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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIEYUBAET U3YUCHHUE JIPYTUX TUCHUUIUIMH KaK €CTEeCTBEHHO-
HAyYyHOTO, TaK W TYMaHUTApHOTO IIHUKIOB, €€ OCBOCHHE HEOOXOAUMO MJis
NpPOJOJKEHUS Oo0pa3oBaHUsT W JUIsl TOBCEIHEBHOW >ku3HU. Pa3putue y
oOydJaronMxcsi HAy4HbIX MPEACTABICHUM O TMPOUCXOXKIECHUH U CYIIHOCTU
anredpanyeckux aOCTpakIui, crnocode OTpaKeHUs MaTEeMaTUYECKOM HayKou
ABIIGHUH H TIPOLIECCOB B TMpPHUPOJAEC U OOIIECTBE, pOJM MaTeMaTHYECKOTO
MOJIETTUPOBAHUS B HAYYHOM IMO3HAHUU U B PAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KAYE€CTB MBIIUICHUS, HEOOXOIUMBIX ISl a/IallTallii B
cOBpeMeHHOM LH(poBoM ob1miectBe. M3yuenune anreOpsl oOecrieunBaeT pa3BUTHE
YMEHHsI HaONIonaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHHSI, CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOH
JCUCTBHS, BBIBOIBI, (POPMYTUPOBATh yTBepkIeHUs. OCBOEHHE Kypca anreOpsl
o0ecneunBaeT pa3BUTHE JJOTUUECKOTO MBIIIICHHS 00YYarOIIUXCS: OHU UCTIONb3YIOT
JNENyKTUBHbIE M HMHAYKTUBHBIE pacCyKIeHUs, OO0OOLIEHHE M KOHKPETHU3ALMIO,
abctparupoBanue U aHanoruto. OOyueHue aiaredpe mnpeanonsaraeT 3HaYUTENbHBIN
00BEM CaMOCTOSTENBHOM JAESTEIIEHOCTH 00YYaIOIINXCS, TOATOMY CaMOCTOSITEIIbHOE
pemieHre 3a7ad  OOy4YaIOIUMUCS SIBISIETCA pealu3aluedl AeITeIbHOCTHOTO
IPUHIMIA O0yYeHHUS.

B cTpyktype mnporpammel yueOHOTO Kypca «Anredpa» yriyOoi€HHOTrO
U3yYEHUsT OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUM:
«Yucna u BbUHCICHUA», «ANreOpanuecKkue BBIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX coaepiKaTeabHO-METOINYECKUX
JMHUM pa3BUBAETCs HA MPOTSHKEHUH TPEX JIET U3YUECHUS Kypca, B3aUMOJIEHCTBYSI C
ApPYyTUMH €ro JUHUSIMH. B Xxome m3ydeHHs Kypca OOydaromuMcs MPUXOIUTCS
JIOTUYECKH PacCyKIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBsI3M
C 3TUM B Iporpammy y4eOHOro Kypca «Anredpa» BKIHOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHbIE BO BCEX OCHOBHBIX pazJenax MaTeMaTHYecKOTo
oOpa3oBaHHS W  CIIOCOOCTBYIOIIME  OBJQJACHUIO  OOYYaIOIIMMHCS  OCHOB
YHHUBEPCAJIHHOTO MaTeMaTH4eCKOoro s3bika. Coaep)KaTelnbHOH W CTPYKTYpPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AireOpa» SBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Copepxanne nuHMH «YucCia W BBIYUCICHUS» CIY)KUT OCHOBOW MJiA
JaJIbHEHIIIETO W3YYCHHS] MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi TOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBSI3aHO C pAaIMOHAJIBHBIMA W HMPPANMOHANBHBIMU YHWCIaMH, (HOPMHUPOBAHUEM



IPEeICTaBIICHU O IEUCTBUTEIBHOM Unciie. 3aBEpIICeHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeIHeMY 00I1eMy 00pa30BaHHUIO.

ConeprkaHue IByX alreOpanyecKux JUHUN — « AJreOpandeckre BbIpaKeHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUAIOIIHUXCS
MaTEeMaTHYECKOro armapara, HeoOXOIUMOTro sl pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYXKarollel peanbHocTH. Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHHsl y4eOHBI MaTepuajd TPYHNIUPYETCS BOKPYT  PallOHAIBHBIX
BbIpOKEeHUN. AjreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH KakK s3bIKa JJis
MOCTPOCHUS MATeMAaTHYEeCKUX MOJIeJiel, OMHCaHUsl TMPOLIECCOB U  SBJICHUU
peanbHOTO MUpa. B 3anaun o0yuenus anredpe BXOIAT TakKe ajdbHEHIIee pa3BUTHe
AITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOTI'0, B YACTHOCTH, JIJIsl OCBOCHHMSI Kypca
MHPOPMATUKH, W  OBJAJECHUE HABbIKAMU  JEAYKTUBHBIX  PaCCYXIACHUM.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PA3BUTUIO BOOOpaKEHUS,
CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHATBHO-Tpa(PUUIECKON JIMHUYM HAIICJIICHO Ha MOJy4YeHUE
0oOy4aronMMuUCs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAeNn
JUIS OTIMCAHUS M UCCIIEI0BAaHUS pa3HOOOpa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
oOuiectse. M3yueHue Marepuaiia ClioCOOCTBYET Pa3BUTHIO y 00YyUaIOIUXCSl YMEHHUS
WCIIOJIb30BaTh PAa3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA A3bIKA MAaTEMaTHUKA —
CJIOBECHOT'0, CHMBOJIMYECKOTO, I'papuecKoro, BHOCHT BKJaJ B (POPMHUpPOBAHUE
MPEICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTHUU [TUBUIIN3AIUHN U KYIbTYPBHI.

VYrnyOnéHHslit Kypc anreOpbl XapakTepU3yeTcsi U3yUYeHUEM JI0IOTHUTEILHOTO
TEOPETUYECKOIO anmnapara U CBSI3aHHbIX C HUM METOJIOB pelieHus 3aaad. Anredpa
ABIIIETCS SI3BIKOM [T ONMCAaHUSA OOBEKTOB U 3aKOHOMEPHOCTEN, CITY’)KUT OCHOBOM
MaTeMaTHU4ecKoro mojenupoBaHus. Ilpu 3ToM camu 0OBEKTHI MAaTEeMaTUYECKUX
YMO3aKJIIOUEHU W TpPUHATBIE B airedpe mnpaBuWia HX KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUI OOOCHOBBIBATh U JIOKA3bIBaTh CYXICHUS,
pa3BUBAIOT MAaTEMAaTUYECKYI0 MHTYHUIUIO, KpPaTKO W HarJIsiJHO pPacKpbIBAIOT
MEXaHU3M JIOTMUECKUX OCTPOCHUH U ydaT UX MpUMEHEeHHI0. TeMm cambIM anreopa
3aHMMaeT OJHO U3 BEAYUIMX MECT B (OPMHUPOBAHUM HAYYHO-TEOPETUUECKOTO
MBIIICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IulaHy B /—9 Kjaccax u3ydaercs Y4eOHbIH Kypc

«Anredpa», KOTOPBIA BKJIIOYAET CJEAYIOLIME OCHOBHBIE pa3/eiibl COACPIKAHMS:
«Yucna ¥ BBIYUCIEHUS», «Anredpandeckue BbIPAXKECHUA», «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIUN.

Ha uzyuenue yue6HOTO Kypca «Anredpay» oTBoaUTCS 374 4acoB:

B 7 xyacce — 136 yacoB (4 yaca B He/IelI0),

B 8 xiacce — 102 gacos (3 yaca B HefIelI0),

B 9 kimacce — 136 yacos (4 yaca B HEZIEIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yuciia v BbIYUCTICHUS

Panmonaneupie ymucna. CpaBHEHHE, YNOPSAOYMBAHUE U apHUPMETHUECKHE
NEUCTBUA C PallMOHAILHBIMU YHciIaMi. YucnoBas mpsimMasi, MOJ1yJb YHCTIA.

Crenenb C HaTypajlbHBIM TOKa3aTeleM M €€ CBOMCTBA. 3amuch 4YHUCla B
JNECSITUYHOU MO3UIMOHHON CUCTEME CUHUCIICHUS.

Pemmennie TekCTOBBIX 3a7au apuPMeTHUECKUM criocoooM. Perienue 3amau u3
peasbHOM MPaKTUKU Ha YaCTH, Ha IPOOH, HA MPOIICHTHI, IPUMEHEHNE OTHOIICHUN U
MIPONOPIUI NP PELICHNUH 337a4, pEUICHUE 3a/1a4 Ha JIBH)KEHHE, padoTy, MOKYIIKH,
HAJIOTH.

JlenumocTs 1enbix uyncel. CBolicTBa ASIUMOCTH.

IIpocTeie u cocraBHple 4ncina. YETHble M Hedy€THblE uncia. [IpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku neIUMOCTH CYMMBI U
MIPOU3BECHUS LEJbIX YHCEII ITPU PELIEHUH 33]1a4 C MPAKTHYECKUM COJIEPKAaHUEM.

HaubGonpiuit oO1muii AenuTeNh U HaMMEHbIIIee 00I1ee KpaTHOE JIBYX UMCE].
B3aumHuo nipocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ ocratkoM. AprupMeTUUECKHE OTIEpaIliy HaJl OCTaTKaMH.

AJiredpanyecKue BbIPaKeHUs

BolpaxkeHne ¢ NepeMEHHbIMH. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMH.
[IpeacTaBieHye 3aBUCUMOCTH MEKy BETMUYMHAMU B BUI€ (DOPMYJIBI.

ToxnaectBo. ToxnecTBeHHbIE TPeoOpa30BaHus aareOpanyecKux BhIPAKEHUH.
JlokazaTrenbCcTBO TOXKICCTB.

Opnnounensl. OgHousIeH cTaHAapTHOTO BUja. CTerneHb OAHOUJIeHA.

MHorounensl. MHorouneH craHgapTHoro Buja. CTeneHb MHOrOYJIEHA.
CrnoxeHue, BBIUYMTAHUE, YMHOKEHUE U JeJIeHHe MHOTOwWIeHOB. [IpeoOpazoBanue
LIEJIOr0 BBIPAXKEHUSI B MHOTOWIEH. KOpHM MHOro4IeHa.

@opMyJIbl COKPAILIEHHOTO YMHOXEHUS: KBaJApaT CYMMbI U KBaJpaT Pa3HOCTH
JIBYX BBIP@XEHHM, Ky0 CyMMbI M KyO pa3HOCTH ABYX BBIPAKEHHM, Pa3HOCTb
KBa/IPaTOB JIBYX BBIPAKEHUM, MPOU3BEICHNE PA3HOCTU U CYMMBbI JABYX BBIPAKECHUI,
CyMMa U pa3HOCTh KyOOB JABYX BBIPAKCHU.

Pa3noxenue MHOTOWIEHAa Ha MHOKUTENU. BriHECceHHe 00111ero MHOKHUTENS 32
CKOOKU. MeTo1 rpynnupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OJHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUN. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallHH.



JluHerHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWMHOIO
ypaBHEHHs. PelleHne TEKCTOBBIX 33Jay C IOMOIIbI0 JIMHEHMHBIX YpPABHEHUMU.
JImHelHOe ypaBHEHHE, COEPKALIEE 3HAK MOYJIA.

VYpaBHeHue ¢ AByMsl niepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPAaBHEHUW C JIBYMS [EPEMEHHBIMU.
['padmyeckuii MeToA pelIeHHs CUCTEMBbl JIMHEWHBIX YypaBHEHUH C JABYMs
MepeMEHHBIMU. Perenre cucteM JIMHEWMHBIX YpaBHEHHUM C JBYMs MEPEMEHHBIMU
METOJIOM TOJCTAHOBKM M METOAOM cjoxkeHus. Cucrema JBYX JIMHEHHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMM KaK MOJICNIb PEAIbHOW CUTYaLIUH.

DOYyHKIHUU

Koopaunara Touku Ha npsiMoil. UncnoBble TPpOMEXKYTKU. PaccTosHne Mexy
IBYMs TOUYKaAMU KOOPJAHNHATHOUN MPSIMOiA.

[IpssmoyrosibHast cucremMa KoopauHaT. AOcuucca W OpAMHATa TOYKH Ha
KOOpJIMHATHOM T1ockocTh. [Ipumeps rpadukoB, 3amanubix hopmynamu. UteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEN.

OyHKIIMOHAJIBHBIE 3aBUCUMOCTH MEXIy BeluuuHamu. [lonsrue ¢GyHKIUU.
OyHKIMSA Kak MareMaTH4ecKkas MOJENb pealbHoro mporecca. Oonacth
onpeneneHus 1 00actb 3HaueHu Gynkuun. CrocoOsl 3ananus Gyukiuu. I'padpuk
¢byakuuu. [loHsATHA MakcuMymMa W MUHHMYyMa, BO3pacTaHus WU YOBIBaHHS Ha
MpUMeEpax peabHbIX 3aBUCUMOCTEN.

JIuneitnas Qynkuus, e€ cpoictBa. I'paduk nunelHol ¢QyHkuuu. ['padux
dyukuuu y = |X|. Kycouno-3amanubie GyHKINN.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBagpartnbie kopHU. Apu(dmMeTruecKrii KBaApaTHbIA KOPEHb U €ro CBOICTBA.
[TonsiTne wuppanmoHanbHOrO uymucia. JeHCTBUS C HPpPALMOHATIBHBIMU YHCIIAMMU.
CBoiicTBa I€MCTBUN C UPPALIMOHAIBHBIMU YnciaaMu. CpaBHEHHE UPPATMOHATBHBIX
quced.

