBOWCTBA 3THX (PYHKIHI.

100

JluneitHoe ypaBHEHUE C OAHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX YPaBHEHUN C JBYyMs
HNEePEMEHHBIMU

Pewats nmHeliHOE ypaBHeHME B 0011eM Buje. PemaTts ypaBHeHUs, CBOIS
JUHENHBIM YpaBHEHUSIM, YPaBHEHHUS C MOAYJIEM U apaMeTpoM. PemaTs
MOMOILBIO ypaBHEHUH. PenaTe cucTeMsl 1ByX JIMHEHHBIX YpaBHEHUI C 1
HNepeMEHHBIMU. PemaTh TEKCTOBBIE 3aJjauu, B KOTOPBIX CHCTEMA JBYX JIU
YPaBHEHUH C IByMsI IEPEMEHHBIMHU SIBISIETCA MAaTEMaTHUECKONU MOJIEIBIC
pearsHOTO MPOIIecca, M HHTEPIIPETHPOBATH PE3YNIbTAT PEIICHHS CHCTEME

101

Hmozoeasn konmponwvhaa paboma 3a Kypc
anzedpul 7 Knacca

l_[pI/IMer{TB TMOJIYYCHHBIC 3HAHUA K PCIICHUIO 3a1a4.

102

HToroBsIii ypok 3a Kypc anreopsl 7 Kiacca

l_[pI/IMer{TB TOJTYYCHHBIC 3HAHUA K PCIICHUIO 3ajJ1ad.

KasennapHo-TemaTnyeckoe JIaHHPOBaHue K padoyeii mporpamme. Ajreopa. 8 kiiace

Tema ypoxa

Xapaxmepucmuxa OCHOGHBIX 81006 0eAMEbHOCIU YUECHUK
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(na ypogne yuedHbIX Oeiicmeuii)

Beoonoe nosmopenue yueobnozo mamepuana 7 knacca (4 uaca)

1 JluneiiHoe ypaBHEHUE ¢ OJHOMN NepeMeHHON BeimonHaATh MpeoOpa3oBaHus BEIpAKEHUH: TPUBOANTH MOAOOHBIE ciarae
pacKpbeIBaTh CKOOKH. BBIUUCIATE 3HAYECHUE YHCIOBOTO BBIPAKECHUS, PEII
C IOMOIIbIO COCTaBJICHUS YUCIIOBBIX BhIpaXxeHU. Pemars nuHeitHoe ypa
YpaBHEHHUSI, CBOASAIINECS K JINHEHHBIM ypaBHEHHAM. PemmaTs 3a1a4u ¢ 1o
YpaBHEHMH.

2 Lensle BoIpaskeHHS [TpuMeHATH CBOMCTBA CTENIEHH C HATYPaIbHBIM MOKA3aTEIEM JUIS BBIUHC]
3HAUCHMS BBIPAKEHUH M IPEoOpa30BaHUs BBIPAKEHNH, COJCPIKAIIIX CTE
[TpeoOpa30BEIBaTH BEIPAKCHUE B OJHOWIEH CTAHAAPTHOTO BHAA. CKIIaab
BBIUUTATh MHOTOYJIEHBI. Y MHOKAaTh MHOTOUJIEH Ha MHOTOWIeH. Packman
MHOTOWIEH Ha MHOXKUTETH. [IpuMeHaTs popMyIbl COKpPaLIEHHOTO YMHO?
IpoIiecce pelleHs ypaBHEeHUH, 10Ka3aTeIbCTBA YTBEPIKICHUHN, PEILICHHUS
TEKCTOBBIX 3a/1a4.

3 Oynkunu. JInHeliHas GyHKIHS Yurath rpadguk GyHKIMH, HAXOIUTH 3HAYEHUE apIyMEHTa U 3HaUeHHE ¢
JUISl 3aJJTaHHOW (PYHKIIMOHAIBHOHN 3aBUCUMOCTH. COCTaBIISATh TaOIHIIBI 3H
¢ynkimu. Ctpouts rpaduk GyHKIUH, 3anaHHON TabnuuHo. [To rpaduky
SIBIISTFOLIICHCST MOJIETIBIO PEATBHOTO TPOIIECCa, ONPEACIIATh XapaKTEPUCTH
nporiecca. CTpouTh rpaduk THHSHHON QYHKINH 1 OMTUCHIBATH €€ CBOMCT

4 Cuctembl TMHEHHBIX YpPaBHEHUH C IBYMS Pemats ypaBHeHHUS ¢ AByMs niepeMeHHbIMU. CTponTh rpaduk ypaBHEHUsS
MIepeMEHHBIMU NepeMeHHBIMHU. PermaTh CHCTEMBI ABYX TMHEHHBIX YPaBHEHUH Pa3INIHBI

MeToaMH. PermaTh TeKCTOBBIE 3a/1a4H, B KOTOPBIX HCHONB3YIOT CHCTEMB!
JMHEHHBIX YPaBHEHHUH C JBYMsI IEpEMEHHBIMHU
Payuonanvuvie evipasicenun (41 uac)

5 ParnonansHbIe 1po6H Pacnio3HaBatb 11eJIble paloHa bHbIE BRIPAXKEHHs, JPOOHBIC PAI[OHAJIbH
BBIPAKCHUS, IPUBOANUTH NIPUMEPHI TAKUX BBIPAXKECHHH.

DopMyIHpOBaTh ONPEIEIICHNS PAIIMOHAIFHOTO BEIPAXKEHNUS, JOIYCTHMB]
3HAYEHUI epEMEHHOM.

HaxoauTh nomycTHMBble 3HAUEHHS IIEPEMEHHBIX, BXOAIINX B palliOHAITE
BBIPayKECHHUE.

6 Haxoxnenue 1ormycTUMBIX 3HAaU€HUH TTepeMeHHbIX, | HaxoanuTs nomycTrmble 3HaU€HHUS IEPEMEHHBIX, BXOISIINX B pallioHaTh
BXOJUSIIINX B pAllMOHAJILHOE BEIPayKCHHUE BBIpayKEHHE.

7 OCHOBHOE CBOWCTBO PallMOHAIEHON APOOH ®DopMynHpOBaTh OCHOBHOE CBOHCTBO PaIllHOHATBEHON IPOOH.

[IpuMeHsITh OCHOBHOE CBOMCTBO PAlIMOHAIBLHOM IPOOH JJIsl COKpAIICHHUS
peoOpa3oBaHus Ipobeit.

8 [TpuBeneHne paMoHalbHBIX Ipo0eii K 001meMy [TpuBOANTE panoHaNIBHEBIE IPOOH K 00IIEMy 3HAMEHATEIIO.

3HaMEHATEJII0

9 IIpuMeHeHrEe OCHOBHOTO CBOMCTBA IpOOH MpH Pemrate MaTemaTHdeckue 3aa4H, UCIIONb3Ysl OCHOBHOE CBOMCTBO JIpo0u
pemeHnHt 3a1a4y

10 IIpaBuio cnoXkeHus U BBIYUTaHUS PallMOHATBHBIX DopMynHupoBaTh MMPAaBUIIA CIOKEHUS, BBIYUTAHHS Jpo0eii ¢ 0IMHAKOBBIV
Jpobeit ¢ 0NIMHAKOBBIMH 3HAMEHATEISIMU 3HaMEHATeISIMH.

HaxonuTh cymMMy, pa3sHOCTH Jpobeit ¢ 0IMHAKOBBIMH 3HAMEHATEISIMH.

11 CroxeHne 1 BBIYMTaHNE PAMOHAIBHBIX jpodeii ¢ | Pemars MaTeMaTHiecKue 3a1a4u, UCTIONB3YsI CIIOKEHUE U BHIYUTAHHE
OJIMHAKOBBIMHU 3HAMEHATEISIMU panMoHaIbHBIX Ipo0eH ¢ 0AMHAKOBBIMH 3HAMEHATEIISIMH.

12 IIpyMeHeHMe npaBUIa CIOKEHHS U BBIYUTAHUS Pemats MaTemaTudeckue 3aa4u, UCIONb3Ys CIOKEHUE U BHIYUTaHHE
panMoHaIBHBIX Jpo0eii ¢ 0TMHAKOBBIMU panMoHaIbHBIX Ipo0ei ¢ 0IMHAKOBBIMH 3HAMEHATEISIMHU.
3HaMEHATENSAMHU PU PEIICHUH 3a1a4

13 IIpaBuno crnoxeHus ¥ BBIYUTAHUS PallMOHAIBHBIX dopMyIHpoBaTh NpaBHiIa CIOXKEHUs, BBIMUTaHUS Jpo0ei ¢ pa3HBIMU
Jpo0eii ¢ pa3HBIMU 3HAMEHATEISIMU 3HaAMEHAaTeJSIMHU.

Haxoautb cyMMy, pasHOCTb Jipo0eii ¢ pa3HbIMH 3HAMEHATEISIMH.

14 CroxeHHe M BBIYMTaHNE PallMOHATIBLHBIX qpodeii ¢ | Pemars MaTeMaTH4ecKue 3a1a4u, UCIIONb3Ys CIIOKEHUE U BHIYUTAHHE
pa3HBIMH 3HAMEHATEISIMH panMoOHAJIBHBIX APOOeH ¢ pa3HBIMU 3HAMEHATEISIMH.

15 [IprmMeHeHre IpaBMIIa CIIOKEHHS U BEIYHTAHUS Pemrate MaTemaTHdeckue 3a4a49H, UCTIONB3YS CIOKEHUE U BEIYUTaHHE
panMoHATIBHBIX APOOEH ¢ pa3HBIMU 3HAMEHATENSIMHI | PAMOHAIBHBIX IpoOel C pa3HBIMHU 3HAMEHATEISIMH.

TIPY peIIeHUH 3a1a4
16 CrnoeHre ¥ BEIYNTaHNE PAIOHABHBIX Jpobeit CKJ1aIpIBaTh M BRIYMTATh PallMOHAJIBHBIE JpOOH.
17 [IprmMeHeHne IpaBmIIa CIIOKEHHS U BEIYHUTAHUS Pemrate MaTemaTHdeckue 3a4a49M, UCTIONB3YS CIOKEHUE U BEIYUTaHHE

panMoHAJIBHBIX APOOEH MPpH PEelIeHNH 3a/1a4

paIrMoHaIbHBIX IPOOEH.
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18 [ToBTOpeHue n cucremarusanys yaeOHOTo Pacnio3HaBatb 1ieJIble paloHaIbHbIC BRIPAXKEHHS, JPOOHbIC PAIlIOHAIbH
Mmarepuana 1o Teme «OCHOBHOE CBOMCTBO BBIPa)KEHUS, IPUBOANUTH MPUMEPBI TAKUX BBIPAKECHHI.
panuoHaIbHOU Apobu. CroXKeHHE 1 BEIYUTaHHE DOopMyNIHpOBaTh ONPEAEICHUS PAMOHAIBHOTO BBIPAKEHHS], JOITYCTHUMB]
panMoHaIBHBIX APOOEH 3HA4YCHUH IMepeMeHHOH; OCHOBHOE CBOMCTBO PAallMOHAIBHOM qpo0u; mpar

CJIOKECHUSI, BEIYUTaHUSA Ipo0eil; yclIoBre paBeHCTBA APOOH HYIIIO.
[TpuMeHATH OCHOBHOE CBOICTBO paIlOHAIBFHOMN IPOOH ISt COKPAICHHS
npeobpaszoBanus npobdeit. [IpuBoauTts ApobH kK HOBOMY (001IEMy) 3HAME!
Haxonuts cymMy, pasHOCTb ApoOeil. BEIIOIHATE TOXIECTBEHHBIE TPEOQ
palMOHATIBHBIX BBIPAYKCHHH.

ITpuMeHsATH NOJTy4YeHHbIE 3HAHUSI K PELICHUIO 3ajiau.

19 Konmponvnaa pavboma Ne 1 no meme «Ocnognoe | IIpUMEHATH NOJIyYEHHBIE 3HAHUS K PEILIEHUIO 3a/1a4.
c60iicmeo payuonaavbHoll opoou. Cnosxcenue u
eblUUmanue payuoHaIbHbIX Opooeil»

20 IIpaBuno yMHOXEHHUS U IEJICHUS PAllHOHAIBHBIX ®DopMyIHpoBaTh NpaBHUiIa YMHOXKEHHUS, ISJICHUs IpoOeit.

Jpobeit Haxoauth mpou3BeieHHe U YacTHOE POOeii.

21 [IpaBuiio Bo3BeAeHMS palliOHAIBHON ApoOU B DopMynupOBaTh MPABUIIO BO3BEACHUS PAIIMOHAIBHOMN IPOOH B CTEIICHD.
CTENEHb [TpuMeHATH IpaBHUIIO BO3BEACHHS PAIMOHAIBLHON IPOOH B CTENECHB TIPH |

3ajau.

