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IloBTOpEHHEe Kypca MaTeMaTHKH 6 KJacca

1. Beipakenus, TOK1eCTBa, ypaBHEHHUS

YucnoBble BbIpakeHUs1 ¢ nepeMeHHbIMU. [Ipocreiimme npeobpa3zoBaHus BBIpRXEHUH. YpaBHEHHE,
KOpEHb ypaBHEHMs. JIMHEWHOE ypaBHEHHME C OJHOW IepeMeHHOH. PellleHune TEeKCTOBBIX 3aJad METOJ0M
cocTaBjieHUs1 ypaBHEHUNU. CTaTUCTUUYECKHE XapaKTEPUCTHKHU.

OcHoBHas 1eJNb - CHUCTEMaTU3UpOBaTb U OOOOIIMTH CBEAECHUS O MPeoOpa3oBAHUAX
anreOpandecKuX BHIPAKEHUH U PEIICHUN YPaBHEHHUH C O THOW TIEPEMEHHOM.

IlepBass Tema Kypca 7 Kjacca SIBISETCS CBS3YIOIIMM 3BEHOM MEXIy KypcoM MaTeMaTuku S5—~6
KJIaCCOB M KypcoM anreOpbl. B Hel 3aKkperisiorTcs BBIYMCIUTENbHbIE HABBIKH, CHUCTEMATU3UPYIOTCA U
000011at0TCS CBEACHUS O MPeoOpa30BaHUAX BHIPAKEHUI U PEILIEHUN YpaBHEHUI.

HaxoxnaeHue 3Ha4eHWH YUCIIOBBIX M OYKBEHHBIX BBIPDAKEHHUH Ja€T BO3MOKHOCTb IOBTOPUTH C
yYalIUMHCS TpaBujia JCHCTBUM € pallMOHAIBHBIMM YHCIAMU. YMEHHUS BBINIOJHSITH apUPMETHYECKUe
JEUCTBUS C pallMOHAJILHBIMY YHCIaMH SIBJISIFOTCSI ONIOPHBIMU JIJIsl BCETO Kypca ainreopbl. CienyeT BhICHUTD,
HACKOJIbKO NPOYHO OBJAJAEIM UMM Ydalluecs, U B cllydae HEOOXOJUMOCTH OpraHM30BaTh MOBTOPEHHUE C
LEeNbl0 JIMKBUJALUWU BBIABIEHHBIX Mpo0enoB. Pa3BUTHIO HABBHIKOB BBIUMCICHUN JIOJDKHO YIENATHCS
Cepbe3HOE BHUMAaHUE U B TAJIbHEHIIIEM MPU U3yUYEHUU APYrUX TEM Kypca anreOpsl.

B cBs3u ¢ paccMoTpeHneM BOIIpoca O CPaBHEHHMM 3HAYEHHWM BBIPAKEHUIN PAaCHIMPSIIOTCS CBEIEHUS O
HEPABEHCTBAX: BBOJATCS 3HAKM > U < JAETCS NOHSATHE O TBOMHBIX HEPABEHCTBAX.

[Ipu paccMoTpeHun npeoOpa3oBaHM BhIpaXXEHUN (OpMaNbHO-OTIEpAaTUBHBIE YMEHHsI OCTAOTCS Ha
TOM, K€ YpPOBHE, ydallhecsl OJIHUMAIOTCS Ha HOBYIO CTYIE€Hb B OBJIAJIEHUM TeopHei. BBoasrca mousTus
«TOKJECTBEHHO DABHBIE BBIPAXKEHUN», «TOXKIECTBO», «TOXKIAECTBEHHOE IPEOOpPA30BAHUE BBIPAKECHUN»,
CoJiepKaHUEe KOTOPBIX OyIeT MOCTOSHHO PacKpbIBaTbCs M YIIIyOJATHCS HPU HM3y4EHHM NpeoOpa3oBaHHM
pasnuyHbIX areOpandeckux BbIpaxeHUi. [loguepkuBaeTcs, 4T0 OCHOBY TOKJIECTBEHHBIX ITPe0Opa3oBaHUi
COCTAaBJIAIOT CBOMCTBA ACUCTBUI HaJ YHCIIaMHU.

YceunuBaercss pojb  TEOPETHYECKUX CBEACHUM TIPU  PacCMOTpPEHUMH ypaBHeHHH. C  1ebio
o0ecrieyeHuss OCO3HAHHOTO BOCHPUATHUS Y4YAIMMMCA QJITOPUTMOB PpELICHUS YPAaBHEHUH BBOJUTCS
BCIIOMOTaTEJIbHOE IOHATHE PAaBHOCUIBHOCTH ypaBHEHHUH, (OPMYIHUPYIOTCS U PA3bACHAIOTCS Ha
KOHKDETHBIX IIPUMEpax CBOWCTBA PaBHOCHIIBHOCTH. JlaeTcsd TNOHATHE JIMHEHHOTO YpaBHEHUS U
HCCIIelyeTCsl BOIIPOC O YHUCiie ero KopHeil. B cucreme ynpaxHeHuit ocoboe BHUMaHHE YIEJIAETCs PELICHHIO
ypaBHeHU#l Buma ax = brnpu pasnuunbix 3HaueHusix a u b. IIpomoipkaercst padora no GopmMupoBaHHIO Y
ydJaliuxcs YMEHHUS HCIOJIB30BATH allapaT ypPaBHEHMM KakK CpPEACTBO Ul PEUICHUS TEKCTOBBIX 3azad.
YPOBEHB CI0XKHOCTH 3aJa4 3/1€Ch OCTAETCs TAKUM K€, KaK B 6 Kiacce.

2. OyHKuUM

Oynkuus, oo6nacts onpeaeneHus GyHkuu. Berancnenue 3HaueHuit Gpynkuu no gopmyse. I'padux
¢byukun. [Ipsimas nponopiuoHansHOCTh U ee rpaduk. JInneitnas pyHkuus u ee rpaduk.

OcHOBHas 1eJb - O3HAKOMHUTH YUYaIIMXCS C BAXHEUIIUMU (PYHKIHMOHAIBHBIMU MOHSATUSMHU U C
rpadukamMu mpsSMOM MPONMOPLUOHAIBHOCTH U JTUHEHHOW QYHKIIMU 0OIIero BUa.

JlanHasi TeMa SBIISETCS HAYadbHBIM STallOM B CHUCTEMATHUeCKON (DYHKIIMOHATBHOW IMOATOTOBKE
yyammxcs. 37ech BBOAATCA TaKWe TOHATHSA, KaKk (DYHKIUS, apryMeHT, 00JacTh ompereneHus (QpyHKIuH,
rpadux QyHkuuu. DYyHKIUS TPaKTyeTCs KaK 3aBHCHMOCTh OJHOW TMEPEeMEHHOH OT JApyroi. Ywuammecs
MOJIY4aroT MepBoe MpeACTaBiIeHe 0 crocobax 3ananus GyHKIUU. B maHHO# Teme HaunHaeTcs paboTa mo
(GOpPMHUPOBAHHMIO Y Y4YalIUXCAd YMEHHH HaxoguTh 1o ¢opmyie 3HaueHHe (QYHKIMHM [0 H3BECTHOMY
3HAYEHUIO apTyMEHTA, BBIMOIHATH Ty e 3a7a4dy 1o rpaduky U pemars 1o rpaduky oOpaTHyto 3a1ady.

OYHKIIMOHAIBHBIE TIOHATHUS MOJYYalOT CBOI0 KOHKPETH3AIUIO MTPU H3YUYSHHUH JIMHEHHOW QPYHKIIUU U
€€ YacTHOTO BHJa — MPSMOU MPOMOPIIMOHAIBHOCTH. YMEHUSI CTPOUTh M YUTATh TPaQuKu dTHX (YHKIIHHA
IIUPOKO HCIOJIB3YIOTCS KaK B CAMOM Kypce anreOpbl, Tak U B Kypcax reOMEeTpUuu U (U3MKH. YUaliuecs
JOJKHBI TOHMMATh, KaK BIUSET 3HAK KoAd(PQHIMEHTa Ha paCMoJOKEHHEe B KOOPAMHATHON IUIOCKOCTH
rpaduka pynkiuu y = Kx, rae k=0, kak 3aBucuT OT 3HaYeHHMH Ku DB3amMmHOE pacroiokeHue rpadukos
nByx GyHkimit Buma y = kx + b



®opmupoBaHue BceX (YHKUIMOHAJIBHBIX MOHATUH M BBIPAOOTKA COOTBETCTBYIOLIMX HABBIKOB, a
TAK)KE M3YUYCHHEC KOHKPETHBIX (YHKIHUHA COMPOBOXKIAIOTCS PACCMOTPEHHEM IPUMEPOB peabHBIX
3aBHCUMOCTEH MEKIYy BEJIMYMHAMHM, YTO CIHOCOOCTBYET YCHIJICHHIO MPHKIIAIHON HAIpPaBICHHOCTH Kypca
areOphl.

3. CreneHb ¢ HATYpaJbHBIM MOKa3aTeaeM

CreneHp ¢ HATypalbHBIM MOKa3aTeleM M ee cBoiictBa. Ommounen. PyHkuuu y = X2, y = X°M UX
rpaduKy.

OcHoBHas 1€Jdb — BbBIPAOOTaTh YMEHHE BBINOJIHATH ACUCTBUS HAJl CTEIIEHSMU C HATypalbHBIMU
[IOKa3aTessiMu.

B nanHoO#1 TeMe fqaercs onpesesieHue CTENEHN ¢ HaTypallbHbIM IOKa3aTeneM. B kypce matemaTuku 6
KJlacca ydaluecsl y)Ke BCTPEYaJIUCh C IPUMEpPaMHU BO3BEICHUS YUCEI B CTENEHb. B CBS3U C BHIYMCIEHUEM
3HAUEHUH cTeneHu B 7 Kjacce Jaercsl MPEeACTaBICHUE O HAXOXJACHUU 3HAUYEHUN CTENEHH C MOMOLUIBIO
KaJIbKyasiTopa. PaccMmarpuBaroTcsi CBOMCTBA CTENEHM C HaTypalbHbIM IOKasateneMm. Ha mnpumepe
nokazarenscTBa coicts am ¢ a" =a™" , a™ : a" =a""rme m>n, (a™)" = a™, (ab)" = a"b"yuammecs BrepBbie
3HAKOMSTCSA C JOKa3aTelbCTBaMM, MPOBOAMMBIMU Ha alreOpandyeckoM Marepuaie. YKa3aHHblE CBONCTBA
CTENEHU C HaTypaJbHBIM I[TOKa3aTeJeM HaxXOJAT NPUMEHEHHUE NMPH YMHOKEHUU OJHOUYJIEHOB U BO3BEICHUU
OJIHOWICHOB B CTemneHb. [Ipu HaxXOXIEHWU 3HAYCHHW BBIpAXXEHUH, COJAEpXKAIINX CTENEeHH, 0c0o00e
BHHUMAaHUE ClIeTyeT o0paTUTh Ha NOPSAIO0K IEHCTBUI.

PaccmoTperre QyHKIHMI y = X%, y = X°M03BOISET MPOIOKHTH PaboTy Mo GOPMHPOBAHHIO yMEHMIA
CTpOUTh U 4MTaTh Tpaduku (yHKIUH. BaxkHo 0OpaTUTh BHHMMaHHE y4alllUXCsl Ha OCOOCHHOCTH rpaduka
dyakmmE y = x%:TpaduK TIPOXOAUT dYepe3 HAYano KOOPAWHAT, och OySBISETCA €ro OChl0 CHMMETPHH,
rpaduK pacmoJio’KeH B BEpXHEH MOIYIIOCKOCTH.

VYMeHHe CTpOuTh TpaduKu GYHKIMHA Y = X°H y = X HCHONb3YeTCs IS 03HAKOMIICHHS YJAIIUXCA C
rpaduyecKkuM cocoboM penieHus! ypaBHEHUH.

4. MHoOro4JeHbl

Muorounen. CnoxxeHue, BBIYMTAHUE U YMHOXEHHE MHOTOWICHOB. Pa3io)xeHne MHOTOUYJICHOB Ha
MHOYKHTEJH.

OcHoBHas 1eJdb — BBIPAOOTaTh YMEHHME BBHITIOJHITH CJIOKEHHUE, BBIUMTAHWE, YMHOXKEHHUE
MHOTOYJICHOB M Pa3JIOKEHUE MHOTOWICHOB Ha MHOKHUTEIIH.

Jlannass Tema wurpaeT (QyHIAMEHTAJIbHYIO pOJdb B (OPMUPOBAHMHM YMEHHUS  BBITIOJHATH
TOXICCTBEHHBIE MpeoOpa3oBaHusl anreOpandeckux BblpaxkeHud. Dopmupyembie 3aech (hopMaabHO-
OTIEpPATHBHBIC YMEHHS SBJISIOTCSA OIOPHBIMH IPU HM3YYECHUHM ACHCTBUU C palMOHAIBHBIMH JPOOSIMH,
KOPHSIMH, CTETICHSIMH C palliOHATBHBIMH ITOKA3aTEISAMHU.

N3yuenne TeMbl HAYMHAETCS C BBEJACHHS IMOHATHH MHOTOWICHA, CTAaHAAPTHOTO BHJAa MHOTOYJICHA,
CTereHu MHorowieHa. OCHOBHOE MECTO B 3TOM T€M€ 3aHUMAOT aJTOPUTMbI JICUCTBUM ¢ MHOTOWICHAMH -
CIIOKEHHE, BBIYUTAHUE U YMHOKEHHUE. YUallrecs J0JDKHBI TOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEICHUE
MHOTOYJICHOB BCEr/Ja MOJXKHO TMPEJICTAaBHTh B BHUIC MHOTOWICHA. JIEHCTBUS CIOXXCHHS, BBIYUTAHUSA H
YMHOKEHUSI MHOTOYWICHOB BBICTYMAIOT KaK COCTABHOW KOMITIOHEHT B 33/IaHUAX Ha MpeoOpa3oBaHUs LENbIX
BoIpakeHuil. [loaTomy HenenecooOpa3HO MEpPeXoJuTh K KOMOMHHPOBAHHBIM 33JaHUAM TNPEXKAC, UYeM
YCBOEHBI OCHOBHbBIE QJITOPUTMBI.

