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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA O0ECNEYMBAET U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne vy
oOydJaronmmxcss HAyYHBIX TPEICTABICHUNA O TIPOUCXOKICHUHM U CYITHOCTH
anreOpandeckux aOCTpakiuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoil
SBJICHMMA W TPOLIECCOB B TMPUPOJE M OOIIECTBE, POJM MATEMaTUYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAUYE€CTB MBIIIJICHUS, HEOOXOIUMBIX
JUIsS. ajanTalMd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydeHue anreOpbl
oOecrieynBaeT  pa3BUTHE YMEHHS  HaOmOmaTh, CpaBHUBAaTh, HAXOJWTH
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOU JICMCTBUS, BBIBOJBI, (HOPMYJIUPOBATH
yTBepkaeHns. OcBoeHHe Kypca anreOphl oOecrednBacT pPa3BUTHE JIOTHYECKOTO
MBIIIICHNAST OOYYaIOIIUXCSA: OHU HCIONB3YIOT JEAyKTUBHBIE W WHIYyKTHBHBIC
paccyxzieHus, o0OOIeHHe W KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe MpeanoyiiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSATEIHLHOM
NEATETLHOCTH  OOYy4YaromuXCsi, MO3TOMY CaMOCTOATENIbHOE peIlIeHue 3aaad
OOyJarOIMMHUCS SBIIICTCS peanu3aleil AesITSIbHOCTHOTO MTPUHITUIIA OO0y YCHHSI.

B cTtpykTrype mnporpammel y4eOHOTO Kypca «Anredpa» yriay0iaEéHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIEPXKATeIbHO-METOANYECKUE JIMHUU:
«Yucnma © BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBay, «Dyukmumy. Kaxmas w3 3THX COaepiKaTelbHO-METOIMYSCKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOJIEHCTBYS C
JIPYTUMHU €r0 JUHUSAMH. B Xome u3ydeHUs Kypca OOyYaroIIMMCS TPUXOIUATCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 9TUM B MPOTpaMMy Y4eOHOTO Kypca «AJredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYeCKOTO
oOpa3oBaHusT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eCKOTo s3bika. CopepikaTeabHOM W CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWCIa W BBIYHCICHUS» CIY)KAT OCHOBOW IS
JTATbHEHIIETO M3yYCHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaFOIIUXCS
JIOTUYECKOTO MBINIIEHUS, JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOpUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs



CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

CopnepxaHue AByX anreOpandeckux JMHUN — « ANreOpanyecKre BhIPaXKeHUsD
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJMETOB U OKpYyXKaromiel peabHOCcTH. Ha ypoBHE OCHOBHOTO 0OIIIET0
oOpa3oBaHMsl ydeOHBIH MaTepuan TIPYNINHUPYETCS BOKPYI  pallOHAJIbHbBIX
BbIp@XEHUM. Airedpa JEMOHCTPUPYET 3HAUEHHME MATEMaTHKH KakK s3bIKa s
INOCTPOEHUSI MaTeMaTHYECKUX MOJENEH, ONMUCaHus TPOLECCOB U  SBJICHUMN
peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKke JajbHeiIiee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIOo, B YAaCTHOCTH, A
OCBOEHHUS Kypca UHGOPMAaTUKH, M OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenui. IIpeoOpazoBaHue CHUMBOJIBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u oduectBe. M3ydyeHue marepuana crocoOCTBYET Pa3BUTHUIO Yy OOyyaroluxcs
YMEHUS UCTIOIb30BaTh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPBI.

YrinyOnéHnbIit Kypc anreopsl XapakTepu3yeTcs M3YUYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus 3amad. AnreOpa SBISETCS S3bIKOM Ui OMUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY’)KUT OCHOBOM MaTeMaTH4ecKoro mojaenupoBaHusd. [lpm
TOM CaMU OOBEKTHl MaTEMaTHYECKHX YMO3AKJIIOUEHHM M NpPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBAaTh M JI0KA3bIBaTh CY>K/ICHUS, PA3BUBAIOT MATEMATHUYECKYI0 HHTYHIIMIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM W y4aT UX
npumeHeHuto. Tem cambpiM anreOpa 3aHMMAeT OJHO U3 BEIYIIMX MECT B
(bOopMHUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYaroIINXCsl.

CornacHo yueOHOMYy MmiIaHy B 7-9 kjaccax wu3ydaercs YydeOHBIH Kypc
«Anredbpa», KOTOpBIM BKIIOUAET CJIEAYIOIINE OCHOBHBIE pa3/eiibl COJCPIKAHMS:
«Yucna u  BBIUMCIEHUS», «ANreOpanyecKkue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DyHKIIM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUSA
7 KUIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcia. CpaBHEHHE, yHOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YKcIaMy. YnciioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3UIUOHHON CUCTEME CUHUCIICHMUS.

Pemmenne TekcTOBBIX 3a7au apudmeTnuecKuM crocoboM. Pemienue 3amau us3
peaybHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIIIECHUN
U TpONOpUMH MpH pelIeHUM 3ajad, pellieHue 3ajad Ha JABMXKEHue, paloTy,
MOKYTIKU, HAJIOTH.

JlenumocTs Leabix uyncesl. CBOMCTBA ICIUMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHbIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUS LEJBIX YHCEII IIPU PELICHUU 33124 C IPAKTHYECKUM COJIEP)KAHUEM.

HauOonpiuit o0muii 1eauTens 1 HauMeHbIee o0111ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpAllUU HaJl OCTaTKAMHU.

AJiredpanyeckue BbIpaKeHUS

BelpaxkeHre C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTY MEXAY BEIMYMHAMU B BHUJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCcTBO TOKIECTB.

Opnnounensl. OqHOUsIEH CTaHAAPTHOTO BHUJA. CTENEeHb OHOUYIEHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOXKEHHE U JieieHrne MHorouieHoB. [IpeoOpa3oBanue
L[EJI0T0 BhIpaKeHUs1 B MHOTOwIeH. KopHu MHOrowIIeHa.

@opMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XKEHHM, KyO0 CyMMbl U KyO pa3HOCTH JBYX BBbIpaXEHHUH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XEHHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

PasnoxeHne MHOrouIeHa Ha MHOKUTENN. BbiHeceHne 001ero MHOXKUTENS 3a
CKOOKH. MeTo1 TpyIUupPOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYyalUH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTrO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JInHeliHOE ypaBHEHHE, CONEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pemieHus CUCTEMbl JHMHEWHBIX YpaBHEHUUW C JByMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIHH.

DyHKUIMHA

Koopaunara Touku Ha npsiMoi. YnCnoBbIe TPOMEXKYTKHU. PaccTosiHne mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpaduxoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEX1y BenuunHamu. [loHsarne QyHKuuu.
OyHKIUS Kak MareMaThyecKkas MoOJeNb peanbHoro mnpouecca. O0nacThb
omnpejienieHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QyHKIUU.
I'paduk pynkuuu. IloHaTHS MakcuMymMa U MUHUMYyMa, BO3pacTaHusl U yObIBaHUS
Ha [IPUMEPAX PEATbHBIX 3aBUCUMOCTEN.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢byukuun y = |X|. Kycouno-3aganubie GyHKIIHN.

8 KVIACC

Yucaa v BIYMCICHUSA

KBaapatHbie KOpHU. Apu(MeTHUECKHIl KBaAPaTHBI KOPEHb U €r0 CBOMCTBA.
[lonAaTHEe WppannroOHaIBbHOrO 4Ywncia. JleMCTBHS C HpPPALMOHAJIBHBIMHA YHUCIAMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBiennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HAaTypaJbHBIX, LEJIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOLIECCOB B
OKpyskaromeM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMmble 3HAUYEHUS TEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpanvyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKECHUS. ToxnecTBeHHbBIE npeoOpa3oBaHUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM TOKazaTenieM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPAaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHusAM. KBagpaTtHoe ypaBHEHME C mapaMeTpoM. Perienre TeKCTOBBIX 3aad ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHATBHBIX
ypaBHeHU#. ['padnyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TByMs ITE€PEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HeCTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKIUU

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkumn. Urenune croiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

Jluneiinass Qyskius. @DYHKIUW, OMHCHIBAIONIUE TMPSAMYI0 U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINU.

9 KITIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 cremenn u ero cBoictBa. CrTeneHb C pauuOHAIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanveckue BbIpaKeHUs

ToxnecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBeHHbIE MPeoOpa30BaHUs BbIPAKEHUM, COIEPIKALUX CTENEHb C
pPalMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatneii TpéxuneH. KopHum kBampatHoro tpéxunena. PasnoxkeHnwue
KBaJPaTHOTO TPEXWICHA HA JTUHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [IpuMepbl NpUMEHEHU METOOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PELICHUH
ypaBHEHUM 3-i1 U 4-i1 CTEIICHEN.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C IByMs IIEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHHWI ¢ IByMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHMI C JIByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX ypaBHEHUH C JByMs IMEPEMEHHBIMU KaK MOJIEIb PEalbHOU
CUTYALINH.

