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Yuciia 1 BbIYMCICHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBLHBIMU YucaaMu. YucinoBas nmpsiMasi, MOJIyJIb YHUCIIA.

CreneHp C HaTypajJpHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECSITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3a7a4u apudmeTnyeckuM crocoboM. Pemienue 3amau u3
peabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA TIPOLIEHTHI, TPUMEHEHUE OTHOIICHUH U
MPOTOPIMI IPU PELICHUH 3a/1a4, pEIIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, OKYIIKH,
HaJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HEYETHBIE uwncna. llpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
IIPOU3BEACHUS LEIBIX YHCEII IIPU PELICHUH 3314 C IPAKTHYECKUM COJIEPKAHUEM.

HauOonpimuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEPALlUU HaJl OCTaTKAMHU.

AnredpanvyecKue BbIPAKEHUSA

BelpaxkeHre C IEepeMEHHBIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenue 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
JloKka3aTenbCTBO TOXKIECTB.

Onnowiensl. OfHOWIEH cTaHAAPTHOTO BUjia. CTENEeHb OJHOWICHA.

MHuorounensl. MHorouneH crasgaptHoro Buzaa. CreneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTaHUE, YMHOXKEHHE U JieieHre MHorouieHoB. [IpeoOpa3oBanue
LEJI0T0 BhIpaXKeHUs1 B MHOTOWwIeH. KopHu MHOTrouseHa.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JByX BBIpQXKEHHH, KyO0 CyMMbl M KyO pa3HOCTH JBYX BBbIpaXEHHI, pa3HOCTb
KBa/IpaTOB JABYX BBIPAKEHUM, TPOU3BEIECHUE PA3HOCTH U CYMMBI JIBYX BBIPaXKE€HUH,
CyMMa M pa3HOCTb KyOOB JABYX BBIPKECHH.

PasnoxeHne MHOrouIeHa Ha MHOKUTENU. BbiHeceHne 001ero MHOKHUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTh ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTYyalUH.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YPAaBHEHHM.
JInneliHOE ypaBHEHHE, COEpIKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padyk TMHEHHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMs II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucteM JIMHEMHBIX YpaBHEHUW C JIBYMsI IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JAByX JIMHEHMHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHOM CUTYAIIHH.

DyHKIMHA

Koopaunara Touku Ha npssmMou. UnciioBbIe TPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOcuucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKOCTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyiaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarue QyHKOuu.
OyHKIUS Kak MaTreMarhyeckas MoOJENb peanbHoro mpouecca. (OO6nacThb
ornpeseneHus u 0oaacts 3HaueHui pyHkuuu. CriocoOsl 3a1anus GyHkuuu. ['padux
¢ysakiun. [loHATHS MakcuMymMa M MUHUMYMa, BO3pacTaHus WU yObIBaHUS Ha
PUMEPAX PEAIbHBIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
bynkuuu y = |x|. Kycouno-3aganasie QpyHKIuu.

8 KVIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKHUI KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTue wuppanroHanbHOrO uMcia. JeHcTBUS € HPPANMOHAIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBmeHuss O pACIIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXKeCTBa
HaTypaJbHBIX, LEJbIX, PALMOHAJIBHBIX, TEUCTBUTEIbHBIX Yncell. CPaBHEHHE YHCEIL.
YucnoBble MPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHe OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpa, AJIUTEIBHOCTh IPOILIECCOB B
OKpyskaromeM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AnredpanvyecKue BbIPpAKEHUSA

Anrebpandeckas apoOb. JlomycTumble 3HAYEHUS TEPEMEHHBIX B JAPOOHO-
palMOHAIBHBIX  BBIpakeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanbnbie BBIPAKCHUS. ToXIeCTBEHHbIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3Ha4€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaJpaTHbIE KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUI, COIEpKAIIMX apu(PMETUUECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeNIbIM MoKa3aTesieM U e€ cBoiicTBa. [IpeobpazoBanue BoIpakeHUi,
COJZIEpIKaIlMX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO yPAaBHEHWS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHUSA, CBOAUMBIE K TUHEWHBIM YPAaBHEHUSIM WM K KBaJAPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHeHUE C mapaMeTpoM. PemeHne TEKCTOBBIX 3aad C MOMOILBIO
KBaJIpaTHBIX YPaBHECHUIA.

JpoOHo-pannoHanbHble  ypaBHEHHsS. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHEHUH. PenieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pAIMOHATBHBIX
ypaBHeHuH. ['paduyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TByMS ITE€PEMEHHBIMHU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoi. CTporue n HecTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHME 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DOyHKIUU

OO6nacTh onpeaeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CriocoObl 3a/1aHus
bynkuuid. ['padux pynkuun. Urenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jluneiinas Qyskuusg. DOyHKIMM, ONHUCHIBAIOIIME TPSIMYI0 H O0OpaTHYIO
MPOTNOPIIMOHANIBHBIE 3aBUCUMOCTH, UX TpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopens n-ii crenenu u ero cBoiictBa. CTENeHb ¢ pallMOHAIBHBIM I10Ka3aTEIeEM
U €€ CBOWCTBA.

AuredpanvyecKue BbIPpaKeHUsA

ToxxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAKEHHM, COAEp)KallluX KOpPEHb n-’
crenieHu. ToXaecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COJEPKAIIUX CTEIECHb C
palMOHAIIBHBIM [T0KA3aTEJIEM.

KBagpatueii tpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxkenue
KBaJpaTHOTO TPEXUJICHA HA IMHEWUHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaapatHbie ypaBHeHUS. [IpuMepbl TPUMEHEHHIT METOAO0B PABHOCUIIBHBIX
npeoOpa3oBaHnii, 3aMEHBl TMEPEMEHHOH, IpadHUuecKoro MeToja MNpU pPELICHUH
ypaBHEeHU 3-ii U 4-11 CTENEeHE.

Pemenue qpoOHO-palnOHAIbHBIX YpPaBHEHUH.

Peienue cucrtem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNs CUCTEMBI HENIMHENHBIX YPABHEHNN C IBYMsI IEpeMEHHBIMU. CuUcTEMA ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH KaK MOJIENIb PEAJIBHOW CUTYALINH.

Hucnosele HepaBeHCTBA. PeleHue JIMHEMHBIX HEpaBEHCTB. JloKa3aTelbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOWN. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJOB. METOJl MHTEPBAJIOB
JUISL palliOHaIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C APAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aAByms IlepeMEHHBIMH. PemeHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IepeMeHHBIMHU. | 'padnueckuii MeTo
pElIeHNs CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU.

DOyHKUIMHA

Oynkrusa.  CpoiictBa (QyHKUM:  Hyad  QYHKIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHHsI M yObIBaHUSA (PYHKIUH,
YETHBIE U HEYETHBIE (PYHKIMHU, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢yHkuus u e€ cBoicTBa. Mcmonb3oBaHHe CBOMCTB
KBaJpaTHYHOUN PyHKIMM J1s1 perieHus 3aaa4d. [loctpoenune rpaduka KBaapaTHIHON
dbynkuuu. Ilonoxxenue rpaduka KBaapaTUdHOW (YHKIMUA B 3aBUCUMOCTH OT €€
koo dunmentos. 'padpuxu Qynxuuii y =ax2, y = a(x —m)P’u y = a(x — m)’ +n.
[TocTtpoeHue rpagukoB GyHKIMI C TOMOIIBIO TPE0Opa30BaHUM.

Hpobno-nuueiinas ¢pynkius. MccnenoBanue QyHKIIHIA.

®Oynkuus y = x" ¢ HaTypalbHBIM MOKa3aTesieM # U e€ Tpaduk.

YuciioBbIE MOCIE10BATEILHOCTH U POrPecCuu



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHEeuHbIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJEIOBATENbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYJIBI 7-TO
4JIeHa, pEKYpPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBAa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7-TO dieHa
apu(pMETHYeCKOl U reomeTpuyeckor mnporpeccuid. @opMysibl CyMMbI MEPBBIX 71
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3aayn Ha MPOILICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHPOBAHUH
0ECKOHEYHO yOBbIBAOIIEH F€OMETPUUECKON TPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA OOECIEYMBAET U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MPOJOJKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
oOydJaronmmMxcss HAy4YHbIX TMPEICTABICHUA O TMPOUCXOKICHUM U CYLIHOCTH
anredpanueckux aobCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS U KaUeCTB MBIIIICHHUS, HEOOXOAUMBIX AJIS afanTalid B
COBpeMEHHOM LH(ppoBOM oO1IecTBe. M3ydeHue anredpbl oOecreyuBaeT pa3BUTHE
yMEHMs Ha0moaaTh, CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (POPMYyIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneurnBaeT pa3BUTHE JJOTHUECKOTO MBIIIICHUST 00YUYaIOIINXCs: OHUA UCTIOIB3YIOT
JNEAYKTUBHbIE M HMHIYKTUBHBIE PpacCyXKIEHHUs, OO0OOIIEHHE U KOHKpPETU3aLUIO,
abctparupoBaHue u aHajoruto. O0yueHue ajnredpe mpearnosiaracT 3HauuTEIbHbIN
00BEM CaAMOCTOSATENBHON IEATEbHOCTH 00yYatoIXCsl, I0O3TOMY CaMOCTOSATEIBHOE
pemieHre 3adad  OOydYarolMMUCA SBIIETCS peaju3alueid  JesTeIbHOCTHOIO
IpUHLIKIIA O0yYEHUSI.

B crpykTtype mnporpammbl yudeOHOro kypca «AmnreOpa» yriayO0iaEHHOro
U3Y4YEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEHUCTBYS €
IpYyrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsi MPUXOAUTCA
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3n
C 9TUM B TpOTpamMMy yueOHOro Kypca «Anredpay» BKIFOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHHS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHUBEPCAJIBbHOTO MaTeMaTH4ecKkoro s3bika. Coaep’KaTelbHOH M CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMM «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIer0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTUYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOWIEro 0O0pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM WU HPPALMOHAIBHBIMH YHUCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U OKpYyXKaromiel peabHocTH. Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKHU KakK si3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peanbHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TaKKe NalibHENIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOPMATUKHA, ¥  OBJIAJICHWEC HABBIKAMH JICIYKTUBHBIX  PACCYKICHUHU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KeHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJIENH
JUTSl ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B TPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIU3AIMHU U KYJIbTYPBHI.

YriyOn€éHHbIN Kypce anreOpbl XapaKTepu3yeTcs U3y4eHUEM JIOMOJIHUTEILHOTO
TEOPETUUYECKOTO anmnapara ¥ CBsI3aHHBIX C HUM METOJIOB pelieHus 3a1ad. Anredpa
SIBJISIETCS SI3IKOM ISl OTIMCaHUsl OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTu4yeckoro MojaenupoBaHusi. IIpu 3ToM caMu OOBEKTHI MAaTEMAaTUYECKHX
YMO3aKJIIOUEHU U TpPUHATBIE B anredpe npaBuia UX KOHCTPYMPOBAHUSA
COoCcOOCTBYIOT (POPMUPOBAHUIO YMEHUIN OOOCHOBBIBATH U JI0KA3bIBATH CYKICHMUS,
pa3BUBAIOT MaTEMAaTUYECKYI0 MHTYHUIIMIO, KpPaTKO M HArJIHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHUM U ydaT uX NpUMEHEHHI0. TeM caMmbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYYHO-TEOPETUYECKOTO
MBIIIJICHUST 00YUYarOIINXCS.

CornacHo yueOHOMYy maHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUMCICHUN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIUM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBogutcs 408 yacos: B 7 kitacce —
136 gacos (4 yaca B Hezento), B 8 kinacce — 136 yacos (4 yaca B Heiento), B 9 kinacce
— 136 yacoB (4 Jaca B HeZeINIO).



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbBI YUEBHOI'O
KYPCA «AJITEBPA» HA YTJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCHEIHON NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBUINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTU4YECKOW KyJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEIBCKOM NE€ITEIbHOCTH;

6) ¢puznueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0J1ATONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOTO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas ¢uzndeckas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4ejioBeKa;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHCHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIECH Cpejibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHSAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMU, (HOPMYTUPOBATH WIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0O KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHMPOBATh U OICHUBATh PHUCKH W
MOCJICACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBOEHHUS MpPOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIIbHBIMU  JEHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIsT 0000IIEHHS M CpaBHEHHUSI, KPUTESPUH IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOpPMYyJIHMpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JienaTh BBIBOJABI C HCIHOJIB30BAHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HanboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabckue 1elCTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJUTH IO CAMOCTOSITENIFHO COCTABJICGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIEPUMEHTa, OLEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIbTaTOB, BBIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHU 3a1a4H;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenctaBieHUss UWHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHWS 10 XOAYy pELIeHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j€¢ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
auanora, oOHapy)KMBaTh Pa3IMUhe U CXOJACTBO IMO3UIMH, B KOPpEeKTHOU (opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJCTABISITh Pe3yIbTaThl PEIICHUS 3a/1adu, SKCIICPUMEHTA, UCCIICOBAHMUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3eHTALUU U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl TIpU peUIeHHH Y4YeOHbIX MaTeMaTHYeCKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JEsTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paboTHI,
pacmpenenats BUABl paboT, IOTOBapHBAThCs, OOCYKIATh MPOIECC U pPe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICUCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4YeCTBO pe3yjbTaTa
KAaueCTBO CBOErO BKJIAJa B OOIIMI pe3yJsibTaT 10 KPUTEPUAM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsI B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIOBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJibTara
pelieHus: MaTeMaTUYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHON IeNu U
YCIIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpA)XaTh AMOLUHU TPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K konIry o0yueHus B 7 kjiacce oOy4aromuics MOMYYUT CIASTYIONIEe MPEeIMETHBIC
pe3yJIbTATHI:

Yucsia 1 BbIYMCIEHUS

PanronanbHbIie ynca.

[TepexoauTh OT OHOM (OPMBI 3allUCH YKCENl K Jpyrod (ImpeoOpa3oBbIBATH
JECATHYHYIO Ip0oOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

Vcronp30BaTh MOHITHS MHOXECTBA HATYPaIbHBIX YHCEN, MHOYKECTBA IEIBIX
YuCel, MHOXXECTBA pAIlMOHANIBHBIX YHCET TPH PEHICHUW 3a7ad, TPOBEICHUN
pacCyXIeHUN U TOKa3aTeIbCTB.

[ToHrMaTh U OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BrITIONTHAT, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHUCTBUS C PAIMOHATLHBIMU YHCIIaMH, UCTIOJIb30BaTh CBOMCTBA YHCE M MPaBHUJIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE TEHUCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMH.

HaxonuTh 3Ha4YEeHHS YHMCIOBBIX BBIPAKCHHUH, COMCPIKAIINUX PAMOHAIBHBIC
Yucia W CTENCHH C HATypaJbHBIM IIOKa3aTeleM, NPHMEHSITh Pa3sHOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIUYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBHIC BBIPAKCHUS
IIPU PEIICHUH MTPAKTHUYCCKUX 3aJ1a4 1 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyTJISTh YMCIa ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE 110 CMBICTY MPAKTHYSCKOM
CUTYaIlM¥, BBITIOJHATH TPHUKUIKY M OICHKY pe3yjbTaTa BBIYUCICHHH, OIICHKY
3HAYCHUN YHMCIIOBBIX BRIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a1a4.

Pemate TekcToBBIe 3aaund  apU(OMETHUYCCKUM CIOCOOOM, HMCIIOJIH30BATh
TaONHIBI, CXEMBbI, YEpPTEXKHU, IPYTHE CPEACTBA TMPEACTABICHHUS JaHHBIX MpHU
pelieHuN 3a1a4.

Pemate TpakTHKO-OPHEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANBHOCTHIO BEIMYMH, TPOICHTAMH, HWHTEPIPETHPOBATH
pe3ynbTaThl pelieHus 3a7a4 ¢ Y4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBAEMbIX 0OBEKTOB.

JleauMOoCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHITHAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOIBIIMI OOIMMN AETUTEIh U HaUMEHBIIEe 00IIee KpaTHOE
YyHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIAYJI, IPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AnredOpanveckue BbIPAKEHUS

BripaxkeHus ¢ nepeMEHHBIMH.

Hcmonp30BaTh anredpandecKyro TEPMUHOIOTHIO M CHMBOJIUKY, TPUMEHSTH €&
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUsT OYyKBEHHBIX BBIPAKEHMM NPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJCCTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHs!.

BrInonHITh Mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHUS B MHOTOWIEH TPUBEACHUEM
MOAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

Brinonuate neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXKEHHUE) C OJTHOUYJICHAMU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BBIYUCIICHHI.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJS, TPYNIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyITBI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU ISl
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
MePEMEHHBIMH, MOJIb3YSICh TPaUKOM, MPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHUS.



Pemmars cuctembl ABYX JMHEHHBIX YpaBHEHHM C ABYMs MEPEMEHHBIMU, B TOM
yucle rpaduyecKy.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayyl TIOJyYEeHHBIN pe3yJIbTar.

DOyHKIUU

Koopaunate! u rpaduxmu.