Cepbe3Hoe BHHMMAaHHME B 3TOM TeME€ YJIENSETCS Pa3JIOKEHUI0O MHOTOWIEHOB HAa MHOXHTEIU C
MTOMOIIBI0 BBIHECEHHS 32 CKOOKHM OOIIero MHOXHTENS U C MOMOIIbI0 TpynmupoBKU. COOTBETCTBYIOIINE
nmpeoOpa3oBaHMs HAXOIAT IMIMPOKOE MPHMEHEHHE Kak B Kypce 7 Kiacca, Tak M B MOCIEAYIONINX Kypcax,
O0COOCHHO B JACWCTBUSIX C pAIMOHATHHBIMU APOOSIMHU.

B nmaHHON Teme ywamMecss BCTPEYAIOTCS C MPUMEpPAMU HCIONb30BAHUS PACCMATPUBAEMBIX
npeoOpa3oBaHUil TpPHU PElICHUH Pa3HOOOpPa3HBIX 3a/lady, B YACTHOCTH IPH PEIICHWH YpaBHEHHH. OTO
MO3BOJISIET B XOJ€ M3YUEHHUsI TEMBI MIPOJODKUTE PadoTy 1Mo (OPMUPOBAHUIO YMEHUS PellaTh YpaBHEHHS, a
TaK)K€ pellaTh 3aJa4d METOJIOM COCTaBJICHUsI ypaBHEHUM. B uncno ynpaxxHEeHUH BKIIOYAIOTCS HECIOKHBIE
3aJIaHNs Ha JIOKa3aTeJIhLCTBO TOXKIECTBA.

5. ®opmyJibI COKPALIEHHOI0 YMHOKCHUSA
dopmyisl (a + b)?= a2 + 2ab + b?, (a = b)®= a® + 3a%b + 3ab? £ b3, (a + b) (a’tab + b?) = a £ b®.
[Tpumenenne Gopmyn COKpaIIEeHHOTO YMHOKEHHUS B TIPEOOPa30BaHUSX BHIPAKECHUH.



OcHOBHas Iejlb — BHIPAOOTaTh yMEHHE HPUMEHATH (DOPMYNIbI COKPAIIEHHOTO YMHOKEHHS B
IPe0Opa30OBAHMUAX 11eJIbIX BBIPAKEHUI B MHOTOUIEHBI M B PA3I0KEHUM MHOTOUIEHOB HA MHOKHTEIIN.

B jaHHO#l TeMe NpojoiKaeTcs paboTa Mo (OPMHPOBAHHIO Y YYAIIUXCS YMEHHS BBINOIHSATH
TOKIECTBEHHBIE MPe0OPa30OBaHus LENbIX BhIpaxkenuii. OCHOBHOE BHUMAHHE B TeMe yensercss Gopmynam (a
- b) (a+ b) =a? - b% (a + b)?>= a? ++ 2ab + b?. Vuammecs J0KHBI 3HATh 3TH (OPMYJIBI U COOTBETCTBYIOLIHE
cioBecHsle (JOPMYITMPOBKH, yMETh HPUMEHATh MX KaK «CJIEBA HAIPABO», TAK U «CIIPaBa HAIIEBOY.

Hapsity ¢ yka3aHHBIME paccMaTpHBaroTcs Taroke gopmyisl (@ + b)® = a® + 3a% + 3ab? £ b®, a8 £ b® =
(a + b) (a’tab + b%). OngHako oHM HAXOJAT MeHbIee MPUMEHEHHE B Kypce, HOITOMY HE CIIeAyeT M3IUIIHE
YBIIEKaThCs BHINOTHEHHEM YIPAKHEHUH HA UX HCIIOJIb30BaHUE.

B 3aK/II04MTeNHHOM YaCTH TeMbl PACCMATPUBAETCS MPUMEHEHHE Pas3IMUHBIX HPUEMOB Pas3iOKeHHs
MHOTOYJIEHOB HA MHOYHTENH, a TAKKE HCIOIb30BaHKE NIPE0OPa30BAHMI LENBIX BBIPAKEHHUH IS PELICHUS
IIMPOKOTO Kpyra 3a/1au.

6. CucreMbl JJMHEHHBIX yPaBHEHUI

Cucrema ypaBHeHMH. PemieHne cuctemMpl IBYX JMHEHHBIX YPaBHEHHUH C ABYMS NMEPEMEHHBIMHU U €r0
reoMeTpuueckas HHTeprpeTaius. Pemenne TeKCToBbIX 3a/Jad METOJOM COCTaBJIEHUS! CUCTEM ypaBHEHUI.

OcHOBHas 1L€Jb - 03HAKOMUTh YYALIUXCA CO CIOCOOOM pPEILIEHHs] CUCTEM JIMHEHHBIX ypaBHEHUH ¢
IBYMsI TIEpEMEHHBIMH, BbIpaOOTaTh YMEHME pellaTh CUCTEMbl YPAaBHEHHM W NPUMEHATh UX MpPH PElICHUU
TEKCTOBBIX 3a/1a4.

N3yuenune cucrem ypaBHEHMI pacnpenensercs Mexay KypcaMu 7 u 9 kiaccoB. B 7 kimacce BBoauTCA
MOHSTHE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI INHEHHBIX YpaBHEHUH.

W3noxxeHre HauMHAETCS C BBEICHMS MOHATHUS «IMHEWHOE YpaBHEHHE C JABYMS IEepeMEHHbIMU». B
CUCTEMY YINPaXHEHUH BKIIOYAIOTCS HECIIOKHBIE 3aJaHusl Ha peElIeHHEe JMHEMHbIX YpPaBHEHHH C JByMs
MIEPEMEHHBIMH B IIEJIbIX YHCTIaX.

dopmupyeTcs yMEHHE CTPOUTh rpaduk ypaBHeHuUs a + by = ¢, rae a #0 win b #0, npu pa3aruHbIX
3HauYeHWsX a, b, c. Benenne rpapuyeckux oOpa3oB JaeT BO3MOXKHOCTH HArISAHO HCCIEIOBATH BOMPOC O
YHUCJIE PEUIEHU CUCTEMBI ABYX JTUHEHMHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

OcCHOBHOE MECTO B JaHHOM TEME 3aHUMACT U3yYCHHUE AITOPUTMOB PEIICHHS CUCTEM JBYX JIMHEWHBIX
YPaBHEHMH C JIByMsl NEPEMEHHBIMHM CIOCOOOM IOJCTAaHOBKM U CIIOCOOOM cioXeHHsA. BBeneHue cucrem
MO3BOJISICT 3HAYMTEIBHO PACHIMPUTH KPYI TEKCTOBBIX 3aJad, PELIAEMBIX C MOMOIIBIO ammapaTta aiareOpsl.
[IpuMeHeHMe cucTeM ynpoInaeT MpoLece epPeBoia JaHHBIX 3a/1a4i ¢ OOBIYHOTO A3bIKA Ha A3bIK YPAaBHEHUH.

8 Kiaacce

IToBTOpEHME
Heab: [loBTopenue, 06001IeHNEe U cUCTeMaTU3alus 3HAaHUM, YMEHHIM U HaBBIKOB 32 Kypc anreOpsl 7

KJj1acca.

I'naBa 1. PanuonanbHble 1poou
PanvonansHas napo6b. OCHOBHOE CBOMCTBO JpoOu, cokpamieHue apoOeit. ToxKaecTBeHHbIE

. K .
peoOpa3oBaHus pallMOHANBHBIX BhIpaXeHUH. DyHKIMA y = — U e€ Tpaduk.
X

Ileab: BbIpaboOTaTh yMEHHE BBIMOJHATH TOXAECTBEHHbIE MPEOOpa3oBaHMs pallMOHAIBHBIX
BBIPAXKCHU.

Tak kak AeHCTBUS ¢ pallMOHATBHBIMH APOOSMH CYIIECTBEHHBIM 00pa3oM ONMMpArOTCs Ha JEUCTBUS C
MHOTOYJIEHAMH, TO B Hadajie TeMbl HEOOXOIMMO IMOBTOPHUTH C OOYHYAIOIIMMHUCS NPEeoOpa3oBaHUs ILEIBIX
BBIPAXKCHUI.

I'maBHOE MecTO B JIaHHOW TeMe 3aHHMMAIOT aJTOPUTMBI JIEHCTBUN C APOOSMH. Yyaliuecs: JOJDKHBI
MOHUMAaTh, YTO CYMMY, Pa3HOCTb, MPOU3BEACHUE M YaCTHOE JApoOel Bcerja MOKHO NPEICTaBUTh B BUJE
npo6u. IlpuoOperaemble B JaHHOW TEME YMEHUS BBIMOIHATh CI0KEHUE, BEIUNTAHUE, YMHOXKEHHUE U JeJICHU e
npoOell SIBIAIOTCS ONMOPHBIMHM B IpeoOpa3oBaHUSAX JIpOOHBIX BelpakeHUil. IlosTomMy UM cienyeT yaeiauTb
ocoboe BHHMMaHMe. Henenecoobpa3sHo mepexoIuTh K KOMOMHUPOBAHHBIM 3aJaHUSM Ha BCE JCHCTBUS C



IpoOsiMu TIpexae, 4yeM OyayT YCBOCHBI OCHOBHBIC aITrOPUTMBI. 3alaHMs Ha BCE JACHCTBHSA C APOOSMH He
JOJKHBI OBITh M3JTUIIHE TPOMO3IKUMU B TPYIOEMKUMH.

[Tpu Hax0X/AEHUM 3HAUYEHUI IpoOel MaroTcs 3aJaHus Ha BBIYUCICHHUS C MMOMOIIBIO KalbKynsaTopa. B
JAHHOM TeMe pacCLIMPSIIOTCSA CBEACHUS O CTaTUCTUYECKUX XAPAKTEPUCTHUKAX. BBOIUTCA MOHATHE CPEIHETO
FapMOHMYECKOTO Ps1/ia IOJIOKUTEIBHBIX YHCEIL.

W3yueHne TeMbl 3aBepIIAeTCs PACCMOTPEHUEM CBOMCTB rpaduka QpyHKIHH

_ K
y=—.
X

I'naBa 2. KBagpaTHble KOPpHHU

[Tonsarue 06 uppanmoHanbHBIX unciax. OOue cBeeHust 0 JeHCTBUTENbHBIX unciaax. KBagpatHbrit
KopeHb. [loHATHE 0 HAXOXKICHWM NMPHUOIMKEHHOTO 3HAYCHHS KBAAPATHOTO KOpHsA. CBOWCTBA KBaJpaTHBIX
kopHel. [IpeoOpa3zoBanHus BeIpaXEHUH, COJIEPKAIUX KBaJpaTHbie KOpHU. DYHKIMSA Yy =+x , €€ CBOHCTBA U
rpaduk.

Henb: cucremMaTH3upoBaTh CBEACHHUS O pAlMOHANBHBIX YMCIaX M JaTh MpeAcTaBieHue o0
MppalMOHAJIbHBIX YHCJIAaX, PACUIMPUB TEM CaMbIM IOHSTHE O YHWCJE; BbIPadOTAaTh YMEHHUE BBIIOJHATH
peoOpa30BaHMsl BEIPAKEHUI, coAepKalIUX KBaJApaTHbIE KOPHU.

B nanHO TeMe ydammpecs NOJy4arOT HadalbHOE IPEIACTABICHUE O IOHATHUU JIEHCTBUTEIBHOIO
gucina. C 3TON 1enapi0 0000MIal0TCa U3BECTHBIE OOYUYalOIMMCST CBEJIEHUS O PallMOHANBHBIX yuciax. Jljis
BBEJCHUS NOHATUS HMPPALHMOHAIBHOTO YHCIA HCIOJIB3YEeTCSd HWHTYUTUBHOE IPEACTABICHUE O TOM, YTO
KQKJIbI OTPE30K UMEET JIMHY U MOTOMY KaXKJI0M TOYKE KOOPJIMHATHOM MPSAMON COOTBETCTBYET HEKOTOPOE
yucio. [Toka3piBaeTcs, 4TO CyIIECTBYIOT TOUKH, HE HMEIOIIME PAMOHATIBHBIX a0CIuCC.

[Ipn BBegeHMM MOHATHUSI KOPHS MOJE3HO O3HAKOMUTH OOYYAlOIIMXCS C HAXOXKJIEHHEM KOpHEH C
ITOMOIIIBIO KAIBKYJIATOPA.

OcCHOBHOE BHHMMAHHE YJAEISETCS MOHITHIO apU(PMETHYECKOro KBaJIpaTHOTO KOPHS U CBOMCTBaM
apumMeTHyecKux KBaJpaTHBIX KOpHEH. Jloka3pIBaloTCs TEOpeMbl O KOpPHE M3 IPOU3BEIEHUS U Ipodu, a

TAKKE TOXKAECTBO +a? =|a|, KOTOpBIC MOJNYYalOT HPHUMEHEHHE B MPEOOPA3OBAHMAX BBIPAKEHHUH,
cojepkamux  KBagpaTHble KopHH. CrenuaabHOe  BHHMAaHHE  yIEISIETCS  OCBOOOXKICHHIO  OT

MppalMOHAILHOCTH B 3HaMeHaTese JpoOu B BBIPAKEHUSX BUIA YMmenue npeoOpazoBbIBaTh

a4 &
Jb ' Vbt
BBIPAKEHUS, COJIEpP)KAIMEe KOPHU, YacTO HMCIOJB3YETCS KaK B CaMOM Kypce aireOpbl, Tak U B Kypcax
T€OMETPHH, aareOphl U HaYal aHAIH3a.

[Ipopomkaercs pabota mO pa3BUTHIO (YHKIMOHAIBHBIX MPEACTABICHUN  OOy4YaroIIMUXCs.
PaccmarpuBarorcs GpyHkuus y=+/x , €€ cBoiictBa u rpaduk. Ilpu n3ydeHun QyHKIMH y=+/x , HOKAa3bIBAETCA
€€ B3aUMOCBsI3b C PyHKIUEH y = x?, rae x >0.

