MHHACTEPCTBO IPOCBEIMEHHS POCCHIICKO# OEEPAIAN
MYHHIMOAJIBLHOE BIO/KETHOE OBIIEOBPA3OBATEJILHOE
YYPEXKNEHHE «CHENHAJIM3HPOBAHHAS IIKOJIA C
YIUIYBJIEHHBIM H3YYEHHEM IPEAMETOB ECTECTBEHHO-
MATEMATHYECKOI'O IIHKJIA Ne 135 'OPO/IA IOHEIIKA»

PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanuu 11IMO 3amecTHTEND
Jupextopalino YBPO

B 7 M Bespesens

H.A. lnpenxo C.B. Ilerpeuenxo
IpoTokon or ~1¥ or
« by o8  2023r. « » 04  2023r.
PABOYASA ITPOI'PAMMA

(Mnewruduxarop 1006152)

yuebnoro kypca «Aarefpa (yray6a#unsiil yposens)»
Juis o0ydalommxcs 8-X Knaccos

Jlonenx 2023




INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO 00IIero o0pa3oBaHUs: OHA
o0ecrieunBaeT U3y4yeHue IPYrux AUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTr0, TaK U TYMaHUTApHOTO
IUKJIOB, €€ OCBOEHHE HEOOXOIMMO [UIsl MPOJOJIKEHHs 00pa3oBaHUsA M ISl MOBCEAHEBHOMU
*KU3HU. Pa3zButre y oOydaromuxcsi HAyYHBIX MPEICTABICHUA O MPOMCXOXKICHUH U CYIIHOCTH
anreOpandyeckux aOCTpakIuif, crocobe OTpaKeHHs MaTeMaTWYeCKOW HayKoW SBICHHHA H
MPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHS, HEOOXOAUMBIX ISl aIaliTalldd B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anreOpbl 00eCIeYnBaeT pa3BUTHE YMEHUsS HAOII01aTh, CPAaBHUBAThH, HAXOAUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOU
NeicTBUS, BBIBOIBL, (opMyIupoBaTh yTBepkAeHHs. OcBoeHHE Kypca anreOpbl oOecrednBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYyYalOIIUXCS: OHM HCHONB3YIOT JEAyKTHBHBIC H
UHIYKTUBHBIE PACCYXKACHHUS, 0000IIEHNEe W KOHKPETHU3alWio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHue anrebpe mpeanoyiaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSTEIBLHON ACATEIHHOCTH
o0ydaromuxcsi, IMOITOMY CAaMOCTOSTEIbHOE pEeIIeHHue 3aJad OOyYarolIMMHCS SIBJISETCS
peanu3anuei [esTeNbHOCTHOTO IPUHIINAIIA 00yYeHUS.

B crpykType nporpamMmMsl yaeGHOTO Kypca «Anredpay» yriyOnEHHOro U3y4eHnss OCHOBHOE
MECTO 3aHHUMAIOT  COJep)KaTelbHO-MeToAuYeckre JHHUM: «Yucna ¥ BBIYHCICHUS,
«Anrebpandeckue BBIpAKEHUS», «YPAaBHCHHs] U HEpaBeHCTBa», «DyHkmmum». Kaxmgas u3 »Tux
COJIePKATEIHPHO-METOMYECKIX JIMHUN Pa3BUBACTCS HA MPOTSHKECHUH TPEX JIET U3YUCHUS Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro TUHUSMU. B Xo/1e u3yueHus Kypca o0ydJaronuMcs TPUXOAUTCS
JIOTHYECKH PacCy’XKJaTh, MCIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B cBsi3u ¢ 3TUM B
nporpamMmy yuyeOHOro Kypca «AnreOpa» BKJIIOYEHbl HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTH4ecKoro oOpa3oBaHUS U
CHOCOOCTBYIOLIME OBJAJCHUIO OOYYaIOIIUMKCS OCHOB YHHMBEPCAJIHHOIO MAaTEeMaTUYeCKOTrO
si3pika. CoJiepKaTeNIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay siBIsieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JauHUM «YuWciia W BBIYMCICHHS» CIY>)KUT OCHOBOWM ISl JaJbHEWIIEro
W3YYCHHUS] MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMXCS JIOTHUYECKOTO MBIIUICHUS,
(OPMUPOBAHHUIO YMEHHS TOJIB30BATHCS AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTUICCKHX
HABBIKOB, HEOOXOJUMBIX Ul MOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHS O 4YHCIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30BaHUs CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa30BaHuUIO.

Conepkanue JBYX alreOpamvecKux JIMHUN — «AJjreOpandeckue BBIPAKCHUS» U
«YpaBHEHUST W  HEPABEHCTBA»  CIOCOOCTBYyeT  (OPMHUPOBAHHUIO Yy  OOYyYaIONIUXCS
MaTEeMAaTHYECKOTO ammapara, HEOOXOIMMOTO Jis pEIIeHUS 3a7ad MaTEMAaTHKH, CMEXHBIX
MPEeIMETOB U OKpY Karolle peanbHocTU. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus yueOHBIH
MaTepuan TpYyHNIUPYeTCsl BOKPYT pPAlMOHAIBHBIX BBIpaXeHHH. Anredpa JeMOHCTpUPYET
3HaYeHHE MaTeMaTUKH KakK S3bIKa JUIsl TOCTPOEHUS MaTeMaTHYeCKHX MOJEeJeH, onucaHus
MPOIIECCOB U SIBJICHUM pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOISAT TakKke
JMAIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCyXICHUM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.



Copepxanne  (QyHKIMOHAIbHO-TpaUUECKOW JIMHUM  HAIEJIEHO Ha  IOJIy4YeHHe
00y4JarmuMHUCs 3HaHUN 0 QYHKIMAX KaK BaKHEHIICH MaTeMAaTHUECKON MOJIENHU /sl ONMUCAHUS
U HCCIIENOBaHUsl Pa3HOOOpa3HBIX MPOIECCOB WM SBICHUI B mpuponae u obmiectBe. M3ydeHue
MaTepuana CrocoOCTBYeT pAa3BUTUIO y OOY4YaIOIIMXCS YMEHUS MCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MAaTEMATUKH — CJIOBECHOT'O, CUMBOJIMYECKOT0, TpaduiecKoro,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPECTABICHUN O PO MATEMATUKU B Pa3BUTUU [UBHIN3AINN
U KYJIBTYPHI.

YrnyOonéuuelidi  Kypc  anreOphl  XapaKTepU3yeTcsi H3YYEHHEM  JIOTOJHHUTEIHHOTO
TEOPETUYECKOro armapara U CBSI3aHHBIX C HUM METOJOB pelleHHs 3amad. Anredpa sBisercs
SI3BIKOM JIJISl OMHCAHMSI OOBEKTOB W 3aKOHOMEPHOCTEH, CIy’)KHUT OCHOBOW MaTeMaTHYeCKOTO
MonenupoBanus. [lpu 3ToM camMu OOBEKTHI MATEMAaTHYECKUX YMO3AKIIOUCHHH M MPUHATHIC B
anreOpe mpaBuiia UX KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT ()OPMHPOBAHUIO YMEHHU 0OOCHOBHIBATH
U JOKa3bplBaTh CYXJIEHHUSA, Pa3BUBAIOT MAaTEMaTUYECKYI0 HWHTYUIMIO, KPaTKO W HarJsgHO
PAcCKpBIBAIOT MEXAHU3M JIOTHUYECKHUX MOCTPOCHUH U ydaT uX MpUMeHeHHu0. Tem cambiM anredpa
3aHMMAeT OJHO W3 BEAYIIMX MeCT B (OPMUPOBAHWU HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOyyJaronuxcsi.

CormacHo ydeOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIM Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl coiepykaHus: «Uucia W BBIYHCICHUS,
«AnreOpandeckue BEIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIIHIY.

Ha u3ydenue yuebnoro kypca «Anredpa» orBoautcs 408 gacoB: B 7 kiacce — 136 yacoB
(4 gaca B Heneno), B 8 kimacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJIETIIO).

COJEPXXAHHUE OBYYEHUSA

7 KJIACC

Yucaa ¥ BLIYHCIEHUS

Pannonanbubie uncna. CpaBHEHUE, yHOPSAOYMBAHHE U apU(PMETHUECKHE NEUCTBUS C
palKoOHAIBHBIMU YKcaMu. YucnoBas mpsiMasi, MOAYJIb YHCIIA.

CreneHb ¢ HaTypaJibHbIM IIOKa3aTelieM M €€ CBOWMCTBA. 3alKCh YHUCIA B JIECATUYHOU
MMO3HUITMOHHOM CHCTEME CUMCIICHHS.

Pemienne TeKCTOBBIX 3a7ay apupMETHYECKHM criocoboM. Pemienue 3amad u3 peanbHOU
MPAKTUKKA HAa YacTH, HA ApOoOW, Ha TMPOILCHTHI, MPUMEHEHHWE OTHOIICHWH WM TPOIMOPUUN MpHU
pelieHuy 3a/1a4, perieHue 3a1a4d Ha IBM)KCHHUE, padoTy, TOKYIKH, HAJIOTH.

JemumocTs 1enbix unceil. CBOMCTBA J€IUMOCTH.

[IpocTsie u cocTaBHble yncna. YéTHble U Heu€THBIE unchna. [IpusHaku nenuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku AEIUMOCTH CYMMBI U MPOU3BEACHUS LIEJIbIX YHUCET MPU PEUICHUU
3a/1a4 C MPAKTUYECKUM COAEPKAaHUEM.

HawnGonpmmii oOmuii nenutens W HauMEHbIee o0Inee KpaTHOE JABYX uucend. B3auMHO
npocteie uncia. Anroputm EBkinuna.

Jenenue ¢ octaTkoM. ApudMeTHIECKHE OTIepalliy Ha/l OCTATKAMH.

Anredpanyeckne BbIPaKeHUS

BripaxkeHne ¢ nepeMeHHbIMU. 3HAYEHUE BbIpaKEHUs ¢ nepeMeHHbIMU. [IpeacraBienne
3aBUCHUMOCTHU MEX/y BETUYMHAMH B BHJIE (DOPMYIIBI.

ToxnaectBo.  ToxkmecTBeHHbIE — TPeoOpa3oBaHUS  ANTEOPAaUYECKUX  BBIPAKCHHIA.
JlokazaTenbCTBO TOXKIECTB.

Onuounensl. OgHOWIEH cTaHAApTHOTO BUAa. CTEeHb OAHOWICHA.



Muorowiensl. MHoOrowieH craHpaptHoro Buja. CteneHb MHorowieHa. CrokeHue,
BBIUMTAHNE, YMHOXEHHE M JeJeHue MHorowieHoB. [IpeoOpa3oBaHue LENOTO BBIPAKEHUS B
MHorouieH. Kopau MHoOrousieHa.

@opMyJbl COKPAIEHHOTO YMHOXCHMS: KBaZpaT CyMMBl M KBaJpaT Pa3HOCTH [BYX
BbIp@KEHUI, KyO CyMMbl M KyO pa3HOCTHM [BYX BBIPQXEHUH, PAa3HOCTb KBaJpaToOB JBYX
BBIPA)KEHUH, MPOU3BEJCHUE PA3HOCTH U CYMMBI JBYX BBIPQKCHUH, CyMMa U Pa3HOCTh KyOOB
JBYX BBIPaKCHUMU.

PaznoxeHne MHoOrowieHa Ha MHOXXWTENU. BbIHeceHHe 00IIEro MHOXKHTENS 3a CKOOKH.
Metoa rpynnupoBKH.

YpaBHeHHUsS M HEPABEHCTBA

VYpaBHenue ¢ onHoil nepemeHHoW. Kopenp ypaBHeHus. CBoiicTBa ypaBHEHUIl C OIHOMI
nepeMeHHON. PaBHOCMJIBHOCTh ypaBHEHHI. YpaBHEHHE KaK MaTEMAaTHYECKash MOJENb PEeAIbHOMU
CUTYaLlNH.

JIuneliHOE ypaBHEHHME C OJHOM MEPEMEHHOW. YMCIO KOpHEH JIMHEHMHOIO YpaBHEHUS.
Pemienne TEKCTOBBIX 3aJad C IMOMOLIBIO JIMHEHHBIX ypaBHEHUM. JIMHENWHOE ypaBHEHWE,
coJieprKaniee 3HaK MOyJIs.

VYpaBHeHHe ¢ JAByMs TepeMeHHbIMH. ['paduk nMHEHHOTO YypaBHEHHS C JByMS
nepeMeHHbIMA. CHCTEMBI JIMHEHHBIX YpaBHEHHH ¢ ABYMs nepeMeHHbIMH. [ paduueckuii meton
pelIeHusl CUCTEMBI JITMHENHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU. PeleHne cucTemM JIMHEUHBIX
YPaBHEHHH C ABYMs IEPEMEHHBIMM METOJOM IIOJCTAHOBKM M METOIOM ClIOKeHHsA. Cucrema
JByX JIMHEWHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH KaK MOJIE/Ib PEAIbHON CUTyalUH.

DOyHKIUHA

Koopaunata Touku Ha mnpsmoil. UucioBble NPOMEXYTKH. PaccTosHue MeXIy ABYMs
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[IpssMmoyrospHast cuctemMa KoopauHar. AOcmucca W opAuHATa TOYKH Ha KOOPIWHATHON
miockoct. Ilpumepsl rpadukoB, 3amaHHBIX (Qopmynamu. YUreHue rTpaduUKOB peaTbHBIX
3aBUCUMOCTEH.