N300paxkath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE IPOMEKYTKH Ha
anre0panyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 3a/JaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOAUTENLHOCTD, BpeMsi, 00bEM pabOoTHI.

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

[Tonumate rpadguueckuii cnoco® mMpeAcTaBIEeHUS U aHaIu3a UH(poOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMN [ aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyJaM (yHKUMH, TNPOMEXKYTKHM 3HAKONOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAUOOJIbIIIEE U HAaWMEHBIIIEEe
3HauYeHUs PYHKIIN).

Hcnons3oBath rpaduku A1 UCCIEAOBAaHUS MIPOLIECCOB U 3aBUCHMOCTEH, TpH
peleHny 3a7a4 U3 APYyTrux Y4eOHbBIX MPEIMETOB U PEAIbHOM KU3HH.

K konIity oOyueHust B 8 kj1acce oOy4aromuiics MOTyYUT CIAEAYIOUIMEe MPEeIMETHbIC
pPE3YJIbTATHI:

Yucaa v BIYMCICHUSA

HppauronanpHbIe YHCIIA.

[IoHnMaTh W WCHOJIB30BATh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOIHO OTepUpPOBaTh MOHATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJpaTHBIN KOPEHb, UPPAIMOHAIBLHOE YKCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHbHIC
KOPHH, UCIIOJIB3YSl PU HEOOXOUMOCTH KAJIbKYJISTOP, BBITIONHSATH IPEOOPa30BaAHUS
BBIPAXKECHUN, COJEPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YSI CBOMCTBA KOPHEM.

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
quces U1 CPAaBHEHUS, OKPYTJICHUS] ¥ BBIUUCIICHHUH, N300paKkaTh IEUCTBUTEIIbHbBIC
YHCJIAa TOYKAMH HAa KOOPJAWHATHOM MPSAMOM.



Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m crenenerd yucia 10, 3anuchbIBaTh M OKPYIVISITH YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOTYJIIO, IPUMEHSATH CBOMCTBA
CPaBHEHMM IO MOJYJIO, HAXOAUTh OCTATKU CyMMBI U IIPOU3BEACHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHANIbHBIE BEIPAYKEHUSI.

Haxoauts pomycTuMble 3HAYEHHUsS] MEPEMEHHBIX B JPOOHO-pallMOHAIbHBIX
BBIPAKECHUSAX.

[TprMeHsTh OCHOBHOE CBOWMCTBO PallMOHAIBLHON JPOOH.

BeimonusaTe npuBeneHue anredpandeckux Ipobeil K o0lieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE IOHATHE CTENEHHW C LEJNbIM II0Ka3aTeIeM, BbIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIUX CTENEHH C LIETBIM MOKa3aTeJIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycTumele 3Ha4E€HUs IEPEMEHHBIX B BBIPAKEHHUAX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BeimonusaTe npeoOpa3zoBaHUsl HMPPALMOHAIBHBIX BBIPAXKEHUH, HCHOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBajpaTHbIE ypaBHEHUS.

Pematb 1poOHO-palioHaNIbHbIE YPaBHEHHUS.

Pemlare nuHENHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C IMAPAMETPAMM.

[IpoBOAUTE MCCIIEIOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHUEM rpaUuecKux mpecTaBiIeHui (yCTaHaBINBATh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U POYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aqauu K €€ anredpandeckoit
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H IIOJIyYEHHBIN PE3ysIbTaT.

[IprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB LI CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN U X CUCTEMBI, 1aBaTh rpadudecKyIo
WJUTFOCTPALIAI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DyHKIUU

[TornmaTh ¥ WCMONB30BaTh (DYHKIIMOHAILHBIEC TOHSTHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), ONMPEACNATh 3HAUYCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIUMU 1O €€ rpaduKy.

Crtpouts rpaduku QyHKIUH , OMUCHIBATH CBOMCTBA YMCIOBOM (YHKIUHU IO €€

rpaduxky.

K xoHiry 00yuyeHus B 9 ki1acce o0ydaromuics MOIyyuT CIeyIOUue MpeIMETHbIC
pe3yJIbTATHI:

Yuciia 1 BBIYMCICHUS

CB00OOHO oOlEepUpOBaTh MOHATUSIMU: KOPEHb #-Ml CTENEHU, CTENEHb C
palMOHAJIBHBIM TIOKA3aTelIeM, HAaXOAWUTh KOPEHb K- CTENEHU, CTENEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpPU HEOOXOTUMOCTU KaJbKYJSATOD,
NPUMEHSTH CBOMCTBA KOPHS /1-i CTETIEHU, CTENEHU C PAllMOHATIBHBIM I10Ka3aTEJIEM.

Hcnonb30BaTh MOHATUE MHOXKECTBA JCHCTBUTEIBHBIX YMCEN MPU PEIICHUU
3a/1a4, MPOBEACHNUH PACCYKIAECHNUN U TOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYUBATH JICUCTBUTEIbHBIE 4YHUCJIA, OKPYIJIATH
JEUCTBUTEIIBHBIE YKCIIA, BBITOIHATh IPUKUIAKY pE3yibTaTa BBIYMCICHUN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AuredpanvyecKue BbIPpaKEeHUA

CB0OOHO ONEepupPOBaTh MOHATUEM KBAJPATHOTO TPEXUWIECHA, HAXOAUTh KOPHU
KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIN TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHeNHbIE U KBaJpaTHbIE YPABHEHU S, YPABHEHHUSI, CBOSILIUECS K HUM,
IPOOHO-pallMOHANIbHBIE YPaBHEHUS.

PemaTp HECIOXKHBIE KBaIpaTHbIE YPAaBHEHUS C IAPAMETPOM.

PemaTe JuHENHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOMH,
3aIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemare cucreMbl ABYX JIMHEWHBIX YPAaBHEHHU C JBYMsI NEPEMEHHBIMH H
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemate HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUH C TapaMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX NMPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduaeckoro MeTo/ia Py pelieHUU YpaBHEHHUM 3-11 U 4-i cTeneHeH.

Pemate cucTeMBl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHHE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate ypaBHEHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OTpaHUYECHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.



[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
NPUMEHEHHEM rpauuecKux mpecTaBiIeHni (yCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTte TeKCTOBBIE 3ajauyd aiareOpamvyeckuM CrIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30oBaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyallMd WIM MPUKIAJHOW 3a/1a4H,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

CBoOOMHO omepupoBaTh MNOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpaduk
byHKIIMM, TpsMas TPONMOPLUMOHANBHOCTb, JHHEWHas (QyHKUMA, oOpaTHas
MIPOIIOPITMOHAIEHOCT, Mapadosia, TUnepooIIa, KyCOYHO-3a1aHHast (PyHKITHS.

Uccnenosats pyHkuuio mo e€ rpaduky, yCTaHABIMBATh CBOMCTBA (DyHKLIMII:
001acTh ONPEIEIICHUsI, MHOXKECTBO 3HAUEHUM, HYJIM (PYHKIHMH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M yObIBaHUSA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHYy (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PUUKU, TEOMETPUH.

Omnpenensts nojiokeHue rpapuka KBagpaTuyHOW (yHKIUHU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpoutrb rpapuk  KBagpaTH4YHOHM (YHKUMH, ONHUCHIBATH  CBOWMCTBA
KBaJIPaTUYHON QPYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIs PEIICHHUS 3a71a4.

Ha npumepe kBaapatnyHoil QyHKIMU cTpouTh rpaduk GyHkuuu y =af(kx +
b) + ¢ ¢ momomibio Mpeodpa3zoBanuii rpaduka GyHkuun y=£(x).

NnmrocTpupoBaTh ¢ MOMOIIbIO Tpaduka peaabHy0 3aBUCUMOCTb UIIH MPOLIECC
10 X XapaKTEPUCTHUKaM.

Apudmeruyeckass ¥ reoMeTPUYECKAs MPOrPeccHH

CB0OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMeTHYECKAS
U T€OMETPUYECKasi TPOrPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH pPAa3HbIMU CIIOCOOAMHU: OIMMCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYJIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIYMCIACHHUS C  UCHOJB30BaHUEM (OpPMYyNT #-TO  4JeHa
apru(PpMETUYECKON U TreOMETPUUECKONU MPOrpeCCUil, CyMMbI IEPBBIX 71 YJICHOB.

N300paxkath uieHbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJIbKyJIATOPA, [UPPOBBIX
TEXHOJIOTHH).



PacriosnaBaTh W NPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCJICIOBATEIPHOCTEH,  OTPAHWYEHHBIX  MOCJIEI0BATEIHLHOCTEH, MOHOTOHHO
BO3pacCTaOMuX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

ViMeTs mipecTaBIeHrne O CXOJUMOCTH MTOCIEA0BATeIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBAIOIICH T€OMETPHUECKOMN MPOTPECCHH.

[IpumMeHsATh METOI MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

ypaBHEHUH

7 KIIACC
KosnuecTBo yacos DJIEeKTPOHHbBIE
Ne /it HaumeHoBaHue pa3ieioB U TeM Kowrponbusre  Tpaxruseckie (uudposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypeni

1 UNCJIA U BBIYUCJIEHH L. 1 | Bu6mmotreka [JOK
PanmonaneHbIe yncina (IOBTOPEHNUE) https://m.edsoo.ru/77¢09b13

) OYHKIHWU. KooparHatsl u 17 | bubnuoreka [IOK
rpaduku. OyHKIHH https://m.edsoo.ru/77e09b13

3 AJITEBPAMYECKHWE BbIPAXXEHU . 7 bubmuoreka [{OK
Beipaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77¢09b13

4 YPABHEHI/UUI N CUCTEMBI 10 | bubmmnoreka HOK
YPABHEHMMN. JIunelinbie ypaBHEHUS https://m.edsoo.ru/77e¢09b13

5 UUCJIA U BBIUUCJIEHUSI. Crenens ¢ 6 bu6nunorexa LIOK
HAaTypaJbHBIM NTOKAa3aTEIEM https://m.edsoo.ru/77¢09b13

6 AJITEBPAMYECKHUE BBIPAXXEHU . 23 1 bubmmnoreka HOK
MHorouyieHsl https://m.edsoo.ru/77e09b13

. AJITEBPAMYECKUE BBIPAXXEHU . 14 | bu6muoreka [JOK
@opMyIIbI COKPAIIEHHOTO YMHOXEHUS https://m.edsoo.ru/77e¢09b13

bu6muoreka [JOK

8 UNCJIA U BBIUNCJIEHUS. lenumocTs 10 httDSZ//m.edSO(];.II'u/77eO9 b13

9 OYHKIIWN. Jiuneiinas GyHxums 16 1 ngg/‘j;fg;gg;eo%w
VPABHEHI/I}UI N CUCTEMBI Bu6miorexa LOK

10 YPABHEHHMMU. Cucremsl IMHENHBIX 14 1

https://m.edsoo.ru/77¢09b13




1 [ToBTOpeHue, 0600MIIEHNE, g 1 bubnmnoreka HOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/77¢09b13
OBLIEE KOJIMYECTBO YACOB I10 136 2 0

I[TPOTPAMME



8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
No 11/ HanmenoBaHue pa3jie/ioB U TeM Korrpomsusre  MparTmseckie (uudpoBbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
1 YPABHEHUMA U HEPABEHCTBA. 20 1 bubnuorexa [JOK
HepasencrBa https://m.edsoo.ru/6d40b704
) UNCJIA 1 BBIYUCJIEHMA. 17 1 bubmuorexa [JOK
KBanpartHblii KOpeHb https://m.edso00.ru/6d40b704
3 YPABHEHNA U HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBaaparHble ypaBHEHHS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHU . 17 1 bubnuorexa [JOK
JpoOHo-paninoHaIbHbIE BBIPAKEHUS https://m.edso0o.ru/6d40b704
5 YPABHEHNM A 1 HEPABEHCTBA. 19 1 bubmuorexa [JOK
JpoOHo-paninoHaIbHbIE YpaBHEHUS https://m.eds00.ru/6d40b704
bubnnoreka [JOK
6 OYHKIN 15 ! https://m.edsogru/6d40b704
7 AJITEBPAMYECKUE BbIPAXXEHU . 14 bubnuotexa [JOK
Crenenu https://m.edso0.ru/6d40b704
bubmuorexa [JOK
8 UNCJIA U BBIUMCJIEHUA. lenumocTh 7 1 hitps://m.c dsogru 16d40b704
9 [ToBTOpenue, o6odIIeHNE, 10 1 bubmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edso0o.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 136 2 0

[TPOI'PAMME




9 KVIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bceero Kontpoarueie  Ipakruteckue o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcnl
bubnunoreka LIOK
! OYHKIN 25 ! https://m.edsoo.ru/133deaba
) YPABHEHHWSA 1 HEPABEHCTBA. 15 | bubmmoreka [JOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHHWSA 1 HEPABEHCTBA. 75 | bubmuoreka [{OK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE TITOCITEAOBATEJIBHOCTHU 25 1 bubmuoreka [IOK
N TTPOT'PECCUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHU . 1 | bubmuorexa [IOK
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 34 | bu6nunorexa LIOK
3HaHUH https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
ara uudgpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakTnyeckue a p
Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcebl

[ToBrOpenue. Panmonanbusie

1 1 https://m.edsoo.ru/d348281e
yucna
[ToBTOpenue. CpaBHeHue,

MOPSAT0OYMBAHAE U

2 YHOPAA . 1 https://m.edsoo.ru/5df6dS5c
apudMeTHIECKUe ACUCTBHS C
paloOHATBLHBIMH YUCIIAMU
[ToBTOpenue. Yucnonas npsimas,

3 P P 1 https://m.edsoo.ru/7daf1949
MOJIYJIb YHCIIa
[ToBTopenue. [IponeHThI, 3aUChH

4 MIPOLIEHTOB B BHUJIE ApodU U Apodu 1 https://m.edsoo.ru/71988326
B BH/JIE MTPOIICHTOB
IToBTOpenue. Tpu OCHOBHBIE

5 P p 1 https://m.edso0o.ru/47e26b56
3a/1a4d Ha MPOLIEHTHI
IToBTOpenue. Tpu OCHOBHBIE

6 P P 1 https://m.edsoo.ru/dcac493c¢
3a/1ayu Ha TPOIIEHTHI
IToBrOpenue. Pemenune

7 TEKCTOBBIX 33724 1 https://m.edsoo.ru/d5df95ed
apu(METHUECKUM CIIOCOO0M
[ToBTOopenue. Pemenue 3a1ay u3

8 peanbHOU MPAKTUKHU HA YaCTH, 1 https://m.edsoo.ru/1812dac7
IpoOH, IPOLIEHTHI, TPUMEHEHUE




10

11

OTHOUIIECHUW U MPONOPIUI MPU
pelieHuu 3aaa4y

IToBTOpenue. Pemenue 3anau us
peasibHOI MPAaKTUKU Ha YacTH,
IpoOH, MPOLIEHTHI, TPUMEHEHHUE
OTHOUIIECHUW U MPOTNOPIUI PU
pelieHuu 3aaa4y

[ToBTOpenue. PeansHbie
3aBUCHMOCTH; PEIICHHE 3a7a4 Ha
JBUXEHHE, pabOTy, MOKYIIKH,
HaJOTu

KonTtponpsHast pabora o Teme
"ParnonanbpHele ynucia'

https://m.edsoo.ru/712d9e9a

https://m.edsoo.ru/acaefl{5

https://m.edsoo.ru/14dd713f

12
13

Koopaunara Toukn Ha npssMoun

YucnoBble IPOMEXYTKH

https://m.edsoo.ru/d912d86d
https://m.edsoo.ru/af9917e8

14

15

HucnoBsle TPOMEKYTKH

PaccrosiHre Mex Iy I1ByMs
TOYKaMU KOOPJAMHATHOU IIPAMOM

https://m.edsoo.ru/8f19¢476

https://m.edsoo.ru/63187218

16

[IpssmoyronbHas cucrema
KoopauHaT. Abcuucca u
OpJIMHATa TOYKHU Ha
KOOPJAMHATHOM IIJIOCKOCTH

https://m.edsoo.ru/fc45fa3e

17

IIpssMmoyronpHas cucrtema
KoopauHat. Alciycca u
OpAMHATa TOYKU Ha
KOOPJIMHATHOM MJIOCKOCTH

https://m.edsoo.ru/2e34136¢

18

[Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu

https://m.edsoo.ru/ed4a8e33




[Tpumeps! rpadukoB, 3a1laHHBIX

bu6mmoreka [IOK

19 dbopmyamu https://m.edsoo.ru/8e566725

20 Hremne rpa(bEIKOB peabHbx https://m.edsoo.ru/e57aldSc
3aBUCHMOCTEH

21 PYHKIHOHAITLHKIE 3aBHCHMOCTH https://m.edsoo.ru/71al8efb
MEXIy BeJIMYMHAMU
[Tonsitue pynkunu. OyHKIKSA KaKk

22 MaTeMaTHU4decKas MOJEIb https://m.edsoo.ru/de2d47¢9
peagbHOTO Tpoliecca
[Tonsitue pynkunu. OyHKIKSA KaKk

23 MaTeMaTH4YecKas MOJEIb https://m.edsoo.ru/f6eef2eb
peaabHOro mpoiiecca
[onsarne pynkunu. OyHKIUS KaK

24 MaTeMaTHdecKas MOJelb https://m.edsoo.ru/4ac763cf
peanbHOro npouecca

25 O6ﬂaCTBVOHpeﬂeHeHHﬂ u 0bmacts https://m.edsoo.ru/ebce779a
3HauYeHUHN QYHKINH

26 O6HaCTLVOHpeHeHeHHH u oGnacth https://m.edsoo.ru/e2b63e61
3HauUeHUH QYHKINH

27 CrniocoOsbI 3a1anus GyHKIIUN https://m.edso00.ru/36a6d868

28 I'paduk pynkumn https://m.edsoo.ru/c8c2a3fd
KonTpomnpHas pabota mo Teme

29 "Koopaunatsl u https://m.edsoo.ru/fb8eb919
rpa¢uku. OyHKIIH"
Bripaxenue ¢ nepeMeHHBIMH.