I'naBa 3. KBaapaTHble ypaBHeHUsI

KBagpatHoe ypaBHenue. dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHs. PelleHune panuoHaIbHBIX
ypaBHeHu#. Pemienue 3amay, NMpUBOAAIIMX K KBAJIPATHBIM ypaBHEHUSM M MPOCTEHIINM PallMOHAIBHBIM
ypaBHEHUSIM.

Henab: BeIpabOTaTh yMEHHS pELIATh KBaJApPATHBIC YpPaBHEHUS M TPOCTEHIINE pallMOHAIbHbIE
yYpaBHEHUS U MPUMEHATDH UX K PEIICHUIO 3a/1a4.

B Hauane TeMbl IPUBOIATCS IPUMEPHI PEIICHUSI HEMOJHBIX KBAaJIPAaTHBIX YPaBHEHU. DTOT MaTepual
cucTeMatu3upyercs. PaccMaTpuBalOTCsl  aNrOpUTMBl  PEIICHHMS  HEMOJHBIX  KBAJPATHBIX YpaBHEHUU
Pa3IMYHOTO BUJA.

OcHOBHOE BHHUMaHHUe CliefyeT yAeluTh PEelleHHI0 ypaBHeHHil Buaa ax> + bx + ¢ = 0, rae, a =0, ¢
UCroJyib30BaHueM (GopMynbl KopHeil. B gaHHO#l Teme yuwammecs 3HakoMsTcs ¢ ¢opmynamu Buera,
BBIPOKAIOIIUMH CBSI3b MEXKIY KOPHSMH KBaJpaTHOTO YypaBHEHUs U ero Kodpdunuentramu. OHH
WCIIOJIBb3YIOTCA B JAJIbHEWILIEM IpPU J0KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJAPATHOTO TPEXWIEHA Ha
JIMHECHHBIC MHOKHUTCIIH.

VYyamuecs: oBIaAeBaIOT CIIOCOOOM PEIICHUS TPOOHBIX PAIlMOHATBHBIX YPaBHEHUH, KOTOPBIA COCTOUT
B TOM, YTO PEIIEHHE TAaKUX YPAaBHEHHMH CBOJUTCS K PEIICHHUIO COOTBETCTBYIOUIUX LEIBIX YPaBHEHHH C
MOCJEAYIOLUUM UCKIIOYEHUEM TOCTOPOHHUX KOPHEH.

N3yuenue naHHON TEMbI TO3BOJISIET CYHIECTBEHHO PACHIMPUThH alMapaT YpaBHEHUN, UCTIOIb3YEMBbIX
JUISl peLIeHUs TEKCTOBBIX 3a/1a4.

I'naBa 4. HepaBeHcTBa



YucnoBele HEPABEHCTBA U UX CBOMCTBA. [IoueHHOE ClI0’KEHNE M YMHOKEHHE YHCIIOBBIX HEPABEHCTB.
[TorpemHocTs U TOUHOCTH NPUOIMKEHUS. JINHENHbIE HEpAaBEHCTBA C OJHOM EPEMEHHOM U UX CUCTEMBI.

Lesb: 03HAKOMHUTH OOYYAIOUIMXCS C IPUMEHEHUEM HEPAaBEHCTB ISl OIICHKH 3HAUYEeHUI BBIpAaXKCHUH,
BbIpabOTaTh yMEHHE peliaTh JUHEHHBIC HEPABEHCTBA C OJHOM MEPEeMEHHON M X CUCTEMBI.

CBoJiCTBa YHCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIICHUE JIMHEHHBIX
HEPABEHCTB C OJHOW IEepeMEHHOU. TeopeMbl 0 MOUIEHHOM CIIOKEHUHU U YMHOXEHUHM HEPABEHCTB HAXOJIAT
IIPUMEHEHHUE IPU BBIIOJHEHUU IMPOCTEHIIMX YNPaKHEHWH HA OLEHKY BBIPAKEHUN IO METOJy TI'PaHHILL
BBoasrcs nouarus abcontotHoi [lorpemnoct 1 TOUHOCTH TPUOIMKEHUS, OTHOCUTEIBHON OIPEIHOCTH.

YMeHuss npoBOJIUTH JEAYKTUBHBIE PAacCyKICHHS IMOJIYy4aroT pa3BUTUE, KaK IMpPH J0Ka3aTeIbCTBaX
YKa3aHHBIX TEOPEM, TaK U MPH BBIIIOJIHEHUHU YIPAKHEHUHN Ha JI0Ka3aTeIbCTBA HEPABEHCTB.

B cBs3M C penieHueM JMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW NAaeTcs IOHATHE O YHUCIIOBBIX
MIPOMEKYTKAX, BBOISTCS COOTBETCTBYIOIINE Ha3BaHMs U 0003HAa4YEeHHUs. PacCMOTPEHHUIO CHCTEM HEPaBEHCTB
C OJIHOW TEPEeMEHHOW TPEANIECTBYET O3HAKOMJICHHE OOYYalOIUXCS C TOHSATHSIMH TI€PECEUCHUsT H
00BbeIMHEHNS MHOKECTB.

[Ipn pemeHnn HEpaBEHCTB MCIMONb3YIOTCSd CBOMCTBA PAaBHOCWIIBHBIX HEPABEHCTB, KOTOpPbIE
Pa3bACHAIOTCA Ha KOHKPETHBIX Mpumepax. Ocoboe BHUMaHHUE CielyeT yIeIUTh OTPaOOTKE YMEHHS peliaTh
npocTeiiie HepaBeHCTBa BUjIa ax >h, ax <b, ocTaHOBHBIIKCH CIICIMATBHO Ha city4ae, korja, a<0.

B sroli Teme paccMarpuBaeTcs TAaK)KE PpEIICHHWE CUCTEM JBYX JIMHEMHBIX HEPAaBEHCTB C OJHOMN
MIEPEMEHHOM, B YACTHOCTHU TaKUX, KOTOPbIE 3aIIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.

I'naa 5. CreneHs ¢ neJbIM OKa3aTeIeM.

CreneHsp c 1eNbIM NMoKa3zaTesieM 1 ee cBoicTBa. CTaHAapTHBIN BUJT YUCTIA.

Henab: BeIpaboTaTh YMEHUE MPUMEHSTH CBOICTBA CTENEHU C LIEJBIM MOKA3aTeeM B BBIYUCICHUAX U
peoOpa30BaHUSIX.

B sT0i1 TeMe GopMyaHpYIOTCS CBOICTBA CTENEHH C LENbIM IMOoKa3aTesneM. MeTos ToKazaTenbCTBa
3THX CBOMCTB IMOKAa3bIBAETCS HAa MPUMEPE YMHOXKEHHUS CTENeHel ¢ OJMHAKOBBIMU OCHOBaHUsAMU. Jlaercs
MOHATHE O 3allUCH YMCIA B CTaHAApTHOM BuAe. [IpuBOIATCSA MpHUMEpHl MCIIOJIB30BAHMS TAKOW 3alMCH B
(bu3uKe, TEXHUKE U IPYTHX 00JIaCTSIX 3HAHU.

6. IToBTOpeHue

Hean: TloBTOpenue, 06001IeHNE U CHCTEeMAaTH3alUs 3HAHUKM, YMEHU U HaBBIKOB 3a KypcC anreOpsl 8

KJj1acca.

9 KJjacc

IToBTOpeHue Kypca ajaredopsl 8 kiacca
I'naBa 1. CoiictBa pynkumii. Kagparuunas GyHkuus

Oynkuus. CpoiictBa ¢(ynkuuii. Ksaapatueiii TpexwieH. Pa3znoxkeHue KBagpaTHOTO TpexdJieHAa Ha
MHoxkuTemn. OyHkius y = ax>+ bx + ¢, eé cpoiictBa u rpaduk. HepaBeHCTBa BTOPOM CTeleHM ¢ OIHOM
nepeMeHHoi. Meto uHTepBanoB. YetHast U HeueTtHas GyHkiwst. Oyukiust y = x".OnpegeneHue KOpHs N-i
cTernieHu. Boruncnenue kopHeit N -if creneHu.

Iesab: pacMpuTh CBEJEHUS O CBOMCTBaX (YHKUUH, O3HAKOMUTH OOY4YaIOIIUXCS CO CBOMCTBaMU U
rpaduKOM KBaJpaTHUHOH (yHKIMH, cOPMUPOBATH yMEHHE PElIaTh HEPABEHCTBA BUAa ax>+ bx + ¢>0 ax+
bx + ¢<0, rae a= 0. BBecTn moHsTHE KOPHS N -i CTENEHH.

B nHauane Tembl cUCTeMaTU3UPYIOTCA CBeleHHUs O (QyHKUUsAX. [IOBTOPSIOTCS OCHOBHBIE MOHSATHS:
GyHKLMSA, apryMeHT, oOnacTh onpenesneHus (yHkuuu, rpaduk. JlaloTcs MOHATHS O BO3PACTaHUU U
yOBbIBaHUU (DYHKLIMH, IPOMEXYTKAX 3HAKOMOCTOSIHCTBA. TeM caMbIM co3aaercst 6a3a Juisl yCBOCHHS CBOMCTB
KBaJpaTUYHON M cTeneHHOW (QYHKIMHA, a Tarke Uil JaibHeimero yriyOneHus (yHKIMOHAIBHBIX
MpeJCTaBICHUN IPU U3yUEHUHU Kypca anredpbl U Hayajl aHaIu3a.

[ToAroTOBUTENBHBIM IIArOM K H3YYEHUIO CBOMCTB KBaJApPaTWUYHON (YHKIUHM SBISETCS TaKxkKe
paccMOTpeHHe BONpoca O KBAPAaTHOM TpeXwieHe U ero KOPHsX, BBIICICHUU KBajpaTa JByWIeHa U3 KBaj-
PaTHOTO TpeXuJIeHa, Pa3IOKEHUN KBAJPATHOTO TPEXUWJICHA HA MHOKHUTEH.

W3yuenune KBajpaTMYHOW (YHKIMM HAYMHAETCS C PAacCMOTpPeHMs (QYHKIMHM y=aX®, €€ CBOWCTB U
ocobenHocTell rpaduka, a TakKe APYrUX YACTHBIX BUJOB KBAAPaTHUHOM (YHKIMH — (QYHKIMH y=aX>+n,
y=a(x-M)2. DTH CBeJeHHUs HCHOb3YIOTCS NPU M3yUYEHUH CBOWCTB KBAaJAPaTHYHOH (QYHKIMHM OONIEro BHIA.
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BasxHo, uTo6bl 0Oydaromuecs MOHSUIN, 4To rpaduk QYHKIMH y = ax’+ DX + ¢ MoeT ObITh HOJydeH M3
rpaduka QYHKIMH y = aX’C HOMOIIBIO ABYX MapajlelbHBIX IIepeHocoB. IIpuéMel mocTpoeHus rpadpuka
dynkiuu y = ax’+ bx + ¢ oTpabaThIBaloTCsS HAa KOHKPETHBIX HpuMepax. IIpu 3ToM oco6oe BHHMaHHE
CIIEAyeT YAETUTh (POPMUPOBAHHUIO y OOyJAIOIIUXCS YMEHHUS YKa3blBaTh KOOPAMHATHI BEPLIMHBI MapalboIbl,
€e 0Chb CHMMETPHH, HalpaBJIeHUE BETBEH MapaloJIbl.

[Ipu wu3ydyeHuH STOH TeMbl JalbHEHIIEe pa3BUTHE IOJy4yaeT YMEHHME HAaXOIHUTh 1O Tpaduky
MIPOMEKYTKHA BO3PACTaHUS U YObIBaHHS (PYHKIUH, a TaKKE MPOMEXKYTKH, B KOTOPBHIX (YHKIUS COXpaHSET
3HaK.

dopMupoBaHHe YMeHHil pemiaTh HepaBeHCTBA BHAA ax’+ bx + ¢>0 ax?+ bx + c<0, rae a=0,
OCYIIECTBIISIETCS C OMOPOM Ha CBeNEHHs O Tpaduke KBaApaTHYHOW (YHKIMU (HAmpaBlICHHE BETBEU
napaboJIbl €€ PaCOIOKEHHE OTHOCUTENIbHO 0cnOX).

OOyuaromuecss 3HaKOMSTCSI ¢ METOJJOM MHTEPBAJIOB, C IIOMOIIbIO KOTOPOI'O PEIIAIOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.

OGydaromniecs: 3HAKOMSATCS CO CBOMCTBAMH CTENEHHON (yHKIMU y=x"IIpH YETHOM W HEYETHOM
HaTypaJIbHOM Toka3atene N.. BBogutcss moHsTHe KOpHSA N-il creneHu. OOyuaroiuecs AOHKHBI TOHUMATh
cMbIcn 3ammceil Buma ¥-27, 4/81. OHM TONy4aroT NpEJCTAaBICHHE O HAXOKACHWM 3HAYEHWIl KOPHS C
MTOMOIIBIO KAJIBKYJISATOPA, IPUUYEM BBIPAOOTKA COOTBETCTBYIOLIUX YMEHUI HE TpeOyeTcs.

I'naBa 2. YpaBHeHuUs1 1 HEPaBEHCTBA € 0/IHOI MepeMeHHOM

Lenble ypaBHEeHUs. YpaBHEHHUE C IBYMS NepeMEHHbIMU U ero rpaduk. Cuctembl ypaBHEHHM BTOPO
creneHu. Pemenne 3a/1a4 ¢ IOMOIIBIO CHCTEM YPaBHEHUN BTOPON CTEIECHH.

Hean: cucrematu3upoBaTh M OOOOIIMTH CBEACHUS O PEIICHHH IENBIX C OJHOW TEPEeMEHHOM,
BripaGoTath ymeHHe pemiaTh MpPOCTEWUIINE CHUCTEMBI, COAEp Kalllie ypaBHEHHUE BTOPOM CTENEHU ¢ ABYMS
MIEPEMEHHBIMH, U TEKCTOBBIE 33JIaul C MOMOIIBIO COCTABICHHS TAKUX CUCTEM; BHIpA0OTaTh yMEHUE pelIaTh
MPOCTENIINE CUCTEMBI, COJEp X alllie YpaBHEHUE BTOPOM CTENEHH C ABYMS NEPEMEHHBIMU, U TEKCTOBBIE
3aJ1a4M C MMOMOIIBIO COCTABICHUS TAKMX CUCTEM.