22 YMHOXEHHUE 1 JIeJICHHE PallMOHAIBHBIX Ipo0eii. YopoaTs BEIpaXKeHUs!, HCIOb3Ys NPaBUIa YMHOKEHHS U IEICHUS
BosBenenne pannoHaIbHOM ApoOH B CTETICHD panMoHAIBHBIX ApoOeH, MPABMIIO BO3BEICHHS PallMOHAILHON IPOOH B C1

23 IIpyMeHeHNe NpaBUT yMHOKEHUS U ACTICHUS Pemate MaTemaTHdeckue 3a1a4u, UCTIONbB3YS MPaBUIIA YMHOKEHHS U JIET
panroHAIBHBIX Ipo0eH, BO3BEACHUS panMoHaIBHBIX ApOOEH, MPABUIIO BO3BEICHUS PALIMOHAIBLHON IPOOH B C1
panroHaIBHON APOOH B CTETICHD NP PELICHUH
3aja4

24 ToxnecTBeHHBIE TPe0OPa30BaHMS PALIMOHATBHBIX DopMynUpOoBaTh OMPEAETICHUS TOXKIECCTBEHHO PABHBIX BBIPAKECHHM, TOX
BBIpO)KEHUH BBINONHATH TOXK/IECTBEHHBIE IPE0OPa30BaHusI PALIMOHAIBHBIX BBIPAKCHI

25 [IpeoOpa3oBaHKe palMOHATBHBIX BHIPAKEHHN [TpeoOpa3oBbIBaTh palliOHAIbHBIC BHIPAKEHHMSI.

26 [IpeoOpa3oBaHKe palMOHAIBHBIX BHIPAKEHUN [TpeoOpa3oBbIBaTh palliOHAIbHBIC BHIPAKEHHMSI.

27 [ToBTOpEHHE U cHcTeMaTH3aLUsl y4eOHOTO DopMynHpOBaTh OMPEAETICHUS TOXKIECTBEHHO PABHBIX BBIPAKECHHM, TOX
MaTepHaja 1o TeMe «Y MHOXKCHHE U JIeJIeHUE NpaBuJia yMHOXKEHUsI, IeIeHHs ApoOei, BO3BeJeHUs IPOOH B CTEIICHb.
panuoHaIbHbIX ApoOei. ToxrecTBeHHbIE HaxonuTs npon3BenieHre U 9acTHOE ApoOei. BRIMOTHAT TOXKAECTBEHHD
npeoOpa3oBaHMs PallMOHANBHBIX BBIPAKEHHI» peoOpa3oBaHus ParMOHAIBHBIX BEIPAXKEHUI.

ITpuMeHsTH MOJTydYeHHBIE 3HAHMS K PEIICHHIO 3a/1ay.

28 Konmponsuaa paboma Ne 2 no meme [TpuMeHsITh MOJTy4eHHbIE 3HAHMSI K PEIICHHIO 3a/1a4.
«Ymnoorcenue u denenue payuoHanbHuIX Opodeil.

Toorcoecmeennsvie npeobpazosanus
PAUUOHATIbHBIX BLIPANHCEHUT)

29 PaBHOCHIBHBIE ypaBHEHHS. PannoHanbHbIe DopMynUpOBaTh ONPEAEICHUS PABHOCUIBHBIX YPABHEHUH, PAlMOHAIBH(
YpaBHEHHUS YPaBHEHHsI, CBOMCTBA ypaBHEHHI.

OmnwuceIBaTh TpapUUecKuil METO/T peIICHNs YPaBHEHHH C OHOI IepeMeH
Pemrates ypaBHeHHs ¢ IepeMEHHOH B 3HaMeHaTele Apoou. Pemats parmo
YpaBHEHHUSL.

30 Peuienue panmoHanbHbIX YpaBHEHUI PemaTh panmoHaabHble YpaBHEHUSI.

31 Pemenne 3a1a4 ¢ MOMOIIBIO PAaBHOCHIIBHBIX Pemrate parpioHabHBIE YpaBHEHHS, 3aa9H C TIOMOIIBI0 PABHOCHIIBHBIX
YpaBHEHUH YPaBHEHMI.

32 CreneHp C IeIBIM OTPUIATEIBHBIM ITOKa3aTeIeM DopMynupoBaTh OTPEAEICHUS CTEIICHH C HYJIEBBIM ITOKa3aTeNeM, CTETIe]

OTPHIIATEIFHBIM TIOKA3aTEIIEM.
ITpencraBusTh cTeneHb B BUJE IpoOH M JpoOb B BUIE CTEIICHH.

33 Brruncienne 3Ha4eHUN BRIpAKEHUH, COAECPKAIINX | BBIUNCIIATE 3HAUCHHE BRIPAYKEHHS, COJEPIKAIIETO CTETIEHH C IEITBIM
CTETICHH C IIeJIBIM OTPHULATEIHLHBIM TOKa3aTeNIeM OTPHIATENIFHBIM OKA3aTeJIeM, 3alMCHIBATh YUCIIO B CTAHJAPTHOM BHJIE.

34 IIpeobpa3oBaHne BEIpaXECHUH, COAEPIKAIINX BrranciaTs 3HaUeHNE BRIpaKEHHS ¥ IPE0OPa30BhIBATH BRIPAKEHHE, COJI
CTEINEHHU C LIeJIbIM OTPHULATENIbHBIM TOKA3aTENIEM. CTENEHU C LEJIBIM OTPHULATENIbHBIM OKA3aTENIEM.

35 CpaBHeHUE yuCel, 3alIUCAHHBIX B CTAHAAPTHOM DopMynupoBaTh ONPEAEICHNE CTaHAAPTHOrO BUA YHCTIA.

BUJE 3anuceIBaTh YUCIA B CTAHIAPTHOM BUJE.
CpaBHMBATh YUCIIA, 3aMCAHHBIE B CTAHJAPTHOM BUJIE
36 CBoIiCTBa CTENIEHHU C LIEJIBIM IIOKa3aTeNeM DopMynIUpOBaTh CBOMCTBA CTENEHHU C LIETBIM MTOKA3aTEIEM.

Jloka3bpIBaTh CBOMCTBA CTEIIEHH C LICJIBIM TT0Ka3aTeNIeM.
[TpuMeHsTH CBOMCTBA CTENEHHM C LIEJIBIM ITOKa3aTelieM JJIsl TpeoOpa3oBaH
BBIPXKEHUIL..
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37 Brluncnenue 3HaueHUH BBIpRKEHHH, COJEPKAIUX | BeaucisaTh 3HaUeHHe 1 MpeoOpa3oBhIBaTh BEIPAXKECHUE, CO/IEPIKALIIEE CTe
CTEIICHH C IIETIBIM MOKa3aTeIeM IIETIBIM [TOKA3aTEIIEM.
38 IIpeobpa3oBanHne BRIpaXCHUH, COACPIKAIINX BrrancaTes 3HaUeHIE U IPeoOpa30BBIBATh BRIPAKCHUE, COIEPIKAIIEe CTe
CTEIICHH C IIETIBIM MOKa3aTeIeM IIETIBIM [TOKA3aTEIIEM.
39 IIpumeHeHne CBOMCTB CTENEHHU € LIENIBIM Pemats MaTeMaTuueckue 3a1auu, UCIOJIb3Ys CBOMCTBA CTEIIEHU C LIEIIBIM
MIOKa3aTeJIEM IIPH PEIICHHUH 3a/1a4 MOKa3aTEeTIEM.
40 OO6paTHO MPONOPIIHOHATBHAS 3aBUCUMOCTD DopMynHpoBaTh OTpeieTICHNE OOPaTHOM MPONOPIIMOHAIEHOCTH.
BEJINIUH 3agaBaTh 00paTHO MPONOPIMOHAIBHYIO 3aBHCUMOCTh BEJIMYHH.
41 OyHKINA y = E u e€ rpadux DopMynupoBaTh CBOMCTBA PYHKINHN Y = %
BemmonHATE mocTpoeHue U YTeHne rpaduka QyHKIUH Y = E
42 HOCTPOGng rpaQuka i HCClIe10BaHNe GyHKLMH CrpouTth rpaduk u Uccie1oBaTh QYyHKIUIO BUAa Y = ;
BHIA Y = —
43 [MTocTpoeHue rpadMKoB QYHKIMH, COAEPIKALIIX Crpoutb rpaduku GYHKIHH, COAEPIKAIINX MOTYJIb, 3a/IaHHBIX KYCOYHO.
MOJTyJIb, 33JJAHHBIX KYCOUHO
44 [ToBTOpEHME U cHcTeMaTH3aLusl y4eOHOTO DopMynHUpoBaTh ONPEAEICHUS PABHOCUIBHBIX YPABHEHUH, PallMOHAIBH(
MaTepHaia 1o teme «PanyoHaabHbIe ypaBHEHHUS. YpaBHEHMUsI, CTEIICHH C HYJIEBBIM ITOKa3aTeseM, CTETIEHU C OTPHLIATE/IbHE!
CreneHsb C LeJIbIM OTPUIIATEIbHBIM [TOKA3aTeIeM. Mokas3arteseM, CTaHAapTHOTO BUJA YKciia, 00paTHON MPONOPIHOHAIBEHOC
OyHKIIS Y = S u €& rpaduK» CBOMCTBa CTeHiHI/I C LIEJBIM TIOKa3aTeNeM, CBOHCTBA YPaBHEHHUH, CBOMCTE
byHKINU Y = =
Jloka3bIBaTh CBOKCTBA CTEIICHU C LIEJIBIM I10KA3aTEIIEM.
OmnwuceIBaTh TpapuUecKuii METO pelIeHUs YpaBHEHH C OAHOH IepeMeH
PemaTs ypaBHEHHUS ¢ IEpEeMEHHOW B 3HAMEHATENE APOOH.
[TpuMeHATH CBOMCTBA CTETIEHH C LIEIBIM ITOKa3aTesIeM Al TpeoOpa30BaH
BBIP&KCHUH. 3aIMCHIBATh YNCIIa B CTAHAAPTHOM BHJIE.
BemmonHATE mocTpoeHue 1 uTeHne rpaduka QyHKIIH Y = E
[TpuMeHsATh NOoNyYeHHBIC 3HAHNS K PEIICHHMIO 3a/1ad.
45 Konmponwvnasa paboma Ne 3 no meme ITpuMeHATH NOTyYEeHHBIE 3HAHUS K PELLIEHHIO 3a/ay.
«Payuonanvnvie ypasnenus. Cmenens c yensim
ompuyamenvusim nokazamenem. Qynkyus 'y = %
u eé zpaghuxy
Keadpamnuwie kopnu. /leiicmeumenvusie uucna (26 uacog)
46 ®ynxuus y = x2 u eé rpadux ®opmynupoBath cBoiicTBa GyHKIMH Y = X2,
Crpourts rpaduk GyHKImEu y = X2,
47 Ioctpoenwue rpaduka u uccie0BaHUE PYHKIIUU BLITIONHATL MOCTPOEHHE U uTeHHE rpaduka GyHKIMH Y = X2 1 QyHKIHI
BuIA y = x° 3aJJaHHOM KYCOUHO.
48 [MocTpoenue rpadukos GpyHKIU y = x2 1 BBITIONHATE OCTPOEHHE U UTeHHE rpaduka GyHKIMH Y = X% ¥ QyHKIHI
3aJIaHHBIX KyCOYHO 3aJJaHHOM KyCOYHO.
49 KBazparHble kopHH. AprdMeTHiecKuii DopMynHupoBaTh OTMPEAEICHNS KBaAPATHOTO KOPHA U3 YHCHA, apupMeTH
KBaJIpaTHBIN KOPEHb KBaJIpaTHOTO KOPHS M3 YMCIIa; CBOWCTBA apH(PMETHIECKOTO KBaIPATHOTO
Jloka3pIBaTh CBOHCTBA apH(METHIECKOTO KBaJIPATHOTO KOPHS.
[TpumeHsaTh NOHSTHE apU(PMETHIECKOTO KBaAPaTHOTO KOPHS ISl BBIYHCI
3HAa4YEHUH BBIPAXKEHUI.
YrpomaTe BRIpaXeHHsl, CojiepKalye apuMeTHIecKie KBaapaTHble KOp
50 VYrpouieHne BeIpaXeHHH, COeprKallux YrpomaTs BEIpaXeHusl, CoiepKaline apuhMeTHIecKie KBaapaTHbIe KOp
apu(MeTHYecKre KBapaTHbIE KOPHU
51 Pemenue ypasrenuii Buga [1° = [ u+/[] = [ YrpormaTs BEIpaXeHusl, CojiepKaliye apuMeTHIecKie KBaapaTHbIe KOp
PemaTh ypaBHeHHUs.
52 IIpumenenue onpeeaeHus: 1 CBOUCTB Pemats MaTemaTHueCcKue 3a/1a4d, UCIOJIB3YS ONpEIeNIeHne U CBOMCTBA
apu(METHIECKOTro KBaAPaTHOTO KOPHS IpH apu(METHIECKOT0 KBaJPaTHOTO KOPHS.
pemeHnn 3a1a4d
53 MHOX€eCTBO U €T0 IIEMEHTEHI OmnwuceIBaTh MOHATHE MHOXKECTBA, 3JIEMEHTa MHOKECTBA, CIIOCOOBI 3a1aH
MHOXECTB.
DopMynupoBaTh ONMPEIeICHNE PAaBHBIX MHOXKECTB.
3aaBaTh KOHEYHbIE MHOXKECTBA, PACIIO3HABATh PABHBIC MHOYKECTBA.
54 3ajiaHie MHOYKECTB, PacliO3HABaHHUE PaBHBIX 3ajaBaTh KOHEYHbIC MHOXECTBA, PACIIO3HABATh PABHBIC MHOXECTBA.