OyHKIMOHATbHBIE 3aBUCUMOCTU MEXIy BenuunHamu. [Tonarue ¢pynkumu. OyHKIMS Kak
MaTeMaTHuYecKass MOJENIb pealbHOoro mpouecca. O6macTb onpeneneHuss U o01acTh 3HAYCHUH
bynkuun. CriocoOs! 3amanust GyHkiuu. ['paduk Gynkiuu. [ToHATHS MakcCUMyMa 1 MUHUMYMa,
BO3pACTaHMA U YOBIBaHUS Ha IPUMEPAX PeabHBIX 3aBUCUMOCTEH.

Jluneiinas ¢pynkuus, e€ cpoiictpa. ['papuk nuneitnont pynkuuu. I'padux pyHkumu y = |x|.
KycouHo-3aanHbIe pyHKINU.

8 KIIACC

Yucsia v BEIYMCIEHUS

KBaaparueie kopHU. ApudMeTHUECKUN KBaJpaTHBIA KOPEHb M ero coicTBa. [loHsTHe
MppalMoOHaIbHOTO 4ucha. [[elcTBUA ¢ HppalMOHAIbHBIMU unciamMu. CBOWCTBa JEUCTBUNA C
UppalMOHATBHBIMU unciiaMu. CpaBHEHNE HPPALIMOHAJIBHBIX YHCEI.

HPGI[CTaB.HeHI/I}I 0 pacHIMPCHUAX YUCIIOBBIX MHOKCCTB. MmuoskectBa HaTypaJIbHBIX, LCIIbIX,
palrOHAIBHBIX, AEUCTBUTENBHBIX yKcesl. CpaBHEHHUE yncell. UncaoBbIe TPOMEXKYTKH.

HevictBusa ¢ ocrtatkamu. OctaTku creneHeil. [IpuMeHeHue OCTaTKOB K PEHICHUIO
ypaBHeHI/Iﬁ B IICJIBIX YHUCJIaX U TEKCTOBBIX 3a1a4.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHUPA, JIUTEIBHOCTh MPOIECCOB B OKPYKAIOIIEM
Mupe. CTaHIapTHBIMA BUJI YKCIA.

Anredpanyeckne BbIPaKeHUS



Anrebpanueckasi 1poOb. JlomycTumble 3Ha4eHHs] IEPEMEHHBIX B JIPOOHO-paIlOHATBHBIX
BeIpaskeHUsIX. OCHOBHOE CBOWCTBO anredpanyeckoii qpodu. CrokeHue, BBIUUTaHUE, YMHOXKCHHE
U JlefieHue anredpandeckux apooeit. Brinenenue nenoii yactu anredpandeckoit 1poou.

Panmonaneubie  BbIpakeHUS.  TOXIECTBEHHbIE  IPEOOpa3OBaHUs  PALMOHAIBHBIX
BBIPAXKEHHUI.

JlomycTrMple 3HAYCHHsI MEPEMEHHBIX B BBIPAKEHUSAX, COJACPKAIUX apUPMETHUICCKHE
KBaJ[paTHble  KOpPHH.  TOXIECTBEHHbIE  MpeoOpa3oBaHUS  BBIPAKEHUH,  COJEpIKAIINX
apudmeTnyecKre KBaJpaTHbIE KOPHHU.

Crenenb c 1enbIM TMOKazaTenemM u e cBoiictBa. [IpeoOpazoBaHme BBIpAXKEHUH,
COJIEpIKalINX CTEIIEHMU.

YpaBHeHHUsS M HEPABEHCTBA

KBagpatHoe ypaBHenune. dopmyna KopHeW KBajapaTHOro ypaBHeHus. KomudecTBo
JICUCTBUTENbHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera. YpaBHeHUs, CBOIMMBIE K
JUHEWHBIM ypaBHEHUSIM WJIM K KBaJpaTHbIM YypaBHeHUs M. KBaapaTHoe ypaBHEHUE C
napameTpoM. Pelienne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO KBAJPATHBIX YPABHEHUM.

JpoGHo-paninoHanbHble  ypaBHEHUsA. PemieHne apoOHO-palMOHAIBHBIX — YPaBHECHHM.
Pemenne TEKCTOBBIX 3a7ad C TMOMOIIBIO JAPOOHO-pAIMOHAIBHBIX YypaBHEeHHMH. ['padudeckas
WHTEpIpeTalys YpaBHEHHUM C IByMs IEPEMEHHBIMU.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Ctporue W HecTporue HepaBeHCTBA. CloKeHue u
YMHOXCHHE 4YHUCJIOBBIX HepaBeHCTB. OIICHMBAaHME 3HA4YEHUs BbIpaXkeHUsA. Jloka3aTenbCcTBO
HEPABEHCTB.

[lonaTe o pelleHHMM HEPABEeHCTBA € OAHOW IEPEMEHHOHW. MHOXKECTBO pELICHUN
HepaBeHCTBA. PaBHOCHIIbBHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM MEPEMEHHOM M MHOXKECTBa €ro pemnieHuil. Pemenue
JIMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHON. CUCTEMBI U COBOKYITHOCTHU JIMHEIHBIX HEPABEHCTB
C OJIHOM mepeMeHHOM. Pellenne TeKCTOBBIX 3a7a4 C MOMOILBIO JUHEWHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHOM.

DOyHKIUHA

OO6nacth ompeaeneHus ¥ MHOXXECTBO 3HaueHH (PpyHkiuu. CriocoObl 3agaHus (yHKITUH.
I'padux ynkuu. Urenue coiictB ¢yHkiuu no e€ rpapuky. Ilpumepsr rpagukoB GpyHKIUH,
OTPaKAIOIIUX peabHbIE IPOLECCHI.

Jluneitnast pynkuus. yHKIUHN, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPLIMOHAIBHBIE
3aBUCUMOCTH, X TPpa(UKH.

Oynkmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa. Kycouso-
3a/ilaHHble (PYHKIINU.

9 KVIACC

Yucsa ¥ BbIYUCICHUSA

Kopens n-ii crenenn u ero cpoiictBa. CTeNneHb C PAaLlMOHAIBHBIM IOKa3aTelleM U €€
CBOICTBA.

Anredpanyeckne BbIPaKeHUS

ToxnecTBeHHbIE TPeoOpa30BaHUS BBIPAKECHUHN, COMACPKAIIUX KOPEHb #-H CTENCHH.
ToxnecTBeHHbIE NPEOOpa3OBaHMs BBIPAKEHHM, COJEpXKAIIUX CTENeHb C PalMOHAIBHBIM
IIOKa3aTeNEM.

KBagpatueiii tpéxunen. KopHu kBampaTHoro TpéxwieHa. PasznokeHue KBaapaTHOTO
TPEXUJICHA HA JINHEWHBIE MHOXKUTEIIN.

YpaBHeHUs M HEPABEHCTBA



bukBagpatHeie  ypaBHeHHs. [IpuMepbl  NPUMEHEHW  METOJOB  PaBHOCHUIIBHBIX
npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOMN, TPaUIECKOro METoIa P PEUICHUH YpaBHEHUH 3-i u
4-ii creneHei.

Pemenue npoOHO-paliioHaIbHBIX YpaBHEHUH.

Pemienue cucrem ypaBHEHUM C JIBYMSI NEpEMEHHBIMH. PelnieHne mpocTelimx CUCTEM
HEJIMHEHHBIX ypaBHEHHUH C JAByMS INepeMeHHBbIMH. ['paduyeckuii MeTon pemeHHs CHCTEMbI
HEJIMHEWHBIX YpaBHEHMM C ABYMsI nepeMeHHbIMH. Cucrema JBYyX HEIMHEHHBIX ypaBHEHUH C
JIBYyMsI [IEPEMEHHBIMU KaK MOJIENIb PEAIbBHOU CUTYalUU.

UucnoBble HEpaBeHCTBA. PenieHre TMHEMHBIX HEPABEHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBanpaTHble HepaBeHCTBa ¢ OJHON NepeMeHHOW. PeleHue KBagpaTHBIX HEPAaBEHCTB
rpadu4eckuM METOJOM W METOAOM HWHTEpPBAIOB. METOJl WHTEpPBAIOB Ui pallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Pemenne TeKCTOBBIX 33714 C MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs nepeMeHHBIMH. PelieHune HepaBeHCTBa € JBYMsI IIEPEMEHHBIMHU.
CuctemMbl HEpPaBEHCTB C JBYMs TIE€peMEHHBIMU. [padudeckuié METOA pelIeHHs CUCTEM
HEPaBEHCTB C JBYyMs [IEPEMEHHBIMHU.

DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HYIM (QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GYHKIMU, TPOMEXKYTKH BO3pacTaHUs M yObIBaHUS (YHKIMH, YETHBIE W HEUETHBIC (DYHKIHH,
HauOoJIbIlIee 1 HAUMEHbIIIee 3HAYCHUS (PYHKITUU.

KBagparnunas ¢yHkuus u e€ cBoiicTBa. lcmomb3oBaHWE CBOWCTB KBaJpaTHYHON
¢ynkuuu s pemeHust 3anad. Iloctpoenue rpaduka kBanpatuuHoil ¢ynkiuu. Ilomoxenue
rpaduka KBaApaTUYHON (PYHKIMHU B 3aBUCUMOCTH OT €€ koaddunnentos. I'paduxu pyHkumit y
=ax2, y = a(x — m)’> uy = a(x — m)* +n. Iloctpoenne rpagukoB QYHKIHH C TTOMOIILIO
npeoOpa3oBaHUA.

Hpobuo-nuueitnas ¢pynkius. UccnenoBanue GyHKIIHA.

OyHKUuMs y = X" ¢ HaTYpaJbHBIM ITOKa3aTeseM 7 U e€ Tpaduk.

YucioBble MOCIEI0BATEIBLHOCTH H NPOrPeccuu

IMonsatue YHCIIOBOH OCJIEN0BATEILHOCTH. Kouneunrie u OEeCKOHEUYHEBIE
MOCJIeIOBAaTENbHOCTH. OrpaHWYEHHass IMOCIEN0BATEIbHOCTE. MOHOTOHHO BO3pacTarolas
(yObIBarommas) mocnenoBaTenbHOCTh. CrOCOOBI 33/1aHUs TOCJIEAOBATEILHOCTH: OMUCATENbHBIMH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI /1-TO YICHA, PEKYPPEHTHBIH.

Apudmerndeckas u reoMmerpuyeckas nporpeccun. CBONCTBA WICHOB apu(METHUECKOU U
T€OMETPUUYECKOU mporpeccuid. DopMysbsl #-TO 4ieHa apu(PMETHUYECKOW M TeOMETPHYECKOU
nporpeccuii. DopMynbl CyMMbl TEpPBBIX # UIEHOB apU(PMETHUYECKOH U TE€OMETPHUYECKOU
nporpeccuil. 3a1aun Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOIMMOCTH MOCIEAOBATEIbHOCTH, O CYMMHUPOBAaHHH OECKOHEYHO
yOBIBAIOIIECH T€OMETPUIECKOM TIPOTPECCHH.

Meron marematndeckoi MHAYKLUU. [IpocTeiimme npumepsl.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O

KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBHI
JIn4HOCTHBIE pe3y/bTaThl OCBOEHHS MPOrpaMMbl IO MaTEMAaTHUKE XapaKTEpU3YHOTCS B
YacTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUS:



NpOsIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTMKECHHMSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOMN
MaTEMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYIMX HAyKaX W MPUKIIATHBIX
chepax;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA M pealu3allid ero Ipas,
MPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaXKAAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXJIEHUIO ATHUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YeCKOil
HAIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSIKEHUH BCel
JKU3HU JJIs YCTIETHON MPOQECCHOHATBHON JAEITETbHOCTA M PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY M 3CTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33124, PEIICHH, pPacCyXIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIe B JCSITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, NOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAaloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTYpOH KakK CpEICTBOM IIO3HaHHUS MHUpPA, OBJIAJEHHEM HaBbIKAMHU HCCIEI0BATENbCKON
JesATEIbHOCTH;

6) ¢usMyeckoro BoOCHHUTAHHWS, (POPMHPOBAHHA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBHOTO (JIArONOJTyYusi:

FOTOBHOCTBIO NPHUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATHU U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIMOKY M TaKOr'o K€ MpaBa JIpPyroro 4eloBeKa;

7) IKOJIOrM4eCKOro BOCIMTAHUSA:

OpHEHTAIle Ha MPUMEHEHUE MaTEeMaTHUYEeCKUX 3HAHWUU NJIs pElICHUs 33a1a4 B 00JacTH
COXPAHHOCTH OKpYy Karouleil cpefpl, IUIAHUPOBAHUSI TMOCTYNKOB U OLCHKA HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpeibl, 0CO3HAHUEM TJI00aTbHOIO XapaKTepa 3KOJOTHYECKHX
npo0JsieM U myTel UX peleHus;

8) ajanTanuu K U3MEHSIOIMMCSH YCJIOBUAM COLUAIBHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEOMPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO JEeSTeIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS Y JPYTHX
Jtofiel, mpuoOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIBITA IPYTHX;

HEOOXOUMOCThIO B (DOPMHpOBAHMHM HOBBIX 3HAHUH, (HOPMYIHUPOBATH WJCH, MOHSITHS,
rUnoTe3bl 00 0ObEKTaX U ABJIECHUSAX, B TOM YHUCIE paHEe HEH3BECTHBIX, OCO3HABATH E€(UILIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MNIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMl0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOMUN KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIC DPELICHUS H
neicTBus, GOpMyIHPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOGHHS MpOrpaMMbl MO MaTeMaTHKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOyuatomerocs OynyT chopMUpOBaHB MeTampeAMeTHbIe pe3yJbTaThl,
XapaKTepU3YIOIIMECS  OBJIAJCHUEM  YHUBEPCAIbHBIMM  IIO3HABATEIbHBIMM  JEHCTBUSAMY,
YHHMBEPCAIbHBIMU KOMMYHUKAaTHUBHBIMU JCUCTBUSIMH U YHHMBEPCAIBHBIMH PETYJISTUBHBIMU
JEHCTBUSMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3zoBble JJornueckue aeiicTBHUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIESCTBEHHBIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATUAMHU, (OPMYIUPOBATH OMPEICICHUs TOHSITHIA,
YCTaHABIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMKM, OCHOBaHMS N 0000IIeHus Hu
CPaBHEHHUSI, KpUTEPUU MTPOBOAUMOIO aHAIIN34;