B 10l TeMe 3aBepiiaeTcs U3ydeHUE palMOHAIbHBIX YPaBHEHUN C OJHOW mepeMeHHOUl. B cBsi3u ¢
ATUM TIPOBOJUTCS HEKOTOpOe 0000IIeHHe W yriayOjJeHue CBeAeHUH 00 ypaBHEHUsX. BBOASTCS MOHATHA
LIEJIOTO PAllMOHAJIILHOIO YpaBHEHUS M ero creneHu. OOydaromuecs 3HAKOMSTCS C PELIEHUEM ypaBHEHHH
TPETbEH CTENEHH M YETBEPTOM CTENEHHM C IIOMOLIBIO DA3JIOKECHUS HAa MHOXKHTEIM W BBEICHMS
BCIIOMOTATEIbHON TMEepeMeHHON. MeTon penieHus YypaBHEHUM IyTeM BBEACHUSA BCIIOMOTATEIbHBIX
NepeMEeHHbIX OyleT I[IMPOKO MCIOJIb30BaThCAd JalbHEHIIEM MpU pPELIeHUHd TPUTOHOMETPUYECKUX,
jorapu(pMUUECKUX U APYIUX BUJIOB YpaBHEHUI.

B naHHON Teme 3aBepliacMCsl U3y4EHUE CUCTEM YPAaBHEHUU C JIBYyMs. IepeMeHHbIMU. OCHOBHOE
BHHMAHHUE YIEJAETCA CUCTEMaM, B KOTOPBIX OJHO M3 ypaBHEHUH IEPBOM CTEIEHH, a APYroe BTOPOM.
N3BecTHBIN 00ydaromMMcst criocod MOJCTAHOBKM HAXOJUT 3/1€Ch JalibHEIIee NPUMEHEHUE U MO3BOJISET
CBOAMTH PELICHUE TAKUX CUCTEM K PELICHHUIO KBaJPAaTHOIO YPABHECHHUS.

O3HakomiieHHE 00yJaroIMXCcs ¢ IPUMEpPaMH CUCTEM YPaBHEHHH C IByMs II€PEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHMs BTOPOH CTENEHHU, NOJDKHO OCYLIECTBIATHCS C JOCTATOYHON OCTOPOYKHOCTHIO U OIpaHM-
YMBATHCS MPOCTEUIIUMH IPUMEPAMH.

[IpuBnedyenne M3BECTHBIX OO0y4aroUUMCs I'paUMKOB MO3BOJSET MPUBECTH IPUMEPHI I'padruecKoro
pemeHust cucreM ypaBHeHM. C MoMoOIIbI0 TpaduyecKuX MPeICTaBICHU MOMXHO HaIJIAJHO IOKa3aTh
00y4aromuMcsi, 4TO CUCTEMBI IBYX YPaBHEHHMH ¢ IByMs [IE€PEMEHHBIMU BTOPOM CTENEHH MOT'YT UMETh OJTHO,
11Ba, TPH, YETHIPE PELICHNS WU HE UMETh PELICHUM.

PazpaOoTanHbIi MaTeMaTHYECKUI ammapar MO3BOJISET CYIIECTBEHHO PACHIMPUTh KIACC COJEp’KaTeIbHBIX
TEKCTOBBIX 33]1a4, PEIIAEMBIX C IOMOIIBIO CUCTEM YPAaBHEHHUH.
I'maBa 3. YpaBHeHus1 M HEPaBEHCTBA C ABYMsI IePeMEHHBIMHU

VYpaBHeHHe ¢ ABYMsI IEpEeMEHHBIMU U ero rpaduk. Cuctemsl ypaBHEHUI BTOpoil ctenenu. Penienue
3aJ1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHUI BTOPOil creneHu. HepaBeHCTBa ¢ 1ByMs IEPEMEHHBIMU U UX
CUCTEMBI.

I[{enp — BeIpabOTaTh YMEHHE peLIaTh MPOCTEHUIIINE CUCTEMBI, COJIepKalie YpaBHEHUE BTOPOI
CTETEHHU C ABYMs IEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4M C TOMOIIBIO COCTABIEHHS TAKMX CUCTEM.

B nanHO# Teme 3aBepIIaeTcs U3y4eHUE CUCTEM YPAaBHEHUH C IByMs NlepeMeHHbIMU. OCHOBHOE
BHHMMAaHHUE YJIEJIAETCS CUCTEMAM, B KOTOPBIX OJIHO U3 YPAaBHEHMI IIEPBOI CTENEHH, a Apyroe BTopoil. 13-
BECTHBIN yJaIlMMcsl CIOCO0 MOACTAaHOBKHM HAXOAUT 37€Ch AajbHelIee IPUMEHEHNE U MTO3BOJISIET CBOAUTH
pELIEHNE TAKUX CUCTEM K PELIEHUIO KBaIpaTHOTO YpaBHEHUS. YUaliuecs NODKHBI YMETh pEIIaTh CUCTEMBI
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JBYX ypaBHEHUH C IByMsI IEPEMEHHBIMY, YKa3aHHBIE B COACPKaHUU. PeraTh TEKCTOBBIE 3a1a4H
anreOpandeckuM crocoOoM: MEPEXOaUTh OT CIIOBECHOH (OPMYITHPOBKHM YCIOBUS 33/1a4H K anreOpanyeckon
MO/IEJIH ITYTEM COCTABJICHUS CUCTEMBI YPABHEHUN; PEIIaTh COCTABICHHYIO CUCTEMY YPaBHEHMM; VH -
TEPIPETUPOBATH PE3YJIbTAT. PelaTe CHCTEMBI HEPABEHCTB C IBYMs IIEPEMEHHBIMU.
I'naBa 4. Apudmernyeckasi 1 reoMeTpUYeCKasi IPOrpPeccuu
Apudpmernueckas U TreoMmerpuyeckas mnporpeccuu. @opMmynbl N-ro 4YjeHa M CyMMBl TEPBBIX NUICHOB
nporpeccuu. beckoHeuHo yObIBarolas TeoMeTpuyeCcKasi Iporpeccusl.

Heanb: nate moHATHS 00 apuUPMETHYECKOW U TEOMETPHUYECKOW MPOTPECCHUAX KaK YHCIOBBIX
IIOCIIEI0BATEIBHOCTSIX 0CO00r0 BUAA.

[Ipu u3ydeHun TeMbl BBOJUTCS MOHATUE MOCIEI0BATEILHOCTH, Pa3bsCHAETCS CMBICI TEPMUHA «N-i
YIEH II0CJIEJOBATEIbHOCTHY, BbIPAOATHIBACTCSI YMEHHE MCIOJIb30BaTh HHAEKCHOE OO0O3HaueHue. OTu
CBE/IEHUSI HOCAT BCIIOMOTATENILHBIA XapakTep W HWCHOJB3YIOTCS IS W3Y4eHHUS apu(METHUECKOW W
r€OMETPUYECKOU IPOrpeECCUi.
Pabora ¢ ¢opmynamu N-ro uiaeHa U CyMMbI HEPBBIX N YJIEHOB MPOTPECCHIl, MOMUMO CBOEr0 OCHOBHOTO
Ha3HAYEHUsI, TO3BOJISIET HEOJHOKPATHO BO3BPAIIATHCS K BHIYMCIEHUSAM, TOKIECTBEHHBIM IPE0Opa30BaHUM,
PELIECHUIO0 YPaBHEHUM, HEPABEHCTB, CUCTEM.

PaccmaTtpuBaroTcsi  XapakTepUCTHMUECKHE  CBOMCTBAa  apu(METHUYECKOW M  TI'e€OMETPHYECKOM
MIPOTPECCUM, YTO MO3BOJISET PACIIUPUTD KPYT IIPEAaracMplx 3a/1a4.

IloBTOpenue o06oO0mIeHME M cHCTEMaTW3allkds 3HAHWM, YMEHHII W HaBBIKOB 3a KypcC aireOpbl

OCHOBHOM 00111€00pa30BaTEIHLHON ITKOJIBI.

Ilnanupyemblie npeaMeTHbIE Pe3yJbTAThl 0CBOCHUA Kypca
[Tporpamma oGecriednBaeT TOCTHHKEHUE CIIEIYIONINX PE3yIbTaTOB OCBOCHHUSI 00pPa30BaTEIBHON POTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHMUS:
JUYHOCMHbLE:

1) chopMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YUEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOyYarOIINXCS
K CaMOpa3BUTHIO W CaMOOOpa30BaHHMIO HAa OCHOBE MOTHBAllMU K OOYYCHHIO W TIO3HAHHIO, BBIOOPY
JTanbHEHIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B Mupe Tmpodeccuii u  mpodeccHOHaTbHBIX
MPEeANOYTeHNH, OCO3HAHHOMY IOCTPOCHHMIO WHIUBUIYaNbHOW 0Opa3oBaTENbHOW TPACKTOPHH C Y4YETOM
YCTOWYMBBIX TIO3HABATEIbHBIX HHTEPECOB;

2) chopMHUPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

3) cdhopMUPOBAHHOCTH KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOLIEHMM W COTPYAHUYECTBE CO
CBEpPCTHUKAMH, CTapUIMMH U MIAQIIIUMH, B 00pa3oBaTeiabHON, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCIIEIOBATENIbCKOW, TBOPUYECKON U APYrUX BUJAX JIESATEIbHOCTH;

4) yMmeHue SICHO, TOYHO, TPAaMOTHO H3JIaraTb CBOM MBICIH B YCTHOM W MUCHbMEHHON pedH, TOHUMATh CMBICI
MIOCTABJICHHOM 3a/1a4M, BHICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHIL;

5) mpencraBieHHME O MaTeMaTHYeCKOW Hayke Kak cdepe YeloBEeYeCKO MesTeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAYUMOCTH I Pa3BUTHUS [IUBUIIH3AIINH;

6) KpUTUYHOCTH MBIIUICHUS, YMEHUE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS, OTIHYATh
TUNOTE3y OT (haKTa;

7) KpeaTUBHOCTb MBIIIJICHUS, UHUIIMATUBA, HAXOJYUBOCTb, AKTUBHOCTh IPU PEIICHUU alredOpandecKux
3a/ay;

8) yMeHue KOHTPOJIMPOBATH MPOLIECC U Pe3yabTaT y4eOHON MaTeMaTHUECKOM IeATENbHOCTH;

9) cHocoOHOCTP K HMOLMOHAILHOMY BOCHPUSATHIO MAaT€MaTHYEeCKHX OOBEKTOB, 3a/ay, peIICHUH,
pacCy>KI€HUH.
MemanpeomemHuole:

1) ymMmeHHe caMOCTOSITENBHO TIAHUPOBATh AbTEPHATUBHBIE MTYTH TOCTHXKEHUS 11eJIei, 0CO3HAHHO BHIOMPATH
HaubOonee 3 pekTuBHBIC CIOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4;

2) yMeHHE OCYHIECTBIATh KOHTPOJIb MO PE3yiabTaTy M MO CHOCOOY JCHUCTBUS Ha YPOBHE MPOU3BOJIHHOTO
BHHUMAaHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBBHI;

3) yMeHHe aaeKBAaTHO OIICHUBATh MPAaBUIHHOCTh WM OMIMOOYHOCTH BBITIOJIHEHUS Y4eOHOW 3amaud, e&
0OBEKTUBHYIO TPYIHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ peIICHNUS;



4) oco3HaHHOE BIIAJICHUE JOTMYECKUMHU JCHCTBUSAMH OIpPENENCHHs MOHIATUH, 0000IIEHHs, YCTaHOBICHUS
aHAJIOTHH, KIacCu(pUKAIIMK HAa OCHOBE CaMOCTOSITEIIbHOTO BHIOOPA OCHOBAHUI M KPUTEPUEB, YCTAHOBIICHHS
POIO-BUIOBBIX CBS3EH;

5) yMEHHME YCTAaHaBIMBATh IPUYMHHO-CICACTBEHHbIE CBSI3M; CTPOUTH JIOTMYECKOE pPACCYKIEHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, TEAYKTUBHOE U 110 AaHAJIOTUN) U BBIBOJIBI;

6) yMeHHUE c031aBaTh, IPUMEHSITH U MPE0OPa30BhIBATh 3HAKOBOCHMBOJIMYECKHE CPENICTBA, MOJIETH U CXEMBI
IUIsL pelieHnst y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

7) yMeHHE OpraHU30BBIBATH Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO JEATENbHOCTh C YUMTEIEM U
CBEPCTHHKAMH: ONPEICIATh LETH, pacrpenesieHne (YHKIUA u poJiell Yy4acTHHUKOB, B3aUMOJICHCTBUE U
obmue crocoObl paboThl; YMEHHE padoTaTh B IPYIIC: HAXOAUTH OOIIEe PEIICHHE W pa3perarh KOHPIUKTHI
Ha OCHOBE COIJIACOBaHMsI MO3MLMI M y4y€ra MHTEPECOB; CIyllaTh HapTHEPA; (OPMYJIUpPOBaTh,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) chopmupoBaHHOCTH Y4eOHOW W OOIIEMOJHL30BATEIBCKOW KOMIICTEHTHOCTH B OOJIACTH HWCIOJIB30BAHUS
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komMneTeHTHOCTH);

9) mepBoHauyaNbHBIC MPEACTABICHUS 00 MIEAX M O METOJaX MaTEeMaTHKH Kak 00 YHMBEPCAJIbHOM SI3BIKE
HayKH U TEXHUKH, O CPEJCTBE MOJICTMPOBAHMUS SIBJICHUHN U MPOILIECCOB;

10) ymeHue BUIETh MaTEMATHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluy B JPYTUX JUCHUILINHAX,
B OKPYKAaIOIIIEH )KU3HU;