MHOKCCTB
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55 ITonmHOXkecTBO. Oneparuu HaJ MHOXECTBaMU DopMynupoBaTh ONPEAEICHUS OAMHOXKECTBA, IEPECEUCHNSI MHOXKECTB,

00BEIUHEHNS] MHOKECTB.
HaxoauTh MogMHOXKECTBA JAHHOTO MHOXECTBA, IIEPECCUCHNE U OOBEIUE
MHOKECTB, HIUTIOCTPUPOBATh PE3YNIbTAT ONEPALUI HAll MHOKECTBAMH C I
IuarpaMm Jiepa.
56 Haxoxnenne moaMHOKeCTBa TaHHOTO MHOKECTBa, | HaxoanTh moaMHOMXKeCTBa JAHHOTO MHOXECTBA, TIEPECCUCHNE U OOBEIUE
nepeceveHne 1 00bEANHEHNE MHOXKECTB MHOKECTB, MIUTIOCTPUPOBATh PE3YNbTAT ONEPALUI Hall MHOKECTBAMH C I
muarpamMm Jiepa.

57 YucnoBsle MHOXKECTBA OnuchIBaTh MHOKECTBO HATyPaIbHBIX YHCEJN, MHOXECTBO IIEJbIX YUCE,
MHOXECTBO PallMOHAJIBHBIX YHCEN, MHOKECTBO JEHCTBUTEIBHBIX YHCE I
MEXAY STHMH YHCIOBBIMH MHOXKECTBAMH; CBSI3b MEXKAY OCCKOHEUHBIMHU
JIECATUYHBIMHU JIpOOSMH U palliOHAILHBIMU, UPPALMOHAIBHBIMU YHCIaM
Pacnio3HaBaTh panMoHangbHbIE U UppAaLMOHANbHEIE Yncaa. [IpuBoIUTS Ip
palMOHATIBHBIX YHCEJ U UPPALIIOHAIBHBIX YHCEL.

58 Omneparnuu HaJl YUCIOBBIMU MHOYKECTBAMU BrImonHATE peobpa3zoBaHye BRIPAKEHUH C IPUMEHEHUEM BBIHECEHHS M
U3-TI0J] 3HaKa KOPHS, BHECEHHSI MHOXKHUTEIS 1O/ 3HAK KOPHS. BBINOIHATE
0CBOOOX/ICHNE OT UPPAIIIOHATIBHOCTH B 3HAMEHATEIE JPOOH, aHAIN3
COOTHOIIEHUH MKy YHCIOBBIMUA MHOXKECTBAMH U MX 2JIEMEHTAMU.

59 CBoiicTBa apu(pMETHIECKOr0 KBAAPATHOTO KOPHS ®dopMyIHpoBaTh CBOMCTBA apU(METHUECKOTO KBAIPATHOTO KOPHSI.
Jloka3pIBaTh CBOHCTBA apH(METHIECKOTO KBAIPATHOTO KOPHS.
Ynpomath BEIpaKeHus!, CoAeprKanye apupMeTHIecKue KBaJpaTHbIC KOT

60 [IprmeHeHne cBOMCTB apu(hMETHIECKOTO [TpumeHATH CBOMCTBA apr()METHIECKOTO KBaJPATHOTO KOPHS IPH YIIPOIl

KBaJPaTHOTO KOPHsI ITPH yNPOLICHUH BBIPAKECHUIN BBIPa)KEHUIA.
61 [IprmeHeHne cBOMCTB apH(METHIECKOTO [TpumeHATH CBOMCTBA apr()METHIECKOTO KBaJPATHOTO KOPHS TIPH PEIICE
KBaJJPaTHOTO KOPHsI ITPH PELISHUH 3a/1a4 MaTeMaTHYECKUX 3aad.

62 ToxnecTBeHHBIE TPE0OPa30BaHKS BBIPAKEHUIH, BrImonHATE npeobpa3zoBaHye BRIPAKEHUH C IPUMEHEHUEM BBIHECEHHS M

coJIeprKalX apu(MeTHIECKIE KBaIpaTHbIE KOPHU | M3-110J] 3HAKa KOPHsI, BHECEHHS MHOXKHUTEIS TO/1 3HAK KOPHSI.

63 YpoieHue BeIpakeHHi, coaepKaIiux [TpeoOpa3oBbIBaTh BRIpaXKECHUS, COCPIKaIe apu(pMeTHIeCKue KBaapar!

apu(MeTHYeCcKre KBaJpaTHbIe KOPHU

64 OcBoOoxeHne Jpodu OT UPPALMOHAIBEHOCTH B [TpeoOpa3oBbIBaTh BBIPAXKEHUS, COAEpIKAILIHE apru(PMETHIECKUE KBaIpaT!

3HaMeHaTese 0cBOOOX/IATh JIPOOb OT MPPAIMOHAJILHOCTH B 3HAMEHATEIIE.

65 [Tpeobpa3oBaHKe BEIpRXEHUH, COEPIKAIIIX [TpeoOpa3oBbIBaTh BBIPAXKEHUS, COAEpIKAILIME apu(PMETHISCKUE KBaApaT!

apu(MeTHYeCcKre KBaJpaTHbIe KOPHU

66 [TpeoOpa3oBaHKe BBIpAKEHHUH, COJIEPIKAIINX [TpeoOpa3oBbIBaTh BBIPAXKEHUS, COAEPIKALIME apru(PMETHISCKUE KBaIpaT!

apu(MeTHYecKre KBaJpaTHble KOPHU

67 OyHkuus [ = VI ueé rpadux dopmynupoBath CBOCTBa PyHKIMH [| = V. Ctpourts rpaduk QyHKIIK
V.

IpumensTh cBoficTBa ynkiuy Buaa [ = /[ u1s pelnenns 3aaad.

68 Ipumenenue cBoiicTB dyukiuu Buna (] = +/[ npu | TIpuMensTs cBoiicTBa dyHKImu Buna [| = /(] 111 pemeHus 3a1a4.

peleHnHy 3a1a4y

69 IMoctpoenue rpadukoB GhyHKIui [ = VO u [TpuMeHsSITh CBOMCTBA QYHKIIUHU BUa [| = VI st peleHus 3a1ay.

3aJaHHBIX KYCOYHO
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70

[ToBTOpeHue n cucremarusanys yaeOHOTo
Mmarepuana o Teme «KBazpaTHbie KOpHI»

OnuchIBaTh NOHITHE MHOYKECTBA, 3JIEMEHTa MHOXKECTBa, CIOCOOHI 3a]JaH
MHOKECTB; MHOXKECTBO HATYPAIIbHBIX YHCEN, MHOXKECTBO LENBIX YUCEI, !
palMOHAIBHBIX YHCEN, MHOXKECTBO JEHCTBUTEIBHBIX YHCEN U CBSI3U MEX
YHCIIOBBIMH MHOKECTBAMH; CBSI3b MEXKAY OCCKOHEUHBIMH JIECATHIHBIMA
palMOHAIBHBIMH, UPPALMOHAIBHBIMY YHCIAMH.

PacnosHaBaTh panlMOHaIbHBIE U UPPALMOHANBHBIE YHCcaa. [IpuBOIUTS IIp
palMOHAIBHBIX YHACEN U UPPAHOHAIIBHBIX YUCEI.

3amuchIBaTh € MOMOIIBIO (OPMyIT CBOICTBA NEHCTBUH C AEHCTBUTEIBHBI!
YHCIaMH.

dopMynHupoBaTh ONpeeseHHs KBaIpaTHOTO KOPHS U3 Yucia, apudmern
KBaJPaTHOTO KOPHs U3 YHCIa, PABHBIX MHOXKECTB, ITOJIMHOXKECTBA, NEPEC
MHOYXECTB, 00 IMHEHHS MHOKECTB; CBOHCTBA hyHKImMm [ = [17,
apu(MEeTHIECKOTO KBAIPATHOTO KOPHs, hyHKIuH [| = /(.
Jloka3bIBaTh CBOMCTBA apU(PMETHIECKOTO KBAIPATHOTO KOPHSI.

Crpouts rpaduku pyskumit [ = (17 u [ =~/

[TpumeHsTh NOHsTHE apU(PMETHYECKOTO KBaAPATHOTO KOPHS JUISl BBIYUCI
3HAYEHUH BBIPAKECHUI.

YupormaTh BEIpaXeHUsl, CojiepKalie apuhMeTHIecKie KBaapaTHbIe KOp
Pemats ypaBHeHus. CpaBHMBATh 3HaUCHHS BbIpakeHUl. BhIMONHATE
npeoOpa3oBaHKe BHIPAKEHUH ¢ IPUMEHEHUEM BBIHECEHHSI MHOKHUTEIIS 1!
3HaKa KOPH:, BHECCHHSI MHOXHTEJIS 1T0]] 3HAK KOPHsL. BBIOIHATE 0CBOOC
MPPALOHATIBHOCTH B 3HAMEHATENE IPOOH, aHAIN3 COOTHOIICHUI MEXKIY
YUCIIOBBIMH MHOXECTBAMU H UX DJIEMEHTaMH.

ITprMeHATh NOTyYEHHBIE 3HAHNSI K PEIEHHIO 3aa4.

71

Konmponwvnasa paboma Ne 4 no meme
«Keaopammnuie kopuuy

HpI/IMeHHTB MOJYYCHHBIC 3HAaHUA K PCIICHUIO 3a/1a4.

Keadpamnuwie ypasnenus (25 uacoes)

72

KBanpatnsle ypaBHEHUS

Pacno3HaBaTh ¥ NpUBOIUTH MIPUMEPHI KBAJIPATHBIX YPaBHEHUN PA3IUYHE
(TTOJTHBIX, HETIOJIHBIX, TPUBEAEHHBIX ).

OmnwuceIBaTh B 00IIIEM BHJIE pEIIeHHe HEIOTHBIX KBaJPaTHBIX yPaBHEHUH
DopMynHupoBaTh OTMPEAEICHNS YPaBHEHNUS IEPBOH CTENICHH, KBaPaTHOT
YpaBHEHHUSL.

73

Pemenne HENOJIHBIX KBAaIPATHBIX YPaBHEHUN

Pacnio3HaBaTh BU/IBI HETIOJIHBIX KBAIPATHBIX YPaBHEHHH, HAXOJUTD B 001
pELICHNE HENIOJIHBIX KBAPATHBIX YPaBHEHUM.
PemaTh HenoJIHbIE KBaAPAaTHbIE YPAaBHEHUSI.

74

Pemenue 3a1a4 ¢ NOMOIIbIO HENOJIHBIX
KBaJIpaTHbIX YPABHEHUH

Pemrats MmaTemaTuueckue 3aaa4u, UCIIOJIb3YA HCIIOJHBIC KBAAPATHBIC YD«

75

®dopmyina KOpHEH KBaIpaTHOTO ypaBHEHUS

DopMynupoBaTh OTMPEAEICHNE TUCKPUMUHAHTA KBAAPATHOTO YPABHEHHUS
3amnmcheIBaTh U I0Ka3bIBaTh (POPMyYITy KOpHEH KBaJpaTHOTO ypaBHEHHUS.
HccnenoBaTh KONMYECTBO KOPHEH KBaJJpaTHOIO YPAaBHEHUsSI B 3aBUCUMOC
3HaKa ero JUCKpUMHUHAHTA.

Pemate kBaspaTHEIE ypaBHEHUSI.

76

Pemenune kBafipaTHbIX ypaBHEHHUH

Pematp KBajipaTHbIE ypaBHEHHSI.

77

Pemenne 3a1a4 ¢ mOMOLIBIO KBaJAPATHBIX
ypaBHEHUH

CocTaBisiTh KBaJIpaTHBIC YPABHCHUA U YPABHCHUSL, CBOSIINECA K KBAJP:
SABJIAONIUECS MAaTEMATUYCCKUMU MOICIISIMU PEAJIbHBIX CHTyaHHﬁ.
Pemats 3a/1a4u, MCIO0JIb3Yys KBaApPaTHLIC YDABHCHNA.

78

Perienne KkBaJipaTHBIX YpaBHEHHH C TapaMeTpoM

Pemate maTeMaTudeckue 3a/1a4u, MCIOJb3Yys KBAJIPATHLIC YPABHCHUS.

79

Teopema Buera

dopmynmpoBats TeopeMy Buera u oOpatnylo e Teopemy.
Jloxa3sIBaTh TeopeMmy Buera (mpsimyto u 06paTHyIo).
[TpumensTh TeopeMy Bueta u oO6paTHyto el Teopemy.

80

Pemienue kBagpaTHBIX YpaBHEHUH € TOMOLIBIO
TeopeMbl Buera

Hcnonp3oBath TeopeMy Buera u reopemy, obpatHyro Teopeme Buera, 1y
peLIeHUH 3a/1a.

81

IIpumenenue TeopeMsl Buera nipu pemennu 3agad

Hcnonp3oBath TeopeMy Buera u reopemy, obpatHyro Teopeme Buera, 1y
peLIeHUH 3a/1a4.