[IpencraBienuss O pacClIMPEHUSIX YHCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHbIX, LIEJIbIX, PALIMOHAIBHBIX, JEUCTBUTENIBHBIX Yncen. CpaBHEHUE YUCEIL.
HucioBble IPOMEKYTKHU.

HevictBust ¢ ocrtatkamu. Ocrtatku cteneHen. [IpumMeHeHHe OCTaTKOB K
PEILICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MUPA, JIUTEIHHOCTH IPOIECCOB B
okpyxaronieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJiredpanyecKue BbIPaKeHUS

AnreOpandeckas apoOb. JlomycTUMBbIE 3HAUYEHUS TEPEMEHHBIX B JIPOOHO-
palMOHANBHBIX BbIpaKeHUAX. (OCHOBHOE CBOWMCTBO alreOpanyeckoil JIpoowu.



CnoxxeHue, BBIYMTAHUE, YMHOXXEHHE U JIeJIeHUE anredpandeckux JIpoOeH.
Brinenenue nenoit gactu anredOpanveckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxnecTBEeHHbIE npeoOpa3zoBaHus
PAlMOHAJIBHBIX BBIPAXKEHUMN.

JlomycTumble 3HA4YEHWs NEPEMEHHBIX B  BBIPAXKCHUSAX, COAEPKALIUX
apudmernyeckue KBaJpaTHble KOpHU. TOXJECTBEHHbIE MpPeoOpa3oBaHUs
BBIPOKECHHM, COACPIKANTNX apu(PMETHIECKIE KBaIpaTHhIC KOPHHU.

CreneHb ¢ 11eJIbIM TIOKa3aTeneM U e€ cBoiicTBa. [IpeobpazoBanue BeIpaKeHUH,
COJIEpIKAILIUX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHune. @opmyna KOpHEM KBagpaTHOTO YpaBHEHMS.
KosnuecTBO IEMCTBUTENBHBIX KOPHEW KBagpaTHOroO ypaBHEeHHs. Teopema Buera.
VYpaBHEHUS1, CBOJUMBIE K TUHEWHBIM YPAaBHEHUSM WJIU K KBAAPATHBIM YPABHEHUSM.
KBagpaTHoe ypaBHeHMe ¢ mapameTpom. PemieHue TEKCTOBBIX 3a1ad ¢ NMOMOIIBIO
KBaJIpaTHBIX YpaBHECHMUIA.

JpoOHo-panmoHalibHbIe  ypaBHEHHUsS. PerieHue  aIpoOHO-paIiMOHAIbHBIX
ypaBHeHUI. PenieHre TEKCTOBBIX 3ajad C IMOMOIIbIO APOOHO-pAIMOHATBHBIX
ypaBHeHU. ['padmyeckas UHTEpIIpeTaIisl YPaBHEHHM C IBYMS TIEPEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOICTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennoi. Ctporue n HecTporue HepaBeHCTBa. CIIOKEHHE
W YMHOXCHHME YHCJIOBBIX HEPaBEHCTB. OlLICHMBAaHWE 3HAYEHHS BBIPAKECHHUS.
Jloka3aTtenbCTBO HEPABEHCTB.

[lonsTie O pelmeHun HEpaBEeHCTBA € OJHOW NEepeMEeHHOM. MHOXKECTBO
pEIIEHNI HEpaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIvHEeHOE HEPAaBEHCTBO C OJHOW MEPEMEHHOW U MHOKECTBA €r0 PELICHUM.
Pelienne nMHENHHBIX HEPABEHCTB C OJHOW NepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIVHEMHBIX HEPABEHCTB C OJHOM NEpEMEHHOM. PelleHue TEeKCTOBBIX 3aaad ¢
ITOMOUIBIO JINHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DOYyHKIUHA

OO6nacth onpeneneHuss U MHOXKECTBO 3HaUeHU PpyHkiuu. CriocoObl 3agaHus
bynakuui. ['paduk Gynkuuu. Urenue cBoiictB QyHkimu no e€ rpaduky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIIUX PEATTbHBIE TPOIECCHI.

Jluneitnass ¢Qynkmus. DyHKIMM, ONMUCHIBAIOIIME TMPAMYIO W OOpaTHYIO
PONOPIUOHAIIBHBIE 3aBUCUMOCTH, UX IPpaUKH.

Oyuxiun Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| # ux cBoiicraa.
Kycouno-3amanneie GyHKITUN.



9 KJIACC

Yuciia 1 BLIYUCICHUA

Kopens n-ii crenenu u ero cBoiicTBa. CTENEHb C palMOHAIBHBIM [TOKa3aTelIeM
U €€ CBOMCTBA.

AJredpanyeckue BbIpaKeHUsA

ToxnecTBeHHbIE TPEeOOpa30BaHUsl BBIPAKEHHUH, COAEP)KAIIUX KOPEHb N-i
creneHu. ToXIecTBEHHbIE TPEOOPa30BaHUsl BbIPAKEHUH, CONEPKAIIMX CTEIEHb C
PalMOHAIIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxkenwne
KBaJIPAaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEH.

YpaBHeHMs M HEPABEHCTBA

bukBaaparasie ypaBHeHUs. [IprMepbl TpUMEHEHUN METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHUid, 3aMEHbl MEPEMEHHOM, TpaUuecKoro MeToja MpHU pPELICHUU
ypaBHEHHM 3-i1 U 4-i1 CTEIIEHEN.

Pemenne npoOHO-pallMOHATIBHBIX YPAaBHEHUIA.

Pemenne cucrteM ypaBHEHHM C IByMs IEPEMEHHBIMU. Pemenne nmpocrenmmx

CUCTEM HEJIMHEHHBIX YpaBHEHUU C ABYMs NEpEeMEHHBIMH. ['paduueckuili MeTo[
pELIEHNs CUCTEMBI HEJINHEMHBIX YPABHEHUH C IBYMs IEpeMEHHBIMU. CucTeMa IByX
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH KaK MOJIENIb PEAIbBHOW CUTYAaIIUH.

Uucnosele HepaBeHCTBA. PellleHne JIMHEMHBIX HEPaBEHCTB. J[OKa3aTesbCTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBA € OJHOM NEPEMEHHOM. PelieHue KBagpaTHBIX
HEpaBEHCTB rpa)uyecKUM METOJIOM M METOAOM HHTEpPBAJIOB. MeTO] MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTelime HepaBeHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTtBO ¢ ABymMs IepeMEHHBIMHU. PelieHne HepaBeHCTBA € JABYMs
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C IByMsI IEpEeMEHHbIMHU. ['paduueckuii Mmeton
pELIEHNs CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOYyHKIUHA

Oynkrusa.  CpodictBa  QyHKOMA:  Hyad  QYHKIUH,  MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHUs M YOBbIBaHUS (PYHKIIMH,
4YETHBIC ¥ HEUETHBIE (PYHKIIMH, HAauOOJIbIlIee M HAUMEHbIIee 3HaUeHUs (QYHKIUY.

KBagpatuunas Qyukmuss wu e€ cBoiictBa. lcmonb3oBaHme CBOWCTB
KBaJApaTUYHON (PyHKIMM 1715 perienus 3a1ay. [loctpoenne rpaguka KBagpaTuuHOM
¢yukuuu. Ilonoxxkenue rpaduka KBagpaTUYHON (DYHKIHMH B 3aBUCHUMOCTU OT €€
koo punuentos. I'papukn Gpynkmmii y =ax2, y = a(X — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GyHKIHIA ¢ TOMOIIBIO IPEOOPa30BaAHUM.

HpobHo-nuuenHas ¢ynkuug. VccnenoBanue ¢GyHKUIUM.

Oynkuus Y = X" ¢ HaTypaJbHBIM MOKa3arteaeM N U e€ rpaguk.



YucJioBbIE 10CIEA0BATEIHHOCTH U IIPOIPEeCcCHH

[lonsiTue 4ymucinoBoM mocienoBareabHOCTH. KoHeuHble U OECKOHEYHbIE
nocienoBaTenbHOCTH.  OrpaHuyeHHas  MOCJIENOBATEIBHOCT.  MOHOTOHHO
Bo3pacraromas  (yOwiBaromiasi)  mocienoBateabHOCTh.  CrocoObl  3amaHus
MOCJIEI0BATEILHOCTH: OIMCATENbHBIN, TaOMWYHBINA, C TMOMOIIbIO (QOPMYIBI N-TO
YJI€Ha, PEKYPPEHTHBIN.

Apudmernueckass u reomerpuueckass mporpeccu. CBOICTBa YJIEHOB
apuMeTHYECKOM U TeoMeTpuueckord mporpeccuil. dopmynbl N-To  4ieHa
apu(pMeTHYecKoil U reomerpuueckoil mporpeccuit. @opmMynbl CyMMbI MEPBBIX N
YJICHOB apuU(PMETHUECKON U TeOMETPUUECKON mporpeccuil. 3aaun Ha MPOLEHTHI,
OAHKOBCKHUE BKJI/Ibl, KPEIUTHI.

IIpencraBienue O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBaHUHU
0eCKOHEYHO yObIBAIOLIEH reOMETPUUECKON IPOrPECCUH.

Meton mareMarnueckor uHAYKUMU. [Ipocrenme npumepsl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTIEBPA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHUA MPOrpaMMbl MO MaTEMAaTHKE
XapaKTEepU3yrTCS B YACTH:

1) mMaTpHOTHYECKOTO BOCTIUTAHMSI:

IIPOSIBJICHUEM HMHTEpeca K IPOLNUIOMY M  HACTOALIEMY POCCHHCKON
MaTeMaTUKH, L[EHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHICKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTEeMaTHYECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITHUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) TPa’KAAHCKOTO U TyXOBHO-HPABCTBEHHOT0 BOCIIHTAHHUSI:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEANU3alUU €ro
OpaB, IMpPEJICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp IPaKJAaHCKOro oOIecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO ATHUECKUX MPOOJIEM, CBA3aHHbBIX
C NIPaKTUYECKUM MPHUMEHEHHEM JOCTHKEHUN HayKHh, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) TPY10BOT0 BOCIIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTeMaTH4YE€CKOro
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH >KU3HU JUIsl YCIENTHOW MpodecCHoHaNbHON
JESITeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBHIyalIbHOU TPAEKTOPUU 00pPA30BAHMS M KUZHEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

CIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKIEHUH, YMEHHIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) neHHOCTEl HAYYHOTO MO3HAHUS:

OpUEHTallMed B JIEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
NpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHMMAHMEM MAaTeMAaTHUYEeCKOW HayKu Kak cdepbl 4YelOBEeYECKON
NEATEIbHOCTH, JTANOB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYyJbTYpOW Kak CPEICTBOM
ITO3HAaHUS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIBCKOM AESITEIBHOCTH;



6) ¢usuueckoro BocnuTaHUs, GOPMHUPOBAHHUA KYJIbTYPHI 310POBbSI H
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO TPUMEHATH MaTEMaTHUYECKHWE 3HAHHUS B HWHTEpeEcax CBOETO
3I0pOBbsl, BEACHHMS  340pOBOro  oOpa3a JKM3HM  (3J0OpOBOE  IHUTAHHE,
cOAaHCUPOBAHHBI pPEXKUM 3aHATUH U OTIbBIXA, peryisipHas (¢uznyecKas
aKTUBHOCTH ), C(hOPMHPOBAHHOCTBIO HaBbIKA pediekcru, IpU3HAHUEM CBOETO IPaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHUS:

OpUEHTalMEN Ha MPUMEHEHUE MAaTEMAaTUIECKUX 3HAaHUH JIJIsl pelIeHMs 3a/1a4 B
00J1acTU COXPAHHOCTH OKPYXalOLIe cpelibl, IUIIAHUPOBAHMSI TOCTYIIKOB M OLICHKU
UX BO3MOJKHBIX MOCJIEACTBUI AJIsl OKPYKAIOUIEH Cpe/ibl, 0OCO3HAHUEM TJI00AJIBHOTO
XapaKTepa S3KOJOTMYECKUX TPOOJIEM U ITyTEH UX PELICHUS;

8) aganTanuu K M3MEHSIIOIIMMCS YCJIOBHSIM CONHMAJIBLHON W MPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JACSITENBHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCS Yy APYIHX JIOJEH, NPUOOPETaTh B COBMECTHOW IEATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTUX;

HE0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UJEH,
HOHATHUSA, TUNOTE3bl 00 0OBEKTAX U SABJICHUSX, B TOM YHUCIIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHMMATH
CTPECCOBYIO CUTYallMI0 Kak BbI30B, TPEOYIOLIUI KOHTPMEpP, KOPPEKTHPOBATH
OpPUHUMAaeMble pPEIIEHUS U JAEUCTBUSA, (POPMYJIUPOBATh U OLEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TIpOrpaMMbl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oOpa3zoBanus y oOydaromierocsi OyayT copMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHHEM YHUBEPCATHLHBIMA
MO3HABATEIBHBIMU ~ JICWCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JICHCTBUSIMU M YHHBEPCAIbHBIMU PETYIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHMBEpPCAJIbHbIE yYeOHbIe 1eliCTBUS
ba3oBble jornyeckue 1eicTBUA:

BBISIBISITh U XAaPAKTEPU30BaTh CYILIECTBEHHBIE INPU3HAKKM MaTEMAaTHUYECKUX
OOBEKTOB, TMOHATHUHA, OTHOIIEHHA MEXAy MOHATUSAMHU, (POPMYIMPOBATH



onpeeeHus MOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIIH,
OCHOBaHUS JJ1s1 0000ICHUS ¥ CPaBHEHHSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTb U  NIPEeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U TIPOTHUBOPEUHSI
B (pakTax, JaHHBIX, HAOIMIOACHUSX W YTBEPKACHUSAX, IpejiaraTh KPpUTEpUU JUIs
BBIABJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUM;

