MMHUCTEPCTBO ITPOCBEIIEHMS POCCUIMCKON ®EJIEPALINN
MunuctepctBo o6pazoBanus [Ipumopckoro kpas
MKY «Ynpasnenue oopazoBanusi OKTIOpbCKOr0 MYHUIIMIATBHOTO OKPYTa»

MOBY Ilokposckas COIII

L EDHIKA3N Lo O
I

PABOYASI IPOTPAMMA
(ID 8172372)

y4eOHOoro Kypca «Agaredpa (yriry0jaéHHbIN YPOBEHB)»

JU1s oOy4Jaromuxcs 7 — 9 KiaccoB

CocraBurenb: CaxuoBa Enena
AJICKCaHIPOBHA, YYUTEIb

MaTeMaTUKH 1 kaTeropuu

[TokpoBka

2025 r.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Yucia v BBIYUCICHUA

Pammonansubie uncna. CpaBHEHHE, YHOPSJIOYMBAHUE U apUPMETHUYECKHE
NENCTBHS C pallMOHAJIbHBIMU YuciaaMu. Yucnoas mpsiMasi, MOAYJIb Yuca.

CreneHbp C HaTypaJdbHBIM I[IOKAa3aTeIEM M €€ CBOMCTBA. 3alMCh 4YuUCIa B
JNECATUYHOMN MO3UIIMOHHON CUCTEME CUMCIICHUS.

Pemienne TekcToOBBIX 3a/1a4 apudmeTndeckum crocoboM. Pemienue 3amau u3
peanbHON MPAKTUKHU HA YaCTH, Ha APOOH, HA TIPOIIEHTHI, MPUMEHEHNE OTHOIICHUN 1
POMOPLMI IPU PEIICHUH 3a]1a4, PEIICHHE 3a/1a4 Ha JBUXKEHUE, pa0OoTy, MOKYIIKH,
HaJIOTH.

JenrumocTs nensix yncen. CBOMCTBA IETUMOCTH.

[Ipocteie m cocraBHble umcna. YErHble W Heu€THble uuncna. [IpuszHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AeIMMOCTH CyMMBI U
IIPOU3BEICHUS LIENBIX YHCEII IIPU PELICHUN 3374 C IIPAKTUYECKUM COJIEPKAHUEM.

HaunbGonpmuii oOmuit nenurens 1 HauMeHblee o0Iee KpaTHOE JABYX YHCEl.
B3anmuo npocteie uncna. Anroputm EBximna.

Jlenenue ¢ octatkoM. ApudmeTrueckue orepaluu HaJl OCTaTKaMHu.

AJire0panyecKue BbIPAKEeHUSs

Bripaxkenne ¢ nepeMEHHbIMH. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXYy BETUYMHAMU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxaecTBeHHbIE TPeOOpPa30BaHUS ANTreOpandecKUX BhIPAKCHUH.
JloKa3aTenbCTBO TOXK/IECTB.

Onnouwnenbl. OHOWIEH cTaHAapTHOTO BUjia. CTeneHb OIHOYJICHA.

Muorounensl. MHoroujieH cranaapTHoro Buga. CTENeHb MHOIOYJIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOKEHHE U JIeJleHHe MHoroujieHoB. [Ipeobpa3oBanue
L[E€JIOTO BBIPAXKEHHS B MHOTO4YIeH. KOpHU MHOrouJieHa.

DopMyIbl COKPAIEHHOTO YMHOKEHHUS: KBAIPAT CYMMBI M KBaAPaT Pa3HOCTU
JIBYX BBbIpaKeHUH, KyO CyMMbl U KyO0 Ppa3HOCTH [JBYX BBIpaXXEHUH, pPa3HOCTb
KBaJIPaTOB JABYX BBIPAKEHU, MPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX BhIpaKEHUH,
CyMMa M Pa3HOCTh KyOOB JIBYX BBIPQKCHHM.

Paznoxkenne MHOTOUYJICHA HA MHOKUTENU. BhIHECEHHE 00111eT0 MHOXKHUTES 3a
CKOOKHU. MeToJ TpyIIUupOBKH.

YpaBHeHHs M HEPABEHCTBA

VYpaBHenue ¢ ogqHon nepemeHHon. Kopenb ypaBHeHns. CBOMCTBA ypaBHEHUN
C OJHOM TEPEMEHHOW. PaBHOCWJIBHOCTH ypaBHEHUW. YpaBHEHUE KakK
MaTeMaTH4ECKasi MOZEIb PEAIbHON CUTYaLUH.



JluHeliHOEe ypaBHEHHE C OJHOM MEPEMEHHOW. UMCIO KOpHEN JIMHEWHOTO
ypaBHEHMS. PenieHne TEKCTOBBIX 3aJady C IOMONIbIO JIMHEWHBIX YpPaBHEHUM.
JIuHenHoe ypaBHEHHE, COJIEpIKAIIEee 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TuHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBI JIMHEWHBIX YPAaBHEHHUW C JBYMS [EPEMEHHBIMU.
I'paduuecknit Merom peEHICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHHM C JAByMS
IIEpEMEHHBIMU. PeleHne cucreM JIMHEWHBIX YPABHEHUM C JBYMs IE€PEMEHHBIMU
METOJOM MOJCTAHOBKM M METOAOM ciloxkeHus. (Cucrema ABYyX JIMHEHWHBIX
YPaBHEHUH C IBYyMS IEPEMEHHBIMHU KAK MOJIEIIb PEAJIbHOM CUTYallUH.

DyHKIMH

Koopaunarta Touku Ha npssmoi. YucnoBeie MpoMeExXyTKH. PaccTosinue Mexny
JBYMsI TOUKAMU KOOPJAVUHATHON NIPSMOM.

[IpssiMmoyronbHasi cucreMa KoopAuHAT. AOciucca M OpJIMHATa TOYKA Ha
KOOpJMHATHON mIockocTh. [Ipumeps! rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpauKoB peanbHbIX 3aBUCUMOCTEH.

QOYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. lloHstue QyHkimu.
OyHKIMS KaKk MaTemMaTHdeckas MOJAeNb peajlbHoro rmpouecca. OOmgacTb
orpeaeneHus u o0acTs 3HaueHu QpyHkimu. Criocoos! 3ananus Gynkuuu. ['paduk
¢yukuuu. [loHATUS MakcMMymMa UM MHHMMyMa, BO3pacTaHus W YObIBaHMS Ha
IIPUMEPAX PEATBHBIX 3aBUCUMOCTEN.

Jluneitnas Qynkmus, e€ cpoiictBa. ['paduk nuHeitHo dynkuuu. [padux
¢ynkuun y = X|. KycoduHo-3aanabie QyHKIUN.

8 KUIIACC

Yucaa v BBIYUCICHUA

KBagpatuble kopHU. ApudmMeTnuyecKkuili KBaJpaTHbIA KOPEHb U €ro CBOMCTBA.
[lonsiTe wppanyoHanpHOrO 4wMcna. JeMCTBUS C HPPALUOHAIBHBIMU YHCIIAMU.
CBoiicTBa AEUCTBUI C UPPALMOHAIBHBIMU YuciaaMu. CpaBHEHHE UPPALIMOHAIIBHBIX
YUCE.

[IpencraBieHnss O pAaCIIMPEHUSX YHUCIOBBIX MHOXECTB. MHOXeECTBa
HaTypaJbHBIX, IEIbIX, PALIMOHAIILHBIX, IEUCTBUTENbHBIX UyKcell. CpaBHEHHUE YHCE]L.
HucnoBbIe MPOMEXKYTKH.

HenictBuss ¢ ocratrkamu. Ocrtatku creneHed. I[IpuMeHeHue OCTaTKOB K
PELICHUIO0 YPAaBHEHUH B LIENBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmepbl OOBEKTOB OKpYXaloLIero MHpa, UIMTEIbHOCTh IPOLIECCOB B
OKpysaromeM Mupe. CTaHIapTHBIN BU YUCIIA.

AJireOpanvecKne BbIPAKEeHUA

AnreOpanyeckas ApoOb. JlomycTmble 3HAYEHUS TEPEMEHHBIX B JPOOHO-
palMoOHANBHBIX BBhIpaKeHUAX. OCHOBHOE CBOWCTBO aireOpamdeckor apoOwu.



CnoxeHue, BBIUMTAHUE, YMHOXEHUE U JEJIEeHUE alreOpanyeckux JIpoOeH.
Brinenenue 1ienoit yactu anredGpandeckou 1poomu.

ParmmonaneHbIe BBIPAYKEHUS. ToxxnecTBeHHbIE npeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKEHU.

JlomycTrMble 3HAY€HHUsS MEPEMEHHBIX B  BBIPAXKEHHUSX, COJEPIKAIINX
apudmeTnyeckue KBaJpaTHble KOpPHU. TOXJECTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUH, COEpKAIINX apUPMETUUECKUE KBAIpaTHbIE KOPHHU.

Crenenb ¢ 1LeNbIM MMOKa3aTeneM u e€ cBoiicTa. IIpeoOpazoBanue BbIpakeHUH,
COJIEpKAIIUX CTEIECHH.

YpaBHeHHs M HEPABEHCTBA

KBanpatHoe ypaBHeHue. @opmyna KOpPHEW KBAJApPaTHOTO YpPaBHEHHS.
KonnuecTBO N1€MCTBUTENBHBIX KOPHEW KBAJAPATHOrO ypaBHeHUs. Teopema Buera.
YpaBHEHHUsI, CBOAUMBIE K IMHEHHBIM YPaBHEHMAM WM K KBaJAPATHBIM YPaBHECHHUSIM.
KBanpatHoe ypaBHeHue ¢ mapaMeTrpoM. PemieHue TEKCTOBBIX 3a7ad C IOMOILIBIO
KBaJIpaTHBIX YPaBHEHUM.

JpoOHo-paniioHanbHble  ypaBHEHUs. Pemienwe  JpoOHO-palMOHaIbHbIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3ajjad C MOMOIIBIO APOOHO-pALIMOHATIBHBIX
ypaBHeHui. ['paduueckast uHTEpHIpeTaus ypaBHEHHH ¢ IBYMsI IEPEMEHHBIMHU.

Yucnosslie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHcTBO ¢ nepeMenHoi. CTporue u HecTporue HepaBeHCTBa. ClloKeHHE
U YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OLEHWBAHME 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsaTHE O pelIeHuM HEpaBEeHCTBA C OJHOM IIepeMEeHHOM. MHOXecTBO
pELICHN HEpaBEHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOW IIEPEMEHHOW M MHOXECTBA €r0 pPELIECHUM.
Pelenue MMHEMHBIX HEPABEHCTB € OJHON NepeMeHHOW. CUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. PemieHune TEeKCTOBBIX 3ajad C
ITOMOIIIBIO JIMHEMHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOYyHKUNH

OO6unacth ornpeaeneHnst 1 MHOXKECTBO 3HaueHU (pyHkuuu. CriocoObl 3aaHus
bynkmuit. ['paduk pyakuuu. Urenune cBoicTB pyHkumu no e€ rpaduky. [Ipumeps
rpaguKkoB QYHKIINH, OTPAKAIOIINX PEAbHBIC TTPOIIECCHI.

JIuneiinas QyHkuus. OYHKIUHM, ONKCHIBAIOIIME MPSMYI0O W OOpaTHYIO
IPOIOPIIMOHANIbHBIE 3AaBUCUMOCTH, UX TPAPUKH.

Oynximn y = kx, y = kx + b, y = k/x, y = x3, y = VX, ¥ = |X| 1 ux cBoiictaa.
Kycouno-3amannpie QyHKITUH.
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Kopens n-i1 crenenu u ero cBomcTBa. CTENEHD ¢ paliMOHAJIbHBIM I1I0KA3aTeNIEM
U €€ CBOMCTBA.

AJredpanyecKkue BbIpaKeHUs

ToxnecTBeHHbIE TIPEOOpPA30BAHUS BBIPAKECHUH, COACp)KAIIUX KOPEHb N-U
creneHd. ToXKIeCTBEHHbIE MPeoOpa30BaHus BhIPAXKEHUN, COEPKAIIMX CTENEHb C
palMOHAJIEHBIM MOKA3aTEIIEM.

KBagpatueii Ttpéxunen. KopHu kBagpaTHOro tpéxuneHa. PaznoxeHue
KBaJIPaTHOT'O TPEXUJIEHA HA JIMHEWHBIE MHOKHUTEIIN.

YpaBHeHHs M HEPABEHCTBA

bukBanpatneie ypaBHeHus. [IpuMepsl IpUMEHEHUN METOJ0B PABHOCUIIBHBIX
npeoOpa30BaHUii, 3aMEHbl MEPEMEHHOH, TpaHUuecKoro MeToAa MpH PpEeUIeHUU
ypaBHEHHM 3-i1 U 4-i1 CTENEeHe.

Pemenue apo6HO-panimoHaNbHBIX YPaBHEHUH.

Pemenune cuctem ypaBHeHUM C ABYMs IIEpEMEHHBIMU. Permenre npocTenmmx
CUCTEM HETMHEHHBIX YpaBHEHUH C ABYyMs IMepeMeHHBIMU. ['padudeckuii Meron
peLIeHNs CUCTEMBI HEJIMHEMHBIX YPABHEHUM € IBYMsI IIEpEMEHHBIMU. CUCTEMA ABYX
HEJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU KaK MOJIEb PEAJIbHON CUTYALUU.

Yucnossle HepaBeHCTBA. PelieHne nMHENHBIX HEPaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBanpaTHble HeEpaBeHCTBAa € OJHOM NEpEeMEHHOM. PemieHune KBaapaTHBIX
HEPaBEHCTB IrpaQMuecKUM METOJIOM M METOAOM HMHTEepBaioB. MeToa MHTepBaJioOB
IUI palliOHaIbHBIX HepaBeHCTB. IIpocTenine HepaBeHCTBa ¢ apaMeTpoM.

Pemienne TekCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nBymsi IepeMEHHBIMHU. PellleHHe HepaBEeHCTBA C JIBYMS
nepeMeHHbIMHI. CHCTeMBI HEPaBEHCTB C ABYMsI IepeMeHHBIMH. | paduueckuii MeTos
pELIEHNs CUCTEM HEPABEHCTB C ABYMs IEPEMEHHBIMU.

DOyHKIMHU

Oynkiua.  CpoiictBa  QyHKIuil:  HyIM  QYHKIUHA,  TPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKLIHH, MPOMEXYTKA BO3pacTaHUsl U yObIBaHUS (YHKILIHH,
YETHBIEC U HEYETHBIE (PYHKIIMU, HAMOOJIbIlIeE 1 HAMMEHbIIEE 3HaUYE€HUS (PYHKIINH.

KBagpatnunas ¢yuknus u e€ cBoiictBa. Vcmonb3oBaHue CBOWMCTB
KBaJpaTUIHOW (DyHKIMU 111 pernenus 3aaad. [loctpoenne rpadrka KBaapaTHIHON
¢ynkuuu. Ilonoxenue rpaduka KBaapaTUYHOM (YHKIMHU B 3aBUCUMOCTU OT €€
ko3 punuento. I'padukn dyrkumii Y =ax2, y = a(Xx — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GyHKIIHI ¢ TOMOIIBI0 TPeoOpa3oBaHUM.

JHpobno-nuneitHas ¢pynkius. McenenoBanue QyHKIHiA.

®Oyukus Y = X" ¢ HaTYpaJIbHBIM MTOKa3aTeneM N u eé rpaduk.

YucoBbie NM0CJIeI0BATEILHOCTH U IPOTrPecCum



[lonsatue wumucnoBod mocienOoBaTeIbHOCTH. KoHeuHble W OECKOHEUHbIE
nocienoBaresibHocTH.  OrpaHWYeHHass  MOCIEA0BAaTEIbHOCTh.  MOHOTOHHO
Bo3pactaromas  (yObIBaromias)  mocieaoBaTenbHOCTh.  CHocoObl  3ajaHus
MIOCTICZIOBATEILHOCTH: OMKCATENIbHBINA, TAaOJUYHBIN, ¢ TOMOIIBI0 (HOpPMYIBl N-TO
YJICHA, PEKYPPEHTHBIN.

ApudmMerndeckass W reoMmerpuueckas mnporpeccud. CBoiicTBa 4JICHOB
apupMETHIECKO W TeoMeTpudeckor mporpeccuii. dopmynsr N-ro  dieHa
apu(pMeTHYeCKO M reoMerpuyeckoil mporpeccuil. @opmyiel cymMMBbl HEPBBIX N
YJICHOB apu(PpMETHYECKOM M T€OMETPUYECKOM Mporpeccuil. 3ajauu Ha MPOLECHTHI,
O0aHKOBCKHE BKJIAJIbI, KPEIIUTHI.

[IpencraBiieHne O CXOAMMOCTH IIOCIEAOBATEIBHOCTA, O CYMMHUPOBAHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUYECKON TPOrPECCHH.

Meron MmatemaTrueckor HHAYKUMU. [IpocTenime npumepsl.



HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsS€TCS OJHUM €3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA 00ECIEYNBAET U3YUEHHUE JIPYTUX TUCHHUILIUH KaK €CTECTBEHHO-
HAy4YHOT0, TaK W TYMaHUTApHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAMMO st
MPOJOJDKEHUsT O00pa3oBaHUS U s TOBCEAHEBHOM JKkuM3HH. Pasputue y
Oo0yJaromuxcss Hay4YHBIX TPEJCTABICHUH O TPOUCXOXKICHUU U CYITHOCTH
anreOpanveckux aOCTpakIui, croco0e OTpaKeHHs MaTeMaTHYEeCKOW HayKOM
ABJIGHU M TPOLECCOB B MPUPOJE U OOIIECTBE, POJIM MaTEeMaTHUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM TIO3HAHUHU U B IIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO
HAY4YHOT'O MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTalluu B
coBpeMeHHOM Liu(ppoBoM obiiecTBe. M3yueHnue anredpbl o0ecnieunBaeT pa3BUTHE
yMeHUs Ha0monaTh, CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBINUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JENCTBUSA, BBIBO/ABI, (popMynupoBaTh yTBepxaeHUs. OCBOoeHHE Kypca anreopbl
o0ecreurBaeT pa3BUTUE JJOTMUECKOTO MBIIIJIEHUS 00YYaIOIMIMXCS: OHU HCIIONIB3YIOT
JICNyKTUBHBIE W HMHIYKTUBHBIC PACCYXICHHs, O00OOIIEHHE M KOHKPETHU3AIHIO,
aObctparupoBaHue u aHajoruto. O0ydeHue anredpe npesarnonaraeT 3Ha4YuTEIbHbIN
00BEM CaMOCTOSITENIbHOM AEATEILHOCTH 00Yy4arOIIUXCsl, TOITOMY CaMOCTOSITEIbHOE
pemieHue 3a7ad  OOy4YalOIMMUCS SIBJISETCS peanu3anueil  JIesiTeIbHOCTHOTO
OpUHIUIIA O0yYEHHUS.