20



Xapakmepucmuka OCHOGHBIX 61006 0eAMETbHOCIU YUeHUr

- BT (na ypoene yuebHwvix oeiicmeuii)
82 [ToBTOpeHue n cucremarusanys yaeOHOTo Pacnio3HaBaTh ¥ IPUBOIUTH MIPUMEPHI KBaJAPATHBIX YPaBHEHUH Pa3INYHE
MaTepHana 1o teme «KBagpaTHbele ypaBHEHHSI. (TTONTHBIX, HETIOJIHBIX, TPUBEAEHHBIX ).
Teopema Buera» OmnuceIBaTh B 00IIEM BHIE PEIICHHE HEMOIHBIX KBAJPATHBIX yPaBHEHUN
DOopMyNIHpOBaTh ONPEAEICHUS YPABHEHUS TIEPBOH CTENIEHH, KBaJPAaTHOT
YpaBHEHHMSI; JUCKPUMHHAHTA KBaJpAaTHOTO ypaBHEHUs; TeopeMy Buera n
el Teopemy.
3amucheIBaTh U IOKa3bIBATh (POPMyYITy KOpHEH KBaJAPATHOTO YPaBHEHHUS.
HccnenoBaTh KONUYECTBO KOPHEH KBAaJpaTHOIO YPAaBHEHUS B 3aBUCUMOC
3HaKa ero JUCKpPUMUHAHTA.
Jloka3eiBaTh TeOpeMbl Bueta (psiMyto U 00paTHYIo).
[Tpumenst Teopemy Buera u oOpaTHyro eif Teopemy. CocTaBIsITh KBAJAP
YpaBHEHHUS U YPABHEHUs, CBOJAIIMECS K KBAJAPATHBIM, SIBISIOLINECS
MaTeMaTHUYECKUMH MOJIENIIMU PEAbHBIX CUTYaIUI.
ITprMeHATh MOTyYEHHBIE 3HAHUS K PEIICHHIO 3a1a4.
83 Konmponwvnasa paboma Ne 5 no meme ITpuMeHATH MOTyYeHHBIE 3HAHKS K PELEHHIO 3a/ad.
«Keaopamnuvie ypasnenua. Teopema Buemay
84 Ksanpatnslii TpéxuneH Pacno3HaBaTh M IpUBOIUTH MPUMEPHI KBaJAPATHBIX TPEXUICHOB.
DopMyNnHUpOBaTh ONPEAEICHUS KBaAPATHOTO TPEXUIIEHA, TUCKPUMUHAHT:
KBaJPaTHOTO TPEXUIJIEHa, KOPHS KBaJAPaTHOTO TPEXUIECHA; CBONCTBA KB/l
TpEXWICHA.
Jloxa3bIBaTh TEOPEMY O Pa3IOKEHUU KBAJAPATHOTO TPEXUICHA HA MHOXKH
CBOMCTBE KBaIPaTHOTO TPEXUWIEHA C OTPULATEIBHBIM AUCKPUMHHAHTOM.
BbINOJIHATE pa3ilooKeHUE KBAIPATHOIO TPEXUICHA HA MHOKUTENH.
85 Pa3noxeHue KBaJpaTHOIO TPEXUJICHA HA JIMHEHHbIE | BBINOIHATE pa3ilockeHUE KBAIPaTHOIO TPEXUYJIEHA HA MHOKUTEIH.
MHOXHTENH
86 IIpuMeHeHre pa3aoKeHus KBaApaTHOro TpéxuieHa | PemaTs MaTeMaTH4ecKue 3a/1a4d, UCIIONIB3Ys pa3iokKeHHe KBaIPaTHOTO *
Ha JJMHEHHBIE MHOXKUTEIIN NP PeIICHUH 3a1a4 Ha JIMHEHHBIE MHOXKUTEIIN.
87 bukBanpaTHble ypaBHEHU OmnwuceIBaTh Ha MPUMEpax METOJI 3aMEHbI IEPEMEHHOH JUIsl pelleHHs ypa
Pemrats OukBagpaTHBIE ypaBHEHHS, PELIaTh YPaBHEHUS METOIOM 3aMEHE
HNEPEMEHHBIX.
88 JlpoOHO-paloHa bHbIe YPaBHEHUS PemaTs ypaBHEHNSI METOIOM 3aMEHBI TIEPEMEHHBIX, PeIIaTh APOOHO-
pallMOHAIbHbIE YPABHEHHSI.
89 Pemenne ypaBHeHUi, CBOAAIUXCA K KBaJpaTHBIM PemaTs ypaBHEeHHSI METOZOM 3aMEHBI IEPEMEHHBIX, PEIIaTh APOOHO-
YpaBHEHHSIM pallMOHAIbHbIE YPABHEHHS.
90 Pemenne ypaBHeHUi, CBOAAIUXCA K KBaPaTHBIM PemaTs ypaBHEeHNSI METOIOM 3aMEHBI TIEPEMEHHBIX, PEIIaTh APOOHO-
YPaBHEHHSIM pallMOHAIbHbIE YPABHEHHSI.
91 Pemenne 3ana4 Ha IBHXKEHHUE 110 IOPOTE C CocTaBIATh KBapaTHBIC YPABHEHUS U ypaBHEHUS, CBOAAIIMECS K KBAD:
MOMOIIBIO PAIlIOHAIIBHBIX YPaBHEHHUI SIBIIIOIINECS] MATEMAaTUIECKUMU MOJEIISIMY PeabHbIX CUTyallnui.
Pemate TekcTOBBIE 3a/1a4K Ha JBHXKEHHUE IO JOPOTe € IIOMOIIBIO PalliOH
YpaBHEHHUH.
92 Pemenue 3amad Ha JBMOKEHHUE 1O BOjie € MOMOINbl0 | CocTaBiIATh KBaJpaTHBIC YPAaBHEHUS U YPABHEHUS, CBOIAIINECS K KBaJIP:
panMoHAJIBHBIX yPaBHEHUH SIBIISIOIINECS] MAaTEeMaTHIeCKUMHU MOJEIISIMH PeabHbIX CUTyalni.
Pemrates TekcTOBEIE 3a/1a9X Ha JBIKEHHE IO BOJIE C TOMOIIIBIO PALMOHAI
YpaBHEHUH.
93 Pemenne 3a1a4 Ha YUCITIOBBIE BETTMYUHEI C CocTaBiATh KBapaTHBIC YPAaBHEHUS U yPaBHEHNUS, CBOASIINECS K KBAIP:
MOMOIIBIO PAITMOHAIBEHBIX YPaBHEHUN SBIISIFOIIMECS] MAaTEMAaTHIECKUMHU MOAETISIMH PEaTbHBIX CHTYalni.
Pemate TekcTOBBIE 3a/1a4K HA IPOU3BOIUTENBHOCTD C TIOMOIIBIO PALUOH
YpaBHEHHH.
94 Pemenne 3ana4 ¢ TOMOLIBbIO pallMOHATIBHBIX CocTaBIATh KBapaTHBIC YPAaBHEHUS U ypaBHEHUS, CBOASIIMECS K KBAP:

ypaBHEHUH

SABJIAOMNIUECS MAaTEMATUICCKUMU MOICIISIMU PEAJIbHBIX CHTyaHHﬁ.
Pemate TekcTOBEBIE 3aJa41 ¢ IOMOUIbIO pAllMOHAJIbHBIX ypaBHCHHﬁ.
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Xapaxkmepucmuka 0CHOGHBIX 61006 OeAMEIbHOCH U YUEHUT
(na ypoene yuebHwvix oeiicmeuii)

95

[ToBTOpEHME U cHcTeMaTH3aLUsl y4eOHOTO
Matepuana 1o reme «KBanpaTHblil TpEXUIIEH.
Pewenue ypaBHeHM, CBOASIIUXCS K KBaPATHBIM
ypaBHEHHsM. PereHne 3a1a4 ¢ MOMOIIBIO
panHOHATIBHBIX YPaBHEHHI»

PacniozHaBaTh ¥ IPUBOAUTE IPUMEPHI KBAJIPATHBIX TPEXUWICHOB.
DOopMyNnHpOBaTh ONPEAEICHUS KBaAPATHOTO TPEXUIIEHA, TUCKPHUMUHAHT:
KBaJPaTHOTO TPEXUJIeHa, KOPHA KBaJAPaTHOTO TPEXUICHA; CBONCTBA KB/
TpEXWICHA.

JloKa3bIBaTh TEOPEMY O Pa3JIOKEHUU KBAJAPATHOTO TPEXUICHA HA MHOXKH
CBOWCTBE KBaJIPATHOTO TPEXUIIEHA C OTPULATENBHBIM JUCKPUMHHAHTOM.
OmnuchIBaTh HA IPIMEPAX METOJI 3aMEHBI IEPEMEHHOM IS pEeIIeHNUs ypa
HaxonuTbs KOpHU KBaJpaTHBIX ypPaBHEHU! Pa3IM4YHbIX BUJIOB. BBINONHAT
Pa3oKEHUE KBAaJPAaTHOrO TPEXWICHA Ha MHOKUTEIU. HaxoauTh KOpHH
KOTOPBIE CBOAATCS K KBaApaTHbIM. COCTaBIATh KBaJAPaTHbIC YPABHEHHUS ]
YPaBHEHHUs], CBOASIIUECS K KBAIPATHBIM, SIBJIAIOIIMECS MAaTEMaTUUECKUM
MOJEIISIMU PeabHbIX CUTYALUH.

IIpuMEHsTh IOJIyYEHHBIEC 3HAHMsI K PELICHUIO 3aa4.

96

Konumponvnaa pavboma Ne 6 no meme
«Keaopammuuwiit mpéxunen. Pewvenue ypagnenuil,
C800AMUXCA K K6AOPAMHBIM YPAGHEHUAM.
Pewenue 3a0au c nOMOWbI0 paAyUOHAIbHBIX
YPAGHEHU»

HpI/IMeHﬂTb TMOJYYCHHBIC 3HAaHUA K pCIICHUIO 3a/1ad.

Ilosmopenue u cucmemamuzayus yuednozo mamepuana 8 knacca (6 uacos)

97

PaI_II/IOHaJ'ILHBIe BBIpAXKCHUA

Haxomuts nonyctumble 3Ha4UEHUS IEPEMEHHBIX, BXOASIIUX B pALlMOHAJIE
BeIpakeHue. COKpamate ¥ MPUBOANTE PAITHOHAIBHYIO IPOOk K HOBOMY
3HAMEHATENI0. YIIPOLaTh BBIPAXKECHUS, UCIIO/b3Ysl IPABUIIA CIOKEHUS, B
YMHOXKEHUS U JeJICHUS PallMOHANBHBIX APo0ei, MpaBmIo BO3BEACHUS
palMoHaJIbHOM IpoOU B cTemneHb. PelaTte MaTeMaTHdeckue 3aauu, UCTIC
OCHOBHOE CBOMCTBO Ipo0OH, CIIO’KCHHE U BEIUUTAHHUE PAIMOHAIBHBIX PO
IIPaBUJIa YMHOXKEHUS U AEJICHUS PallHOHAIBHBIX Ipo0eit, TpaBUiIo BO3BE,
palMoHaIBHOM IpOOU B CTENCHb, CBOWCTBA CTEIICHHU C LIEJIBIM ITOKa3aTell
palMoOHaIbHbIE YPAaBHEHUS, 3aa4 C IIOMOILBIO PAaBHOCUJIBHBIX YpaBHEH
BrraucisaTe 3HaUeHNE BRIpaKEHUS U IPE0OPa3OBBIBATH BBIPAYKEHHE, CO/IC
CTENEHH C LEJBIM OTPUIATEIbHBIM [TOKA3aTENEM, COIEPIKALIEE CTEIIEHH (
MIOKA3aTEJIEM.

98

OyHKIUH

3amaBaTh 00paTHO MPOTIOPIHUOHATBHYIO 3aBUCUMOCTE BETMIHH. CTPOUTE
uccnenoBarh GyHKmuy Buga [ = —, [ = /[, [] = DZ, GhyHKUIHH, 3a1aH

KyCOUYHO, QYHKIIMH, COAEPKAIIUX MOTYJIb.

99

KBanpaTHbie KOpHU

Haxonuth 3HaueHrE apu(pMETHISCKOTO KBAJAPATHOTO KOPHS, 3HAUCHHE B
cojieprKaiero apuMeTnuecKre KBaJapaTHbie KOPHH, PEIIaTh yPaBHEHHUS
?=0mn \/? = [1. PemaTh MaTeMaTHYECKHUE 3a/1a4H, UCTIOJIb3YsI OIPE]
CBOWCTBa apU(PMETHICSCKOTO KBAIPaTHOTO KOpHs. HaxoauTs IOAMHOXKEC
JTAHHOTO MHO’KECTBA, TIepeCeUcHNEe U 00beINHEHIE MHOXECTB. [IpiuMeHs
CBOWCTBa apU(PMETHICSCKOTO KBAIPATHOT'O KOPHS MPH PEIICHUH 3a1a4.

ITpeoOpa30BEIBaTE BEIpaXKEHUS, COJICpKAIIE apH(hMETHISCKUE KBAIPAT!]