JieaTh BBIBOJBI C MCMOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

pa30OupaTh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIACHUMN (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITENFHO JOKa3aTeNbCTBA MaTeMaTHUECKUX
(dakToOB, BBICTpPAWBATh ApPTyMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW HHAYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyxJIeHus;

BBIOMpATh Ccrmocod pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEILLIECHUs, BEIOMPATh HAMOO0JIee MOIXOAIIUN C YYETOM CAMOCTOSTENBHO
BBIJICTICHHBIX KPUTEPUEB ).

ba3oBble ncciieqoBare/bCKue JeiCcTBUA:

MCIIONIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKANA HMHCTPYMEHT MO3HAHMUS,
(opMynMpoBaTh  BONPOCH,  (PUKCHUPYIOINIME  MPOTUBOpPEYUE,  MpoOIIeMy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBAaThb HMCKOMOE U JaHHOE, (OpMHpPOBATH TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY AKCIEPHMEHT,
UCCIIEJIOBAaHUE IO YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOoro OOBEKTa,
3aBHCHUMOCTE 0OBEKTOB MEX1y COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
npoBeAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIEPUMEHTa, OLIEHWBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATh
IPEINOJI0KEHHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISBIIATh HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(OpPMAIIUH, JTaHHBIX,
HEOOXOMMBIX JIJIsI PEIICHHUS 3a]1a4H;

BBIOMpPATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH W WHTEPIPETUPOBATH
nH(}OpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOWpaTh (Qopmy mpeacTaBieHuss WHGOpPMAIMA W WUTIOCTPUPOBATH
perraemMbIe 3a/1a4u CXeMaMH, TuarpaMMamMu, HTHOU TpaduKoi U uX KOMOWHAIIUSMY,

OIICHUBATh HANEKHOCTh MHPOPMAIIUUA TIO KPUTEPHUSIM, MPEIOKEHHBIM WU
c(OpMYIHPOBAHHBIM CAMOCTOSATENBHO.



KoMMyHHKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIE el CTBUs

BOCIIPHHHMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IEISIMHU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHSI B YCTHBIX
M TIMCBbMEHHBIX TEKCTax, JaBaTh IOSICHEHUS T1I0 XOJy peIIeHUs 3ajadd,
KOMMEHTHPOBATH MTOJTYYCHHBIA PE3YNbTaT;

B XOJI¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOUW TEMHI,
poOJIeMBI, pemaeMOil 3aJaud, BBICKA3bIBATh HJCH, HAIICJICHHBIC HaA TIOHMCK
pEIICHUS, COIOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KUBaTh PAa3IMYUe M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IPEJICTABIIATh PE3yJbTaThl PEIICHUS 33J1auH, SKCIICPUMEHTA, UCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4ETOM 3aj1a4
IIPE3CHTAIMH 1 OCOOCHHOCTEH ayIUTOPHUH;

MMOHUMATh M HCIOJB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIAWBUIYATbHON
paboThl TpW pEIMICHHH Yy4YeOHBIX MaTEeMaTHYeCKHX 3a7ad, MPUHUMATh IIeNb
COBMECTHOM JEATEIIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI,
pacrpeniensiTb BUABI padOT, JOTOBapHBATHCS, OOCYXJaTh IPOIECC M pe3yJIbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYNMOBBIX dopMmax padoThl (00CYyXKIAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U UHBIC); BBIMOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH
CBOM JCHCTBUS C APYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KaueCTBO pe3yjabTara u
KadeCTBO CBOETO BKJIa/ia B OONTUI pe3yJbTaT M0 KPUTEPUIM, CHOPMYITHPOBAHHBIM
y9aCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHHBEPCAJbHbIE yUeOHbIE 1eHCTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI ISl PENICHUS B JKM3HEHHBIX M YYCOHBIX CHUTYaITUsX,
OPHMEHTUPOBATHCS B PA3IUYHBIX MOIX0JaX MPUHATHUS PEIICHUN (MHIUBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3aaadd (WIH €ro
4acTh), BBIOMpaATh CIOCOO peEIIeHUS ¢ Y4E€TOM HMECIOIIUXCSI PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI
perieHunii ¢ yaéToM HOBOM MHGOpPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAJILHBIN MHTEJJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysbTaTa
pelieHnss MaTeMaTHYEeCKOM 3a/1aun, CAMOMOTHBAITUN U PeDIICKCUU;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUU 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pEe3yjbTaTa JNEATEIBHOCTH MOCTABICHHON L€ U
YCIIOBUSIM, OOBACHATH MPUYMHBI JOCTHKCHHS WM HETOCTIXKEHUS 11€TH, HAXOAUTh
OLIHOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BbIpaXKaTb SMOLMU IPU H3YyYEHUH MaTEMAaTHUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOIIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4u.

HPEIMETHBIE PE3YJIbTATBI

K xoHiy o0y4yenus B 7 Kjaacce 00yJaromMiCs MOJIYIUT CIETYIONINE PEAMETHBIC
pe3yabTaThl:

Yucaa 1 BbIYUCTICHUA

PanmonanbHbie yncna.

[lepexoauTh OT 0AHOM (DOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOK).

Hcnonb30BaTh MOHATHS MHOKECTBA HATYPAJIbHBIX YUCEJ, MHOYKECTBA LEIBIX
Yyucell, MHOXKECTBAa pPAallMOHAIBHBIX YHUCEI MpPH PEUICHWH 3a/a4d, IPOBEIACHUU
paccy X IeHUN U TOKa3aTEIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT MTO3UIIMOHHOM 3aMKMCH HATYPAJIbHOTO YKCIIA.

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCJIA.

BoinonHsaTh, coyeTas YCTHbIE M MNHChbMEHHBbIE NPUEMBI, apudmeTHdecKue
JEUCTBUS C pallMOHAIBHBIMU YHCJIAMU, UCIIOJIH30BaTh CBOMCTBA YKCEI U IIpaBUiia
JNEUCTBUM, NPUEMBI PALIMOHATIBLHBIX BBIYHCICHUM.

BrInonHaTh 1eHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MTOKA3aTeIISIMH.

HaxoauTh 3HaYeHUs YUCIIOBBIX BBIpAKEHUMN, COAEPXKAIUX pPAIlMOHATBHBIC
YuCcjia M CTEMEHM C HATypaJbHBIM I[IOKa3aTelieM, MPUMEHSITh pa3HOOOpa3HbIe
CIocOObl ¥ TPUEMBI BBIUUCIICHUSI, COCTABIISATh U OLIEHUBATh YUCIIOBBIC BHIPAKCHUS
MIPU PEIICHUU MPAKTUUECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyTIJISTh YKCIIa € 3aJaHHON TOYHOCTBIO, a TAKKE MO CMBICTY MPAKTUYECKOU

CUTYyallld, BBIMOJHATH MPUKUIKY M OLEHKY pPe3yJbTaTa BBIYMCIEHUN, OLECHKY
3HAYEHUH YHCIIOBBIX BBIPAKEHHI, B TOM YHCIIE MIPU PEIICHUH MPAKTUYECKUX 33/1a4.

Pemate TekcToBBIC 3amauu  apuMETUYECKUM CIIOCOOOM, HCIOJIb30BaTh
TaONMIIbI, CXEMBI, YEPTEXKH, IPYrUe CpPEICTBA MPEICTABICHUS JaHHBIX TIPH
pelIeHnuu 3a1ay.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ayd, CBSI3aHHBIC C OTHOIIEHUEM
BEJIMYMH, MNPONOPIHOHAIBHOCTHIO BEJIMYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pEUICHUS 3aJa4 ¢ YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMOCTb.



Jloka3bIBaTh U MPUMEHSTH IIPU PEUICHUU 3a]1a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKku IEIUMOCTH CYMMBbI U MPOU3BECHUS 1ICJIBIX YHCEL.

PacknanpiBaTh HAa MHOXKUTEIHN HAaTYpaIbHbIE YKCTIA.

CBoOOAHO oOmMEpUpOBaTH MOHATUSAMU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHUCIIA.

Haxonute HanOONBIIMI OOIMIMIA ACTUTENh W HAaUMEHBIIIEE O0Iee KpaTHOE
YyuCell U UCIOJIb30BaTh UX MPU PELICHUHU 3a]a4, MIPUMEHSTh alropuTM EBKinaa.

OnepupoBaThb TOHSTUEM OCTaTKa IO MOAYJIIO, MPUMEHATh CBOMCTBA
CpPaBHEHHU MO MOAYJIIO.

AJiredpanyecKue BbIPaKeHUs

BripaxkeHus ¢ nepeMeHHbBIMU.

Hcnonb3oBath anredOpanyeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€
B IPOIIECCE OCBOCHUS yUeOHOr0 MaTepuaia.

HaxoguTh 3HaueHuss OYKBEHHBIX BBIPKCHHU TpPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

Hcnonws3oBaTh  MOHATUE  TOXKAECTBA,  BBINOIHATH  TOXKICCTBEHHBIC
npeoOpa3oBaHus BHIPAKECHHH, TOKAa3bIBATH TOXKICCTBA.

MHOTrO4JICHBL.

BrinonHsaTh mpeodpa3oBaHus 1EJI0T0 BHIPAXKEHUS B MHOTOWICH TPUBEIACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

Breinonuats necTBUs (CI0KEHUE, BRBIUUTAHUE, YMHOXKEHHE) ¢ OJIHOUJICHAMU
U C MHOTOWICHAMHU, IPUMEHITH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJApaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTU, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BIYUCICHUM.

OcymIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMXHTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEro MHOXKHTEIIS, TPYINIUPOBKHA CJIAra€MbIX, MPUMEHSS
(dbopMyIIbI COKPAIIEHHOTO YMHOKECHHUSI.

[IpumensTh npeoOpazoBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMAaTHKH, CMEKHBIX TTPEAMETOB, U3 PEaIbHOU MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTEIEHENM C HATypPAIbHBIMHM I10Ka3aTEIAMU IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuMHEHHBIE ypaBHEHMs C OLHOW IIEPEMEHHOM, NPUMEHSS IpaBUIIa
nepexojia OT UCXOAHOTO YpaBHEHUSI K pPaBHOCUIIbLHOMY emy. [IpoBepsaTh, sBiseTCs
JIX YUCJIO KOPHEM YpaBHEHUS.

[TonGupate npuMepbl Map 4YUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON MJIIOCKOCTU TPpa(UK JTMHEHHOTO YPaBHEHUS C ABYMsI
MePEMEHHBIMHU, TOJIB3YSICh TPA(PUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHECHHUSI.



Pematb cuctemsl ABYX JIMHEUHBIX YPABHEHUM C ABYMsS EPEMEHHBIMU, B TOM
qrciie rpaduIecKu.

CocTaBnaTh M pelaTh JMHEWHOE YpPaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCIOBUIO 33J]a4l, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DOYyHKUMHU

Koopaunate! u rpadukm.

N300paxaTh Ha KOOPIMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KU, HUHTEPBAJIbI, 3AIIUCHIBATh YHCIOBBIE IPOMEKYTKH HA
aredpanvdeckoM s3bIKeE.

OtMeuaTh B KOOPJAMHATHOM MIIOCKOCTH TOYKH 10 33JIaHHBIM KOOPJIMHATAM.

QyHKIUN.

CtpouTth rpapuku TMHEHHBIX (YHKIIHIA.

OnuceiBaTh € MOMOMIIBIO (YHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMsi, 00bEM padOTBHI.

HaxoauTs 3HaueHne pyHKINU 10 3HAYCHHIO €€ apryMeHTa.

[Tonumars rpaguueckuii cnocod MpeACTaBlIEHUsS U aHATU3a UH(pOpMalUH,
U3BJIEKaTh U UHTEPIPETUPOBATh HH(POPMALIMIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCHUMOCTEH.

Hcnonbs3oBaTth CBOMCTBA (YHKUMWA I aHajdu3a TpadHUKOB peasbHBIX
3aBUCUMOCTEN (HyIM (PYHKUMH, TPOMEKYTKHM 3HAKOMOCTOSHCTBA (DYHKIMH,
MIPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKIMU, HauOOJblllee M HAUMEHbILIEE
3HA4YCHUS PYHKITUN).

Hcnonp3oBath rpaduku i UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pEelIeHNH 3a7a4 U3 IPYTrux YYeOHBIX IPEIMETOB U PEAIbHON KU3HH.

K xonIty 00yuenus B 8 kiiacce 00ydarOmuiics MOTYyUUT CIACAYIOMNE PEIMETHBIC
pe3ybTaThI:

Yuciia v BbIYUCTICHUA

HppauunonanpHbie yncia.

[lonuMare W HCHONB30BaTh MPEACTABICHUS O PACHIMPEHUH YHUCIOBBIX
MHOKECTB.

CB00OOIHO OTepUpPOBATH MOHSATUSIMU: KBaAPATHBIA KOPEHb, apu(PMETUICCKUIA
KBaJIPATHBIM KOPEHb, UPPALMOHATIBHOE YKCII0, HAXOIUTh, OLICHUBATH KBAJpPaTHbIC
KOPHHU, UCTIONIB3Ysl MPU HEOOXOUMOCTH KAJIbKYJISTOD, BBITIOJIHATH IPEOOpa30BaHUs
BBIPAXKCHUH, COAEPKALINUX KBAAPATHBIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayajabHbIE NPEACTABIEHUS O MHOXECTBE JIEMCTBUTEIIBHBIX
qyuces IS CpaBHEHUs, OKPYTJICHHUSI U BBIYMCICHUH, N300pakaTh JIEHUCTBUTEIIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



Hcnonb3oBath 3amucu OOJBIIUX M MaJbIX YKCEN C MOMOUIBIO JECATUUYHBIX
npobeit m cremeHedd yucna 10, 3amMCBHIBaTh W OKPYIJIATh YHUCIOBBIC 3HAYCHUS
peabHbIX BETUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUIA.