B crpykrype mnporpammsl y4yeOHOro Kypca «Ajredpa» yriyOnEéHHOro
U3y4EHUsS OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOJANYECKUE JIMHUU:
«Yucna © BBMUHCICHUN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHHUS W
HepaBeHCTBa», «DyHkmmm». Kaxknmas w3 3TUX copepKaTellbHO-METOJUIECKIX
JUHUH pa3BUBAETCS Ha NPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJIEUCTBYsI €
ApPYTMMH €ro JIMHUSAMU. B Xome u3ydeHus Kypca OOydarommmcs HPUXOAUTCS
JOTUYECKU PacCyX1aTh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBs3H
C 3TUM B IpPOrpaMMy y4eOHOro Kypca «AJredpa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JOTUKH, TIPEACTaBIEHHbIE BO BCEX OCHOBHBIX pa3ieiax MaTeMaTHYeCKOTO
oOpa3oBaHMsi M  CHOCOOCTBYIOIIME  OBJAJCHUIO  OOy4YaIOUIMMHUCS  OCHOB
YHHUBEPCAJHHOTO MaTeMaTHUecKoTo s3bika. Comep)kaTenbHOW W CTPYKTYpPHOM
O0COOCHHOCTBIO Y4eOHOTro Kypca «Anredpa» SBISIETCS €ro WHTErpUpPOBAHHBIN
Xapaxkrep.

Conmepxxanne muHMM «Yucna W BBIYUCICHHUS» CIY)KUT OCHOBOH  IJIs
JabHEHIIIET0 W3YYCHHUSI MAaTEMaTHKH, CIIOCOOCTBYET PAa3BHTHUIO Y OOYYAIOIIMXCS
JOTMYECKOT0 MBIILIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMAMHU, A
TaKXKe MPUOOPETEHUIO MPAKTUIECKIX HABBIKOB, HEOOXOIUMBIX JIJIsI TOBCEIHEBHOM
KU3HHU. Pa3BuUTHE MOHATHA O YMCIE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs
CBS3aHO C PAIMOHAIBHBIMU W HPPALMOHATIBHBIMU YHCIAMHU, (OPMUPOBAHHEM



MPEACTABJICHU O IEHCTBUTEILHOM YHCIE. 3aBEPLIEHUE OCBOEHUS YMCIIOBOUN TMHUU
OTHECEHO K CpeTHEMY 00111eMy 00pa30BaHHUIO.

ConeprxaHue AByX anreOpandeckux JUHUNA — «AJredpanueckrue BhIpakeHUs
U «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (HhOPMHUPOBAHUIO y OOYyHAIONTUXCS
MaTEMaTUYECKOTO armapara, HeoOXOJUMOIo JJisi pelIeHUs 3aJad MaTeMaTUKH,
CMEKHBIX MPEIMETOB U OKpYXKaroule peaabHocTH. Ha ypoBHE OCHOBHOTO 00I1IETO
oOpa3oBaHMs Y4YeOHBI MaTepual TPYNIIHPYETCI BOKPYI  palMOHAJIbHBIX
BBIpOXKEHHI. AnreOpa JIEMOHCTPHPYET 3HAUEHUE MaTeMaTHUKHA KakK si3bIKa IS
NOCTPOCHUSI MAaTeMaTUYECKUX MOJeJeld, ONUCAaHUS TPOLIECCOB U  SIBJICHUUN
peasbHOro Mupa. B 3a1aun oOyueHus anredpe BXOAAT TaKXKe ajbHelIee pa3BUTHE
AJIrOPUTMHUYECKOTO MBIIIEHHS, HEOOXOJJMMOTI' 0, B YACTHOCTH, I OCBOEHUS Kypca
UHOOpPMATUKK, M  OBJAJEHHE  HABbIKAMH  JEAYKTUBHBIX  PACCYXIACHUU.
IIpeoOpa3oBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpa)KEHW,
COCOOHOCTEN K MaTeEMaTHYECKOMY TBOPUECTBY.

Conepxanue QpyHKIMOHATbHO-TpaUUIECKON TUHUU HALIETICHO HA MOy4YeHUE
o0y4JaronMMuUCs 3HaHUM 0 (PYHKIMSAX KaK BaXKHEHIIed MaTeMaTUYecKOHW MOJEH
JUIs1 ONIMCAHUS U UCCIIEA0BAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUHN B IPUPOJIE U
obuectBe. 3yueHue martepuraia criocoOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
UCIOJIb30BATh PA3JIMYHbIE BbIPA3UTENbHBIE CPEJICTBA S3bIKA MAaTEMaTUKH —
CJIOBECHOTO, CUMBOJIMYECKOT0, Ipa(UuecKoro, BHOCUT BKJAJ B (POpMHpOBaHHE
IpEICTaBICHUN O POJIM MAaTEMAaTUKH B PA3BUTHU LUBUJIM3ALUU U KYJIbTYPHI.

VYryOn€HHbIN Kypc aireOpbl XapaKTepu3yeTcs U3y4eHUEM JI0MIOJTHUTEILHOTO
TEOPETUYECKOro anmnapara U CBSI3aHHBIX C HUM METOJIOB peuieHus 3afad. Anreopa
ABJIIETCS SA3BIKOM JIJIsl ONIUCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYyKHUT OCHOBOM
MaTeMaTU4YecKoro mojenupoBanus. [Ipu 3ToM camu OOBEKTHI MATEMATHYECKHX
YMO3aK/IIOUEHUH W TPUHATBIE B anreOpe NpaBHiia WX KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHU OOOCHOBBIBATh M JIOKA3bIBATh CYXICHUS,
Pa3BUBAIOT MAaTEMATHYECKYI0 MHTYULHIO, KPAaTKO M HaIHO PAacKpbIBAOT
MEXAHU3M JIOTUYECKHUX IMOCTPOCHHI U ydaT uX NpUMEHEHHUI0. TeM caMbIM anredpa
3aHUMAET OJHO M3 BEAYUIMX MECT B (OPMUPOBAHMU HAYUYHO-TEOPETUYECKOIO
MBILUIEHUS 00y4arOIIUXCsl.

CornacHo yuyeObHOMY MmIaHy B 7-9 kiaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3/ebl COJEP KAHUS:
«Yucna ¥ BbUHUCICHUN», «ANTeOpanyecKue BBIPAXKEHUN», «YPaBHEHUS W
HepaBeHCTBa», «DyHKIMMY.

Ha uzydenue yuebnoro xkypca «Anredpa» orBoautcs 408 qacos: B 7 kiacce —
136 yacoB (4 yaca B Hefieno), B 8 kinacce — 136 gacoB (4 yaca B Hezenmo), B 9 kiacce
— 136 yacoB (4 yaca B HEZICIIO).



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[TPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNM A

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHUS IIPOrpaMMbl MO MaTE€MaTHKE
XapaKTepU3yloTCs B YaCTH:

1) naTpMOTH4YECKOr0 BOCIIMTAHUA:

NpOSIBJIGHUEM MHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHUCKOM
MaTeMaTUKHU, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHIKEHHUSIM  POCCHUCKHUX
MAaTEMaTUKOB U POCCUUCKOW MATEMATHUYECKOW IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JTOCTH)KEHUHN B APYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

TOTOBHOCTHIO K BBITIOJTHEHHUIO OOSI3aHHOCTEH TpakIaHWHA U PEaTH3aI[UU €T0
npaB, TMPEJACTABJICHHEM O MaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJCHUN, MPOIEAYP TPaKIaHCKOTO OO0IecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO dTHYECKHUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM TPUMEHEHUEM JIOCTHKEHUW HayKW, OCO3HAHUEM BaXXHOCTH
MOPaJbHO-3TUYECKUX MPUHILIMUIIOB B ICSITEIHLHOCTU YUEHOTO;

3) TPYA0OBOT0 BOCIIUTAHHUSA:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHME B PEUICHUH TMPAKTUYECKUX 3ajad
MaTeMaTUYECKON HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMsl Ha TPOTSHKCHHH BCEHU JKU3HU VIS YCIEIIHOW MPpodecCHOHATBHOM
JEATeILHOCTH U pPa3BUTHEM HEOOXOJAMMBIX yMEHHUN, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHAUBUIYATbHON TPAECKTOPUU 00Pa30BAHUS U KU3HEHHBIX TIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢cTeTHYECKOTr0 BOCIIUTAHMUS:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, PEUICHUU, pacCyKJACHUN, YMEHUIO BHUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEH HAYYHOI'O MO3HAHMA:

OpUEHTalMe B JEATECILHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHbIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJILI U
oOIecTBa, NMOHMMAaHMEM MaTeMaTHYECKOW HAyKh Kak cdepbl YelIOBEYeCKOM
NEATEeIbHOCTH, ITAlOB €€ Pa3BUTUS W 3HAYMMOCTU JJIA PA3BUTHUS LIMBUIM3AIINH,
OBJIQJICHUEM SI3IKOM MAaTEMaTHKU M MAaTEeMaTHYECKON KYyJIbTYpOll Kak CpelICTBOM
MO3HAHMSI MUPA, OBJIAJICHUEM HAaBBIKAMU HCCIIEOBATENIHCKON AEATEIbHOCTH;

6) ¢usuueckoro BocnmUTAHUS, (POPMHPOBAHMS KYJbTYPbI 310POBbsl U
IMOLUMOHAJIBHOIO 0JIATOMOTYYHS:



FOTOBHOCTHIO MPUMEHSATh MATEMATHYECKUE 3HAHUS B HWHTEPECAX CBOETO
37I0POBbS,  BEIEHUSI  370pOBOIO0  oOpaza KM3HM  (370pOBOE  IUTAHHE,
cOaaHCUPOBAHHBIM PEKHUM 3aHATHH UM OTIbIXa, peryisapHas Qu3ndeckas
aKTUBHOCTB), CPOPMHPOBAHHOCTHIO HaBbIKa PehICKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4ejI0BeKa;

7) 3KOJIOTHYECKOr0 BOCIIMTAHUS:

OpUEHTAILIMEH Ha PUMEHEHNE MATEMAaTUYECKUX 3HAHWUM ISl pEIICHUS 3a]1a4 B
00JIaCTU COXPAHHOCTH OKPY>KaroIIEH Cpeibl, MJIaHUPOBAHUS MOCTYIIKOB U OLIEHKHU
WX BO3MOKHBIX IMOCJIEACTBUH JJIsl OKPY>KAIOIIEeH CpeJibl, OCOZHAHUEM TI100aIbHOTO
XapaKkTepa dKOJIOTHUYECKUX MPOOJIEM U ITyTel UX PEIICHUS;

8) agpanTanuu K M3MEHAKUUMCS YCJIOBUAM COLHUAJIBHON U NMPUPOAHOM
cpeasbl:

TOTOBHOCTBIO K JIEMCTBHUSIM B YCIIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO IEATENbHOCTb, B TOM YHCIIE
YMEHHE YYUTHCA y NPYTUX JIIOJACH, MpUOOpeTaTh B COBMECTHOW NEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKW U KOMIIETCHIIUU U3 OMbITA JIPYTUX;

HEOOXOJIMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 OOBEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, TIAaHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpPUHUMAEMbIE pEIICHUS U JeHCTBUS, (OPMYJIUpPOBATh M OLICHUBATH PUCKU H
MOCJIeICTBUS, (DOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesysnbrare ocBOCHHsI IPOrpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o0riero oopasoBanus y oOydaromierocst 0yayT copMUpoBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, XapaKTePU3YIOIIHECs OBJIAJICHHEM YHHBEPCATbHBIMH
MO3HABATCIbHBIMA ~ JICHCTBUSAMH,  YHHBEPCAJIbHBIMA  KOMMYHHUKATHBHBIMH
JICHCTBUSIMHA M YHUBEPCATbHBIMH PETYJIITHBHBIMY JICHCTBUSMHU.

ITo3HaBaTeIbHBIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUS
ba3oBble Jiornueckue aecTBHUA:

BBISIBIIATH M XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
O0OBEKTOB, TIOHSATHUM, OTHOIICHWH MEXAYy TMOHATHAMHU, (HOPMYIHpPOBATH
onpeesIeHus] TTOHATUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(pUKAIIUH,
OCHOBaHUSI 111 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU MTPOBOJAUMOTrO aHAJU3a;



BOCHPUHUMATh,  (opMyaupoBaTb W  NPeoOpPa3OBbIBATh  CYXKICHHUS:
YTBEpAUTEIbHBIE U OTPULATENbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIC;

BBISIBIAITH MATEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (pakTax, AaHHBIX, HAOMIOJEHUSAX M YTBEPKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U NPOTUBOPECUUL;

JeNaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTHH;

pa30upaTh /10Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKACHUM (NpsSMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIbHO JIOKa3aTeIbCTBA MAaTEMATUUYECKUX
(akTOB, BBICTpaMBAaTh ApPTyMEHTALMIO0, MPUBOJUTH NMPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTEeMaTUYECKOM WHIYKUUU, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

BBIOMpaTh Crmoco0 perieHus ydeOHOM 3amadu  (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEIIEHUS, BEIOMPATh HanOoJee MOAXOIAUINI C YIETOM CaMOCTOSTENbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBbie ucciieqoBaTebCKue AeHCTBUS

UCIOJIb30BAaTh BOIIPOCHl KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IIO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEIbHO YCTaHABJIMBAaTh MCKOMOE M JaHHOE, (POpMUpOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIMIO, MHEHHUE;

IPOBOJUTh [0 CaMOCTOATEIBHO COCTABJICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCcKoro OObEKTa,
3aBHUCUMOCTEH 00BEKTOB MEXIY COOOI;

CaMOCTOATENbHO (HOPMYIHpPOBaTH OOOOIIEHUS U BBIBOABI MO pe3yjibTaTam
MPOBEAEHHOIO  HAOMIOACHUS,  MCCIEAOBAHUS, HKCIEPUMEHTAa, OLICHUBAThH
JIOCTOBEPHOCTD IMOJIyYE€HHBIX PE3yJIbTAaTOB, BHIBOJAOB U 00OOIICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TAaKXKE BBIJIBUTATh
IPEATIONIOKEHUS O €r0 PA3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ nundpopmaumeii:

BBISIBJIATh HEAOCTATOYHOCTh M HM30BITOUHOCTh HMH(POPMAIUM, JaHHBIX,
HEOOXOAMMBIX JUUIsl pELICHUs 3a1a4u;

BbIOMpATh, AHAJIM3UPOBATH, CHCTEMATH3UPOBATH W HHTEPIPETUPOBATH
UH(}OpPMALUIO pa3IUYHbIX BUAOB U (POPM Npe/ICTaBICHUS;

BbIOMpaTh (opMy mpenacTaBieHUs HHPOPMALMU W WIUIIOCTPUPOBATH
peliaeMble 3a1a4u CXeMaMH, 1uarpaMMaMu, HHOM IpauKoi 1 UX KOMOMHALMSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMALIMU MO KPUTEPHSIM, MPEIJIOKEHHBIM WM
c(OpMYIHPOBAHHBIM CAMOCTOATENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ



BOCHPUHUMATH U (POPMYJIUPOBATH CYKJIE€HUS B COOTBETCTBUM C YCIOBHSIMU U
LEJIIMU OOILIEHHUS], ICHO, TOYHO, IPAMOTHO BbIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U THUCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy pelIeHHus 3ajJaud,
KOMMEHTHPOBATh MOJIYUYEHHBIN pe3ynbTar;

B XOJI€ OOCYXIEHHUs 3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npoOJsieMbl, pelmaeMod 3aJaud, BbICKA3bIBAaTh WJEH, HALEIEHHbIE HAa IIOUCK
pELIEHMs, CONOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU IPYIHMX YYaCTHUKOB
auasora, oOHapyKMBaTh Pa3jiM4Me U CXOJACTBO IMO3UIMUH, B KOPPEKTHOH (opme
dbopMyIHpoOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

IPEICTaBIATh Pe3yibTaThl PEIICHUS 3a/1a4H, SKCIEPUMEHTa, UCCIEeI0BaHMU,
IPOEKTA, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a]ay
pEe3EeHTalUd U OCOOEHHOCTEN ayIUTOPHH;

IOHUMAaTh W MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHONW M MHJMBHUAYaJIbHOU
paboThl NpHU pELICHUH Y4YEOHBIX MATEMaTUYECKUX 3a7ady, NPUHUMATh LIEJb
COBMECTHOW JESITeNbHOCTH, IUIAHUPOBATh OPTraHM3alMI0 COBMECTHOW paboTHhI,
pacnpenensTe BUIbI padoOT, AOrOBapHBaThCS, OOCYXKIaTh MPOLIECC M PE3yJbTaT
paboThI, 00001aTh MHEHUSI HECKOJIbKUX JIFOJISH ;

y4acTBOBAaTh B TPYIIOBBIX Gopmax paboTel (00CyXkIeHus, OOMEH MHEHHH,
«MO3TOBBIE LITYPMBI» U UHBIE); BBITIOIHSTH CBOIO YaCTh pa0OThl M KOOPAUHUPOBATH
CBOU JECWUCTBUA C JPYTMMHU 4JIEHAMH KOMaH/bl, OLIEHUBATh KAUYECTBO pe3yjbTara U
KayecTBO CBOEro BKJIaJia B OOIIUI pe3ysnbTaT MO0 KPUTEPUIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIEe YUeOHbIE JeiCTBUSA
Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI ISl PEHICHHUS B JKM3HEHHBIX M y4E€OHBIX CHUTYyaIlUsX,
OpPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHUS PEIICHUN (MHINBUTyaIbHOE,
IpyHIIOBOE);

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, AJTOPUTM pEHIeHHUs 3a7auyd (WM ero
4acTh), BBIOMpPATh CMOCOO pEHICHHS ¢ YYETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh W KOPPEKTHUPOBATH BapHAHTHI
pelieHuii ¢ y4éToM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJLIEKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISL Mpollecca U pe3yibTara
pelIeHNs MaTEMaTHIECKON 3a7a4H, CAMOMOTHUBAIIUN U PEIICKCHUH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEHICHUU 33JayH,
BHOCUTh KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA JEATEIIbBHOCTH MOCTABJICHHOM LEIU U
YCJIOBUSAM, OOBSCHATh TPUUYMHBI JTOCTHXKEHUS UM HEIOCTHXKEHUSI LIEIH, HaXOJIUTh
oIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BBIpOXKATh IMOLMHM TPU U3YYCHUH MATEMAaTHYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOIIMOHAJIEHYIO OIICHKY PEIIEHUs 3a1a4H.

HPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4eHus B 7 kiaacce oOy4aronuiics NOJYYUT CIEAYIOLIUE TPEIMETHbIE
pEe3yJbTaTHI:

Yucaa 1 BBIYUCICHUA

PanuonanbHble UncCIa.