100

KBanparnsle ypaBHEHUS

PemaTs HeroHBIE KBalpaTHBIE yPaBHEHHUS, KBapPAaTHbIE YPAaBHEHUS,
OMKBazpaTHBIE YpaBHEHUsI, IPOOHO-pAIIMOHAIBHBIE YpaBHEeHUs. Pemath
MaTeMaTHYECKUE 3a]1a4, UCIOJIb3Ysl HEMOIHbIE KBapaTHbIE YPaBHEHHU,
KBaJpaTHBIC YPaBHEHH, pAllMOHANBHBIC ypaBHEHUS. VICIIONB30BaTh TEOT
U TeopeMy, 00paTHyto Teopeme Buera, npu pemennu 3agau.

101

Hmozosasn konmponvnas paboma 3a Kypc
anzedpul 8 Knacca

HpI/IMer{TB TMOJIYYCHHBIC 3HAHUA K PCIICHUIO 3a1a4.

102

HToroBeIii ypok 3a Kypc anreopsl 8 kimacca

HpI/IMer{TB TOJTYYCHHBIC 3HAHUA K PCINCHUIO 3ajJ1ad.

KanenaapHo-temaTnyeckoe njiaHupoBaHue K padoueii mporpamme. Anredpa. 9 kiace

Tema ypoka

Xapaxmepucmuka 0CHOGHBIX 61006 OesAMEIbHOCHIU YYUEHUT
(na ypoeHe yueoHwvix oelicmeuil)

Beoonoe nosmopenue yueobnozo mamepuana 7-8 knacca (4 uaca)
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Tema ypoxa

Xapaxkmepucmuka 0CHOGHBIX 61006 OeAMEIbHOCH U YUEHUT
(na ypoene yuebHwvix oeiicmeuii)

Ilem)le 1 pallMOHAJIbHBIC BbBIPAXKCHUSA

[TpumeHsaTh GOPMYIIBI COKPAILICHHOT'O YMHOKEHHUS B ITPOLIECCE PELICHHS
YpaBHEHUH, JOKA3aTEIbCTBA YTBEPKACHUHN, PEIIEHHs TEKCTOBBIX 3a7ad.
JOIYCTHMBIC 3HAUEHHS IIEPEMEHHBIX, BXOIAIINX B PAIIMOHAIBHOE BBIPA
Yrpomats BEIpaKeHUs], UCTIONb3Ys IPABHUIIA CIIOKCHUS, BBIYUTAHUS, yMI
JIETICHNS palMOHABHBIX IPOOCH, MPaBNUIIO BO3BEICHNUS PAllMOHAIBHOM
cTemneHb. PermmaTs MaTeMaTHUECKHE 3a/1a9H, UCTIONb3Ysl OCHOBHOE CBOHCT
CJIO’KEHUE U BBIYUTAHUE PALIMOHAIBHBIX APOOEH, IpaBuiIa yMHOKECHUS U
panMoHaIbHBIX po0eii, TPaBUIIO BO3BEICHHUS PAallMOHAIBLHOM JPOOH B C1
CBOMCTBA CTENEHHU C LIENBIM NTOKa3aTeleM. BEIUUCIATh 3HAUCHHUE BBIPAKE
peoOpa3oBhIBATh BEIPAXKEHUE, COAEPIKAICe CTEIICHH.

KBagnparHble KopHU

HaxonuTh 3HaYcHHE apUPMETHICCKOTO KBAJPATHOTO KOPHS, 3HAUCHHE B
coJieprKaIero apuMeTuuecKue KBaipaTHbie KOPHH, PEelIaTh yPaBHCHUS
112 = [0 u+/[J = [1. Pemars MaTeMaTHYCCKHE 3a1a4y, UCII0Ib3Ys OIpE]
CBOMCTBA apHU(PMETHIESCKOTO KBaIpaTHOTO KOpHS. HaxoauTs IOAMHOKEC
JTAHHOTO MHO>KECTBA, TIepeceUcHNEe M 00beINHEHIE MHOXKECTB. [IpiMeHs
CBOMCTBa apU(PMETHICCKOTO KBAIPATHOTO KOPHS MPH PECIICHUH 3a1a4.

ITpeoOpa3oBEIBaTE BEIpaXKEHUS, COJICpKAIIIE apH(hMETHISCKUE KBAIPAT!

YpaBHEeHUs

PemaTs nmHelHBIC, HETIOTHBIC KBAaIPAaTHBIE YPaBHEHNUS, KBaApaTHbIC ypa
OuWKBazpaTHBIC YpaBHEHUS, IPOOHO-pAIIMOHANBHBIC YpaBHEHUS. Pemarth
MaTEeMaTHYECKHE 3a/1a9H C TIOMOIIBIO COCTaBJICHUS YPaBHEHHUH.

OyHKIUH

Yutats rpaduk GyHKIUH, HAXOANUTH 3HAYCHNE apTyMEHTa U 3HaYCHHUE ¢
JUIsl 3aJTaHHOW (DYHKIIMOHANBHOM 3aBUCUMOCTH. COCTaBIIATh TaOIHIIBI 3H
¢byHKIMU. 3a1aBaTh 00pPaTHO MPOIOPIHOHATIBHYIO 3aBUCUMOCTD BEJTHYHI

. 0
rpaduk ¥ Uccae0BaTh JIMHEWHYI0 QYHKIMIO ¥ GYHKIMH BUaa [| = B 0

VO, 0 =072, (GYHKIWH, 3aJaHHBIX KyCOYHO, (DYHKIHH, CONEPIKAIIHAX MO,

Hepasencmea (19 uacos)

UucnoBble HEpaBEHCTBA

Pacno3naBath v NpUBOAUTH TPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCT
[IepEMEHHBIMU.

DopmynupoBaTh ONpe/eIeHUe CPAaBHEHUS BYX UHCE]L.

CpaBHUBATH YKCIIa, €CITU U3BECTHA MX Pa3HOCTh, CPABHUBATH 3HAYCHHUSI B
IIpY 3aJIaHHBIX 3HAYEHUSIX IEPEMEHHOM, T0Ka3bIBaTh HEPABEHCTBA.

Jloka3aTenbCcTBO HEPABEHCTB

Jloka3bIBaTh HEPABEHCTBA.

OCHOBHEBIE CBOICTBA YHCIOBBIX HCPABCHCTB

DopMyIUPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB.
JloKa3bIBaTh CBOMCTBA YHUCJIOBBIX HEPABEHCTB.

HpI/IMeHCHI/Ie CBOCTB YHCIIOBBIX HCPABCHCTB IIpU
PpCHICHUH 3a4a4

HpI/IMGHﬂTB CBOIICTBA YHMCIOBBIX HEPABCHCTB IIPU PECHICHUHU 3a1a4.

CrnoxeHnue u YMHOKEHUE YUCJIOBbIX HEPABCHCTB.
OI_[eHI/IBaHI/IC 3HAYCHUSA BbIPpAKCHUA

(DOpMyJ'II/IpOBaTB CBOMCTBA CIIOJKCHUS U YMHOKCHHUS YUCIIOBBIX HEPABCHC(
I[OKaSBIBaTB TCOPEMBI O CJIOKCHUN U YMHOKCHHUU YUCIOBBIX HEPABCHCTB
OI.[eHI/IBaTB 3HA4YCHUC BBIPAKCHMUSI.

10

HpI/IMeHCHI/Ie TCOPEMBI O CJIIOKCHUN U YMHOKCHUN
YHXCJIOBBIX HCPABCHCTB IIPpU PCHICHUH 3a4a4

HpI/IMGHﬂTB TCOPEMBI O CJIIOKCHUHN U YMHOKCHHUU YUCIOBBIX HEPABCHCTB
PCUICHUH 3a/1a4, OICHUBATH 3HAYCHUC BbIPAKCHU .

11

HepaseHcTBa ¢ 0fHOM nepeMeHHOI

Pacno3HaBaTh ¥ IpUBOIUTH IPUMEPHI INHEWHBIX HEPABEHCTB C OJJHOM
[IEPEMEHHOM.

DopMynHupoBaTh OTMPEACICHUS PEIICHUS HEPABEHCTBA C OJTHON ITePEeMEH!
PaBHOCWIIBHBIX HEPABEHCTB.

12

Pemienne HepaBeHCTB ¢ OJTHON MEPEMEHHOI.
YucnoBble IPOMEKYTKH

Pemrats nmuHelHBIE HepaBEeHCTBA. 3aNMCHIBATH PEIICHUS HEPABEHCTB B BY
YHCIOBBIX MPOMEKYTKOB, O0BETUHEHNUS, IEPECEUCHHUS YUCITOBBIX IPOME:
W306pakaTh Ha KOOPAMHATHON MPSAMOH 3a/1aHHBIE HEPABEHCTBAMHE THCII(
IIPOMEXKYTKH.

13

Pemienne nuHEeMHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN

Pemats HepaBeHCTBA, CBOASIIMECS K TMHEHHBIM HEPABEHCTBAM C OJTHOM
MEpEeMEHHOM, IPUMEHSTH JIMHEHHbIE HEPABEHCTBA K PEIICHHUIO 3a/1a4.

14

Pemenne HEPABCHCTB, CBOJAANINECSA K JIMHEHHBIM
HCPABCHCTBAM C OHHOﬁ HCpeMeHHOﬁ

Pemats HCPABCHCTBA, CBOJAALINECCA K JIMHEHHBIM HEPABCHCTBAM C OHHOfI
HCpeMeHHOﬁ, ITPUMCHSATH JINHCHHEIS HCPABCHCTBA K PCHICHUIO 3a4a4.

15

Pemenne HEPABCHCTB, CBOJAANINECA K JIMHEHHBIM
HCPABCHCTBAM C OHHOﬁ HCpeMeHHOﬁ

Pemats HEPABCHCTBA, CBOJAAIINECA K JINHEHHBIM HEPABCHCTBAM C OHHOﬁ
HCpeMeHHOﬁ, ITPUMCHSATH JINHCHHEIS HCPABCHCTBA K PCHICHUIO 3a4a4.