J1enmMMOCTb.

CB0OOHO ONEepUpPOBATH MOHSATUEM OCTaTKa 110 MOJTYJIIO, TPUMEHSTH CBOMCTBA
CpPaBHEHUI MO MOMYJ0, HAXOAUTh OCTATKU CYMMBI U MPOU3BEACHUS M0 JAHHOMY
MOJYJIO.

AJiredpanyecKue BbIPaKeHUs

JpoOHO-palinoHalIbHbIE BBIPAKEHUSI.

Haxogute pomyctumbie 3HAYEHUS MEPEMEHHBIX B APOOHO-palMOHATBHBIX
BBIPKCHUSIX.

[TprMeHATH OCHOBHOE CBOMCTBO paIlliOHAILHOMN IPOOH.

BoinonHsaTh npuBeieHUe anredpandeckux Apoodeit Kk o0ieMy 3HaMeHaTeNto,
CJI0’KEHHUE, YMHOKEHHE, JICJICHHE alire0pandecKkux JIpoOeii.

BrINoMHATE TOXAECTBEHHBIE TPEOOPA30BaHUS PAITUOHATBHBIX BEIPAKEHUM.

[IpumeHnsaTh npeoOpa3oBaHus BHIPAXKECHUH JJI PEIICHUs Pa3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Crenenu.

[IpuMeHsSITh TMOHATHE CTENEHH C IeJbIM IOKa3aTelieM, BBIMOJIHATh
npeoOpa3zoBaHus BHIPAXKEHU, COAEPKALIUX CTETICHH C LIETbIM IMOKa3aTeIeM.

UppanmonanbHbie BRIpaXKEHUS.

HaxoauTe gomyctumbie 3HaYEHUS IEPEMEHHBIX B BBIPAKEHUAX, COACPIKAIINX
apupMeTHYeCKre KBaJApaTHbIE KOPHH.

Boimonusate npeoOpa3zoBaHusi UPPANUMOHAIBHBIX BBIPAKEHUHN, HCIIOJIb3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs M HEPABEHCTBA

Pemats kBasipaTHBIE YpaBHEHUSI.

Pemate npoOHO-panioHanbHbIe YpaBHEHHUS.

Pemiats nuHeElHBIE YpaBHEHUS C I[ApaMETPAMH, HECIIOKHBIE CHCTEMBI
JINHENHBIX YPABHEHUH C IMapaMeTpaMH.

[IpoBoauTh HCCENOBaHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE C
MpuMeHeHneM rpaduIeCcKux npecTaBieHul (yCTaHABINBATh, UMEET JIU YPAaBHCHHE
WJIM CUCTEMa YPABHEHUM PEIIEHUs, €CJId UMEET, TO CKOJIBKO, U TpoYee).

[lepexoauTh OT CIOBECHOU (POPMYITUPOBKH 3a7auyu K €€ anreOpandeckoit
MOJCIA C TIOMOIIBIO COCTaBJICHUSI YpaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIauy MOJIyYEHHBIN pe3yibTarT.

[IpuMeHSTh CBOKMCTBA YHCIOBBIX HEPABEHCTB ISl CDABHEHHS, OLICHKHU, PEIIaTh

JMHENHBIC HEPABEHCTBA C OJIHON MIEPEMEHHON M UX CUCTEMBI, 1aBaTh rpauuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.



DYyHKUHMHU

[Tonumarhe U KCIOJIB30BaTh (DYHKUMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJINYECKUE OO03HAYEHMSI), ONPEIECNIATh 3HAYEHHE (YHKIUM O 3HAYECHMIO
apryMeHTa, ONpeIeIsATh CBOWCTBA (DYHKIIMU 1O €€ TpaduKy.

Crtpouts rpaduku QyHKINN , OMUCHIBATH CBOMCTBA YMCIOBOM (PYHKIIMH I10 €€

rpauky.

K xonIty 00y4uenus B 9 kiiacce 00ydJaromuiics MOTYyIUT CIASAYIONMNE MPEAMETHBIC
pe3yabTaThl:

Yuciia v BbIYUCTICHUS

CB0oOOHO oOmnEepUpoBaTh MOHATUAMH: KOpPEHb N-W CTENEHHU, CTENEeHb C
pPAalMOHAIBHBIM IIOKA3aTeleM, HaXOAUTb KOPEHb N-iI CTENEHH, CTENEHb C
palMoOHaJIbHBIM [OKa3aTeleM, HCHOIb3ysl MpU HEOOXOAUMOCTH KaJbKyJIATOD,

MIPUMEHSTH CBOMCTBA KOPHSI N-i1 CTENIEHU, CTENIEHU C PALIMOHAIIbHBIM MOKA3aTeNIEM.

Hcrons30BaTh MOHSATHE MHOXKECTBA JIEMCTBHUTENBHBIX YHCEN IIPU PELICHUN
3a/1a4, NPOBEJCHUN PACCYXKIACHUH U T0KA3aTEIbCTB.

CpaBHHBaTh M  yHOPSAIOYMBATH JICHCTBUTENBHBIE YKCIA, OKPYIJIATH
JEUCTBUTEIILHBIE YHCIIA, BBIIOJHATh NPUKUIKY PE3YJIbTATa BBIYUCICHUN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUH.

AJiredpanyecKue BbIPaKeHUs

CB00OOIHO OneprupoBaTh MOHATUEM KBAJPATHOIO TPEXUJIEHA, HAXOJUTh KOPHU
KBaJIPaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaApaTHBINM TPEXUIICH HA JINHEWHBIE MHOKUTEIH.

YpaBHeHMs M HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIE YPABHEHHUSI, YDABHEHMSI, CBOASAIIMECS K HUM,
IpOOHO-pallMOHANIbHBIE YPABHEHUSI.

Pemate HeC0kKHBIE KBaAPATHBIE YPABHEHHUS C TAPAMETPOM.

Pemate JMHEVMHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BAaTh
METOJI MHTEPBAJIOB, M300pa)kaTh pELICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aMMUCBIBATh PELIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemars cucrtemsl IByX JIMHEMHBIX YPAaBHEHUM C JIByMsS INEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHUM, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

PemaTe HecioXHBIE CUCTEMBbl HEIMHEHMHBIX YPaBHEHUW C IapaMETPOM.

[IpuMeHATh METOJIbl PAaBHOCWIIbHBIX MPE0OPa30BAHMMA, 3aMEHbI IEPEMEHHOM,
rpaguueckoro MeTo/ia Mpy pelieHuy ypaBHeHU 3-i1 U 4-ii CTeneHe.

Pemate  cucTeMbl  JUHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMbI
HEPABEHCTB Ha YKMCIIOBOM MPSIMOM, 3aMUCHIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate ypaBHEHUS, HEPaBEHCTBA W WX CHUCTEMbI, B TOM UYHCIE C
OrpaHUYECHUSIMU, HAIIPUMED, B LEJBIX YACIAX.



[IpoBOaUTH HCCIIENOBAHUS YPABHEHHN U CUCTEM YPAaBHEHUM, B TOM YHCIE C
MIPUMEHEHHUEM IpapUUeCcKUX MpeACcTaBICHH (YCTaHABINBATh, IMEET JI YPABHEHHE
WJIM CUCTEMA YPAaBHEHH PEICHUS], €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate TekcTOBBIE 3aJayu  anreOpanvyeckMM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHHS YPABHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W WX CHUCTEMBI JUJISI COCTABJICHHMS
MaTeMaTUYECKOW MOJENM pPEeaJpHOM CHUTyalMM WIM MNPUKIAJHOM 3aJayu,
MHTEPIPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucaoBbie MOCIEA0BATEIbHOCTH U MPOTPECCUH

CB0OOAHO omepupoBaTh TMOHITHUSAMHU: 3aBUCUMOCTb, (YHKIHUS, Tpaduk
byHKUIMK, TpsMas MOPONOPLHUOHATIBHOCTh, JIMHEWHas ¢GyHKuMs, oOpaTHas
MPONOPLIMOHANIBHOCTD, Mapadosa, runepooia, KyCOuHo-3adanHas QyHKIHs.

HccnenoBath pyHKIHIO 110 €€ rpaduKy, YyCTAaHABINUBATH CBOMCTBA (DYHKIIMA:
00JIaCTh OMNpEeNETCHUsI, MHOXXECTBO 3HAYEHUH, HYIW (QYHKIUH, TPOMEKYTKH
3HAKOMNIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusd M yObIBaHMs, UYETHOCTh H
HEYETHOCTh, HAUOOJIbIIIEE U HAUMEHBIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacnio3naBaTh KkBazpaTHuHy0 (QYHKIUIO 110 (HopMyIie, MPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Onpenenars noyioxkeHue rpadvka KBagapaTUHIHON (YHKIHUU B 3aBUCUMOCTH OT
e€ Koa(phULIHEHTOB.

Crpouth rpapuk KBagpaTWUYHOW  (YHKIMHM, OINUCHIBAaTH  CBOMCTBA
KBaIpaTUIHOU PyHKIHU 10 €€ rpaduKy.

Hcrnonb3oBaTh CBOMCTBA KBAPATUUHON (DYHKITUU JIJIs1 PEIICHUS 3a7a4.

Ha npumepe kBaapaTiuHoi yHKIIMU CTpouTh rpaduk ¢pynkimu y =af(kx + b)
+ C ¢ moMoInkko mpeodpasoBanuii rpaduka Gyaxiuu y=Ff(X).

NnnrocTprpoBath ¢ IOMONIBIO Tpadrka peaibHyI0 3aBUCUMOCTD WIIH MTPOLIECC
[0 UX XAPaKTEPUCTHUKAM.

ApudmMeTnyecKkas M reOMETPUYECKas POrPeccum

CB00OOAHO ONEPUPOBATH MOHATUAMMU: MOCIEAOBATEILHOCTD, apupMeTUYECKas
Y T€OMETPUYECKasi IPOrPECCHH.

3amaBaTh MOCHEAOBATEIBHOCTH pPa3HbIMU CIIOCOOAMU: OMMCATEIbHBIM,
TaOJIMYHBIM, C TIOMOLIBIO (POPMYJIBI N-TO UJieHa, PEKYPPEHTHBIM.

BbInonHAT,  BBIYMCICHUS C  HUCHOJB30BaHHWEM (opMmyn N-ro 4jeHa
apu(pMETHIECKON U TEOMETPUIECKOMN MPOTPECCUi, CyMMBI TIEPBIX N YJICHOB.

N300paxaTh 4Yj€HBbl MOCJIEI0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
TUIOCKOCTH.

PemaTe 3amaun, CBSI3aHHBIE C YHMCIOBBIMH IIOCJIEN0BATEIBHOCTSIMU, B TOM
quCclie 337a4d U3 pealbHOM JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IHU(PPOBBIX
TEXHOJIOTHH).



Pacno3naBate ¥ TNPUBOJUTH MPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
MOCTICIOBATEIbHOCTEH,  OTpAaHMUYEHHBIX  IOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTamux (YOBIBAIONIUX ) TOCIEI0BATEILHOCTEH.

HmeTth mpeacTaBieHne 0 CXOJUMOCTH MTOCIEI0BAaTENbHOCTH, YMETh HAXOAUTh
CyMMy O0€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MPOTPECCHH.