[lepexoauTh OT oAHON (HhOPMBI 3amUCH YKCeNl K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUUHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUUHYIO TPOOB).

Hcnons30BaTh NOHSATHS MHOXECTBA HATYPAJIbHBIX YKMCENl, MHOXKECTBA 1EIIbIX
Yyucesl, MHOXKECTBA pallMOHAJBHBIX YHCEN MPU PEIICHUH 3a7ad, MPOBEICHUU
paccyXJIeHUHN 1 T0Ka3aTeIbCTB.

[TornmaTh 1 O0BACHATH CMBICI MTO3UIIMOHHON 3aMMMCH HATYPAJIbHOTO YHUCIIA.

CpaBHUBATh U yHOPSI0YUBATH PAIIMOHAJILHBIC YUCTIA.

BolnonHsTh, coderass yCTHbIE M NMHCbMEHHBIE MPUEMBI, apuPpMETHUYECKHE
JNENUCTBUS C pallMOHAJbHBIMUA YHCIAMU, UCIIONIb30BATh CBOMCTBA YMCEINl U MPABUIIA
JNEUCTBUN, TPUEMBI PALIMOHAIBHBIX BHIYMCICHHM.

BrinonHATh 1elCTBUS CO CTENEHSIMU C HaTypajlbHbIMU IMOKAa3aTEsIMU.

HaxonuTh 3Hau€HUsI YMCIIOBBIX BBIPAXKEHUM, COAEpKAIIUX palOHATIbHBIE
YuCla W CTENEHW C HaTypalbHBIM IIOKa3aTeleM, MPUMEHSITh pa3sHOOOpas3HbIC
CIIOCOOBI ¥ IPUEMBI BEIYHMCIICHHUS, COCTABJISITh U OI[CHUBATh YUCIIOBBIC BHIPAKEHUS
P pelIeHUHU NPAKTUYECKUX 3324 U 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB.

OKpyrJATh 4Kclia ¢ 3aJJaHHOW TOYHOCTBIO, & TAKXKE IO CMBICTY MPAKTUYECKOU
CUTyalliy, BBIIOJHATh NPUKUAKY M OLEHKY pe3yjibTaTa BBIYUCICHUMN, OLICHKY
3HAYEHUN YUCIIOBBIX BBIPAKEHUMN, B TOM YUCJIE MPU PEIICHUH MPAKTUYECKUX 3a/1aY.

Pemarte TekcTOBBIE 3amaunM  apUPMETHYECKUM CHOCOOOM, HCIOJIB30BaTh
TAOJUIIBI, CXEMBbI, YEpPTEXKH, IPYrHe CPEACTBA IMPEACTABICHUS IaHHBIX MpU
pelIeHny 3a1ay.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTbIO BEIUYUH, MPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3aJa4 C y4ETOM OTrPaHUYEHHH, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

J1enmMocCTb.



JIOKa3pIBaTh U IPUMEHSATH IIPYU PELICHNHN 3a]1a4 ITPU3HAKHU IETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AETMMOCTA CYMMBI U NIPOU3BEACHUS 1IETbIX YHCEIL.

PacknanpiBaTh HA MHOXKHUTENIM HATypaJbHbIE YUCIA.

CBOOOMHO oOmepupoBaTh MOHATHUSAMHU: YETHOE YHUCIO, HEYETHOE YHCIIO,
B3aMMHO MTPOCTHIE YUCTIA.

Haxonute HambonbIMii OOIMIMIA JENUTENh W HaUMEHbIIee 00Ilee KpaTHOe
Yyucel U UCIOJIb30BaTh UX MPU PEIICHUU 3a]a4, MPUMEHSTh anroput™ EBkina.

OnepupoBarh TMOHATHEM OCTaTKa [0 MOJIYJIIO, NPUMEHSTh CBOWCTBa
CpPaBHEHUM 11O MOJYIIIO.

AJiredOpanyecKue BbIPAKEeHUS

BripaxkeHust ¢ nepeMeHHbIMH.

Hcnons3oBaTh anredOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€
B MIPOIIECCE OCBOCHUS yUeOHOTO MaTepualia.

Haxonuth 3HaueHHsi OyKBEHHBIX BBIpAXKEHUU MPU 3aJaHHBIX 3HAYECHUSIX

MIEPEMEHHBIX.
Hcnonp30BaTh  MOHSATHE  TOXKJACCTBA,  BBINOJHATH  TOXKJICCTBECHHbBIC
npeoOpa3oBaHUs BBIpAKCHUH, JOKa3bIBaTh TOXK/IECTBA.
MHoOro4JieHHbI.

BrinonusaTe npeoOpa3oBaHus 11€JI0T0 BHIPAXKEHUSI B MHOTOUJICH TPUBECHUEM
MOJIOOHBIX ClIArae€MbIX, PACKPBITHEM CKOOOK.

BoinonusATe nelicTBus (CI0KEHUE, BRIUYUTAHUE, YMHOKEHHUE) C OAHOUIICHAMHU
U C MHOTOYJICHAMH, MPUMEHATH (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUs (KBaJpaT U
KyO0 CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JJI1 YIPOIUIECHUS BHIYUCICHUM.

OcCylecTBIISATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMHUTEIM C [OMOIIBIO
BBIHECEHHS 32 CKOOKHU OOIIEro MHOXKHUTEJNSI, TPYNIUPOBKU CIIAaraeMbIX, MPUMEHSS
(bopMyIbl COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs mpeodpa3zoBaHUsi MHOTOWICHOB JIJISl PEIICHUS] PA3TUYHBIX 3a]1a4
13 MaTeMaTHKU, CMEKHBIX ITPEAMETOB, U3 PEATIbHON MPAKTUKU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATYPAJIbHBIMHU IOKA3aTEIsIMHU IS
mpeoOpa3oBaHUsl BBIpAXKEHUH.

YpaBHeHHs M HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM TNEpPEMEHHOM, MPUMEHss IMpaBuia
nepexojia 0T UCXOAHOTO YpPaBHEHHUS K paBHOCHIbHOMY eMmy. [IpoBepsTh, aBisercs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TomOupate mnpuMEpHl Tap YHCEN, SBISIIONIUXCS PENICHUEM JIMHEWHOTO
YpaBHEHUS C JBYMSI IEPEMEHHBIMHU.

Ctpoutb B KOOPAUHATHOM MIJIOCKOCTU IpauK JTUHEHHOTO YpaBHEHUS C ABYMSI
NEPEMEHHBIMH, TOJIB3YSCh TPa()UKOM, MPUBOIUTE IPUMEPHI PEIICHUS YPaBHEHUS.



Pemate cucreMbl 1BYX JMHEHHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMH, B TOM
qucie rpaduyecKu.

CocTaBisATe M pelIaTh JHMHEWHOE YpPaBHEHHE WJIH CHUCTEMY JIMHEMHBIX
YPaBHEHUI 1O YCIOBUIO 3aa41, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4¥ IOJIy4EHHBINU pe3yJIbTar.

DOyHKIMH

Koopaunate! u rpadguku.

N300paxaTh HA KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KU, MHTEPBAJbl, 3aMChIBATh YHCIOBbIE MPOMEXKYTKH Ha
anredpanveckoM s3bIKE.

OtmedaTh B KOOPJAMHATHOM TJIOCKOCTH TOYKH I10 33/IaHHBIM KOOpJMHATAM.

O yHKIUY.

CrpouTts rpadvKu TUHEHHBIX (QYHKITUH.

OnucelBaTh € TMOMOIIbIO (DPYHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSIHUE, L€HA, KOJIMYECTBO, CTOMMOCT,
IPOU3BOAUTENBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauts 3HaueHue QyHKIUH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpadudeckuii cnoco0 MpEACTAaBICHUS U aHAIW3a WHPOPMAIUH,
U3BJIEKaTh U UHTEPIIPETUPOBATH MH(OPMALUIO U3 IPAPUKOB pEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTe cBoicTBa GyHKIMA g aHaidu3a TpadUKOB peaTbHBIX
3aBUCUMOCTeW (HynM (QYHKLUHMHM, TNPOMEXKYTKH 3HAKONOCTOSHCTBA (DYHKIUH,
IPOMEXYTKH BO3pacTaHUsi W yObIBaHMS (DYHKUIMH, HAaWOOJbIIEe M HAMMEHbILIEEe
3Ha4YeHUs (PYHKIIUH).

Hcnonp3oBath rpaduku It HCCTETIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pEIIeHUN 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U PEATbHOM JKU3HH.

K koHiy 00y4yeHus B 8 kiacce oOy4aronuiicst NOJyYUT CIEAYIOLIUE TPEIMETHbIE
pe3yNbTaThI:

Yucaa 1 BBIYUCTCHUS

HUppaumonaneHbie yncna.

[lonnmMaTe ¥ WCHIONB30BATh MPEACTABIECHUS O PACIIMPEHUH YHCIOBBIX
MHOKECTB.

CB0OOIHO ONEpUpPOBAThH MOHATHAMU: KBaJAPATHBIA KOPEHb, apU(PMETUUECKHI
KBAaJIpaTHbI KOPEHb, HPPALMOHAILHOE YUCIIO, HAXOINUTh, OLICHUBATH KBAJAPATHBIC
KOPHH, UCIIOJIb3YS TPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIOIHATH TPeoOpa3zoBaHus
BBIPAXKECHUUN, COAEPKALINUX KBAAPATHBIE KOPHU, UCIIOJIb3YSI CBOMCTBA KOPHEU.

Hcnonp30BaTh HavaIbHBIE MPEICTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuUCell Ui CPAaBHEHUS, OKPYTJICHHUSI U BBIUUCICHUHN, N300pakaTh JAEHCTBUTEIbHbIE
YyCJa TOYKAMHA HA KOOPIMHATHON IIPSIMOM.



Hcnonp3oBaTh 3anmucu OOJIBIIMX M MajiblX YHUCET C MOMOIIBIO JECATUYHBIX
npobeit m creneHeil yucna 10, 3anmuchiBaTh M OKPYIJIATH YMCIOBBIE 3HAYEHUSA
pEAbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1enmMoCTb.

CB00OOIHO ONIEpUPOBATH MOHATUEM OCTATKA IO MOYJIIO, TIPUMEHSTH CBOMCTBA
CpaBHEHUI MO MOJYJIO, HAXOAUTh OCTATKH CyMMBbI U IIPOU3BEACHUS MO JAHHOMY
MOAYJIIO.

AJsireOpanveckue BbIPaKEHUA

HpoOHo-paninoHanbHbIE BHIPAXKEHHUS.

HaxomuTe momycTumbie 3HaUY€HUS TEPEMEHHBIX B JPOOHO-PAIMOHAIBHBIX
BBIPAXKCHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO PallMOHAIBHOM IpOOH.

BoinonHaTe npuBeneHue anredpandyeckux aApodei Kk o0IiieMy 3HamMeHaTelto,
CIIOKEHUE, YMHOXKEHUE, IeJICHHE anre0pandyeckux apooei.

BrInonHATh TOXKAECTBEHHBIE TPEOOPA30BaHUSI PALIMOHAIBHBIX BBIPAKEHU.

[IpuMensTh npeodpa3zoBaHus BbIPAXKEHUHN ISl PEILICHUs pa3IMYHbIX 3a7a4 U3
MAaTEMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEAJIbHON PAKTUKH.

Crenenu.

[IpyuMeHAT, TOHATHE CTENEHW C LEIbIM  TOKA3aTEJEM, BBIOIHATD
npeoOpa30BaHus BbIpAKEHUH, COIEPKAIINX CTENIEHU C IIEJIbIM MTOKa3aTelleM.

HNppanmonanbHble BEIPaXKEHUS.

Haxonuths nonycTuMbie 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUSX, COACPKALIUX
apupMeTHYecKue KBaJApaTHbIE KOPHH.

Boinonusate npeoOpa3zoBaHus UPPALMOHAIBHBIX BBIPAKEHUM, HCIIONb3YS
CBOMCTBA KOPHEH.

YpaBHeHHs M HEPABEHCTBA

Pemate kBagpaTHBIC ypaBHEHUS.

Pemate npoOHO-panimoHaibHbIC YPAaBHEHHUS.

Pemlate nmHENHBIE ypaBHEHHsS C MAapaMETPAMH, HECIOXHBIE CHCTEMBI
JIMHENHBIX YPaBHEHUH C ITApAMETPAMM.

[IpoBOAUTH HCCIIENOBAHUSI YPAaBHEHUI U CHUCTEM YPaBHEHHI, B TOM YHCIIE C
IpuMeHeHUEeM rpaduuecKux MpeACcTaBiIeHUH (YyCTaHABINBATh, UMEET JIM YPaBHCHHE
WM CUCTEMA YPABHEHUU PEIICHUS, €CITU UMEET, TO CKOJIbKO, U MPOYEe).

[lepexonuth OT clioBeCHOW (HOPMYIMPOBKU 3ajauu K €€ anredpanyeckou
MOZENM C TOMOULIBIO COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMBbl YPaBHEHMUM,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/J1a4M ITOJTyYEHHBIN pE3yJIbTaT.

[IprMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIATh
JVHENHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rPapUUECKyIO
WJUTFOCTPALUIO0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DYyHKUNH

IloHuMaTh U HCIONIB30BAaTh (PYHKIIMOHAIbHBIE MOHATUSA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUs), ONpPENENATh 3HAUCHHE (PYHKIMH MO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBONCTBA (PYHKITUU IO €€ TpaduKy.

Crpoutb rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YUCIOBOM (QYHKLIHMH O €€

rpaduKy.

K koHIty 00y4enus B 9 kiaacce o0yyaromMiics MOIyduT CIEAYIOIINUE IpeIMETHbIE
pE3yJIbTaTHI:

Yucsia ¥ BbIYUCICHUSA

CBOOOIHO oOmepHpOBaTh MOHATHUSIMHU: KOpPEHb N-l CTENeHW, CTENeHb C
pallMOHAJIBHBIM [I0KAa3aTelleM, HAaxXxOAUTb KOPEHb N-U CTENEHH, CTENEHb C
paloHaJbHBIM IOKa3aTeJeM, MCIONb3Yys IMPU HEOOXOJUMOCTH KaJbKYJISATOD,
IIPUMEHSTh CBOMCTBA KOPHS N-I1 CTENEHU, CTENEHU C PAllMOHATIBHBIM MIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JCHCTBUTENbHBIX YWCET MPU PELICHUU
3a71a4, MPOBEICHUM PACCYKACHUN U T0KA3aTEIbCTB.

CpaBHMBAaTL MW yHNOPANOYMBATH JACUCTBUTEIBHBIC 4YHCIA, OKPYIJIATH
JEHCTBUTENIbHBIE YKCIA, BBINOJIHATh MPUKHUIKY PE3YJIbTATA BBIYUCICHUN, OLICHKY
YHCIJIOBBIX BBIPAKEHUM.

AJire0OpanyecKue BbIPaKeHUs!

CB00OIHO ONIEepUpPOBaTh MOHIATHEM KBAJPATHOIO TPEXUIIEHA, HAXOAUTh KOPHU
KBaJIpaTHOT'O TpEXUJICHA.

PacknanpiBaTh KBaIpaTHBIA TPEXWICH HA JIMHEHHBIE MHOKHUTEH.

YpaBHeHHs M HEPABEHCTBA

Pemats nuHelHbIE M KBaIpaTHBIEC YPABHEHUS, YPABHEHUS, CBOIAIINECS K HUM,
IpOOHO-pallOHAJIbHBIE YPaBHEHMUS.

Pemate HECOXKHBIE KBaAPATHBIE YPABHEHUS C ITAPAMETPOM.

Pemate JMHEMHBIE HEpPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, UCIIOJIB30BATH
METOJ] MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YMCIOBON MPSIMOM,
3aIIMChIBATH PELICHUE C ITIOMOILBIO CUMBOJIOB.

Pemate cucremsbl NByX JIMHEWHBIX YPaBHEHUU C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJHO YPABHEHHUE HE SIBIISETCS JTMHEUHBIM.

Pemate HECHOXKHBIE CHCTEMBI HEIMHEMHBIX YPABHEHUN C TApaMETPOM.

[TpuMeHsITh METO/IbI PaBHOCHIIBHBIX ITPe0Opa30BaHUi, 3aMEHBI MTEPEMEHHOM,
rpaduyeckoro MeToia MpM pelIeHnr ypaBHeHU 3-ii u 4-if cTeneHeil.

Pemlate  cucremMbl  JMHEHHBIX  HEPABEHCTB, CUCTEMBl  HEPAaBEHCTB,
BKJIIOYAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHWE CHUCTEMBI
HEPABEHCTB HA YHCIIOBOM NPSMOM, 3aIIMChIBATh PELIEHUE C TOMOIIBI CHMBOJIOB.

Pemlate ypaBHEHMs, HEpPaBEHCTBA M MX CHUCTEMBI, B TOM 4YHCIE C
OrpaHUYCHUSIMU, HAIPUMED, B LIEJIBIX YHCIIAX.



[IpoBOaUTE MCCnENOBaHNs ypaBHEHUM U CHCTEM YPABHEHWM, B TOM YHUCIE C
IpuMeHeHueM rpaduyecKux MpeAcTaBiIeHu (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE
WM CUCTEMA YPABHEHUN PELICHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pematp TekcTOBbIe 3amauM  aiareOpanvyeckuM Croco0OM C  TOMOUIbIO
COCTaBJICHUS YPaBHEHU, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI ISl COCTABIICHUS
MATEMATHYECKOM MOJEIM PEAIbHOM CHUTyallud WM NOPUKIAJIHOW 33/]a4H,
MHTEPIPETUPOBATH MTOJIyYEHHbIE PE3YJILTATHI B 3aJAHHOM KOHTEKCTE.

Yuc/i0Bble NMOCEA0BATEIBHOCTH U IPOTPeccHm

CBOOOIHO oOmMepupoBaTh TMOHATHUSMHU: 3aBUCUMOCTb, (YHKIHUA, Tpadux
(GyHKUMM, TpsAMas MOPONOPLMOHATIBHOCTh, JIMHEHHAs (QyHKUUS, OOpaTHas
MPONOPLMOHAIBHOCTD, Mapadosa, runepoosia, KyCouUHO-3a/laHHast PyHKIIUSL.

UccnenoBarh dyHkmuio 1o e€ rpaduky, ycraHaBIMBaTh CBOMCTBA (PYHKITHM:
00JacTb ONpEENEHUsl, MHOXKECTBO 3HAYEHWH, HYIM (YHKIUH, MNPOMEKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXKYTKM BO3pacTaHUs U YObIBaHHS, 4YETHOCTb W
HEYETHOCTh, HAMOOJIbIIIEE U HAMMEHbBIIIEE 3HAUEHUS, ACUMITOTHI.