BOCTIPUHUMATh, (HOPMYIHpPOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHBIC, eAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKIEHUSX, TMpeuiaraTb KPUTEpUU ISl BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;

pa30buparh J0Ka3aTeNbCTBA MaTEMaTHUYECKUX YTBEP)KIEHUHN (MIpsiMble U OT MPOTHBHOTO),
IPOBOAUTH  CAMOCTOATENIBHO JIOKa3aTeIbCTBA MaTeMaTHYecKuX (DaKTOB, BBICTpauMBaTh
apryMeHTaIlMI0, TMPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATh METOJ MaTeMaTHYeCKOU
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubonee TMOAXOAAIIUH C YYETOM CaMOCTOSITENBHO BbIIECICHHBIX
KpUTEPUEB).

basoBble ucciienoBare/ibCKue 1eCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYINPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CaMOCTOSATEIbHO YCTAHABIUBATh UCKOMOE
U JIaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOAMTH MO CAMOCTOSITENILHO COCTABIICHHOMY IUIaHY SKCIIEPUMEHT, MCCIEAOBaHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, 3aBHUCHMOCTEH OOBEKTOB MEXKITY
co0boii;

CaMOCTOSTENLHO (POPMYITUPOBATh 000OIIEHUSI ¥ BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUSI, HCCIICIOBaHUS, OKCIEPUMEHTa, OIICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pPe3yIbTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIIBUTaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh U U30BITOYHOCTh MHGOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH WU HWHTEPIPETUPOBATH WH(HOPMAIUIO
Pa3IUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;



BbIOMpaTh (HOpMy MpencTaBICHUS UHPOPMALUU U WIIIOCTPUPOBATh peIlaeMble 3aauu
cXeMaMH, JuarpaMMaMu, HHOU TpauKoil 1 NX KOMOMHAIUSIMH;

OLICHMBATh  HAI&KHOCTh  HMH(OpPMAMM 1O  KpUTEPUSAM, NPEAJIOKEHHBIM  WIH
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPHHUMATh U (DOPMYyITUPOBATH CYXJEHUS B COOTBETCTBHM C YCJIOBUSMHU U LEISIMHU
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W HMHCBMEHHBIX
TEKCTaX, [aBaTh IIOSCHCHMS 10 XOAy pEIICHHS 3a/1auyd, KOMMEHTHPOBATh IIOJyYCHHBIN
pe3yJbTar;

B X0/1e OOCYX/IEHHUS 33JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemraeMoii 3a/1aud, BBICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUS, COMOCTABIATH CBOU
CYXKICHHUS C CYXICHHAMH APYIHX YYaCTHHKOB JMAIOra, OOHAPY)KMUBATh Pa3Inine U CXOJCTBO
NO3HLIMH, B KOPPEKTHOU opme HopMyTUpOBaTh Pa3HOIIIACHS], CBOM BO3PAKCHHUS,

NPEICTaBIATh PE3yNbTaThl PEIICHHUS 3aJaud, HKCIEPUMEHTa, HCCIICAOBAHUS, MPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4YETOM 337ad  OpEe3eHTAluH |
0COOEHHOCTEH ayIUTOPHH;

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHJAHOW M MHIUBUAYaIbHOU pabOTHI mpu
pemeHnr y4eOHBIX MaTeMaTHUeCKUX 3a/ad, NPUHUMATh LEIb COBMECTHOHM JeATEeNbHOCTH,
IUTAHUPOBATh OPTaHU3aINI0 COBMECTHOM palbOThI, pacrpenensTh BUIbI padoT, 10roBapuBaThCs,
00CyXaaTh MPOIECC U PEe3yJIbTaT pabOThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
IITYpPMBl» M HHBIC); BBIIOJIHATH CBOIO 4YacTh pabOTHl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIpYyTUMH YICHaMH KOMaH[bI, OLCHWBAaTh KauyeCTBO pe3yjbTaTa M KAadeCTBO CBOETO BKJIaJa B
00IHil pe3ynbTaT no KpUTepHsiM, CHOpMYTHPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

PerynsiTuBHbIE YHUBEpPCAJIbHBbIE Y4eOHbIE 1eiiCTBUSA
Camoopranmn3anus:

BBISIBJIATH  MPOOJIEMBI  JIJII  PEIICHUS B OJKU3HEHHBIX M Y4YEOHBIX CHTYalMsIX,
OPHUEHTHPOBATHCS B PA3JIMUHBIX MMOJX01aX MPUHSITHS pelieHni (MHANBUIyJIbHOE, TPYTIIIIOBOE);

CaMOCTOATCIIBHO COCTABJIATH IJIaH, aJITOPUTM PCUHICHUA 3a1a4n (I/I.HI/I cro ‘IaCTb), BBIGI/IpaTB
crocod permieHuss C Y4ETOM HMMEIOIIUXCS PECYypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHUH ¢ YI4ETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/ICKT:

BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTara pElICHUS
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NPEABUACTh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH IPH PEIICHUH 3a7a4H, BHOCHTH
KOPPEKTHUBBl B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIMOOK,
BBIBJIEHHBIX TPYJIHOCTEN;

OLICHUBATL COOTBCTCTBHUC PC3yJibTaTa ACATCIBHOCTU IOCTaBJICHHOM nejim U yCJIOBUAM,
OOBSCHATH MPUYUHBI JOCTHIKEHUS WIIM HEAOCTWKEHHUS 1€, HAXOUTh OITHOKY, JaBaTh OLICHKY
pUOOPETEHHOMY OIIBITY;

BBIp@KaTh OSMOLMU TPU M3YYCHUU MAaTEMaTUYeCKHMX OOBEKTOB M (HaKTOB, J/1aBaTh
SMOIMOHAJIBHYIO OLCHKY PCHICHUA 3a1a4U.

NPEIMETHBIE PE3YJbTATbI
K koHiry o0yuenus B 7 kjiacce 00y4aronuiicss MOTYYUT CIEAYIONIUE PEIMETHBIE Pe3yIbTaThI:
Yuciia 1 BLIYUCICHUA



PanmonansHble uncna.

[lepexoauth OT oHOW (POPMBI 3amUCH YUCeN K ApYroi (mpeoOpa3oBbIBATH JIECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO POOB).

Hcnonp30BaTh NOHATHS MHOXKECTBA HATYpPAIbHBIX YHCEN, MHOXECTBA IENIBIX YHUCEl,
MHOKECTBA pAlMOHAJIBHBIX YHUCEJ TPU PEUIEHWM 3a]a4, I[POBEACHUU PpACCYKIEHUN U
JI0Ka3aTeNbCTB.

[ToHuMaTh 1 OOBSICHATH CMBICI MIO3ULIMOHHON 3aIIMCH HAaTypaJIbHOTO YHCIIA.

CpaBHMBATh U yIOPSI0UYMBATh PAL[IOHAIBHBIE YHCIIA.

BbInonHATh, coueTas YCTHbIE M NUCbMEHHBIC MPHUEMBI, apu(pMeTHUYeCKue NCHCTBUS C
palMOHAIBHBIMU 4YMCIIAMM, MCIIOJIb30BaTh CBOMCTBA YUCEI W IpaBUila JCHUCTBUN, INPUEMBI
palMOHAIBHBIX BBIYHCIICHUH.

BhINonHATE 1EHCTBUS CO CTENEHAMU C HaTYpaJIbHBIMU ITOKA3aTEJIMU.

HaxomuTe 3Ha4ueHMsI YMCIIOBBIX BBIPAXKEHHM, COAEP)KALMX palOHAJIbHBIE 4YHCIA U
CTETIEHU C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSATh pa3HOOOpasHbIe CIOCOOBI U TPUEMBI
BBIUUCIICHUS], COCTAaBJIATh M OLICHUBATh YHUCIIOBBIC BBIPAXKEHMS INPU PELICHUU NPAKTHUYECKUX
3ajia4 M 3a]1a4 U3 APYrux y4eOHBIX MPEIMETOB.

OKpyriasaTh YuciIa ¢ 3alaHHOM TOYHOCTBIO, & TAK)KE IO CMBICIY IIPAKTUYECKON CUTYaluHy,
BBIMOJHATh NPUKHUJIKY M OLIEHKY pe3yJbTaTa BBIUMCICHUM, OLIEHKY 3HAYEHHUH YHMCIIOBBIX
BBIPa)KEHUI1, B TOM YHCIIE€ IPU PELICHUN PAKTUYECKUX 3a]1ay.

Pemate TekcToBBIE 3a7auu apU(PMETHYECKUM CIIOCOOOM, UCIOIb30BATh TAOIUIIBI, CXEMBI,
YepTeXHU, JPyrHe CPeICTBA IPEICTABICHNS JaHHBIX IPU PELIECHUH 3a/1a4.

PemaTte mNpakTMKO-OPUMEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIICHHWEM BEJINYMH,
IPONOPLHOHATIBHOCTBIO BEJIMYMH, IPOLEHTaMHU, MHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX OOBEKTOB.

JlenumocTsb.

Jloka3biBaTh M MPUMEHSTH MPU PELICHUH 3aJ1ay MPU3HAKK AeIuMocTy Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CyMMBI U IPOU3BEIEHUS LEJIBIX YU CEI.

PacknagpiBaTh HA MHOXKHUTEIN HAaTypaJlbHbIE YUCIIA.

CBo0OoHO onepupoBaTh MOHATUAMU: YETHOE YHMCIIO, HEUYETHOE YUCIIO, B3aUMHO NPOCThIE
YHcla.

Haxomute Hambonpmuii oOIIMII HeIUTEeNs W HaWMEHbIee OoOIee KpaTHOE 4YHucel M
UCIIOJIb30BaTh UX MPH PEIIEHUH 33aa4, IPUMEHATh alrOpUT™ EBKina.

OnepupoBaTh MOHSITHEM OCTaTKa MO MOMYJIIO, MPUMEHSTh CBONCTBAa CpPaBHEHUU IO
MOJYJIIO.

Auredpanyeckue BbIpasKeHHs

BeipakeHus ¢ nepeMeHHbIMHU.

Hcnonp3oBate anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHMS yueOHOTO MaTepuaa.

HaxonuTe 3HaueHnst OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYCHUSAX NTEPEMEHHBIX.

Hcnonp30BaTh MNOHATHE TOXKIECTBA, BBINOIHATE TOXKIECTBEHHbIE NPe0oOpa3oBaHUs
BBIPa)KE€HUI1, 0Ka3bIBATh TOKIECTBA.

MHOro4seHsI.

BoimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWICH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

Beimonuate neiictBusa  (ClOXKEHUE, BBIYUTAHHWE, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWICHAMH, TPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHMs (KBagpaT U KyO CYMMBI,



KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJApPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHUCJE HJIs
YIPOLIEHUS BHIYUCICHUI.

OcCy1LIecTBISTh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXXMTEIW C IOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOXHUTEINSI, TPYNIHUPOBKU ClIaraeMbIX, MPUMEHssT (POpMysIbl COKpaIEHHOrO
YMHOKEHUSI.

[IpumensaThr TpeoOpa3oBaHWs MHOTOWICHOB [UIsl PEIICHUS pa3iUYHbIX 3adad U3
MaTE€MaTUKH, CMEXXHBIX IIPEIMETOB, U3 pPeaTbHON MPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpaJbHBIMU MMOKA3aTEIsIMU ISl PeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs M HEPaABEHCTBA

Pemiars yiMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHsS IIpaBuia Iepexoaa OT
UCXOJHOIO YypaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsiTh, SBISIETCS M YHUCIO KOpPHEM
YpaBHEHHS.

[ToxOupars mpuUMeEpHI Map YHUCe, SIBISIOIIUXCS PEIICHHEM TUHEHHOTO YpaBHEHUS C ABYMSI
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHHUS C JABYMS
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemiate cuctembl NByX JMHEHHBIX ypaBHEHUH C JByMs MEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBnsiTh W pemiaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpPaBHEHHM IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJyYEHHBIH
pe3ynbTar.

DOyHKIUHA

Koopaunate! u rpaduxu.

N300pakath Ha KOOPAMHATHOM TMPSMOW TOYKH, COOTBETCTBYIONIHME 3aJIaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3alUChiBaTh YHCIOBBIE MPOMEXKYTKH Ha
areOpanyeckoM s3bIKE.

OTtMeuaTh B KOOPJAMHATHON MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPIMHATAM.

DyYHKIUH.

CrtpouTth rpaduiku TUHEHHBIX DYHKITHI.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYHMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Nonumath rpaduyeckuil crocod MpeacTaBICHUS U aHanM3a WHPOpPMAlLlUHU, U3BIEKATh U
HUHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQHUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBoMCTBa (yHKIMMA JIJIs1 aHATN3a TPaQUKOB peaTbHBIX 3aBUCUMOCTEH (HYITH
GyHKIIUHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, MTPOMEXYTKH BO3pacTaHHsl U yObIBaHUS
¢yHKIMHM, HanOOobIIIee 1 HAUMEHbBIIIee 3HAaUCHUS (PYHKITUH).