[TpuMeHsTh METO MAaTEeMaTUIECKOM MHITYKIHH TIPU PEIICHIH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne i/ HaummenoBanmue pa3xejioB U TEM K()HTP()J‘[])]-[[,[e (IIPI(l)pOBLIe)
Bcero o0pa3oBaTejIbHbIE
IporpamMMsl padoThI
pecypchbl
1 UHNCJIA 1 BBIUMCJIEHUSL. 3 ) https://www.yaklass.ru/
PanunonanbsHble Yncia (IOBTOPEHHE) https://resh.edu.ru
OYHKIMU. https://www.yaklass.ru/
2 5 - ;
Koopmunars! u rpaduku. OyHkimm https://resh.edu.ru
3 AJITEBPAMYECKUE BBIPAYKEHU AL 3 1 https://www.yaklass.ru/
BoipaxkeHus ¢ IEpeMEHHBIMH https://resh.edu.ru
4 YPABHEHUS 1 CUCTEMBI 17 1 https://www.yaklass.ru/
YPABHEHUMN. https://resh.edu.ru
JInHeliHbIe ypaBHEHMS
5 UNCJIA 1 BBIUMCJIEHUSL. 5 ) https://www.yaklass.ru/
CreneHb ¢ HaTypabHBIM TTOKa3aTeIeM https://resh.edu.ru
5 AJITEBPAMYECKUE BBIPAXKEHU . 29 2 https://www.yaklass.ru/
OnHouieHbl. MHOTOUJICHBI https://resh.edu.ru
7 AJITEBPAMYECKUE BBIPAXKEHU . o5 1 https://www.yaklass.ru/
DopMyITbl COKPAIIEHHOTO YMHOXKCHHUS https://resh.edu.ru
8 AJITEBPAYECKUE BbIPAXXEHUN . 10 1 https://www.yaklass.ru/
Pa3iosxeHrne MHOTOYIEHOB Ha https://resh.edu.ru
MHOKUTENH
. https://www.yaklass.ru/
9 OVYHKIUU. JIuneiinas GyHKIps 13 1 https://resh.edu.ru
10 YPABHEHUS 1 CUCTEMBI 29 1 https://www.yaklass.ru/
YPABHEHUMN. https://resh.edu.ru
CucreMbl TMHENHBIX YpPaBHEHUH
11 [ToBTOpEHuE, 0600IIEHHE, 6 1
CHUCTeMaTU3alus 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 136 9
[TPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

TEMATUYECKOE INIAHUPOBAHUE 8 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBbIE
Ne n/m HamMeHOBaHuUe pa3/iesioB U TeM KonTpoinHkIe (I;HqJPOBHe)
NporpamMmbI Bcero padoThI o0Opa3oBaTe/IbHBIE
pecypcebl
1 VPABHEHHS Y HEPABEHCTBA. 14 1 hittps:/ Arw. yaklass:u/
https://resh.edu.ru
Hepasencrsa
https://www.vaklass.ru/
2 YUNCJIA U BBIYNCIIEHU L. 18 1 .
. https://resh.edu.ru
KBanpaTHblii KOpeHb
https://www.yaklass.
3 YPABHEHUN S 1 HEPABEHCTBA. 22 2 ru/ https://resh.edu.ru
KBanpaTHbie ypaBHEeHUs
4 AJITEBPANYECKUE BBIPAKEHI 4. 12 1 https://www.yaklass.ru/
JIpoOHO-paliOHaIbHbIE BBIPAXKEHUS https://resh.edu.ru
5 YPABHEHUS 1 HEPABEHCTBA. 8 1 https://www.yaklass.
JIpoOHO-pannoHaIbHbIC YPABHEHHUS ru/ https://resh.edu.ru
https://www.yaklass.
6 PYHKIIN 10 1 ru/ https://resh.edu.ru
https://www.yaklass.ru/
7 AJITEBPANYECKUWE BBIPAXKEHU . 8 1 https://resh.edu.ru
Crenenu
0 )
8 YLCJIA U BBIYMCIIEHUSI. 0 https./Awww. yaklass.ru/
(18) https://resh.edu.ru
JenumocTth
https://www.yaklass.ru/
9 [TosTOpEHNE, O606I.L[€HI:I€, 5+5 1+1 https://resh.edu.ru
CcCUcreMaTuni3aluda 3HaHUNu
OBIIEE KOJIMYECTBO YACOB I10 102 10
T[TPOI'PAMME



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

TEMATHUYECKOE IINTAHUPOBAHHUE

9 KUIIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K (uudposbie)
n/n NPOrpamMMbl Bcero 05[ TPOJILHBIC o0pa3oBaTte/ibHbIE
padoTbI pecypebi
bu6nuoreka [IOK
1 GYHKIIHK 27 2 https://m.edsoo.ru/133deaba
9 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnmoreka [JOK
KBagparHsle HepaBeHCTBA https://m.edsoo.ru/133deaba
YPABHEHUA N1 HEPABEHCTBA. bubnmoreka [JOK
3 28 1 _
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
UNCJIOBBIE
4 [HOCJIEJOBATEJIbBHOCTHU U 25 2 Et%i%ﬁféig rouﬁ?:?:deaba
[MTPOI'PECCUH — '
AJITEBPAMYECKUE BBIPAXXEHU . bubnmnoreka HOK
5) 6 _
CrteneHb ¢ pallMOHAIbLHBIM TTOKa3aTesieM https://m.edsoo.ru/133deaba
5 [ToBTOpeHME, 0000MIIEHNE, 31 2 bubnnoreka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 136 8

[TPOI'PAMME



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

MNOYPOYHOE NJIAHUPOBAHME 7 KJIACC (4 YACA B HEJIEJIIO)

AsTop yueonuka: Makapbrues FO.H.

Ne Tema ypoka Kou- neKTpoHHbIe
ypoka BO uudpoBbIe
o0pa3oBaTe/bH
qyacoB b€ pecypchbl
I'nmaBa 1. BeipaxeHue U MHOKECTBO €ro 3HAYeHHil 11
§ 1. Muoscecmea @)
1 MHoecTBO. DIIEMEHT MHOKECTBA 1 POII
2 IToxMmHOX€ECTBO 1 POIII
3 CocraBneHue 1 YTeHHE MHOKECTB 1 POII
8 2. Yucnosvle 6bIparceHus u 6blpasceHuUs ¢ nepemMeHHbIMU 8)
4 YucnoBble BIpaXEHUs 1 POIII
5 Brluncnenue 3Ha4eHUN YUCITIOBBIX BBIPAKEHUN 1 POIII
6 OrmpezenieHne CMBICIIa YUCIIOBOTO BBIPAYKEHUS 1 POII
7 BeIpaxxeHus ¢ nepeMeHHbIMH 1 POIII
8 Brruucnenue 3Ha4eHUN BBIPAKEHUN C IEPEMEHHBIMU 1 POIII
9 CocraBieHne OyKBEHHBIX BBIPAKECHUI 1 POIII
10 CocraBienne OyKBEHHBIX BBIPOKEHHH K 33/1a4aM 1 POIII
11 Bxoonas konmponwvnas paooma (Ne 1) 1
I'maBa 2. OqHO4Y/IeHbI 12
§ 3. Cmenens ¢ namypanvuvim noxazamenem ©)
12 OmnpeneneHre CTETIEHN C HATypalbHBIM MTOKa3aTeIeM 1 POIII
13 Brruncnenue creneHu ¢ HaTypajdbHBIM MTOKa3aTeleM 1 POIII
14 YMHOXEHUE CTeneHen 1 POII
15 Jlenenue creneHeu 1 POII
16 YMHOKEHUE U JICTICHUE CTETICHEH 1 POIII
§ 4. Oonounen u ezo cmanoapmmuviii 6uo )
17 OnHowiIeH 1 POIII
18 YMHOkK€EHUE OTHOUJIEHOB 1 POIII
19 Bo3Benenue oJIHOUIEHOB B CTENIEHB 1 PolI
20 [IpeoOpa3oBaHue BbIpaXKEHUI CO CTENEHBIO OJTHOUJICHA 1 PO
21 ToxnectBa 1 PolI
22 [IpeoOpa3oBaHue TOKIECTB 1 PO
23 Konmponsnas paboma Ne 2 no meme «Cmenensv. Qonouneny 1




I'naBa 3. MHOro4wieHsbl 15
§ 5. Muozounen u ezo cmandapmmuviii 6ud (4)
24 MHuorouneH 1 POII
25 Brruncnenme 3HaueHU MHOTOUICHOB 1 POII
26 CranmapTHBIN BU MHOTOWICHA 1 POIII
27 [IpuBeneHre MHOTOWICHA K CTAaHIAPTHOMY BHTY 1 POIII
§ 6. Cymma, pazsnocmo u npouseedenue mnozounenos (11)
28 CrnosxeHue MHOTOUICHOB 1 POII
29 Brbruntanve MHOrO4JIeHOB 1 POII
30 CrnosxeHue v BbIYMTaHUE MHOTOYWICHOB 1 POII
31 YMHOKEHUE OJJHOYWICHA HA MHOTOYICH 1 POIII
32 [IpeoOpazoBaHue BEIpAXKCHHI ¢ YMHOKEHHUEM OJHOWICHA HA MHOTOYWICH 1 POIII
33 YMHOKEHHE MHOTOWICHA HA MHOTOUJICH 1 POIII
34 [Ipencrasnenue B BUIe MHOIOWIEHA CTAHAPTHOTO BU/IA IIPOU3BEICHUE 1 POIII
MHOTOYICHOB
35 VYnpouieHne BbIpaKeHU ¢ MHOTOWICHAMHU 1 POII
36 JloKa3aTenbCTBO TOXKIECTB C MHOTOWICHAMHM 1
37 [IpeoOpa3oBaHre MHOTOYWICHOB M ISTUMOCTh 1 POIII
38 Koumponvnasa paboma Ne 3 no meme 1
«llpeoopa3zosanue mnocounenos»
I'naBa 4. YpaBHenus 17
§ 7. Ypasuenue c 0onoii nepemennoii ©)
39 VYpaBHEHME U €T0 KOPHU 1 POIII
40 OO6nacTh ornpeieieHUs] ypaBHEHHUs 1 POIII
41 Pemenne ypaBHeHuit 1 POIII
42 JIuHelHOe ypaBHEHHE C OJHON NEPEMEHHON 1 POII
43 Pemenne nMHEMHOrO ypaBHEHUS C OJITHOM NEPEMEHHON 1 PO
§ 8. Pewenue ypasuenuii u 3a0au 12)
44 Pemienue ypaBHeHM, CBOASIIUXCS K TMHEUHBIM 1 POIII
45 PaBHOCHITBHBIE YpaBHEHUSI 1 POIII
46 YpaBHEHHSI ¢ MOTYJIEM 1 POIII
47 Pemrenne ypaBHeHu# ¢ Mmoynem 1 POII
48 YpaBHEHHS ¢ TapaMETPOM 1 POIII
49 Pemenue ypaBHeHHI ¢ mapamMeTpom 1 POIII
50 Pemrenue 3a1a4 ¢ NOMOLIBIO YPaBHEHUH Ha IBUKEHUE 1 PO
o1 Pemienue 3aau ¢ momMoInipio ypaBHEHH Ha padoTy 1 PO




52 PemreHne reoMeTpu4eCcKux 3aa4 ¢ IOMOILBIO YPaBHEHUN 1 PO
53 Pemenue 3amad ¢ moMoup0 ypaBHEHUN HA POLEHTHI 1 PoII
o4 Pemrenue 3a1ay ¢ moMoIIbI0 ypaBHEHUI Ha CMECH, CILIaBbI 1 PO
55 Konmponvnas paboma Ne 4 no meme « Ypasnenusn» 1

I'naBa 5. Pa3ioskeHne MHOTO4/IeHOB HA MHOKHTeJIN 10

§ 9. Cnocoow paznosncenus mnozounenoe na muoycumenu (4)
56 Briaecenue o011ero MHOXHTES 32 CKOOKH 1 PoOII
S7 [IpencraBnenue BeIpaXeHUs B BUJIE IPOU3BEICHUS TPEX MHOKUTEIIECH 1 POII
58 Crioco0 rpynmnupoBKU 1 POIII
59 IIpencraBneHue BoIpakeHUs B BUJIE IPOU3BEICHHS TPEX MHOXKUTEIEH 1 POII

CIOCOOOM IpYIITUPOBKU

§ 10. Ilpumenenue pasnoscenus mnozounenos na muodcumenu (6)
60 Boruncnenus 1 POII
61 Jloxa3aTenbCTBO TOXKICCTB 1 POIII
62 3anaHus ¢ nmapameTpaMmu 1 POII
63 Pemienue ypaBHeHHUI € MOMOIIBIO PA3JIOKEHNUS HA MHOKUTEIU 1 POII
64 Jloka3aTenbCTBO YCIOBUM AJs ypaBHEHUN 1 POIII
65 Konmponvnaa paboma Ne 5 no meme 1

«Paznosicenue mnozounenoe Ha MHoOMICUmMeEN )

I'naBa 6. @opMyJIbI COKPAIIIEHHOTO YMHOKEHHS 25

§ 11. Paznocms xeadpamoe ©)
66 YMHOXKEHHE pa3HOCTH JBYX BBIPOKEHHUI HA UX CYyMMY 1 POII
67 [Ipou3sBeneHne CONPSKEHHBIX BBIPAKEHNUN 1 POIII
68 Paznoxxenne Ha MHOXXHUTEIH Pa3HOCTH KBaJPaToOB 1 POII
69 Pa3HOCTB KBaIpaToOB B YpaBHEHUSX 1 POIII
70 [IpumeHneHne pa3HOCTH KBaApaToOB 1 POII

§ 12. Keaopam cymmul u keadpam pasnocmu ©)
71 Bo3zBenenue B KBagpaT CyMMBbl 1 PO
72 Bo3zBenenue B kBagpatr pasHOCTH 1 PO
73 Bo3BeneHue B KBaJpaT CyMMBbI H pa3HOCTH 1 PO
74 PaznoxeHne Ha MHOXKHTENHN C TOMOIIBIO (POPMYJI KBaApaTa CyMMBI 1 PO
75 PaznoxeHne Ha MHOXKUTENIN C TOMOIIBIO (POPMYIT KBaJIpaTa pa3HOCTH 1 PO
76 KBagparusiii TpexwieH 1 POIII
77 Paznosxenre Ha MHOKUTEIN KBaIPATHOTO TpeXdIeHa 1 POIII