30 3HavYeHHE BBIPAKEHUS C https://m.edso00.ru/946543af

MEPpCMCHHBIMU




BripaxkeHnue ¢ nepeMeHHbIMH.

31 3HaveHHE BBIPAKEHUS C https://m.edsoo.ru/af6d4ade
NepeMEHHBIMU
BripakeHue ¢ mepeMeHHBIMH.

32 3HaYeHHE BBIPAYKECHUS C https://m.edsoo.ru/3e61643d
MepEeMEHHBIMHU
IIpencraBnenue 3aBUCUMOCTH

33 MEXIy BEJIMYMHAMU B BUJIE https://m.edsoo.ru/4cbdcc85
dbopMyibI
IIpencraBnenue 3aBUCUMOCTH

34 MEK]ly BEJINYMHAMU B BUJE https://m.edsoo.ru/63392a5
bopmybl

35 Brraucnenus mo Gpopmynam https://m.edsoo.ru/a6245673

36 Brruncnenus no gpopmynam https://m.edsoo.ru/21fd9dc8

37 Y/PaBHCHHE C OZHOM MEPEMEHHOH. https://m.edsoo.ru/9462ea9%
Kopens ypaBHeHus

38 Cpoiictra yPaBHeHHH ¢ onHou https://m.edsoo.ru/3a33{656
MEePEMEHHOMN

39 CroticTsa y?aBHeHHH ¢ oAHon https://m.edsoo.ru/cfa9e87¢
MepEMEHHOMN

40 PaBHOCHJIBHOCTH ypaBHEHHI https://m.edsoo.ru/5dcb59d5

41 Y PABHCHHE KaK hfaTeMaTquCKaﬂ https://m.edsoo.ru/67b549fc
MO/IeJIb peaibHOM CUTyaluu
Hucno KopHEN JTMHENHOTO

42 https://m.edsoo.ru/f85f9dal
ypaBHEHUS

43 Hluero xopHelt aHHelitoro https://m.edsoo.ru/a4e61bb2

ypaBHEHUS




44

45

Penrenne TekCTOBBIX 3a71a4 C

IIOMOILBIO JIMHEWHBIX YPAaBHEHUU

JIuneitHoe ypaBHEeHUE,
coJieprkaliee 3HaK MOJTyJis

https://m.edsoo.ru/f3fd499c¢

https://m.edsoo.ru/bf9b924a

46

KonTtponbHas pabora mo Temam
"BbIpaskeHusi ¢ nepeMeHHbIMU",

"JIuHeilHble ypaBHEHUS"

https://m.edsoo.ru/1873ef27

47

48

CreneHb ¢ HaTypaJbHBIM
HOKa3aTeseM

CBoiicTBa CTENEHH C
HATYpaJIbHBIM MOKa3aTeleM

https://m.edsoo.ru/481ded26

https://m.edsoo.ru/9¢8e7d9d

49

CBoiicTBa CTEIEHH C
HaTypaJIbHBIM I10Ka3aTeIeM

https://m.edsoo.ru/36e278c5

50

51

CBolicTBa CTENEHHU C
HaTypaJIbHBIM II0Ka3aTesieM

3amunch Ynucia B JECITUYHON
MO3UIIMOHHON CUCTEME
CUHUCIIEHUS

https://m.edsoo.ru/928c17{d

https://m.edsoo.ru/819b18a2

52

3anuce 4ynucia B JeCITUYHON
MHO3UIIMOHHOU CHUCTEME
CUHCJIEHUS

https://m.edsoo.ru/61935811

53

Onnournensl. OnHOYIEH
crangapTHoro Bujaa. CTeneHn
OJHOYIEHA

https://m.edsoo.ru/11727ac5

54

OnHounensl. OQHOUWIEH
crangapTHoro Bujaa. CTeneHnb
OIHOWIEHA

https://m.edsoo.ru/8c3a7f53




Muorowiensl. MHOrowieH

55 cTtangaptTHoro Bujaa. CTeneHnb https://m.edsoo.ru/fd948dea
MHOTOWIECHA
Muorowiensl. MHOrowieH

56 cTaHaaptTHoro Buja. CTeneHb https://m.edsoo.ru/fa7¢91c3
MHOT'OWIECHA
Crnoxenue aHue

57 JTOFCHHC 1 BRITHTAMH https://m.edsoo.ru/8fd54el 1
MHOT'OYJICHOB
Crnoxenue aHue

58 JTOFCHHC 1 BRITHTAMH https://m.edsoo.ru/3733bf4a
MHOTOYIECHOB
CnoXeHHe U BEIYUTAHUE

59 https://m.edsoo.ru/3a2714bb
MHOT'OYJICHOB
YMHOXEHHUE U JIeJICHIE

60 a https://m.edsoo.ru/62b7f5eb
MHOT'OYJICHOB
YMHOXKEHNE U JeJICHUE

61 MHOIKCRAC 1 ACTEHHI https://m.eds00.1u/489d7185
MHOTOYWIEHOB
VYMHOXKEHUE U JeJIEHUE

62 A https://m.edsoo.ru/2d6c¢9¢7d
MHOTOYJICHOB
YMHOXEHHUE U NIeJIeHIE

63 a https://m.edsoo.ru/b6577f1
MHOTOYWIECHOB
ITpeoOpasoBanue 1ETOTO

64 PeODPAIOBAIHE HEIOr https://m.edsoo.ru/c7a7{b42
BBIPKEHHSI B MHOTOWICH
[IpeoOpa3oBaHue 1IETIOTO

65 peodp H https://m.edsoo.ru/c2a26ad8
BBIPAKEHHS] B MHOTOWJICH
ITpeoOpasoBanue 1ETOTO

66 peodp H https://m.edsoo.ru/b4c45124
BBIPKEHHS] B MHOTOWICH

67 KopHau MHOTOUIEHA https://m.edsoo.ru/8438231d

68 Kopuu MHOrOUNEHa https://m.edsoo.ru/d5d18e54




69

70

71

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus aANreOpandecKux
BBIPAKECHUI

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUI

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIpAXKEHUM

https://m.edsoo.ru/9b737dd9

https://m.edsoo.ru/5b3¢9399

https://m.edsoo.ru/abe9629¢

72

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

https://m.edsoo.ru/adbe2e94

73

74

ToxnaectBo. ToXKIECTBEHHBIE
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

I[OKaSaTCJ'ILCTBO TOXACCTB

https://m.edsoo.ru/9dd98d82

https://m.edsoo.ru/5b989¢f1

75

KonTpoasHnas pabora no temam
"CreneHb ¢ HaTypaJlbHbIM
nokazarenem", "MHorowieHs!"

https://m.edsoo.ru/bbaed74e

76

77

78

KBagpar cymmel 1 KBagpat
Pa3HOCTH JIBYX BBIPAKEHUHN
KBaznpaT cyMMBl HECKOIBKUX
BBIPAKECHUI

Ky6 cymmbl 1 ky0 pazHocTH ABYX
BBIPAKECHUI

https://m.edsoo.ru/fb565fth

https://m.edsoo.ru/b9f67615

https://m.edsoo.ru/bf42d8b7

79

Pa3HocTh KBaspaTOB IBYX
BBIPAXKEHUI

https://m.edsoo.ru/3b3c8cd2




[TpousBenenue pa3HOCTH U

80 . https://m.edsoo.ru/a31¢7e85
CYMMBI JIBYX BBIPa)KEHUM
IT eJIcHHue

81 POHSBEIICHIC PasHoCTH | https:/m.eds00.ru/9263d265
CYMMBbI JIBYX BbIPaXKEHHI
C a 1 pa3sHOCTH Ky0O0

82 yMMa H pu HOCTD KYDOB ABYX https://m.edsoo.ru/fa43caef
BBIPKECHU I
CyMMa " pa3HOCTb KyOOB JIBYX

83 y pu Y By https://m.edsoo.ru/a97811f1
BBIPKECHHI
P

84 A3TOMCHUC MHOTOUICHA Ha https://m.edsoo.ru/al 64a83c¢
MHO>KHATEIIH
IIpownsBenenne pa3HOCTH CyMMBI

85 JIBYX BBIPAXEHHUI, CyMMa U https://m.edsoo.ru/f77d6914
pa3HOCTh KyOOB JIBYX BBIpQXKCHHI
Pasznosxkenne MHOTOUIEHA Ha

86 https://m.edsoo.ru/53526¢e
MHOKUATEITH
B o

87 PIFICCEHIE OBIICTO MHOMHITEIA https://m.edsoo.ru/al568c9¢e
3a CKOOKH

88 Meron rpynnupoBKu https://m.edsoo.ru/8d842fea
KonTponbHas pabota mo Teme

89 "®opMyJIbl COKPAILLIEHHOTO https://m.edsoo.ru/ce55b746
YMHOKEHHS"

€JIMMOCTD LIEJIBIX YHCEIL.

90 A . i https://m.edsoo.ru/f215¢992

CBoOHCTBa AEIUMOCTH
€JIMMOCTB IIEJIBIX YHCEIL.

91 Hen t https:/m.edsoo.ru/d776£db7
CBoOJCTBa OEIUMOCTH
IIpocTele ¥ cocTaBHBIE YHCIIA.

92 P https://m.edsoo.ru/dd5b7226

YETtHple U HEUETHDBIE YHCIa




[Ipu3Haku genuMocTy Ha 2, 4, 8,

93 5.3.6,9. 10, 11 1 https://m.edsoo.ru/c19cd52f
94 Hpmsmakas qemivocti a 2, 4, 8, 1 https://m.edsoo.ru/e8d6854d
5,3,6,9,10, 11
[Ipu3Haku nenumMocT CyMMBI U
95 [IPOU3BEACHUS LEIIBIX YUCET IIPU 1 https://m.edsoo.ru/e4ca3234
pelIeHnH 3a1a4
HauGonbimmii o0muii nenurens u
96 HauMEHbIIIee 00Iee KpaTHOE 1 https://m.edsoo.ru/978e31bc
JIBYX UHCEI
97 BzauMHoO nipocThie unciia 1 https://m.edsoo.ru/fccafafd
98 Anroputi Epictitaa. Jleneiie ¢ 1 https://m.edsoo.ru/1d5¢33c4
0CTaTKOM
99 CPaBHEHHS USTBIX HHCEI 11O 1 https://m.edsoo.ru/8dfc1bd1
MOJ1yJI}O HaTypaJbHOTO YHCIIa
100 Jluneiinas QyHkius, e€ cBoiicTBa 1 https://m.edsoo.ru/8bf17854
101 Jluneiinas QyHkius, e€ cBOMCTBa 1 https://m.edsoo.ru/5a5b98c4
102 Jluneiinas QyHkius, e€ cBoiicTBa 1 https://m.edsoo.ru/17¢74616
103 I'paduk nuneitno#t pyHKIIUN 1 https://m.edsoo.ru/bd9b9a97
104 I'paduk nuneitHON QyHKIINN 1 https://m.edsoo.ru/27ad3a6f
105 ['padux nuHEHHON PYHKITUN 1 https://m.edsoo.ru/8aa52d23
106 I'padux nuneitHON QyHKIUN 1 https://m.edsoo.ru/d857c5ca
107 I'paduk pynkuun y =| x | 1 https://m.edso00.ru/7b986e97
108 I'paduk pyHkumn y = | X | 1 https://m.edsoo.ru/83142da8
109 I'paduk pynkuun y =| x | 1 https://m.edsoo.ru/cbfd91ce
110 I'paduk GyHkIHM y = | X | 1 https://m.edsoo.ru/174d5832
111 Kycouno-3agannbie pyHKIMM 1 https://m.edsoo.ru/395f6817




112 Kycouno-3anannpie GyHKIIHH https://m.edsoo.ru/dd7d53f4

113 Kycouno-3a1annbie pyHKIMH https://m.edsoo.ru/89d67e44

114 Kycouno-3anannpie GyHKIHH https://m.edsoo.ru/441d54b6
KonTponbhas pabota no remam

115 "lenumocts", "JInneliHas https://m.edsoo.ru/b9751294
byakus"

116 ¥/PaBHEHHE ¢ ABYMS https://m.edsoo.ru/9e8d98ce
NepeMEHHBIMHU

117 ¥/ PaBHEHIE C ABYMS https://m.edsoo.ru/abac3fab
MepeMEHHBIMHU

118 Ipaux uneiioro ypasHewis ¢ https://m.edsoo.ru/489ec4c2
JIBYMsI [IEPEMEHHBIMU

119 T'paguic muneiinoro ypasuenns ¢ https://m.edsoo.ru/11e7c825
JIBYMsI TIEPEMEHHBIMU

120 CHCTEMbI IMHCHHbIX ypapHCHHii ¢ https://m.edsoo.ru/6dd472eb
JIBYMsI TIEPEMEHHBIMU

121 CHCTEMbI IMHEHHbIX ypapHCHHii ¢ https://m.edsoo.ru/73894feb
JIBYMsI [I€PEMEHHBIMU
I'paduyeckuii MeTos penieHus

122 CHUCTEMBI JINHEWHBIX YPABHEHMI C https://m.edsoo.ru/e567a682
JIBYMsI TIEpEMEHHBIMU
['padpuaeckuii MmeTox pemeHus

123 CHUCTEMBI JINHEWHBIX YPABHEHMI C https://m.edsoo.ru/cd3{73f5
JIBYMsI TIEpEMEHHBIMU
Pemienne cucrem MuHEWHBIX

124 YPaBHEHUU C ABYMs https://m.edsoo.ru/bcc43c88

MNEPEMEHHBIMU METOJI0M




125

126

127

128

NOACTaHOBKH U METOAOM
CJIOXKCHHUA

Pemrenne cucrem TUHEHHBIX
ypaBHEHUH C ABYMS
MePEMEHHBIMH METOJIOM
MOJCTAaHOBKH U METOJIOM
CJIOJKEHMUS

Penienue cucrem aTMHEHHBIX
YPaBHEHMH C IByMsI
HEPEMEHHBIMH METOJIOM
HOJCTAHOBKU M METOJIOM
CIIOKEHUS

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI
MEPEMEHHBIMH KaK MOJIETb
peanbHOM CUTyaluu

KonTponbHas pabora no teme
"CucTeMbl IMHENHBIX
ypaBHeHuii"/ Beepoccuiickast
npoBepoyHas paboTa

https://m.edsoo.ru/b4cf997d

https://m.edsoo.ru/b73¢7335

https://m.edsoo.ru/d8abb171

https://m.edso00.ru/d958c73f

129

HtoroBas koHTpoJsIbHas paboTa /
Bceepoccuiickas npoBepoyHas
pabora

https://m.edsoo0.ru/25246e48

130

[ToBTOpeHme u 0600MIIEHNE.
Pemenne cucreM TMHEHHBIX
YpaBHEHUH C IBYMsI
MEPEMEHHBIMU METOJIOM
IOJICTAHOBKH M METOJIOM
CIIOKCHUS

https://m.edsoo.ru/72d8cbc6




131

132

133

[ToBTOpeHHE 1 0600MIIEHNE.
CreneHb ¢ HaTypaJbHBIM
IIOKa3aTeJIEM

[ToBTOpeHHE 1 0600IIEHNE.
OIHOWIEHB! 1 MHOTOYJIEHEI.

ToxaecTBeHHble MpeoOpazoBaHuUs

anreOpanyecKux BhIPAKEHHUIH
[ToBTOpEeHME 1 0000IIEHNE.