Hcnonp3oBare Tpaguku Ui UCCIEAOBAHMS MPOLECCOB M 3aBUCUMOCTEH, NMPU PEUICHUN
3a[a4 U3 IPYruxX y4eOHbIX MPEAMETOB U pealbHON )KU3HU.

K kon1y o0yuenus B 8 kiiacce 00ydaronuiics HOIYIHUT CICAYIOUINE TPEIMETHBIC PE3YIIbTaThI:
Yuciia 1 BLIYHCICHUA
NppanuoHaiibHbIe yncia.
[ToHMMaTh 1 UCTIOIB30BATh MPEACTABICHUSA O PACIINPEHUH YUCIOBBIX MHOKECTB.
CB0060HO OTEepUPOBATH MOHATUAMHU: KBAJAPATHBIN KOPEHb, apH(PMETUUECKUN KBaIPATHBIN
KOpPEHb, MPPALMOHAIBHOE 4YMCIIO, HAXOAWTh, OLCHUBATH KBAJpPATHBIC KOPHU, UCIOJIb3YS IPH



HEOOXOJUMOCTH  KaJIbKYJISITOP, BBIIOJHATh MPEOOpa3oBaHMsI BBIPAXKEHHH, CoJaepKalux
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEM.

Hcnonp30BaTh HauyanbHbIE IMPEACTABICHUS O MHOYKECTBE JCHCTBUTENBHBIX YHUCEN JUIS
CPaBHEHHUsI, OKPYIJIEHHUS M BBIYHCIEHUHN, M300pa’kaTh NEWCTBUTENbHBIE YMCIAa TOYKAMHM Ha
KOOPJAUHATHOU MPSIMOIA.

Hcnonp3oBare 3amucu OOJNBIIMX M MajbIX YHCET C MOMOUIbIO JECATUYHBIX ApoOei u
creneHed uucna 10, 3amuchiBaTh U OKPYIVIATH YKCJIOBBIE 3HAUYEHHS DPEAJIbHBIX BEJIWYUH C
HCITOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

JlenumocTsb.

CB0060HO OTEepUPOBATH MOHATUEM OCTAaTKa MO MOJYJIIO, IPUMEHSTH CBOMCTBAa CpaBHEHUN
110 MOAYJII0, HAXOAUTh OCTaTKHA CYyMMBI M IIPOU3BEICHUS 110 JAHHOMY MOAYJIIO.

Anredpanyeckne BbIPaKeHUS

JpobHO-palinoHalIbHbIE BHIPAKEHUSI.

HaxoauTe nomycTuMble 3HaYCHHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATBHBIX BBIPAKCHHSX.

[IpuMeHSITh OCHOBHOE CBOMCTBO PAllMOHAIBHON IPOOH.

BrimonHATE TIpuBeeHUE anreOpanvecKkux ApoOeil K oOIeMy 3HaMEHATeNlo, CIOKEHHUE,
YMHOXXCHHE, JISJICHUE aIreOpandeckux Ipo0et.

BBINOAHATE TOXK/IECTBEHHBIE TPEOOPA30BAHUS PALIMOHATIBHBIX BBIPAKECHHIH.

[IpumensTy mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Ppa3IUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Crenenu.

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHATH MpeoOpa3oBaHuUs
BBIPAXEHUI, COAEPIKALUX CTENEHU C LIETIbIM [T0KA3aTEIEM.

HppauroHanbHbIE BBIPAKEHUS.

Haxonute [gomycTHMble 3HAQUEHHs] TEPEMEHHBIX B BBIPAXKEHUSAX, COJEPIKALIUX
apudmeTnyecKre KBaJpaTHbIE KOPHHU.

BoemonsaaTe  mpeoOpa3oBaHusT MPpALMOHATBHBIX  BBIPAKCHHWH, HCIONb3YysSd CBOMCTBa
KOpHEH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemate kBagpaTHbIC ypaBHEHMUS.

Pemate 1poGHO-palinoHabHBIE ypaBHEHHUS.

Pemlats nuHEHHBIE ypaBHEHUS C IapaMeTpaMH, HECIOXKHBIE CHCTEMbl JIMHEHHBIX
YpaBHEHUH C MMapaMeTpamHu.

[IpoBoNTh HCCIIENOBAaHUS YPABHEHNUN U CUCTEM YPaBHEHHU, B TOM YUCJIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHU (ycTaHABIMBATh, MMEET JIM YPaBHEHUE WIIM CUCTEMa ypaBHEHHI
PELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U IPOUEE).

[TepexoauTh OT CJIOBECHON (GOPMYITMPOBKH 3amaur K €€ anreOpandeckod MOJENH C
MIOMOILIBIO  COCTaBJIECHUS YPAaBHEHUS WM CHUCTEMbl YypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MIOJYyUYEHHBIN pPE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /Il CPABHEHUS, OLIEHKHU, PEIIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyl0 HIUTIOCTPAIUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUUHA

[Torumath W UCHONB30BaTh (PYHKIMOHAIBHBIE TIOHATHS ©  S3BIK  (TEPMUHBI,
CUMBOJINYECKHE OOO03HAUYEHHUsI), ONPEAeNATh 3HAaYeHHE (PYHKIUH MO 3HAYEHUIO apryMeHTa,
OTIpeNIeTIsATh CBOMCTBA (PYHKIMH 10 €€ TpaduKy.

Crpouts rpaduku GyHKIUN , OMUCHIBATH CBOWCTBA YUCIOBOM (DYHKINU 110 €€ TpaduKy.



K koHI1y 00yuenus B 9 kjacce 00y4aronuiics moxy4duT ciaeayIoniie NpeAMeTHbIE Pe3yIbTaThl:

Yucsa ¥ BbIYUCICHUSA

CBOOOIHO OmEepUpOBATh MOHATHSAMHU: KOPEHb 71-U CTENEHHU, CTENEHb C PalMOHAIBHBIM
MoKa3aTeleM, HaXOAWUTh KOpPEHb #A-H CTENEeHH, CTEeNeHb C pAlMOHAJIBHBIM IIOKAa3aTeleM,
UCIOJNIB3YSl MPU HEOOXOJUMOCTH KaJIbKYJSATOpP, HNPUMEHATH CBOWCTBA KOpHS 7-M CTENEHH,
CTEMNEHU C PAllMOHAIBHBIM MTOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JICUCTBUTENIBHBIX YHCENT MpPU PEIICHUH 3ajaad,
MIPOBEJICHUH PACCYKACHUM U JOKa3aTeIbCTB.

CpaBHUBaTh M YNOPSIOUMBATH JCUCTBUTEIbHBIC YHUCIA, OKPYIJIATH IEHCTBUTEIbHBIC
YUCIIa, BHITOIHATH TPUKUIKY PE3YJIbTaTa BBIYUCICHUHN, OLIEHKY YHMCIOBBIX BHIPAKEHUM.

Auredpanyeckune BbIpasKeHHUs

CBoOOIHO omepupoBaTh MOHATHEM KBAaApPaTHOTO TpEXWIEHA, HAXOAUTh KOPHHU
KBAJIPATHOTO TPEXUICHA.

PackitanpiBath KBaApaTHBIN TPEXUIIEH HA JIMHENHBIE MHOXKHUTEIIU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE YpaBHEHUS, YPaBHEHHUsI, CBOJSALINECS K HUM, APOOHO-
palMoHaIbHbIE YPaBHEHUS.

Pemiate HecnoXkHbIE KBaJAPATHBIE YPABHEHHS C TAPAMETPOM.

Pemiate nuHelHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJb30BAaTh METO]
MHTEPBAJIOB, U300pakaTh pellleHue HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C
MOMOIIbIO CUMBOJIOB.

Pemiats cucteMbl NByX JTUHEHWHBIX YpaBHEHUH C ABYyMSI MEPEMEHHBIMU U CHUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISICTCS JIMHEHHBIM.

Pemats HECI0)KHBIE CUCTEMBI HETMHEMHBIX YPABHEHUN C MAPAMETPOM.

[IpuMeHATh  METOABI  PABHOCWIBHBIX  MPEOOpa3OBaHUM, 3aMEHBI  MEPEMEHHOM,
rpaguIecKoro METo/1a MPU PEIICHUN YPaBHEHUM 3-i1 U 4-1 cTeneHeH.

Pemate cucrembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIWE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOI,
3aMKChIBaTh PEIICHNUE C TIOMOIIbIO CHMBOJIOB.

Pemarp ypaBHEHHS, HEpaBEHCTBA W HX CHCTEMbl, B TOM YHCJIE C OrPAHUYCHUSIMH,
HaIpuMep, B LEJIBIX YUCTaX.

[IpoBoaNTH UCCIIEIOBaHUS YPABHEHUM M CUCTEM YPAaBHEHHI, B TOM YUCIIE C TPUMEHEHUEM
rpaduyueckux mpencTaBieHui (yCcTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMa ypaBHEHUU
pEIIeHHUs, €CIIU UMEET, TO CKOJIbKO, U IpoUee).

PemaTth TeKCTOBBIE 3amauu  anreOpandeckKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHHS
ypaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpaBEHCTBA M UX CHCTEMbl JJIs  COCTaBJICHUS
MaTeMaTHUYeCKON MOJENU peabHOM CUTyallud WM NPUKIAJAHON 3aJaud, UHTEPIPETHPOBATH
MOJIyYEHHBIE PE3YJIbTaThl B 3aJaHHOM KOHTEKCTE.

Yuc/ioBble MOCA€10BATEIbHOCTH U MPOrPecCHM

CB00OOHO OTnepupoBaTh MOHATHSIMU: 3aBUCUMOCTb, (DyHKIMS, Tpaduk QyHKIMU, TpsiMast
MPOMOPIMOHAIBHOCTD, JIMHEHHAass QyHKIMsI, oOpaTHas MPOMOPIMOHAIBHOCTh, Tapaboa,
runepooia, KyCoOuHO-3a7aHHas (GyHKIIHUS.

UccnenoBath QyHkuuio no e€ rpaduky, yCTaHABIMBAaTh CBOWCTBa (PyHKUHMI: 00jacTb
onpezeNieHusi, MHOXKECTBO 3HAu€HUM, HYIM (QYHKIMH, MTPOMEXYTKH 3HAKOIOCTOSIHCTBA,
MPOMEXKYTKH BO3pacTaHus U YObIBaHMSI, YETHOCTh M HEUYETHOCTb, HAUOOJbIIIEE U HAaUMEHbIIIEE
3HAYECHUS, ACUMIITOTHI.



Pacno3naBate  KBagpaTWuyHyro (QyHKUMIO 10  Qopmyjie, NPUBOAUTH IPUMEPHI
KBaJIPATHYHBIX QYHKIUH U3 peaTbHOU KU3HU, PU3UKU, TEOMETPHUU.

Onpenensath ToONOXKEHHWE Tpaduka KBaApaTHUHON (YHKIUKM B 3aBUCHUMOCTH OT €€
KO3 PHUITIEHTOB.

CrtpouTts rpadvk KBaApaTUIYHON (PYHKIIMH, OMUCHIBATH CBOMCTBA KBAAPATHUYHON (PYHKITUN
o e€ rpauky.

Hcnonp3oBaTh CBOWCTBA KBAAPATUYHON (DYHKLIUU JIUIsl pEILICHHS 3a/1a4.

Ha mpumepe kBaapatuuHoil GyHKIMH CTpouTh Tpaduk pyHkmuu y =af(kx + b) + ¢ ¢
MOMOIIBIO TTpeoOpa3oBanuii rpaduka GyHKIUN y=f(x).

NnmroctpupoBarh ¢ MOMOIIBIO Tpaduka peaibHYyI0 3aBHUCHMOCTh WM TPOLECC MO UX
XapaKTePUCTHKAM.

Apupmernyeckass 1 reoMeTpUYECKasi MPOrpeccuu

CBoOOHO omepupoBaTh MOHSATHSAMHU: IOCJIENOBaTeNbHOCTb, apuUpMeTHuecKas u
reoMeTpHUecKasl IPOrpeccuu.

3amaBaTh MOCIEAOBATEIHLHOCTH PA3HBIMU CIIOCOOAMH: OINMHCATENBHBIM, TAOJIHMYHBIM, C
MOMOIIbIO (POPMYJIBI 72-TO YJIEHA, PEKYPPEHTHBIM.

BBINONMHATE BBIYUCIEHUSA C HCHOJIb30BaHUEM (GOpPMYJ #-TO WieHa apu(MeTHyecKorl u
T€OMETPUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300paxkaTh 4iaeHbl OCIEA0BATEIFHOCTH TOYKAMHU Ha KOOPAUHATHOW MIOCKOCTH.

Pemarp 3agaun, cBSA3aHHbBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHKCIE 3a7aud
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYJISTOPA, TU(PPOBBIX TEXHOJIOTHI).

Pacrio3HaBath ¥ MPUBOAKUTH MPUMEPHI KOHEYHBIX U OSCKOHEUHBIX MOCIIEI0BATEIHHOCTEMH,
OTPAaHWYEHHBIX  MOCIEAOBATEIHHOCTEH,  MOHOTOHHO  BO3pacTalmuxXx  (yOBIBAIOIINX)
MIOCJIENOBATEILHOCTEN.

HwmeTs mpeacTaBieHUE O CXOAUMOCTH TOCIEIOBATENbHOCTH, YMETh HAXOJUTh CyMMY
OCCKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TTPOTPECCHH.

[IpumensaTr  METOJ ~ MaTeMAaTHYeCKOM  WHAYKIMM  [pH  pelIeHHH  3ajad.