PacrioznaBath kBajpaTHuHyO (QYHKLHUIO 1O (opmyIe, NPUBOAUTH TPUMEPHI
KBaJIpAaTUYHBIX (PYHKIMH U3 peambHON KU3HU, PU3NKU, TEOMETPHH.

OnpenensaTe Noj0XKEeHHE rpadrKa KBaIpaTUHYHON (YHKUIMHU B 3aBUCUMOCTH OT
e€ K03hPUIUEeHTOB.

Crpoutrp rpaduk KBaapaTUYHOW  (YHKIMHM, ONUCHIBATH  CBOMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ TpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUUHON (DYHKIMHU JIJISI pELLICHUS 3a/1a4.

Ha npumepe kBagpatnyHoi GyHKiuu ctpouth rpaduk Gyukiun y =af(kx +
b) + ¢ ¢ momomnibio peodpazoBanuii rpaduka Gyakmuu y="F(x).

NrocTprupoBaTh ¢ MOMOIIBIO rpadrKa peaibHyI0 3aBUCMMOCTb WJIH TP OLECC
0 UX XapaKTEePUCTUKAM.

ApudmeTnyeckasi 1 reoMeTpUYeCKas MPOrPecCHu

CB00OOIHO ONEpUPOBATH MOHATUIMU: MOCIEAOBATEIBHOCTD, apu(hMeTHYECKast
U TE€OMETpHYECKasi IPOrPECCUU.

3ajaBaTh MOCIENOBATEIILHOCTH Pa3HBIMU  CIOCOOAMU: OMHUCATENbHBIM,
TaOJMYHBIM, C TOMOIIBIO (POPMYJIIBI N-TO UJieHa, PEKYPPEHTHBIM.

BbINONHATL  BBIYMCIEGHHS €  MCHOJIb30BaHMEM (popMyl N-ro  yjieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrPECCHil, CYMMBI IEPBBIX N YJIECHOB.

N300pakaTh wI€Hbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPJAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IOCIIENOBATEIbHOCTIMH, B TOM
YUCIIe 33/1a4d U3 PEabHOM KU3HU (C MCMOIb30BAHUEM KAJIBKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHH).



PacmosHaBath W NPHUBOAUTE TIPUMEPHI KOHEYHBIX M OCCKOHEUHBIX
MOCTIE0BATEIbHOCTEH,  OrPAaHUYEHHBIX  IOCJIEOBATEIIbHOCTEH, MOHOTOHHO
Bo3pacTaromux (yOBIBaOIINX) IMOCICTOBATEILHOCTEH.

NmeTs ipeicTaBiICHNE O CXOAUMOCTH MOCTIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO YObIBaIOIIEl reOMETPUIECKON MPOrPECCHH.

[IpuMeHsATHh METOI MAaTEMATHUYECKON MHYKIIMU MPU PEIICHUHU 3a/1a4.



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uugposBbie)
Ne ni/m Kourpoubnsie | Ilpakruyeckue
NporpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 UUCJIA U BBIYMCJIEHMA. 11 1 bubmuoreka [{OK
PanmonanbHble yncina (IIOBTOPEHHE) https://m.edsoo.ru/77e09b13
9 OVYHKINN. Koopaunate! u 17 1 bubmuoreka [{OK
rpaduku. OyHKIUN https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAXKEHN . 7 bubmoreka [JOK
Bripaxkenus ¢ nepeMeHHbIMHU https://m.edso00.ru/77e09b13
4 YPABHEHUA U CUCTEMBbI 10 1 bubnuoteka [IOK
YPABHEHMUI. Jluneiineie ypaBHeHus https://m.edso0.ru/77e09b13
5 UNCJIA U BBIYMCJIEHMA. Crenens ¢ 6 bu6mmoreka [JOK
HaTypaJbHBIM [OKa3aTesieM https://m.edso0.ru/77e09b13
5 AJITEBPANYECKUE BbIPAXKEHUM . 23 1 bubmuoreka [JOK
MHorousneHst https://m.edso00.ru/77e09b13
7 AJITEBPANYECKHUE BbIPAXKEHN . 14 1 bubnuoteka [IOK
@opMyIIbl COKPAIIEHHOTO YMHOXKEHHS https://m.edsoo.ru/77e09b13
bu6mmoreka [JOK
8 YUCJIA U BBIYMCIIEHUSL. [lenimocTth 10 https://m.edso0.ru/77e09b13
. bubmuoreka [JOK
9 OYHKUHH. Jinueiinas pymxius 16 . https://m.edsoo.ru/77e09b13
YPABHEHUA U CUCTEMbI BuG LIOK
2 . nonMoTeKa
10 YPABHEIv{I/II/I. Cucrembl TUHEHHBIX 14 1 https://m.edso0.ru/77e09b13
ypaBHEHUI



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

11 [ToBTOpeHue, 06001IeHNE, 8 bubmuoreka [JOK
cUCTeMaTHU3allis 3HAHUN https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10O 136

[NPOI'PAMME



https://m.edsoo.ru/77e09b13

8 KUIIACC

KouuyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabubie | Ilpakruueckune
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbl padoThI
pecypchl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1 bubmuorexa [JOK
Hepasenctea https://m.edso0.ru/6d40b704
) YNCJIA U BBIYNCIIEHU . 17 1 bubmoreka [JOK
KBanpaTHbIil KOpeHb https://m.edso0.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmoreka [JOK
KBanpartubie ypaBHeHUS https://m.edsoo.ru/6d40b704
AJITEBPANYECKUWE BBIPAXKEHN . bu6morexa [JOK
4 17 1
JpoOHO-panmoHaNbHbIE BHIPAKCHUS https://m.edso0.ru/6d40b704
YPABHEHUWSA 1 HEPABEHCTBA. bubmuoreka [JOK
5 19 1
JIpoOHO-panmoHansHbIe YpaBHEHUS https://m.edso0.ru/6d40b704
bu6mmoreka [JOK
6 OYHKINN 15 ! https://m.edso0.ru/6d40b704
; AJITEBPANYECKUWE BbIPAXXEHU A. 14 bu6muotexa [JOK
Crenenu https://m.edso0.ru/6d40b704
bu6moreka [JOK
8 UUCJIA U BBIYMCIIEHUA. JlenumocThb 7 1 https://m.edso0.ru/6d40b704
9 [ToBTOpeHme, 06o0IICHHE, 10 1 bubmuoreka [JOK
cHCTEMaTH3aLMs 3HAHUI https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I1O 136 8 0

[NPOI'PAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KIIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3iesioB U TeM (mudposbie)
Kontpoabnbie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/bHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [JOK
L OYHKIIN 25 L https://m.edsoo.ru/133deaba
YPABHEHUA U HEPABEHCTBA. bubnuoreka [IOK
2 15 1
KBanpaTtHbie HEpaBeHCTBA https://m.edsoo.ru/133deaba
YPABHEHUWA 1 HEPABEHCTBA. bubmuoreka [{OK
3 25 1
VYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YU CJIOBBIE ITOCJIEAOBATEJIbBHOCTHU o5 1 bubnuoreka [JOK
N ITPOT'PECCHUA https://m.edsoo.ru/133deaba
AJITEBPAMYECKUWE BBIPAXKEHN . bubmuoreka [JOK
5 12 1
Crenenpb C paliMoHalIbHBIM [TOKA3aTEIEM https://m.edsoo.ru/133deaba
[ToBTOpeHme, 06001IeHIE, CHUCTEMATH3AIHS bubmuoreka [JOK
6 . 34 1
3HaHUM https://m.edso0.ru/133deaba
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 136 6 0



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




IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosauuyectBo yacos
Ne HMara DJIeKTpPOHHbIe M (POBbIE
Tema ypoka Konrpouasnsie | IIpakTuyeckue
n/n Bcero u3yueHusi | oOpasoBare/ibHbIe pecypchl
padoThI padoThI

1 [ToBTOpenwue. ParmonanbHbIC 1 bubnuorexa [JOK
qucia https://m.eds00.ru/33926902
[ToBTopenue. CpaBHeHue,

9 YIOPSAAOYMUBAHUE U 1 bubmuoreka [IOK
apu(pMETHIECKUEC TCHCTBUS C https://m.edsoo.ru/fba3fad7
palMOHAIBHBIMU YHUCIAMH

3 [ToBTOopenue. Uncnopast 1 bubmotexa [IOK
psiMasi, MOJyJIb YUCJIA https://m.edsoo.ru/2a6f552b
[ToBTopenwue. IIponeHTsl,

4 3aIKUCh IIPOLICHTOB B BUJIEC 1 bubnuoreka [IOK
Ipobu u Apodu B BUIE https://m.edsoo.ru/eeee7517
MIPOLIEHTOB

5 IToBropenue. Tpu ocHOBHBIE 1 bubnuoreka LIOK
3a71a44 Ha TIPOLICHTHI https://m.edsoo.ru/a8dd2elf

6 IToBTOpenue. Tpu ocHOBHBIE 1 bubnuoreka [IOK
3a71a4y Ha TIPOLICHTHI https://m.edsoo.ru/ae009860
[ToBTOpenue. Pemenne

7 TeKCTOZLIX 3a1a4 1 bubnxoreka LIOK

A https://m.eds00.ru/73459c0c
apu(pMETHIECKIM CII0cOO0M
[ToBTOpenue. Pemenue 3anau
8 13 peabHOMN MPaKTUKH Ha 1 bubmuorexa LIOK
P p https://m.edsoo.ru/e8f7b535
YacTH, ApoOu, MPOIICHTHI,
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MIPUMEHEHUE OTHOILIECHUN U
MPOMNOPIUHI NMPU PEIICHUN
3a1a4

[ToBTrOpenue. Pemenne 3anau
U3 peaJbHOM IIPAKTUKU Ha
YacTH, JpoOu, IPOLIEHTHI,

bu6moreka [JOK

9
IIPUMEHEHNE OTHOIIECHUHN U https://m.edso00.ru/1125b3e3
MPOMNOPIUHI NMPU PELIICHUN
3a1a4
IToBropenue. Peanbubie
10 3aBUCHUMOCTH; pELIEHUE 3a7a4 bubnuorexa [JOK
Ha JIBIKEHUE, paboTy, https://m.edsoo.ru/f3clcefa
MTOKYIIKH, HAJIOTH
11 KontponbHas padoTa mo teme bubmoteka [JOK
"PanronanbHble ynca' https://m.edsoo.ru/577c44c3
12 Koopaunara Toukn Ha NpsMOH bubmorexa I[JOK
pA p https://m.edso00.ru/75e93948
13 YuCnoBbIC TPOMEXKYTKH bubmrorexa LIOK
T p yr https://m.edsoo.ru/bcbb7941
14 YwucaoBbIe MPOMEKYTKH bubmmorexa LTOK
P yr https://m.edso0.ru/f6¢c6070c
PaccrosiHue Mex ByMsI
15 Ay A yuM bu6mmoreka [JOK
TORKAMI KOOPAMHATHOH https://m.edsoo.ru/7efdfdlc
psMOI
[IpssmoyronbHas cuctema
16 KoopauHaT. Abcuucca u bubmuoreka [IOK

OpAnHATa TOYKHU Ha
KOOp,Z[I/IHaTHOI\/'I IJIOCKOCTH

https://m.edsoo.ru/b9eded96
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[IpsimoyronbHas cuctema
KoopauHat. Alciucca u

bu6mmoreka [IOK

17 opJMHaTa TOYKH Ha https://m.edsoo.ru/b32bcda3
KOOPJIMHATHOW TIOCKOCTH
18 [Tpumeps! rpadukos, bubmuoreka [JOK
3alaHHBIX (POpMYyITaMHu https://m.eds00.ru/8e566725
19 [Tpumepsr rpadukos, bubnuorexa [JOK
3a/IaHHBIX (popMyIIaMu https://m.eds00.ru/8e566725
20 Utenue rpadmKoB peasbHbIX bubmuoreka [JOK
3aBUCUMOCTEH https://m.edsoo.ru/add42ela
DyHKIIMOHAIBHBIC
21 saf:lcEMOCTH MEX Brbmiorexa IJOK
Y https://m.edso0.ru/399486d6
BEJINYUHAMUA
Tloustue knuu. OyHkIms
22 KaK MaT 1\/(11;}:1{/11111 Kast AZH HJ'IL bubnmorexa HOK
© e¢ one https://m.edsoo.ru/d08d33da
peanbHOro mporecca
ITonsarue K. OyHKIHS
23 KaK MaTenil}::meCKaﬂ I\ZI(P)I eum) bubmiorexa [JOK
a https://m.edsoo.ru/ec27f703
peanbHOro mporecca
Ilonstue kiuu. OyHKIUS
24 KakK MaTelv(Il;};II{/IqI;cxaﬂ hi,(l){ :J'IL Bubmiorexa OK
a https://m.edsoo.ru/b951dcc6
peanpHOro Tpolecca
25 OO6uacTh onpeencHus 1 bubmotexa [JOK
o0nacTh 3HaYCHUH QyHKIHUU https://m.edso0.ru/b51c9ad0
26 OO6unacTh onpeneneHus u bubmmoreka [JOK
o0JacTh 3HaYeHU HYHKIUU https://m.edsoo.ru/f7bde192
27 Crioco0bI 3a1aHusl (PyHKIHH bubmmorexa [JOK

https://m.edsoo.ru/84d1f13d
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bu6mmoreka [JOK

28 Ipagu dyniimn https://m.edsoo0.ru/17e3cf26
KonTponbHas padoTa 1o teme
29 "KOODIHHATEL H bubnuorexa [JOK
P https://m.edso0.ru/69768400
rpadpuxu. Dynkmn"
BripakeHue ¢ nepeMeHHBIMH.
30 3HaueHue BEIPAKEHUS C Bubmiorexa OK
p https://m.edsoo.ru/f4ad2f98
TepEeMEHHBIMH
BrIpaxkeHue ¢ mepeMeHHBIMH.
31 3Ha1::I€HI/I€ BBl a)KI;HI/ISI C bubmorexa [JOK
P https://m.edsoo.ru/637eaf29
MEePEMEHHBIMU
BripaxkeHue ¢ nmepeMeHHbIMHU.
32 3HaYEHUE BHIPAKECHUS C bubmorexa [JOK
P https://m.edsoo.ru/4a51a482
TepEeMEHHBIMH
[IpencraBiienue 3aBUCUMOCTH
33 MEXY BEIUYUHAMHU B BUIE Bubmiorexa OK
w a https://m.eds00.ru/b50dfb83
hopmyITsI
IIpencraBneHne 3aBUCHMOCTH
34 M:}KH BEJIMUYMHAMH B BUIIE bubmorexa [JOK
Ay a https://m.edsoo.ru/d455ec7d
(bopmyIbr
bu6moreka [JOK
35 Boruucnernii o gopuynam https://m.eds00.ru/21329819
bu6mmoreka [JOK
36 Brraucsent no gopmyam https://m.edsoo.ru/a19718d5
YpaBHeHuE ¢ OJJHON Eub OK
37 nepeMeHHoi. Kopens monuorexa 1

ypaBHEHUs

https://m.edsoo.ru/2cfa2578
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38 CBoiicTBa ypaBHEHHUI ¢ OJHOU bubnuorexa [IOK
TepeMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHUI C OJHOU bubmoteka [JOK
IIEPEMEHHOMN https://m.edsoo.ru/42fc80d4
40 PaBHOCWIIBHOCTH YpaBHEHHIA bubmmorexa I[JOK
P https://m.edso0.ru/941ec3c5
YpaBHEeHHE Kak
41 MaTeMaTu4yecKas MoJeib bubamorexa [JOK
. A https://m.edsoo.ru/bala9158
peaTbHOM CHTYyaIiH
42 Hucno KopHen JTUHENHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edso00.ru/265c6984
43 Uucno KopHel TMHEHHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7bfla6f2
Pemrenne TekCTOBBIX 3a7a4 ¢
44 MOMOIIIbIO TUHEHHBIX bubnroreka LIOK
B . https://m.edso0.ru/3f47df53
ypaBHEHUI
45 JluneitHoe ypaBHEHHE, bubmorexa [JOK
coZieprKalllee 3HAK MOTYJIS https://m.edso0.ru/5e622ca5
KonrtponsHas padora no
46 TeMaM "BrIpakeHus ¢ bubmuoreka [JOK
nepemMeHHbIMU", "JIuHeliHbIE https://m.eds00.ru/0a2d19c8
ypaBHEeHHS"
47 CrerneHb ¢ HATypaJTbHBIM bubmotexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/ececd6f0
CBoiicTBa CTEIEHU C bu6mmoreka [JOK
48
HaTypaJIbHbIM ITOKa3aTeIeM https://m.edso0.ru/544ee370
49 CBoliCTBa CTEIICHU C bubmuoreka [{OK

HaTypaJbHbIM I10Ka3aTeIeM

https://m.edsoo.ru/464c8d47
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CBOMCTBA CTCIICHU C

bu6mmoreka [IOK

50 HaTypaJbHBIM [TOKa3aTelieM https://m.edsoo.ru/d24f2e6a
3amnuch yuciia B JeCATUYHOMN
51 MO3UIIMOHHON CUCTEME bubnmorexa HOK
t https://m.eds00.ru/fc6f6868
CUHCIICHUSA
3anuce Yyucia B IECITUYHON
59 o3 OHHO CHCTEME bu6mmoreka [JOK
TOMIHOHHOU CHCTEM https://m.edsoo.ru/75e2d600
CUMCJIEHUSA
OnaouwineHsl. OqHOWIEH
53 craggapTHoro suaa. CremneHn bubmorexa [IOK
s1ap . https://m.edso0.ru/353073de
OJIHOWIEHA
OnHouneHsl. OgHOYIEH
54 craggaprHoro suaa. CreneHp bubnnorexa LOK
Aap fa. https://m.eds00.ru/91928350
OJIHOUWIEHA
Muorounensl. MHoOrO4JIEH
55 cranjapTHoro Buja. CteneHb bubmorexa TOK
Aap - https://m.edsoo.ru/5b0ab67¢c
MHOTOWIEHA
Muorouiensl. MHOrO4IEH
56 cTanaapTHOro Bujia. CTEIeHb bubamorexa [OK
s1ap . https://m.edso0.ru/f089268b
MHOTrOYJIeHa
57 Ciio’)keHue ¥ BbIYUTaHUE bubmuoreka [{OK
MHOT'OYJIEHOB https://m.edso0.ru/9d200635
58 CrnoxxeHue ¥ BbIUUTAHUE bubmotexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/f4564f5e
59 CnoxxeHue 1 BbIUUTAHUE bubmuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/2580eb67
50 YMHOXECHHUE U JIeIICHUE bubmuoreka [{OK