16

Pemenne 3aJa4 C IOMOIIBIO JIMHEHHBIX HCPABCHCTB

HpI/IMeHHTB JINHCHHEIC HEPABCHCTBA K PCUICHHUIO 3a4a4.
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- BT (na ypoene yuebHwvix oeiicmeuii)
17 CucteMbl IMHEHHBIX HEPABEHCTB C OHOU Pacrio3HaBaTh M MPUBOJUTH IPUMEPHI ABOHHBIX HEPABEHCTB.
MIEPEMEHHOMN DopMyIUPOBATH ONPEACIECHUE PELIEHHS] CHCTEMBI HEPABEHCTB C OJAHOM
[IEPEMEHHOM.
Pemrats cucteMy HepaBeHCTB C OHOM nepeMeHHOH. M300pakaTs Ha KOO
IPsIMOH 33JaHHBIC HEPABEHCTBAMH YHCIIOBBIE IPOMEXYTKH
18 Pemenue cucreM TMHEHHBIX HEPABEHCTB € OJTHOM PewaTth cucteMbl HEpaBEHCTB C OAHON EPEMEHHOMN.
NIEPEMEHHOI
19 Pemenue cucteM TMHEHHBIX HEPABEHCTB € OJTHOM PewaTth cucteMbl HEpaBEHCTB C OAHON EPEMEHHOMN.
NIEPEMEHHOI
20 IIpumeHeHe cucTeM JIMHEHHBIX HEPABEHCTB MIPU [IpuMeHsTh crCTEMBI HEPABEHCTB C OJHOM MEPEMEHHON IPU PELLIECHUU 33
peLIeHUH 33134
21 [IpumeHeHHe cucTeM JTMHEHHBIX HEPAaBEHCTB MPU [TpuMeHsTh CUCTEMBI HEPABEHCTB C OJTHOM MepeMEHHOI! PU PEILICHUH 32
peLIeHUH 33/1a4
22 [ToBTOpeHue n cucremMaru3anus yaeOHOro Pacrio3HaBaTh ¥ MPUBOJUTH IPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCT
Marepuana 1o reme «HepaBeHcTBa» [IEPEMEHHBIMY, TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHON, ABOMHBIX
HEpPaBEHCTB.
dopMynHpoBaTh ONpeesICHHs] CPAaBHEHHS IBYX YHCEI, PEILICHUS] HEpaBe
OJTHOI1 MepeMEHHOM, paBHOCHJIBHBIX HEPABEHCTB, PEILICHUS] CUCTEMBI HEp
OJTHOI epeMEHHOM, 00JIaCTH ONPEIETICHIUS BEIPAXKESHHUS; CBOWCTBA YHCIIC
HEPaBEHCTB, CI0KEHHS M YMHOXKCHHUS YHCIIOBBIX HEPABEHCTB.
Jloka3pIBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKCHUH U Y
YHCIIOBBIX HEPABEHCTB.
PemaTs mHEHBIC HEPaBEHCTBA. 3alTUCHIBATH PELICHUS] HEPABEHCTB U HX
BUJIE YUCIIOBBIX IPOMEXKYTKOB, 00bEANHEHUS, IEPECEUEHHST YUCIOBBIX
IIPOMEKYTKOB. Pemats crucreMy HepaBeHCTB ¢ OAHOH nepeMeHHO. Orrel
3HaueHHE BhIpakeHHs1. 1300paxaTh Ha KOOPJMHATHOM NPSIMO¥l 3a1aHHbI
HEepaBEeHCTBaMH YHCIIOBBIC IPOMEXKYTKH.
[TpuMeHsITh NOoNy4YeHHbIE 3HaHHS K PEIISHHMIO 3a/1au.
23 Konmponsuaa paboma Ne 1 no meme [TpuMeHsITh MOJTy4eHHbIE 3HAHMSI K PEIICHHIO 3a/1a4.
«Hepasencmea»
Keaopamuunasa ¢pynkuyus (29 uacos)
24 [ToBTOpenue n pacmmpeHue ceeaennii o pynknun | OnuceIBaTh NOHATHE (QYHKIIMH KaK MPAaBUIIA, YCTaHABIMBAIOIIETO CBSI3b |
3JIEMEHTaMH JIBYX MHOXECTB.
PaboTath ¢ QyHKIMSIMH, 3aJaHHBIMU Pa3IMIHBIMHU CIOCOOAMHU.
25 3amanue GYHKUUH pa3InIHBIME CIIOCO0aMH Haxoautb 00nacThb ornpeaesenus QyHKIHH, CTPOUTh Ipap KU HEKOTOPHI
(byHKIMH, nccaenoBaTh GYHKIMH, 38 JaHHbIE aHAJTUTHYECKH.
26 CaoiicTBa GyHKIMN DopMynHupoBaTh onpeesieHus Hylisl pyHKINHU; TPOMEKYTKOB 3HAKOIIOC
¢GbyHKINHN; QYHKINH, Bo3pacTaronieil (yOpIBaroliei) Ha MHOXECTBE.
27 HccnenoBanue cBOWCTB QyHKIUH Hccnenosath cBoiicTBa hyHKIUH, H300paxaTh cXeMaTu4Ho rpaduk GpyH
3aJIaHHOM HEKOTOPBIMU CBOMCTBAMMU.
28 [MTocTpoenue rpadukoB GyHKINH, 33AaHHOI Hccnenosath cBoiicTBa hyHKIUH, H300paXaTh cXeMaTu4HO rpaduk GyH
HEKOTOPBIMH CBOWCTBAMHU 3aJaHHOI HEKOTOPHIMU CBOMCTBAMHU.
29 [IpaBmito noctpoenus rpaduka GyHknun [ = ®dopMynHpoBaTh MPaBUIIO MOCTPOEHUS TpaduKka QyHKIUH C TOMOIIBIO
O npeobpasosanuii Buaa [1([1) — [11(0).
Crpouts rpaduku GyHKIHiA ¢ moMOMIBIO ripeobpa3oBanuii Buja (1) -
30 Iocrpoenwue rpaduka dysxuuu [ = [11([J) Crpouts rpaduku GyHKIuiA ¢ moMomIpIo ripeobpasoBanuii Bujga [1([1) -
31 IIpasuno noctpoenus rpadukoB GyHKIuH (| = DopMynupoBaTh MPABHIIA TOCTPOCHUS TPAPUKOB QYHKIIHIA C ITOMOIIBIO
O+ 0ul=04+10) npeo6pasosanuit Buma [1([1) — [1(0) + 0; (1) » 0(0 + 0).
Crpouth rpadguku GYHKIMI ¢ IOMOIIBIO Tpeodpa3zoanuii Buga [1([]) -
O 0(0) - (04 D).
32 Ioctpoenwue rpadukos Gpynkuii [1 = [1([1) + [1 u | Crpourts rpaduku GyHKIHH ¢ MOMOIIBIO TipeobpasoBanuii Buaa [1([1) —
0=0(0+0) ;00 - (0 + D).
33 [Tpumenenne npaBuiI HOCTPOSHHUS TPahUKOB Pemiars 3amaun, ucnouns3yst rpaduxu Gyuxumii [ = 00 (0), U = J(0)
Gyukumit [1 = 00(0), D=00N+0ull = O=0(0+0).
(0 4+ [J) npu pemieHuu 3a1a4
34 Ksanparnunas ¢pyskuus, e€ rpadguk u cBolcTBa DopMynHpoBaTh ONpeIesICHNs KBaIpaTHIHOM (QYHKIMH; CBOMCTBA KB

byHKIMN.
Crtpourts rpaduk kBaapaTiaHOl GyHKIHH. [To rpaduky KBagpaTHIHOH (
OIMCHIBATh €€ CBOMCTBA.
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35 [MocTpoenue rpaduka KBagpaTHIHON QYHKINH , BrimonssATh mocTpoeHue rpaduka KBaapaTuyHON (YHKINH, NCCIIEOBAT
UCCIIEIOBaHHE €€ CBOWCTB CBOWCTBA.
36 [IprmMeHeHmMe CBOMCTB KBaApaTHIHOM (pyHKINH pu | Vcnonb30BaTh cBOICTBA KBaApaTHIHON (DYHKINH IIPH PEIICHUN 3a1a4.
pELICHUH 33124
37 [IprmMeHeHme CBOMCTB KBaApaTHnIHOM (pyHKINK npu | Vcnonp30BaTh cBOICTBa KBaApaTHIHON (YHKINH IIPH PEIICHUN 3a1a4.
pELICHNH 33124
38 ITocTpoenne rpadMKOB CIOKHBIX QYHKITHI Vcnonp30BaTh CBOICTBA KBapaTHIHON (YHKINH NIPH PEIICHUN 3a1a4.
39 [ToBTOpEHUE U crcTeMaTH3anus y4eOHOTO OmnwuceIBaTh MOHATHE (QYHKIMH KaK MPaBUIa, YCTAHABIMBAIOIIETO CBS3b |
Mmarepuana o Teme «Dynknus. Kagparnanas 3JIEMEHTaMH JBYX MHOXKECTB.
¢yHkIy, e€ TpaduK U CBOHCTBAY DopMyIHpOBaTh ONpENeICHNS Hy IS (PyHKINH; MPOMEXYTKOB 3HAKOIIOC
¢yHKINT; QYHKINH, Bo3pacTaromleii (yOsIBaroIei) Ha MHOXKECTBE; KBaJ
(YHKIIMHY; CBOMCTBA KBaApaTUYHON (pYHKIINH; IIPpaBUIIa MOCTPOCHHS Ipad
GyHKIMI ¢ IOMOLIBIO TIpeodpazoBanuii Buaa [1() — () + [; O (
(0 + 0); 0(0) » oo(o).
CrpouTth rpaduku GYHKIHI ¢ IOMOIIBIO Tpeodpa3oBanuii Buma [1([1) -
s 0(0) = 00+ 0); 0(0) » 0o(o).
Crpouts rpaduk kBaapatnyHoit yHKIuH. [1o rpaduky KBagpaTHIHOH
OIIMCHIBATH €€ CBOMCTBA.
[TpuMeHSATh NOoNTyYeHHBIC 3HAHMS K PEIICHHMIO 3a/1ad.
40 Konumponvnasa paooma Ne 2 no meme «@yukyus. | IIpUMeHATH NOTyYeHHbIE 3HAHUS K PEIICHUIO 3a]1a4.
Keaopamuunasn ¢pynxyus, eé cpagpux u
ceolicmear
41 KBanpatnsie HepaBeHcTBa. Cxema pacroiosKeHus DopmynupoBaTh ONpe/eeHue KBaJpaTHOIO HEPABEHCTRA.
napaboJIbl OTHOCUTEIBHO OCH abcIuce Pemate kBasipaTHBIE HEPABEHCTBA, UCIIOIB3Ys CXEMY PACIIOJIOKEHHS Taf
OTHOCHTEJILHO OCH a0CIIHCC.
42 Peuienne kBagpaTHbIX HEPABEHCTB Pemats kBagpaTHbBIE HEPABEHCTBA, UCIIOJIB3Ys CXEMY PACHOJIOKEHUS Taf
OTHOCHTEJILHO OCH a0CIIHCC.
43 Pemenue kBaapaTHbIX HEPABEHCTB PemaTs kBagpaTHbIE HEPABEHCTBA, UCIIOJb3YS CXEMY PACIIOJIOKEHUS NIaf
OTHOCHTEJIHO OcH abcIice.
44 Pemenue HEPABCHCTB, CBOAANINECA K KBA/IpATHBIM Pemats HEPABCHCTBA, CBOJAAIINECA K KBA/IpATHBIM HEPABECHCTBAM C O/THO
HEepaBeHCTBaM NIepeMEHHOM, PUMEHSITh KBaIpaTHbIE HEPABEHCTBA K PELICHHIO 3a/1a4.
45 [IprMeHeHne KBapaTHBIX HEPABEHCTB MIPU [TpumeHsATh KBaJpaTHBIC HEPABEHCTBA K PEIICHUIO 3aad.
pelIeHnH 33124
46 [IprMeHeHne KBapaTHBIX HEPABEHCTB MPU [TpumeHsTh KBaJpaTHBIC HEPABEHCTBA K PEIICHUIO 3a1ad.
pelIeHnH 33124
47 MeTo/1bl pelIeHNs! CUCTEM YPaBHEHHUH C IBYMS OnuceIBaTh TpaduuecKuii METO] pELIeHHs CUCTEMBI IBYX YPaBHEHUH C |
TIepeMEHHBIMHU MIepEeMEHHBIMHU, METO/{ IOACTAHOBKH M METOJI CJIOXKEHHS JJISl PEILICHUSI CV
JIBYX ypaBHEHHH C ABYMs EPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SBIISETCS
JINHEWHBIM.
Pewats cucTeMsl ypaBHEHUIt ¢ IByMsl IEPEMEHHBIMH IpauIecKuM MeT
METOJIOM IOJCTaHOBKH.
48 Pemenue cucreM ypaBHEHUI ¢ JBYyMsI PemaTh cucreMbl ypaBHEHUH € ABYMs IEPEMEHHBIMHU.
MIepEeMEHHBIMH TpapHIECKUM METOJIOM
49 Pewenue cucrem ypaBHEHU ¢ IByMsI PemaTh cucreMbl ypaBHEHHH ¢ ABYMs IEpeMEHHbIMU. PemaTs 3anauu, U
TNICPEMEHHBIMU CHCTEMBI ypaBHeHI/Iﬁ C IBYMA IICPEMECHHBIMH.
50 IIpumeHeHMe cucTeM ypaBHEHUM ¢ ABYMsI PemaTs cucreMsl ypaBHEHHH ¢ ABYMs IEpeMEHHbIMU. PemaTh 3anauu, U
NECPEMEHHBIMHU TTPU PEHICHUHN 3a1a4 CHCTCMBI ypaBHeHI/Iﬁ C ABYMSA IICPEMECHHBIMH.
51 IToBTOpEHUE U cUCTEMATH3AIUS YIEOHOTO DopmynupoBaTh ONpeeseHne KBaAPaTHOIO HEPABEHCTBRA.
Marepuana 1o reme «Pemrenue KkBajpaTHbIX Pemats kBaspaTHEIE HEPABEHCTBA, HCIIOIB3YsI CXEMY PACIIOJIOKEHHS Maf
HepaBeHCTB. CUCTEMBI ypaBHEHHH C JBYyMs OTHOCHTEJIHO OCH a0CIIHCC.
HNEePEMEHHBIMM» Pemats TekcTOBBIE 3a]a4H, B KOTOPBIX CUCTEMa JABYX YPaBHEHHII C IBYM
HNEPEMEHHBIMH SIBISIETCS. MATEMaTHYECKON MOJAETIBIO PEAIbHOTO IIPOLIECC
U UHTEPIIPETUPOBATH PE3YIbTAT PEIICHHS CUCTEMBL.
ITpuMeHATh NOTyYEeHHBIE 3HAHMSI K PELLIEHHIO 3a/au.
52 Konmponvnaa paboma Ne 3 no meme «Pewenue IIpuMeHATH NOMyYEeHHBIE 3HAHUS K PELLIEHUIO 3ajau.

Keadpammnuix Hepagencme. Cucmemol ypagHenuil
C 06yM3A nepemeHHbIMU)

Inemenmol npuxnaonou mamemamuxu (21 uac)
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53

MaremaTtuueckoe MOACJINPOBAHUEC

[IpuBoaUTE IpUMEPHI MATEMATHUECKUX MOJIENIEH peallbHBIX CUTYaIUil;
MIPUKJIAHBIX 32/1a4.

OmnwuceIBaTh ATAIBl PEMICHUS IPUKIIaTHON 3ada4H.

PemaTe TEKCTOBBIE 3a1a41 C IIOMOILBIO COCTABICHHS HX MAaTEMATHIECKH
MOJCTICH.

54

CocTraBiieHHEe MaTeMaTUICCKUX MOJIEIICH

PemaTe TEKCTOBBIE 3a1a4 C IIOMOIIBIO COCTABICHHS HX MAaTEMAaTHYECKH
MOJCTICH.

55

Pernrenrie TEKCTOBBIX 3a/1a4 C IIOMOILBIO
COCTaBJIEHNS HX MAaTEMAaTHYECKUX MOJEIEH

PemaTe TEKCTOBBIE 3a1a4X C IIOMOIIBIO COCTABIECHMS X MaTEMATHIECKH
MOJCTICH.