DopmyJibl COKPALLIEHHOTO
YMHOXKEHHS

https://m.edsoo.ru/c28a969

https://m.edsoo.ru/4bd4ef49

https://m.edsoo.ru/78c92bce

134

[ToBTOpenue u 06o0IICHNE.
Koopaunats! u rpaduku.

https://m.edsoo.ru/13a9adc3

135

136

137

[ToBTOpenue u 06o0IICHNE.
Jluneitnast pyHkuus u eé
CBOMCTBA

[ToBTOpenue n oboOIIEeHHE.
Pemienune cucrem IMHEHHBIX
YpPaBHEHUU C JIBYMsI
NIepEeMEHHBIMH

[ToBTOpenue n o6oOIIEeHHE.
Pemrenne cucreM JTMHEHHBIX
YpaBHEHUI ¢ ByMs
MNEPEMECHHBIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

137

https://m.edsoo.ru/4f3a3a7f

https://m.edsoo.ru/2b6c24bd

bubmuoreka [JOK
https://m.edsoo.ru/ac20936a




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUus1 oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 Hucnossle HEpaBEHCTBA 1 https://m.edsoo.ru/a5c7{248
2 CBoiiCcTBa YHMCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/acb35975
3 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1 https://m.edsoo.ru/fc2dae92
4 Jloka3arenbCcTBO HEPABEHCTB 1 https://m.edsoo.ru/b22d4aed
HepaBeHcTBO € TepeMeHHOM.
5 P P 1 https://m.edsoo.ru/b2862a7c
Crporue 1 HeCTporue HepaBeHCTBA
HepaBeHcTBO ¢ TepeMeHHOM.
6 P P 1 https://m.edsoo.ru/e54bccbb
Crtporue u HeCTporue HepaBEeHCTBA
CnoxxeHue 1 yMHOXKEHUE
YUCJIOBBIX HEPABEHCTB.
7 P 1 https://m.edsoo.ru/e6651a2d
OueHuBaHuE 3HAYEHUS
BBIPKECHUS
CroxxeHue 1 yMHOXKEHUE
YHUCJIOBBIX HEPABEHCTB.
8 P 1 https://m.edsoo.ru/acda7312
OueHuBaHuE 3HAYEHUS
BBIPOKECHHS
[TonsaTHe 0 peleHnn HepaBEHCTBA
9 C OJIHOM nepeMEHHON. MHOXKeCTBO 1 https://m.edsoo.ru/82bcde3e
pelIeHni HEpaBEeHCTBA
[TonsiTe O pereHnr HEPABEHCTBA
10 C OJIHOM epeMeHHON. MHOXKECTBO 1 https://m.edsoo.ru/9bac518d

pELICHUI HEPABEHCTBA




PaBHOCHIBEHEIC HCpaBCHCTBA.

11 https://m.eds00.ru/39a81992
HepaseHnctBo-ciiencraue

12 YucnoBble TPOMEXYTKH https://m.edsoo.ru/23c9a331
JInneliHOE HEPABEHCTBO C OHOU

13 MIEPEMEHHON U MHOYKECTBO €r0 https://m.edsoo.ru/11c413ac
peLeHui
Pemenne nuHEeHHBIX HEPABEHCTB C

14 . . p https://m.eds00.ru/53e9a6e6
OJIHOY TIEpEMEHHOI
Pemenne nuHEeHHBIX HEPABEHCTB C

15 . . p https://m.edso00.ru/6 7618651
OJHOU MepeMEHHOM
Pemenne nuHEeHBIX HEPABEHCTB C

16 . . P https://m.edsoo.ru/c7a7adfe
OJIHOY TIEpEMEHHOI
CucreMbl JHHEHHBIX HEPABEHCTB C

17 . . P https://m.edsoo.ru/596facae
OJIHOM MTEpEMEHHOMN
CucTeMbl JJMHEHHBIX HEPABEHCTB C

18 . . P https://m.eds00.ru/994851d5
OJIHOU MTEpEMEHHOMN
Pemrenye TeKCTOBLBIX 3a7a4 ¢

19 MTOMOUIBIO JINHENHBIX HEPABEHCTB https://m.edsoo.ru/d2e18b&4
C OJTHOM IIEPEMEHHOMN
KourpomnabHas padorta mo teMe

20 " P }') https://m.edsoo.ru/f23eeea?

HepasenctBa

21 KBanpaTtHbie KOpHU https://m.edsoo.ru/f9e6ald3
ApubmMmeTnyeckuil KBaapaTHBIA

22 pug . P https://m.edsoo.ru/8831eecd
KOPEHB U €ro CBOWCTBA
ApubdmMeTnuecKkuii KBaJpaTHBIH

23 pud AP https://m.edsoo.ru/5df132¢8

KOpPCHB U €ro CBOICTBa




24

25

ITousrue HUppaoOHaJIbHOI'O YHrcJia.

JleficTBHS ¢ HpPALIMOHAIBHBIMU
YUCIIAMU

CBoiicTBa IEUCTBUH C
HUPPALMOHATLHBIMU YHCIIAMA

https://m.edsoo.ru/9al6bef6

https://m.edsoo.ru/a747d292

26

CBoiicTBa IEHCTBUHA C
UPPAIMOHATTEHBIMA YHCIIAMHU

https://m.edsoo.ru/14c¢1d635

27

28

CBoiicTBa IEHCTBUHA C
UPPAIMOHATILHBIMA YHCIIAMHU

CpaBHeHue upparroHaIbHbIX
yucel

https://m.edsoo.ru/8523cd27

https://m.edsoo.ru/51dc515b

29

CpaBHeHHME UppaAUOHATBHBIX
qrcen

https://m.edsoo.ru/5b9f184c

30

31

32

33

MHOKeCTBO IeliCTBUTEIHLHBIX
yucen. [IpeacraBienus o
pacmnpeHHs{x YUCJIOBBIX
MHOXKECTB

Jonyctumble 3HaUCHUS
MIEPEMEHHBIX B BBIPAKEHUSX,
coJiepxanux apupMeTuIecKue
KBaJIpaTHbIE KOPHU

Jonyctumble 3HaU€HUS
MEPEMEHHBIX B BBIPAKEHUSX,
coJiepxanux apupMeTuIecKue
KBaJIpaTHbIE KOPHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COACPIKALUX

https://m.edsoo.ru/46ada2al

https://m.edsoo.ru/9ftf1a9b

https://m.edsoo.ru/3dae614b

https://m.edsoo.ru/473b1931




34

35

apudmeTuyecKue KBaapaTHbIe
KOpHH

ToxaecTBeHHble MpeoOpazoBaHuUs

BBIpAXECHHI, COJIepKalInX
apudmeTuyecKue KBaapaTHbIE
KOpHHU

ToxnecTBeHHbIE TpeoOpa3oBaHUs

BBIPXECHHI, COJIepPIKaIIIX
apudmeTnyecKue KBaapaTHbIE
KOpHHU

https://m.edsoo.ru/57f3d7da

https://m.edsoo.ru/4¢553d28

36

ToxnecTBeHHbIE TpeoOpa3oBaHUs

BBIPAXKEHHUI, COJIEPHKALIIUX
apudMeTHYECKHE KBaIpaTHbIC
KOpHH

https://m.edsoo0.ru/85a9599¢

37

38

39

KonTponbHas pabora no teme
"KBanpaTHblii KOpeHb"
KBanpaTtHoe ypaBHEHHE
®dopMyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo

JIEUCTBUTEIIBHBIX KOPHEN
KBaJpaTHOI'O0 YPaBHEHUS

https://m.edsoo.ru/45265a7

https://m.edsoo.ru/bdd83aee

https://m.edsoo.ru/96e659fa

40

dopmyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonruecTBo
JIEWCTBUTEIIBHBIX KOPHEHN
KBaJpaTHOI'O0 YPaBHEHUS

https://m.edsoo.ru/fb58c78a

41

®dopmyia KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuectBo

https://m.edsoo.ru/a7b66e78




JIEUCTBUTEIIBHBIX KOPHEH
KBaJPaTHOTO ypaBHEHUS

dopmyia KOpHEH KBaJIpaTHOTO
ypaBHeHus. KonruectBo

42 . . https://m.edso00.ru/984375a9
JIEUCTBUTEIIBHBIX KOPHEH
KBaJ[paTHOI'O YPaBHEHUS

43 Teopema Buera https://m.edsoo.ru/f12ed3e3

44 Teopema Buera https://m.edsoo.ru/a99162a7
YpaBHeHuUs1, CBOAUMBIE K

45 JMHENWHBIM YPAaBHEHUSIM WM K https://m.edsoo.ru/d6bcc4fa
KBaJPaTHBIM YpaBHEHUSIM
YpaBHEHUsI, CBOAUMBIE K

46 JIMHENHBIM YPAaBHEHMAM WM K https://m.eds00.ru/8b265928
KBaJJPaTHBIM YpaBHEHUSIM
Ksanparanoe ypaBsHeHue ¢

47 Ba/IpATHOC ypaBHEHH https://m.edsoo.ru/78¢7149b
apaMeTpoM
Permienue kBagpaTHBIX YpaBHEHUMN

48 AP yp https://m.edso0.ru/56fb1558
C mapaMmeTpaMmu
Pemrenue kBagpaTHEIX YpaBHEHUN

49 AP yp https://m.edsoo.ru/4efdf939
C mapameTpamu
Pemenue xBagpa aBHEHHUH

50 HICHHC KBAZPATHBIX YPABHEHHH, https://m.edsoo.ru/e43a717d
COAEpKAIINX 3HAK MOAYJIA
Pemenue kBagpaTHRIX YpaBHEHUH,

51 AP yp https://m.edso0.ru/d66¢7¢3b
COZEPKAIIMX 3HAK MOAYJIA
VYpaBHEHHE KaKk MaTeMaTHUEeCKas

52 P . https://m.edsoo.ru/e3ff753d
MOJIETb PEATbHON CUTYaLIHU
Pemenne TekCTOBEBIX 3a71a4 C

53 a https://m.edsoo.ru/a2abaac2

MOMOIUIBIO KBaJIPaTHBIX YpaBHEHUN




54

55

KonrponbHas pabora no reme
"KBanpaTHbsle ypaBHeHuUs"

PaHI/IOHaHBHBIe BBIPpAXKCHUA

https://m.edsoo.ru/d2bc4d59

https://m.edsoo.ru/2bl6eelc

56

57

58

ToxnecTBeHHbIE TPeoOpa3oBaHuUs
paLMOHATIbHBIX BBIPAXKEHUN

ToxaecTBeHHble MpeoOpazoBaHUs
palroHaIbHBIX BBIPAKEHUN

ToxnecTBeHHbIE TpeoOpa30BaHuUs
palMOHAaIbHBIX BBIPAXKEHUN

https://m.edsoo.ru/ede67487

https://m.edsoo.ru/e8e379ad

https://m.edsoo.ru/329beefd

59

60

61

62

63

ToxnecTBeHHbIE TPeoOpa30BaHUs
palOHAIBHBIX BBIPAKEHUN

Anrebpanueckasi 1po0b.
JlomycTumble 3HAUCHUS
MEePEeMEHHBIX B APOOHO-
PaAIMOHATILHBIX BRIPAKCHUSIX

Anrebpanueckas 1poOb.
JlonycTumble 3HaYECHUS
HepeMEeHHBIX B IpOOHO-
palMOHAIIBHBIX BBIPAKEHUSX

Anrebpanueckas 1poOb.
JonycTumble 3HAYCHUS
HepeMEHHBIX B IpOOHO-
palMOHATBHBIX BBIPAKEHUSX

OCHOBHOE CBOICTBO
anreOpandyeckoi 1podu

https://m.edsoo.ru/4af839b3

https://m.edsoo.ru/8f1d3298

https://m.edsoo.ru/83125525

https://m.edsoo.ru/a68c4763

https://m.edsoo.ru/fe4b68e9

64

OCHOBHOE CBOMCTBO
anredpanvecKoit 1poou

https://m.edsoo.ru/2e93dc3e




CrnoskeHne U BEIYUTAHHE

65 N https://m.edsoo.ru/466ft95f
anreOpandecKkux aApooeit
CrnosxeHue U BbIYUTaHHUE

66 . https://m.edsoo.ru/6ef41cf9
anreOpanvecKkux apooeit
YMHOKEHUE U IETIEHUE

67 . https://m.edsoo.ru/c89ed952
anreOpandecKux aApooeit
YMHOKEHUE U JIeJICHHE

68 a . https://m.edsoo.ru/778f45¢e7
anreOpandecKux Apooei
YMHOKEHHUE U JIeJICHHE

69 a . https://m.edsoo.ru/fff87252
anreOpanvecKkux apooeit
BosBenenune anredpandeckoit

70 https://m.edsoo.ru/e5167eab
IpoOu B CTENIEHb
KonTponbhas pabota no Teme

71 " IpoObHO-palnoHaNbHbIE https://m.edsoo.ru/7c4fcd8a
BbIpaXeHUs"

00HO-paIMoHaIbHbIC

72 Ap patt https://m.edso0o.ru/54431982
ypaBHEHUS
Pemenne npoOHO-panioHaIbHBIX

73 YpaBHEHUH, CBOJIAIINXCS K https://m.eds00.ru/92db6d91
JTUHEWHBIM YpaBHEHUSIM
Pemenne npoOHO-panoHaIbHBIX

74 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/c9148d25
JUHEHHBIM YpaBHECHUSAM
Pemenne npoOHO-paliMOHAIBHBIX

75 YPaBHEHUH, CBOJALIMNXCS K https://m.edsoo.ru/c6ab635f

JIMHEWHBIM YPaBHEHUAM




76

77

78

Pemennie npoOHO-paliOHAIBHBIX
YpPaBHEHUH, CBOJALLIMXCS K
KBaJpaTHbIM YPaBHEHUSIM

Pemenue qpoOHO-paninoHaIbHBIX

ypaBHEHUH, CBOASAIIMXCS K
KBaJAPaTHBIM YpaBHCHUSIM

Pemenne npoOGHO-paIiOHATEHBIX
YpaBHEHU, CBOASLINXCS K
KBa/IpaTHBIM YPaBHEHUSM

https://m.edsoo.ru/9d454df9

https://m.edsoo.ru/ddafc3el

https://m.edsoo.ru/e35362f

79

Pemenne npoOGHO-paIiOHATEHBIX
YpaBHEHHI METOZOM 3aMEHBI
MEPEMEHHOMN

https://m.edsoo.ru/194da57d

80

81

82

Pemenne npoOHO-paIiOHATBHBIX
YPaBHEHU METOJ0M 3aMEHBI
MepEMEHHOMN

Pemenne 1po6GHO-paIiOHATBHBIX
YPaBHEHUN METOAOM 3aMEHBI
MepEMEHHOMN

Penenne 1po6GHO-paIiOHATBHBIX
YPaBHEHUN METOJ0M 3aMEHBI
MEPEMEHHOM

https://m.edsoo.ru/cf9ed5c4

https://m.edsoo.ru/562ab158

https://m.edsoo.ru/6d5a2554

83

Pemenye TeKCTOBBIX 3a7a4 ¢
MOMOIUIbIO APOOHO-PAIIMOHATIBHBIX
YpPaBHEHUNU

https://m.edso0.ru/54752eb9

84

Pemenye TeKCTOBBIX 3a7a4 C
MOMOIUIBIO APOOHO-PAIIMOHATIBHBIX
ypaBHEHUU

https://m.edsoo.ru/d1ee47b7




Penrenne TekCTOBBIX 3aJ1a4 C

85 MOMOIIBIO APOOHO-PAITMOHAIBHBIX https://m.edsoo.ru/ae1329eb
YpaBHEHUI
Pemenne TekcTOBBIX 3a7a4 ¢

86 MTOMOIIBIO APOOHO-PAITMOHATBHBIX https://m.edsoo.ru/d82a7917
ypaBHEHU U
Pemenue TekcTOBBIX 3a/1a4 ¢

87 MTOMOIIBIO APOOHO-pAITMOHATBHBIX https://m.edsoo.ru/615d1277
ypaBHEHUU
Pemenue TekcTOBBIX 3a/1a4 ¢

88 MTOMOIIBIO APOOHO-PAITUMOHATIEHBIX https://m.eds00.ru/72713¢94
YpaBHEHUU

&9 Fpa(bnqecic i MHTepHpeTattist https://m.edsoo.ru/belad8e8
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
KonTponbHas pabota mo Teme

90 " JIpoOHO-palnoHaNbHbIE https://m.edsoo.ru/b9ca755¢
ypaBHeHHUA"
OO6nacth onpeneneHus u