MHOI'O4JICHOB

https://m.edsoo.ru/9c5782fa
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61 YMHOXKEHHUE U JETEHUE bubnuorexa [IOK
MHOTOYJICHOB https://m.eds00.ru/5848f972
62 VYMHOXEHUE U JIeTICHUE bubmuoreka [JOK
MHOTOYJICHOB https://m.edso00.ru/42e5476a
63 YMHOKEHUE U JIETIEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/54de7288
64 [IpeobpazoBanue 1ea0r0 bubnuorexa [JOK
BBIPa)KEHUS B MHOTOWJICH https://m.eds00.ru/35c66869
[Ipeo6pazoBanue 1em0ro bubnuoreka [IOK
65
BBIPAKEHUSI B MHOTOWJIEH https://m.edso0.ru/c6a6cdf9
66 [IpeobpazoBanue 1eI0ro0 bubmorexa [JOK
BBIPQXEHUS] B MHOTOUJIEH https://m.edso0.ru/4c886f22
bu6mmoreka [JOK
67 Koprit mrorownera https://m.edsoo.ru/f1ec8044
bu6mmoreka [JOK
08 Koprit Mrorosieria https://m.eds00.ru/d96f328f
ToxnectBo. ToXaeCTBEHHEIE
69 npeoOpa3oBaHus bubmmorexa [JOK
peoop . https://m.edso00.ru/386961a4
anreOpandecKux BhIPAKCHUI
ToxnaectBo. ToxaecTBEHHBIE
70 npeoOpa3oBaHuUs bubmmorexa [JOK
peodp . https://m.eds00.ru/5f80fed0
anreOpandecKux BhIPAKCHUI
ToxnaectBo. ToxaecTBEHHBIE
71 I eo% a3OBaHI/I$IH bubmmorexa [TOK
beobp . https://m.edso0.ru/2c628e8f
anreOpanvecKux BIPAKECHUH
ToxnaectBo. ToXIECTBEHHBIC
g 8 bubmuoreka [{OK
72 npeoOpa3oBaHus

anreOpandecKux BeIPAKCHUH

https://m.edsoo.ru/516c60cc
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ToxnaectBo. ToxaeCTBEHHBIE

bu6mmoreka [JOK

3 mpeodpasoanus . https://m.edsoo.ru/8b4509ae
anreOpanvecKuX BbIpaKeHHM
bu6mmoreka [IOK
74
JloxasaTeisCTBo ToRACCTS https://m.edsoo.ru/2fade7af
KonTponbHas pabota no
75 temaMm "CTerneHs ¢ bu6mmoreka [JOK
HaTypaJbHBIM MOKa3aresieM", https://m.edsoo.ru/1d3f3417
"MHorowieHs!"
KBamgpart cymMmebl 1 KBasipaT bubmuoreka [JOK
76 .
Pa3HOCTH JBYX BBIpaKECHHIM https://m.edsoo.ru/6fb067fd
77 KBazmpar cymMmMbl HECKOJIBKUX bu6moreka [JOK
BBIPAXKEHUM https://m.edsoo.ru/bdale3bb
78 Ky0 cymmbI 1 Ky0 pazHocTH bubnuoreka [IOK
JIByX BBIPAKCHUI https://m.eds00.ru/0a860ffb
PasnocTs kBaspaToB ABYX bubnuoreka [IOK
79 .
BbIpAKEHUI https://m.edsoo.ru/3ca88a25
80 [IpousBenenne pa3HOCTH U bu6mmoreka [JOK
CYMMBI JIBYX BBIpaXEHUN https://m.eds00.ru/b7c55369
[IpounsBenenue pa3HOCTH U bubnuoreka LIOK
81 .
CYMMBI JBYX BbIpaKEHUIN https://m.edso00.ru/90888a13
82 CymMa 1 pa3HOCTh KyOOB bubmorexa [JOK
JIBYX BBIPAKCHUI https://m.edsoo.ru/d96daf29
83 Cymma 1 pa3HOCTh KyOOB bubmuoreka [JOK
JIBYX BBIpaXKCHUM https://m.eds00.ru/926125000000
84 Pasnoxxenne MHOro4ncHa Ha Bbubmmorexa [JOK

MHOXKHTCIIN

https://m.edsoo.ru/22e93da2
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[Ipounssenenue pa3HOCTH
CYMMBI JIBYX BbIpaX€HHUH,

bu6mmoreka [IOK

85 CyMMa M pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAKECHUN
86 PaznoxxeHnue MHOro4jeHa Ha bu6moreka [JOK
MHOKHTEIIN https://m.edsoo.ru/9781ab25
87 Briaecenue o6rmiero bu6mmoreka [JOK
MHOXKHTEIIS 3a CKOOKH https://m.edsoo.ru/ea75a23f
bu6mmoreka [JOK
88 Merox rpynmuposKn https://m.edsoo.ru/3a40bl1cb
KonrtponsHas padora o teme
89 "dopMyJIBI COKPAIIEHHOTO bubmmorexa [IOK
Py " path https://m.edsoo.ru/07d38a8c
YMHOXCHHS
90 JlenuMocCTh LEeNbIX YUCE. bubmoteka [JOK
CBOMCTBA IEIMMOCTH https://m.eds00.ru/08e7305
o1 JlenmMMOoCTh ENBIX YuCe. bu6mmoreka [JOK
CBoiicTBa OEIMMOCTH https://m.edsoo.ru/bad2c132
92 [IpocTeie 1 cocTaBHBIE YHCTA. bubnuoreka LIOK
YEraple 1 HEUETHRIC YKMCIIa https://m.edsoo.ru/60be55f1
93 [IpusHaku nenumoctu Ha 2, 4, bu6mmoreka [JOK
8,53,6,9, 10,11 https://m.edsoo.ru/9f5ccce3
94 [Ipu3Haku nenumocty Ha 2, 4, bu6mmoreka [JOK
8,5,3,6,9, 10, 11 https://m.eds00.ru/9007290
IIpusznaku ne OCTH C
DUSHAIKH ACIMMOUTH CyMMH bu6mmoreka [JOK
95 Y TIPOU3BEICHUS TIENIBIX YHUCET

IIpU pCHICHNHU 3aaa4

https://m.edso00.ru/93a99bd9
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Han6Gonpmmii oOuuii

bu6mmoreka [JOK

% JICTIATES | HAMMCHBIICE https://m.edsoo.ru/8a630e47
o0111ee KpaTHOE IBYX YHCET
bu6mmoreka [IOK
o7 B3anmHo mpocrie wucia https://m.edso0.ru/9aaef77f
98 Anroputm EBknnpga. Jlenenue bu6mmoreka [JOK
C OCTaTKOM https://m.edso0.ru/c87035fb
99 CpaBHEHHUS TIENIBIX YHCEIN TI0 bubmoteka [IOK
MOJ1YJII0 HaTypalbHOIO YKCia https://m.edsoo.ru/f9d5b3a6
100 Jluneitnas QyHkys, eé bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/41aa7bb3
101 Jlunetinas GyHKUMsA, €€ bubnuoreka [IOK
CBONCTBa https://m.edsoo.ru/4e21f9b0
102 Jluneitnas pyHKIHs, €€ bubnuoreka [IOK
CBOICTBa https://m.edso00.ru/e8437668
N bu6mmoreka [JOK
103 T'padpmic mameidnoit Gyncm https://m.edsoo.ru/f5e53469
N bubnuorexa [JOK
104 Tpadpmx mumeidnoit Gymcm https://m.edsoo.ru/18ad2ac8
N bubmuoreka [JOK
105 Ipaduic muneiinoii dymirm https://m.eds00.ru/f8195d52
N bubmuoreka [JOK
106 T'padpmic mameidnoit Gyncm https://m.edsoo.ru/c8ba5ab4
B bu6mmoreka [JOK
107 Tpagmxc dymxmmu y = | x| https://m.edsoo.ru/ecff8e85
108 T'padpix by y = | x | bubnuoreka [IOK

https://m.edsoo.ru/bb45db77
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bu6mmoreka [JOK

109 Tpaguic pymman y = | x | https://m.edsoo.ru/da73dc7f
_ bubmuoreka [{OK
110 Tpaguic pymrman y = | x | https://m.edsoo.ru/5ac03aee
Bbu6mmoreka [JOK
111 Kycouro-3aanneIe yHKIMH https://m.edsoo.ru/85edbbd4
bu6mmoreka [JOK
112 Kycouno-sananmnie dpynicimm https://m.eds00.ru/99d09b30
bu6mmoreka [JOK
113 Kycouno-sananmnie dynicimm https://m.eds00.ru/635¢c345
bu6mmoreka [JOK
114 Kycouno-sananmsic gymim https://m.edso0.ru/7achfc82
K 3]
. ’ https://m.eds00.ru/59839575
"JluneitHas GyHKIMAS"
116 VYpaBHenue ¢ 1ByMst bubmuoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833c48
117 YpaBHeHuUE € 1BYMs bubnuorexa [IOK
NIePEMCHHBIMHU https://m.edso00.ru/8aa0563b
I'padux nunHEHOTO
118 aBHEHUS C IBYMSI buGmorexa [IOK
M ™ https://m.edsoo.ru/f531d258
MepeMEeHHBIMU
I'paduk nunerHOTO
119 aBHEHMUS C JBYMS bubmmorexa [IOK
P ABYM https://m.edsoo.ru/052a49ec
MepeMEHHBIMH
CucreMsl TUHENHBIX
. bubmuoreka [JOK
120 YpaBHEHUH C IBYMS

INEPEMCHHBIMHA

https://m.edsoo.ru/21e9d205
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CucreMbl THHEHHBIX

121 aBHEHUH C IBYMS bubmorexa I[JOK
yp ABYM https://m.edsoo.ru/aca95fa8
NepeMEHHBIMHU
I'paduueckuit MmeTon pemieHus
122 CHUCTEMBbI JIMHEHHBIX bu6moreka [JOK
YpaBHEHUH C AByMsI https://m.edso0.ru/1ed426df
MepeMEeHHBIMU
I'paduueckuit MmeTon pemieHus
CHCTEMBI TMHCHHBIX bubmuoreka [{OK
123 .
ypaBHEHHH C IBYMS https://m.edsoo.ru/2e93b7ef
MepeMEHHBIMH
Pemenue cucteM TUHEHHBIX
aBHECHUM C IBYMS
124 1}'][1; €MEHHBIMU I\ZI:FOI[OM bubnnorexa LOK
p https://m.eds00.ru/a8e82568
MOJICTAHOBKH M METOJIOM
CIIOJKEHHUS
Pemenue cucreM TUHEHHBIX
ABHEHUU C IBYMS
125 ?; €MEHHBIMU I\ZZ[FO)]OM bubnnorexa LOK
p https://m.edsoo.ru/bb15461c
MMOJICTAHOBKH M METOJIOM
CIIOKEHHUS
Perntenne cucreM TUHERHBIX
ABHEHUU C IBYMS
126 ?; €MEHHBIMHU I\Zel\io oM bubmmorexa [JOK
p a https://m.edsoo.ru/fb0df920
MOACTAHOBKH U METOJIOM
CIIOJKEHHUS
127 Cucrema 1ByX JTUHEMHBIX bubnuoreka [IOK

YPaBHEHHI C ABYMS

https://m.edsoo.ru/fcd17b39
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MePEMEHHBIMU KaK MOJIEIb
peanbHOU CUTYaIKU

128

KonTponbhas pabota no teme
"CucTteMbl TUHEHHBIX
ypaBHeHuit"/ Beepoccuiickas
npoBepoyHas pabdoTa

bu6mmoreka [JOK
https://m.edso00.ru/9c548408

129

HTtoroBas KOHTpoJIbHAA
pabota / Becepoccutickas
MpoBepoyHas pabora

130

[ToBTOpenue u o0oOIIEHHE.
Pemenue cucrem IMHEMHBIX
YpaBHEHUH C ABYyMsI
MIEPEMEHHBIMUA METOIOM
MOJICTAHOBKH U METOZIOM
CIIOKEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/e04bbe00

131

[ToBTOpenue n o0oOIIEHHE.
CreneHb ¢ HATYpAIbHBIM
roKaszarenem

bu6mmoreka [JOK
https://m.edsoo.ru/c333abcbh

132

[ToBTOpeHue u 060061IEeHNE.
OIIHO‘-IJ'IGHBI U MHOI'OYJICHBI.
ToxnecTBeHHbIE
npeoOpazoBaHus
anreOpanyecKux BEIPaKEHNH

bu6moreka [JOK
https://m.edso00.ru/9632ch84

133

[ToBTOpenue n o0oOIIEHHE.
DopMyJIbl COKPAILEHHOTO
YMHOKEHHS

bu6moreka [JOK
https://m.edsoo.ru/e7992533

134

[ToBTOpenue u o6oOIIEHHE.
Koopaunats! u rpaduku.

Bbu6mmorexa [JOK
https://m.edsoo.ru/4dc4df36
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[ToBTOpenue n o0oOIIEHHE.

bu6mmoreka [JOK

135 Jmmeitnas dynKuma u o8 ! https://m.edsoo.ru/d7eebf0a
CBOICTBa
[ToBTOpEeHue u 060061IeHNE.
Pemienue cucrem JTUHEHHBIX bu6moreka [JOK

136 . 1
YpaBHEHUH C AByMsI https://m.eds00.ru/1c5342f4
MepEMEHHBIMU
[ToBTOpeHME U 00OOIIEHNE.
Pemienue cucrem TUHEHHBIX bubmuoreka [{OK

137 . 1
YpPaBHEHHM C IByMs https://m.edsoo.ru/ac20936a
MepeMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I1O 137

[TPOT'PAMME
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8 KUIIACC

Kosun4yecTBo yacoB JJIeKTPOHHBbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpoabnsie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThl
pecypchl
1 YucnoBble HEPAaBEHCTBA 1 bubmorexa TOK
CTTOBRIC HEPABCHC https://m.edso00.ru/05b2f9%e1
2 CROIiCTBa YHCIIOBBIX HEPABEHCTB 1 bubmorexa TOK
p https://m.edsoo.ru/4549afeQ
3 CBolicTBa YHUCIIOBBIX HEPABCHCTB 1 bubmmorexa [JOK
P https://m.eds00.ru/f30932b2
4 JlokazaTeabCTBO HEPABEHCTB 1 bubmorexa TOK
P https://m.edsoo0.ru/79al18eb2
5 HepaBeHcTBo ¢ mepeMeHHOM. 1 bubmuoreka [JOK
Crtporue 1 HeCTporue HepaBeHCTBa https://m.edsoo.ru/6dfe6b28
5 HepaBeHcTBO ¢ IEpeMEHHOM. 1 bubnunoreka [IOK
Crporue u HeCTporue HepaBEHCTBA https://m.edsoo.ru/5d53d93b
CrnoxeHue ¥ yMHOXKEHHE
7 YUCJIOBBIX HEPABEHCTB. 1 bu6morexa [JOK
OueHuBaHME 3HAYCHUS https://m.edsoo.ru/a04ef86a
BBIPKCHHUS
CrnoxeHue 1 yMHOXKEHHE
8 YHCJIOBBIX HEPABEHCTB. 1 bubmuoreka [JOK
OueHuBaHue 3HaYEHUS https://m.edsoo.ru/1c0a2b5d
BBIPKCHHUS



https://m.edsoo.ru/05b2f9e1
https://m.edsoo.ru/4549afe0
https://m.edsoo.ru/f3b932b2
https://m.edsoo.ru/79a18eb2
https://m.edsoo.ru/6dfe6b28
https://m.edsoo.ru/5d53d93b
https://m.edsoo.ru/a04ef86a
https://m.edsoo.ru/1c0a2b5d

Ilonstue o pCHICHNHN HCPABCHCTBA

9 C OJTHOM MepeMeHHON. MHOXecTBO Brbmorexa [IOK
8 . p ' https://m.eds00.ru/aa638704
pelieHui HepaBeHCTBA
[TonsaTue o pemieHny HepaBEeHCTBA
10 C OJTHOM MepeMeHHON. MHOXECTBO bubmmorexa [JOK
A . p ' https://m.edsoo.ru/4df1faa0
peleHnil HepaBeHCTBA
11 PaBHOCHITbHBIE HEPABEHCTBA. bu6morexa [JOK
HepaBencTtBo-cnencraue https://m.edsoo.ru/3al7ce2c
12 UucnoBble TPOMEKYTKH bubmmorexa LTOK
P vt https://m.eds00.ru/80735150
JIuneitHOe HEpaBEHCTBO C OJHOU
13 MEPEMEHHOW U MHOYKECTBO €TI0 bubmorexa LTOK
p N https://m.edsoo.ru/f0262587
pereHuit
14 Pemennie nTMHEMHBIX HEPABEHCTB C bubnuoreka LIOK
OJIHOM IIEpEMEHHOU https://m.edsoo.ru/3ceb586b
15 PelreHne TMHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOM TIepeMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemrenve TMHEHHBIX HEPABEHCTB C bu6muotexa [JOK
OJIHOM NEPEMEHHOM https://m.edsoo.ru/59248dbe
CucreMbl TMHEHHBIX HEPABEHCTB C bu6muorexa [JOK
17 . .
OJIHOM NepEeMEHHOM https://m.edsoo.ru/a0eba498
18 CucteMbl TMHEHHBIX HEPABEHCTB C bubmoteka [JOK
OJIHOM ITEPEMEHHOU https://m.eds00.ru/98bf65c2
Pemenune TekcToBBIX 3a1a4 C
19 MOMOIIIbIO JTUHEHHBIX HEPABEHCTB bubmorexa I[JOK
IHV . P https://m.eds00.ru/93d78c5b
C OJIHOM NIEPEMEHHOMU
20 KontposnbHas padoTa mo teme bubmuotexa [JOK

"Hepasenctna"

https://m.edsoo.ru/a90aff13
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bu6mmoreka [JOK

21 K
BAIPATHRIC KOPHH https://m.eds00.ru/4112736f
29 ApubmMeTHnuecKnii KBaIpaTHBIN bubmorexa [JOK
KOpEHb U €r0 CBOWCTBA https://m.eds00.ru/1970379
23 ApupmeTHuecKii KBapaTHbINA bubmuorexa [JOK
KOpEHb U €r0 CBOWCTBA https://m.edso0.ru/16109afa
[TonsiTHE MPPALIMOHATILHOTO YHCA.
24 JleticTBHS ¢ HppalOHATbLHBIMHI bubmmorexa [JOK
ppatl https://m.edsoo.ru/cdOcd78¢c
YyHrcIaMu
CaoiicTBa JICHCTBUM C bubmuoreka [JOK
25
HppalOHaIbHBIMU YU CIAMHU https://m.edsoo.ru/ca58bc78
CBolCTBa IEUCTBHIL C bubaunoreka [JOK
26
HppalOHAIbHBIMHA YHCIIAMH https://m.edsoo.ru/ach64581
97 CaoiicTBa JiefcTBHI C bu6muorexa [JOK
HpPALMOHATIbHBIMU YU CIIAMHU https://m.edsoo.ru/bc7f36a8
28 CpaBHEHHE UpPAITMOHATBHBIX bubmoreka [JOK
qucen https://m.edso0.ru/7b26d3b0
29 CpaBHEHHE HUPPAITIOHATBHBIX bubmuotexa [JOK
yucen https://m.edsoo.ru/c5bd43e0
MHO0€eCTBO IeHCTBUTENbHBIX
30 yucen. [Ipeacrasnenus o bubnuoreka [IOK
pacUIMPEHUIX YACIOBBIX https://m.edsoo0.ru/51f76b1d
MHOKECTB
Jonyctumele 3HaYEHUSA
31 IIEPEMEHHBIX B BBIPAXKCHUAX, bubmuoreka [JOK

coJiepKalux apupMeTuIecKue
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/de922590
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I[OHyCTI/IMLIe 3Ha4YCHUA
NEPEMECHHBIX B BBIPAXKCHUAX,

bubaunoreka [JOK

32 coJiep)Kammux apupmMeTHIeCKue https://m.edsoo0.ru/c1f762ee
KBaJ[paTHbIE KOPHH
ToxnecTBeHHBIEC IPEOOPA30BAHUS