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KosaunuecTBO 4acos duiekTpoHHbIEe (LHPPOBLIE)
n/n nporpaMMabl Bcero Kourposbnbie | Ilpakrndeckne | ©0Pa30BaTeIbHLIE peCypChI
padoThI padoThI
1 UMCJIA U BBIYMCIIEHU . Paunonanbubie 11 1
gricia (IIOBTOpEHNe)
2 OVYHKIMU. KoopauHate! u 17 1
rpaduku. OyHKIIH
3 AJITEBPAMYECKUE BBIPAXKEHU . 7
BoipaxkeHusi ¢ nepeMeHHbIMU
4 YPABHEHUA U CUCTEMBbI 10 1
YPABHEHUI. JIuneiinsie ypaBHEHHs
5 UMCJIA U BBIYUCIIEHU . Crenens ¢ 6
HaTypaJbHBIM MOKa3aTelIeM
6 AJITEBPAMYECKUE BBIPAXKEHU . 23 1
MHorousneHsl
7 AJITEBPAMYECKUE BBIPAXKEHU . 14 1
DopMyJIbl COKPALIEHHOTO YMHOKEHUS
8 UNCJIA U BBIYUCIIEHUS. lenumMocTh 10
9 OYHKIINUW. JIuneitnas dbyHKIMs 16 1
10 YPABHEHUA U CUCTEMBbI 14 1
YPABHEHUMH. CrucreMbl TMHEHHBIX
YpaBHEHUI
11 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS 8 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 8 0
[TPOTPAMME
8 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KoJunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpamMmbl Bcero Kontpoabubie | Ilpaktnuyeckue | (uudposbie)
padoThI padoTbl o0pa3oBare/bHbIC
pecypcesbl

YPABHEHMA U HEPABEHCTBA.
HepaBeHctBa

20

1




UNCJIA U BBIYUCJIEHU . KBaapaTHblit
KOpPEHb

17

YPABHEHMA U HEPABEHCTBA.
KBaspaTHbie ypaBHEHUS

17

AJITEBPAMYECKUE BBIPAXKEHU .
Jpo6Ho-palinoHaIbHbIE BHIPAKEHUS

17

YPABHEHUA 1 HEPABEHCTBA.
JpobHo-palinoHalIbHbIe YPaBHEHHUSI

19

OYHKIIU

15

AJITEBPANYECKUE BLIPAKEHN 4.
Crenenu

14

UMCJIA 1 BBIYMCJIIEHUA. [lenuMocTb

[ToBTOpEeHme, 0600IIECHNE,
CUCTeMaTU3anus 3HaHUU

OBIIEE KOJJMYECTBO YACOB 110 ITPOTPAMME

136

9 KUIIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB M TeM MPOrPaMMBbI

KoandyecTBo yacos

Bcero

KonTtpoabHubie
padoThl

IIpakTHYeckue
padoThl

DJIeKTPOHHbIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypcbl

OYHKIIU

25

1

YPABHEHIA 1 HEPABEHCTBA.
KBaspaTHble HEpaBeHCTBA

15

1

YPABHEHHMA 1 HEPABEHCTBA.
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBbI

25

1

YHMCJIOBBIE ITOCJIEAOBATEJIbBHOCTHU 1N
[NPOT'PECCUA

25

AJITEBPAMYECKUE BBIPAXKEHM L.
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM

12

[ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs
3HAHWI

34

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

136




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne i/ Tema ypoka KoanuectBo yacoB Hara DJIeKTPOHHbIE
Bcero Kontposbubie | IlpakTuyeckue | H3y4dyeHHs | uudposbie
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 [ToBTOpenue. PanioHaibHbIe YnCia 1
2 [ToBTOopenue. CpaBHeHUE, 1

YIOPsIIOYMBAaHUE U apu(METUYECKHE
JECHCTBHS C pallMOHATIbHBIMU YHCIAMHU

IToBropenue. Uucnosas npsmas,
MOJYJIb YHCJIA

IToBropenue. [IponeHTsl, 3anUCh
MPOIICHTOB B BUJIE APOOH U IpoOHU B
BHU/IE TIPOIICHTOB

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA
IIPOLIEHTHI

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA
IIPOLIEHTHI

[ToBTOpeHue. Penienne TeKCTOBBIX
3a1a4 apuMETHIECKHM CITIOCOOOM

[ToBTOpenue. Pemenne 3anay u3
pealbHOM MPaKTUKK HA YacTH, APOOH,
MPOLEHTHI, TPUMEHEHNE OTHOIIEHUA 1
IIPONOPLMI IIPU PELICHUU 3a/1a4

IToBropenue. Pemenue 3anay us3
peasibHOM MPAaKTUKH HA YacTH, APoOH,
IIPOLIEHTBI, IPUMEHEHNE OTHOILIEHUHN 1
MPONOPIMHI NTPU PENICHUH 3a71a4

10

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;
pelieHre 3aa4 Ha ABM>KEeHUe, pabory,
MOKYIKH, HAIOTH

11

KontposbHas paboTa mo teme




"PanuoHanpHbIe ynciia'

12 Koopannara Touku Ha npsMoi 1

13 UuciioBble IPOMEKYTKH 1

14 UucnoBble TPOMEKYTKH 1

15 PaccrosiHne Mexy 1ByMs TOYKaMHU 1
KOOPJIMHATHOM NPsIMOM

16 IIpssMoyronbHas cucTeMa KOOpAHUHAT. 1
AOcmrcca 1 opJiMHaTa TOYKH Ha
KOOPAMHATHOM INIOCKOCTH

17 IIpssMoyronbHas cucTeMa KOOpAHUHAT. 1
AOcmycca 1 opJIMHaTa TOYKH Ha
KOOPAMHATHOM INIOCKOCTH

18 [Tpumeps! rpadukoB, 3aJaHHBIX 1
bopmynamu

19 Urenue rpaduKoB peaibHBIX 1
3aBUCUMOCTEN

20 OYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXKTY 1
BEJIMYMHAMU

21 [Tonstue pynkimu. OyHKIUSA KaK 1
MareMaThyeckas MoJIeJib PealbHOTO
mporecca

22 [Tonarue Gpynkuuu. OyHKIUS KaK 1
MaTeMaTHYecKasi MOJIeNb PEaJIbHOTO
mporecca

23 [Tonstue Gynkimu. OyHKIUSA KaK 1
MareMaThyecKas MoJIeJb PealbHOTO
mporecca

24 OO6acth onpeaesieHus U 00J1acTh 1
3Ha4eHUH QYHKIUU

25 OO6acth onpeaesieHus 1 00J1acTh 1
3Ha4eHUH QYHKIUHU

26 Crnioco0wl 3a1anusi GyHKITUN 1

27 I'padux pyHKINU 1

28 KontposbHas paboTa mo teme 1




"Koopaunats! u rpa¢puku. yHkimn"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPXKECHHUSI C IEPEMEHHBIMU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPXKECHHUSI C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPXKECHHUSI C IEPEMEHHBIMU

32 [IpencraBneHue 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJIE POPMYIIBI

33 [IpencraBneHne 3aBUCUMOCTH MEXKITY
BEJTMYHMHAMU B BUJIE POPMYIIBI

34 Brruucnenus no ¢popmynam

35 Brruucnenus no popmynam

36 VYpaBHEHME € OJTHOI IEPEMEHHOM.
Kopenb ypaBHeHHs

37 CaolicTBa ypaBHEHUH C OAHOMN
MepEMEHHOMN

38 CaolicTBa ypaBHEHUH C OAHOMN
MepEMEHHOMN

39 PaBHOCHJIBHOCTB YpaBHEHUI

40 VYpaBHeHHE KaK MaTeMaTH4YeCKast
MOJEJIb peaIbHON CUTYallUH

41 Uuciio KopHEH JIMHEWHOIO YpaBHEHUs

42 Uucno KopHEN JTUHEMHOTO YpaBHEHUSI

43 Pertenure TEKCTOBBIX 33434 C IOMOIIBIO
JIMHEMHBIX YPAaBHEHUU

44 JIuHeliHOe ypaBHEHHE, COAEpIKaLLEe
3HAK MOJYJIs

45 KonrtponsHas pabora o Temam
"BeipakeHus ¢ mepeMeHHbIMU ",
"JIuneiinble ypaBHEeHUs"

46 CreneHb ¢ HAaTypaJIbHBIM MOKa3aTeIeM

47 CBolicTBa CTENEHH C HATYPATbHBIM

IIOKa3aTCJICM




48

CBolicTBa CTENEHU C HATYpaJIbHbIM
MIOKa3aTeseM

49 CBolicTBa CTENIEHU C HATYpaJIbHbIM 1
MOKa3aTeyieM

50 3anuce 4Kciaa B JeCITUYHOM 1
MO3UIIMOHHOM CUCTEME CUMCIICHUS

51 3anuce 4Kciaa B JeCITUYHOM 1
MO3UIIMOHHOM CUCTEME CUMCIICHUS

52 Opnowienbl. OQHOWIEH CTaHAAPTHOIO 1
Buaa. CteneHb OqHOYIEHA

53 Opnowienbl. OQHOWIEH CTaHAAPTHOTO 1
Buaa. CteneHb OqHOYIIEHA

54 MHorouiressl. MHOTO4JICH 1
crangaptHoro Bujaa. CteneHnb
MHOTOYJICHA

55 MHuorousieHbl. MHOrO4JIEH 1
crangaptHoro Buaa. CTeneHnb
MHOTOYJICHA

56 CrnoykeHne U BEIYUTAaHNE MHOTOYJICHOB 1

57 CroykeHne ¥ BEIYUTaHUE MHOTOYJICHOB 1

58 CrnoykeHne U BEIYUTAaHNE MHOTOYJICHOB 1

59 YMHOXKEHHUE U JIeJIEHHE MHOTOYWICHOB 1

60 VYMHOXEHHUE U IeJIeHUE MHOTOYWIEHOB 1

61 VYMHOXEHHUE U IeJIeHUE MHOTOYWIEHOB 1

62 YMHOXKEHHUE U JIeJIEHHE MHOTOYWICHOB 1

63 [IpeobOpazoBanme MEIOT0 BRIPAKECHHS B 1
MHOT'OUYJICH

64 [IpeobOpazoBanme MEIOT0 BEIPAKECHHS B 1
MHOT'OUYJICH

65 [IpeobOpazoBanme MEIOT0 BEIPAKECHHS B 1
MHOT'OUYJICH

66 Kopuu MHOTOUsNIEHA 1

67 Kopuu MHOTOUsNIEHA 1

68 ToxnpecTBo. ToxIeCTBEHHBIC 1




npeoOpa3oBaHus anredpandecKux
BBIPAKECHH I

69 ToxnectBo. ToxxaecTBEeHHbIE
npeoOpa3oBaHus AreOpandecKux
BBIPAKCHUI

70 ToxnectBo. ToOXKIEeCTBEHHEBIE
npeoOpa3oBaHus anredpandecKux
BBIPAKECHH I

71 ToxnectBo. ToxxaecTBEeHHbIE
npeoOpa3oBaHus areOpandecKux
BBIPAKCHUI

72 ToxnectBo. TOXKIEeCTBEHHEBIE
npeoOpa3oBaHus anredpandecKux
BBIPAKECHH I

73 JlokazarenbCTBO TOXKJIECTB

74 KonrponsHast pabora o rTemam
"CremneHs ¢ HaTypajlbHbIM
nokasareneM", "Muoro4uiaeHs!"

75 KBanpat cyMMbl 1 KBasipat pa3HOCTH
JBYX BBIpAXKCHUUI

76 KBanpar cyMMbl HECKOTBKUX
BBIPAKCHUI

77 Ky06 cymmbr 1 ky0O pa3HOCTH ABYX
BBIPAKCHUI

78 Pa3HOCTh KBaIpaTOB JIBYX BBIPAKECHHIT

79 IIpou3sBeneHue pa3HOCTU U CYMMBI IBYX
BBIPAKECHH I

80 IIpon3BeneHne pa3HOCTH U CYMMBI JIByX
BBIPAKECHH I

81 CyMMma 1 pa3HOCTh KyOOB JABYX
BBIPAKCHUI

82 CyMMa 1 pa3HOCTh KyOOB JABYX

BBIPAKCHUI

83

Paznoxxenne MHOrowieHa Ha




MHOXHUTCIIN

84 [IpousBenenune pa3HOCTH CYMMBI JIBYX
BBIpQXXEHUI, CyMMa B Pa3HOCTh KyOOB
JIBYX BBIPaXKEHUI

85 Pasnoxxenne MHOrouicHa Ha
MHOKHTEITH

86 Brinecenne o0IIero MHOXKHUTEIS 3a
CKOOKH

87 MeTtoa rpynnupoBKu

88 KontponbHas paboTa mo teme
"@opMyJIbl COKpAIIEHHOTO
YMHOKEHUS"

89 JemumocTs nenbix yuces. CBoMcTBa
JICITMMOCTH

90 JemumocTs nenbix yuces. CBoMcTBa
JICITMMOCTH

91 [IpocTeie u cocTaBHbIC yKcia. YETHbIE
U He4ETHBIC YHCIIa

92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9,10, 11

93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,
9,10, 11

94 [Ipu3Haku 1eIMMOCTH CYMMBI U
MIPOU3BEICHUS LIENbIX YUCEI MPU
pEIIeHNH 3a1a4

95 HaubGomnpmmii oOLmuii 1eIuTeNb 1
HaWMEHbIIIee 00IIIee KPaTHOE IBYX
YHCEN

96 B3aumHO npocTele yncaa

97 Anroput™m EBknupa. Jlenenue ¢
OCTaTKOM

98 CpaBHEHHS LETBIX YUCEI IT0 MOYJIIO
HaTypaJIbHOT'O YUCIIA

99 Jlunetinas Qynkius, e€ cBOMCTBa




100

Jluneiinas QyHkuus, e€ CBOHCTBA

101

Jlunetinas Qynkius, e€ cBOMCTBa

102

I'paduk suHEHHON QyHKIIUN

103

I'paduk muHEHHON GyHKIIUN

104

I'paduk suHEHHON QyHKIIUN

105

I'paduk muHEHHON GyHKIIUN

106

I'paduk yakmm y = | x |

107

I'paduk pyHkmmu y = | X |

108

I'paduk Gyakmm y = | x |

109

I'paduk pyHkmmu y = | x |

110

Kycouno-3aannblie pyHKkuuu

111

KycouHo-3a1anHble QYHKIUU

112

KycouHo-3a1anHble QYHKIUU

113

Kycouno-3aannble pyHKkuuu

114

KonrtponsHast pabora o Temam
n nn L n
Hemumocts", "JIunelinas QyHKIUS
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115