11) ymeHue HaxXoAUTh B pa3IUYHBIX HCTOYHMKAX HMHQOpPMAIUIO, HEOOXOIUMMYIO Ul pEeLIeHUs
MaTeMaTHYeCKUX MpoOJeM, M MPEACTaBiIsATh €€ B MOHATHON (Qopme; MPUHUMATh PEIIeHHE B YCIOBHSX
HEMOJIHOM U N30BITOYHOM, TOYHOHN M BEPOSITHOCTHOU MH(pOpMaLuy;

12) ymeHue NoOHUMAaTh U UCIOJIb30BaTh MATEMAaTHUECKHE CPEICTBA HATTISAHOCTH (PUCYHKHU, YEPTEKH, CXEMbI
U Ap.) JUIsl WUTFOCTPALlMU, UHTEpIpETalui, apryMEeHTalluH;

13) ymeHue BbIIBUTaTh TUIIOTE3bI IPU PEIIEHUH YU€OHBIX 337a4 M IOHUMAaTh HEOOXOAMMOCTh UX TPOBEPKU;
14) ymeHue NpUMEHSATh HHIYKTUBHbIE U JI€AYKTUBHBIE CIOCOOBI PpacCyXICHUW, BUIETHh pa3lIUyHbIC
CTpaTeruy pelieHus 3aaay;

15) moHMMaHWE CYIIHOCTH aJTOPUTMUYECKUX NPEANUCAHWA W YMEHHE JEHCTBOBATh B COOTBETCTBHH C
MPEII0KEHHBIM aJITOPUTMOM;

16) yMeHue caMOCTOSITEIbHO CTaBUTh II€JIM, BHIOMPATh M CO3/1aBaTh AJITOPUTMBI JUIsl peuieHHs] y4eOHBIX
MaTeMaTHYECKHUX MPooIIeM;

17) ymeHue TMUJIaHUPOBaTh U OCYLIECTBIISTH JESATENBHOCTb, HANpPaBICHHYIO Ha pelIeHue 3aaady
HCCIIEIOBATENILCKOTO XapaKTepa.

npeomemmole:

1) ymeHue paboTaTb € MaTeMaTHYECKUM TEKCTOM (CTPYKTypUpOBaHHE, W3BICYCHHE HE0OX0IUMOM
uH(popMalKMK), TOYHO U TPAMOTHO BBIpAXaThb CBOM MBICIM B YCTHOW M MUCBMEHHOW pEYM, MPUMEHSS
MaTeMaTH4eCKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCTIOJIB30BaTh Pa3IMYHbIC SI3bIKK MAaTEMAaTUKH (CIOBECHBIH,
CUMBOJIMYECKUH, Trpaduueckuil), O0OOCHOBBIBATH CYXKIEHHS, MPOBOJIUTH KiIacCU(PUKAINIO, JI0KA3bIBATh
MaTeMaTH4eCKHUE YTBEPKICHMUS,

2) BnaneHue 0a30BBIM MOHATHIHBIM amIapaToM: UMETh MPEICTABICHUE O YHCIE, BIaJCHHWE CHUMBOJIBHBIM
SI3BIKOM aJIreOpbl, 3HAHUE 3JIEMEHTAPHBIX (DYHKIIMOHATBHBIX 3aBUCUMOCTEH, (POPMUPOBAHKE MTPEACTABICHUIA
O CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE U O Pa3lUYHBIX CHOCO0axX WX H3y4deHHUs, 00
0COOCHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCAIINX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe BBHITIONHATH ajreOpanyeckue MmpeoOpa3oBaHUs PAMOHAIBHBIX BBIPAXKEHUH, IPUMEHSITh UX IS
pelieHns yueOHbIXMaTeMaTHYeCKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B CMEKHBIX YUYEOHBIX MPEIMETaX;

4) yMmeHHE TIONIb30BaThCA MAaTeMaTHYeCKUMHU (GOpMyTaMHd U CaMOCTOATEIBHO COCTABIATH (POPMYIIBI
3aBHCUMOCTEH MeX/1y BeITMYMHAMU HAa OCHOBE 00O00IIEHHs YaCTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) yMeHue pemiath JMHEWHbIE W KBaJpaTHbIC YpaBHEHUS M HEPABEHCTBA, a TaKKe MPUBOAMMBIC K HHUM
ypaBHEHHUS, HEPABEHCTBA, CHUCTEMBI; MPHUMEHATh TrpaduuecKkue MPEICTaBICHUS [UIsl pEHIeHUus U
WCCIE0BaHUsl YpaBHEHUM, HEPABEHCTB, CUCTEM; NMPUMEHSTh MOJIyUEHHbIE YMEHUS JJIsl peUIeHUus 3ajad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, MPAKTUKH;

6) oBIaJieHHEe CUCTEMON (PYHKIIMOHATBHBIX MOHSATHH, (YHKIIMOHATBHBIM S3HIKOM U CHMBOJUKOHM, yMEHUE
cTpouTh Tpaduku (GYHKIHA, OMUCHIBATH HMX CBOWCTBA, HCIOIB30BaTh (YHKIIMOHAIBHO-TpadUIeCcKue
MPEACTABJICHUS JJI OMMCAHUS U aHAJM3a MATEMAaTUUECKHX 33/1ad U PeaJIbHbIX 3aBHCUMOCTEN;

7) oBIIaZiecHnEe OCHOBHBIMH CIIOCOOAMU MPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JaHHBIX; YMEHUE peulaTh
3a/lauM Ha HAX0XJICHUE YaCTOTHl U BEPOSTHOCTHU CIy4alHBIX COOBITUN;



8) yMeHue NMPUMEHSTh U3Y4YEHHBIE NOHSTHS, PE3YJIbTAThl U METOJbl MPU PELICHUM 3a/ad U3 PA3INYHBIX
pa3zenoB Kypca, B TOM YHUCIE 3a]ad, HE CBOJIAIIMXCSA K HEIOCPEACTBEHHOMY IPUMEHEHUIO H3BECTHBIX
aJITOPUTMOB.

PAIIMOHAJIBHBIE YUCJIA
Buvinycknuk nayuumeca:

— TOHHMAaTh OCOOCHHOCTH JECATUYHOIN CUCTEMbI CUHCIICHUS;

—  BJaJETh NOHATUSMHU, CBA3aHHBIMU C JEJIMMOCTBIO HATYPaJIbHBIX YHCE;

— BBIpaXKaTh YMCIIa B SKBUBAJICHTHBIX (pOpPMax, BHIOMpas HanOosee MOAXOAAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYaIINH;

— CpaBHUBAaTh U yNOPSI0YMBATh pallMOHAIbHbIE YHCIIA;

— BBINOJHATH BBIUMCICHUSI C PallMOHAIbHBIMU YHMCIIAMHU, COYETash YCTHbIE M NHCbMEHHbBIE MPUEMBI
BBIYMCIICHUH, IPUMEHSTH KaIbKYISITOP;

— HCHOJb30BaTh MOHATHS U YMEHHMSI, CBA3aHHbBIE C MPOMOPLHUOHAIBHOCTHIO BEJIIMYMH, MPOILIEHTAMU B
XOJIe pelIeHUs MaTeMaTUYEeCKUX 3a/a4 U 337a4 U3 CMEKHBIX MPEIMETOB, BBIIOJIHATh HECIOXKHbBIE
MIPAKTUYECKUE PACUETHI.

Boinycknuk nonyuum 603moxcHocmb:

— TI03HAKOMMTHCS C MO3UIIUOHHBIMU CUCTEMaMU CUUCIIEHUS C OCHOBAHUSMH, OTIMYHBIMU OT 10;

— YrIIyOWUTb U pa3BUTh MPEJCTABICHUS O HATYPAJIbHBIX YUCIIaX U CBOWCTBAX JEIMMOCTH;

— HAy4YMThCS MHCIIONb30BaTh MPUEMBI, PALMOHAIM3UPYIOUINE BBIUKCICHHS, MPHOOPECTH HPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMPAs MOAXOAAIIUHN AJIsi CUTYallMH CIIOco0

JTEMCTBUTEJBHBIE YUCJIA
Buinycknuk nayuumca:
— HCHOJb30BaTh HauaIbHbBIE MPECTABICHUS O MHOYKECTBE JEMCTBUTEIbHBIX YHCET;
— BJAJETh NOHATHEM KBAJIPATHOTO KOPHS, IPUMEHATH €TI0 B BEIYUCICHUAX.
Boinycknuk nonyuum 603mM0x#cHOCHb:

— Ppa3BUTh NPEACTABICHUE O YHUCIE W YHMCIOBBIX CHCTEMAxX OT HATYpPaJbHBIX JO ICHCTBUTEIBHBIX
YHUCEIT; O POJIM BHIUUCICHUHN B YEJIOBEYECKOUN MPAKTUKE;

— pa3BUTh U YIIyOMTh 3HaHUS O AECATUYHOM 3amMCH ACHCTBUTEIBbHBIX 4YHCEN (IIEPUOJUNYECKUE U
HETIePUOANIECKUE APOOH).

U3MEPEHUA, IPUBJINKEHU S, OHEHKHN
Buinycknuk nayuumces:

— MHCHOJB30BaTh B XOJE€ pEIICHUsA 3a7ad DJIEMEHTAPHBIE IPEICTABJIICHUS, CBSA3aHHBIE C

npUOINKEHHBPIMY 3HAYEHUSAMH BEJIMYUH.
Boinycknuk nonyuum 603mM0x#cHOCHb:

— TMOHATb, YTO YHUCIIOBBIE JAHHBIE, KOTOpbIE WCHOJB3YIOTCS Ui XapaKTEPUCTHKH OOBEKTOB
OKPYXKAIOIIETO0 MHUpa, SBISIIOTCA [PEUMYIIECTBEHHO MNPUOIMKEHHBIMH, YTO MO  3aluCH
NpUOIMKEHHBIX 3HAYCHUH, COAEpIKAIIMXCS B MH()OPMALMOHHBIX HMCTOYHHMKAX, MOXHO CYAUTH O
MOTPEUIHOCTH MPUOIINKEHHUS;

— TOHATb, YTO MOTPELIHOCTh PE3YJIbTaTa BBIYMCICHUH J0JDKHA ObITh COM3MEpUMa C MOTPELIHOCThIO
UCXOJHBIX TaHHBIX.

AJITEBPAMYECKHUE BBIPAKEHUSA
Buvinycknuk nayuumecea:

— BIIQJETh TMOHATHSAMHU «TOXKIECTBO», «TOXKJIECTBEHHOE IpeoOpa3oBaHHe», pelarb 3a7ayd,
cojJiepxalue OyKBeHHBIE JaHHbIE; paboTaTh ¢ (hopMyaamu;

—  BBINOJHATH NpeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIMX CTENEHM C IEeNbIMH MOKa3aTels MU U
KBaJIpaTHbIE KOPHH;

— BBINOJHATH TOXKJECTBEHHBIE NMPEOOpPa30BaHMs PAIMOHAIBHBIX BBIPOXEHWH HA OCHOBE MPaBUII
JeWCTBUI HaJl MHOTOYJICHAMH U anrebpanyeckKuMu ApoOsimMu;

—  BBINOJHATH Pa30KEHNE MHOTOWIEHOB HA MHOYKHUTEIH.

Boinycknuk nonyuum 603mMoxcHOCHb:

— Hay4yuTbCs BBINOJHATH MHOTOIIArOBBIE MPEOOpPa30BAHUs PAMOHANBHBIX BBIPAKEHUH, MPUMEHSS

HIMPOKH HabOp cOCOOOB U MPUEMOB;
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— TPUMEHATh TOXKAECTBEHHBIC NMPeoOpa30BaHuUs IS pelieHHs 337ad U3 pa3IMyHbIX pa3fesioB Kypca
(HampuMep, U1 HaXOXKACHUS HauOOJIbIIET0/HAMMEHBILIETO 3HAUCHHS BBIPAKCHHUS).
YPABHEHUS
Buvinycknuk nayuumeca:
— peuiaTb OCHOBHbBIE BHJbl PAlMOHAIBHBIX YPAaBHEHWH C OJHOW IIEPEMEHHOM, CUCTEMBI JBYX
YpaBHEHHI C ABYMsI IEPEMEHHBIMU;

— TIOHMMAaThb YpPaBHEHUE KaK BaKHEHIIYH0 MAaTEMaTHYECKYI0 MOJENb Uil ONUCAaHUS U H3Yy4eHUs

pa3HO0Opa3HBIX PeaTbHBIX CUTYAlUH, PEIIaTh TEKCTOBBIE 33/1a4H aIreOpandecKiuM METOIOM;

— TNPUMEHATH rpauuecKre MpeICcTaBIeHHs Il UCCIICAOBAaHUS YPABHEHUH, UCCIICIOBAHMS U PELICHUS
CUCTEM YpaBHEHUH C ABYMs [IE€PEMEHHBIMHU.

Boinycknuk nonyuum 603mM03#cHOCHb:

— OBJAJETh CHEIUAJbHBIMM NpPUEMAMHU DPELICHHS YPaBHEHMW M CHUCTEM YypaBHEHHI; yYBEpEHHO
MIPUMEHSTH anmapar ypaBHEHHN [T pPeIIeHUs] pa3HOOOPa3HbIX 33a7ad U3 MaTEMAaTUKH, CMEKHBIX
MPEIMETOB, MPAKTHKH;

— TPUMEHATh rpapuyuecKkue MpPEeACTaBICHUS ISl UCCIEIOBAaHUS YpaBHEHUM, CUCTEM YypaBHEHUH,
coJiepKalux OyKBEeHHbIE KOAPPUIIUECHTHI.
HEPABEHCTBA
Boinycknuk naywumcsa:
— TIOHMMAaTh U MPHUMEHSTHh TEPMUHOJIOTHUIO U CHMBOJIMKY, CBS3aHHbIE C OTHOIIEHHEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

— peuarh JIMHEHbIE HEPABEHCTBA C OJHON TNMEPEMEHHOW W WX CHUCTEMBI; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOM Ha TpaUIECKUE TTPEICTABICHNUS,

— TIPUMEHSTH alapar HePaBeHCTB JUIsl peLICHU 3a/1a4 U3 PA3IMYHbIX pa3/esioB Kypca.