91 . https://m.edsoo.ru/el 1fc472
MHO>KECTBO 3HAUCHUN (YHKIIUU

92 Obmacts OHpeJIeHeHIiI’SI " https://m.edsoo.ru/fc6eed7c
MHOECTBO 3HAYCHUH (yHKIIUH

93 CrniocoOsb1 3a1anus QyHKIUN https://m.edsoo.ru/3cc842b5

94 I'paduk pynkumn https://m.edsoo.ru/f44al14e3
YreHue cBOMCTB (PYyHKINU 1O €€

95 rpacpuky. [lpumepst rpacuxos https://m.edsoo.ru/488864cb

byHKIHMH, OTpa)karonux peajbHble
IIPOLIECCHI




OYHKIINH, OMUCHIBAIOLIUE MPAMYIO

96 ¥ 00paTHYIO IPONOPITUOHATIFHBIC 1 https://m.edsoo.ru/99ccce3a
3aBHCUMOCTH, UX rpaduku
OYHKIINH, OMUCHIBAIOLIUE MPAMYIO
97 1 00paTHYIO MPOIOPIIMOHAIbHBIC 1 https://m.edsoo.ru/4d6b37db
3aBHCUMOCTH, UX TpaduKu
ODYHKIMH, OMICHIBAIOIIUE PIMYTO
98 ¥ 00paTHYIO IPONOPIIMOHATILHBIC 1 https://m.edsoo.ru/5e42e35a
3aBUCHUMOCTH, UX TpaduKu
99 OyHkuusa y = X2 u e€ CBONCTBa 1 https://m.edsoo.ru/c4e68f52
100 @yHKIMA Yy = X2 U €€ CBOICTBa 1 https://m.edsoo.ru/77fe4532
101 @yHkMs y = X3 1 e€ cBoiicTBa 1 https://m.edsoo.ru/5173d5ca
102 OyHKIMSA Y =K/X U €€ CBONCTBa 1 https://m.edsoo.ru/b4adc89a
103 @yHKIMSA Y =K/X U €€ CBONCTBA 1 https://m.edsoo.ru/1d25fdfe
104 DyHKIUA y =VX U €€ CBONCTBA 1 https://m.edsoo.ru/de54ba68
105 KomTpomsnas pabora no Teme 1 https://m.edsoo.ru/4cle7624
"OyHKuMN"
106 CrerneHs ¢ 1eNbIM MT0Ka3aTeaeM 1 https://m.edsoo0.ru/954b776¢
107 (-BOHCTBA CTEIICHH C LICTBIM 1 https://m.edsoo.ru/53ce2912
MoKa3aTeyneM
108 (-BOHCTRA CTETIEHH C ebIM 1 https://m.edsoo.ru/e611edee
MoKa3aTesieM
109 (-BOHCTBA CTETICHH C LICTBIM 1 https://m.edsoo.ru/2d35eafc
MoKa3aTresneM
[IpeoOpazoBanue BEIpaKEHUH,
110 COJIEpXKAIINX CTEIEHU C LETbIM 1 https://m.eds00.ru/248¢9c6b

IIoKa3aTcjiem




[IpeoOpa3zoBaHue BhIpaKEHUH,

111 COZEPKAIIMX CTENIEHU C LIEJIBIM https://m.eds00.ru/94e8829c¢
roKa3areyieMm
[IpeoOpa3zoBanue BhIpaKEHUH,

112 COZEpKAIIMX CTEIICHHU C LIeJIbIM https://m.edsoo.ru/6a79a32a
MoKazarejieM

113 CranpapTHbIN BUJ Ynciia https://m.edsoo.ru/5d6a6b1f

114 CranmapTHbIN BUJ Ynciia https://m.edsoo.ru/868a837b
JleMcTBUS C YKCIaMH,

115 3allMCAHHBIMU B CTAaHAAPTHOM https://m.edsoo.ru/6417c35f
13791 (5
JlefcTBUS ¢ YhCIaMH,

116 3allMCAHHBIMU B CTAHAAPTHOM https://m.edsoo.ru/987d815f
BUJIC
Pa3mMepsr 00BEKTOB OKPYIKAIOIIETO

117 MHPA, JITUTEIBHOCTh MPOILIECCOB B https://m.edsoo.ru/2a4b7a7b
OKPY’KaIOIIEeM MHUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

118 MHPA, JJIUTEIBHOCTH MPOLIECCOB B https://m.edso0.ru/93bc2dba
OKPY’KAIOIIEM MHUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

119 MHPA, JJIUTEIBHOCTD MPOLIECCOB B https://m.edsoo.ru/33fb16ed
OKPY’KaIOIIEM MUPE

120 Jlenenue ¢ ocraTkoM https://m.edsoo.ru/ad4ee3ect

121 CPABHCHHS UCIBIX HHCEI 110 https://m.edsoo.ru/85b1e5f3
MOJIYJTIO HaTypaJIbHOTO YHCIIa

122 CPABHCHHS LEIBIX YHCEI 110 https://m.eds00.ru/29327¢5f

MOJYJII0 HaTypaJIbHOI'O YUCIIA




123
124

CBolicTBa CpaBHEHUH 110 MOAYJIIO

CBolicTBa CpaBHEHUH 110 MOAYJIIO

https://m.edsoo.ru/b896bbas
https://m.edsoo.ru/d88824eb

125

126

127

OcTaTKu CyMMBI U IPOU3BEACHUS
110 JAaHHOMY MOJYJIO

KonrtponbHas padora mo remMam
"Crenean", " Jlenmumocts'/
Bcepoccuiickas mpoBepovHas
pabora

HroroBast koHTpoIbHAs paboTa /
Bcepoccuiickas mpoBepovHas
pabora

https://m.edsoo.ru/7398dbc1

https://m.edsoo.ru/d29769b5

https://m.edsoo.ru/1b1abf68

128

[ToBTOpenue u 06o0IICHNE.
PeuieHne nuHENHBIX HEPABEHCTB €
OJIHOH NEpEMEHHON U CHCTEM
JIMHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHOMN

https://m.edsoo.ru/9f6528ad

129

[ToBTOpEeHue u 060061IeHNE.
PemreHne nuHENHBIX HEPABEHCTB €
OJIHOH NEPEMEHHON U CHCTEM
JMHENHBIX HEPABEHCTB C OJHON
MEPEMEHHOM

https://m.edsoo.ru/ble4c22f

130

[ToBTOpeHue u 0600IIEeHNE.
ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPXCHH, COJIePIKAITIX
apudmeTnyecKre KBapaTHbIE
KOpHHU

https://m.edsoo.ru/6ad5d171

131

[ToBTOpeHmEe 1 0600IIEHNE.

Penienue kBagpaTHBIX YpaBHEHUM.

https://m.edsoo.ru/732cleda




132

Pemenne TeKCTOBBIX 3a1a4 C
MOMOIIBIO KBaJIPATHBIX YPaBHEHUN
[ToBTOpeHME 1 0600IIEHNE.
Peuienue 3amgayu u3 peaibHOU
JKU3HU

https://m.edsoo.ru/3fb5bfc9

133

[ToBTOpenue u 06o0IIEHNE.
ToxnecTBeHHbIE TpeoOpa3oBaHUs
palOHATBHBIX BBIPAKCHUIT

https://m.edsoo.ru/14937711

134

[ToBTOpenue u 0o6o0IICHNE.
Pemenne npoOHO-paIIOHATIEHBIX
YpaBHEHUH, CBOJAILINXCS K
JIMHEHHBIM WK K KBaJJPaTHBIM
ypaBHEHHSIM. PellieHre TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO APOOHO-
palMOHAIBHBIX YPaBHEHHN

https://m.edsoo.ru/7a7e3b3d

135

[ToBTOpEeHue u 060061IeHNE.
Pemrenue TeKCTOBBIX 3a0a4
pa3IMYHBIMH CIIOCO0AMU

https://m.edsoo.ru/d43a8444

136

[ToBTOpeHue u 06061IEHNE.
Pemenue 3agau u3 peanbHOU
JKNU3HU

https://m.edsoo.ru/394a534c¢

OBIIEE KOJIMYECTBO YACOB I1O
I[MTPOT'PAMME

136




9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

Oyukmwmst. CBoiicTBa QyHKITU:
HyJIM QYHKITUH, IPOMEKYTKU
3HAKOMOCTOSIHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pACTaHUs U
yObIBaHUS QYHKIUH, YETHBIE U
He4yETHbIe PYHKIMH, HAanOObIIee U
HauMEHbBIIIee 3HAYCHUS (PYHKIIHH

Oynkius. CBoicTBa QyHKIHIMA:
HYJU (QYHKIIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (DYHKIUH,
IIPOMEXYTKH BO3pacTaHUs U
yObIBaHUs (PYHKIUU, YETHBIE U
He4ETHbIE PYHKIMH, HAauOOoJIbIIEe U
HauMeHbIlIee 3HaYeHUs] PYHKINU

IToctpoenue rpadukoB GpyHKIHI ¢
MOMOIIIBIO TTpeoOpa3oBaHuit
[Toctpoenue rpadukoB pyHKINH C
MOMOIIIBIO TTPeoOpa3oBaHuit

https://m.edsoo.ru/8227eb3c

https://m.edsoo.ru/4947t6¢f

https://m.edsoo.ru/911e3d8d

https://m.edsoo.ru/de933ddb

KBagparsslii Tpéxunen. Kopau
KBaJIpaTHOI'O TPEXUICHA
Paznoxxenue kBagpaTHOro

TpEXUJICHA HA JIMHECIHBIC
MHOKHTEIIN

https://m.edsoo.ru/33541754

https://m.edsoo.ru/91711alc




Pa3noxxeHne kBaxpaTHOrO
TpEXUJICHA HA JIMHEIHBIC
MHOXUTEIN

KBagparnunas GyHkius u eé
CBOICTBa

https://m.edsoo.ru/f7384b61

https://m.edsoo.ru/83232941

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

https://m.edsoo.ru/de52fad8

10

11

12

[Toctpoenue rpaduka
KBaJ[paTUIHON (pyHKITHH
[Toctpoenwue rpaduka
KBaJ[PaTUIHOHN (PyHKIHH
[Toctpoenue rpaduka
KBaIpaTUYHON (PYHKIIHH

https://m.edsoo.ru/5ed96¢cfe

https://m.edsoo.ru/9ede777d

https://m.edsoo.ru/9ef67e9¢

13

14

15

16

[Tonoxxenue rpaduka KBagpaTUIHOMN
(GyHKIIMU B 3aBUCUMOCTH OT €€
K03 (HULIUEHTOB

[Tonoxenue rpaduka KBaApaTHIHON
(GYyHKINU B 3aBUCUMOCTH OT €€

K03 (HULINEHTOB

Hcnons3oBanue CBONWCTB
KBaJpaTUYHON PyHKIIMH 1151
peuieHus 3ana4y

Hcnons3oBaHne CBOWCTB
KBaJpaTUYHON PyHKIIMH 1151
peuieHus 3a1a4y

https://m.edsoo.ru/6¢3c4c73

https://m.edsoo.ru/c31fde51

https://m.edsoo.ru/4f58eas55

https://m.edsoo.ru/7a454e6¢




17

18

19

Hcnonp3oBanue cBOMCTB
KBQIPATHYHON (QYHKIIHH JUIS
perieHus 3a1a4y

Crenenuble GYyHKIUU C
HaTypaJlbHBIMU MOKa3aTeNsIMU, UX
rpaduKku 1 CBOMCTBA

Crenennble QyHKIMH C

HATypaJbHBIMU MOKA3aTeNIMU, UX
rpaduKu 1 CBOMCTBA

https://m.edsoo.ru/9543ef25

https://m.edsoo.ru/584a3f6¢

https://m.edsoo.ru/383ca48f

20

Crenennble QyHKIMH C
HATYypaJbHBIMH ITOKA3aTEISIMU, UX
rpaduKy U CBOICTBa

https://m.edso0.ru/4387f596

21

22

23

Crenennble QyHKIMH C
HATYypaJbHBIMH ITOKA3aTEISIMU, UX
rpaduKu U CBOMCTBA

I'paduxu Gymkmmit: y = Vx , y = 3Vx
Y =[]

Ipadukn dyHkmmit: y =Vx , y = *Vx
Y =[]

https://m.edsoo.ru/7¢3429cc

https://m.edsoo.ru/cfe518fd

https://m.edsoo.ru/f8c¢73¢8d

24

25

26

I'paduku pynkmmit: y = Vx , Y= 3Vx
Yy =[x

KonTponbHas pabota mo Teme
"OyHkuun"

[TonsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHOo. MHOXeCTBO
pelieHnii HepaBeHCTBA

https://m.edsoo.ru/65f46bff

https://m.edsoo.ru/acae22a9

https://m.edsoo.ru/88be8f25

27

KBanpaTHble HepaBeHCTBA C OJTHOU
MepEeMEHHON

https://m.edsoo.ru/3fed8ee3




28

29

KBanpaTHbie HepaBeHCTBA C OJIHOU
MEPEMEHHOMN

Pemenue HepaBeHCTB rpaduuecKiuM
METOJIOM U METOJIOM UHTEPBAJIOB

https://m.edsoo.ru/e418d57b

https://m.edsoo.ru/586a5d3f

30

31

32

Pemienue HepaBeHCTB rpapuUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB
HepaBeHnctBa, conepxaiiue 3HaK
MOJyJIs

HepaBeHnctBa, conepxaiiue 3HaK
MOJTYJIst

https://m.edsoo.ru/f7ea9d47

https://m.edsoo.ru/93fadfe4

https://m.edsoo.ru/c82a459¢

33

34

35

Cuctembl HEPaBEHCTB C OHOM
MEPEMEHHOM

CucreMbl HEpaBEHCTB C OJTHOM
IIEPEMEHHOMN

Pemienne TekCcTOBBIX 33124 C
MIOMOIIIbIO HEPABEHCTB, CUCTEM
HEPaBEHCTB

https://m.edso00.ru/94e8b796

https://m.edsoo.ru/ce879338

https://m.edso00.ru/193d8H29

36

Pemienue TEKCTOBBIX 3a/1a4 C
MMOMOIIBI0 HEPABEHCTB, CUCTEM
HEPABEHCTB

https://m.edsoo.ru/d65825bd

37

HepasenctBo ¢ n1Byms
nepeMeHHbIMU. Perienue
HEPaBEHCTBA C IByMs
MepeMEHHBIMU

https://m.edsoo.ru/3b227917

38

I'padmueckuit MmeTos pereHus
CHUCTEM HEPABEHCTB C JBYMsI
MIEPEMEHHBIMU

https://m.edsoo.ru/a89f85ae




39

40

Cucremsl HEPaAaBCHCTB C ABYM:A
MEPCMCHHBIMU

KonTponbhas pabota no teme
"KBanparnsie HepaBeHCTBA"

https://m.edsoo.ru/fd9548c5

https://m.edsoo.ru/d59da3b5

41

42

43

bukBanpaTHbie ypaBHEHUS

[Ipumepsl NpUMEHEHU METOI0B
PaBHOCHUIIBHBIX IIPE0Opa30OBaHUM,
3aMEHBI IEPEMEHHOM,
rpadUuecKoro MeToaa Mpu
pelieHny ypaBHeHu# 3-i u 4-i
cTeneHen

ITpumeps! npuMeHEHUI METO10B
PaBHOCHUJIBHBIX IPE0Opa30BaHuUM,
3aMEHBbI IEPEMEHHOM,
rpagu4YecKoro MeTo1a Mpu
pelieHny ypaBHeHu# 3-i u 4-i
cTeneHen

https://m.edsoo.ru/a9f46bla

https://m.edsoo.ru/c93calad

https://m.edsoo.ru/a2d31aeb

44

[IpuMepsl IpUMEHEHN METOI0B
PaBHOCHUJIBHBIX IIPE0Opa30BaHuUM,
3aMEHBbI IEPEMEHHOM,
rpagu4IecKoro MeTo1a Mpu
pelieHny ypaBHeHu# 3-i u 4-i
cTeneHen

https://m.edsoo.ru/275e8a89

45

46

Pemenue npoOGHO-paninoHaTBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paliOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/76ce2adl

https://m.edso0.ru/683c9¢16




47

48

Pemenne npoOHO-palinoOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

Pemenue npoOHO-panioHaIbHbBIX
yYpaBHEHUN U HEPABEHCTB

https://m.edsoo.ru/fccdcb6be

https://m.edsoo.ru/bdea8284

49

50

51

Pemenne cucreM ypaBHeHUN ¢
JBYMSI IIEPEMEHHBIMU

Pemenue cucrem ypaBHeHI/Iﬁ C
ABYMs ICPEMCHHBIMHA

Pemenue npocreimx cucrem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
NIePEMEHHBIMU

https://m.edsoo.ru/ddf1f176

https://m.edsoo.ru/978{8a5c¢

https://m.edsoo.ru/d1c6bbe7

52

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/d4bad9al

53

54

55

56

Pemenne npocrenmmx cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

Pelenne npocTenimmx cucrteM
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
IIEPEMEHHBIMU

I'padmyeckuit MmeTos perieHus
CUCTEMBI HEIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

I'paduaeckuit MmeToa pereHus
CUCTEMbI HEIMHEUHBIX YPABHEHUI C
JBYMSI IEPEMEHHBIMU

https://m.edsoo.ru/deb99a41

https://m.edsoo.ru/72b4acce

https://m.edsoo.ru/dcad3bl4

https://m.edsoo.ru/9afa428a
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58

59

CucreMa IByX HEJTMHEMHBIX
ypaBHEHUU C JBYMS IEPEMEHHBIMU
KaK MOJIEJIb PEaIbHOW CUTyaluu

CucreMa IByX HEJTMHEMHBIX
yYpaBHEHUH ¢ JBYMS TEPEMEHHBIMHU
KaK MOJICNIb PEaTbHOM CUTYaIluu