56

Dopmyra CIOXKHBIX MIPOLEHTOB

[TosicHATH ¥ 3anMCHIBATh GOPMYITY CIOKHBIX IPOLEHTOB. IIpoBOIUTE TP
PacuéThl C UCTIONB30BAaHUEM CIIOXKHBIX MPOLIEHTOB.
Pemate 0OCHOBHBIE THUIIBI 33]]a4 HA MPOIICHTHBIC PacuéThl.

57

IIpouieHTHBIE pacu€Thl

Peliate 0CHOBHBIC TUIIBI 337a4 Ha MMPOUCHTHBIC paC‘-IéTI)I.

58

Pemenue 3agau Ha MMPOUCHTHBIC paC‘-IéTI)I

Peliate 0CHOBHBIC TUIIBI 3374a4 HA IMPOUCHTHLIC paC‘-IéTI)I.

59

AGCOMI0THAs U OTHOCHUTEJIbHAS TOTPELTHOCTH

DopMynIHpoBaTh ONpeesIeHHs: a0CONOTHON MOrPETHOCTH, OTHOCHUTEIIb}
MOTPEIIHOCTH.

Pewats 3a1a4m, UCTIONB3Ys TIOHATHUS TOYHOTO 3HAYCHUS BEJIMYHMHBI, a0CO
MOTPEIIHOCTH, OTHOCUTENBHOM MOTPENIHOCTH.

60

Haxosxnenne abCoMOTHON U OTHOCUTEILHOM
MOTPEIIHOCTEN

Pemats 3aaa4u, UCIIOJIb3YA MOHATHUA TOYHOI'O 3HAYCHU A BCJINYNHBI, abco
TNOTPCIIHOCTH, OTHOCHTEIIHHOMI TMOTPCIIHOCTH.

61

OCHOBHEIC IpaBujia KOM6I/IHaTOpI/IKI/I

[TpuBOANTH IPUMEPHI HCHIOIB30BAHUS KOMOMHATOPHBIX IPABHII CyMMBI
MIPOU3BEICHUS.

DopMynHpoBaTh KOMOMHATOPHOE MPABHUIIO CYMMBI, KOMOMHATOPHOE TIpa
MIPOU3BEICHUS.

[TpumeHATh KOMOMHATOPHBIE MPABHJIA CYMMBI M TIPOU3BEICHHS TIPH PELI
3amad.

62

[IprMeHeHre KOMOWHATOPHBIX MTPABUII CYMMBI U
MIPOM3BEICHUS NIPH PELICHUH 3a7a4

[TpumeHATh KOMOMHATOPHBIEC MPABHIIA CyMMBI M IPON3BEACHUS TIPH PEII
3a7ad.

63

ITpumeHeHNe KOMOMHATOPHBIX MPABUI CYyMMBI U
IIPOU3BE/ICHUS IPU PELLICHUY 3a1a4

[TpumeHsITh KOMOMHATOPHBIEC PABHJIA CYMMBI U TIPOU3BEICHHS TIPH PELl
3aja4.

64

YacTtoTa ¥ BEpOSITHOCTD CIIy4aifHOTO COOBITHS

ITpuBOANTE MPUMEPHI CITyYaHBIX COOBITHH.

[IpoBOANTH OMBITHI CO CilyyallHBIMU UcX0/1aMU. [10SCHATH U 3aMUChIBATh
HaXO0XICHUS YaCTOTHI CIIYYaifHOTO COOBITHSI.

Pemats BepOATHOCTHBIE 3a]Ja4H, OCHOBBIBAACHh Ha CTATUCTUYECKOM TOJIX
OIPEICJICHUIO BEPOSITHOCTH.

65

HaxosxaeHne 4acToTsI CiTy4aifHOro coObITHS

Pemats BEPOATHOCTHBIC 3a/1a4r, OCHOBBIBAACH HA CTATUCTUYCCKOM MOAX
OIPCACIICHNUIO BEPOSATHOCTH.

66

Knaccnaeckoe OIIPCACIICHNUE BEPOATHOCTU

[TpuBOAMTH TPUMEPHI CIy4aiHBIX COOBITHI, BKIIIOYAs IOCTOBEPHBIE U
HEBO3MOXHBIE COOBITHSL; OTIBITOB C PABHOBEPOSTHBIMHU HCXOJaMH.
DopMyIHpoBaTh ONPEICIICHHS IOCTOBEPHOTO COOBITHS, HEBO3MOMXHOTO
KJIACCHYECKOE OIpEeIeIeHUE BEPOSITHOCTH.

ITpoBOANTB OIIBITHI CO CITyYalHBIMHU NcXogaMu. HaxoauTs BEpOsSTHOCTD
CITy9aifHOTO COOBITHS B OIIBITAaX C PABHOBEPOSATHBIMU HCXOIAMH.

67

Haxo)xaeHne BeposITHOCTH CITy4aifHOTO COOBITHS

Pematb BepOSATHOCTHBIE 3a7a4H.

68

Pemenne BEPOATHOCTHBIX 3aJ1a4

Pematb BepOSATHOCTHBIE 3a7a4H.

69

HauanbHbie CBCACHUA O CTATUCTUKE

[TpuBOANTE MPUMEPHI IPEACTABICHUS CTATHCTUIECKUX JAHHBIX B BUJE T
JarpaMm, rpa)ukoB; HCIIOIB30BAHNS BEPOSITHOCTHBIX CBOMCTB OKpYKal
SBJICHUM.

OnwuchIBaTh ATAIBI CTATUCTHYECKOTO uccaenoBanusi. OGopMisaTe nHOP!
BHJe TaOauI U AuarpamMm. M3Biekath HHOOPMAIHIO W3 TaOJHIl U ANATPa
HaxonuTs v IpUBONTE MPUMEPHI HCIIOIB30BAHNS CTATUCTHYECKHX Xapa
COBOKYITHOCTH JJaHHBIX: CpeJlHee 3HaYeHue, MO/ia, pa3Max, MeuaHa BbIO
UCTIOJIb30BaTh OCHOBHBIE METO/bI MPEJCTABICHUS] CTATUCTUYECKHX JIaHH!

70

HaXO)KHeHI/IC CTaTUCTUYCCKUX XAPAKTCPUCTUK
COBOKYITHOCTH AaHHBIX

HaXOI[I/ITB U MIPUBOJAUTL NPUMEPHI UCIIOJIb30BaHUA CTATUCTUYCCKUX Xapa
COBOKYIIHOCTH AAaHHBIX: CpE€AHEEC 3HAUCHHUC, MO/JIa, pa3Max, M€luaHa BBIO
HCIO0JIb30BATh OCHOBHBIC METO/Ibl TPEACTABJICHUA CTATUCTUUCCKUX NAaHH!

71

CraTHCTHYECKHUC HUCCIICO0BaHUs

OHepI/IpOBaTI) OCHOBHBIMU MCTOJaMHU NPEACTABICHUA CTATUCTUICCKUX [
CTaTUCTUYCCKUMU XaPAKTCPUCTUKAMHU.
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72

[ToBTOpeHue n cucremarusanys yaeOHOTo
Marepuana 1Mo TeMe «JIEMEHTHI IPUKIATHOH
MaTEeMaTUKI

[TpuBOAMTH TPUMEPHI MATEMAaTHYECKUX MOJENEH peabHBIX CUTYaIUH;
NPUKIIAIHBIX 3a/1a4; MPUOIKEHHBIX BEINYUH; HCII0JIB30BaHU KOMOUHA
HPaBUJI CYMMBI U ITPOHU3BENICHUS; CITyYaitHBIX COOBITHIA, BKJIIOYas JOCTOB
HEBO3MOXKHBIE COOBITHS; ONBITOB C PABHOBEPOSITHEIMU HCXOAAMH; IIPEAC
CTaTHCTUYECKUX JAHHBIX B BUJE TaOIHL, AUarpaMM, rpadKoB; UCIIONB3
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIMX SIBJICHUM.

DopMynHpoBaTh OlpeieNieHUs abCOIOTHOI MOTPEITHOCTH, OTHOCHTEIbE
MOTPENIHOCTH, JOCTOBEPHOTO COOBITHSI, HEBO3ZMOXKHOTO COOBITHS; KIIacCl
olpezieJIeHUe BEpOSITHOCTH; KOMOWHATOPHOE IPaBUIIO CyMMBbI, KOMOWHA
MPaBHJIO POU3BEICHHSI.

OnuchIBaTh 3TNkl PeUICHUs IPUKIAAHON 3a1auu. [10sSCHATH 1 3amnChHIBa
(OopMyITy CIOKHBIX MPOLEHTOB. [IpOBOTUTE MPOLICHTHBIE PACUETHI C
UCIIOJIb30BAaHUEM CIIOKHBIX TIPOLICHTOB.

HaxonuTs TOYHOCTH NPHOIIKEHHS IO TaOIHIle TPUOIKEHHBIX 3HAUCHI
BeNMMYHHBI. Mcnosp30BaTh pa3nu4yHble GOPMBI 3aMICH NPUOIKEHHOTO 3
Benm4uHHbL. OLeHUBATh NPUOIKEHHOE 3HAYCHHUE BETHYUHBL.
[TpOBOMTH OIBITHI CO CITyYallHBIMU UCXOMaMU. [10SICHATh U 3aIHCHIBATh
HaXO0JKICHHUS YaCTOTHI CIy4aifHOTO COOBITHS. OMUCHIBATh CTATUCTHYECKY
BEPOSATHOCTH CITy4allHOro coOBITHS. HaXxoquTh BEPOSATHOCTD CIy4aifHOTO
B OIBITaX C PABHOBEPOSTHBIMU HCXOJIAMH.

OnuchIBaTh 3Tkl CTATUCTUYECKOTO HccienoBanus. OhopmirsaTe HHPOP!
Buzie TaOauIl U quarpaMm. M3eiekats nHGOPMAIIHIO U3 TaOJIHIl U JUarpa
HaxoauTh 1 IPpUBOANTH NPUMEPHI UCIIOIB30BaHUS CTATUCTHYECKUX Xapa
COBOKYITHOCTH JJAHHBIX: CpeJlHee 3HaYCHUEe, MO/a, pa3Max, MeuaHa BbIO
[IpyMeHsATh IONYYCHHBIC 3HAHNS K PELICHHIO 3a]1a4.

73

Konmponwvnasa paboma Ne 4 no meme
«Iniemenmobl RPUKIAOHOT MAMEMAMUKIY

HpI/IMCHHTB MOJYYCHHBIC 3HAaHUA K PCIICHUIO 3a/1a4.

Yucnoevie nociedosamenvrocmu (19 uacos)

74

YucmoBele nocCJICaJ0BAaTCIIBHOCTH

[TpuBOAMTH IPUMEPHI ITOCIE0BATENLHOCTEN; YUCIOBBIX MOCIIEI0BATEID
WCTIONIb30BaHMS TIOCIIEIOBATEIILHOCTEH B peaIbHON JKU3HH.

OnuchIBaTh NOHSTHS MTOCIEA0BATEIILHOCTH, YWICHA TI0CIIEI0BATEIBHOCTH.
3aJ]aHusI IOCJIEI0BATEIILHOCTH.

BbIumciaTh WieHsI MOCIeA0BaTeIbHOCTH, 3aJaHHON (hopMyItoit N-ro wie
PEKyPPEHTHO.

75

Haxomz[eHHe YJICHOB YUCJOBBIX
MOCJIeJ0BATEILHOCTEH

BBIUKCIIATE YJICHBI TOCICI0BATEIBHOCTH, 3aJaHHON (hopMyIToii N-ro e
PEKYPPEHTHO.

76

Apudmernueckas Iporpeccus

IIpuBoUTE IPUMEPHI YUCIOBBIX IOCIEI0BATEIILHOCTEH, B YACTHOCTH
apu(pMeTHYECKOIl MPOrpecCcry; UCTIOIb30BaHHS OCIEI0BATEILHOCTE B
KU3HU.

DopMynHupoBaTh OMPeAeICHUs apupMETHIECKOI TPOrpeccun; CBOUCTBA
apu(MeTHIeCKOI mporpeccu.

3agaBaTh apuPMETHIECKYIO TPOTPECCHIO PEKYPPEHTHO.

3anuchIBaTh U MOSICHATH (POPMYJIBI 00IIEro wieHa apuMeTHIECKOH 1po
3amnuchIBaTh U I0Ka3bIBaTh (POPMyITy, BBIPaXAIOIIYI0 CBOHCTBA YJIEHOB
apu(pMeTHYECKOIl Iporpeccu.

HaxoauTb 3neMeHThl apu(h)MEeTHIECKOH MPOTpeccHy.