UucnoBsle HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. [[oka3aTesbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPAaBEHCTB Irpa)MuecKUM METOJOM U METOJIOM MHTEpPBaJOB. MeTo MHTEpBaJOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCTBO ¢ aAByms IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl NepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DOyHKUIMHA

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad — (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKIIMHU, TTPOMEKYTKHA BO3pacTaHMsl M yObIBaHUSA (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEE 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢yuknus u e€ cBoicTBa. Mcmonb3oBaHWe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkuuu. Ilonoxenue rpaduka KBaapaTUYHOW GYHKUUA B
3aBUCUMOCTH OT €& koo puumenTon. I'papuku pyHkumii y =ax2, y = a(X —m)?uy
= a(x —m)? +n. Iloctpoenne rpadMKoB (yHKIMI ¢ MIOMOIIBIO IIPEO0OPA30OBAHUIA.

JHpobno-nuueitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

Oynkius Y = X" ¢ HaTypanbHBIM MOKa3aTeneM N u e€ rpaduxk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM ToOcHenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacTtatomas  (yObIBaromiasi)  mocieqoBaTebHOCTE.  CrmocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJIUYHBIM, ¢ MOMOIIBI0 (HOPMYJIBI N-TO
4JIeHa, pEeKYPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccun. (CBOHCTBa YJICHOB
apudmeTnyeckoil W TeoMeTpuueckod mporpeccuil. PopMynbl N-TO  WieHa
apupMeTHYecKoil u reomeTpuueckor mnporpeccuir. opmyiibl CyMMBbI TEPBBIX N
YJICHOB apu(PMETHUECKON M TeOMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHH
0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp IpakAaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PELICHWH, pacCyXIEeHUH, YMEHHUIO BHUJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



TOTOBHOCTBIO MPHUMEHITh MAaTEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIeM B MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIHMPOBATH M OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITUECS OBJIAJICHHEM YHUBEPCAIbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (GOpPMYyIUPOBaTH U  MPeoOpa3oBBIBATH  CY)KICHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTUUYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PpEICHUSA, BbIOMpaTh HauOoliee MOAXOAAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (hOpMHpOBaTh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIe JeHCTBUS



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
auanora, oOHapy)KUBaTh Pa3IMUUEe M CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBLHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaja B OOMMWK pe3yJbTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAUBUIYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIry o0yueHus B 7 kj1acce oOy4aromuiics MOTyYUT CIASTYIONINEe MPEeIMETHBIC
pe3yJbTaTHI:

Yucaa 1 BBIYMCIEHUSA

PammmonaneHbBIE UnCHA.

[lepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrod (mpeoOpa3oBbIBATH
JECATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYPaJbHBIX YHCEII, MHOXKECTBA 1IEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHCEI MNpHU PEUIEHWU 3a/ad, IPOBEIACHUU
pacCy>XJI€HUN U 10Ka3aTEIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aIMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSI0UYMBATH PAlIUOHAJIBHBIC YUCTIA.

BreinonHaTh, coueras yCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINoMHATH 1EMCTBUS CO CTENIEHAMU C HaTYpaJIbHBIMU MMOKA3aTEIAMU.

HaxoauTh 3Ha4YeHUsI YMCIOBBIX BBIPAXXEHUM, COAEPXKAIIMX PallMOHAJIbHBIC
Yycia W CTENEHW C HaTypaJibHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHHS
IIPU PEIICHUH MPAKTHUCCKUX 3aJ1ad 1 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Okpyriiarh 4Mclaa C 3aJaHHOM TOYHOCTBIO, a TakXKe 10 CMBICITY
MPAaKTUYECKONW CHUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIUHCIICHUN, OLIEHKY 3HAYECHUM YHCJIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEIICHUH MTPAKTUYECKUX 3a7ad.

Pemate TekcToBBIe 3amaund  apu(METHYCCKHM CIIOCOOOM, HMCIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyTrHue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPOMOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHUS 33Ja4 ¢ Yy4ETOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BEICHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKHUTENIH HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonute HamOOnBIIMI OOIMMN AETUTEIh W HaUMEHBIIEe 00IIee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXAYJI, IPUMEHATh CBOMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AuredpanvyecKue BbIPpaKeHUA

BripaxkeHus ¢ nepeMEeHHBIMU.

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuara.

HaxoauTth 3HaueHUss OYKBEHHBIX BBIPpAXCHUW MpPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJCCTBEHHBIC
npeoOpa30oBaHus BHIPAXKEHUM, TOKA3bIBATh TOXKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHus — IEJOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaApaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpPaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BBIUMCICHUM.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TIOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOM, NPUMEHSs MpaBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K pPaBHOCUIILHOMY emy. [IpoBepsTh, sBIIsSIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TogOupaTe mnpuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4EeHHBIN PE3yJIbTaT.

DyHKIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3aAMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C MOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOAUTENBHOCTb, BpEMsI, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpEeACTAaBICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOWCTBA (QYHKIMN i aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (YHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE M HAaUMEHbIIEEe
3HauYeHUs (PYHKIIN).

Hcnonp3oBathk rpaduku A UCCIEIOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pELIeHUH 337a4 U3 IPYTrux y4eOHBIX IPEIMETOB U PEAIbHON KU3HU.

K xoniry 00yuenus B 8 ki1acce 00y4aromuics MOTYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YUCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIpPAaTHbIC
KOpPHHU, HCTIOJIB3YS pU HEOOXOINMOCTH KaJIbKYyJIATOP, BBINOJIHATh



npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
4yycia TOUKaMU Ha KOOPAUHATHOW MPSAMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1emMMoCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJII0, NPUMEHSTh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyYMMBI U IIPOU3BENCHUS 110
JTAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o01eMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN IJIs1 pELICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKH.

CrerneHu.

[IpyMeHATE TOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

Haxoaute nomycrumelie 3Ha4€HNS IEPEMEHHBIX B BBIPAKECHUX, COAEPKALINX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BbInonHAT NpeoOpa3oBaHUsl UPPALUOHAIBHBIX BBIPAKEHUM, HUCIONb3Ys
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pematb 1poOHO-paliMoOHaNbHbBIE YPaBHEHHUS.

Pewlare nuHEHHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh KCCENOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, H
npouee).



[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadynl K €€ anreOpandecKoiu
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyo WILTIOCTPAIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TornMate ¥ UCHONB30BaTh (DYHKUIMOHAJIBHBIE MOHITHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, ONpeAesATh CBOMCTBA PYHKIMU O €€ rpadukKy.

Crpouth rpaduku pyHKUIMN , OMUCHIBATH CBOMCTBA YMCIOBOW ()YHKLIHUH IO
e€ rpaduky.

K koHIiry oO0yueHust B 9 ki1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHbBIC
PE3yJIbTATHL:

Yucaa v BBIYMCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TIOKA3aTENEeM, HCIOJb3Ys MpPH HEOOXOJUMOCTH KaJIbKYJSTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTAaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOIr'0 TPEXWICHA.

PackiianpiBaTh KBaJApaTHBIN TPEXWIEH HA JIUHEMHBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IPOOHO-pAIMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMChIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH C TaPaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpaduueckoro MeToja MpH pelieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemate cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEpPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACIAX.

[IpoBOANTE MCCIIEIOBAHNS YPABHEHUN M CUCTEM YPAaBHEHUU, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  ajJireOpamndeckuM CHocoOOM C  TMOMOIUIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM MPUKIAJHOW 3a/1auH,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOJHO oOMmepupoBaTh MOHATUSMHU: 3aBUCUMOCTb, (YHKUUSA, Trpapux
byHKIMHA, TpsMas MOPOMOPIMOHATIBHOCTh, JIMHEWHass GyHKUUS, oOpaTHas
MPONOPLUHUOHATIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3adaHHas PyHKIUs.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
o01acTh OMNpENENICHUs], MHOXKECTBO 3HAUCHUU, HYJIU (QYHKIUH, MPOMEKYTKU
3HAKOIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAauOOJIbIlIEEe U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUH.

Omnpenensars MmoyiokeHue rpaduka KBaJpaTUUYHON (YHKIMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk  KBagpaTH4YHOHM  (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JI pElIeHUs 3a]1a4.

Ha npumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyrkiun y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnmocTpupoBaTh € TMOMOIIBIO TIpauKka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTuyeckass 1 reoMeTpUYECKasl MPOrPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIBI N-TO WICHA, PEKYPPESHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJb30BaHMEM (OpMyd N-TO  diieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPEeCCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IMOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOW
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATECILHOCTSIMHU, B TOM
qrCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BAaHUEM KaJbKyJIsATOpa, UPPOBBIX
TEXHOJIOTHH).