78 KBanpat cymmbl TpexuieHa 1 PO
79 KBagpar cyMMbI HECKOJIBKUX CIIaraeMbIX 1 POII
§ 13. Ky6 cymmut u kyé paznocmu. Cymma u paznocms Ky6oe (11)
80 Bo3sBenenue B ky0 cyMMbI 1 POIII
81 Bo3zBenenue B ky0 pazHOCTH 1 POIII
82 Bo3sBenenue B KyO0 CyMMBI M pa3HOCTH 1 POIII
83 Paznosxenre Ha MHOKUTEIN CyMMBbI KyOOB 1 POIII
84 Paznosxenre Ha MHOKUTEIN Pa3HOCTH KyOOB 1 POIII
85 Paznosxenre Ha MHOKUTETM CyMMBI U Pa3HOCTH KyOOB 1 POIII
86 Paznosxenre Ha MHOKUTEN Pa3HOCTH N-X CTENEHEH 1 POIII
87 [TpuMmeHeHHEe pa3InIHBIX CIIOCOOOB PA3JI0KEHUS MHOTOWICHOB HA 1 POIII
MHOXUTENH. BbiHEeceHHe 00111ero MHOXKHUTEIIS
88 [TpumeHeHne pa3IMuHBIX CIIOCOOO0B PA3NIOKEHHUSI MHOTOYJICHOB Ha 1 POII
MHOXHUTETH. POPMYIIBI COKPALICHHOTO YMHOKEHUS
89 [TpumMeHeHne pa3IMuHBIX CIIOCOOO0B Pa3NIOKEHHUS MHOTOYJICHOB Ha 1 POIII
MHOXkuTeNU. [ pynnuposka
90 Koumponsnasa paboma Ne 6 no meme «@opmynvt COKpauyeHH020 1
YyMmHoxycenus. Paznosxcenue na munoxcumenuy,
I'naBa 7. ®ynkuuu 18
91 § 14. ®yuxyuu u ux 2pagpuxu ©)
92 Urto Takoe QyHKIUS 1 POIII
93 CriocoOwI 3a1aHust PYHKIIUU 1 POIII
94 OO6mnacTh onpenecHus PyHKIIUU 1 POIII
95 I'paduk QyHKIIUN 1 POII
96 [Toctpoenue u uteHue rpaduka QyHKIUN 1 POII
§ 15. Juneiinas ¢pynxyus () PoII
97 [Ipsimas mponopLHnOHAIBHOCTD 1 POII
98 I'padux npsMoii MPOMOPLHUOHAIBHOCTH 1 PO
99 JIuneitnast GpyHKIMs 1 PO
100 I'padux nmuHeiHOM HyHKINN 1 PO
101 [Toctpoenue rpapukoB TMHEHHON PyHKIMH 1 POII
102 B3anMHoe pacnonoxenne rpaguKoB JTHHEHHBIX (QYHKITHHA 1 POII
103 OmnpeneneHne B3aMMHOTO PacIiOOXeHUs rpaduKoB THHEHHbIX QyHKImHA | 1 POII
§ 16. Cmenennas pynxyus c namypanonuvim noxazamenem (6)
104 DyHKIHS Y=X? 1 POII
105 CrenenHas GyHKIIUS ¢ YETHBIM MTOKA3aTEIeM 1 POIII
106 dynkms y=x° 1 POIII




107 CrenenHast GyHKIUS C HEUETHBIM MTOKa3aTelIeM 1 PO
108 O6006mIeHne o Teme «DYHKITUS 1 POIII
109 Konmponvnaa paboma Ne 7 no meme «@ynKkyuu u ux zpaguxu 1

I'naBa 8. Cucrembl JIMHeHBIX YPaBHEeHMIT 22

§ 17. /luneiinvie ypagnenusa c 06ymsa nepemennvimu ()
110 VYpaBHEHHUs ¢ ABYMS IEPEMEHHBIMHU 1 POIII
111 Bripaxkenue ogHOM niepeMeHHo Yepes Ipyryro 1 POII
112 JluneitHOoe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €T0 rpaduk 1 POII
113 [Toctpoenue rpaduka JMHEHHOTO YpaBHEHHUS C IBYMs IEPEMEHHBIMU 1 POII
114 Perrenue nuHENHBIX YpaBHEHH C IBYMSI IEPEMEHHBIMU B 1IeJIbIX unciax | 1 PoII
115 Pemrenne 3a1a4 ¢ TOMOIIBIO IMHEHHBIX YPABHEHUH C ABYMS 1 POIII

MIEPEMEHHBIMH B LEJIBIX YHACITAX
116 JIuneliHble ypaBHEHUS C IBYMsI [IEPEMEHHBIMA 1 POIII

§ 18. Cucmemui nuneinvix ypagnenuii u cnocoot ux peuienus (15)
117 Cucrema TuHENHBIX YpaBHEHUI 1 POIII
118 I'paduyeckoe penieHue cUCTEMbI 1 POII
119 Croco06 mocTaHOBKHA 1 POIII
120 Pemienue cuctem ypaBHEHUH CIIOCOOOM MO/ICTAHOBKH 1 POIII
121 Crioco0 crokeHus 1 PoII
122 Pemienue cuctem ypaBHEHHUH CIIOCOOOM CIIOKEHUS 1 POIII
123 Pemenue cuctem ypaBHEHMH pa3IMUHBIMU CIIOCOOaMU 1 POIII
124 Cucrema ypaBHeHuil. Beibop crioco0a perienus 1 POIII
125 Pemenue 3agau ¢ mTOMOIIBIO CUCTEM ypaBHEHUI Ha ABM)KEHUE, HA padoty | 1 POIII
126 Pemrenue 3amad ¢ MOMOIIBIO CUCTEM YPaBHEHUH HA TIPOIIEHTHI 1 POII
127 Pemrenne 3a1a4 ¢ MOMOIIBIO CUCTEM YPAaBHEHUN 1 POIII
128 Cucrema IMHENHHBIX YpaBHEHUH C TpeMsI IEPEMEHHBIMU 1 PO
129 Pemenue cuctem TUHENHBIX YPaBHEHUH € TPEMS IEPEMEHHBIMU 1 POII
130 Konmponvnasa paboma Ne 8 no meme 1

«Cucmemul TUHEIIHBIX YPAGHEHUI)

IloBTOpeHue 6
131 | Hmozoewtii 3auem 1
132 Bripaxxenus. Oynknuu 1
133 OnHouwreHbl. MHOTrO4YIEHBI 1
134 DopMyITBl COKPAIIEHHOTO YMHOKECHHS. Y paBHEHUS 1
135 Hmozosas konmponvnas paboma (Ne 8) 1




136

O06o0maromuit ypok 1o Kypcy anreopsl 7 kiiacca

HToro yacos

136

IMoypounoe mianupoBanue 8 kiacc (3 yaca B He/eJIIo0)
Astop yueonuka: Makapbsiues FO.H.

Iosicnenue. ['maBa 2: «llenbie yncna. JleauMocTs yncen» u3ydyaeTcsi BHYTpH I1aBbl 1 U riaBbl 3

Ne JJIeKTPOHHBIE
ypora Koar- uuppoBbIe
Pasnen, rema BO obpazoBaTesibH
acoB ble pecypchbl
Iloemopenue 5
1 | Crenens ¢ HaTypaJbHBIM [TOKA3aTEIEM. 1 POIII
OnHOYICHBI, MHOTOWIEHBI M ISHCTBUS HAJl HUIMH.
2 | ®opMyIBl COKPAIICHHOTO YMHOKEHHS. 1 POIII
3 | Pa3noxenue MHOTOWICHOB HA MHOXKUTETH. DYyHKITHH 1 POIII
4 | CucreMsl TMHEMHBIX ypaBHEHUH ¢ IByMs IepeMeHHbIMU. Perenue 3aau c 1 POIII
MIOMOIIIBI0 YPaBHEHUH M CUCTEM YpPaBHEHUH C IBYMsI HEM3BECTHBIMH.
S5 | Bxoonaa konmponvunaa pavoma(Nel) 1
I'naBa 1. Ipoou 20
§ 1. IpoOu u ux cBoiicTBa 4
6 | 1.YucioBeie apoOH u JIpoOH, coaepiKalue MepeMEeHHYO 1 POIII
2. Ilepeceuenue, ob6veounenue u pasHoCcms MHOHCECNE
7 | 1.O0nactb JOMYCTHUMBIX 3HAYEHHWI BBIpayKEHUS 1 POIII
2. llepeceuenue, 06veouneHue u pazHocms MHOXCECME
8 | 1.CsoiicTBa apobeit 1 POIII
2. Bzaumno oonosnaunoe coomeemcmaue
9 | 1.OcHOoBHOE cBOiCTBO anreOpamueckoii npodu. CokpaieHue apoOeit 1 POIII
2. Bzaumno oonosnaunoe coomgemcmeue. HamypanvHule uucna
§ 2. CymMa u pa3HOCTb Jpodeii 8)
10 | 1.CnoxeHue u BEIMUTAHHE alNreOpandeckux Apooeid ¢ OTMHAKOBBIMU POII
3HaMmeHarensiMu. [IpencraBinenue qpodu B BUIE CyMMbI WIIM Pa3HOCTH 1
npooeit
2. l]envle uwucna
11 | 1.3akperuienue no teme: «CioKeHne 1 BEIYUTaHUE IpoOeit ¢ OTMHAKOBBIMU 1 POII
3HaMEHATEISIMUY. 2. YpasHeHus 8 yeanvlx Yuciax
12 | 1.Cnoxenue anreOpandeckux Apoodei ¢ pa3HbIMU 3HAMEHATEIISIMHU. 1 PolI
2. Ceoiicmea Oenumocmu
13 | 1.Beruuranue anredpanyeckux Ipodeil ¢ pa3sHbIMU 3HAMEHATENSIMHU. 1 PO
2. Ceoticmea oenumocmu
14 | 1.CnosxeHue 1 BbIUMTaHUE alredpandeckux Apoodei ¢ pa3HbIMU POII
3HaMmeHarensiMu. [IpencraBienue qpodu B BUJe CyMMBbI po0eit 1
2. [lenumocms cymmbi
15 | 1.Beimenenue 1ienoi 4acTu u3 Apoou 1 POIII
2. [lenrumocmo npousseoenus. Jlenenue ¢ 0CmMamkom
16 | O600menue o teme: «CoKeHHE M BEIYUTAHKUE APOOSi» 1 POIII
17 | Konmponvnasa paboma Ne 2 no meme 1
«Cnoscenue u epluumanue anzedpauueckux opooein)
§ 3. IlpousBeneHue M YacTHoe apodei (8)




18 | YmHOXeHue apooeii. 1 POIII
19 | 1.Bo3Benenue 1poOH B CTEIICHb. 1 PO
2. IIpunyun Hupuxne
20 | 1. denenue anreOpanueckux ApoOeit 1 PoII
2. HO/[ u HOK
21 | 1.IIpeoGpa3oBaHue pallMOHAILHBIX BEIPAYKEHUH. 1 POIII
2. Apugpmemuka ocmamxoe. CpasHeHus u ux ceoucmea
22 | Beimonnenue ynpaxHeHnui o teme: «IIpeobpazoBanue panmoHanbHbIX 1 PoII
BBIPAKEHU .
23 | 1.IIpeoGpa3oBanue palliOHATBHBIX BBIPAKCHUH. POIII
CpenHee rapMOHHUYECKOE YHCEIL. 1
2. IIpuznaxu oenumocmu
24 | 1.IIpeoOpa3oBaHue CIOKHBIX PAIMOHAIBHBIX BHIPAKECHUH. 1 PO
2. Cocmaemnble npuzHaKu OeiuMocmu
25 | Konmponsnasa paboma Ne 3 no meme «Payuonanvusie opoou» 1
I'naBa 3. [leiicrBuTe/ibHBIE YHCcaa. KBagpaTHbIe KOPHU 18
8 6. MHOKeCTBO PallHOHAJILHBIX M E€HCTBUTEIbHBIX YHCE (6)
26 | 1.PanmoHasIbHBIC YHCITA 1 POIII
2. IIpocmule u cocmaguwvie uucia
27 | IIpencraBneHne palMOHAIBHOTO YHCIIA B BU/IE OECKOHEYHOU 1 POIII
MePUOANYECKON ApoOu. JlelicTBUTENIbHBIC YnCIIa.
28 | Yucnossle mpoMexXyTKH. M300paXkeHre YnuCIIOBBIX MTPOMEKYTKOB 1 POIII
29 | AGcomtoTHAs M OTHOCUTENbHAS TOTPEIIHOCTD 1 POII
30 | 3akpennenue no meme: «/lenumocmo uuceny 1 POII
31 | Camocmoamenvnasn paboma no meme «/lenumocms uucen) 1
8§ 7. ApudmMeTrnyeckuii KBaJpPaTHbIl KOPEHb. 3)
DyHKuuA F\/x
32 | Apudmerndeckuil KBapaTHbIM KOPEHb. 1 POIII
33 | Pemenne ypaBHEHUI, coepKamux KBaapaTHBIH KOPEHb 1 POII
34 | BoluncieHnue u olleHKa 3HaYC€HUH KBapaTHBIX KOPHEH 1 POIII
OynxuEst y=\x 1 eé rpaduk
8 8. CpoiicTBa apu(MeTHYECKOT0 KBAJPATHOI0 KOPHS 9)
35 | KBazgpatHblif KOpeHb U3 IPOU3BEACHUS U JPOOH. 1 POIII
36 | KBazmpatTHblif KOpEHb U3 CTETIEHH. 1 POIII
37 | KBazmpatHblii KOpeHb U3 TPOU3BEAEHUS, JPOOU, CTETICHH. 1 POIII
38 | O606mmenue o teme: «KBaspaTHbIi KOPEHb U €70 CBOMCTBAY. 1 POII
39 | BolHeceHne MHOXKUTENS 32 3HaK KOpHs. BHeceHne MHOXKHTES TI0J] 3HAK 1 POII
KOpHS
40 | OcBoOOXIEHHE OT UPPALIMOHAIEHOCTH B 3HAMEHATEIIE MU B YUCIIUTEIE 1 POII
apodu
41 | IIpeobpazoBaHue IBOMHBIX paJHUKaIOB 1 POIII
42 | O6o01eHue 1Mo Teme: 1 POII
«[IpeobpazoBaHne BEIpaXESHNH, COICPIKAIINX KBaIPATHBIE KOPHI
43 | Konmponvnas paooma Ne 4 no meme
«Keaopammnwuit kopens u ezo ceoiicmea. Ilpeoopazosanue gvipasrcenuil, 1
cooeprcauiux Keaopammule KOpHU».
I'naBa 4. KBaapaTHble ypaBHeHUs! 22
8 9. KBaagpaTHoe ypaBHeHHE U €r0 KOPHH 8)
44 | OnpeneneHue KBapaTHOToO ypaBHeHMs. HenoiHble kBajipaTHbIE YpaBHEHUS. 1 PO
45 | OcHoBHas GopMyia KOpHEH KBAAPATHOTO YPAaBHECHHUS. 1 POIII