Buinycknuk nonyuum 603moicnocms Hayuumsca:

— Ppa3HO0Opa3HbIM MpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH anmnapaT HEPaBEHCTB
JUIS pellieHrs] pa3HOOOpa3HbIX MaTEMAaTHUECKUX 33134 U 337a4 U3 CMEXKHBIX [IPEIMETOB, MPAKTUKU;

— TpPUMEHATH rpaduvecKue MpeICTaBICHUs Ul HCCIEIOBaHMUS HEPABEHCTB, CHCTEM HEpPAaBEHCTB,
cojiepxkaniux OykBeHHbIE KO (DHUITMEHTHI.

OCHOBHBIE IOHATUSA. YACJIOBBIE @ YHKIINN
Boinycknuk naywumcea:

— TIOHMMAaTh U HCIOJIb30BaTh (PYHKIMOHANBHBIE MOHSATHS U S3bIK (TEPMUHBL, CHUMBOJUYECKHE
0003HaYCHHS);

— CTpPOUTH rpaUKU dIEMEHTAPHBIX (PYHKLUN; UCCIIEOBAaTh CBOMCTBA YHUCIOBBIX (DYHKIUII Ha OCHOBE
W3YYEHHUS MMOBEJCHUS UX TPadUKOB;

— TOHMMAaTh (YHKIMIO KaK Ba)KHEHIIYI0O MaTeMaTHYEeCKYI0 MOJEeNb JUIsl ONUCAaHUS MPOIECCOB U
SIBIICHUN OKPYKaIOIIEr0 MUpa, MPUMEHITh (PYHKIIMOHAIBHBIN S3BIK JJIs1 ONMKUCAHUS M MCCIIEI0BaHUS
3aBUCHUMOCTEN MEXTy (PU3HMUECKUMHU BETUYMHAMU.

Boinycknuk nonyuyum 603M0MCHOCHIL HAYYUMbBCA:

— TPOBOAUTH UCCIIEJIOBAHUS, CBSI3aHHbIE C M3y4YEeHHUEM CBOMCTB (YHKIHMI, B TOM 4HCIE C
HCI0JIb30BAHMEM KOMIIBIOTEPA; HA OCHOBE IPapMKOB M3YYEHHBIX (DYHKIUI CTPOUTH OOJiee CI0XKHbBIE
rpaduku (KyCOUYHO-3aJaHHBIE, C «BBIKOJIOTHIMI TOYKAMHU U T. 11.);

— WCIOJIb30BaTh  (DYHKIMOHAJIBHBIE TNPEACTAaBICHHWS W  CBOMCTBA (PyHKUMH s pelIeHus
MaTeMaTHYeCKUX 3a]1a4 U3 Pa3IMYHbIX pa3esioB Kypca.

YUCJIOBBIE NIOCJIEAOBATEJIBHOCTHU
Buvinycknuk naywumecea:

— TIOHMMATh M UCHOJIb30BATh SA3bIK OCIEA0BATENLHOCTEHN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHNU);

— TNpUMEHATh (GOpPMYIbl, CBA3aHHbIE C apuU(METHUYECKOH U TeOMETPUYECKOH MpOrpeccHsIMH, U
ammapar, chOpMHPOBAHHBIN PU U3YYEHUH JIPYTUX Pa3JIeNoB Kypca, K PELICHUIO 3aj1a4y, B TOM YHUCIIe
C KOHTEKCTOM U3 PEAILHOM KU3HU.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYUUMBCA:

— pemaTh KOMOMHMPOBAHHBIE 337]a4yl ¢ IPUMEHEHHEM (OPMYIT N-TO YIEHA U CyMMBbI IIEPBBIX N YIECHOB
apu(pMETHYECKOW M TEOMETPUUYECKOW Mporpeccuii, MpUMEHss MpPU ITOM ammapar ypaBHEHUH W
HEPaBEHCTB;
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— TIOHMMAaTh apU(PMETHUYECKYI0 U TEOMETPHUYECKYI0 IMporpeccud Kak (YHKIUH HATypaTbHOTO
apryMeHTa; CBSI3bIBATh apU(PMETHUECKYIO TPOTPECCHIO C JIMHEWHBIM POCTOM, T€OMETPUIECKYI0 — C
SKCIOHEHIIMAIBHBIM POCTOM.

OIMUCATEJIBHAS CTATUCTUKA

Buvinycknuk nayuumca Mcnolib30BaTh MPOCTEUIINE CIIOCOOBI MPEACTABICHUS] U aHAIN3a CTATUCTUYECKUX
JTAHHBIX.

BoinyckHuk nonyuum 603m0xcHOCHmb TIPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpPraHu3aliyd cOopa JTaHHBIX
MPU TIPOBEICHUM OIpOca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh UX aHAIM3, NPEICTABIATh PE3yJIbTAThI
OTIpoca B BHJIC TAOJHIIBI, TUATPAMMEL.

CJIYYAHHBIE COBBITHUS U BEPOSITHOCTH

BoinyckHuk Hayuumcsa HAXOIUTh OTHOCHUTEIBHYIO YacTOTY M BEPOSATHOCTh CIIY4alHOTO COOBITHSL
Buvinycknuk noayyum 603M0#CHOCHIb TIPUOOPECTU OTBIT MPOBEACHUS CIyYaWHBIX 3KCIEPUMEHTOB, B TOM
YHUCJIE C MOMOIIBIO0 KOMITBIOTEPHOTO MOJICTUPOBAHUSI, UHTEPIIPETAIIUN UX PE3YJIHTATOB.
KOMBUHATOPHUKA

Buinycknuk naywumcsa pemiath KOMOWHATOpPHBIE 3aJayll Ha HAXOXICHHUE YHciIa OOBEKTOB WIIU
KOMOHWHAITHH.

Buvinycknuk  noayuum — 603MOMCHOCHIBHAYYUTHCS HEKOTOPHIM  CIIEIUAIBHBIM  NMpUEMaM  pelieHus
KOMOMHATOPHBIX 3a/1a4.

TemaTu4eckoe MIIAHMPOBAHUE

7 KJjace
Ne Koanue
ypOKa Tema ypoka CTBO
4acoB
INOBTOPEHUE
1 IToBTOpenue. YncnoBbie BEIPAKEHUS 1
2 [ToBTOpenwue. [IpuBeaeHne MOIOOHBIX ClIaraeMbIX 1
3 Pemenne ypaBHeHMI 1
4 Pemrenne 3aga4d ¢ moMoIIbI0 ypaBHEHUT 1
5 BxogHasi KOHTPOJIbHasI padoTa 1
I'naBa I.LBBIPAJKEHUSI. TOKJIECTBA. YPABHEHUSA
I'nasa |. Beipa:keHus
DOP: Bubruomexa ®IUC «Mos wkora» — lesson.academy-
content.myschool.edu.ru/02.2/07
6-7 UucnoBsie BhIpakeHUs. BripaxeHus ¢ nepeMeHHbIMH. 2
8-9 CpaBHEHUE BBIPa)KECHUM. 2
IIpeoOpa3oBanne BbIpaKeHU I
10-11 | CsoiicTBa AEHCTBUH HAJ YUCIAMH. 2
12-14 | ToxnectBa. ToxaecTBEHHbIE TPEOOPA30BAHUS BBIPAKECHUH. 3
YpaBHeHHS C OJHO NepeMEeHHOMH
15 YpaBHEHHE U €r0 KOPHH. 1
16-19 | JluneitHOe ypaBHEHHE C OJJHOM EPEMEHHOM. 4
20-22 | Pemienue 3a/1a4 ¢ MOMOIIBbIO YPaBHEHHIA. 3
23 KonTpoabHas pabora «YpaBHeHHD) 1
I'nasa Il. DYHKINN.
DOP: Ancedpa, 7 knacc. PI'AOY 110 «Axademus Munnpocsewenus Poccuuy
DyHKIUM U UX TpaPuKu
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24 Yo Takoe QyHKIHSL. 1
25-26 | Beruucienne 3HaUeHUH QyHKIHUH 110 GOpMYyIIe. 2
27-29 | I'padux QyHKIMH. 3

JIuneiinas pyHKIUsA
30-31 | [Ipsamas npoNOPLUMOHATIBHOCTD U €€ TpaduK. 2
32-34 | JluneiiHast pyHKUIMSA ¥ ee Tpaduk 3
35 KonTposabHas padora «@DyHKIuN».
I'IABA IlICrenens ¢ HaTypaJbHBIM IOKa3aTeleM
IO0P: Mamepuaner POIII — resh.edu.ru
CreneHb u ee CBOMCTBA

36 OmnpeneieHne CTETIICHH ¢ HATypaIbHBIM TIOKa3aTelIeM. 1
37-38 | YMHOXEHUE U JIeTICHUE CTETICHEH. 2
39-40 | Bo3BeneHue B CTEIICHb ITPOU3BEICHUS M CTCIICHU 2

OnHOYJIeHBI

41 OHOYJIEH W €r0 CTaHJAPTHHIN BUJI. 1

42 CnoskeHne ¥ BEIYATaHUE OJHOWIEHOB 1

43 KontponsHas padota 3a 1 monyroaue 1
44-45 | YMHOXEHNE OHOWIEHOB. Bo3BeqeHNe OIHOYIIEHA B CTEIIEHb. 2
46-47 | OyrkmEMH Yy =X’ My =X ¥ UX IrpaduKu. 2

48 KonTtpoJubHas padora «CTeneHb ¢ HaTypaJbHbIM IOKA3aTeJIeM». 1

I'nasa IV. MHOI'OYJIEHBI.
IO0P: Mamepuaner POIII — resh.edu.ru
CyMMa M pa3HOCTh MHOTO4WICHOB
49 MHOTO4JIEH ¥ €r0 CTaHAAPTHBIN BU]I. 1
50-51 | CnoxeHue ¥ BBIYMTaHHE MHOTOWIECHOB. 2
IIpousBeneHue 0JHOYIEHA M MHOTOYJICHA
52-54 | YMHOXeHME OJHOYWIEHA Ha MHOTOYJIEH. 3
55-56 | BeiHecenue o0mero MHOXUTEIS 32 CKOOKH. 2
57 KonTpoabHasi padora «CymMMa 1 pa3HOCTh MHOT04YieHOB. MHOTOYIeHbI 1
OIHOYJIEHBI».
IIpousBeieHe MHOTO4JI€HOB
58-60 | YMHOXeHHEe MHOTOUYIEHA HA MHOTOYJIEH. 3
61-63 | PaznoxeHne MHOTO4WIEHA HA MHOXKUTEIIM METOJIOM IPYIITHPOBKH. 3
64 KonTpoabHas padora «IIpousBeieHne MHOI0YJIEHOBY. 1
I'JIABA V®opmyJibl COKPAILIEHHOT0 YMHOKEHUSI
IOP: Dnexmponnviii obpazosamenvhulii pecypc «Jomauinue 3adanus. Ocnosnoe
obwee obpazosanue. Anzebpay, 7-9 knaccol. AO «HM30amenvcmeo "lIpoceewenue” »
KBaapaTt cyMMBbI 1 KBaJIpaT Pa3HOCTH
65-68 | Bo3BeneHue B KBaapaT U B KyO CYMMBI M Pa3HOCTH JIBYX BBIp)KEHUIL. 4
69-72 | PaznoxeHHe Ha MHOXKUTENHN ¢ IOMOIIBIO (POPMYJT KBaJ[paTa CyMMBbI M KBajipara 4
Pa3HOCTH.
Pa3znocts kBagpaTros. Cymma 1 pa3sHOCTh Ky0oB
73-75 | YMHOXEHHE Pa3HOCTH JIBYX BBIp@)XKEHUH HA UX CyMMY. 3
76-78 | PaznoxeHue pa3HOCTU KBAJpPAaTOB HA MHOXKUTEIIH. 3
79-80 | PaznoxeHue HA MHOXKHUTEIM CYMMBI U Pa3HOCTH KyOOB. 2
81 KonTpoabHasi pabota «@opMyJibl COKPALLIEHHOT'0 YMHOKEHHSD. 1
IIpeoGpa3oBanne 1eabIX BbIPasKeH Uil
82-84 | IIpeoOpa3oBaHue 11€J0r0 BBIPAKEHHSI B MHOTOUIEH. 3
85-87 | [IpuMeHeHHe pa3IMUHBIX CIOCOOOB IS Pa3I0KEHUSI HA MHOYKHUTEIIH. 3
88 KonTpoabHasi padora  «IIpeoOpa3oBaHue 1eJbIX BbIPaKeHUID. 1
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Iaasa VI.CUCTEMBI JINHEMHBIX YPABHEHUWIA.
IOP: suoeoypoku.net

JInHeliHbIE YPAaBHCHHUA C IBYMS NIEPEMEHHBIMU U UX CUCTEMBI

89 JIuHeliHble ypaBHEHUS C IBYMS IEPEMEHHBIMU. 1
90 I'padux TMHEHHOTO YpaBHEHHS C ABYMS IIEPEMEHHBIMU. 1
91 CucreMbl JTUHENHBIX YPABHEHUH C IBYMS] IEPEMEHHBIMMU. 1
PenieHue cucreM JIMHEIHBIX YPABHEHH
92-93 | Crtoco6 moACTaHOBKH. 2
94-95 | Criocob cinoxeHusl. 3
96-98 | Pemenue 3a/1a4 ¢ MOMOINIBIO CHCTEM YpaBHEHUH. 3
99 KonTposabHas padora «CHcTeMbl JUHEHHBIX YPABHEHHH W UX PeIICHHU . 1
MNOBTOPEHUE
100 [ToBTOpEHUE 1
101 HTorosasi KoHTpoJIbHasI paboTa 1
102 [ToBTOpEHNE 1
Hroro 102
TemaTuveckoe MIIAHMPOBaAHUE
8 kuace
Ne TEMA YPOKA Koun-
ypokKa 4eCTBO
4acoB
['JTABA |. PAIIMOHAJIBHBIE IPOBU
IOP: Dnexmponnuviii obpazosamenvrwiil pecypc «Jomawnue 3adanus. OcHosHoe
oowee oopaszosanue. Aneeopay, 7-9 knaccol. AO «HMz0amenvcmeso "lIpoceewerue”»
1-3 IloBTOpEeHue MaTepuana 7 kjiacca
4 BxoaHasi npoBepouyHasi pa6ora. 1
§1. PAIIMOHAJIBHBIE IPOBY U UX CBOMCTBA
5-6 PanrioHanbHbIE BBIPAKEHUS 2
7-9 OcHoBHoe cBoiicTBO npobdu. Cokpaiienus apooei 3
§2. CYMMA M PABHOCTb JPOBEN
10-12 CrnosxeHue ¥ BBIYUTaHHE JpoOeli ¢ 0IMHAKOBBIMY 3HAMEHATEISIMHU, I1.3. 3
13-16 CrnosxeHue ¥ BBIYUTaHUE JpoOeli ¢ pa3HbIMU 3HAMEHATENsIMU, 11.4. 4
17 KontpoabsHas pa6ora «CiI0XeHHE U BBIYUTAaHUE PAIIMOHATILHBIX Ipobei», m.1-4. 1
§3. MPOU3BEJJEHUE U YACTHOE JIPOBEM
18-20 YMmHoxeHue apodeit. Bo3Benenue npodu B cTerneHs, 1.5. 3
21-22 Jenenue npobeit, 1.6. 2
23-25 [IpeobpazoBaHue palMOHANBHBIX BBIPAKEHUH, 11.7. 3
26 KonTpoabHasi padoTa «YMHOXEHHE U JIeIeHUE pallMOHATIbHBIX Jpooeity, 1.5-9. 1
27-28 Oynkius y=K/X u ee rpaduk, m.8. 2
29-30 PaumonaneHble yncna 2

Wppannonanesele uncina, n. 10, 11.