Pacro3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroiux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTb nipeacTaBieHUe O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Korrpomsusre  MparTiseckie (undposbie)
NporpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 UNCJIA U BBIYUCJIEHMA. 11 1
PanmonaneHblie yncna (MOBTOpEHUE)
5 AJITEBPAMYECKUE BBIPAXKEHU L. 10
BripaxkeHus ¢ nepeMeHHBIMH
3 YPABHEHI/I}V{ N CUCTEMBbI 12 1
YPABHEHMUMU. Jluneiinbie ypaBHEHHs
4 OVYHKINWH. KoopauHatel u 11 1
rpaduku. OyHKINHA
5 OYHKIWU. Jluneiinas GyHKIuS 14 1
5 UNCJIA U BBIYUCJIEHUSA. Crenens ¢ 9 1
HaTypaJIbHBIM TTOKa3aTesieM
7 AJITEBPAMYECKHWE BbIPAXXEHU . 23 1
MHoOrouaeHbl
8 AJITEBPAMYECKUE BBIPAXXEHU . 18 1
DopMyIIbl COKPAIEHHOTO YMHOXEHUS
9 UUCJIA U BBIYUCJIEHUSA. lenmumocth 7
YPABHEHHWA 1 CUCTEMbI
10 YPABHEHHNMU. CrucreMbl THHESHHBIX 14 1
ypaBHEHUH
1 [ToBTOpeHME, 0600MIIEHNE, 7 1

cucTeMaTH3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (ungposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AJITEBPAMYECKHUE BBIPAXXEHN . 23 1
JpoOHO-palinoHaNbHbIe BHIPAKEHUS
5 UNCJIA U BBIYUCJIEHUWSA. KBaapatHbrit 17 1
KOpEHb
3 YPABHEHUA U HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUS
4 YPABHEHIMA U HEPABEHCTBA. 16 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
5 YPABHEHUMA U HEPABEHCTBA. 20 1
Hepasencraa
6 OYHKINN 14 1
7 AJITEBPAMYECKHUE BBIPAXXEHN . 12 1
Crenenu
8 UNCJIA U BBIUUCJIEHUS. lenumocTs 7
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 OYHKINN 25 1
) YPABHEHUA U HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1
CreneHsb ¢ pallMoOHaJIbHBIM ITOKA3aTeNeM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

[ToBTrOpenue. PanmonanbHble yncia

[ToBTOpenue. CpaBHeHue,
YHOPSAOYMBAHUE U aprUPMETHUECKUE
JIEUCTBUSI C pallMOHAIBHBIMU YUCTIAMHU

HOBTOpeHI/Ie. Yucnosas npsmas, MO4YJIb
quciia

[ToBTOopenue. IIponeHTsl, 3anuch
MIPOLICHTOB B BUJE IpoOU 1 IpoOu B BUJIE
IIPOLIEHTOB

IToBTrOpenue. Tpu OCHOBHBIE 3a/1a4U Ha
IIPOLICHTHI

HOBTOpeHI/Ie. YucnaoBsie BBIPAXKCHUA

[ToBTOpenue. UnucnoBble BEIPAKEHUS

[ToBTOpenue. Pemienue 3a1a4y U3 peaibHOM
MPAKTUKU Ha YaCTH, JPOOH, IPOLIEHTHI,
MIPUMEHEHNE OTHOLIEHUN U IIPONOPLUN
MIpY PENICHUH 3a7a4

[ToBTOpenue. Penienue 3a1a4y U3 peaibHOM
MPAKTUKU HA YaCTH, JPOOH, IPOLIEHTHI,
MIPUMEHEHNE OTHOLIEHUN U IPOMOPLUNA
IIPY PELIEHNH 3a70a4

10

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;




pelIeHue 3a1a4 Ha JBHKEHHE, padoTy,
HOKYTIKH, HAJIOTH

KonTtponpHas pabota o teme

11 " \ 1
PanmonanbsHble yncna

12 BripakeHue ¢ nmepeMeHHbBIMU 1

13 3HaueHUE BBIPAXKEHUS C IEPEMEHHBIMU 1

14 CpaBHeHHUE 3HAYEHUIN BBIPAKEHUS 1

15 CpaBHeHUE 3HAUEHUN BbIPAXKECHUS 1

16 [IpeoOpa3zoBanue BeipaxeHuil. CBolicTBa 1
NEUCTBUI HAJ YMCIIAMHU.
ToxnectBo. ToXxnecTBEHHBIE

17 npeoOpa3oBaHusl AreOpanyecKux 1
BBIPAXKEHUM
ToxnectBo. TOXKIECTBEHHBIE

18 peoOpa3OBaHUs ANreOpPanIecKuX 1
BBIPAKECHUI
ToxnectBo. TOXKIECTBEHHBIC

19 peoOpa3OBaHUs aNreOpandecKux 1
BBIPKECHUI

20 DopmyJisl

21 Boruncnenus no gpopmynam

22 YpaBHEHME U €r0 KOPEHb

93 JIuHeitHoe ypaBHEHHE C OJTHON 1
MIEPEMEHHOM

24 CaoiicTBa ypaBHEHUH C OAHOMN 1
NIepEMEHHOM

25 PaBHOCWIBHOCTB ypaBHEHUN 1




26

Yucno KopHel JIMHEMHOTO ypaBHEHUs

ypaBHeHI/IC Kak MaTeéMaThu4dcCKas MOJ€CJIb

21 peaabHON CUTYalluH

98 Perienue TekCTOBBIX 3ajau C MOMOIIBIO
JIMHEWHBIX YpaBHEHUH

29 Pemenne TekcTOBBIX 3a71a4 € IOMOIIIBIO
JIMHEHHBIX YPAaBHEHUN

30 Penienune TeKCTOBBIX 3a/1a4 C TOMOLIBIO
JIMHEHHBIX YPABHEHUN

31 JluneliHoe ypaBHEHHUE, co/ieprKallee 3HaK
MOy JIs

39 JInHeitHoe ypaBHEHHE, COJIEpKALIEE 3HAK
MOJTYJISI
KonrtponbHas pabora no remam

33 "BrIpakeHusi ¢ mepeMeHHBIMU ",
"JIuneiHble ypaBHEHUS"