Cucrema IByX HEJIMHEHHBIX
YPaBHEHHI C IByMsI IEPEMEHHBIMU
KaK MOJICJIb PeaJIbHON CUTYyalluu

https://m.edsoo.ru/c13c84al

https://m.edsoo.ru/b31{f8a7

https://m.edsoo.ru/41de92cf

60

Cucrema IByX HEJIMHEHHBIX
YpaBHEHHH C IByMsI IEPEeMEHHBIMU
KaK MOJIEJIb PEAIbHOW CUTyalun

https://m.edsoo.ru/888a5df1

61

62

Cucrema HETMHENHBIX YpaBHEHUH ¢
apaMmeTpoM
Cucrema HETMHENHBIX YPaBHEHUH C
rapaMeTpoM

https://m.edsoo.ru/126¢c4a62

https://m.edsoo.ru/13891d9f

63

Cucrema HeTMHENHBIX YpaBHEHUH ¢
apaMmeTpoM

https://m.edsoo.ru/6d{t8ac6

64

65

66

IIpocreiimme HeEpaBeHCTBA € ABYMs
MEPEMEHHBIMHI U UX CHCTEMBI

KonrtponsHas pabora no Teme
"YpaBHEHMsI, HEpAaBEHCTBA U UX
CUCTEMBI"

TlousaTue yncinoBon

IIOCICI0BATCIBHOCTH. Koneunsie u
OCCKOHEUHBIE OoCICa0BATCIIbHOCTHU

https://m.edsoo.ru/544a4fc5

https://m.edsoo.ru/e26de842

https://m.edsoo.ru/3176¢18f

67

OrpanuyeHHas
MOCJIeI0BATEIBHOCTh. MOHOTOHHO

https://m.edsoo.ru/f87d259b




68

69

Bo3pacraroias (yobIBaroIas)
M0CJIeI0BATEIbHOCTD

CnocoObl 3a1aHus
MOCJIC0BATEIIEHOCTH:
OITMCATEbHEIN, TAOJIUYHBIH, C
MTOMOIIIBbIO (POPMYJIBI N-TO WICHA,
PEKYpPPEHTHBIN

Apudmerrnueckas u
reoMeTpuyecKas mporpeccuu

https://m.edsoo.ru/3d85e255

https://m.edsoo0.ru/a9961f566

70

71

72

Apudmernueckas u
reoMeTpuyecKas Iporpeccuu
CaoiicTBa ueHOB apupMeTHIECKON
U TEOMETPUYECKON ITPOrPECCUi

CBoiicTBa 4sIeHOB apu(pMeTHYECKON
U TEOMETPUYECKOU IIPOrpecCuit

https://m.edsoo.ru/7fa5247d

https://m.edsoo.ru/ff32¢8c7

https://m.edsoo.ru/c898ecd6

73

@opMyIIBI N-TO YJIeHa
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI

https://m.edsoo.ru/83f15133

74

75

76

@opMyJIel N-ro WieHa
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI

@®opMyJIpl N-Io WieHa
apupMeTHyecKon 1
Tr€OMETPUYECKON ITPOTPECCUI
@DopMyJIbl CyMMBI IEPBBIX N YJIEHOB
apupMeTHIeCKOn 1
T€OMETPUYECKON ITPOrPECCUt

https://m.edsoo.ru/eb3375ff

https://m.edsoo.ru/4e4246b2

https://m.edsoo.ru/4e7e6d86




77

78

79

@DopMyJIbl CyMMBI IEPBBIX N YJICHOB
apudmeTnyecKoit u
TF€OMETPUYECKON ITPOrPECCUI
@DopMyJIbl CyMMBI IEPBBIX N YJICHOB
apupMETHIECKON U
FeOMETPUUYECKON MpOrpeccuid
3ajauu Ha MPOLICHTHI, OAHKOBCKHUE
BKJIAJIbI U KPEAUTHI

https://m.edsoo.ru/c7bbde59

https://m.edsoo.ru/d786bac5

https://m.edsoo.ru/b7a43889

80
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82

3ajaun Ha MPOILICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

3aaun Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIBI U KPEIUTBI
3ajauu Ha MPOLICHTHI, OAHKOBCKHUE
BKJIAJIbI U KPEAUTHI

https://m.edsoo.ru/1b39536

https://m.edsoo.ru/9fd729cc

https://m.edsoo.ru/79ad6469

83

84

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQJTBI U KPEUTHI

3&,[[8.‘11/1 Ha IMPOUCHTHI, OaHKOBCKHE
BKJIaZIbl U KPCJAUTHI

https://m.edsoo.ru/8423f4cc

https://m.edsoo.ru/9b6b9587

85

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEAUTHI

https://m.edsoo.ru/def7ee3d

86

[IpencraBnenue o CXOAUMOCTH
IIOCJIEI0BATEIBHOCTH, O
CYMMHUPOBAHUH OECKOHEUHO
yObIBaroIell TeOMETPUUYECKON
IIPOrpeccuu

https://m.edsoo.ru/5b8c3c¢39

87

[IpencraBnenue o CXOAUMOCTH
MOCIIEI0BATEIBLHOCTH, O
CYMMHUPOBaHUHU OECKOHEYHO

https://m.edsoo.ru/75b867de




yOBIBaIOIIEH T€OMETPUICCKOM

MPOrpeccuu

88 Meto MaTreMaTHYECKON MHYKIIMH https://m.edsoo.ru/76¢218be

89 Meroa MaTremMaTH4eCKON MHAYKIIUU https://m.edsoo.ru/b9f7988d
KontponbHas paboTa mo teme

90 "UucioBEIE ITOCIIEA0BATEILHOCTH U https://m.edsoo.ru/d217¢375
nporpeccun”
Kopens n-it crenenn. CoiicTBa

91 . https://m.edsoo.ru/3c9aad2c
KOpHS N-# CTEIICHH
Kopens n-it crenenun. CBoiicTBa

92 p . https://m.edsoo.ru/ef3cb4b4
KOpHS N-i CTETeHH
Kopens n-ii crenenn. CoiicTBa

93 . https://m.edsoo.ru/f73ab7ec
KOpHS N-# CTEIICHH
Crenens ¢ palioOHATBHBIM

94 . . https://m.edsoo.ru/1e8eb9c9
IIOKa3aTelieM U €€ CBOMCTBa
CreneHb ¢ pallMOHAILHBIM

95 pall . . https://m.eds00.ru/88cf283f
IoKa3arelieM U e€ CBOMCTBa
CreleHsb ¢ paloHAIbHBIM

96 P . . https://m.edsoo.ru/625¢218f
IIOKa3aTelieM U €€ CBOMCTBa
ToxxmecTBeHHBIE TPEOOPA3OBAHMS

97 BBIPAYKEHMI, COJIEpKAIUX KOPEHb https://m.edsoo.ru/67fd8fdb
n-¥ cTeNneHu
ToxxnecTBeHHBIEC TPEOOPA30OBAHMS

98 BBIPAXKEHHI, COJIEPKAIUX KOPEHb https://m.edsoo.ru/7243cec6
n-if cTeneHn
ToxnecTBeHHbIE TPpeoOpa3zoBaHUs

99 BBIPAYKEHHUI, COJIEpKAIUX KOPEHb https://m.edsoo.ru/fbed7169

n-" cTeneHU




100

101

102

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPXKEHUH, COJIEpKALIUX CTETICHb
C pallMOHAJILHBIM TOKa3aTeNeM

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPXEHUI, COIEPIKALUX CTEIIEHb
C palMOHANILHBIM [TOKa3aTeleM

KonTponbhas padota no teme
"CreneHp ¢ palOHAIbHBIM
nokasaresnem"

https://m.edsoo.ru/4f46516d

https://m.edsoo.ru/192a9¢6¢

https://m.edsoo.ru/76bebea8

103

[ToBropenue u 0600menue. Ynucna u
BBIYHMCIICHHS (3aIIUCh, CPAaBHEHUE,
IIEUCTBUS C JEHUCTBUTEILHBIMU
YUCJIAMH, YHCIIOBAs TIpsiMast)

https://m.edsoo.ru/7df5ddb9

104

[ToBTOpenue u 0606menue. Yucna u
BBIYHMCIJICHHS (3aIUCh, CPAaBHEHUE,
JIEWCTBHUS C JEHUCTBUTEILHBIMU
YUCJIAMH, YMCIIOBAs TIpsiMast)

https://m.edsoo.ru/87a269c¢l

105

106

107

[ToBTOpenue u 0606menue. Yucna u
BBIYUCIICHUS (TIPOIICHTHI,
OTHOIIECHHUS, IPOIIOPIIUH )
[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (IIPOIICHTHI,
OTHOIIECHHUS, TIPOIIOPIIIH )
[ToBTOpenue u 0606menue. Yncna u
BBIUUCIIEHUS (peLIeHre 3a/1a4 U3
peanbHOM KU3HN)

https://m.edsoo.ru/6b4675ee

https://m.edsoo.ru/lelfea54

https://m.edsoo.ru/9fa7656d
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109

110

[ToBTOpenue u o6o6menue. Ynucna u
BBIUMCIIEHMS (pELLIEHUE 3a1a4 U3
peanbHOM KU3HU)

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCJICHUS (OKPYIJICHHUE,
MPpUOIMKEHUE, OTICHKA)

[ToBTOpenue u o0oOIIEHHE.
TekcroBbie 3a1a4n (peuicHUE
TEKCTOBBIX 33J1a4 apU(PMETHYCCKIM
1 aareOpanvyecKuM crocodammu)

https://m.edsoo.ru/4e8dc678

https://m.edsoo.ru/96bc28fc

https://m.edsoo.ru/e8868ac8

111

[ToBTOpenue u o0oOIIEHHE.
TekcToBble 3a1aun (perieHue
TEKCTOBBIX 3aj1au apU(PMETUYECKIM
U anredpanveckuM crocooamm)

https://m.edso0o0.ru/6427bc68

112

[ToBTOpEeHue u 06001IEeHNE.
TekcToBbIe 3a1a4n (perieHne
TEKCTOBBIX 3a71a4 apU(PMETHYECKIM
U anredpanveckuM crocodammu)

https://m.edsoo.ru/93acclc4

113

[ToBTOpEeHune u 06001IEeHNE.
TekcToBbIe 3a1aun (perieHne
TEKCTOBBIX 3a71a4 apU(PMETHIECKIM
U anredpanveckuM crocodamu)

https://m.eds00.ru/92d1d593

114

[ToBTOpEeHME 1 06OOIIEHNE.
TexcToBble 3aaun (perieHue
TEKCTOBBIX 3a71a4 apU(PMETHIECKIM
1 aredpanvdeckimM croco0amm)

https://m.edsoo.ru/4f744412

115

[ToBTOpenue u o0oOIIEHHE.
TexkcToBbIe 3a1a4n (perieHne

https://m.edsoo.ru/fdc361b5
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119

120

TEKCTOBBIX 33124 apu(PMETUICCKUM
1 aIreOpanveckuM Croco0amm)

[ToBTOpEeHME U 000OIICHNE.
AnreOpanueckie BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPOXECHUH, COJIEPIKAIIUX CTETICHb
C LIEJIBIM [TOKA3aTEeJIEM)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAKECHUH, COJIEPIKAIIUX CTETICHD
C LIEJIBIM [TOKA3aTEJIEM)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue anreOpanyecKux
BBIP@KEHUH, COJICPIKAIIUX CTEIICHb
C LIEJIBIM [TOKA3aTEeJIeM)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanyecKux
BBIp)XEHUH, CoepKalux
apru(METHIECKUIA KBAIPATHBIN
KOPEHb)

[ToBTOpenue u o0oO0IIEHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue areOpanyecKux
BBIPAXKEHMI, COAEPIKAIUX
apruMETHUECKUN KBaIpaTHBIN
KOpEHB)

https://m.edsoo.ru/3ad358c7

https://m.edsoo.ru/1943b93¢e

https://m.edsoo.ru/7cdc34f17

https://m.edsoo.ru/966ac472

https://m.edsoo.ru/a5ae21de




121

[ToBTOpEeHME 1 000OIICHNE.
AnreOpanueckre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpanuecKux
BBIPAYKEHH, COJIEPIKALLUX
apudmeTHnuecKuil KBaIpaTHBIN
KOpEHB)

https://m.edsoo.ru/97f46¢e5a

122

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palOHaIbHBIX BBIPAKEHUN )

https://m.edsoo.ru/1e39bd3f

123

124

125

126

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
paMoHATBFHBIX BBIPAXKEHUH )

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palOHaIbHBIX BBIPAKEHUN)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
paIMoOHATFHBIX BBIPAKEHUH )

[ToBTOpenue u o0oO0IIEHHE.
AnrebpanyecKue BHIPAKEHUS
(pa3noxeHne MHOTOYIeHa Ha
MHOYHUTEJH, B TOM YHUCIIE C
WCIIOb30BaHuEeM (popMyt
COKPAIIIEHHOTO YMHOXCHHST)

https://m.edsoo.ru/8d9d394a

https://m.edsoo.ru/117f7d66

https://m.edsoo.ru/d556bd7a

https://m.edsoo.ru/473afa%




127

[ToBTOpEeHME 1 000OIICHNE.
AnreOpanueckre BbIpaXeHUs
(paznoxeHne MHOTOWICHA Ha
MHOKHUTEJIH, B TOM YHUCIIE C
MCIOJIb30BaHUEM (OPMYIT
COKpAIIEHHOTO YMHOKEHHSI )

https://m.edsoo.ru/39d944cc

128

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(paznoxeHne MHOTOWICHA Ha
MHOXHUTEIN, B TOM YHCJIIC C
UCIIOJIb30BaHUEM (OPMYIT
COKPALIEHHOTO YMHOKEHHS)

https://m.edsoo.ru/242dfbcb

129

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(MozenupoBaHUe ¢ IOMOIIbIO
(bopMy peabHBIX MTPOLECCOB U
SIBJICHUI)

https://m.edsoo.ru/35efc98d

130

131

132

@®yHKIMH (IOCTPOEHUE, CBONCTBA
M3YYEHHBIX (PYHKIINN)

[ToBTOpenue u o6oOIIEHHE.
@yHKIMH (IOCTPOEHUE, CBOMCTBA
W3YYEHHBIX (PYHKIINN)
[ToBTOpenue u o0oO0IIEHHE.
@yHKIMH (IOCTPOEHUE, CBONCTBA
M3YYEHHBIX (DYyHKITHIA)

https://m.edsoo.ru/884cb9bd

https://m.edsoo.ru/9ec2a359

https://m.edsoo.ru/364b8128

133

[ToBTOpeHue u 06obIIEeHNE.
Oyukimn (rpaduyeckoe perieHne
YpPaBHEHUHN U UX CUCTEM)

https://m.edsoo.ru/77bd7a83




[ToBTOpEeHME 1 000OIICHNE.