33 BBIPAKEHUM, COACPKAIINX bubmuorexa [JOK
apuMeTHyecKre KBaJpaTHble https://m.eds00.ru/16765140
KOPHHU
ToxecTBeHHBIE TIPEOOPA30BAHMS
BBIPAKCHUM, COAEPIKALUX bubnuoreka [IOK

34
apudmMeTnvIecKue KBapaTHbIC https://m.edsoo.ru/cdd27ch8
KOpHHU
ToxaecTBeHHBIC TIPEOOPA30BAHMS

35 BBIPOKEHUHN, COACPKAIINX bubmuoreka [JOK
apu(pMETHIECKHUE KBAPATHbIE https://m.edso0.ru/57be760d
KOPHHU
ToxnecTBeHHbIE IPEOOPA30BAHMS
BBIPOKCHUH, COACPKAIIIX bu6morexa [JOK

36
apuMETHIECKHUE KBAPATHHIC https://m.edsoo.ru/e39412ea
KOpHHU

37 KonrtponbHas pabora o teme bubmunoreka [IOK
"KBagparHblil KOpeHp" https://m.edso0.ru/9483f887

but6mmoreka [JOK

38 Keazpartioe ypasiierine https://m.eds00.ru/53191c0b
dopMyia KOpHEH KBapPAaTHOIO

39 ypaBHeHus. KonnuectBo bubmuorexa [JOK

JIEHCTBUTEIBbHBIX KOPHEU
KBaJIpaTHOTO YpaBHEHUS

https://m.edsoo.ru/02455db5
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dopMmyia KOpHEH KBaJPAaTHOIO
ypaBHeHus. KonnuectBo

bubaunoreka [JOK

40 JIEUCTBUTEIBHBIX KOPHEU https://m.edsoo.ru/7d6cdfb2
KBaJIpaTHOTO YpaBHEHUS
dopMmyita KOpHENH KBapPAaTHOIO
41 ypaBHeHus. KonnuecTtBo bubmuorexa [JOK
JEHCTBUTEIbHBIX KOPHEN https://m.edso0.ru/1c76389f
KBaJIpaTHOTO ypaBHEHUS
dopmyta KOpHENH KBaPATHOTIO
42 ypaBHeHus. KonnuectBo bubnuoreka [IOK
JNEUCTBUTEIBHBIX KOPHEN https://m.edsoo.ru/5fe60585
KBaJIPaTHOTO ypaBHEHUS
but6mmoreka [JOK
43 Teopema Brera https://m.edsoo.ru/4c7c44b5
bubanoreka [JOK
44 Teopema Buera https://m.edsoo.ru/a76e9038
VYpaBHEHUs, CBOAUMBIE K
45 JMHEWHBIM YPaBHEHHSIM HIIH K bubmmorexa [JOK
P https://m.edsoo.ru/4fb6bbcl
KBa/IpaTHBIM ypaBHEHUSIM
VYpaBHEHHS, CBOJUMBIC K
46 JII/II)Hef/'IHBIM anIeHI/ISIM WITH K bubmorexa [JOK
P https://m.edso0.ru/3af662c6
KBa/IpaTHBIM ypaBHEHHSIM
KBaaparHoe ypaBHEHHE C bubmorexa [JOK
47
rmapamMeTpoM https://m.edso0.ru/8a55ecf0
48 Pewrenne kBaapaTHbIX ypaBHEHUN bubnuoreka [IOK
C mapaMmeTpamu https://m.eds00.ru/105b6317
49 Pemenne kBagpaTHBIX YpaBHEHUN bubnmuoreka [IOK

C TapaMeTpamu

https://m.edsoo.ru/47da856a
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50 Pemrenne KkBagpaTHBIX YpaBHEHUH, bubmuoreka [IOK
coJiep)KamuX 3HaK MOIYJISI https://m.edsoo.ru/3f000b93
51 Pemenue kBasipaTHBIX YpaBHEHUH, bubnuoreka LIOK
coJiepKalluX 3HAK MOIYJIS https://m.eds00.ru/51525b4b
52 YpaBHEHHE KaK MaTeMaTH4YECKast bubmuoreka [JOK
MOJIeNIb PEATbHOM CUTyalluu https://m.edso0.ru/20a5fe85
Pemrenne TekCcTOBBIX 3a1a4 € bu6morexa [JOK
53 .
MOMOIIBIO KBAJPATHBIX YPaBHEHHI https://m.edsoo.ru/9f3d34e0
KonTponbhas pabota no teme bubnuoreka [IOK
54
"KBagparHble ypaBHeHus" https://m.edsoo.ru/4eeabf05
55 PannonanbsHblie BoIpaKEHUS bubmmorexa [JOK
H P https://m.edsoo.ru/e7b471bc
56 ToxmecTBeHHbBIE TPEOOpa30BaAHUS bubmuorexa [JOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/76eca410
ToxxaecTBeHHBIE TPEOOPa30OBAHUS bubmoreka [JOK
57 .
paIlMOHAIBHBIX BBIPAKEHUN https://m.edso0.ru/4f03b9cl
58 ToskIecTBEeHHBIE TIPEOOpa30BaHUS bubmorexa [JOK
palMOHAIBHBIX BBIPAKEHUIN https://m.eds00.ru/14361971
59 ToxaecTBeHHbIE MPEOOPa30OBAHUS bubmuoreka [JOK
PalMOHAIIBHBIX BBIPAXKECHUN https://m.eds00.ru/28163198
Anrebpandeckas 1po0Ob.
JlommycTumble 3HaYEHUS bubmoteka [JOK
60
TEPEMEHHBIX B IPOOHO- https://m.edso0.ru/4alcc260
paIOHATBHBIX BBIPAKEHUSIX
Anrebpandeckas 1po0Ob.
61 JlonmycTumble 3HaUeHUs bubaunoreka [JOK

TIepEMEHHBIX B IPOOHO-
PalMOHAIBHBIX BBIPAXKCHUAX

https://m.edsoo.ru/4ede5c94
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AnreGpandeckast 1pooOb.
JonycTuMmeble 3Ha4eHUSA

bubaunoreka [JOK

62 NIEPEMEHHBIX B IPOOHO- https://m.eds00.ru/65188f61
paIMOHATBHBIX BRIPAKECHUSIX
63 OCHOBHOE CBOHCTBO but6moreka [JOK
anrebpanveckoi apodu https://m.edso0.ru/753cb03c
64 OCHOBHOE CBOHCTBO bubaunoreka [JOK
anredpandeckou 1podu https://m.edsoo.ru/9bed7fd1
65 Clio)keHre ¥ BEIYUTaHUE bubmuoreka [JOK
anredpanveckux Ipooei https://m.edsoo.ru/44d36¢f1
66 CrnosxeHue v BoIYMTaHUE bubmuorexa [IOK
anreOpandeckux apodei https://m.edso0.ru/852a7f59
67 VYMHOKEHHE U eJICHUE bu6mmoreka [JOK
anreOpandeckux apodeit https://m.eds00.ru/8664f031
68 YMHOXEHUE U JeNieHne bubmmorexa [JOK
anreOpandeckux apodeit https://m.edsoo.ru/5f478ca4
69 YMHOXEHUE U JeTIeHne bubmorexa [JOK
anredpandeckux napodei https://m.edsoo0.ru/79aaddfc
70 Bo3sBenenue anredpanyeckoit bubmoreka [JOK
IpoOu B CTENECHb https://m.edsoo.ru/3ca7ef46
KonTponbhas pabota no teme
71 "):[H(T)EHE?Ha HI/II())HaJ'IiHII;IIeT N bubmorexa HOK
P P ? https://m.edso00.ru/29a864hb8
BBIPXKCHHS
7 JpoOHO-paroHanbHbIe bub6mmoreka [JOK
YpaBHEHUS https://m.eds00.ru/988d8b72
Pemenne npobHo-panmonan
T ilp HOTPAHHOHIIRHEI bu6muorexa [JOK
73 ypaBHEHUH, CBOJSIINXCS K

JIMHENHBIM YPABHEHUSAM

https://m.edsoo.ru/20ce2887
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Pemienune I[p06HO-paI_II/IOHaJ'ILHLIX

bu6mmoreka [JOK

74 i
ypaBIfeHHH’ CBOMAMIIXCA K https://m.edsoo.ru/2f91c093
JMHCHHBIM YPaBHCHHSIM
Pemrenue qpoOGHO-panmoHaIbHBIX
75 ABHEHHNH, CBO UXCA K Bubmiorexa LOK
P . » CROVIL https://m.edsoo.ru/beafd17c
JIMHEHHBIM YpaBHECHUSIM
Pemenne npoOHO-parioHaIbHBIX
76 aBHeHI/I;pCBO ﬂp UXCS K Bubmiorexa LIOK
P >GRO https://m.edso00.ru/246c4982
KBaJIPATHBIM ypaBHEHHSIM
Pemenue apoOHO-paliioHaIbHbIX
77 aBHeHI/IngBO ; PIIlXCﬁ K bubmmorexa HOK
yp ’ Fei https://m.edsoo.ru/daff5e22
KBaJIpaTHBIM YPaBHEHHSIM
Pemenne npoOHO-palmOHATEHBIX
78 ABHEHUIA, CBO, UXCS K Bubmiorexa LIOK
P » CROLIL https://m.edso0.ru/9278fc6
KBaJIPATHBIM YPaBHCHUSIM
Pemenne npoOHO-palimoHaNBEHBIX
79 aBHEHUI METOOM 3aMEHBI Bubmiorexa LHOK
P . a https://m.edsoo.ru/67a4063e
TIepEeMEHHOM
Perttenne 1poOHO-paAIIMOHAIBHBIX
80 aBHeHMﬁpMeTo EM 3aMEHBbI Bubmiorexa LOK
P . A https://m.edsoo.ru/1d27e354
epeMEeHHOM
Pewienue apoOGHO-panMOHAIBHBIX
81 aBHeHI/I;pMeTo (I))MHSaMeHI)I Brbmmoreia HOK
P . A https://m.edsoo.ru/002cf04c
TepeMEHHOM
Pemenue 1poOHO-painoHaIBHBIX
. bubmuoreka [JOK
82 YpaBHEHHUI METOJIOM 3aMEHbI

IIEPEMEHHONU

https://m.edsoo.ru/f7cd7e78
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Pemienne TeKCTOBBIX 3aa4 C

83 OMOLLLIO 1DOBHO-DALOHAL bubmnoreka [JOK
TTOMOTHD uz[p HOPALMOHATLHBIX https://m.edso0.ru/0e786da3
ypaBHEHHI
Pemrenne TexcToBEIX 3a51a4 C

84 ITOMOIIIBIO APOOHO-pAIMOHATIBHBIX bubmorexa [JOK

H vnp patl https://m.edsoo.ru/262e4af7
ypaBHEHUI
Pemrennie TexcTOBEIX 335124 C
85 IMOMOIIBIO APOOHO-paIiOHATBLHBIX bubmorexa [JOK
t Uz[p patl https://m.edso0.ru/6d100a76
ypaBHEHUI
Pemienne Tekcro 3aj1a4 ¢
86 HOI;/IIOHI/II:IOT 0T6$:Xa Ifo;{{anbﬂmx bubmorexa IOK
= vnp pall https://m.edsoo.ru/62d9258c
ypaBHEHUI
Permrennie TexcTOBEIX 335124 C
87 MOMOIIBIO IPOOHO-PAIIMOHATBLHBIX buGmorexa [JOK
. P P https://m.edso0.ru/c8ae2716
ypaBHEHUI
Pemrenre TekCTOBBIX 3a1a4 ¢
88 ITOMOIIIBIO APOOHO-PANMOHAITBHBIX bubmorexa [JOK
H vz[p patl https://m.edso0.ru/4006b32c
ypaBHEHUI

89 I'paduueckas uHTEpIIpETAIUS bubnuoreka [IOK
YPaBHEHUH C IByMsl IIEPEMEHHBIMU https://m.edsoo.ru/b0a2c810
KonTponbHas pabota mo teme

90 " IpoOHO-paoHaIbHbIC bubmorexa [JOK

P p"H https://m.edsoo.ru/laad97be
ypaBHEHUS

o1 OO0nactp onpeaeneHus u bubmuotexa [JOK
MHOYKECTBO 3HAUCHUN (YHKIIUU https://m.edsoo.ru/72d8d178

92 Ob6nacTh onpeneneHus u bubmoreka [JOK

MHO>KECTBO 3HAU€HUH (YHKIIUU

https://m.edsoo.ru/7930bc78
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bu6mmoreka [JOK

93 Crioco0et sanarm GynKimii https://m.eds00.ru/648634ec
bu6mmoreka [JOK
%4 Tpaguic pymxin https://m.edso00.ru/bc183968
Urtenue cBOMCTB (yHKINU TIO €€
rpaduky. [Tpumeps! rpadukoB bubmuorexa [JOK
95 .
(byHKIUH, OTpaXKaroKUX peaabHble https://m.edso0.ru/5a3c0b26
TIPOLIECCHI
() , OTIIMChIBAIOIIIHEC
9 | wobpamyto nponopuroHaTE BuGaworera {OK
PATHYIO TIPOTIopH https://m.edsoo.ru/7d59a787
3aBUCUMOCTH, UX TpapuKu
()
| e
PATHYIO POTopH https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, UX Tpaduku
DYHKITUH, OIMHCHIBAIOIINE IIPSIM
98 H yg :TH POIL I:II HaﬂEHLIYIO bubmorexa [JOK
OOPATHYIO TPOTIOPIHO © https://m.edsoo.ru/c8f8fdf6
3aBHUCUMOCTH, UX TpaduKu
_ N . bubmuoreka [JOK
%9 Pynicums Y = X2 u e€ cpoiicTBa https://m.edso00.ru/a88a94b3
_ N . bubaunoreka [JOK
100 Dy y = X2 1 €€ CBOHCTEA https://m.edso00.ru/75c41a0a
_ . bubmorexa [JOK
101 DymKumA y = X3 1 €€ cBoHicTRa https://m.edso0.ru/228c3831
_ N o but6moreka [JOK
102 Dymxus y =x/x u &€ cpoiicTsa https://m.eds00.ru/2d0b876c
_ . . bubmuoreka [JOK
103 Dy Y =K/x u € cpoiicTsa https://m.eds00.ru/70159503
104 @yHKIUA Y =VX U e€ CBOICTBa bubmmorexa [IOK

https://m.edsoo.ru/1b220999
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105 KonrtponbHnas padora o teme bubmuoreka [IOK
"®yHknun" https://m.edsoo0.ru/77c6ef63

but6moreka [JOK

106 CrelleHs ¢ IelIbIM IMOKa3aTelIeM https://m.edsoo.ru/6c8839%a

107 CBoiicTBa CTENEHH € LEIBIM bubmunoreka [IOK
IMOoKa3aTeaeM https://m.edsoo.ru/bd6e2elc
CBoliCTBa CTENEHU C LEJIBIM bubaunoreka [JOK

108
nokasaTelieM https://m.edsoo.ru/ceae927f

109 CBOICTBA CTETIEHU C ICITBIM bubmuoreka [JOK
nokas3arejieM https://m.edsoo.ru/54faad53
IIpeobpa3oBaHue BEIpaKEeHUH,

110 cop e nlza UX CTeHeHII)/I C LENBIM bubmorexa [IOK

AepRatl H https://m.edso00.ru/53d921e6
oKa3aTejIeM
IIpeoOpa3oBaHue BEIpaXKCHUM,

111 y >II<)a UX CTEN HII)/I JIBIM bubmorexa [JOK
CO/ICpAAIIIX CTETICHH € Te https://m.edsoo.ru/46fhfo66
MOKa3areiieM
[IpeobpazoBaHue BeIpaKCHUH,

112 COZEPIKAIIUX CTEIIECHHU C IIEIBIM bubnnorexa OK

p https://m.edsoo.ru/f5e6081b
ToKa3aTejIeM
. bubmnorexa LIOK
113 CTaHnapTHEI BUAL 9ncna https://m.edsoo.ru/6a9ab72b
. but6mmoreka [JOK

114 (TanfiapTHEIA BHL SHCTA https://m.edsoo.ru/3121ecfe

JleicTBUs ¢ YnuCiIamMu,
bubanoreka [{OK
115 3allMCaHHBIMU B CTaHIAPTHOM

BHUIC

https://m.edsoo.ru/b0c28e40
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JlecTBUS ¢ YHCIIaMU,

bu6mmoreka [JOK

116 SATHCAHHBIMI B CTAHAAPTHOM https://m.edso0.ru/73cd08d3
BUJIC
Pa3mMepsl 00bEKTOB OKPYIKAIOIIETO
117 MHpaA ’ JINTEIIbHOCTh Hp}(’))KGCCOB B Brbmorexa [IOK
pa, & pont https://m.edsoo.ru/9c11128a
OKpYIKArOIEeM MHUPE
Pa3mepsl 00bEKTOB 0O aroIero
118 MU 1\: pIJ:HTesz;Tocib I;p};mech:BrB bubmiorexa LIOK
pa, & pon https://m.edsoo.ru/3b40070d
OKPYKaoIeM MHUpE
P 0
110 | apa. anrensiocrs mpotieecon bimorera LIOK
pa, A pott https://m.edsoo.ru/357b102d
OKPYIKAIOIEM MHUPE
but6mmoreka [JOK
120 Jlenerue ¢ octaTkom https://m.eds00.ru/680dd020
CpaBHEHHUS TIEIIBIX YHCEN 10 bu6muorexa [JOK
121
MO0 HaTYpaJIbHOTO YUCIa https://m.eds00.ru/35e68128
CpaBHEHHUS TICNIBIX YHCEIN TI0 bubmorexa [JOK
122
MOJIYJIIO HaTypajbHOIO YKCia https://m.edso0.ru/56¢3d6a8
. . bubmorexa [JOK
123 CBoiiCTBa CpaBHEHHIE 110 MOYIIIO https://m.edso0.ru/052fb520
N . bubmuoreka [JOK
124 CBOHiCTBA CPaBHEHMI 110 MOYIIIO https://m.edso0.ru/c519bbf7
OcraTk CyMMBI ¥ TIPOU3BEICHUS bubmoteka [JOK
125
110 JAHHOMY MOJTYJTIO https://m.edsoo.ru/bb297bac
KonrtponsHas pabora o temam
126 "Crenenn", "lenumocts"/ bubmuoreka [JOK

Bcepoccuiickas npoBepodHast
pabora

https://m.edsoo.ru/f0589d9e
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Hrorosas koHTpoabHas padota /

127 Bcepoccuiickast mpoepouHast bubmorexa [JOK
p poBep https://m.edsoo.ru/lela2a62
pabora
[ToBTOpEeHue u 060061IeHNE.
PereHne TMHENHBIX HEPABEHCTB C
128 OJIHOM MEPEMEHHON U CUCTEM bubmorexa [JOK
g N p . https://m.edsoo.ru/04aa7dfb
JMHEHHBIX HEPABEHCTB C OJIHOM
MePEMEHHOMN
[ToBTOpeHnue u 06001IEeHNE.
Pertenne nuHeMHBIX HEPABEHCTB C
129 OJIHOH IIEPEMEHHON U CII/)ICTGM bubmmorexa [IOK
A N p . https://m.edsoo.ru/8b5316ec
JUHEHHBIX HEPABEHCTB C OHOU
MEPEMEHHOMN
[ToBTOpeHmE 1 000OIIEHNE.
ToxIecTBeHHBIE TPEOOPA30BAHHUS
130 BBIpAXKEHUH, COAEPIKAIINX bubmorexa [IOK
p » coeprall https://m.edsoo.ru/8che4cfe
apupMeTHyecKre KBaJpaTHbIe
KOpHU
[ToBTOpenue u o0oOIIEeHNE.