34 YucnoBble IPOMEXYTKH

35 Uro takoe pyHKIISA
[TpsmoyronbHas cucremMa KOOpAHHAT.

36 Aflciucca v opuHaTa TOUKH Ha
KOOpPJMHATHOM INIOCKOCTH

37 Paccrosinue Mexty 1ByMst TOUKaMu
KOOPJMHATHOU IIPSMOM

38 Brruncienue 3HaueHus QyHKIIHA TIO
dbopmyne

39 I'padux pyHxmm

40 [Tpumeps! rpaukoB, 3a1aHHBIX

dbopmynamu




DyHKIMOHAJIBbHBIE 3aBUCUMOCTH MEKIY

41 1
BEJIMYUHAMU

42 OO6uacTh onpeneneHus U 00J1acTh 1
3HaYeHUN PYHKLIUU

43 Cnioco0sI 3a1anus GyHKIIUH 1

42 KonTtponpHast pabora o Teme 1
"Koopaunats! u rpadpuku. OyHKmmn"

45 [IpsimMast mpoONTOPIIMOHATIBEHOCTD U €€ 1
rpaduk

46 Jluneitnas pynkuus, e€ cBoiicTBa 1

47 Jluneitnas Gynkmous, e€ cBoiicTBa 1

48 ['paduk nuHeHON GHyHKIIUN 1

49 I'paduk muueliHON QyHKIINN 1

50 I'paduk pyHkuuun y = | X | 1

51 I'paduk pyskmun y = | x | 1

52 I'paduk pyHkuuun y = | X | 1

53 I'paduk pyHKIIIH Y = | X | 1

54 KycouHo-3a1anHbIe QyHKIIUH 1

55 Kycouno-3a1annble pyHKIMU 1

56 KycouHno-3anannble GyHKINN 1

57 KycouHno-3anannsie GpyHKINN 1

58 KonTponbhas pabota no teme: "Jlunelinas 1
bynakms"

59 Omnpenenenue CTENeHN ¢ HaTypPaJIbHBIM 1
MoKa3aTesneM

60 Omnpenenenue CTENeHH ¢ HaTypaJIbHBIM 1

moxKasarcJjicM




61 VYMHOXKEHUE U OeIEHNE CTEIEHEN 1

62 VMHOXKEHHNE U IEJIEHUE CTEIICHER

63 VYMHOKEHUE U JIeJICHUE CTEIICHEH

64 Bo3BeieHre B CTeTIEHb MPOU3BEACHUS U 1
CTEIEHHU

65 Bo3Benenue B cTeneHb MPOU3BEICHUS U 1
CTENEHU

66 Bo3BejieHre B CTETICHD IPOU3BEACHUS U 1
CTEIEHU

67 KonTponbnas pabota no teme: "CremneHs ¢ 1
HaTypaJIbHBIM TTOKa3aTeseM"

68 Onuounenbl. OTHOWICH CTaHIAPTHOTO 1
Buaa. CTeneHb OQHOYIECHA

69 VYMHOXKEHNE OMHOYIEHOB

70 Bo3Benenne oqHOYIIEHOB B CTEIIEHD 1

71 MHorouieHbl. MHOTOYJIEH CTaHIaPTHOTO 1
Buaa. CTeneHb MHOrOWIEHA

72 CroKeHne U BEIYUTaHUE MHOTOYJIEHOB 1

73 CrnokeHne U BEIYUTaHUE MHOTOYJICHOB 1

74 CioKeHne U BEIYUTAaHUE MHOTOYJIEHOB 1

75 YMHOKEHUE OJHOYIIEHA Ha MHOT'OYJICH 1

76 VYMHOXEHNE OqHOWIEHA HA MHOTOWIEH 1

77 YMHOKEHUE OJHOYIIEHA Ha MHOT'OYJICH 1

78 Brinecenne o01mero MHOKUTENA 3a CKOOKH 1

79 Brinecenne o0I11ero MHOKHUTESA 32 CKOOKH 1

80 Kopuu MHOTOUICHA 1

81 VYMHOKEHHE MHOTOYJIEHA HA MHOT'OUJICH 1




82 YMHOXEHHE MHOTOUYWIeHa HA MHOTOYJICH 1

83 YMHOKeHHE MHOTO4YJIEHa HA MHOTOUJICH 1

84 YMHOKEHME MHOTOWIEHA HA MHOTOYJIEH 1

85 YMHOKEHME MHOTOWIEHA HA MHOTOYJIEH 1

86 Brigecenue 001mero MHOXATEIA 32 CKOOKH 1

87 PasnoxxeHre MHOTOUIEHA HA MHOKUTEIN 1
CI0COOOM IpYNIUPOBKU

88 Paznoxxenne MHOTOUIEHA HA MHOKUTEIH 1
CII0CcoO0M TPYNIHUPOBKU

89 Pasnoxenre MHOTOUIEHA HA MHOKUTEIH 1
CII0COOOM TPYNIHUPOBKU

90 KonTtponpsHast pabora o Teme 1
"MHorouieHs"

01 KBazpat cymMmmBbl U KBaapat pa3HOCTU ABYX 1
BBIpXEHUI

92 KBampar cymMMBl HECKOIBKUX BBIPAsKEHHI 1

03 Ky6 cymMMBI 1 Ky0 pa3HOCTH JABYX 1
BBIPKECHUI
PaznoxeHne Ha MHOKUTENHU C TOMOILBIO

94 dbopMmyI1 KBajipaTa CyMMBI U KBajipara 1
pPa3HOCTH
PasnoxeHre Ha MHOKUTENU C TTIOMOIIBIO

95 (dbopMyIT KBaJIpaTa CyMMBI U KBaJ[parTa 1
pPa3HOCTH

96 YMHOXEHHE pa3HOCTH JIBYX BBIpAKEHUH 1
Ha UX CYMMY

97 [IpounsBenenue pasHOCTH U CyMMBI IBYX 1




BBIPAKCHUI

[IpousBeneHre pa3sHOCTU U CYMMBI IBYX

98 o
BBIpKEHU I

99 PaznoxeHue pa3HOCTH KBaJpaTOB Ha
MHOXHTEIH

100 Paznoxenune pasHOCTH KBagpaTOB Ha
MHOXHTEIH

101 PaznoxeHne Ha MHOKUTENU CyMMBI U
pa3zHocTH KyOoB

102 PaznoxeHne Ha MHOKUTENU CyMMBI U
pa3HOCTU KyOOB

103 [Ipeobpa3zoBanue 11€10T0 BHIPAXKCHUS B
MHOTOYJICH

104 [TpeoOpa3oBaHue L1ETOT0 BEIPAXKEHUS B
MHOTOYJIEH

105 [TprMeHeHHe pa3TUYHBIX CIIOCOO0B
pa3yIoKEeHUs] Ha MHOXHTEIN

106 [IpumeHeHue pa3IMuHbIX CIOCOO0B
pa3I0KEeHUsT HA MHOKUTEIH

107 Bo3BeneHue aByusieHa B CTENIEHb

108 KonTponbhas pabota no teme "dopmyist
COKPAILLIEHHOT'O0 YMHOXEHUS"

109 O TPOCTHIX M COCTABHBIX YUCIIAX

110 [Ipusnaku nenumoctu Ha 2, 4, §, 5, 3, 6, 9,
10, 11
[Tpyu3HaKkK AETUMOCTH CyMMBI U

111 MIPOM3BEICHUS LIETBIX YUCEII TPU PEIICHUN

3a1a4




Haubonpmumii 00LuMi AeIUTEND U

112 HalMeHblIee 0011ee KpaTHOE ABYX YUCEN
113 B3aumuo npocTeie uncna
114 Anroput™ EBkinna. Jlenenue ¢ octaTkoM
115 CpaBHeHUS LENIBIX YUCEI 10 MOJTYJIO
HaTypaJIbHOT'O Yucia
116 JluneliHOe ypaBHEHUE C JBYMs
HepEeMEHHbIMU
117 JInHeliHOE ypaBHEHUE C IBYMs
HepEeMEHHbIMU
118 I'paduk nuHeltHOrO ypaBHEHUS C ABYMS
NIEpPEMEHHBIMH
119 I'padux TUHEHHOrO ypaBHEHUS C IBYMs
HepEeMEHHBIMU
120 CucreMbl TUHEIHBIX YpaBHEHUH € ABYMsI
HepEeMEHHbIMU
I'paduyeckuii MeTos perieHus: CUCTEMBI
121 JIMHENHBIX YPABHEHUN C IBYMsI
TIepEMEHHBIMH
I'paduueckuii MeTo peleHus: CUCTEMbI
122 JMHENHBIX YPAaBHEHUH C IByMs
TIepEMEHHBIMH
Peuienue cucreM TMHENHBIX YPaBHEHUH €
123 JBYyMsI IEPEMEHHBIMU METOJIOM
MOJICTAHOBKHU
Pemenne cucrem TMHENHBIX YPaBHEHUH €
124 JBYMsI IEPEMEHHBIMU METOJIOM

INOACTaHOBKH




Pewienne cucreM IMHENHBIX YPaBHEHUH €

125 JBYMsl IEPEMEHHBIMU METOJIOM CJIOKEHMSI

126 Pewienne cucreM IMHENHBIX YPaBHEHUH €
JBYMSI IEPEMEHHBIMH METOIOM CIIOKEHHS
Cucrema JIByX JUHEHHBIX YpaBHEHUH C

127 JIBYMsI TIEPEMEHHBIMHU KaK MOJICITb
peasabHOM CUTyaluu
Cucrema 1ByX JIMHEHHBIX YPaBHEHUH €

128 JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peasabHOM CUTyaluu

129 KonTtponshast padora o Teme "Cucremsl
JUHEHHBIX ypaBHEHUH"
[ToBTOopenue u o6o61menune. Beipaxenue ¢

130 nepeMeHHbIMHA. CTeNeHb ¢ HaTypabHBIM
MoKa3aresiem
[ToBTOpenue u 0606menue. OTHOUICHBI U

131 MHoOrouieHsl. ToxecTBeHHbIE
npeoOpa3oBaHus anredpanvyeckKux
BBIPKECHUI

132 [ToBTOopenue u 06061menHne. GopmyIIbl
COKPAILIEHHOTO YMHOXEHUS

133 [ToBTOpenue u 0600meHNe. KoopauHater u
rpaduxmu.