134 @Oynkiun (rpaduueckoe peuieHmue 1 https://m.edsoo.ru/f337159d
YpaBHEHUU U UX CUCTEM)
135 Hrorosast koHTpobHas paboTa 1 https://m.edsoo.ru/9c379a41
[ToBTOpenue u o0oOIIEHHE.
136 OyHKIMU (MOAETUPOBAHUE 1 https://m.edsoo.ru/dcb47dca
peaJIbHBIX IIPOLIECCOB)
OBILIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna u BBIYUCIEHUS
L1 BeInonHATe, coderast yCTHbIE U MUCbMEHHBIE IPUEMBI, apUPMETHIECKHE
' JeMCTBUS C pallMOHAIbHBIMH YU CIIAMU
HaxonuTh 3HaY€HHs YMCIOBBIX BBIPAKEHHM, IPUMEHATh Pa3HOOOpPA3HbIE
1.2 CcrocoObl W TNPUEMBI BBIYUCICHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHUH,
coJiepKaluX OObIKHOBEHHbBIE U IECATUYHbIE IPOOHU
[TepexoanuTs OT 0AHOH (HOPMBI 3aIMCH YUCEI K IPYyTroi (mpeoOpa3oBhIBATh
1.3 JNECATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOB)
1.4 CpaBHMBATh U yHOPSI04MBATh pallMOHAJIbHBIE YHCIIA
1.5 OKpyrJTh yncia
BbINONHATE NPUKUAKY M OLIGHKY pe3yibTaTa BBIYUCICHUH, OLEHKY
1.6 3HAQUYEHUM YMCIIOBBIX BbIPAXKEHUI. BBIMOIHATE NEHCTBUS CO CTENECHIMU C
HaTypaJIbHBIMU MOKa3aTeNIMU
17 [IpuMeHsATh NpU3HAKK JAEIMMOCTH, DPA3JIOKEHHE Ha MHOXHUTEIH
' HaTypaJIbHBIX YUCEIl
Pemarb mpakTHKO-OpHUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHbIE C OTHOLIEHUEM
18 BEJIMYMH, IPONOPLUOHATIEHOCTHIO BEJINYMH, MPOLIEHTaMH,
’ MHTEPIIPETUPOBATh PE3YJIbTATHI PELICHUs 3a/1ad C Y4ETOM OIpaHUYECHUH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaXeHHs
)1 Hcnonb3oBaTte  anreOpanyeckyrd  TEPMUHOJOTMIO M CHUMBOJIUKY,
’ IPUMEHSTH €€ B IPOLIECCe OCBOSHMS yUeOHOTo MaTepuana
29 Haxoauth 3HaueHUs: OYKBEHHBIX BBIPAXEHHUH MpPH 3aJaHHBIX 3HAYEHUSX
' HIePEMEHHBIX
)3 BoinmonHATe  mpeoOpa3oBaHMsT IEJIOTO  BBIPAKEHUS B MHOTOYJIEH
' MPUBEIEHNEM NOJIOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK
)4 BBINOMHATE YMHO)KEHHE OJHOYJIEHA HAa MHOTOYWIEH M MHOrOYJIEHa Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pasHOCTH
Ocy1ecTBISITh Pa3ioKeHHEe MHOTOWJIEHOB Ha MHOMKHUTENIU C TOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOILEro MHOXKUTEINS, TPYNIHUPOBKU CllaraeMbIX,

npUMeHeHHs (OPMYJT COKPALIEHHOTO YMHOKEHUS




[TpumensaTh TpeoOpa3oBaHUS MHOTOWICHOB [UIS PEIICHUS pa3IUYHbIX

26 3a[1a4 U3 MAaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 peallbHON IIPAKTUKH
57 Hcrnonbs30BaTh CBOMCTBA CTEIEHEH C HATYpPaJIbHBIMU IOKA3aTEIsAMU IS
' peoOpa3oBaHus BEIPAKEHUI
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate IMHEWHBIE YPAaBHEHHUS C OJHOU NIEPEMEHHOM, IPUMEHSS IIPABUIIA
3.1 IIepexo/ia OT UCXOJHOTO YPAaBHEHMsI K paBHOCWIbHOMY eMy. IIpoBepsrs,
ABJIACTCS JIA YUCIIO KOPHEM YPaBHEHUS
39 [TpumensTH rpaduyeckre METOABI IPH PEIICHUH TUHEHHBIX YPAaBHEHUH U
' UX CUCTEM
13 [TonGuparhs npumepsl Hap 4ucel, SBISIOIIMXCS PELIEHUEM JMHEHHOro
' YPaBHEHHUs C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPIAMHATHOM IUIOCKOCTH TpaK JTMHEHHOTO YpaBHEHUS C
34 JBYMsl TIEPEMEHHBIMU; TMOJIb3YSCh TIpapUKOM, IPUBOAUTH IPUMEPHI
pEILIeHUs] ypaBHEHUS
35 Pemarp cuctembl ABYX JIMHEHHBIX YpaBHEHUH ¢ ABYyMs IEPEMEHHBIMHU, B
' TOM YHCIIe TpapuIecKu
CocraBisATh M pellaTh JIMHEHHOE ypaBHEHHWE WIH CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHH IO YCJIOBMIO 3aJaud, MHTEPIPETUPOBATb B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJTy4YEeHHbIN pe3yibTar
4 Koopaunats! u rpaduku. OyHkunu
N300paxaTb Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4M, OTPE3KH, HWHTEpBajbl, 3allUCHIBAThH
YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtmedaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpAUHATaM
4.3 Crpouts rpaduku TMHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIUHN Y = [X|
OnuceiBaTh € MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCUMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, pPAaCCTOSIHHUE, II€HY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxonuTh 3HaueHune (GyHKIMK MO 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduyeckuii cnocod MmpeacTaBiIeHNs U aHaIu3a HHPOpMaIH,
4.6 U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALIHMIO U3 T'paUKOB peabHbIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeIbHO MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara

1

Yucna ¥ BEIYUCICHUS




1.1

Hcnonb30BaTh HaYalIbHbBIE MPEJCTABICHUS O MHOYKECTBE JIEHCTBUTEIbHBIX
yhceNl [UIsl CpaBHEHHUS, OKPYIJICHHS M BBIYUCIEHUH, U300paxarhb
JEHCTBUTENIbHBIE YUCIIa TOYKAMU HAa KOOPAMHATHOM MPSMOi

1.2

[TpuMmeHsITh MOHATHE apU(METHIECKOTO KBAJPaTHOTO KOPHS, HAXOJHTh
KBAJIpaTHBIE KOPHU, UCHONB3Yys TPHU HEOOXOIUMOCTU KAIBKYISTOD,
BBHITIONHATh MPEOOPA30BaHUS BBIPAXKCHHUH, COJEpKAIINX KBaJpaTHBIC
KOPHH, UCTIOJIb3Ys1 CBOMCTBA KOPHEH

1.3

Hcnons3o0Bats 3ammcu 6OJIBIJ_II/IX 1 MaJIbIX YHUCECJI C ITIOMOIIBIO NCCATUYHBIX
npobeii u creneneit yucna 10

AnreGpanyeckue BbIpaKeHHs

2.1

[IpuMeHATh TOHSTHE CTENEHU C IIEJIBIM [10Ka3aTeleM, BBIIOJHATh
npeoOpa3oBaHMsl  BBIPAKECHHUH, COAEpXKAIIMX CTENEHU C  LEIbIM
MoKa3areyiem

2.2

23

BrimmonaaTs TOXJICCTBEHHBIC npeoOpa3oBaHUs palMOHAIBHBIX
BBIDQKEHUII Ha OCHOBE NpPaBWJI JCHCTBUM HAJ MHOIOWICHAMHU U
anreOpanyecKuMH JpoOsMu

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXXUTCIIN

24

[TpumeHsITh IpeoOpa30BaHUs BEIPAXKEHUM JUIsl pEILICHUS pa3IMUYHbIX 33]a4
13 MaTEeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIBHON IIPAKTUKU

3.1

YpaBHEHHMS U HEPABEHCTBA

Pematsn J'IHHGﬁHHC, KBAaJApPATHBIC YPABHCHHUA U pAlUOHAJIbHBIC YPABHCHU A,
CBOAIIHECS K HUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU

3.2

IIpoBOANTE MPOCTENIINE UCCIEA0BAHUS YPABHEHHUI U CUCTEM YPaBHEHUH,
B TOM UHCI€ C TpUMEHEHHUEM TIpadUyecKux MpeIcTaBICHUM
(ycTaHaBiMBaTh, UMEET JIM YpaBHEHHUE UJIM CHUCTEMA YpaBHEHU pelIeHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoyee)

3.3

[TepexoauTh OT ciiOBeCHOU (HOPMYITUPOBKHU 3a7a4M K €€ airedpandecKkou
MOJIEJIA C ITOMOIIBI0 COCTABJICHUS YPABHEHUS WUJIM CUCTEMBI YPAaBHEHMIA,
HHTCPHNPETUPOBATE B COOTBCTCTBHU C KOHTCKCTOM 3aaa4dyun HOJ'Iy‘-I@HHI:Iﬁ
pe3yibTar

3.4

4.1

[IprMeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JIsi CPABHEHUS, OLCHKH,
pelmarh JUHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOW M HUX CUCTEMBI,
JlaBaTh TPpaPUUECKy0 WLTIOCTPAIIMI0 MHOXKECTBA PEIICHUIT HEPABEHCTRBA,
CHCTEMbI HEPABEHCTB

OyHKIMU
[ToruMaTh 1 UCTIONBE30BaTh (PYHKITMOHAIBHBIC TIOHITHS | S3BIK (TEPMUHBI,

CHUMBOJIMYECKHE O00O03HAueHHs), ONpEAeNATh 3HadeHHe (QYHKIUH IO
3HAYEHUIO apryMEHTAa, ONPEeIIsATh CBOMCTBA (DYHKIMH 110 €€ rpaduky

4.2

Ctpouts rpaduku 3JeMeHTapHBIX QYHKIUH BHUA:
y=k/x




, Yy =X’y = X°, y = [X|, ONUCBIBaTh CBOMCTBA YMCIOBON (PyHKIMH TIO €€

rpaduky

9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

Yucna v BEIUUCICHUS

1.1

1.2

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA
BeimonuaTe apudmernyeckue IEHCTBUS C pallMOHAIBHBIMH YHCIAMH,
coyeras yCTHbIE U INHMCbMEHHBIC IPUEMBI, BBIIOJIHATh BBIYUCICHHUS C
UPPALMOHAIILHBIMU YUCIIAMHU

1.3

HaxomuTe 3HaueHus CTENEHEN C LEJBIMHA I0KAa3aTelsIMU M KOPHEH,
BBIYMCIIATh 3HAYECHUS YUCIOBBIX BBIPAKEHUN

1.4

OkpyriasaTh JEHCTBUTENbHBIE YKCIIA, BBIIOJIHATH MPUKHUIKY pe3yibTara
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUN

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

2.2

23

Pemars nuHeHbIE U KBagpaTHBIE YPABHEHUS, YPABHEHHUSI, CBOJISAIIMECS K
HUM, IPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIC YPABHCHHUS

Pewmate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JIByMs IIEPEMEHHBIMU U
CHUCTEMBbI JIBYX YpaBHEHUMH, B KOTOPBIX OJHO YpaBHEHUE HE SIBIACTCA
JIMHEHHBIM

Pemarp TekcTOBBIE 3adauu anreOpanyecKuM CrmocoOOM C TMOMOIIBIO

COCTaBJICHHUA YPAaBHCHUA UM CUCTEMbI OBYX ypaBHeHI/Iﬁ C IABYyMA
NEPpEMCHHBIMU

24

IIpoBOINTE MpOCTENIINE NCCIEA0BAHUS YPABHEHUI U CUCTEM YPaBHEHUH,
B TOM YHCJIE C IPUMEHEHUEM IpauyecKuX MpeAcTaBIeHUl (Harmpumep,
YCTaHaABIUBATh, UMEET I YPABHEHUE UIIM CUCTEMA YPABHCHUH PEIICHMUS,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, N300pakaThb
pElIeHE HEPAaBEHCTB HA YHCIOBOM IpPSMOM, 3alUChIBAaTh PELICHUE C
IIOMOILBIO CUMBOJIOB

2.6

Pemrate cucTeMBl  JTMHEHHBIX HCpPaBCHCTB, CHCTEMblI HCPABCHCTB,
BKJIFOHAOMIUE KBAJAPATHOC HEPABCHCTBO, H306pa)KaTI) PEIICHUE CUCTCMBI
HCPaBCHCTB Ha JHCIIOBOM prlMOﬁ, 3alucCbIBaTh PCHICHUE C IOMOMIBIO
CHMBOIJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

OyHKIMU




Pacnio3naBaTh (yHKIMM U3YYeHHBIX BUIOB. [loKa3bIBaTh CXeMAaTHUYECKU
pacnojoXkeHnue Ha KOOPAMHATHOM IIOCKOCTH TpaduKoB (QPYHKIMNA BUAA:

31 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HaYCHUU
K03(PUITMEHTOB, ONMHUCHIBATh CBOWCTBA (PYHKITUN
39 [Toka3piBaTh CXEMaTHYECKH PACIOJIOKEHHUE HA KOOPIANHATHOHN TIIOCKOCTH
' rpadukoB QyHKIMH BUIa y = VX, y = |X| ¥ ONMCHIBaTh CBOICTBA (DyHKIIUN
313 Ctpouts 1 n300paxarb CXeMaTHYeCKH rpauKu KBaAPaTUUHBIX (PYHKIIHH,
' OTHCHIBATh CBOMCTBA KBaIPATHYHBIX (DYHKIUH MO UX rpadukam
Pacno3naBate kBajgpaTuuHyro GYHKIUIO 10 Qopmyse, NpPUBOAUTH
3.4 MpUMEPBl  KBAJIPaTUYHBIX (DYHKIIUH W3 peabHOW JKHM3HU, (DHU3UKH,
reoMeTpuun
4 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu
41 Pacnio3naBath apu(pMETHUECKYyI0 U T€OMETPUYECKYIO IPOrpecCHH IpH
' pasHBIX CrI0cobax 3aaaHust
BbINONMHATE BBIYMCIEHUS C HCIOJNb30BaHHEM (GOpMYyN 7-TO 4JIeHA
4.2 apuQMEeTUYECKOl M TeOMETPHUYECKON MpPOrpeccuii, CyMMbl MEPBBIX N
YJIEHOB
43 N300pakaTh 4JICHBI TOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM
' IJIOCKOCTH
Pemrate 3amaum, CBSI3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEILHOCTSIMH, B TOM
4.4 YHUCJIEe 3aJa4l W3 PEalIbHOW KM3HU (C MCIOJIB30BAHMEM KaJIbKYJIATOPA,

U (POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0/1 OT OHOM (POPMBI 3aMUCH APOOEi
1.1 K gpyroi. Ilonsatme  panuMoOHanBbHOIO  4MCiIa, 3alUCh, CpPaBHEHWE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
12 Apudmerndeckne AEHCTBHS ¢ PalMOHAIbHBIMM 4KciaaMH. PemieHue 3anad u3
' peabHOM MPAKTHKH HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, [peodpa3oBaHUe
' BBIPa)KEHUI Ha OCHOBE OIpENIEIeHNUs, 3aUCh OOJIBLINX YUCEell
L4 [IponeHTsl, 3anUCh TPOIICHTOB B BUAE APOOH U IpoOU B BHJIE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaIbHOU IPAKTUKU
L5 [IpuMeHeHnEe TPU3HAKOB JAEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYyPaIbHBIX
' qHce
1.6 PeanbHble 3aBUCMOCTH, B TOM YHUCIIE ITPsIMast K 00paTHasi IPONOPLUOHATIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
)1 IlepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKECHMs C IepeMeHHOW. JlomycTumele
) 3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHAE (DOPMYJIBL
' Boruucienus mo gpopmysiam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10KA3aTeIEM
)5 OpHownenbl 1 MHorowieHsl. CreneHb MHorouieHa. CioxeHHe, BbIUUTaHUE,
’ YMHO)KCHHUE MHOTOYJICHOB
r 6 @opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbl M KBaJpaT pa3HOCTH.
’ ®opmysia pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKHUTEH
3 VYpaBHeHUs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHM
39 JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHCIO KOpHEH JIMHEWHOIO
’ YPaBHEHUS, PELLICHUE JIMHENHBIX YpaBHEHUN
313 CocTaBieHUe ypaBHEHHI MO YCIOBUIO 3ajauu. PelieHue TEeKCTOBBIX 3a7ay ¢
' TIOMOIIBIO YPaBHEHU I
34 JluneliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €To0 rpaduk
Cucrema IByX JMHENHBIX YPaBHEHUH ¢ IBYMs IIEpEMEHHBIMU. Pemenne cucrem
3.5 ypaBHEHHMH cI0cOOOM MOACTAHOBKH. [IpuMepsl pelleHus TEeKCTOBBIX 3ajad ¢

MIOMOUIbIO CUCTEM YpaBHEHUM




4 Koopaunats! u rpadpuku. OyHKIMHA
4.1 Koopaunara Touku Ha nmpsiMoi
49 Hucnossle NpoMexyTKu. PaccrosHue Mexay AByMsS TOYKAMHM KOOPIMHATHOM
' pAMOI
43 [IpsimoyronpHas cucrema koopauHar, ocu Ox u Oy. Abciucca u opArHaTa TOYKU
' Ha KOOPAUHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX (Qopmynamu. UTteHue rpadukoB peaabHBIX
) 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['padux ¢pynkuuu. CroiicTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN ¥ = [X]
4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHEHUN M CHCTEM JIMHCWHBIX YpaBHCHUM
8 KJIACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
11 KBanpatHbiii kopeHb u3 uwncia. [lonstue o0 wuppanuoOHaIBLHOM YHCIE.
' JecsiTuunble NpUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHYeCKUX KBAJpPAaTHBIX KOPHEH U HX TMPUMEHEHHE K
1.2 peoOpa3OBaHUI0 YUCIIOBBIX BBIPAKEHUN U BBIUUCICHUAM. JleficTBUTENbHBIC
qucna
1.3 Crenens C 1eJIbIM TTOKa3atenieM 1 e€ cBoicTBa. CTaHaapTHas 3alUCh YKCIIa
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBaapatHblii TpEXUlieH, pa3ioKeHUE KBAIPATHOTO TPEXWIEHA Ha MHOXKHUTEIH
2.2 Anrebpanueckas poOb. OCHOBHOE CBOMCTBO alre0panveckoit 1poou
23 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JeJIeHNE alredpandeckux Ipooei
24 PanonanbHble BeIpakeHUs U MX IpeoOpa3oBaHue
3 YpaBHEHHUS 1 HEpABEHCTBA
31 KBanpaTtHoe ypaBHeHue, popMyna KOpHEW KBaapaTHOTO ypaBHeHMs. Teopema
' Buera
3.2 Pemienne ypaBHeHuU, CBOAAMIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiinme npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmueckas mHTEpHperanvs ypaBHEHUH ¢ ABYMS MEPEMEHHBIMH U CHCTEM
3.4 JIMHEWHBIX YpPAaBHEHUW C JIBYMSI MEpEeMEHHbIMH. [IpuMepnl pemieHus cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepEMEHHBIMU
3.5 Penrenune TekcTOBBIX 33a4 alreOpandeckuM crocoOoM
3.6 YuciioBblE HEPABEHCTBA U X CBOMCTBA
3.7 HepaseHcTBO ¢ 0/1HOI TepeMEHHON