‘ 46 ‘ Bropas hopmyna kopHei KBaApaTHOTO ypaBHEHHS 1 POII
47 | PemeHue KkBaJpaTHbIX YpaBHEHUN 1 POII
e Koa-Bo

ypora Pasznen, tema qacos
48 | bukBaapaTHbIC ypaBHEHHU. Y paBHEHHUS, CBOIAIIUECS K KBaIPATHBIM. 1 POIII
49 | Pemenne ypaBHEHUH, CBOISIINXCS K KBaIPATHBIM 1 POIII
50 | Pemenue 3amau ¢ mOMOIIBIO KBAJAPATHBIX YPABHCHHM. 1 POIII
51 | Pemenue TEKCTOBBIX 3a7a4 C TOMOIILIO KBAJIPATHBIX YPaBHEHHUH. 1 POIII
8 10. CpoiicTBa KOpHeli KBaJipaTHOTO YpaBHEHHsI 6)
52 | Teopema Buera. Teopema, oOparHas Teopeme Buera 1 PoOHI
53 | Ceoticmea kosppuyuenmos keadpamnozo ypasneHus 1 PoOHI
54 | BelpaxeHusi, CHAMMETPUYECKUE OTHOCUTEIBHO KOPHEH KBAaJPaTHOTO 1 POIII
ypaBHEHUS
55 | [IpeobpazoBaHue KBagpaTHBIX YPaBHEHUH. 1 POII
Pa3noxkeHue KBagpaTHOTO TpexyuieHa Ha MHOKUTENN
56 | Coxpamienue nqpoOeit yepes pas3iioKeHUEe KBaIpaTHOTO TpeXwieHa Ha 1 POII
MHOKUTETTN
57 | Konmponvnas paooma Ne 5 no meme 1
«Keaopammnuie ypasuenusn. Teopema Buemay.
§ 11. IpoOHO-panHOHAIbHBbIE BbIPAKEHHS (8)
58 | JIpoOHBbIe panroHaIbHbIE YPABHEHHS. 1 POII
59 | Pemenue panoHaTBHBIX ¥ JPOOHBIX PAllMOHATBHBIX YPaBHEHHH. 1 POIII
60 | Pemenue 3a1a4 ¢ MOMONIIBIO PAIIMOHATBHBIX YPABHEHHIA. 1 POII
61 | Pemenue qpoOHBIX pallMOHAIBHBIX YPAaBHEHUN U 3a]1a4 C TOMOILBIO 1 POIII
ypaBHEHUI
62 | O606menue o Teme: «/IpoOHbIe palmoHaTbHBIE YPAaBHEHHSD) 1
63 | YpaBHeHUs C mapaMeTpoM. 1
64 | Pemenue ypaBHEHHI C TapaMeTpoM
65 | Konmponvnasa paboma Ne 6 no meme 1
«Pewenue OpoOHbIX payuOHATbHBIX YPAGHEHUIL)
I'naBa 5. HepaBencrBa 14
§ 12. YncaoBbie HEPABEHCTBA M HEPABEHCTBA C IEePEeMEHHBIMH. (5)
66 | CpaBrenus uncen. CBOMCTBA YMCIOBBIX HEPABEHCTB. 1 POII
67 | CioxxeHue 1 YMHOKCHHE YHCIIOBBIX HEPABEHCTR. 1 POII
68 | Ouenka 3HaueHuit BepaXkeHuii. J(0Ka3aTeabCTBO HEPABEHCTB 1 POUI
69 | JlokasarenbCTBO HEPABEHCTB Yepe3 BBIIEICHUE KBAJIPATHOIO TPEXWIEHA 1 POII
70 | Camocmosmenvras paboma no meme « CGOUCMBA YUCTIOBbIX HEPABEHCMS. 1
Jlokazamenvcmeo nepasencmey
§ 13. PemeHue HepaBEeHCTB C OHON NMEePeMEHHO W MX CHCTEM. )]
71 | OGnacTh onpeseneHus] HEPABEHCTBA C OHOM MePEeMEHHOM 1 PO
72 | IlpeoOpa3oBaHue HEPABEHCTB C OJHOM TIEPEMEHHOMN 1 POII
73 | PellieHne HEPABEHCTB U CHCTEM HEPABEHCTB C OJJHOM ITEPEMEHHOM 1 POII
74 | O6nactb onpeneneHus: GyHKIHH. 1 PO
Ienpie penieHust CUCTEMBI HEPABEHCTB C OJHOU NMEPEMEHHON
75 | COBOKYIIHOCTb HEPABEHCTB C OJJHOM IEPEMEHHOM 1 PO
76 | PemeHue COBOKYITHOCTH HEPABEHCTB C OJHOM MEPEMEHHOM 1 PO
77 | HepaBeHCTBa, COMEPIKAIIUE TIEPEMEHHYIO TI0 3HAKOM MOJYJIS 1 PO




78 | O606eHue o TemMe: «HepaBeHCTBA ¢ OJIHOM TIEPEMEHHOMN U UX CHCTEMBD» 1 PO
79 | Konmponsnas pavoma Ne T no meme 1
«Hepasencmea c 00H0i1l nepemeHHOIl u ux cucmemoly
I'maBa 6. CreneHb ¢ LeJLIM IMOKa3aTeJIeM 8
8 14. CteneHb ¢ 1eJbIM MOKa3aTeJieM U €€ CBOWCTBA 3
80 | Ompenenenue CTENEHH C IETBIM OTPHIIATEIBHBIM TIOKA3aTENIEM. 1 POII
81 | CpoiicTBa CTENEHU C LIEJIBIM [IOKA3aTEIEM. 1 POIII
82 | IlpeoOpa3zoBaHue BHIPAKEHUH, COACPIKALMX CTENIEHU C LIETBIM 1 POIII
OTPHIIATEIbHBIM MTOKa3aTeIIeM.
8 15 BeIpakeHHs1, colep:Kalie CTENEeHH ¢ HeJbIMH MOKA3aTesIMH (5)
83 | BelpaxkeHusl, CoepKaIKe CTENEHH C IEIBIMU ITOKA3aTeIsIMH 1 POIII
84 | IlpeoOpa3zoBaHue BEIPAKEHUH, COICPIKAIIUX CTETICHH C IIETIBIMU 1 POIII
MOKa3aTeIsIMU
85 | CrangapTHBIA BH] YUCTIA. 1 POIII
86 | O6oOmeHue 110 TeMe: «CTENEHD C HETbIM [TOKA3aTENEM». 1 POII
87 | Konmponvnas paboma Ne 8 no meme 1
«Cmenens c yenvim nokazamenemy»
I'maBa 7. ®yHKu UM U UX rpapuku 10
8 16. IIpeodpa3oBanune rpadpukos (yHKIui 4
88 | OGuacte ompenenenus (ynxuuu. OGIacTh 3HAYCHUM (QYHKIHH 1 POII
89 | Pactsukenue M ckatue TpadUKoOB (YHKIIHIA 1 POIII
90 | MapamrensHbli TEpeHOC TPAhUKOB (GyHKIHMIT 1 POIII
91 | Mocrpoenue rpadukoB QyHKIMI 1 POIII
§ 17. Ipo6Ho-mHeiiHas QyHKIMs 6)
92 | dynxium y=x! 1 y=x? u ux rpapuxu 1 PO
93 OyHKIMS Y =E u ee rpaduk. 1 POl
X
94 3akperuienue o Teme: «DyHKIms y = E U ee rpauK». 1 POl
X
95 | MpobHo-nuueiinas GyHKIMS 1 €& rpaduk 1 PO
96 | O6o6meHne o Teme: «DYHKITUN U UX TPadUKI». 1 POIII
97 | Konmponsnaa paboma Ne 9 no meme « Dyukyuu u ux zpaguxuy 1
IHoBTOpEHue S
98 | PanmonanbHblie 1poOu. CTeneHs ¢ HeTbIM TOKa3aTeeM. 1
99 | KBanparusie kopHHu. KBagpaTHble ypaBHEHUSI. 1
100 | HepaBenctBa. dyHkunu 1
101 | Hmozosan konmponvnasn pavoma (Ne 10) 1
102 | 3naxomcTBO ¢ 3aganusMu Gopmara OI'D. 1
Hroro wacos | 102




IMOYPOYHOE INIJIAHUPOBAHMUE Ha 4 yaca
9 kJacc

(10.H.MaxkapbrueB, H.I'. Munmiok, K.1. Hemkos, C.b. CyBoposa )

Ne Ko.1- Buapl,
u /;1 Tema ypoka BO (opmbl
YacoB | KOHTPOJIS
IloBTOpEHME. 8
1 [ToBTropenue. PanmonansHbie 1poOH U UX CBOWCTBA. 1
2 IToBTOpenue. ApudmeTndeckuii KBaJpaTHBIN KOPEHb M €r0 CBOMCTRBA. 1
3 IToBropenne. KBagpaTHble ypaBHEHUS U €r0 KOPHHU. 1
4 | lloBropenue. HepaBeHncTBa. YncnoBble HEpaBEHCTBA. 1
5) IToBTOpeHue. Pemenne cucteM HEpaBEHCTB. 1
6 [ToBTopenue. CTeneHsb C ENIBIM MTOKA3aTEIIEM. 1
7 IToBTOopenue. Pemenne TeKCTOBBIX 3ajay. 1
g | Bxoonas konmponenas paboma. 1 KonrposbHas
pabota
1. Kpaaparuunasi pyHKIus. 33
9 Oynkius. Bunel GyHKImi. 1
10 | OGnacts onpeneneHus U 006JaCTh 3HAYCHUN QYHKITUH. 1
11 | Bo3pacranue u yObiBaHuE (PYHKITUH. 1
12 | CgoiicTBa QyHKIIUH. 1
13 | Iloctpoenue rpaukoB GyHKIUI ¢ TOMOIIBIO IPeoOpa3oBaHUiA. 1
14 | KBaznpaTHblil TpeX4JieH. 1
15 | Bezenenue kBagpara TpexuseHa. 1
16 | PaznoxeHue KBapaTHOTO TPEXWICHA HA MHOKHUTEIIH. 1 IHncpmeHHbIi
KOHTPOJIb.
17 | Pemienune 3amau Ha HauOOJbIIEE U HAUMEHbBIIEE 3HAYCHHE KBAJIPATHOTO 1
TpEeX4JIeHa.
18 | IloaroroBka K KOHTPOJBHOU pabore mo Teme "OYHKIMU U MX CBOWMCTBA. 1
KBaznpatsblii TpexuieH".
19 | Kommponvuas paboma Nel no meme 1 KonrposbHas
"@ynxyuu u ux ceovicmsa. Keaopammuwiti mpexunen”. pabora
20 | dyskmus y= ax?, ee Tpaduk. 1
21 | CpoiicTBa QpyHKINH y= ax’. 1
22 | 'padux pyskmun y= ax>. 1
23 | l'padux pysKmun y= ax>+n. 1
24 | T'padux pysxmmm y= ( x- m)>, 1
25 | HaxoxaeHue Hylel QyHKINN. 1
26 | Iloctpoenue rpaduka KBaapaTMYHOH (YHKIMH MpeoOpa3zoBaHUEM 1
napajuIeIbHOTO MIepeHoca.
27 | Iloctpoenue rpaduka KBaapaTUYHON (QyHKIIHH. 1
28 | 3auer no Teme «KBanparuunas GyHKUIUS» 1 3auer
29 | CreneHHast QyHKIHSI. 1
30 1 [TucbmeHHbI
CBoiicTBa CTENEHHON (QYHKIINH. KOHTPOJIb
31 | KopeHb n-o#i cTeneHH. 1
32 | V3BnedeHne KOpHS N-OM CTENICHU U3 OTPHUIATEIHLHOTO YHCIA. 1
33 | ApoGHo-nuHeiHas pyHKuus u e€ rpaduk. 1
34 | CreneHsb C palliOHAIBHBIM ITOKA3aTEJIEM. 1
35 | CBoiicTBa CTENEHH C PallMOHATIBHBIM MTOKA3aTENIEM. 1