I'TABA Il. KBA/IPATHBIE KOPHI1
IO0P: Mamepuanvr POIII — resh.edu.ru

§4. JENCTBUTEJBHBIE YHCJIA

§5. APUPMETHYECKHN KBAJIPATHBIV KOPEHb.
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31-32 KBaapartHble KOpHH. ApudMETHUECKUI KBaIpaTHBIM KOPEHb, .12, 2
33 VYpaBHenue X°=a, m.13. 1
34 Haxosxnenne npuOImKeHHBIX 3HAUCHUH KBaJpaTHOTO KOpHS, I1. 14, 1

35-36 Oynkuus y = Jx mee rpa¢uk, m.15. 2

§6. CBOMCTBA APU®PMETHYECKOT' O KBAJIPATHOI'O KOPHSA

37-38 KBagpatHblii KOpeHb U3 IPOU3BEACHUS U Apodu, 1.16. 2

39 KBanpaTtHsiii KopeHb U3 creneny, m.17. 1
§7. NIPUMEHEHHUE CBOHCTB APUOGPMETHUYECKOI'O KBAJIPATHOI'O
KOPHSA
40 BriHecenne MHOKUTEIS U3-TI0J] 3HaKa KOPHS. BHECeHNe MHOKUTENS 101 3HAK KOPHH, 2

41 n.18.
42-45 [IpeobpazoBanue BeIpaKEHUMN, COIEpPKAIINX KBaJApaTHbIE KOPHH, 11.19. 4
46 KonTpoabHas pabora «CBoiicTBa apu(pMeTHIECKOro KBaJApaTHOro KOpHs», 1.10-17. 1
I'JTIABA Ill. KBAJIPATHBIE YPABHEHU A
IO0P:s6udeoypoxu.net
§8. KBA/IPATHOE YPABHEHHUE U EI'O KOPHH

47-49 Onpenenenue KBaJapaTHOro ypaBHeHus. HenmomHble kBagpaTHbie ypaBHEHUs, 1.21. 3

50-53 dopmyra KopHEH KBaJIpaTHOTO ypaBHEHMS, 11.22. 4

54-56 Pemenne 3a1a4d ¢ MOMOIIBIO KBAaIpaTHBIX YPAaBHEHHH, 1M.23. 3

57-59 Teopema Buera, 11.24. 3
60 KontpoabHas pa6ora «KBanparHsie ypaBHeHH», 11.21-24. 1

§9. IPOBHBIE PAIIMOHAJIBHBIE YPABHEHUSA

61-64 Pemenue 1poOGHBIX pallMOHAIBHBIX YpaBHEHHUIH, 11.25. 4

65-68 Pemenue 3a1a4 ¢ mOMOIIbIO pallMOHAJIBHBIX YPaBHEHH, 11.26. 4
69 VYpaBHeHHUs ¢ mapaMeTpom, 1.27. 1
70 KonTtpoabHas padora «/[poOHble palMoHanbHbIE YpaBHEHU», 11.25-27. 1

['JIABA IV. HEPABEHCTBA
QOP: Mamepuanvt POLL — resh.edu.ru
§10. YUCJIOBBIE HEPABEHCTBA U UX CBOMCTBA
71 YucioBble HEPaBEHCTBA, 11..28. 1
72 CBOIICTBa YMCIIOBBIX HEPABEHCTB, 11.29. 1

73-74 CrnosxeHre 1 YMHOKEHUE YHCIOBbIX HEPABEHCTB, 11.30. 2
75 [TorpemHocTs ¥ TOUHOCTH NPUOIMKEHUS, 1M.31. 1
76 KonTtpoabHas pagora «CBoiiCTBa YHUCIOBBIX HEPABEHCTBY, 1M.28-31. 1

§11. HEPABEHCTBA C OJJHOM IEPEMEHHOM U UX CUCTEMBI
77 Ilepeceuenue u 0ObeTMHEHNE MHOXKECTB, 11.32. 1
78 YucnoBsle IPOMEXYTKH, 11.33. 1

79-81 Pemenune HepaBEeHCTB ¢ OAHOM NEPEMEHHOM, 11.34. 3
82 Pemenue cucreM HEPABEHCTB € OJIHOM NEPEMEHHOM, 11.35. 1

83-85 Pemenue cucreM HEPaBEHCTB € OJIHOM NEPEMEHHOM, 11.35. 3
86 Jloka3zaTenbCTBO HEPABEHCTB, 11.36. 1
87 KonTtposabHas pabora «PenieHne HEpaBeHCTB U CUCTEM HEPABEHCTB C OJIHOMN 1

nepeMeHHo, 1m.32-36.

I''TABA V. CTEIIEHD C HEJIBIM ITOKA3ATEJIEM. DJIEMEHTbI
CTATUCTHUKU
IOP: Tpenasncep « Obnaxo snanuiiy. Mamemamuxka. 7 knacc, 000 « PuzuxonJlady
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§12. CTEIIEHbG C IIEJIBIM IIOKA3ATEJIEM U EE CBOUCTBA

88-89 Omnpenenenre CTETNICHH ¢ LETbIM OTPHUIATeILHBIM TTOKa3aTeneM, m.37. 2
90-92 CBoiicTBa CTENEHH C IEILIM IIOKa3aTelIeM, I1.38. 3
93 CrangapTHBINA BUJ YKCHA., 11.39. 1
94 KonTtpoabHas padora«CreneHs ¢ 1eIbpIM noka3atenemy, m.37-39. 1
HUTOI'OBOE IOBTOPEHUE
95-97 KBanpartHsie ypaBHEHUSI. 3
98-100 JpoGHbIe pallMOHAILHBIC YPAaBHEHUSI. 3
101 HroroBass koHTpoJibHasA padoTa.
102 Hrorosoe nosropeHue
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TemaTn4eckoe IJIAHUPOBaHUE

9 kJacc
Ne KosmmuecTBo
ypoka Tema ypoka 4acoB
INOBTOPEHMUE
1 ParmonanbHbIe ApoOu 1
2 Ksagparusie kopuu. KBajnpaTtHele ypaBHEeHUs 1
3 HepaBenctBa u cucteMbl HepaBeHCTB. CTENEHD C LIENIBIM ITOKa3aTesleM 1
4 BxoaHasi KOHTpoJbHasi padoTa 1
I'JIABA |. KBAIPATUYHASA ®YHKIUA
90P: MamepuanviPOI1I- resh.edu.ru, calim “pewy O3»
§1. dynkuyuu u ux ceoiicmea
5-7 | @yaknus. O6aacThk onpenenaeHus U 00JacTh 3HaYeHUN DYHKIIUN 3
8-10 | CroiicTBa QyHKIHIA, 3
§2.Ksaopamuwiiit mpexunien
11-12 | KBagpaTHBIH TpeX4IeH U €ro KOPHH 2
13-14 | PasnosxeHre KBapaTHOTO TPEXWICHA Ha MHOKHUTEIN 2
15 KontpoabHas pa6ora «Dynkuun u ux cBorictBa. KBaapatHbIl TpeXwieH» 1
§3.Keaopamuunan ¢pynkyus u ee cpaghux
16-17 | dynkumsa y=ax? , ee rpaduK ¥ CBOWCTBA 2
18-20 | I'padmkudyskImity=ax’+ n, y=a(x-m)? 3
21-24 | Tloctpoenue rpaduka KBaApaTUIHON HYHKITUN 4
§4.Cmenennaa ¢pynkyusa. Kopenw n-oit cmenenu
25 OyHKIuUsg y=x" 1
26-27 | Kopensb n-oii cTeneHu 2
28 JpoOHo-uHeliHas GyHKIMS U ee Tpadux 1
29-30 | CrerneHp ¢ panioOHaJIbHBIM ITOKA3aTEIEM 2
31 KoutpoabHas padora «KBampatuanas GyHKITUSY 1
I'JIABA |l. YPABHEHUSI U HEPABEHCTBA C OJJHOM NEPEMEHHOM
IO0P:6udeoypoxu.net, cavim “peury OI'D»
§5. Vpasnenusa c oonoii nepemennoi
32-34 | llenoe ypaBHEHHE U €T0 KOPHH 3
35-40 | IpoGHble panmoHalbHBIE YPaBHEHUS 6
§6.Hepasencmea ¢ 00H0ll nepemeHHOU
41-42 | PemeHue HEpaBEHCTB BTOPOH CTEIICHU C OJTHOM MEPEeMEHHOM 2
43-46 | PemieHnie HepaBEHCTB METOJJOM HHTEPBAJIOB 4
47-48 | HekoTopble MpUEMbl PEHICHUS 1IeIbIX YpaBHEHUH 2
49 | KonTpoJbHasi paboTa «YpaBHEHUS U HEPABEHCTBA C OJTHOM MEPEMEHHOM 1
I'JIABA |Il. YPABHEHUSA U HEPABEHCTBA
C ABYMSsI IEPEMEHHBIMMN.
IOP: Dnexmponnsiti obpazosamenvHuiil pecypc «omawnue 3adanus. OcHogHoe
obuee oopazosanue. Aneeopay, 7-9 knaccel. AO «HM30amenvcmeo
"lIpoceewenue"y, caum «peuty OI Iy
§7.Ypasuenusn c 06yma nepemennvimu u ux cucmemol
50-51 | YpaBHeHue ¢ IByMsl HEPEMEHHBIMH U €ro rpaduk 2
52-54 | I'padmueckuii cnocod pemeHus CUCTeM YpaBHEHU N 3
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55-57 | Pemenue cucreM ypaBHEHHMI BTOPOH CTENEHU 3
58-59 | Pemienue 3a7a4 ¢ MOMOIIBIO YPAaBHEHUH BTOPOH CTENEHU 2
§8.Hepasencmea c 08yma nepemeHHbIMU U UX CUCHIEMbL
60 | HepaBeHctBa ¢ AByMsl IepeMEHHBIMU 1
61 CucreMbl HEpaBEHCTB C JIByMsI IEPEMEHHBIMU 1
62 | HexoTopble mpreMBbl pelIeHNs] CUCTEM YPaBHEHHH ¢ ABYMS IEPEMEHHBIMU 1
I'JIABA IV. APUODMETHYECKAS U TEOMETPUUYECKASA
INPOI'PECCHUM.
IOP:6udeoypoxu.net, caiim “pewry OI'D»
$§9.Apucpmemuueckan npocpeccusn
63-64 | IlocienoBaTebHOCTH 2
65-67 Omnpenenenue apupmMeTnuecko nporpeccuu. @opmyra n-ro 4jieHa 3
apru(METHIECKON MTPOTPEeCcCuu
68-70 | ®opmymna CyMMBI 7 IEPBBIX WICHOB apH(METHIECKON MPOTPeccHH, 11.26. 3
71 KouTtpoJabHas padora o teme «ApudMeTudeckasi Iporpeccus 1
§10.I'eomempuueckasn npozpeccusn
7274 Onpenenenre reoMeTpuIeCcKom rporpeccu. @opmyrna 7-ro 4jeHa reOMEeTPUIECKON
IPOTPECCUU
75-78 | ®opmyna CyMMBI 71 IEPBBIX WICHOB T€OMETPUYECKOHN NMPOTPECCHU 4
79 KontpoabHas pa6ora «I'eomeTpudeckas mporpeccus 1
IToBTOpPEHME
AOP: caim «pewry Ol D»
80-94 | UrtoroBoe moBTOpEeHUE Kypca aareops 7-9 kiacca 15
95-96 | UToroBasi KOHTPOJILHasi padoTa 2
fgé 3anaun u3 6anka OI'D 6