77

Haxoxnenue 31eMeHTOB apupMeTHIECKOH
POTPECCHU

Pemats 3aJla4yi Ha HaXOXXJICHUEC 3JICMCHTOB apH(i)MeTquCKOfI Iporpeccu

78

[Ipumenerne GpopMyIbl 001IeTo WieHa
apu(METHIECKON IPOTPECCHH MTPH PEIICHNH 3a/1a9

PemaTts 3a1auu Ha HAXOXKACHHUE YIEMEHTOB apU(METHIECKOM MPOTPeCcCy

79

CymMma [| mepBBIX YWICHOB apu(pMeTHIECKOH
MPOTPECCUU

3anuceIBaTh U JOKA3bIBaTh (POPMYITy CYMMBI [] IEpBBIX YWICHOB apHpme:
MPOTPECCUH.
HaxonnTs cymMMy [] IepBBIX WICHOB apu(METHIECKOH IMPOTPECCHH.

80

Haxoxxnerne cymMBl [ IEPBBIX YIEHOB
apu(MeTHYECKOH Nporpeccuu

HaxonuTs cymMy [] IepBBIX WICHOB apu(METHIECKOH IPOTPECCHH.

81

[Tpumenenne GpopMysbl CyMMBI [ IEPBBIX WICHOB
apu(METHYECKOH NpOrpeccuy NP pelIeHUH 33/1a4

[TpumeHnsaTh GOpMYITy CYMMBI [ IEPBBIX YJIEHOB apU(PMETHYECKOH IPOT]
peleHNH 3aau.
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82 I'eomerpuueckas nporpeccus IIpuBOANTE NPUMEPHI YHUCIOBBIX MOCIEI0BATEIBHOCTEH, B YACTHOCTH
TFE€OMETPUUYECKOH MPOrPeECCHit; HCIIOJIB30BaHUS OCIEA0BATEIBHOCTEH B |
JKU3HU.
DopMyIUPOBATH ONPEAEIEHUS TEOMETPUUECKOM MPOrpeECCUHU; CBOMCTBA !
TeOMETPUUYECKO IPOTrPecCH.
3agaBaTh TEOMETPUUECKYIO IPOTPECCHIO PEKYPPEHTHO.
3anuceIBaTh U MOACHATH (POpMyITy 0OIIero 4jieHa reOMeTPUIEeCKOM MpoT
3amnuchIBaTh U I0Ka3bIBaTh (POPMYITy, BBIPaXKAIOIIYIO CBOCTBA YJIEHOB
TreOMETPUUECKON TIPOTPECCHH.
HaxonuTh 31€MeHTHI TeOMeTpUYECKOH Mporpeccuu.

83 HaxosxneHue 31eMeHTOB reoMeTpHUeCKOn Pemrate 3a1aun Ha HaX0XKICHHUE AJIEMEHTOB FeOMETPUUECKOH mporpeccul
mporpeccuu

84 [Ipumenenne Gopmysnsl o0ILIETO WieHA Pemrate 3a1aun Ha HaX0XKICHHUE AJIEMEHTOB FeOMETPUUECKOH mporpeccul
TeOMETPUUECKOM MPOTrpeccuul NMpH peleHUH 3a1ay

85 CymMa [] IepBBIX YJIEHOB F€OMETPHUECKON 3amnuchIBaTh U JI0Ka3bIBaTh (DOPMYIIBI CYMMBI [ ] IEPBBIX YJICHOB T'€OMETp
MPOTPECCHU MPOTPECCUH.

Haxoauts cymMMy [ IepBBIX WICHOB T€OMETPUIECKON IIPOTPECCHH.

86 Haxoxnenne cyMMBI [ IepBBIX WICHOB Haxoauts cymMMy [ IEpBBIX WICHOB F€OMETPUIECKON IPOTPECCHH.
TeOMETPUYECKON NpOrpeccuu

87 [Ipumenenne Gpopmymbsl cymmsl [ mepBbIx wieHOB | [IpuMeHsTH hopMyy cyMMBI [ IEpBBIX 4IEHOB T€OMETPHUIECKOM IPOTp
reOMETPHUUYECKON IPOTPECCHH IIPU PELICHUH 3a/1a4 | PEIeHUH 3aJiad.

88 CymMa 6eCKOHEUHOH reoMeTpHUIecKoil [TpuBoAMTH IPUMEPHI 3a/1a4, B KOTOPBIX pACCMaTPHBAIOTCS CYMMEI ¢ Oec
Iporpeccuy, y KOTOPOi MOAYJIb 3HaMEeHaTeNs YHCIIOM CJIaraeMbIX.

MeHbIe 1 Brrancnsate cyMMy 0€CKOHEUHONH TeOMEeTPUYEeCKON MPOrPEeCcCUH, Y KOTOf
1. llpencraBnsiTh OeCKOHEYHBIE EPHOANYECKHIE APOOH B BUIE OOBIKHOBE

89 Haxoxnenne cyMMbl O€CKOHEUHOM Haxoauth cyMMy OECKOHEUHOM reOMETPUYECKOM TPOTrpecCHy.
TreOMETPHUYECKON IPOTPECCHH

90 [Ipumenenne GpopmMysbl CyMMBI OECKOHEYHOM [TpumeHaTh HOpPMyYITy CyMMBI OECKOHEUHOH T€OMETPUIECKON MTPOTPEcCH
TeOMETPUYECKOH ITPOTPECCHU IIPH PEIICHNN 3a/]ad | PelIeHHH 3a/1ad.

91 [ToBTOpenue n cucremaTu3anys yaeOHOro [TpuBOAMTH IPUMEPHI ITOCIE0BATENLHOCTEN; YUCIOBBIX MOCIIEI0BATEID
Mmarepuana o Teme «Huciaosie YaCTHOCTH apu(hMETHUECKON M TEOMETPHIECKON POrPECCHil; UCTIONB30}
MIOCJIE/I0BATEIILHOCTI) TIOCJI/I0BATENILHOCTEH B peallbHOM XKH3HH; 3a]a4, B KOTOPBIX paccMaTpH

CYMMBI ¢ OECKOHEYHBIM YHCIIOM CIIaraeMBbIX.

OnuchIBaTh NOHSTHS MTOCIEA0BATEIILHOCTH, YWICHA TI0CIIEI0BATEIBHOCTH.
3aJJaHMs TI0CJIEJOBATEIBHOCTH.

BBIUKCIIATE YICHBI MTOCICIOBATEIBHOCTH, 3aJaHHOHN (popMyIToii N-ro e
PEKYPPEHTHO.

DopMynHupoBaTh OMPeAEICHUS apu(pMETHIECKOI IPOrPECCHH, TEOMETPH
MPOTPECCHU; CBOWCTBA WICHOB apU(PMETHIECKOW 1 T€OMETPUUECKOI PO
3amaBaTh apU(HMETHUECKYIO U TE€OMETPUIECKYIO IIPOTPECCHH PEKYPPEHT!
3amnmchIBaTh U MOSICHATH (DOPMYJIBI OOIIETO WieHa apu(METHIECKON U
F€OMETPUUYECKOHN MPOrpecCcuil.

3amnuchIBaTh U JIOKA3bIBaTh (DOPMYIIBI CYMMBI [ ] IEPBBIX YIEHOB apudMme
Y TEOMETPUYECKOH MPOTpeccHii; popMyJIbl, BEIpaXKAIOIINE CBOWCTBA UJIe]
apu(pMETHYECKOI N TeOMETPUIECKON IPOTrPECCHH.

Beraucnsate cyMMy 0€CKOHETHONH T€OMETPUIECKON MPOTPECCHH, Y KOTOf
[. TlpeacraBnsath OECKOHEUHBIC TIEPUOAMYECKUE APOOH B BUJIE OOBIKHOBE
ITpuMeHTh MOJydeHHBIE 3HAHWSI K PEIICHHIO 3aj1ad.

92 Konmponsnas paboma Ne 5 no meme «9ucnoevie | IIpuMEHATH NOJyuYEHHBIE 3HAHUS K PELICHUIO 3a1a4.
nocne006amenbHOCH )

Ilosmopenue u cucmemamuszayus yueonozo mamepuana 8 knacca (10 uacos)
93 AnrebpamdecKue BEIPaKESHUS Pemrats 3amaun, cogeprkamue OyKBeHHBIE TaHHBIE, paboTaTh ¢ (hopMyal

HpI/IMeHHTB KBaIIpaTHI;Iﬁ KOPEHb B BbIYUCIICHHUAX. BrImonsaTs npeo6pa3(
BLIpa)KCHHﬁ, COZACPIKAIUX CTCTICHU C LECJbIMU MOKA3aTCIAMU U KBAAPATE
TOXIACCTBCHHBIC Hp€06pa3OBaHI/I$I pauOHAJIbHBIX BLIpa)KeHI/Iﬁ Ha OCHOB
HCﬁCTBHﬁ HaJl MHOTOYJICHAMHU U anre6pa1/1qecm/IMI/I ,HpO6HMI/I; Pa3JI0KCHY
MHOI'OYJICHOB HAa MHOXXHTCIIN.
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Xapakmepucmuka OCHOGHBIX 61006 0eAMETbHOCIU YUeHUr

- BT (na ypoene yuebHwvix oeiicmeuii)

94 VYpaBHeHUA Pemrate 0CHOBHBIE BU/IBI pallMOHATIBHBIX YPaBHEHUH C OTHON IEPEMEHHC
IloHnmaTth ypaBHEHHE KaK Ba)KHEHIIYIO MATEMATHIECKYIO MOZAEIb IS O!
M3y4ICHUS Pa3HOOOPA3HBIX PEANBHBIX CUTYAINH, PEIIaTh TEKCTOBBIE 33112
anredpandeckuM MeTooM. [IpumMensTs rpadudeckue mpeacTaBICHUS 1
HCCIIEIOBaHUs YPABHEHUM.

95 CucteMbl ypaBHEHUH C IBYMSI IEpEMEHHBIMHA Pemate cucteMsl 1ByX ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU Pa3IHYHBIMU
[TpumeHsATH TpaduuecKue MPeACTaBICHNUS ISl HCCIIEIOBAHUS U PEIICHHS
YPaBHEHHH C IByMs NEPEMEHHBIMH.

96 Hepagenctna [lonnmath CBOMCTBA YHCIOBBIX HEPABEHCTB. PemaTh TuHEiiHbIE HEpaBEH
OJTHOI1 MepeMEHHOI; KBaIpaTHbIE HEPABEHCTBA C OIOPOH Ha rpadUuecKH
npeacTaBiaeHus. [IpuMeHsATh annmapaT HEpaBeHCTB sl pelleHHs 3aau.

97 CucTteMbl HEPaBEHCTB C OJJHON IEPEeMEHHON Pemrates cucteMbl HEpaBEHCTB C OHON IIEPEMEHHON, TPUMEHSATh CUCTEMI
HEpaBEHCTB C OJJHOM NepeMeHHOH NpH peleHUH 3a1ay.

98 OyHKIIH CrpouTth rpaduKy 3JeMEHTapHBIX (QYHKIMH, HCCIEI0BATh CBOHCTBA YHC:
(GYHKIMI Ha OCHOBE W3y4YCHUs] TOBEACHUSI UX TPA(UKOB.

99 OneMeHTH! IPUKIaTHON MaTeMaTHKH Hcnonb30Bath B X0J€ PELICHU 3a/1a4 2JIEMEHTAapHbIE IIPEJICTABICHMUS, C!
MpUOIMKEHHBIMU 3HAUCHUSIMU BEJIMYMH. VcIIonp30BaTh MpocTeInme ci
MpEACTAaBJICHUA U aHaJIN3a CTATUCTUICCKUX NJaHHBIX. HaXO}lI/ITb OTHOCHUT
YacTOTY M BEPOSTHOCTh CIIy4aifHOTO COOBITHS. PemaTh koMOMHATOpHBIE
HaXO0XJICHUE YHCIa 00BEKTOB MIM KOMOMHANNI.

100 Yucnossle NOCNEN0BATENLHOCTH [TpumeHATH HOPMYIIBI, CBI3aHHBIE C ApUPMETHIECKON U TEOMETPUIECKO
MPOTPECCUSIMH, IPH PELICHUN 3a1a4.

98 [ToBTOpenue n cucremMaTu3anus yaeOHOro DopMynHUpOBaTh ONPEAEICHUE KBAJAPATHOTO HEPABEHCTBA.

MaTepHana 1o teme «Pemenne kBagpaTHBIX Pemate kBaspaTHBIE HEPABEHCTBA, HCIIOIB3YsI CXEMY PACIIOJIOKEHHS Ay
HepaBeHCTB. CHCTEMBI ypaBHEHHH C JBYMs OTHOCHTEJIFHO OCH a0CIIHCC.
TMCPEMECHHBIM W) Pemiate TeKCTOBBIE 3aJa4M, B KOTOPBIX CUCTEMA ABYX ypaBHeHI/Iﬁ C IBYM
MEPEMEHHBIMHU SABJISIETCS MaTEeMaTHYECKOH MOJETBIO PEeaIbHOTO MPOIIece
W MHTEPIPETUPOBATH PE3YJILTAT PEIICHUS CUCTEMBI.
101 Hmozosaa konmponwvnaa paboma 3a Kypc IIpuMeHsITh OJIy4EeHHbIE 3HAHUSI K PELICHUIO 3a/1a4.
anzedpol 9 knacca
102 HToroBeIii ypok 3a Kypc anreopsl 9 kiiacca IIpuMeHsITh IOJIy4EHHbIE 3HaHMsI K PELICHUIO 3aau.
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