YpaBHEHHE ¢ IBYMS IEPEMEHHBIMU

116

YpaBHeHHE ¢ ABYMs [IEPEMEHHBIMU

117

I'padux TMHEHHOTO ypaBHEHHS C ABYMS
IIEPEMEHHBIMU

118

I'padux TMHEHHOTO ypaBHEHHS C ABYMS
IIEPEMEHHBIMU

119

CucreMbl TMHEUHBIX YPAaBHEHH C
ABYMS ICPCMCHHBIMUA

120

CucreMbl TMHEUHBIX YPAaBHEHH C
ABYMS ICPCMCHHBIMUA

121

I'paduaeckuii MeToa pereHus: CUCTEMbI
JIMHEWHBIX YPaBHEHUH C JBYyMS
IIEPEMEHHBIMU

122

I'paduueckuii METO peIICHUsI CHCTEMBI
JINHEMHBIX YPAaBHEHUU C TBYMSI
IIEPEMEHHBIMU

123

Pemienue cucrem TMHEHHBIX YpaBHEHUM
C ABYMS NCPCMCHHBIMU MCTOIO0OM




NOACTAHOBKH M MCTOAOM CJIOXKCHHA

124 Pemenue cucrem TMHENHBIX YpaBHEHUM
C ABYMs IICPCMCHHBIMU MCTOI0OM
MOJICTAHOBKU M METOJOM CJIOKECHHUSI

125 Pemrenne cucreM ITMHENHBIX YPaBHEHUN
C IByMsl IEPEMEHHBIMU METOJIOM
MIOJICTAHOBKU ¥ METOJIOM CJIOKEHHUSI

126 Pemienue cucrem TMHENHBIX YpaBHEHUM
C ABYMs IICPCMCHHBIMU MCTOI0OM
MOJICTAHOBKU ¥ METOJOM CJIOKECHHUSI

127 Cucrema 1ByX JTMHEHHBIX YPaBHEHHH C
IBYMsI IEPEMEHHBIMU KaK MOZEIIb
peabHOM CUTYalluH

128 KontponbHas padoTa mo teme 1
"CucTeMbl IMHENHBIX YpaBHEHUHN"

129 [ToBTOpenue u o0o0IIEHHE. 1
Beipaskenns ¢ nepeMeHHBIMH

130 [ToBTOpenue u 0606menue. CTemneHs ¢ 1
HATypaJIbHBIM ITOKa3aTeIeM

131 [ToBTOpenue u o0o0IIEHHE. 1

OnHOUICHBI U MHOTOYJICHBI.
ToxxnecTBeHHBIE TIPEOOpPa3OBaAHUS
anreOpandecKux BhIPAKEHUN

132 [ToBTrOopenue u o6o0meHue. POPMYITBI 1
COKPANIEHHOTO YMHOKEHHUS

133 [ToBTOpeHUE 1 0600IICHNE. 1
Koopaunats! u rpaduxmu.

134 [ToBTopenue u o6o0meHue. Jlnnelnas 1
GbyHKIMS ¥ €€ CBOWCTBA

135 HToroBasi KOHTpOJIbHAs paboTa 1

136 [ToBTOpenue u 0606menue. Pemenue 1
CHUCTEM JIMHEHHBIX YPABHEHUM C IBYMS
NIEPEMEHHBIMU

OBIIEE KOJMYECTBO YACOB 110

136




| IPOTPAMME

8 KUIACC

Ne i/

Tema ypoka

KounuyecTBO 4acoB

Bcero KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

UucnoBble HEPAaBEHCTBA

CBolicTBa UHCIOBBIX HEPABEHCTB

CBoMCTBa YHCIIOBBIX HEPABEHCTB

Jl0Ka3aTenbCTBO HEPABEHCTB

N[N |[—

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOrre HEPaBEHCTBA

[UNN (U U U, -

HepasenctBo ¢ nepemenHoil. Ctporue u
HECTPOTHE HEPABCHCTBA

CrnosxeHue 1 yMHOKEHHUE YNCIIOBbIX
HepaBeHCTB. OLlEeHNBaHNE 3HAYCHUS
BBIPAKCHUS

Crnoxenue u YMHOXKCHHE YU CJIOBBIX
HCPAaBCHCTB. OI.[GHI/IBaHI/Ie 3HaA4YCHUA
BBIPpAXKCHUA

[TonsiTHe 0 peleHnH HEPaBEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
peLICHUI HEPABEHCTBA

10

[ToHsiTHE O pellIeHNN HEPABEHCTBA C
OJIHOM mepEMEHHON. MHOKECTBO
pelIeHN HEPaBEHCTBA

11

PaBHOCHIIBHBIE HEpABEHCTBA.
HepaBeHcTBO-ciieicTBue

12

YuciioBble IPOMEKYTKH

13

JInHeliHOe HEPABEHCTBO C OJJHOMN
MEPEMEHHON U MHOKECTBO €T0 PEIICHUI

14

PelreHne TMHENHBIX HEPABEHCTB C OAHOU




MIEPEMEHHOM

15 Pemienue muHEMHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM

16 Pemienue nuHEMHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOM

17 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM

18 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMU

19 Penrenuie TEKCTOBBIX 3a74a4 ¢ IOMOIIIBIO
JIMHEWHBIX HEPABEHCTB C OJJHON
MepEMEHHOMN

20 KontponbHas paboTa mo teme
"HepaBencrsa"

21 KBanipaTHble KOpHU

22 Apudmerndeckuil KBaJpaTHBII KOPEHb U
€ro CBOMCTBA

23 Apudmerndeckuil KBaJpaTHBII KOPEHb U
€ro CBOMCTBA

24 [lonsiTHE HPPALIMOHAIBHOTIO YUCIIA.
JlelicTBuA ¢ ppallMOHAIBHBIMU YU CIIaMU

25 CaoiicTBa 1eicTBUl C
MPpaLMOHATILHBIMH YHCIIAMU

26 CaoiicTBa 1eicTBUl C
MPpaLMOHATILHBIMH YHCIIAMU

27 CBoiicTBa IEUCTBUHA C
HMPPALMOHATILHBIMU YHCJIAMU

28 CpaBHEHHE UPPALMOHATBHBIX YHCEI

29 CpaBHeHuE MppalOHAIBHBIX YUCEI

30 MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
[IpeacraBnenus: o pacIMpeHUsIxX
YHCJIOBBIX MHOXECTB

31 JlonycTuMble 3Ha4EHUsI IEPEMEHHBIX B

BBIPAXKCHHUAX, COACPKAITUX




apudMeTHYeCKHe KBaJIpaTHbIE KOPHU

32

JlormycTrMble 3Ha4eHHsI IEPEMEHHBIX B
BBIPXKECHUSIX, COACPIKAITUX
apudmeTnyecKkue KBaJpaTHble KOPHU

33

ToxxnecTBeHHBIE TTIPe0OpPa3OBaAHUS
BBIPAYKEHHI, COJIEpKAINUX
apudmeTnyecKre KBaIpaTHbIE KOPHU

34

ToxxnecTBeHHBIC TTPEOOPA3OBAHUS
BBIPAYKEHH, COIEPKALLUX
aprudMeTHIECKHE KBAPATHbIC KOPHU

35

ToxxnecTBeHHBIE TIPEOOpPaA3OBaAHUS
BBIPAYKEHHMI, COJIEpKAINUX
apudmeTnyecKre KBaIpaTHbIE KOPHU

36

ToxxnecTBeHHBIC TTPEOOPA3OBAHUS
BBIPAYKEHH, COIEPKALLUX
aprudMeTHIECKHE KBAPATHbIC KOPHU

37

KontponbHas paboTa mo teme
"KBaaparHslii KOpeHp"

38

KBanpatHoe ypaBHeHHE

39

@opMyia KOpHEH KBapPaTHOIO
ypaBHeHud. KonnuecTBo
JEHCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
YpaBHEHUS

40

®opMyia KOpHEH KBapPAaTHOIO
ypaBHeHud. KonnuecTBo
JEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUS

41

®opMyia KOpHEH KBapPaTHOIO
ypaBHeHud. KonnuecTBo
JEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUS

42

@opMyia KOpHEH KBapPAaTHOIO
ypaBHeHud. KonnuecTBo
JICHCTBUTEIBbHBIX KOPHEW KBAIPATHOTO




YpaBHEHUs

43 Teopema Bueta

44 Teopema Buera

45 YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM
YpaBHEHHUSM WU K KBaJPATHBIM
YpaBHEHHUSIM

46 YpaBHEHUS, CBOAUMBIE K JINHEHHBIM
YpPaBHEHUSAM WM K KBaIPATHBIM
YpaBHEHUSIM

47 KBanpaTHO€ ypaBHEHHE C TapaMeTPOM

48 Pemenue kBapaTHBIX YpaBHEHUM C
rnapameTpamu

49 Pemenue kBagpaTHBIX YpaBHEHUM C
rnapameTpamu

50 Pemenue kBagpaTHBIX YpaBHEHUI,
coJiepKalluX 3HaK MOAYJIsS

51 Pemenue kBagpaTHBIX YpaBHEHUI,
coJiepKalluX 3HaK MOAYJIsS

52 YpaBHEeHHE KaK MaTEMAaTHYECKasi MOJIEIIb
peaJbHOM CUTyaluu

53 Penrenue TEKCTOBBIX 3a74a4 ¢ IOMOIIIBIO
KBaJPAaTHBIX YPAaBHECHUI

54 KontponbHas paboTa mo teme
"KBasnpaTHsle ypaBHeHuUs"

55 PanyoHanbHbIE BBIPAKEHUS

56 ToxxnecTBeHHBIC TPEOOPA3OBAHMS
palMOHAIBHBIX BBIPAKEHUN

57 ToxxnecTBeHHBIC TPEOOPA3OBAHMS
palMOHAIBHBIX BBIPAKEHUN

58 ToxxnecTBeHHBIC TPEOOPA3OBAHMS
palMOHAIBHBIX BBIPAKEHUN

59 ToxxnecTBeHHBIC TPEOOPA3OBAHMS
palMOHAIBHBIX BBIPAKEHUN

60 Anrebpandeckas n1po0b. JlomycTumblie




3HA4YCHUA NICPECMCHHLBIX B ,Z[pO6HO-
palrOHAJIBbHBIX BBIPAXKCHUAX

61 Anrebpanueckas 1po0b. JlomycTumbie
3HAYCHHS TIEPEMEHHBIX B APOOHO-
paIMOHATBHBIX BBIPAKEHUSIX

62 Anrebpandeckas a1po0b. JlomycTumblie
3HAYEHUS IEPEMEHHBIX B APOOHO-
paIMOHAIBHBIX BEIPAKECHHSIX

63 OcHOBHOE CBOWCTBO anredpanyeckon
npodu

64 OcHOBHOE CBOWCTBO anredpanyeckon
npodu

65 CrnoskeHue ¥ BEIYUTaHUE
anredpandecKux apooei

66 CrnoskeHne U BEIYUTAaHHUE
anreOpandecKux Apooeit

67 YMHOXEHUE U JCIICHUE aNTeOpandecKux
apoOeit

68 YMHOXEHUE U JCIICHHE aNTeOpandecKux
apoOeit

69 YMHOXEHUE U JCIICHHE aNTeOpandecKux
apoOeit

70 BosBenenue anredpanveckoit 1poou B
CTCIICHb

71 Kontponbnas padota o teme "J[pobHo-
palOHaIbHbIE BEIPAXKECHUS"

72 JlpoGHO-palmoHaibHbIe YPaBHEHUS

73 Pemenue npoOHO-panimoHaIbHBIX
YPaBHEHUU, CBOSIIMXCS K JIMHEMHBIM
YpaBHEHHUSIM

74 Pemenue 1poOHO-paimOHATBHBIX
YpPaBHEHUU, CBOJSIIIINXCS K JIUHEHHBIM
YPaBHEHUSIM

75 Pemenue npoOHO-panimoHaIbHbBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEMHBIM
YpaBHEHHUSIM

76

Pemenue 1poOHO-parimOHATBHBIX
YpaBHEHUH, CBOISIIMXCS K KBaJPaTHBIM
ypaBHEHHSIM

77

Pemenue npoOHO-panimoHaIbHBIX
ypaBHEHUU, CBOJSAIINXCS K KBaAPATHBIM
YpaBHEHHUSIM

78

Pemenue 1poOHO-paimOHATBHBIX
YpaBHEHUH, CBOISIINXCS K KBaJPaTHBIM
ypaBHEHHSIM

79

Pemenne npoOHO-palinOHAIBHBIX
YPaBHEHU METOJIOM 3aMEHBI
MepEMEHHOMN

80

Pemenue 1poOHO-parimOHATBHBIX
YPaBHEHHUI METOI0M 3aMEHBI
MEPEMEHHOM

81

Pemenne npoOHO-palinOHAIBHBIX
YPaBHEHU METOJIOM 3aMEHBI
MepEMEHHOMN

82

Pemennie npoOHO-palinOHAIBHBIX
YPaBHEHU METOJIOM 3aMEHBI
MepEMEHHOMN

&3

Perrenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO
JIpOoOHO-pallMOHAIbHBIX YPaBHEHUHN