3.8 PaBHOCMIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJHON MEPEMEHHOM
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM
4 OyHKIUU
41 [Tonstue Gynkuuu. O6macTh onpesesieHuss U MHOKECTBO 3HAYCHUH (PYHKIIHH.
' CniocoOnI 3a1anus GyHKIIUNA
4.2 I'paduk dpynkunu. Urenue cBoicTB GyHKIMU 1O €€ TpaduKy
43 [Tpumeps! rpadgukoB GyHKIUH, OTpaKAIOUIUX peaTbHbIC MPOIECCHI
44 @OyHKUIMY, ONUCHIBAIOUIMNE TPAMYI0 U OOpaTHyl MPONOPIHOHAIBHBIC
' 3aBHCHMOCTH, X IpaduKu
4.5 DyHKIUU y =x7, y = x7’
4.6 Oynkuuu y = W, y = |x]|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpPaBHEHHIMA
9 KITACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCIICHUS
11 PanvonanbHble 4Hclia, HpPpalMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEUHBIE
' JeCSITUYHBIC APOOU
MHOeCTBO JEUCTBUTEIBHBIX YHCEN, NEHCTBUTENIbHBIC YMCIa KaK OECKOHEUHBIE
12 JecsITUUHbIe ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXECTBOM
' JEHCTBUTENBHBIX YMCEN M KOOpAWHATHOW mpsiMoi. CpaBHEHHE J1€HCTBUTEIIbHBIX
yucel
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
Wsmepenusi, npuOmmkeHusi, OleHKU. Pa3Mepsl OOBEKTOB OKPYXKAIOIIETO0 MUpa,
L4 JUINTENIBHOCTh TPOLIECCOB B OKpyskarouieM wmupe. [IpubnmkéHHoe 3HaueHue
’ BEJIMYMHBI, TOYHOCTh NpuOMKeHus. Okpyrienue uucen. IIpukuaka u oreHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHHU C OJHON NTIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCA K JIMHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASAIINXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHMe. [Ipumepsl pernieHus ypaBHEHUN TPETbed U 4ETBEPTON
' CTENEHEN pa3JI0KEHUEM Ha MHOKUTEIH
2.5 Pemenne npo6GHO-paliiOHaNBHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk




2.8

Pewenne cucreM IByX JIMHEWHBIX YPABHEHUU C IBYMs [IEPEMEHHBIMU

Pemienune cucrteM AByX ypaBHEHUM, OTHO U3 KOTOPBIX JJUHEMHOE, & IPYroe — BTOPOil

2.9
CTENEHU

2.10 I'padpuaeckast uHTEpIpETALNS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMECHHBIMH

2.11 Pemenne TeKCTOBBIX 3a71a4 alreOpandeckKuM crocooom

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU

2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM

2.15 KBagparusie HepaBeHCTBa

216 ['padmyeckas uHTEpIpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
' HepEMEHHBIMH
3 DyHKIMHU

31 Kanparnunas Qynkuus, e€ rpapuk u cBoiictsa. [lapaboma, KoOpIuHATHI BEPIIMHBI

napaboJibl, 0Cb CHMMETPHUH 11apadoIbl

3.2 I'paduku bynkuuit y=kx, y=kx-+b u ux cBoiicTBa

33 I'paduku Gpynkuuit y=~k/x, y = x° 1 uX CBOWCTBa

34 ['paduku pyHKUUH , 1 UX CBOHCTBA
4 UucnoBsle NOCIEA0BAaTENbHOCTH

41 Onpenenenne M CrnocoObl 3aJaHMsl YHCIOBBIX IOCIENOBAaTeIbHOCTEH. 3ajaHue
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopmyioi u popMyIoil n-ro uaeHa

47 Apudmernueckass mnporpeccus. DopMmynbl  A-TO  WiIeHAa  apH(PMETHIECKOMH
' MIPOTPECCUU, CYMMBI MIEPBBIX /1 YICHOB

43 I'eomerprueckast nporpeccus. @opMyIIbl #-I0 WIEHA FEOMETPUUECKON IPOTPECCHH,
' CYMMBI TIEPBBIX 7 UJIECHOB

44 N300pakeHne 4aeHoB apupMETHIECKON U TeOMETPUYECKON MPOrpeccuil TOUKaMu
' Ha KOOPJAMHATHOM INIOCKOCTH. JIMHENHBIN U OKCITOHEHLIMAIbHBIN POCT

4.5 Crno’xHbIe NMPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM 0CBOECHHS
OCHOBHOM 00pa3oBaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IMOJMHOXKECTBO,
orepanuy HaJl MHOKECTBAMH; YMEHHE ONEPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PELUICHUH 33]1a4; YMEHHE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
peabHBIX MPOLIECCOB U SBICHUH, TIPU PEILICHUHU 33/1a4 U3 IPYTUX y4eOHBIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUU

YMeHHEe OnepupoBaTh MOHATHAMU: HATYpPaJbHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTbh HaTypaabHbIX YUCEIl, IPU3HAKHU JEIUMOCTH,
LIEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! 1pO0b U JIeCITUYHAs! 1pOo0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@mMeTHuyecKuil KBaJpaTHbIM KOPEHb; YMEHHUE BBINOJIHATH NEHCTBUS C
YUCJIAMM, CPAaBHUBATh M YIIOPSAOYMBATH YHCIIA, IIPEACTABIATh YUCIIA HA
KOOPJIMHATHON NIPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JelaTh NPUKUAKY H
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM IOKa3aTeleM,
apudMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHUE BBITIONHATh Pacu€Thl MO GopMyiam, Mpeodpa3oBaHUs
HEJBIX, JPOOHO-PAIMOHATBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM TMEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliaTh JUHEWHble M KBaJpaTHbIE ypaBHEHHUS, JPOOHO-
paloOHaJIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JUHEWHBIX ypaBHEHUWH, JHMHEWHbIE HEpaBEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM NEPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 33]a4 U3 IPYIHX NPEAMETOB U NMPAKTUYECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPJIUHATHYIO
IJIOCKOCTh JIJ1s1 U300pakeHusl pellieHui ypaBHEHH, HEPaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMU: (YHKIMA, Tpapuk (QyHKIUH, HyIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3PACTAaHUS,
yObIBaHMsI, HanOoJbIlee M HAaWMMEHbIEe 3HAYeHUS (YHKLIUH;, YMCHHE
ONEepUpPOBaTh TOHATUAMH: MpsMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMs, KBagpaTHyHas (yHKOWs, OOpaTHas NPOIOPIHOHATIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku QyHKIHMA, HCIIOIB30BaTh
rpaduKy A7 OTPENETICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 APYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH,
yYMEHHUE BBIpaXKaTh (POpMyJiaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, (OPMYIIBI CYMMBI M OOIIETO YICHA MPH
pelIeHnH 3a7a4y, B TOM YHCIE 33Jad U3 JPYTUX y4eOHBIX NMPEIMETOB U
peanbHON JKU3HU

VYMeHue peuars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ HAa MPOLEHTHI, J0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHy TOBapOB U CTOUMOCTb IMOKYIIOK U YCIYT,
HaJIOTH, 3aJauyd K3 oO0JacTU YIpPaBJIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHHE COCTABIISITh BbIPAXKEHUS], ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEILICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYUYEHHBIX Pe3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpsimMast, IyY,
JOMaHasi, YroJ, MHOTOYTOJBbHHK, TPEYTOJbHUK, PaBHOOCIPEHHBI H
PaBHOCTOPOHHUI  TPEYrOJbHUKH, HPSIMOYTOJIbHBIA  TPEYroJbHUK,
MeauaHa, OHMCCEeKTpuca U BbICOTa TPEYroJIbHHUKA, YETBIPEXYTOJIbHUK,
napaujienorpaMM,  poM0O, NPSAMOYTOJBHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMH
burypamu; yMeHue pemiath 3a1a4u, B TOM YUCIIE U3 TOBCETHEBHOM XKHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKHUX BEJIMYMH C NPUMEHEHUEM H3Y4YECHHBIX
CBOICTB Quryp u ¢pakroB

VYMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYyp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MapajlIeIbHOCTh U IEPIEHIUKYIAPHOCTD MPSAMBIX, YTOJ
MEXIY HNpSAMbIMH, NEPHEHIUKYISAp, HAKIOHHAsA, NPOEKUIMs, Mojodue
¢buryp, nmogoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH MU
NpsIMOM; yMEHME paclo3HaBaTh DPABEHCTBO, CHUMMETPHUIO M I0A00He
¢buryp, napajsieaIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPY’KaOLEM
Mupe

YMeHue onepupoBarh NOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeIWYMHA
yria, CHHYC U KOCHHYC yTJIa TPEyTOJIbHUKA), IIJIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepbl TpPEeIMETOB M OOBEKTOB B OKPYKAIOLIEM MHpE; yMEHHE
MPUMEHSTHh (POPMYJIbI IEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKpPYXXHOCTM W  IUIOUaAd  Kpyra, oObeMa  MpsSIMOYTOJbHOIO
napajuiejienunesa;  yMEHWE  IOPUMEHATh  NPU3HAKA  PABEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYIOJIbHUKA, TEOPEMY




[Tudaropa, TPUrOHOMETPUUECKHUE COOTHOIICHUS AJISi BHIUMCIICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTh IUIOCKME (QUTYpel W WX  KOMOHMHALWH,
IPOCTPAaHCTBEHHBbIE (QUTYpbl OT PpPYKH, C TOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO

13

YMeHue onepupoBarh NOHATUAMU: NPAMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YKCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI U KOOPAMUHATHI JJIs IPEICTABICHU JaHHbBIX U PELICHU 3a1a4, B
TOM UHCIIE U3 IPYIHX yUYEOHBIX IPEAMETOB U pealbHON KU3HU

14

VMeHHe oneprupoBaTh MOHATUSIMHE: CTOJIOMKOBBIC U KPYTOBBIC THATPAMMBI,
TaOJIMIBI, CpelHee apuMETHUeCKOoe, MeIuaHa, HauOoJblIee W
HaMMEHBIIICEe 3HAUCHHS, pa3MaxX YMCIIOBOrO HabOpa, yMEHHE W3BJICKATh,
HHTEPIPETUPOBATH M MTPe0OPa30BhIBaTh HHPOPMAILIUIO, IPEICTABICHHYIO
B TaOJIMI[aX ¥ Ha JHarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTePUCTHKH
pEalbHBIX IMPOIECCOB M SBJICHUI;, yMEHHE pPACclO3HABATh HM3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IOHATUSAMU: CIIy4alHbIM ONBIT (CiTydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTapHbIH  HCXOJ)
CIIy4ailHOTO OIbITa, CIy4aiiHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOIUThb  BEPOSTHOCTH  CIy4YalHBIX  COOBITUH B OIBITAxXC
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelaTh 3a1a4u
METOZI0M OpPraHM30BaHHOIO Iepebopa M C MCIOJb30BAaHHEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OIIEHUBaThb BEPOSATHOCTH peabHBIX COOBITUH U
SBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHHIX
COOBITHI B OKpY’)KalOIlEM MHpPE M B >KU3HHM; 3HAKOMCTBO C IMOHITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ H3y‘-IeHHLII>i METOJ AJIA pCIICHU 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MAaTEMATUUCCKHUX 3aK0HOM€pHOCTeI\/JI B IIpHUpOAC U
JKU3HH, PACIIO3HABATh MPOABIICHHUEC 3dKOHOB MATCMATHKU B HCKYCCTBC,
OIMUCBIBATh OTACJIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOJIC
Pa3BUTHA MAaTEMAaTUKN KaK HAYKHU, IPUBOAWUTD IMIPUMEPBI MATEMATHICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Hucna u BIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky qenumMocTy HeablX YUCe

12 OOBIKHOBEHHBIEC U JACCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIEC MEPUOINIECCKHE
' apoou

1.3 Panmonanesueie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU

L4 JleiicTBuTenbHbIe 4YHcla. ApUPMETHYECKHE ONepaluud ¢ JICHCTBUTEIbHBIMU
) JHCIIaMU

L5 [TpuOnm>kEHHBIC BBIYUCIICHUS, TPaBWIA OKPYIJICHUS, MPHKUAKA U OICHKA
' pe3yibTaTa BBIYUCIEHU
2 AnreOpandeckue BoIpaKeHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

29 Crenenp ¢ uenbiM mokazateneM. CTeNeHb C palMOHATIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU

23 MHorouneHsl

24 Anrebpanyeckas 1po0b

)5 ApudmeTnueckuii KOpeHb HATypalbHON cTeneHH. JlefcTBusic apupMeTu4ecKuMU
' KOPHSIMH HAaTypaJbHOU CTEICHH
3 VYpaBHEHUs 1 HEPABEHCTBA

31 Lensie u ApoOHO-palMoHaNbHBIE ypaBHEHUS. CHUCTEMBI H COBOKYIHOCTH
' ypaBHEHUI

39 lensie u npoOHO-panMoHanbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 337124
4 Uucnoble NOCIIET0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 ApudmeTrnueckas u reomeTpudeckas nmporpeccuu. opmMya CI0KHBIX MPOIICHTOB
5 OyHKINH

®Oynk1us, cnocoOsl 3a1anus GyHkud. ['paduk pynkiun. O61acTs onpeaeaeHus u

51 MHOecTBO 3HaueHu# pynkuuu. Hymu dynkun. [IpoMexxyTku 3HaKOMOCTOSHCTBA.

o [TpoMeXyTKM MOHOTOHHOCTH (YHKIIUH. MakCUMyMBl WU MHHHMYMBI (DYHKITHH.
HaubGonpiiee n HanMeHbIlee 3HaUeHUE (PYHKITUN HA TIPOMEKYTKE

6 KoopauHaTsl Ha MPSMOW U TIIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyroiapHuK
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruieCKuX BETMYUH
7.6 Bexkropsl Ha m1ockoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padm




YUYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
« Anrebpa, 7 knacc/Maxkaperues 0. H., Munarok H. I'., Hemkos K.

., AkiimonepHoe obmectBo «M3narensctBo «IIpocBenienue» 2024

« Anrebpa, 8 knacc/Maxkaperues HO. H., Munarok H. I'., Hemkos K.

., AkiimonepnHoe obmectBo «M3narensctBo «IIpocBenienue» 2024

« Anrebpa, 9 knacc/Maxkaperues 0. H., Munarok H. I'., Hemkos K.

., Axunonepnoe odbmectBo «M3narensctBo «IIpocsemenue» 2024

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HpOFpaMMBI OCHOBHOI'O O6I[I€F0 O6p&30BaHI/I}I MockBa «HpOCBeIHGHI/IC»

2025r.

VYpoxku anredpsl 7 kinacc. Merogudeckoe nocooue (k yued. Makapoiuena
10. H.)/ Kpaiinesa JI.b., IIpocBemienue 2024

Anrebpa 7 kiace. Jlunaktudyeckue marepuaisl (K yue6. Maxkapsiuesa 0.
H.)/ 3BaBuu JI.U., Ky3uenosa JI.B., CyBoposa C.b., [IpocBemienue 2024
VYpoku anredpsl 8 kiacc. Meroanueckoe rmocodue (k yued. Makaporuena
1O. H.)/ Kpaiinea JI.b., [IpocBemenue 2024

Anrebpa 8 kiacc. Aunaktudyeckue matepuanisl (k yue6. Makaporuesa lO.
H.)/ XKoxos B. W., Makapsrues 0. H., Munmtok H. I'., [IpocBemienne 2024
Marematuka. Ypoku anreopst 9 kinacc. Merogunueckoe nmocooue (k yueo.
MakapserueBa FO. H.)/ Kpaitnesa JI.b., [Ipocsemenue 2025

Anrebpa 9 kiace. Jlunaktudyeckue marepuaisl (K yue6. Makapsiuena 0.
H.)/ Koxos B. U., Makapsrues 1O. H., Munatok H. I'., [IpocBemenne 2026

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

A e

Caiit MuHucrtepcTBa 00pazoBaHuus U Hayku P® http://www.mon.gov.ru

Caiit PocobOpazoBanus http://www.ed.gov.ru
®enepanpHblil noptan «Poccuiickoe o0pazoBaHue» http:/www.edu.ru

Poccutiickuii 06pa3zoBaTenbHBIN MOPTAI http://www.school.edu.ru
[ITxonbpHBIA OPTAT http://www.portalschool.ru

®enepanbublil noptan «MubopmanmonHo- KoMMmyHUKaIIMOHHBIE
TEXHOJIOTUU B 00pa30BaHUM http://www.ict.edu.ru

7. Poccuiickuit mopTai OTKPHITOT0 00pa3oBaHUus hitp://www.opennet.edu.ru
8. OOpazoBarenbHasi OHJIAWH-TIIATGOpMA JIJIS IKOJIBHUKOB, UX POJIUTEICH U

yuutesneil. uchi.ru
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