134 [ToBTOpenue u 06061meHue. Jlnneitnas
byHKIUS U €€ cBOMCTBa

135 Wrorosast KoHTpOJbHAS paboTa

136 [ToBTOpenue u 0600mIeHNE. Permenne

CHCTEM JIMHEWHBIX YPABHEHHM C IBYyMS




MNEPCMCHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

KoumnuectBo yacos
Ne n/m Tema ypoka B KounTtpoJabHbie IIpakTHyeckue
cero padoThI padoTsbI

1 PanvoHanpHbIE BBIpaKeHUs 1
Anrebpanyeckast 1po0b. JlomycTumblie

2 3HAYCHHMS TICPEMEHHBIX B IPOOHO- 1
paIOHATIbHBIX BBIPAKEHUSAX
Anrebpanueckas 1po0b. JlomycTumblie

3 3HAYCHHMS TICPEMEHHBIX B IPOOHO- 1
paIOHATIbHBIX BBIPAKEHUSAX
Anrebpanueckas 1po0b. JlomycTumblie

4 3HAYEHUS IEPEMEHHBIX B IPOOHO- 1
paMOHABFHBIX BBIPAKEHUSX

5 OcHOBHOE CBOHCTBO anredpanyeckon 1
npobu

6 OcHOBHOE CBOWCTBO anredpanyeckon 1
napobu

7 Cokpaiienue apooeit

8 Coxkpatenue apobeit

9 CrnoxeHre 1 BRIYUTaHHE APOOEi ¢ 1
OJTMHAKOBHIM 3HAMEHATEJIeM

10 CrnoxeHue 1 BbIYMTaHHUE Apooeil ¢ 1
OJTMHAKOBHIM 3HAMEHATEJIeM

1 CrnoxeHue 1 BbIUMTaHUE ApoOeil ¢ 1
pa3HBIMU 3HAMEHATEISIMU

12 Crno)xeHue ¥ BRIYUTaHUE Jpo0eH ¢ 1




Pa3HbIMU 3HAMCHATCIIAMUA

Crno)xeHue ¥ BRIYMTaHUE JpOo0eH ¢

13 1
pa3HBIMU 3HAMEHATEISIMHU

14 Crno)xeHue ¥ BRIYMTaHUE Jpo0eH ¢ 1
pa3HbIMH 3HAMEHATEISIMU

15 YMHO)eHue apobeit 1

16 Bo3Benenue anredpanveckoit 1poou B 1
CTETCHb

17 Jenenue npodeit 1

18 Jlenenue npobeit 1

19 [IpeobOpazoBanue pallMOHATBHBIX IpOOeH 1

20 [IpeoOpazoBaHue paMOHAIBHBIX JPOOCH 1

21 [IpeobOpazoBanue pallMOHATBHBIX IpOOeH 1

22 [IpeoOpazoBaHue paMOHAIBHBIX POOCH 1

93 KonrtponsHas padota no reme "{poGHo- 1
palOHAIbHBIE BBIPAKCHUS"

24 JleficTBUTENBHBIE YKCTIA 1

25 KBanpatHsle kopHH 1

26 ApudmeTrueckuii KBaJpaTHbIA KOPEHb 1

27 VYpaBHenue x*2 = a 1

28 VYpaBHenue X2 = a 1

29 Haxoxnerne npuOIMKeHHOTO 3HAYCHUS 1
KBaJIPAaTHOT'O KOPHS

30 KBanpaTHblit KOpeHb U3 IPOU3BEACHUS U 1
npobu

31 KBanpaTHblii KOpEHb U3 POU3BEICHUS U 1

Ipodu




32

KBagparHslii KOpEHb U3 CTEIICHU

BriHecenne MHOKHUTESA U3 104 3HaKa

33
KOpHS

34 BHecenne MHOXKHTEIS O] 3HAK KOPHS

35 [IpeoOpazoBanue BHIPAKEHHIA,
coJieprKallye KBaJpaTHble KOPHU

36 IIpeoOpa3oBanue BbIPAKEHUIH,
coJieprKallye KBaJpaTHbIe KOPHU

37 [IpeoOpa3oBanue BBIpAKEHHIA,
coJieprKallye KBaJpaTHbIe KOPHU

38 [IpeoOpa3oBaHue ABOWHBIX PaJUKAIIOB

39 [IpeoOpazoBaHue TBOMHBIX PaTUKAIOB

40 KonTponbhas padota no teme
"KBanpaTHsiii KOpeHp"

41 HenonHoe kBagpaTHOE ypaBHEHUE

42 Henonxoe kBagpaTHOE ypaBHEHUE
®opMya KOpHEH KBagpPaTHOIO

43 ypaBHeHus. KomnuectBo
JEUCTBUTEIIbHBIX KOPHEN KBaJAPAaTHOIO
ypaBHEHHUS
®opMya KOpHEH KBagpPaTHOIO

44 ypaBHeHus. KonnuecTso
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHHUS
®opMya KOpHEH KBaIpPaTHOIO

45 ypaBHeHus. KonnuecTtso

JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUS




YpaBHeHHe KakK MaTéMaTH4CCKasa MOJCIIb

46 peaIbHOM CUTyaluH

47 Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOIIBIO
KBaJPaTHBIX YPAaBHEHUU

48 Teopema Buera

49 Teopema Buera

50 KBaapaTHbIii TPEX4ICH B €ro KOPHH

51 Pa3noxxeHne kBaJipaTHOTO TpexyueHa Ha
MHOXKHUTEIN

52 KBaznpaTHOe ypaBHEHUE C TapaMeTPOM

53 Pemenue kBaapaTHBIX ypaBHEHUH C
napameTpamu

54 Pemrenne kBagpaTHBIX YPaBHEHUM C
napameTpamu

55 Perenne kBagpaTHBIX YpaBHEHUH,
COJIEpIKaIIMX 3HaK MOAYJIS

56 Pelrenne kBagpaTHBIX YpaBHEHUH,
COJIEpIKaIINX 3HAaK MOAYJIS

57 KonTponbHas pabota no teme
"KBagparusle ypaBHeHUs"

58 JlpoOHO-palmoHaNbHbIe ypaBHEHUS
Pemenue npoOHO-panmoHaIbHBIX

59 YpPaBHEHUM, CBOJSIIIMXCS K JIMHEHHBIM
YPaBHEHUAM
Pemenue npoOHO-panmoHaIbHbBIX

60 YPaBHEHHM, CBOJISIINXCS K IMHEHHBIM

YpaBHEHUSM




61

Pemenue 1po6HO-paiOHATBHBIX
YpPaBHEHUU, CBOJSIIMXCS K JIUHEHHBIM
YpaBHEHUSIM

62

Pemenue 1poOHO-paiOHATBHBIX
YpaBHEHH, CBOJAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

63

64

65

Pemenue npoOHO-panioHaIbHbIX
ypaBHEHUM, CBOSIINXCS K KBaJAPATHBIM
YpaBHEHUSIM

Pemenue npoOHO-panoHaIbHbIX
ypaBHEHUH, CBOJIALINXCA K KBAAPATHBIM
ypaBHEHUSAM

Pemenne npoOHO-paliOHAIBHBIX
YPaBHEHUH METOJIOM 3aMEHBI
IIEPEMEHHOMN

66

Pemenue npoOHO-palioOHaIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
IIEpEMEHHOM

67

68

69

Pemenne npoOHO-palioOHAIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MIEPEMEHHOMN

Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIBIO
IpoOHO-pallMOHATBHBIX YPaBHEHUH

Pemenne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO
IpoOHO-pallMOHATBHBIX YPaBHEHUH

70

71

Perrenne TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN

Pelienne TeKCTOBBIX 3aaa4 C IOMOIIBIO




IpoOHO-pallMOHATBHBIX YPAaBHEHUI

I'pacduueckas nHTEepIpeTanys ypaBHEHUN

72 1
C IByMs IEpEMEHHBIMH

73 Kontponbnas padota o teme "J[pobHo- 1
palMoOHaIbHBIC YpaBHEHUA"

74 HucnoBble HEPABEHCTBA 1

75 YucoBbie HEPaBEHCTBA 1

76 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1

77 JlokaszarenbCTBO HEPAaBEHCTB 1
CroxeHne 1 YMHO)KEHUE YUCITOBBIX

78 HepaBeHCTB. OlleHUBaHUE 3HAYCHUS 1
BBIPXKEHUS
CroxeHne 1 YMHO)KEHUE YUCITOBBIX

79 HepaBeHCTB. OlLleHuBaHNE 3HAYEHUSI 1
BBIPKCHUS

80 Ilepeceuenne n 00beTMHEHNE MHOXKECTB

81 YucnoBble IPOMEXYTKH

82 HepasenctBo ¢ nepemenHoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C

83 OJIHOM TIepeMeHHOI. MHOKecTBO 1
pelieHni HepaBeHCTBA
[ToHsATHE O penIeHUN HEPABEHCTBA C

84 OJIHOM TIepeMeHHOI. MHOKeCcTBO 1
pelieHni HepaBeHCTBA

85 PaBHOCHITbHBIE HEpABEHCTBA. 1

HepaBencrtBo-cnencraue




JInHeliHOe HEPABEHCTBO C OJJHOMN

86 MEPEMEHHON U MHOKECTBO €r0 PEIICHUIN

87 PemreHne nTMHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

88 Pemenue nuHeHBIX HEPABEHCTB C OJHOM
MepEeMEHHOM

89 Pemrenne nuHENHBIX HEPABEHCTB C OAHOU
MepeMEeHHON

90 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MePEMEHHOMN

01 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON
Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO

92 JUHEIHBIX HEPABEHCTB C OAHON
IIEpEMEHHOM

93 KonTponbhas padota no teme
"HepaBencrsa"

94 OO6nacTh ornpeieNeHUs] © MHOYKECTBO
3HaYeHUN QYHKINH

95 CriocoOb1 3aanust pyHKITHIA

96 I'paduk pynkmmm
Urenue cBOMCTB (yHKIMHU TIO €€

97 rpaduxy. [Tpumeps! rpadukoB GyHKINH,
OTPa)KAIOIUX PeaIbHbIE MPOLIECCHI
OyHKIMH, OMMCHIBAIOLIUE NPAMYIO U

98 00paTHYIO MPOITOPINOHATBHEIC
3aBUCUMOCTH, UX I'pauKu

99 DYHKIIMU, OMTUCHIBAIOIITUE TIPSIMYIO 1




00paTHYyIO MPOMOPIHUOHATLHBIC
3aBUCHMOCTH, UX Tpaduku

DyHKIMHU, ONUCHIBAIOLIME MIPAMYIO U

100 00paTHYyIO MPOMOPIHUOHATILHEIC 1
3aBUCUMOCTH, UX rpauKu

101 OyHkusa Y = X2 u e€ cBOKCTBa 1

102 @yHKIMS Y = X2 u e€ cBOMCTBA 1

103 OyHkius Y = X3 u e€ cBOMCTBa 1

104 OyHKIus Y =K/X 1 e€ cBOiCcTBa 1

105 OyHKIMS Y =K/X U €€ CBOICTBa 1

106 OyHKIHS Y =VX U e€ CBONCTBA 1

107 Kontponbnas paboTa mo teme 1
"Oyukuun"

108 OmnpeneneHre CTENEHH C IEIbIM 1
IoKa3aTelieM

109 CBolicTBa CTEIEHH C IIEJIBIM ITOKa3aTeIeM

110 CBoiicTBa CTENEHH C IEJIBIM ITOKa3aTeaeM

111 CBOMCTBA CTEIIEHU C IEJIBIM IT0Ka3aTelIeM
[Ipeobpa3oBaHue BbIpaxeHHH,

112 COJIEPIKAIIMX CTETIEHU C LEITbIM 1
IoKa3aTejIieM
[Ipeobpa3oBaHue BbIpaXKEHUH,

113 coJiepKalluX CTENEHHU C LUEIbIM 1
IoKa3aTejieM

114 CranpapTHbIi BUA yncaa

115 CranmapTHBIN BU YncIa

116 JlecTBUs ¢ ynciaMu, 3alTMCAaHHBIMU B




CTaHJIapTHOM BUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA,

117 JUTUTEIbHOCTD MPOLIECCOB B
OKPYKaroIIeM MUpPe
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0o MUPA,

118 JUTUTEIIBHOCTB TTPOIIECCOB B
OKpYKaroIleM MUpe
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,

119 JUTUTEIIBHOCTD ITPOIIECCOB B
OKpYKaroIleM MUupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHEHUS 1IENBIX YHCET 0 MOJIYJIIO
HATypaJbHOTO YHCIa

122 CpaBHEHUS TEITBIX YHCEIT TI0 MOTYJTIO
HATypaJbHOTO YHCIa

123 CBoiicTBa CpaBHEHUH IO MOTYJIIO

124 CBolicTBa CpaBHEHUH 110 MOJYJIIO

125 OcTaTKu CyMMBI U TIPOU3BEICHUS IO
JTAaHHOMY MO/TYJTIO

126 KonTponbHas paboTa mo Temam
"Crenenn", "lenumocts"
IToBTopenue u o6o0menue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJITHOM MEPEMEHHOM
[ToBTOpenue u o6obmeHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OAHOMN

MEPEMEHHOM U CUCTEM JIMHEWHBIX




HEPABEHCTB C OJHOU IIEPEMEHHON

129

130

131

[ToBTOpEeHME M 000OIICHNE.
ToxnecTBeHHBIE TpeoOpa3oBaHUs
BBIPAYKEHH, COJIEpIKAILNX
apudmeTnyecKre KBapaTHBIE KOPHU
[ToBTOpenue u o6odmeHue. Pemenue
KBaJIpaTHBIX ypaBHEeHHUI. Perienue
TEKCTOBBIX 3a/1a4 C IIOMOILBIO
KBaJIPATHBIX YPAaBHCHHM

[ToBTOpenue u o6odmeHue. Pemenue
3aJ1a4 U3 peabHOMN KU3HH

132

[ToBTOpenue u o6oOIIEHHE.
TosxecTBeHHBIE TPEOOPA30BAHUS
palMOHAIBHBIX BBIPAKCHUI

133

[ToBTOpenue u obod1eHue. Pemenne
JIpOOHO-pallMOHANILHBIX YPaBHEHUH,
CBOIAIIUXCA K JIMHEWHBIM HIIH K
KBaJIpaTHbIM yYpaBHEHUsIM. Pemenue
TEKCTOBBIX 3aj[ay C MOMOIIIBIO JPOOHO-
palMoHaIbHBIX YPAaBHEHUN

134

[ToBTOpenue u o6obmenHne. Pemenue
TEKCTOBBIX 3a1a4 paSJ'II/I‘-IHBIMI/I
crocooamu

135

136

WroroBas koHTpoJsibHas paboTa

IToBTopenue u o6o0meHue. Pemenue
3a7a4 U3 pealbHON JKU3HH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

@Oynkuus. CBolicTBa QyHKIMI: HYJIH
(bYHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GyHKINHU, TPOMEXKYTKH BO3pACTAHUS H
yObIBaHMA (DYyHKIIMU, YETHBIE U HEUETHBIE
¢byHKIMM, HaMOOJIbIIIEe U HANMEHbBIIIEe
3Ha4YeHUs1 QYHKIUN

KoanuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

@Oynkuus. CBolicTBa QyHKIMI: HYJIH
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(GyHKIUH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKUUH, YETHBIE U HEUETHBIE
¢GbyHKIMHM, HauOoJIbIIIEe U HAUMEHbIIIEE
3Ha4eHUsl QYHKIUU

[Toctpoenue rpadukoB pyHKINH C
MTOMOIIIBIO TTPeoOpa30BaHUMA
IToctpoenue rpadukoB GpyHKIHIL ¢
MOMOIIIBIO TTPeoOpa3oBaHuit

KBagparsslii Tpéxunen. Kopau
KBaJIpaTHOI'O TPEXUIICHA

Paznosxenue kBagpaTHOTO TpEXUICHA HA
JIMHEWHBIE MHOKUTEIN

Paznoxxenue kBaipaTHOro TpEXUieHa Ha
JIMHENHBIE MHOXUTEIN




KBangparuunas ¢pyHKuus u e€ CBOWCTBa

[Tapaboina, KOOPAMHATHI BEPIIMHBI

o napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

10 [TocTpoenue rpaduka KBagpaTHIHON
byHKIII

1 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaapaTUIHON
byHKIIUN
[Tonoxxenue rpaduka KBaApaTUIHOMN

13 (GyHKIIUU B 3aBUCUMOCTH OT €&
ko3 (ppurmeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (GyHKIIMU B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GyHKIUU 1715 peleHus 3aaa4

16 Hcnonp30BaHue CBOKCTB KBAAPATUIHON
(GYHKIMHU 1715 pelIeHus 3a/1a4

17 Hcnonb30BaHne CBOKMCTB KBaAPATUIHOMN
(GYHKIMU 1715 pelIeHus 3a1a4

18 CrenenHble GyHKIUU C HATypaJIbHBIMU
MOKa3aTeJsIMH, UX TpapyKH U CBOWCTBA

19 Crenennble (yHKIMU C HATYpaTbHBIMU
MoKa3aTessiMH, UX TpaMKH U CBOWCTBA

20 CrenenHble GyHKIUU C HATypaIbHBIMU
MoKa3aTessIMH, UX TpayKH U CBOWCTBA

21 CreneHabie PYHKIIMU C HATYPATbHBIMH




MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA

I'padukn GyHKImiz: y = VX, y=3x,y=|

22
x|

93 ll“pa(pr/IKI/I dymkmmit y =Vx , y=3x,y=|x

24 I'paduku Gynkmmii: y =Vx ,y =3Vx,y =|
x|

25 KonTponbnas pabota no teme "®yHkimn"
[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU

26 nepeMeHHON. MHOKECTBO PEIICHHI
HEpaBEHCTBA

97 KBangpaTHbie HEpaBeHCTBA C OTHOM
MePEMEHHOMN

28 KBanpaTHble HEpaBEHCTBA C OJJHOU
MePEMEHHOMN

29 Pemienue HepaBeHCTB rpapUUECKUM
METOZOM M METOZIOM HHTEPBAJIOB

30 Pemenne HepaBeHCTB Tpa@UECKUM
METOZOM M METOZIOM HHTEPBAJIOB

31 HepaBeHncTBa, cozepkaliie 3HaK MOy Jist

32 HepaBencTBa, coepkaniiue 3HaK MOJTYJIS

33 CucTeMbl HEPaBEHCTB C OJTHON
MIEPEMEHHOMN

34 CucTeMbl HEpaBEHCTB C OJTHON
MEPEMEHHOMN

35 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO

HCPaBCHCTB, CUCTEM HEPABCHCTB




36

Pemienne TeKCTOBBIX 3a7a4 C IOMOIIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