84

Perrenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
JIpOoOHO-pallMOHAIbHBIX YpPaBHEHUHN

85

Perrenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO
JIpOoOHO-pallMOHAIbHBIX YpaBHEHUHN

86

Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOoOHO-pallMOHAIbHBIX YPaBHEHUHN

87

Perrenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOoOHO-pallMOHAIbHBIX YpaBHEHUHN

88

Pemrenne TEKCTOBBIX 3a4a4 C OMOIILIO




JIpoOHO-paLlMOHATILHBIX YPaBHEHUH

89 ['paduaeckas naTEpIIpETALIHS 1
YpaBHEHHI C ABYMS MTEPEMEHHBIMU
90 Kontponbnas padota o teme "J[pobHOo- 1
palyoHaIbHble ypaBHeHuUs"
91 OO6macTh onpeesieHusl © MHOYKECTBO 1
3Ha4eHUH QYHKIUU
92 OO6macTh onpesesieHusl © MHOYKECTBO 1
3Ha4eHUH QYHKIUU
93 Crnioco0wl 3aanus GyHKITAN 1
94 I'paduk GynkImm 1
95 UYrenue cBOMCTB (PyHKIIMHU TIO €€ 1
rpaduxky. [Ipumeps! rpadukoB GyHKIHH,
OTPAXKAIIIUX PEaTbHBIE MPOIECChHI
96 DyHKIMU, OMUCHIBAIONINE MIPAMYIO U 1
00paTHYIO MPOIMOPIUOHAILHEIE
3aBUCUMOCTH, MX TpapuKu
97 @yHKINH, ONUCBIBAIOLIUE IIPSIMYIO U 1
0o0paTHYO MPOMOPIIMOHATIBHBIC
3aBHCUMOCTH, UX rpaduKu
98 DyHKIMU, OMUCHIBAIONIUE IPAMYIO U 1
00paTHYyIO MPOIMOPIMOHAILHEIE
3aBUCUMOCTH, UX TpapuKu
99 DyHKIM y = X2 1 €€ CBOMCTBa 1
100 DyHKIMA Y = X2 U €€ CBOWCTBA 1
101 OyHKIMA Y = X3 U €€ CBOMCTBA 1
102 @OyHKIMs Y =K/X U e€ cBOicTBa 1
103 DyHKIUA Y =K/X U €€ CBOHCTBA 1
104 @yHKIUA y =VX U €€ CBOMCTBA 1
105 KontponbHas paboTa mo teme 1
"OyHkunn"
106 CreneHb c LIEJIBIM IT0Ka3aTeIeM 1
107 CBolicTBa CTENEHH C IIEIBIM 1

IIOKa3aTCJICM




108

CBoiicTBa CTENEHH C IIETBIM
oKasaTreyieM

109

CBoiicTBa CTENEHH C IIETBIM
oxKasareyieM

110

[TpeoOpazoBaHue BEIpaKEHUH,
COZIEPIKAIIMX CTEICHH C ISTIBIM
MIOKa3aTelieM

111

[IpeoOpazoBanue BhIpaKEHUH,
COACpIKAIINX CTCIICHU C LCIIbIM
1oKaszareseM

112

[IpeoOpa3oBaHue BEIpaKEHUH,
COZIEPIKAIIMX CTEICHH C TeTIbIM
MIOKa3aTelieM

113

CrangapTHBIN BUJT YKCTIa

114

CrangapTHBIN BUJT YKCTIa

115

JlecTBus ¢ unciIaMu, 3aNIMCaHHBIMU B
CTaHJIapTHOM BHUJE

116

JlecTBus ¢ unciIaMu, 3aNIMCaHHBIMU B
CTaHJIapTHOM BHUJE

117

PazMepbl 00bEKTOB OKPYXKAIOILEro MUpa,
JUTUTEIBHOCTh MPOIIECCOB B
OKpYXKaloIlIeM MUpE

118

PazMepbl 00bEKTOB OKPYKAFOIIETO MHPA,
AJIUTCIIBHOCTD IMMPOLICCCOB B
OKpY’KalolIeM MHpe

119

PazMepbl 00bEKTOB OKPYXKAIOILEr0 MUpa,
JUTUTEIBHOCTh MPOIIECCOB B
OKpYKaloIlleM MUpE

120

Jlenenue ¢ octaTkom

121

CpaBHEHHS LETBIX YUCEI 10 MOYJIIO
HaTypaJIbHOT'O YUCIIA

122

CpaBHEHHS LETBIX YUCEI 10 MOYJIIO
HaTypaJIbHOT'O YUCIIA

123

CBolCTBa CpPAaBHEHUH IO MOAYJIIO




124

CaolicTBa CpaBHEHHUI 10 MOJYJIIO

125

OcTaTku CyMMBI U TPOU3BEIEHUS O
JTAHHOMY MOJYJIIO

126

KontponbHas paboTa mo TeMam

nn

"Crenenn", "lenumoctp"

127

[ToBTOpenue n o6obmeHue. Pemenune
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOU

128

[ToBTOpenue n o6obmeHue. Pemenne
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJAHOU IIEPEMEHHOU

129

[ToBTOpeHME M 000OIIECHNE.
ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAXKEHHI, COJIEPIKALIUX
apudmeTnyecKre KBaIpaTHbIE KOPHU

130

[ToBTOpenue n o6obmeHue. Pemenune
KBaJpaTHBIX YpaBHEHUM. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO
KBaJPAaTHBIX YPAaBHECHUI

131

[ToBTOopenue u o6oOmmenue. Pemenue
3a7a4 U3 peajbHON KU3HU

132

[ToBTOpenue u o0o0IIEHHE.
TosxecTBeHHBIE TPEOOPA3OBAHNUS
palMOHAIBHBIX BBIPAKEHUN

133

[ToBTOpenue u o6obmeHue. Pemenne
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH,
CBOJAIINXCS K TUHEHHBIM HITH K
KBaJpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 33J1a4 C TIOMOIIBIO APOOHO-
palMOHAIbHBIX YPABHECHUNI

134

[ToBTOpenue n o6obmeHue. Pemenne
TEKCTOBBIX 3a1a4 paSJII/I‘IHBIMI/I




criocobamu

135 Hrorosasi KoHTpobHas paboTa 1 1
136 [ToBTOpenue u 0606menue. Pemenue 1
3a7a4 U3 peajbHON KU3HU
OBUIEE KOJIMYECTBO YACOB I10 136 8 0
[TPOTPAMME
9 KJIACC
Ne Tema ypoka KoJsnyecTBo 4acoB Hdara DJIeKTPOHHbIE
n/n Bceero Kontposbubie | IlpakTuyeckue | M3y4yeHus | umudposbie
padoThbI padoThI o0pa3oBaTte/ibHbIE
pecypcesbl
1 Oynkuus. CBolicTBa QPyHKIUI: HYIH 1

(GYHKIHHU, TPOMEKYTKH 3HAKOTTOCTOSTHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pACTaHUS U
yObIBaHUS (YYHKIIMH, YETHBIC U HEUETHBIE
¢yHK1IMHM, HauboIbIIIee U HAUMEHbIIIEEe
3Ha4YCHMs HYHKIIUU

2 Oynkuus. CBolicTBa QPyHKIMI: HYIH
GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
(GyHKLINHU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS (YYHKIIMH, YETHBIC U HEUETHBIE
¢yHK1IMHM, HauboIbIIIee U HAUMEHbIIIEEe
3Ha4YCHMs HYHKIIUU

3 [Moctpoenue rpadukoB QpyHKIHI C 1
MTOMOIIBIO TPe0Opa30BaHU

4 [TocTpoenue rpadgukoB QyHKIUH C 1
MOMOIIBIO TpeoOpa3oBaHuit

5 KBagpatubiii TpéxwieH. Kopau 1
KBaJPAaTHOIO TpEXUsIeHa

6 Pazno)xeHue KBaJpaTHOrO TpEXWiIeHa Ha 1

JIMHENHBIE MHOKUTEIIN

7 Pa3no)xeHue KBaJpaTHOrO TPEXWiIeHa Ha




JIMHENHBIE MHOKUTEIIN

8 KBaaparnunas QyHKIus u e€ CBOMCTBA

9 [Tapaboa, KOOpAUHATHI BEPIIMHEI
napaboJIbl, 0Ch CHMMETPHUH TTapadOoJIbI

10 [MocTpoenue rpaduka KBaapaTHUHON
byHKIHMHA

11 [Moctpoenue rpaduka KBaapaTHIHON
byHKIHMHA

12 [MocTpoenue rpaduka KBaapaTHUHON
byHKIHMHA

13 [Tonoxenune rpaduka KBaapaTHIHON
(YHKLIHU B 3aBUCHMOCTH OT €€
K03 puImeHToB

14 [onoxxenue rpaduka KBaaApaTUIHON
(GYHKIIUHM B 3aBUCUMOCTH OT €&
K02 (HUIIMEHTOB

15 Ncnonb3oBaHne CBOMCTB KBaAPATUIHOMN
($YHKUMU 1715 pelieHus 3a/1a4

16 Hcnonb3oBaHne CBOMCTB KBaAPATUIHOMN
($YHKUIMU 1715 pelIeHus 3a/1a4

17 Ncnonb3oBaHne CBOMCTB KBaAPATUIHOMN
($YHKUIMU 1715 pelieHus 3a/1a4

18 CreneHHbie PYHKITMU C HATYpaTbHBIMHU
NOKa3aTessIMH, UX TpauKi U CBOWCTBA

19 CreneHHbie PYHKITMU C HATYpaTbHBIMHU
NOKa3aTessIMH, UX TpauKi U CBOWCTBA

20 Crenennble QyHKIMH C HATYpAITbHBIMU
MOKAa3aTeNsIMU, UX rpaUKu U CBOKWCTBA

21 Crenennble QyHKIMH C HATYpAITbHBIMU
MOKAa3aTeNsIMU, UX rpaUKu U CBOKWCTBA

22 I'paduxu Gynxmmii: y =Vx ,y =3Vx,y=|
X |

23 I'paduxu GpyHxmmii: y =Vx ,y =3Vx,y =|

X |




24 I'paduxu GyHkmmii: y =Vx ,y =3Vx,y =|
X |

25 KonTtponbHast padora o Teme "®@yHkuun"

26 [ToHsiTHE O pellIeHNU HEPABEHCTBA C OJHOM
[IepeMEHHON. MHOKECTBO PELICHUN
HEPaBEHCTBA

27 KBanpaTHble HEpaBEHCTBA C OJJHOU
MIepEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJHOU
MIepEMEHHOMN

29 Pemienne HepaBeHCTB rpapUECKUM
METOJIOM U METOJIOM MHTEPBAJIOB

30 Pemenue HepaBeHCTB rpaduuecKUM
METOJIOM U METOJIOM MHTEPBAJIOB

31 HepaBeHcTBa, coziepskaiiine 3HaK MOYJIst

32 HepaseHncTBa, conepkaliue 3HaK MOAYJIsI

33 CucreMbl HEpaBEHCTB C OJIHOU
MIEPEMEHHOM

34 CucreMbl HEpaBEHCTB C OJIHOU
MIEPEMEHHOM

35 Penrenue TEKCTOBBIX 3a1a4 ¢ IOMOIIBIO
HEPABEHCTB, CUCTEM HEPABEHCTB

36 Penrenue TEKCTOBBIX 3a1a4 ¢ IOMOIIBIO
HEPABEHCTB, CUCTEM HEPABEHCTB

37 HepaBeHCTBO ¢ AByMs IEpEMEHHBIMHU.
Pemennie HepaBeHCTBa ¢ ABYMsI
EPEMEHHBIMU

38 ['padpuaeckuii METO pEIICHUSI CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

39 CucreMbl HEpABEHCTB C IBYMS
EPEMEHHBIMU

40 KoHnTtponbHast paborta mo Teme
"KBaznpaTHble HepaBeHCTBA"

41 bukBagpaTHble ypaBHEHUSI




42

IIpuMepsl IpUMEHEHHI METOI0B
PaBHOCWIBHBIX NPe00pa30BaHU, 3aMEHbI
HepeMEeHHOM, rpa)uIecKoro MeTo/1a Mpu
pELLICHUH YpaBHEHHM 3-1 U 4-U cTeneHen

43

IIpuMepsl IpUMEHEHHI METOI0B
PaBHOCWIBHBIX NPe00Opa30BaHUA, 3aMEHbI
HepEeMEHHOM, rpa)uIecKoro MeTo 1a Mpu
pELLICHUH YpaBHEHHM 3-1 U 4-U cTeneHen

44

IIpuMepsl IpUMEHEHHUI METOI0B
PaBHOCWIBHBIX NPe0Opa30BaHUM, 3aMEHbI
HepEeMEHHOM, rpa)uIecKoro MeTo 1a Mpu
pELLICHUH YpaBHEHHM 3-1 U 4-U cTeneHen

45

Pemenune npoOGHO-paIiOHATBHBIX
YpaBHEHUH Y HEPABEHCTB

46

Pemenune npoOGHO-paIiOHATBHBIX
YpaBHEHUH Y HEPABEHCTB

47

Pemenune npoOGHO-paIiOHATBHBIX
YpaBHEHUH Y HEPABEHCTB

48

Pemenune npoOGHO-paIiOHATBHBIX
YpaBHEHUH Y HEPABEHCTB

49

Pemienue cucrem ypaBHEHHI C AByMS
MNCPCMCHHBIMU

50

Pemienue cucrem ypaBHEHHI C AByMS
MNCPCMCHHBIMU

51

Pemienue nmpocTelmx cuctem
HEJIMHEHHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMU

52

Pemenue npocTenmmx cucreM
HEJIMHEMHBIX YPABHEHUU C IBYMsI
IEPEMEHHBIMU

53

Pemienue nmpocTelmx cuctem
HEJIMHEHHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

54

PemieHue NpocTenmx CUCTEM




HEJIMHENHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

55

I'paduueckuii METO peIICHHS] CHCTEMBI
HEJIMHEMHBIX YPABHEHUU C IBYMsI
NepEeMEHHBIMU

56

['padpuaeckuii MeTO pEIICHUS CUCTEMBI
HEJIMHENHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU

57

CucremMa 1ByX HEJIMHENHBIX YPaBHEHUI €
JBYMsI IEPEMEHHBIMU KaK MOJICIIb
peaIbHOM CUTYaLUH

58

Cucrema IByX HEJIMHEHHBIX YPAaBHEHUM C
ABYMsI ICPEMCHHBIMHA KaK MOJCJIb
peaIbHOM CUTYyalluu

59

CucreMa 1ByX HEJIMHENHBIX YPaBHEHUI €
JBYMsI IEPEMEHHBIMU KaK MOJIEIIb
peaIbHOM CUTYaLUH

60

CucreMa IByX HEJIMHEHHBIX YPAaBHEHUM C
ABYMsI ICPEMCHHBIMHA KaK MOJCJIb
peaIbHOM CUTYyalluu

61

CucreMa HETMHEWHBIX YPABHEHHI C
napameTpoM

62

CucreMa HETMHEWHBIX YPABHEHHI C
napameTpoM

63

CucreMa HETMHEHWHBIX YPABHEHHI C
napameTpoM

64

[Ipocrelinine HEpaBEHCTBA C ABYMS
NEPCMCHHBIMU U UX CUCTCMbI

65

KoHnTtponbHast paborta mo Teme
"YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI"

66

ITousgaTHE YHUCIIOBOH ITOCIIENOBATEILHOCTH.
Koneunsle 1 OecKOHEUHBIE
MMOCIEI0BATEILHOCTH

67

Ol"paHI/ILIeHHaﬂ IIOCJICAOBATCIBbHOCTD.




MoHOTOHHO Bo3pacTatomias (yObIBaro1as)
MOCJIEI0BATEIHHOCTh

68 Crioco0bI 3a/1aHUs TTOCTIEA0BATEIHHOCTH:
OIMCaTeIbHBIN, TAOJUYHBIHN, C ITOMOIIBIO
(GhOpMYIIBI N-TO YICHA, PEKYPPEHTHBII

69 Apudmerndeckas 1 TeOMETpUIECKas
POTPECCUU

70 Apudmerndeckas 1 TeOMETpUIECCKas
POTPECCUU

71 CBoiicTBa WIeHOB apuhMETUIECKON 1
T€OMETPUUYECKON IPOTrPECCUit

72 CBoiicTBa WieHOB apruhMETUIECKON 1
T€OMETPUUYECKOU IPOTrPeCCUit

73 @opMyIibl N-ro WieHa apupMeTHIecKoi u
r€OMETPUYECKON TPOrpecCuil

74 @®opMyIibl N-ro WieHa apupMeTHIecKoi u
r€OMETPUYECKON TPOrpecCuil

75 @opMyIibl N-ro WieHa apupMeTHIeCKoi u
r€OMETPUYECKON TPOrpecCuil

76 ®opMyIIbl CyMMBI MIEPBBIX N YJIEHOB
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPeCCHil

77 DopmyJibl CYMMBI MEPBBIX N YWICHOB
apuQMEeTHIECKON 1 TeOMETPHUECKON
porpeccuit

78 ®opMyIIbl CyMMBI MIEPBBIX N YJIEHOB
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUil

79 3amaun Ha IPOLICHTHI, OAHKOBCKHE BKJIAIBI
U KPEJIUTHI

80 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIQIbI
Y KPEIUTHI

81 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIQIbI

N KPpCONTEBL




82 3amauyn Ha TPOIEHTHI, 0AHKOBCKUE BKJIQIbI
U KPEIUTHI

83 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIQ/IbI
U KPEIUTHI

84 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIbI
U KPEIUTHI

85 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIbI
U KPEIUTHI

86 [IpencraBienue o CX0AUMOCTU
MI0CJIEIOBATEIBHOCTH, O CYMMHPOBAHUU
0eckOHEeuHO yOBIBaIOIIEH reOMeTpuIecKoit
IPOTPECCUH

87 [IpencraBiaenue o CX0AUMOCTH
MI0CJIEIOBATEBHOCTH, O CYMMHPOBAHUN
0ecKkOHEeuHO yObIBaOIIEH reOMeTpUIEeCKOi
IPOTPECCUH

88 Meto MaTeMaTH4eCKON MHYKIIMU

89 Meroa MaTeMaTH4eCKON MHAYKIIUU

90 KoHnTtponbhas padota mo teme "HucnoBbie
NI0CJIE0BATENbHOCTH U Nporpeccun”

91 Kopens n-ii crenenu. CBolcTBa KOpHSA n-H
CTCTICHH

92 Kopens n-ii crenenu. CBolcTBa KOpHSA n-H
CTCTICHH

93 Kopens n-if crenenu. CBolcTBa KOpHSA n-H
CTCTICHH

94 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM 1
€€ CBOMCTBA

95 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBa

96 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBa

97 ToxnecTBeHHbIe TpeoOpa3zoBaHus

BBIPAXKEHUM, COJIEpKAIIMX KOPEHb N-U




CTCIICHU

98

ToxnecTBeHHbIe TPeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX KOPEHb N-I
CTCIICHU

99

ToxaecTBeHHBIE TPpeoOpa3oOBaHUs
BBIPAXEHUM, COJIEpKAITUX KOPEHb N-U
CTCIICHHU

100

ToxnecTBeHHbIe TPeoOpa3oBaHUs
BBIPQ)KEHUI, COJIEPKAIIUX CTETIEHB C
palMOHAJIbHBIM MIOKA3aTeNneM

101

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAXECHHI, COIEPIKALIUX CTENEHb C
palMOHAIBHBIM [T0KA3aTENEM

102

KoHnTtponbras padota mo teme "CremneHs ¢
palMoHaJIbHBIM MOKa3arenem"

103

[ToBropenue u o600mmenue. Yucna u
BBIYHCIICHHS (3aITUCh, CPABHEHUE,
JIEHCTBHSA ¢ ACUCTBUTEILHLIMH YHCIIAMH,
YKCJIOBAs IpsIMast)

104

[ToBropenue u o600mmenue. Yucna u
BBIYHCIICHHS (3aITUCh, CPABHEHUE,
JEUCTBUS C JCHUCTBUTEIBHBIMU YHUCIAMU,
YHUCJIOBAsI MpsiMast)

105

[ToBTropenue u o600mmenue. Yucna u
BBIYHCIICHUS (TIPOLIEHTHI, OTHOIICHHS,
IPONOPLIUN)

106

[ToBTOpenue u 0600menue. Yncna u
BBIYHCIICHU S (HpOI_IeHTBI, OTHOLICHHUA,
MIPOTIOPITUH )

107

[ToBropenue u o6o0mmenue. Yucna u
BBIYHCIICHUS (peIIeHHE 33/1a4 U3 peabHOM
YKU3HH)

108

[ToBTOpenue u 0600menue. Yncna u
BBIYHCJICHHUS (pELICHUE 3a]1a4 U3 pealIbHOU




YKU3HH)

109

[ToBTOpenue u 0600menue. Yncna u
BBIYUCIICHUS (OKpYTJICHUE, MPHOIMKEHHE,
OIICHKA)

110

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7auu (PEIIeHHE TeKCTOBBIX 3a/1a4
apuQMEeTHUECKUM U aIreOpanvdecKum
croco0amu)

111

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7auu (pEIIeHHE TeKCTOBBIX 3a/1a4
apuQMEeTHUECKUM U areOpanvdecKum
croco0amu)

112

[ToBTOpenue u 060061meHue. TekcToBbIie
3a7auu (PEIIeHHE TeKCTOBBIX 3a/1a4
apuQMEeTHIECKUM U aIreOpanvdecKum
croco0amu)

113

[ToBTOpenue u 060061meHue. TekcToBbIe
3a7auu (pEIIeHHEe TeKCTOBBIX 3a/1a4
apuQMEeTHIECKUM U areOpanvaecKum
croco0amu)

114

[MoBTOpenue u 06061meHue. TekcToBbIie
3a7a9u (PEIIeHHE TeKCTOBBIX 3a/1a4
apuQMEeTHUECKUM U areOpanvaecKum
croco0amu)

115

[ToBTOpenue u 0600menHne. TexcToBbie
3aa4yu (pemeHHe TEKCTOBLIX 3a1a4
apuMETUYECKUM H alITeOpandecKuM
crocobamu)

116

[ToBTOpeHuEe 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBanue anreOpandecKux
BBIPXCHHH, COIEPIKAILUX CTENEHb C
1IEJIBIM TTOKA3aTEeJIEM )

117

[ToBTOpenue u 00o0IICHHKE.




AnrebpanyecKue BHIPAKCHUS
(mpeobpazoBaHue anreOpandecKux
BBIPXCHHH, COIEPIKAILUX CTENEHb C
1IEJIBIM TTOKA3aTEJIEM )

118

[ToBTOpenue u o6oOIIeHNKE.
AnreOpanyecKue BRIpaKeHUS
(mpeobpazoBanue anredOpanyecKux
BBIPAXXECHUH, COAEPIKAIINX CTEHECHD C
1[EJIbIM [TOKA3aTEJIEM)

119

[ToBTOpeHHE 1 0600IIEHNE.
AnrebpanyecKue BHIPAKCHUS
(mpeobpazoBanue anreOpandecKux
BBIPAXKEHUM, COJIEPHKALIUX
apruMeTUIECKHI KBaJIpaTHBIM KOPEHbB)

120

[ToBTOpenue u o6o0IIeHNKE.
AnrebGpanyeckue BbIpaKeHHs
(mpeobpazoBanue anredOpanyecKux
BBIPAXKEHUM, COJIEPHKAITUX
apudmMeTHuecKUil KBaIpaTHBINA KOPEHbB)

121

[ToBTOpeHue 1 0600IIEHNE.
AnrebpanyecKue BHIPAKCHUS
(mpeobpazoBanue anreOpandecKux
BBIPAXKEHUI, COJIEPHKALIUX
apruMeTUIECKHI KBaJIpaTHBIM KOPEHbB)

122

[ToBTOpenue u obo0IIeHNE.
AnreOpanyeckue BEIpaKSHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
PaLOHATBHBIX BBIPAKCHUI)

123

[ToBTOpenue u oboOIIeHNKE.
AnreOpanyeckue BEIpaKeHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
PaLOHATBHBIX BBIPAKCHUI)

124

[ToBTOpeHHE 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHHS




(mpeobpa3zoBaHMe LENBIX U JPOOHO-
PaLOHATBHBIX BBIPAKCHUI)

125

[ToBTOpenue u o6oOIIeHNE.
AnreOpanyeckue BEIpaKeHUS
(mpeobpa3zoBaHMe LENBIX U JPOOHO-
PaLOHATBHBIX BBIPKCHUI)

126

[ToBTOpenue u o6o0IIeHNKE.
Anrebpanyeckue BeIpaKeHUs (pa3ioKeHne
MHOTOYJIeHa Ha MHOXKUTEIIH, B TOM YHCIIE C
UCTIOJTB30BaHUEM (DOPMYJIT COKPAIIEHHOTO
YMHOKEHUS)

127

[ToBTOpeHue 1 0600IIEHNE.
Anrebpanueckue BhIpaXeHUs (pazIoxKeHHe
MHOTOUJIEHAa HAa MHOXHTEIHU, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJT COKPAILIECHHOTO
YMHOYKCHHS)

128

[ToBTOpenue u obo0IIeHNE.
Anrebpanyeckue BeIpaKeHUs (pa3ioKeHne
MHOTOYJIEHa Ha MHOXKUTEIIH, B TOM YHCIIE C
UCTIOJTb30BaHUEM (DOPMYIT COKPAIIEHHOTO
YMHOKEHUS)

129

[ToBTOpeHuEe 1 0600IIEHNE.
AnrebpanyecKue BHIPAKCHUS
(MozmenupoBaHHUE C MOMOITBI0 (hopMyIT
peasbHBIX MPOLIECCOB U SABJICHHIA)

130

OyHKIMH (MOCTPOSHKE, CBOMCTBA
U3YUCHHBIX (DYHKITHIA)

131

[ToBTropenue u 0600meHne. yHKIUU
(mocTpoeHne, CBOWCTBA N3yYCHHBIX
byHKITHI)

132

[ToBTOpenue u 0600meHne. OyHKIUN
(mocTpoeHue, CBOMCTBA N3yUEHHBIX

GbyHKIHIA)

133

[ToBropenue u 00001eHne. PyHKIMU




(rpaduyeckoe perieHne ypaBHEHUH U UX
CHUCTEM)

134 [ToBTropenue u 0600meHne. yHKIUU 1
(rpaduueckoe perieHne ypaBHEeHUH U UX
CHCTEM)
135 HToroBast KOHTpoIbHas paboTa 1
136 [ToBTopenue u 0600meHne. yHKIUN 1

(MoIeTMpOBaHUE PEATbHBIX MPOIECCOR)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA
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