36 | [loaroroBka Kk KOHTPOJILHOM paboTe 1Mo Teme: « KBagpatuanast GyHKIHSY. 1
37 | Koumponvnas paboma Ne2 no meme "Keaopamuunas ¢pynxyus'". 1 Kontponbrast
pabora
38 | Pemenue 3amanuii OI'D Ha Qynkiun. Jlnneiinas QyHxms 1
39 | Pemenue 3amanuii OI'D nHa  dynkmuu. @DyHKIuMs  oOpaTHOM 1
IPONOPUHOHATIBHOCTH
40 | Pemenne 3amanuii OI'D Ha dyHKUMH. DYHKIUS KBaIpaTHOTO KOPHS H 1
MOJTYJIs
41 | Pemenue 3amanuii OI'D Ha ¢yakmu. Haxoxaenne ooiactu onpenaeneHus 1
GYHKIMM ¥ 3HAYCHUH QYHKITUN
2. YpaBHeHHsI M HEPABEHCTBA € OJIHOM NMepeMeHHOM. 25
42 | llenoe ypaBHEHHE U €T0 KOPHHU. 1
43 | YpaBHEHHsI, MPUBOJUMBIE K KBaJAPATHBIM. 1
44 | bukBajipaTHblE YpaBHEHHUSI. 1
45 | Pemenue OMKBaJpaTHBIX ypaBHEHUM. 1
46 | JIpoOHBbIe palliOHATbHBIC YPABHEHHUSI. 1
47 | Pemenue 1poOHBIX pallMOHAIBHBIX YPABHEHUI. 1
48 | Pemenue ApoOHBIX pallMOHANBHBIX YPaBHEHUN. 3aKpeIUieHue. 1 HncpmenHbli
KOHTPOJIb.
49 | Hekotopble npueMbl pelIeHUs EbIX YPaBHEHUN. 1
50 | Pemenue ypaBuenwmii 3 OI'D. bukBaapaTHbie ypaBHEHUS 1
51 | Pemenue ypaBHenuii u3z OI'D. 3ameHa nepeMeHHbIX 1
52 | Pemenue ypaBuenwmii u3 OI'D. JIpoGHO-panioHaNIbHBIE YPaBHEHHUS 1
53 | Pemenue ypaBHenuii u3z OI'D. 1
54 | HepaBeHcTBa 2-0if CTEIICHH C OJHOM IMEPEMEHHOM. 1
95 | Penienue HepaBEeHCTB 2-0i CTENEHU C OJHON NEPEMEHHOM. 1
56 | Pemienue HepaBEeHCTB 2-0i1 CTENEHU C OJIHOM MEPEMEHHOMN ¢ MPUMEHEHUEM 1
rpaduka mapaboibl
57 | Pemienue cucteM HEpPaBEHCTB 2-0M CTENEHM C OJJHOM MepeMEHHOM. 1
58 | Pemenue cucreM HEpaBEHCTB 2-0i CTENEHH C OIHON IEPEeMEHHOW C 1
npUMeHeHHeM rpaduka napabosbl
59 | Pemenue HepaBEHCTB METOIOM MHTEPBAJIOB. 1
60 | PemeHne HepaBEHCTB METOJOM MHTEPBAJIOB. 1 [IncpmennbIii
KOHTPOJIb
61 | Pemenue HepaBeHCTB U3 OI'D METOJIOM MHTEPBAJIOB. 1
62 | Pemenne ynpakHEeHHIH HAa HAXOXIEHUE 00J1aCTH OTpeesieHus] PYHKITUH. 1
63 | PemeHne HepaBEeHCTB 1
64 | 3auer mo Teme «YpaBHEHUS M HEPABEHCTBA C OJJHOM MEPEMEHHOM». 1 3auer
65 | IlogrotoBka K KOHTPOJBHOU paboTe 1o TeMe "YpaBHEHHS U HEpaBEHCTBA' . 1
66 | Kommponvnas paboma Ne 3 no meme "Ypasuenus u nepagencmea”. 1 Kowntponphas
pabota
3. YpaBHeHUs] U HEPABEHCTBA C IBYMs llepeMeHHbIMU. 22
67 | YpaBHeHuUE C IByMs IEPEMEHHBIMH. 1
68 | I'padmk ypaBHEHHS ¢ IBYMsI TEpEeMEHHBIMHU. 1
69 | I'padmueckwnii cnocoO perieHus: CHCTEM YpaBHEHHA. 1
70 | I'papuueckuii cnocoO perieHns: CUCTeM YpaBHEHUH ¢ IByMs 1
EPEMEHHBIMH.
71 | Pemienue cucteM ypaBHEHUH BTOPOM CTENEHH CIOCOOOM MOJICTAHOBKH. 1
72 | PemeHne cucteM ypaBHEHHN BTOPOH CTENEHH CIIOCOOOM TOJICTAHOBKH. 1 IncpmeHHbIit
3akperuieHue. KOHTPOJIE
73 | Pemenue cuctemM ypaBHEHHI BTOPOH CTENIEHU CIIOCOOOM CIIOKCHHSI. 1
74 | PemieHue cucteM ypaBHEHUI BTOPOH CTENEHU CIIOCOOOM CIIOKEHUSI. 1
3akperieHue
75 | Pemenue ynpaxxHeHuil o TeMe «YpaBHEHUs C IBYMsI IEPEMEHHBIMU U UX 1




CHUCTCMBI».

76 | Pemenue 3a1au ¢ MOMOIIBIO CUCTEM YpaBHEHHI BTOPOH CTENEHH. 1
77 | Pemenue 3aa4 Ha COBMECTHYIO padOTy C TOMOIIbIO CUCTEM YPAaBHECHHI. 1
78 | Pemienue 3aau Ha JBM>KEHUE I10 NPSIMOM C MTOMOILBIO CUCTEM YPaBHEHUHN 1
BTOPOMU CTEIICHH.
79 | Pemenue 3amau. 1
80 | HepaBeHcTBa C IByMsI IEPEMEHHBIMHU. 1
81 | Pemenue HepaBEHCTB ¢ ABYMs IEPEMEHHBIMH. 1
82 | Pemenue HepaBEHCTB C ABYMs IIEPEMEHHBIMU. 3aKpeIieHHE. 1 IIncpmenHbIii
KOHTPOJIb
83 | CucrteMbl HEPABEHCTB C ABYMS IIEPEMEHHBIMH. 1
84 | Pemenue cucteM HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. 1
85 | Pemenue cucteM HEpaBEHCTB C IBYMsI IEPEMEHHBIMU. 3aKpeIICHHE 1
86 | 3ager no Teme «YpaBHEHHUsI M HEPABEHCTBA C ABYMS IIEPEMEHHBIMUY. 1 3auer
87 | IloaroroBka Kk KOHTPOJIBHOM paboTe 1o TeMe "YpaBHEHUs U HEPABEHCTBA 1
C IByMsl IEPEMEHHbBIMU "
88 | Koumponvnasa paboma Ne 4 no meme "Ypasnenus u nepasencmsa ¢ 08yms 1 KontponbHas
nepementvimu’”. pabora
4. Apudmernyeckasi 1 reoMeTprHUYecKasi MPOrpeccum. 25
89 | [locnemoBaTenbHOCTH. 1
90 | Apudmernyeckas IPOrpeCcCusl. 1
91 | ®opmyina n- ro wieHa apuHMETHICCKON MPOTPECCHH. 1
92 | Haxoxaenue n- ro wieHa apupMeTHIeCKON IPOrpeCcCHH. 1
93 | Pemenwne 3a1a4 Ha BRIYMCIICHUE N-TO WICHA apUPMETUIECKON MPOTPECCHH. 1
94 | ®opmyna CyMMBI n IEPBBIX YJICHOB apU(PMETHUECKON MPOTPECCHH. 1
95 | HaxoaeHne CyMMBI N TIEPBBIX WICHOB apU(PMETHIECKON IPOTPECCHH. 1
96 | Pemenme 3amau  Ha HAXOXKJAEGHHE CYMMBlI N TEPBBIX YJICHOB 1 ITnceMeHHbIIH
apu(pMETHIECKON MPOTPECCHH. KOHTPOJIE.
97 | llogrotroBka K KOHTPOJBHOH pabote 1o Teme "Apudmernueckas 1
nporpeccus’'.
98 | Kommponvnas paboma Ne5 no meme "Apugpmemuueckas npoepeccus”. 1 KonrposbHas
pabota
99 | Pemenwne 3amanwmii uz OI'D. Apudmerndeckas nporpeccusi. Dopmyna n-ro 1
YJIeHA.
100 | Pemenne 3amanmii uz OI'D. Apudmernyeckas mporpeccus. Dopmyrna 1
CYMMBI
101 | I'eomeTpudeckast mporpeccusl. 1
102 | ®opmyna n- ro wieHa reOMEeTPUUYECKON MPOTrPeCcCUH. 1
103 | HaxoxkmeHue n-ro 4wieHa TeOMEeTPHIECKON TPOTPECCHH. 1
104 | PemeHue 33124 Ha BBIYMCICHHUE N-TO YI€HA T€OMETPHUECKON MPOTPECCUH. 1
105 | ®opmyrna CyMMBI N MEPBBIX WIEHOB FEOMETPHUIECKOM MMPOTPECCHH. 1
106 | HaxoIeHre CyMMBI N IEPBBIX WICHOB T€OMETPHUECKON TPOTPECCHH. 1
107 | Pemenue 3a1a4 Ha HAX0XKJICHUE CYMMBI N IEPBBIX YJICHOB F€OMETPHUYECKOM 1 [IncpmenHbIii
IPOTPECCHH. KOHTpOIIb
108 | [loaroroBka K KOHTpOJIbHOM pabGore mo Teme "l['eomerpuyeckas 1
nporpeccus’.
109 | Koumponvuas paboma Ne6 no meme " I'eomempuueckas npoepeccus’”. 1 Kontponphas
pabota
110 | Pemenue 3aganuii u3 OI'D mo reomeTpudeckoit nporpeccuu. @opmyna n- 1
'O YJIeHa.
111 | Pemenue 3amanuii u3 OI'D nmo reomerpuyeckoil nporpeccun. dopmyina 1
CYMMBI
112 | Meton mareMaTudeckoil MHAYKIHH. JloKa3aTeNbCTBO paBEHCTB. 1
113 | Meron maTemaTudeckor HHAYKIMHU. JloKa3aTeabCTBO ACTUMOCTH. 1




IloBTOpEHHE. 23
117 | HaxoxaeHue 3HaueHUN BBIPOKCHUN 1
118 | HaxoxnaeHue 3HAYCHUH BBIPAKEHUW, COJICP)KAIIUX CTEIEHb C IICJIBIM 1
MOKa3aTeseM
119 | Yucnosas npsimas 1
120 | 3amaum Ha TPOIEHTHI. 1
121 | 3agauu Ha cMecH, CILIaBbI 1
122 | Cioco06sl pa3noeHust Ha MHOKUTEIH. 1
123 | ToxaecTBeHHBIC MPeOOpPa30BAHUS BHIPAKCHHIA. 1
124 | Pemenune ypaBHCHHUI. 1
125 | Pemienue 3amav. 1
126 | Pemenne HEpaBeHCTB. 1
127- 2 KouTponbHas
128 | Umoeosas konmpoavnas paboma. pabora
129 | ®dynkuuu. Buasl GyHKImid. 1
130 | Iloctpoenue rpadukoB HyHKIHIL. 1
131 | Haxoxnenue o0xactu onpeaencHust () yHKIHH. 1
132 | Pemenue 3amau Ha TeMy «ApudmeTHyeckas W TeOMETpHYECKas 1
IPOTPECCU Y.
133- | Pemenue tectoB OI'D. 4

136




YYEBHO-METO/IMYECKOE OBECNEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI JIUISI YYEHUKA

MakapserueB FO.H., Munatok H.I'., HemmkoB K.W. u apyrue; nox penakuueit TensikoBekoro C.A.,
Anrebpa, 7 kinacc, AxkimonepHoe obmecto "M3narensctBo "IIpocBemienue"

MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox penakuueit TensikoBckoro C.A.,
Anrebpa, 8 kitacc, AxkinonepHoe obmiecto "M3narensctBo "[IpocBemenue"

MakapserueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox penpakuueit TensikoBekoro C.A.,
Aunrebpa, 9 kinace, Akimoneprnoe obiectso "M3narenscTBo "[Ipocsenienue"

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

10. H. Makaperue. H. I'. Munarok. AJITEBPA. Jlunaktudeckue matepuansl. 7,8,9 kiacc. 17-¢
uznanue. Mocksa. «IIpocBereHue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETH

HUHTEPHET

Poccuiickas

JJIEKTPOHHAS IIKOJIA

OJEeKTPOHHBIN

y4eOHUK

MaremaTrka: exeHeelbHOe ydeOHO-MeToAnYecKoe MpuioxkeHue k rasere «llepsoe
ceHTs0psi», http://mat.Iseptember.ru.

Jnst  obecrieueHust IJIOJOTBOPHOTO  y4eOHOro Impolecca IpezroiaraeTcs
MCIO0JIb30BaHNE UH(POPMAIIUU U MaTEPHUAIIOB CIEAYIOIIUX HHTEPHET-PECYPCOB:
MunwucrepcTBo 00pa3oBanus u Hayku Pd: hitp://www.mon.gov.ru/
®denepanbHOE rOCyAapCTBEHHOE YUPEKICHUE «["ocynapCTBEHHBI HAy4HO-

I/ICCJ'Iel]OBaTeJ'II)CKI/Iﬁ HHCTUTYT I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUHA U TGHGKOMMYHHK&HHﬁ))Z
http://www. informika.ru/

Tectuposanwue on-line: 5-11 knaccer: http://www.kokch.kts.ru/cdo/

[MyreBoauTens «B Mupe Haykn» JIst KOJILHUKOB: Nttp://www.uic.ssu. samara.ru/~nauka/
Merasunuknoneaus Kupumra u Medoaust: http://mega.km.ru/ Cait sHIMKIONEINI:

http://www.eneyclopedia.ru/

OneKTpoHHbIE 00pa3oBaTeNbHBIE pecypchl K ydeOHMKaM B EauHOW  KOJIEKIIUN
www.school-collection.edu.ru

http ://www.openclass.ru/node/226794



http://mat.lseptember.ru/
http://www.mon.gov.ru/
http://www/
http://informika.ru/
http://www.kokch.kts.ru/cdo/
http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.eneyclopedia.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/node/226794

http://forum.schoolpress.ru/article/44

http://1314.ru/
http://www.informika.ru/projects/infotecli/school-collection/
http://www.ug.ru/article/64

http://staviro.ru

http://www.youtube.com/watch?v=L.LSKZJA8g2E &feature=related
http://www.youtube.com/watch?v=Cn24EHYKFPc&feature=related
http://staviro.ru/
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http://staviro.ru/
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