37

38

39

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBA € IBYMs
[IEpEMEHHBIMU

I'paduaeckuii MeToa peIIeHUsI CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:
INEPEMCHHBIMU

40

41

KonTponbhas padota no teme
"KBanpaTHsle HepaBeHCTBA"

BI/IKBaI[paTHHe YpaBHCHUS

42

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCUJIBHBIX IPe0Opa30BaHuil, 3aMEHbI
NepeMEHHOH, rpau4eckoro MeTo1a Mpu
pelieHnn ypaBHeHul 3-i U 4-i1 creneHen

43

[IpuMepsl IpUMEHEHH METOZI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
MIEpEMEHHOMH, rpaguuecKkoro MeToa npu
pelieHnn ypaBHeHul 3-i U 4-i1 creneHen

44

[IpuMeps! NpUMEHEHN METOI0B
PaBHOCUJIbHBIX IIPe0Opa3oBaHuil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKkoro MeToa npu
pelieHuu ypaBHeHu 3-ii u 4-ii crenenei

45

46

Pemenne npoOGHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paliOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB




47

Pemenue 1po6HO-paimOHATBHBIX
YpaBHEHUI1 1 HEPABEHCTB

48

49

Pemenue 1poOHO-paimOHATBHBIX
YPaBHEHUI U HEPABEHCTB

Pemenue cucrem ypaBHEHH C AByMS
MIepEeMEHHBIMU

50

Pemrenne cucreM ypaBHEHUH ¢ AByMs
[IEPEMEHHBIMU

o1

52

53

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
MEpEMEHHBIMU

Peenne npocrenimmx cucrteM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

54

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

55

I'paduaeckuit MeTO peIieHUsI CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

56

S7

I'paduueckuit MeTOJI peIIeHus] CHCTEMBI
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

Cucrema 1ByX HETMHEIHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIb




peanbHON CUTYaluH

58

59

60

CucreMa IByX HEJIMHEHHBIX YPABHEHUU C
JBYMsI IEPEMEHHBIMU KaK MOJIETb
peanbHON CUTYaluH

CucreMa IByX HEJIMHEHHBIX YPABHEHUU C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
pealibHOM cUTyallu

Cucrema 1ByX HEJTMHEMHBIX YPABHEHUH C
JBYMs1 IEPEMEHHBIMH KaK MOJIENb
peanbHOi CUTyaluu

61

Cucrema HeTMHENHBIX YpaBHEHUI ¢
apaMeTpoM

62

63

Cucrema HETMHENHBIX YPaBHEHUH €
apaMmeTpoM
Cucrema HETMHENHBIX YPaBHEHUH C
IapaMmeTpoM

64

65

66

[Ipocreiine HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBI

KonTponbHas pabota o Teme "YpaBHeHuUs,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsiTHE YMCIOBOM MOCIEI0BATEIBLHOCTH.

Koneunbie u OeCKOHEUHBIE
IIOCICI0BATCIBHOCTHU

67

OrpaHn4eHHas TIOCIEIOBATEIIEHOCTb.
MonoToHHO Bo3pacTatomas (yObIBaroIIast)
MOCIIEI0BaTEILHOCTh

68

CrocoOsI 3a1aHus IIOCIEN0BATEIILHOCTH
OIKMCATEIbHEIN, TAOJUYHBIHN, C ITOMOIIBIO




(bopMyIBI N-TO 4YiIeHa, PEKypPEHTHBIN

ApudmeTrrueckas U reoMeTpuyecKas

69
IIPOrpeccuu

70 Apudmernueckas 1 reomeTpudecKas
IIPOrpeccuu

7 CBoiicTBa 4JIeHOB apu(METUYECKON U
r€OMETPUYECKON ITPOrPECCUI

7 CaoiicTBa 4ieHOB apuhMETHIECKON U
Tr€OMETPUYECKON ITPOrPECCUI

73 ®opmyiibl N-ro 4ieHa apupMeTHIecKoil u
reOMETPUYECKON Mporpeccuid

74 ®opmytbl N-ro wieHa apuPpMeTHIECKOH 1
r€OMETPUYECKON ITPOrPECCUI

75 ®opmyiibl N-ro 4jieHa apupMeTHIecKoil u
reOMETPUYECKON ITPOrPECCUI
@DopMyJIbl CyMMBI IEPBBIX N YJIEHOB

76 apu(pMeTHYECKON U reOMeTPUYECKOM
IIporpeccuit
®opMyJIbl CyMMBI IEPBBIX N YJICHOB

77 apu(pMETUYECKON U TEOMETPUIECKOM
[porpeccuit
@®opMyJIbl CyMMBI IEPBBIX N YJIEHOB

78 apru(METHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI
U KPEAUTHI

80 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI

U KPEAUTHI




3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJI/IbI

81
U KPEIUThI

82 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQ/IBI
U KPEJIUThI

83 3agaun Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/IbI
U KPEIUThI

84 3aayu Ha IPOLEHThI, OAHKOBCKUE BKJIA/1bI
U KPEJIUThI

85 3aauu Ha MIPOLEHThI, OAHKOBCKUE BKJIA/1bI
U KPEIUTHI
IIpencraBnenue o CXOAUMOCTH

86 [10CJIe/I0BATEIbHOCTH, O CYMMHUPOBaHUU
0eCKOHEUHO yOBIBAIOLIECH reOMEeTPUIECKOi
MIpOrpeccuu
IIpencraBienne o CXOIUMOCTH

87 MI0CJIe/I0BATEIbHOCTH, O CYMMHPOBaHUU
0eCKOHEeYHO yOBIBaIOLIEH reOMEeTPpHUIECKOM
IIPOrpeccuun

88 MeTo MaTeMaTHYECKON HHTyKITUU

89 MeTo MaTeMaTHYECKON HHTyKITUU

90 KonrtponsHas pabora o teme "Yucnossie
MIOCJIE0BATENBHOCTH U Nporpeccun”

01 Kopens n-it crenenn. CBoicTBa KOpHSA N-i
CTETeHU

92 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i
CTETIEHU

93 Kopens N-it crenenu. CBoiicTBa KOpHS N-i

CTCIICHHU




CreneHs ¢ PallMOHAJIBHBIM IMOKA34aTCJICM U

94 .
e€ cBoiicTBa

95 Crenenb ¢ palioHAJILHBIM TIOKA3aTeleM U
e€ CBOMCTBA

9 CreneHb ¢ palioHAILHBIM TI0Ka3aTeneM U
e€ CBOICTBa
ToxnecTBeHHBIE TPe0Opa3oBaHUs

97 BBIPKCHHH, COJEPKALTUX KOPEHb N-i
CTETICHU
ToxnecTBeHHbIE TPe0Opa3oBaHUs

98 BBIpOXEHUH, CONlEpKAIUX KOPEHb N-i
CTETIeHU
ToxnecTBeHHBIE TPe0Opa3oBaHuUs

99 BBIp)XEHUH, COJlepKaIUX KOPEeHb N-i

CTCIICHHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
100 BBIPAKEHUH, COAEPIKALUX CTENEHb C
panMoHaIbHBIM ITOKa3aTelleM

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

101 BBIPAKEHUH, COAEPIKALUX CTEIEHb C
panMoHaIbHBIM ITOKa3aTelIeM

KonTponbhas pabora no teme "CreneHs ¢

102
palroOHAIBHBIM TTOKa3aTeneM"
[ToBTOpenue u 0606menue. Yncna u
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

JIEHUCTBHS C NECHCTBUTEIILHBIMU YHCIIAMU,
YHCIIOBas MpsMas)

104 [ToBTOpenue u 0606menue. Yucna u




BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEUCTBHUS C IEHCTBUTEIbHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

105

[ToBropenue u o6o0menue. Yucna u
BBIYHCIICHUS (IIPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIMN)

106

107

108

[ToBTOpenue u o6o0menue. Yucna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
IIPOIIOPLIHN)

[ToBTOpenue u o6o0menue. Yucna u
BBIYMCIICHHS (pEICHUE 3a/1a4 U3 PeaTbHOM
YKU3HH)