131 Pemenne kBaspaTHbIX YpaBHEHUH. bubnuoreka [IOK
Pemennre TeKCTOBBIX 3a7a4 C https://m.edso0.ru/8316894c
MOMOIIIbIO KBaJIPATHBIX YpaBHEHHIA
[ToBTOpeHHEe 1 0000IIEHNE.

132 Pemenue 3agau u3 peaabHON bubmorexa HOK

a p https://m.edsoo.ru/1aa74cab
JKU3HUA
[ToBTOpenue u o0oOIIEHHE.
bu6moreka [JOK
133 ToxnaecTBeHHbIE IPE0OPa30BaAHUS

palOHAIbHBIX BbIPaKEHUIN

https://m.edsoo.ru/d87c1b96
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[ToBTOpenue n o0oOIIEHHE.
Pemenue 1poOHO-paliHOHATBEHBIX
YPaBHEHHUIA, CBOSIIIIMXCS K

but6moreka [JOK

134 i 1
3 FAHCHHBIM W X KBaZpatHbm https://m.edso0.ru/45dc757f
YPaBHCHUAM. Penrenune TexCcTOBBIX
3a/1a4 ¢ TOMOIIBIO APOOHO-
palMOHAIBHBIX YPaBHEHUI
[ToBTOpeHue 1 0000IIEHNE. BuG 10K
NOTMOTEKA
135 PelieHe TeKCTOBHIX 3a/a1 . https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCOOAMHU
[ToBTOpeHue u 0600IIEeHNE. Eubs 10K
. MOTMOTEKA
136 Petenye sanat u3 peanbho . https://m.edso0.ru/b7228af5
JKHU3HU
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME
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9 KIIACC

Kosun4yecTBo yacoB JJIeKTPOHHBbIE
Ne Jlara nudpoBLIe
Tema ypoka Kourpoububie | Ilpakruueckue bp
n/n Bcero H3yuyeHusi | oOpa3zoBaTeibHbIE
padoThbI padoThbI
pecypchl
Oynkuus. CBoiicTBa QyHKIHI:
HynTU QYHKIUH, TIPOMEKYTKH
3HAKOIMOCTOSTHCTBA KITUH,
1 MPOMEKYTKH BO3 aS)T};II{{Hﬂ u 1 bubmorexa [JOK
p yr p . https://m.edsoo.ru/d90f2ede
yObIBaHMS (PYHKIIMH, YETHBIC U
He4ETHBIC (DYHKIIMU, HAaHOOIIbIIEe U
HaMMEeHbIIIee 3HaYeHUs (PyHKINUU
Oynknusa. CBoicTBa QYHKIINN:
HyIU (DYHKITUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA KITUH,
2 MPOMEKYTKH BO3 ag)T}:II{I/IH u 1 bubmorexa HOK
P yr p i https://m.edso0.ru/b3732c65
yObIBaHUS (PYHKIINH, YETHBIE U
HeuéTHbIe (QYHKIIMU, HAaHOOIIbIIIEe U
HaMMEHbIIIee 3HAUYCHUS (PYHKITUU
3 [Moctpoenue rpadukoB QyHKIIUH C 1 bubmuoreka [JOK
MOMOIIIBIO TTPe0Opa3oBaHUI https://m.edso00.ru/97eaec2e
4 [Toctpoenue rpadukoB GyHKIMHA C 1 bubmuoreka [IOK
MOMOIIBIO TIPe0Opa3oBaHUI https://m.edso0.ru/ea04324c
KBanpatnsiit Tpéxunen. Kopuu bubmuotexa [JOK
5 . 1
KBaJ[paTHOIO TPEXWICHA https://m.edso0.ru/71798cd2
PaznoxeHue kBaapaTHOTO
R P . bubmuoreka [JOK
6 TpEXUJieHa Ha JINHEWHbIE 1

MHOXHUTECIIN

https://m.edsoo.ru/de57a4e0
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Paznoxxenue KBaApaTHOTO

7 SxeUIeH Ha elfHbIe bubmnoreka [JOK
TPEXTICHA Ha [TUHCHHbL https://m.edsoo.ru/0b248ca2
MHOXXHUTEIN

3 KBagparnunas Qynkuus u eé bubmuorexa [JOK
CBONCTBa https://m.eds00.ru/6215f410
[Tapaboma, KOOpAWHATHI BEPIIUHBI

9 P 5 P4 P bubmnoreka [JOK
11apaboiIbl, OCh CHMMETPHH https://m.edso0.ru/c456e08e
mapaboJIbI

10 [TocTpoenue rpadurka bubmuotexa [JOK
KBaJIpaTHYHON (QYHKIIMU https://m.edsoo.ru/11f6adfa

11 [TocTpoenue rpadurka bubmuoreka [JOK
KBaJIpaTUYHON (QYHKIIUU https://m.edsoo.ru/c88a279d

12 [TocTpoenue rpaduka bubmuorexa [JOK
KBaJpaTHYHON (PyHKIIUU https://m.edsoo.ru/3577ad2b
ITonoxxenue rpaduka KBaapaTUIHON

13 o rpag AP & bubmoteka [JOK

YHICLHI B SaBUCHMOCTH OT https://m.edsoo.ru/2a984bdc
ko3 urreHToB
ITonoxxenue rpadguka KBaaApaTUIHON
14 (GyHKIUY B 3Z§H((1:)HMOCTH I([)I; eé buomiorexa LIOK
YHKI https://m.edso00.ru/101baa55
K02 UITEHTOB
Hcnionb3oBanue CBONCTB
15 KBaJAPAaTUIHOU (PYHKITUU IS bubmorexa TOK
P YHKIIH & https://m.edso0.ru/15c¢522bb
perieHus 3a1au
Hcnonb3oBaHue CBOIIC
HOTBSOB Hfl BOHETE bubmoreka [JOK
16 KBaJIpaTUYHOU (pyHKIIUU A5t

peuicHu: 3a1a4

https://m.edsoo.ru/bef7b49f
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Hcnonb3oBaHue cBOMCTB

17 A oif bubmnoreka [JOK
KBAIpATITIHOMN QYRKIHN fiti https://m.edsoo.ru/4ce8cf0d
pelIeHus 3aaay
CrerneHHsle KIIUH C

18 HAT aJILHHiZIHH(I)IKasaTeMMH ux Bubmrorexa HOK

P 3 ’ https://m.eds00.ru/92821150
rpadMKu ¥ CBOMCTBA
Crerme e C
19 H;IITH :;béblif;(:raiaTenﬂMH 1704 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/dc16d347
rpaduku U cBOMCTBA
C
20 H:Te He:iiiﬁfi:f;:TenﬂMn ux Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/fb7b3ef2
rpadMKH U CBOMCTBA
CrerneHHnle KITUH C
21 HAT aanHiZIHn:KasaTens{Mn ux Bubmrorexa HOK
P N ’ https://m.edsoo.ru/e35ab595
rpaduKu U CBOMCTBA

29 Ipaduxu dyskmmit: y = Vx , y = *Vx bubmuorexa [JOK
VY =X https://m.edsoo.ru/845c3cd8

93 Ipaduxn dyskmmit: y =Vx , y = *x bubnuoreka [IOK
NEPY https://m.edsoo.ru/4ddd9180

24 Ipaduxu dyskmmit: y = \Vx , y = *Vx bubaunoreka [IOK
Y= X https://m.edsoo.ru/c711bddf

25 KontposbpHas padoTa mo teme bubmoreka [JOK
"®OyHKun" https://m.edsoo.ru/4eaccOb5
ITo € 0 perie epaBEeHCTBA C

26 o ;(:II”: Ii[e eﬁqu;HI;thljllfo;eZng Bubmiorexa LIOK

8 vp ' https://m.edsoo.ru/cfb115b6
pelIcHN HepaBeHCTBA

97 KBaaparHbeie HepaBeHCTBA C OJTHON bubmuotexa [JOK

MEPEMEHHOMN

https://m.edsoo.ru/bf85efbf
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28 KBazparHble HepaBeHCTBA C OJHOM bubmuoreka [IOK
TepeMEHHOMN https://m.edso0.ru/36721ec3
Pemenne HepaBeHCTB rpaguuecKuM bubnuoreka LIOK
29
METOJIOM U METOJIOM MHTEPBAJIOB https://m.edsoo.ru/d68f067e
30 Pemenne HepaBeHCTB rpaduuecKumM bubmuoreka [JOK
METOJIOM U METOJIOM MHTEPBAJIOB https://m.edso00.ru/060b1779
31 HepasenctBa, conepikarue 3HaK bu6morexa [JOK
MOTYJISI https://m.edso0.ru/7782d1d2
HepaseHncrBa, coneprkanue 3HaK bubnuoreka [IOK
32
MOy https://m.edsoo.ru/f13ce6ca
33 Cucrembl HEPABEHCTB € OJTHOM bubnuoreka [IOK
MepeMEHHOM https://m.edso0.ru/20a68a45
34 CucreMbl HEPaBEHCTB C OJTHOU bubmuoteka [JOK
IIEPEMEHHOU https://m.edsoo.ru/d72b241f
Permenue TeKCTOBBIX 337134 C
35 MOMOIIbIO HEPABEHCTB, CUCTEM bubmmorexa LIOK
. P ’ https://m.edsoo.ru/fleecaff
HEPaBEHCTB
Pemrenne TexcTOBEIX 3a51a4 C
36 MIOMOIIBIO0 HEPABEHCTB, CUCTEM Brbmorexa [IOK
B P ’ https://m.edsoo.ru/29eala05
HEpaBeHCTB
HepaBenctBo ¢ 1Bymst
37 nepeMeHHbIMU. Perienue bubmoteka [JOK
HEPaBEHCTBA C JBYMS https://m.edso0.ru/a555d73b
MepEeMEHHBIMU
['paduueckuit MmeTon pemeHus
pad AP but6moreka [JOK
38 CHCTEM HEPABEHCTB C ABYMs

NNEPEMCHHBIMU

https://m.edsoo.ru/28bab74d
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39 CucreMbl HEPABEHCTB € ABYMS bubmmoreka [JOK
epeMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTponbhas pabota no teme bubnuoreka LIOK
"KBagparHble HepaBeHCTBA" https://m.edso0.ru/4244257d
41 bukBanparHslie ypaBHEHUSA buomiorexa LIOK
https://m.edsoo.ru/ba8b4827
[IpuMepsl IpUMEHEHUN METO0B
PaBHOCHJIbHBIX NTPE0Opa30BaHui,
42 3aMEHbI IEPEMEHHOM, bubnuoreka [IOK
rpadguueckoro MeToia mpu https://m.edso0.ru/8cc6f335
pelieHny ypaBHeHUH 3-i1 u 4-11
CTeneHei
[IpuMepsl nprMeHEHNH METO0B
PaBHOCHJIbHBIX NTPE0Opa30OBaHuH,
43 3aMEHbI TIEPEMEHHOM, bu6muorexa [JOK
rpagpuuecKoro MeToja Mnpu https://m.edso0.ru/d3127b99
pelieHny ypaBHeHu 3-i1 u 4-1
CTeneHei
[IpuMepsl nprMeHEHN METO0B
PaBHOCHIIBHBIX NPE0OpPa30BaHUH,
3aMEHbI IEPEMEHHOM, bubmuorexa [IOK
44
rpauIecKkoro MeToia mpu https://m.edsoo.ru/e06bdafc
peleHun ypaBHeHul 3-i u 4-i
CTENEeHEN
Pemenue qpoOHO-panimoHaIbHBIX bubmuotexa [JOK
45 .
YpaBHEHUI U HEPABEHCTB https://m.edso0.ru/c62a3d83
46 Pemienue 1poOHO-palinoOHATBHBIX bubnuoreka [IOK

YPaBHEHHI U HEPABEHCTB

https://m.edsoo.ru/e633ff10
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47 Pemenue 1poOHO-palinoHaIBHBIX bubmuoreka [IOK
ypaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9b27174d
48 Pemenne npoOHO-panimoHanbHbIX bubnuoreka LIOK
YPaBHEHHMI U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pemenue cucreMm ypaBHEHUI C bubmuoreka [JOK
49
JBYMsI TIEPEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cuctem ypaBHEHHI C bu6morexa [JOK
JIByMs TIEpEM EHHbIMU https://m.edsoo.ru/3bef3efc
Pemenne mpocredmmx cuCTeM
51 HEJIMHENHBIX YPABHEHUH C ABYMS bubmorexa HOK
yp ABYM https://m.edsoo.ru/c06799ac
NIePEMCHHBIMHU
Pemrenne mpocredmmx cuctem
52 HEJIMHEHHBIX YPpaBHEHU C IBYMS bubmmorexa HOK
M JIBYM https://m.edsoo.ru/d9e8af79
NepeMEHHBIMU
Pertenne npocTedmx cucremM
53 HeJIHHefIHBII::( ABHEHUU C IBYyMS bubmorexa TOK
yp JBYM https://m.edsoo.ru/a0409350
NePEeMEHHBIMU
Pemrenne mpocredmmx cuctem
54 HEJIUHENHBIX YPaBHEHUH C ABYMS bubmorexa HOK
yp ABYM https://m.edsoo0.ru/7910b721
NepEeMEHHBIMU
I'padmueckuii MmeTo pemieHus
55 CIEC”l(“I;MBI HenHHeﬁHHE aBHEHUI C bubmmorexa HOK
My https://m.edso0.ru/68e900a3
JIBYMsI TIEPEM EHHBIMHU
I'padmueckuii MeTox pemeHus
pag . AP . bubmoreka [JOK
56 CUCTEMbl HETTMHEUHBIX YPABHEHUN C

ABYMs TICPEM CHHBIMU

https://m.edsoo.ru/b3113be3
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Cucrema ABYX HEJIUHEWHBIX

S7 ABHEHUH C IBYMS MT€PEMEHHBIMU Brbmorexa [IOK
yp ABYM . p https://m.edsoo.ru/74a77c¢73
KaK MOJIEJIb peaJIbHOM CUTyalluu
Cucrema IByX HEJIMHEUHBIX
58 ABHEHUH C IBYMS MTEPEMEHHBIMH bubmmorexa [JOK
P ABYMATICD https://m.eds00.ru/30731862
KaK MOJIeNIb peaIbHON CUTyalluu
Cucrema J1BYX HEJTMHEUHBIX
59 ABHEHUH C IBYMS [T€PEMEHHBIMU bubmmorexa [JOK
P FBYM B P https://m.edso0.ru/8a6d5954
KaK MOJICJTb PEATbHON CUTYaIlun
Cucrema IByX HETHHEWHBIX
60 aBHeHI/Ii/EIz] BYMSI TIEpEMEHHBIMU bubmmorexa [JOK
P ABYM N p https://m.edsoo.ru/ce8950b3
KaK MOJIeJIb pealIbHOM CUTyalluu
61 CucremMa HETMHEHHBIX YPaBHEHUN € bubmuoreka [JOK
napameTpom https://m.edsoo.ru/dbd6342b
Cucrema HEMMHENHBIX YPABHEHUH C bubmunoreka [IOK
62
rnapameTpom https://m.edso0.ru/60ebb1f3
63 CucreMa HETMHEHHBIX YPaBHEHUN € bubmoteka [JOK
apaMeTpoM https://m.edso0.ru/40bd4935
IIpocreiimne HepaBEeHCTBA C IBYMS bubnuoreka [IOK
64
NIEPEMEHHBIMUA U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbHas pabota mo teme
65 "VpaBHeHUSs, HEPABEHCTBA U UX bubmmorexa [JOK
P . P https://m.edsoo.ru/3fca3696
CUCTEMBI
[TonsTue yncnoBou
66 nocneaoBaTenbHOCTH. KoHeuHble u bubmmorexa [TOK
s ' https://m.edsoo.ru/d5c¢2560d
0OECKOHEYHBIE TIOCIEI0BATEIbHOCTH
67 OrpannueHHas bubmuotexa [JOK

MOCJICA0BATEIIFHOCTE. MOHOTOHHO

https://m.edsoo.ru/74049546
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Bo3pacratoias (yobIBaroIasi)
MOCJIeI0BATEIIBHOCTh