Ilepeyenb HUGPOBBIX U IJIEKTPOHHBIX 00Pa30BaTEIbLHBIX PECYPCOB /ISl YPOKOB

MaTEeMaTHKH

Conep:xanue

Anpec

XpaHWIHUIIE eTUHOW KOJUICKIIUU [U(PPOBBIX 00pa30BaTEeIbHBIX
pPeCypCcoB, T MPEACTaBICH IIMHPOKUH BHIOOD 3ICKTPOHHBIX
nmocoouit

http://school-collection.edu.ru

@enepanbHas  cuctemMa  HH(DOPMAIIMOHHO-00Pa30BaTEILHBIX
pecypcoB (MH(DOPMALIMOHHBIN TTOPTA)

http://wmolow.edu.ru

XpaHWIHIE WHTEPAKTUBHBIX AJIEKTPOHHBIX 00Pa30BaTEIbHBIX
pecypcoB

http://fcior.edu.ru

Martepuansl s U3y4eHUS W TPENoJaBaHUS MaTeMaTUKU B
mkone. Tematudeckuii cOOpHUK: 4YHcla, OpoOH, CIIOKEHHE,
BbIUMTaHUE M Tp. TeopeTndyeckuit maTepuan, 3agadd, UTPHI,
TECTHI

http://www.numbernut.com/

Komnekust kKHUT, BUICO-JEKIMH, MOAOOpPKA 3aHMMATENbHBIX
MaTematuueckux (akroB.Mupopmamus 00 orumnuangax,
HayYHBIX IIKOJaxX 110 MaTeMaTuke. MeauaTeka

http://www.math.ru

Cerp TBOpYeCKHX yuuTenel. MeTtoaudeckue MOCOOMS st
YUUTES; yu4eOHO-METOIUYECKUE  TMOCOOUS; cJ0Bapu;

http://www.int.ru
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http://school-сollection.edu.ru/
http://wmolow.edu.ru/
http://fcior.edu.ru/
http://www.numbernut.com/
http://www.math.ru/
http://www.int.ru/

CIPAaBOYHHUKH; MOHOTrpaduu; ydeOHUKH; paboyue TeTpaiy;
CTaThU MEPUOJUUECKON NIeUaTH

«Yuurens.py». llenarornueckue  macrepckue,  HHtepHer-

oOpazoBanme. [lucrannmonHoe  oOpaszoBanme. Karajor

pecypcoB «B nomolb yuyuTento»

http://teacher.ru
http://teacher.fio.ru

Kpartkas ucropust MaTeMaTHKH: C JPEBHUX BPEMEH JIO SMOXH
Boszpoxpaenus. [loptperst n Ouorpadun. CoOBITHS U OTKPBHITUS

http://sbiryukova.narod.ru

[IpaBunbHBIE MHOTOTPAaHHUKHU: JTIOOONBITHBIE (DAKThI, HCTOPUS,
npumenenue. Teopema Oinepa. [1naTtoHOBBI M ApXUMeEnT0BbI
tena. buorpaduueckue cBenmenus o Ilmarone, Apxumene,
EBxiinie U Apyrux ydeHbIX, MMEIOIIMX OTHOLIEHHE K TeMeE.
MHoOrorpaHHIKU B UCKYCCTBE U apXUTEKTYype. 3aHUMAaTeIbHbIE
CBEICHMS O HEKOTOpbIX JHHMIX JIuHUU: omnpeneneHus,
JO0OMBITHBIE (PAKTHI, MPUMEPHI UCHOJIB30BaHus. [ 'unepbona,
napaborna,

Kapauouaa

OJIJIUIIC, CHUHYCOH A, crinpalib, OUKJIouaa,

http://www.tmn.fio.ru/works/

TloaroroBka K 3K3aMeHaM

https://math-ege.sdamgia.ru
http://alexlarin.net

MareMaTH4ecKue dTIOIbI

www.etudes.ru

DJIEKTPOHHA MIKOJIa «3HAHUKA»

http://znanika.ru/

I/IHTCpaKTI/IBHOC IMPUIOKEHUC I COCTAaBJICHUA SaﬂaHI/Iﬁ

https://learningapps.org

MHoro nmocoOuit MOXKHO CKadaTh

http://www.alleng.ru/edu/mathl.htm

Tectupopanue online 5-11 kmaccel

http://www.kokch.kts.ru/cdo/

HoBrkle TexHoJIOruU B 06pa30BaHI/II/I

http://edu.secna.ru/main/

HYTCBOI[I/ITCJ'IB «B MHUPC HAYKU» UIA HIKOJIbHUKOB

http://www.uic.ssu.samara.ru/~nauka/

Meras>amuknoneans Kupumra u Medoaus

http://mega.km.ru

CaitTel «Mup SHIIUKIONEIUI

http://www.rubricon.ru/
http://www.encyclopedia.ru/

Marepuanst EI'D u THA

http://www.fipi.ru/

Odwunmansueiii caiit EI'D

http://www.ege.edu.ru/

Poccwuiickuit o0pHag3op

http://obrnadzor.gov.ru/

@denepanbHbIM IOPTal, OTPOMHOE KOJIMYECTBO MaTepHualia, B
ToM ymcie onnaitH-tectsl EI'D u I'MA no Bcem npeameram

http://www.edu.ru/index.php

MunucrepcTBo 06pasoBanust PO

http://www.informika.ru/
http://www.ed.gov.ru/
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http://teacher.ru/
http://teacher.fio.ru/
http://sbiryukova.narod.ru/
http://www.tmn.fio.ru/works/
https://math-ege.sdamgia.ru/
http://alexlarin.net/
http://www.etudes.ru/
http://znanika.ru/
https://learningapps.org/
http://www.alleng.ru/edu/math1.htm
http://www.kokch.kts.ru/cdo/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/index.php
http://www.informika.ru/
http://www.ed.gov.ru/

http://www.edu.ru/

OTKpBITHII OaHK 3a1aHUI 110 MaTEeMaTHUKe

http://matheqge.ru

JI1s1 KI1aCCHOTO PYKOBOJUTENS M YUUTENA-IIPEAMETHHUKA

http://www.proforientator.ru/

Bce o ETD http://www.ctege.org/
Poccuiickoe  oOpasoBanme-  denepanbHblii  mopram,  Bce | http://www.edu.ru/moodle/
MPEAMETHI

[TmatHOE TECTHpOBaHUE, €CTh OJIMH OECIUIATHBIN IEeMOTECT

ttp://www.rustest.ru/ege/
http://www.college.ru/

Samauusg UKT

http://www.matematika-
na.ru/5class/mat 5 11.php

TectupoBanue UKT

http://www.kokch.kts.ru/cdo/index.htm

MHOro UHTEpECHOTO

http://shimrg.rusedu.net/cateqory/646/1576

MHoro Bcero ckadyatb

http://www.uchportal.ru/load/25-1-0-
11708

EI'D tpenep

http://www.ege-
trener.ru/otveti trig upr.php#

[Tone3nsie pasmaensl (ypok+arrecTamus+. .. )

http://k-yroky.ru/load/13-1-0-821

CeTb TBOPYECKHUX YUHUTENEH

http://www.it-
n.ru/communities.aspx?cat no=4460
&lib no=31650&tmpl=Ilib

Ok3aMeHbl. TeMaTH4ecKre IJIaHbl. HOYpO‘IHOC IIJITaHUPOBaHUC.
MCTOI[I/I‘IGCKEU[ KOIIMJIKA. HH(i)OpMaHI/IOHHBIe TCXHOJIOTHH B

http://www.uroki.ru/

HIKOJIC

HOBOCTI/I, MCTOJHWKAa MW  OIBbIT IPCIIOJaBaHUA y‘Ie6HLIX http //WWW pedsovet_ ru/
npeaMETOB, neaaroru4cCKuc TCXHOJIOI'NH, y‘le6HLIe

3aBCJACHUA, YPOBHU U CTYICHH 06pa3013aH1/1;1, OpraHbl

YIIPpABJICHUA O6pa3OBaHI/IeM, O6paSOBaTCJ'ILHLI€ COO6I_H€CTB8. u
Ap.

CrangapTsl 00pa3oBaHus, yueOHbIE MIIaHbI, METOIMUYECKHE
pa3paboTKu, OOMEH OIMBITOM

http://www.college.ru/

bonpmas xomiekiys HY6HHKaHHﬁ M0 METOJUKU IIPCIIOJaBaHU

http://www.festival.1september/

BCEX MPEIMETOB  IIKOJBHOW  TPOrpaMMBl,  HalpuMmep:
MperoiaBaHue MaTeMaTUKU - 583
HoBoctu. DOmnextpoHHbii xypHan "Bompocsl Wurtepner- | http://www.new.teacher.fio/

oOpa3oBaHus"; KHUTH y4yuTento;, mnyonukanuu. OTaenbHbIe
paszensl 1o
(aHrnMiickui, acTpoHOMUS, OHONOTHS, (DU3KUKA, XUMUS U JP.).
OI00pKH

BCCM MpeaAMETaM IIKOJIbHOM IporpaMMbl

Kaxnaplii  pasmen  BKIOYAET MaTepuaioB U
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http://www.edu.ru/
http://mathege.ru/
http://www.proforientator.ru/  
http://www.ctege.org/
http://www.edu.ru/moodle/
http://www.rustest.ru/ege/
http://www.college.ru/
http://www.matematika-na.ru/5class/mat_5_11.php
http://www.matematika-na.ru/5class/mat_5_11.php
http://www.kokch.kts.ru/cdo/index.htm
http://shimrg.rusedu.net/category/646/1576
http://shimrg.rusedu.net/category/646/1576
http://www.uchportal.ru/load/25-1-0-11708
http://www.uchportal.ru/load/25-1-0-11708
http://www.ege-trener.ru/otveti_trig_upr.php
http://www.ege-trener.ru/otveti_trig_upr.php
http://k-yroky.ru/load/13-1-0-821
http://www.it-n.ru/communities.aspx?cat_no=4460&lib_no=31650&tmpl=lib
http://www.it-n.ru/communities.aspx?cat_no=4460&lib_no=31650&tmpl=lib
http://www.it-n.ru/communities.aspx?cat_no=4460&lib_no=31650&tmpl=lib
http://www.pedsovet.ru/

KOHKPETHBIE CCBIJIKH IO TeMaM: 00pa3oBaTelbHbIE TPOTPAMMBbI
10 IPEIMETY; K YPOKY I'OTOBBI; KHHKHBIA KOMITAC

JlucTaHIIMOHHOE 00pa3oBaHue: KypChl, OJMMITNAIbI, KOHKYPCHI,
IIPOEKTHI, UHTEPHET-XKYypHal "Difnoc"

http://eidos.ru/

MHoro mMarepuaia 1o HarpaBJIeHUSIM OJATOTOBKH, MPOOHOE
TECTUPOBAHHUE I10 PA3HBIM IIpEeAMETaM

http://www.qgotovkege.ru

JIns  BBIMYCKHMKOB ¥ aOUTYpHEHTOB, PYyKOBOJACTBO 1o | http://www.ucheba.ru/ege/
npodeccusam

Buneoypoku viddeouroki.net

T[Ipoanenka https://www.prodlenka.org/
IMenaror24 https://portalpedagoga.ru/

Ypoku mareMaTuku

https://interneturok.ru/article/uroki-
matematiki

O6pazoBarenbHbI mopTan «Poccuiickas 3IeKTpOHHAS KO

http://resh.edu.ru/

Pocmetonkabuner P® (17151 BeOuHApOB)

http://pocmeronkadbuner.pd/HoBocT

u/
3aByu http://www.zavuch.ru/
AUCO https://diso.ru/

Enunblii ypok

https://www.equHbIYpOK.pdh/

Tpenaxep BIIP

https://control.lecta.rosuchebnik.ru/
ms-controlwork-
vpr2018/eer/f2548a/index.xhtml

KouncrpykTop rpamoT

https://offnote.net/gramota/

Ypok PO.

https://ypok.pd/login

TecTsl, KpoccBOPBI, Jorndeckue 3anauu, BITP

https://onlinetestpad.com/ru/test/110
05-olimpiada-po-matematike-5-klass

HpCS CHTAallUHU 110 MaTCMAaTHUKEC

https://easyen.ru/index/katalog/0-95

TexHomoru4eckrie KapTbl YPOKOB

https://compendium.su/

Karanor 66CHJ’I&THHXBI/II[60yp0KOB

http://email.infourok.ru/click.html?x
=a62e&Ic=YnG&mc=w&s=0Y30&

u=3&y=2&

EGCHJ'IaTHLIeBC6I/IHapr CO CBUACTCIBCTBAMM (C TeCTOM)

http://email.infourok.ru/click.html?x
=a62e&Ilc=Yng&mc=w&s=0Y30&

u=3&y=7&

KoHncnekTsl YPOKOB 1 NPC3CHTAINN

https://www.uchportal.ru/load/24-2

OID mu
HccnenoBatenbckue pabOThl — CKa4aTh OECILUIATHO

VYyeOHUKHM Bce UIA BCEX  KJIACCOB. EI'D.

https://fizikadlyvas.ru/
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IIpo mxoy

https://proshkolu.ru/user/remind/831
8402318/

WutepakTuBHas pabouas TeTpab

https://edu.skysmart.ru/teacher/home
work/nakanobudu

M — 6 -BIIP Bapuanr 1

https://edu.skysmart.ru/student/rirep
aseto

bu6mmoreka BuneoypokoB MHTEPHETYPOK.PY

https://interneturok.ru/?utm_medium
=email&utm_source=UniSender&ut
m_campaign=Kak+ne+zabyt%27+m
atematiku+za+leto%3F

[IpocBenieHne — MHTEpHET- Mara3uH

https://shop.prosv.ru/

HpOFpaMMI)I OJICKTUBOB 110 BCEM IIPEAMETaAM

https://wiki.soiro.ru/DOPYM %22B
BEJAEHUE ®EAEPAJIBHOTI'O I

OCYJIAPCTBEHHOI'O_OBPA30
BATEJIbHOI'O _CTAHJIAPTA_CP
EJHET'O_OBIIEI'O_OBPA30OBA

HA%22#.D0.9F.D0.A0.D0.9E.DO.
93.D0.A0.D0.90.D50.9C.D0.9C.DO.

AB_.D0.A3.D0.A7.D0.95.D00.91.D0
.9D.D0.AB.D0.A5_.28.D0.AD.D0.9
B.D0.95.D0.9A.D0.A2.D0.98.D0.92
.D0.9D.D0.AB.D0.A5.29 .D0.9A.D
0.A3.D0.A0.D0.A1.D0.9E.D0.92

Muoro pabouux mporpamm, AUJAKTUYECKUX MAaTEepUANOB,
YPOKOB, MPE3CHTALINI

https://www.institute-of-
education.com/methodlib/357/16014
8
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