[ToBTOpenue u 06o6menue. Yncna u
BBIYHCTICHUS (pEIlIeHre 3a7a4 U3 peabHOI
KU3HHU)

109

[ToBTOpenue u 06061menue. Yucna u
BBIUHCIICHUS (OKPYIJIEHUE, TPUOIIMKEHHE,
OLIEHKA)

110

[ToBTOpenue u o6obmeHne. TekcToBbie
3a/1auu (peleHrne TEeKCTOBBIX 3a1a4
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

111

112

[ToBTropenue u o6o0meHue. TeKkCToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a4
apuMETUUECKUM H alITreOpandecKum
crioco6amu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3a7auu (pereHre TEKCTOBBIX 3a1a4




apuMeTHuecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbIie
3a7a4u (peIIeHUEe TEKCTOBBIX 331a4
apudmeTrnuecKuM U anredpandecKum
criocobamu)

114

115

116

117

118

[ToBTOpenue u o6o0IIeHue. TeKCTOBBIC
3a/1auu (peleHrne TEKCTOBBIX 3aa4
apuMeTHIECKUM U alreOpandecKuM
crocobamm)

[ToBTOpenue u o6o6uIeHne. TekcToBbIe
3ama4u (peleHrne TEKCTOBBIX 3aa4
apuMeTHIECKUM U alreOpandecKuM
crioco6amu)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHM, COAEP/KAIUX CTENIEHD C
L[EJIbIM TIOKa3aTeJIeM)

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHM, COAEP/KAIUX CTENEHD C
L[EJIBIM TIOKa3aTeJIeM)

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaxeHHUs
(mpeobpazoBaHue anredpanvaecKux
BBIpOXCHUH, COJIEPIKAIIUX CTETICHD C
LIETTBIM ITOKA3aTesIeM )




119

120

121

122

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPXEHUH, COJIEpKAITUX
apumeTnyecKuil KBapaTHbII KOPEHb)
[ToBTOpenue u o0oO0IIEHHE.
AnreOpanueckue BEIpaKCHUs
(npeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAITUX
apu(METHUECKUI KBAIPATHBII KOPEHB )
[ToBTOpenue u o6oOIIEHHE.
AnreOpanyecKkue BhIpaKCHUs
(mpeobpazoBaHue anredOpanvaecKux
BBIpXEHUH, COJIEpKAIUX
apudmeTnyecKuit KBapaTHbHIN KOPEHb)
[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U IPOOHO-
parroHaATLHBIX BBIPAKECHUH )

123

[ToBTOpEeHue u 060061IEHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
panMoHaIbHBIX BBIPAXKEHUI)

124

[ToBTOpeHue u 0600IIECHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3zoBaHue LETBIX U IPOOHO-
panMoHaIbHBIX BBIPAXKEHUH)

125

[ToBTOpeHME 1 000OIIECHNE.
AnrebpandecKkue BhIPaKCHHUS




(mpeobpazoBaHue LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKECHUI)

126

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BoIpaxeHus (pa3ioxeHue
MHOTOYJICHA Ha MHOKUTEJIH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOXKCHUS )

127

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanyeckue BeIpaXeHUs! (pa3iokKeHHe
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
MCTOJIB30BaHUEM (POPMYIT COKpAIIEHHOTO
YMHOXKEHHUS)

128

[ToBTOpeHUE M 0600IICHNE.
Anrebpanueckue BeIpaXeHUs (pa3ioxKeHHe
MHOTOYJIEHA Ha MHOKHTEJH, B TOM YHUCIIE C
WCTIOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXKEHUS)

129

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(MozenupoBaHue ¢ TOMOIIbIO GOpMYJT
peabHBIX MPOIECCOB H SBJICHUN)

130

131

132

OyHKIMH (OCTPOEHUE, CBONCTBA
M3YYEHHBIX (PYHKIINN)

IToBTropenue u o6o0meHue. PyHKIUU
(mocTtpoenue, CBOMCTBA N3yUEHHBIX
byHKIHUH)

[ToBTOpenue u 0600menne. PyHKITUN
(mocTpoeHue, CBOMCTBA U3yUYEHHBIX
byHKIHH)




[ToBTropenue u o6o0menue. PyHKIUU

133 (rpaduueckoe penieHre ypaBHCHUH U UX 1
CHUCTEM)
[ToBTropenue u o6o0meHue. PyHKIUU

134 (rpacduyeckoe pemeHue ypaBHEHHH U X 1
CHUCTEM)

135 HroroBas koHTposIbHas paboTa 1

136 [ToBTOpenue u 06o06meHue. yHKIUU 1
(MoIeIMpPOBaHUE PEAIbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

1. MakapsorueB FO. H. Anre6pa, 7 ki1.: yueOHUK 111 00111€00pa3oBaTEIbHBIX
opranuzanuii / 0. H. Makapsrues, H. I'. Munatok, K. U. Hemkos, C. b.
CyBoposa; nox pepakuueit C. A. TenskoBckoro. — M.: [Ipocsemenne, 2015.

2. MakapserueB 0. H. AnreOpa, 8 ki1.: yueOHUK 1)1 00111€00pa30BaTeIbHBIX
opranuzauuii / FO. H. Makapsrues, H. I'. Munatok, K. . Hemkos, C. b.
Cysopoga; noa penakuueit C. A. TensikoBckoro. — M.: IIpocsemienue, 2015.

3. MakapserueB FO. H. AnreGpa, 9 ki1.: yueOHUK /11 00111€00pa30oBaTEIbHBIX
opranuzanuii / 0. H. Makaperues, H. I'. Munarok, K. 1. Hemkos, C. b.
Cysopoga; noa penakiueit C. A. TensikoBckoro. — M.: IIpocsemienue, 2015.

4. 3paBuu JI. . AnreOpa, 7 ki.: nunaktuyeckue marepuansl / JI. U. 3BaBuy, JI.
B. Ky3nenosna, C. b. CyBopoBa. — M.: [Ipocsemienue, 2013.

5. Koxog B. . Anre6pa, 8 ki.: nunaktuueckue marepuaisl / B. U. Koxos, FO.
H. Makapsiues, H. I'. Munatok. — M.: [IpocBenienue, 2014.

6. MaxkapseraeB FO. H. Anre6pa, 9 kin.: nunaktuueckue matepuaisi / FO. H.
Makapsiues, H. I'. Mungiok, JI. b. KpaiineBa. — M.: IIpocseninue, 2013

7. I1.LEpmiosa, B.B. T'ono6opoabko «CamMocTosATENbHBIE U KOHTPOJIBHBIE pA0OTHI

no anreope s 7 kinaccay -M.: Unekca,- 2005



8. I1.Epmoga, B.B. I'ono6opoapko «CaMoCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI
no anredpe /i 8 kimacca» -M.: Unekca,- 2005

9. I1.LEpmosa, B.B. T'os1060poabpko «CaMOCTOSATENbHBIE U KOHTPOJIBHBIE pa0OTHI
no anredpe /i kinaccay -M.: Unekca,- 2005

10. Anre6pa : 9 kinacc : yueOHHUK JJIs1 yUaluxcs 001eo0pa3oBaTeIbHbIX
opranuzanuii / A. I'. Mepsnsik, B. b. Ilononckuii, M. C. Sxkup. — M. : Benrana-
['pad.

11. Anrebpa : 9 kiacc : AMAAKTUUECKUE MAaTEPUAIIBI : TOCOOUE JIJISl yUaIIUXCst
oO1ieo0pazoBarenbHbIX opranu3zanuii / A. I'. Mepsnsk, B. b. [Tononckuii, E. M.
Pabunosuu, M. C. fAkup. — M. : Benrana-I'pad.

12. Anre6pa : 9 kiacc : meronuueckoe nmocodue / E. B. byiko, A. I'. Mep3aisik,

B. b. Ilonouckuit, M. C. Axup. — M. : Benrana-I'pad.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. MunuctepcTBo o6pazoBanust PO: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/. Tectuposanue online: 5-11 kmaccor:
http://www.kokch.kts.ru/cdo/ .

2. O0pa3oBaTenbHbIN HHTEPHET-PECYPC I NIKOJILHUKOB, CTYICHTOB, yUUTEIEH
u poautenei, ttps://www.yaklass.ru/p/matematika#program-5-klass

3. O6pa3oBaTeNbHBIA UHTEPHET-PECYPC TSl IIKOJIBHUKOB,

https://resh.edu.ru/subject/archived/12/5/



4. Ilenarornyeckas MacTtepckas, ypoku B UIHTEpHET U MHOTO€ ApYToe€:
http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

5. Beepoccutickuii o0pa3zoBaTenbHbI mpoekT.https://xn--hladlhdnlo2c.xn--plai/