CrocoOBbI 3amanus
MOCJIEI0BATEILHOCTH

68 OTHCATENbHBIN, TAOINYIHBIH, C bubmorexa [JOK
’ ’ https://m.edsoo.ru/027a3fa4
OMOIIIbIO (GOPMYJIBI N-TO YJIEHA,
PEKYPPEHTHBII
Apubmernueckas u bubmuorexa [JOK
69
reoMeTpUYECcKas MpOrpecCuu https://m.edsoo.ru/ad57c055
70 ApudpmeTtrueckas u bubnuoreka [IOK
reoMeTpuYecKasi Iporpeccuu https://m.eds00.ru/8017f902
71 CaoiicTBa 4jeHOB apu(METHUECKON bubmorexa [JOK
Y T€OMETPUYECKON MPOrpeccuit https://m.edsoo0.ru/fb577805
CBoiicTBa 4ICHOB apu(hMETHUECKON bu6muorexa [JOK
72 . .
U FEOMETPUYECKOMN IIPOrPECCUid https://m.edso0.ru/c79443ad
®opmyibl N-ro yiieHa
73 apuPMETHIECKON U bubmmorexa [IOK
P . . https://m.edsoo.ru/b01a67a2
TeOMETPUICCKOM Tporpeccuii
®opmyiibl N-To YieHa
74 a I/IF()I)I\ZI HECKOM 1 bubanoreka [JOK
P cree OV . https://m.edsoo.ru/77dee84a
TeOMETPUYECKOI mporpeccuit
®opmyibl N-ro yiieHa
75 apu(pMETHIECKON U bubimorexa HOK
P . . https://m.edsoo.ru/c72ef6bf
TeOMETPUICCKOM Mporpeccuit
@DopMysbl CyMMBI TIEPBBIX N WJICHOB
Py ™ . P bubmuoreka [JOK
76 apu(pMeTHIecKon u

FEOMETPUYECKOUN TPOrpeccuit

https://m.edso00.ru/9492847



https://m.edsoo.ru/027a3fa4
https://m.edsoo.ru/ad57c055
https://m.edsoo.ru/8017f902
https://m.edsoo.ru/fb577805
https://m.edsoo.ru/c79443ad
https://m.edsoo.ru/b01a67a2
https://m.edsoo.ru/77dee84a
https://m.edsoo.ru/c72ef6bf
https://m.edsoo.ru/9492847

q)OpMyJ'ILI CYMMBI IIEPBBIX N YJICHOB

7 apuPpMETHIECKON 1 bubmmorexa [JOK
P N . https://m.edsoo.ru/e4c9ad63
T€OMETPUICCKON MPOTPECCHIA
DopMyIBI CYMMEI IIEPBEIX N WIEHOB
78 a leblv?emqgg:coﬁ u ’ bubmorexa [JOK
P . . https://m.edso00.ru/a594233e
TeOMETPUYECKOI mporpeccuit
79 3amaun Ha TPOIEHTHI, 0AHKOBCKHE bubaunoreka [JOK
BKJIaJbl U KPEIUTHI https://m.edsoo.ru/38f5c6d2
80 3aaun Ha TPOIIEHTHI, 0AHKOBCKHUE bubmuotexa [JOK
BKJIaJIbl U KPEIUTHI https://m.edsoo.ru/64f7e085
3aaumn Ha TPOIEHTHI, 0AHKOBCKHE but6mmoreka [JOK
81
BKJIQJIbI M KPEIUTHI https://m.edso0.ru/c4a9eb67
82 3amaun Ha TPOIEHTHI, 0AHKOBCKHE bu6mmoreka [JOK
BKJIAJbl U KPEIUTHI https://m.edsoo.ru/e3f6d855
83 3a7aun Ha IPOLIEHTHI, OAHKOBCKHUE bubmuoreka [IOK
BKJIQJIbI M KPEIUTHI https://m.edsoo.ru/b19754bd
84 3aaun Ha MPOIEHTHI, 0AHKOBCKHUE bubmorexa [JOK
BKJIQJIbl U KPEIUTHI https://m.edsoo.ru/bcf88abf
3amaun Ha TIPOIEHTHI, 0AHKOBCKHE bubmuoreka [JOK
85
BKJIAJbl U KPEIUTHI https://m.edsoo.ru/ccf0d1fc
[IpencraBienue 0 CXOQUMOCTH
IOCJIEI0BATEIbHOCTH, O
86 CYMMHPOBAHHN 0ECKOHEUHO bubmorexa [IOK
YMMHD N . https://m.edsoo.ru/d5895ad1
yOBIBAIOIIECH reOMETPHY ECKOM
MIPOTPECCHH
[IpencraBnenne 0 CXOAUMOCTH
but6mmoreka [JOK
87 MOCIEA0BATEILHOCTH, O

CYMMHUPOBAHUU OECKOHEYHO

https://m.edsoo.ru/133bae23
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yOBIBaloOILEell reoMeTpHUECKOn

MIPOTPECCHH
88 Merto MaTeMaTHYECKON HH 15074 bubnnorexa HOK
A AYKH https://m.edsoo.ru/feb21fdd
89 Mero MaTeMaTHUECKON HH 15074 bubmorexa [IOK
A AYKH https://m.edsoo.ru/a0dcf477
KonTponbHas pabota mo teme
90 "UucaoBbIe MOCIEN0BATEILHOCTH U bubmmorexa [IOK
. 4 https://m.edso0.ru/9e0dd430
MIPOTPECCHH
Kopens n-ii crenenu. CpoiicTBa bubnuoreka [IOK
91 .
KOpHS N-U CTEeTeHH https://m.edsoo.ru/6e5a5af5
92 Kopens n-it crenenn. CBoiicTBa bubmorexa [JOK
KOpHS N- CTETICHH https://m.edso0.ru/b32c69f2
Kopens n-it crenenu. CpoiicTBa bubnuoreka LIOK
93 .
KOpHS N-# cTeneHn https://m.edsoo0.ru/0aa0c138
94 CreneHb ¢ pallnOHAIbHBIM bubmmorexa [JOK
IIOKa3aTeaeM U e€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 CrerneHb ¢ palioHATbHBIM bubaunoreka [JOK
oKa3aTejieM U e€ CBOMCTBa https://m.edsoo.ru/4882d830
96 CreneHb ¢ palnoHAIbHBIM bu6muorexa [JOK
IIOKa3aTeaeM U €€ CBOMCTBA https://m.edsoo.ru/53b617b8
ToxeCTBEeHHBIEC MPEOOpa30BAHHMS
97 BBIPAKEHUI, COIEPKAIINX KOPEHD bubmmorexa HOK
P > CONCPRAM P https://m.edsoo.ru/ebad7498
N-il crernenu
ToxaecTBeHHbIE TPEOOPa30BAHUS
N but6moreka [JOK
98 BBIPQKEHUI, COJIEPKaINX KOPEHb

N-# cTerneHu

https://m.edsoo.ru/ca7892bc
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ToxnecTBeHHbIE IPEOOPA30BaAHUS

bu6mmoreka [JOK

99 BBIPAXKEHUH, COJIEpKAIINX KOPEHD
b » CONCPAAIIIX KOD https:/m.edsoo.ru/bdf8871d
N-i cTernenu
ToxIeCTBeHHBIEC MPEOOPa30BAHHUS
100 BBIPAXKEHUH, COAEPKAIINX CTEIIEHD bubmorexa LIOK
P » COACpHAL https://m.edsoo.ru/b13a49e9
C pallMOHATLHBIM MOKa3aTeeM
ToxecTBeHHbBIE TPE0Opa30BaHUS
101 BBIPAKEHUH, COAEPKAILINX CTEIEHD bubnnorexa HOK
p ’ P https://m.edsoo0.ru/a18095d9
C palMOHATBLHBIM ITOKa3aTeIeM
KonTtponsHasg padora 1o TeMe
102 "CT;I’IEGHB c apI/IOHaJIbHBIM bubmmorexa [IOK
p' ' B https://m.edsoo.ru/2a2ba4d9
[IOKa3aTeneM
[ToBTOpenue u o6obmenue. Ynucna u
BBIYKCIICHUS (3aUCh, CPABHEHHE, bu6mmoreka [JOK
103 . .
JNEUCTBUA C JeHCTBUTEIbHBIMU https://m.edsoo.ru/07eead449
YHCIIAaMU, YACIOBAs MpsiMast )
[ToBTOpenue u o6obmenue. Ynucna u
104 BBIYHCIICHUS (3aITUCh, CPABHEHHE, bubaunoreka [JOK
e CTBHUS ¢ JeUCTBUTEILHBIMHU https://m.eds00.ru/69d23450
YHUCIIAMU, YACIIOBAs MPsiMast )
IToBTOpenue u o0o6IeHne. Yucna u
105 BbI‘II/ICieHI/IH (TIpOTIEHTHI bubmmoreia LIOK
pot ’ https://m.edsoo.ru/facf7c03
OTHOIIEHUS, TTPOTIOPITUH )
[ToBTOpenue u 06o61eHune. Yucna u
bubanoreka [JOK
106 BBIYKCIICHUS (IIPOLICHTHI,

OTHOIIIEHUS, TPOTIOPIIUH)

https://m.edsoo.ru/5d2df02d
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[ToBTOpenue u 0606meHne. Yncna u

107 BBIYHCIICHUs (pPEIICHNE 3a71a49 U3 buomiorexa LIOK
. p g https://m.edsoo.ru/dad1ae58
peanbHOM KU3HHU)
[ToBTOpenue u o6od1eHune. Yucna u
108 BBIYMCIICHUS (peIlIeHHUE 3a/1a4 U3 bubmorexa LIOK
. P https://m.edsoo.ru/efa0e730
peanbHOM KU3HM)
[ToBTOpenue u o6obmenue. Ynucna u
109 BBIYHCIICHUS (OKPYTIICHUE bubmorexa LTOK
24 ’ https://m.edsoo.ru/5fd671b7
NpUOIMKEHNE, OLIEHKA)
[ToBTOpenue u o0oOIIEHHE.
110 TekcToBble 3aaun (peIieHue but6mmoreka [JOK
TEKCTOBBIX 337124 apu(hMETHIECKUM https://m.edsoo.ru/a527aa4b
U anreOpandecKuM Crioco0amu)
[ToBTOpEHME U 06001IEHHE.
11 TekcToBble 3a1aun (peIIeHue bu6muorexa [JOK
TEKCTOBBIX 3a/1a4 apu(PMeTHIECKUM https://m.edso0.ru/75c20ae0
U anredpanyeckuM Crocodamm)
[ToBTOpenue u 06061IeHNE.
TekcToBble 3amaun (perieHne bu6muotexa [JOK
112
TEKCTOBBIX 33124 apu(PMETUIECKUM https://m.edso0.ru/f027e68f
U anreOpanyecKuM Crocodoamu)
[ToBTOpEeHME U 00OOIIEHNE.
TekcToBble 3a1aun (pEIICHHE bubmorexa [JOK
113
TEKCTOBBIX 33/a4 apu(PMETUIECKUM https://m.edso0.ru/a734595b
1 anredbpandeckiM Crioco0amm )
[ToBTOpeHME B 00OOIIEHNE.
114 TekcroBble 3a1aun (perieHue bubanoreka [JOK

TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM
U are0OpanyecKuM crocodoamu)

https://m.edsoo.ru/513c76d2
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115

[ToBTOpenue n o0oOIIEHHE.
TekcToBble 3a1aun (peIIeHHe
TEKCTOBBIX 33/1a4 apU(PMETHIECCKUM
1 anredpanyecKkuM crocooamm)

bubaunoreka [JOK
https://m.edsoo.ru/8fa2d2fb

116

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BbIpaKEHHS
(mpeobpazoBaHue anredpandeckux
BBIPKCHUM, COAEPIKAIINX CTETICHb
C IIeJIBIM TTOKa3aTesIeM)

bubmuoreka [JOK
https://m.edso0.ru/9336bac2

117

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXEHUS
(mpeobpazoBaHue ANreOpandecKux
BBIPOKEHUH, COJIEPKANTUX CTETICHb
C TIEJTBIM TTOKA3aTEJIEM )

bubmuoreka [JOK
https://m.edsoo.ru/f6ab4fe5

118

[ToBTOpEHME U 06001IEHHE.
AnreOpandeckue BbIpaKEHUs
(mpeobpazoBaHue aNredpandeckux
BBIPKCHUI, COACPIKAIMX CTEIICHb
C IIeJIBIM TTOKa3aTesIeM)

bubanoreka [JOK
https://m.edsoo.ru/b310ff9b

119

[ToBTOpenue n o0oOIIEHHE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue aNredpandeckux
BBIPKCHUM, COAEPIKAIINX
apu(PMETHICCKUN KBAPATHBIN
KOpEHb)

bubaunoreka [JOK
https://m.edsoo.ru/adb80ce7

120

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BbIpaKeHHS
(mpeobpazoBaHue aNredpandeckux
BBIPOKCHUI, COIEPIKAIINX

but6mmoreka [JOK
https://m.edsoo.ru/9a58e0a9
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apu(pMeTHIeCKUi KBaJpaTHBIN
KOpEHB)

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeoOpazoBaHue anredpandecKux

but6moreka [JOK

121 BBIPAKEHUM, COACPKAIINX https://m.eds00.ru/253694c0
apu(MeTHIeCK1 KBapaTHBIN
KOpEHB)

[ToBTOpEeHue u 06001IeHNE.

122 AnreOpandeckue BbIpaKEHUS bubnuoreka [IOK
(mpeobpazoBaHue LENBbIX U JPOOHO- https://m.edsoo.ru/7b3e4818
paLMOHAIbHBIX BBIPAyKEHHIA)

[ToBTOpenue u o6oOIIEeHNE.

123 AnreOpanvecKkue BbIpaKCHHS bubmuoreka [JOK
(mpeoOpa3oBaHHE LIETBIX U IPOOHO- https://m.eds00.ru/40178693
palMOHAIBHBIX BBIPAXKEHUIN)

[ToBTOpeHME U 00OOIIEHNE.

124 AnreOpanvecKkue BbIpaKCHHS bu6morexa [JOK
(mpeoOpa3oBaHUE LETBIX U IPOOHO- https://m.eds00.ru/9df99942
paMOHAIBHBIX BHIPAXKEHUI)

[ToBTOpenue n o6oOIIEHHE.

125 AnreOpandeckue BbIpaKEeHUs bubmuorexa [IOK
(mpeobpazoBaHue LENBIX U APOOHO- https://m.edso0.ru/16908ac9
paMOHAIHHBIX BBEIPAXKEHUH )

[ToBTOpenue u o0oOIIEHHE.
126 AnreOpandeckie BbIpaKEHUs bubmuorexa [JOK

(pa3J'IO)KeHI/Ie MHOI'O4JICHA Ha
MHO>KHTCIIN, B TOM YHUCJIIC C

https://m.edsoo.ru/b48b9936
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HCIONIb30BaHuEM (HOpMYT
COKPAIIIEHHOTO YMHOKCHHSI)

[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHUs
(paznoxeHne MHOTOYJICHA Ha

but6moreka [JOK

127 MHOKHUTEIIH, B TOM YHCIIE C https://m.edsoo.ru/5d8634a7
HCIONIb30BaHUEM HOPMYIT
COKPAILIEHHOTO YMHOXEHHSI)

[ToBTOpEeHue u 06001IeHNE.
AnreOpandeckue BbIpaKEHUS

128 (paznoxeHne MHOTOWJICHA Ha bubmuorexa [JOK
MHOKUTEIH, B TOM YHUCJIIE C https://m.eds00.ru/70161f2f
HCIIOJIb30BaHUEM (POPMYIT
COKPAIIIEHHOTO YMHOKCHHS)

[ToBTOpEHME U 06001IEHHE.
Anrebpandeckue BIpaKCHUS
129 (Mo GJSI/I OBaHUE C nleo bIO bubmmorexa [JOK
ACITHD B https://m.edsoo0.ru/ae955f99
(hopMyn peaTbHBIX MPOLIECCOB U
SIBJICHUI)

130 @yHKIMH (IOCTPOEHUE, CBOMCTBA bubnuoreka [IOK
U3y4YCHHBIX ()YHKIIUIA) https://m.edso0.ru/02a630e0
[ToBTOpenue u o0oOIIEHHE.

131 ®OyHKIMY (TOCTPOCHHUE, CBOMCTBA bubmorexa TOK

YHEH R o https://m.edso00.ru/5ca24756
M3YYEHHBIX (PyHKLIN)
[ToBTOpenue u o0oOIIEHHE.
P o . bubanoreka [{OK
132 Oynkmu (MOCTPOSHUE, CBONCTBA

U3y4YEeHHBIX ()YHKIIUN)

https://m.edsoo.ru/601abaca



https://m.edsoo.ru/5d8634a7
https://m.edsoo.ru/70161f2f
https://m.edsoo.ru/ae955f99
https://m.edsoo.ru/02a630e0
https://m.edsoo.ru/5ca24756
https://m.edsoo.ru/601abaca

[ToBTOpenue n o0oOIIEHHE.

bu6mmoreka [JOK

133 Pynxuun v(rpaqmqecxoe pettierue 1 https://m.edsoo.ru/laee55da
YpPaBHEHUH U MX CUCTEM)
[ToBTOpEeHue u 060061IeHNE.
134 Oynxiun (rpaguyeckoe peueHne 1 buomiorexa LIOK
i vrp P https://m.edsoo.ru/147cbdaf
YpPaBHEHUH U MX CUCTEM)
but6moreka [JOK
135 HroroBast KOHTpOJbHAs paboTa 1 https://m.edsoo.ru/f2692060
[ToBTOpenue u o0oOIIEHNE.
136 | oy (voremponare 1 EuSmorexa LIOK
YK AETHP https://m.edsoo.ru/a0a0aded
peaIbHBIX IPOLIECCOB)
OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOTPAMME



https://m.edsoo.ru/1aee55da
https://m.edsoo.ru/147cbdaf
https://m.edsoo.ru/f2692060
https://m.edsoo.ru/a0a0aded




HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBHOW ITPOT'PAMMBI

7 KIIACC
Koxn .
IIpoBepsieMble IpeAMeTHbIE Pe3y/1bTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsIEMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHu A
pe3yiabrara
1 Yucna u BeIYUCICHUS
11 BrImonHATE, codyerass YCTHbIE W TUCBMEHHBIE TIPUEMBI, apU(PMETHIECCKHE
' JEUCTBHSI C PAlMOHATBHBIMH YHCIaMU
Haxomuth 3HaYeHHs] YMCIIOBBIX BBIPAKEHHUH, IPUMEHSTH pa3HOOOpa3HbIe
1.2 CIocoObl W MPHUEMBI BBIYMCICHUS 3HAYEHHUH JPOOHBIX BBIPaKEHUH,
COZIepKaIX OOBIKHOBEHHBIE U AECATUYHBIE IpOOU
[IepexouTh OT OHOM (POPMBI 3aMUCH YKCEN K IpYyroi (Mpeodpa3oBbIBaTh
1.3 JECATUYHYIO Jp0o0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO JIECATUIHYIO APOOb)
1.4 CpaBHUBaTh U yNOPAJ0YMBATh PallMOHATIbHbIE YK CIIA
1.5 OxkpyrnaTh yucna
BEHIMONHATE TPUKHUIKY W OIEHKY pe3yabTaTa BBIUMCICHUH, OIEHKY
1.6 3HAYEHUI YMCIIOBBIX BBIPAKCHUN. BBIMOMHATH NEHCTBUS CO CTENEHSAMU C
HaTypalbHBIMH [TOKA3aTEIAMU
17 [IpuMeHsATh NpU3HAKK JAEIMMOCTH, pa3JIOKEHME Ha MHOXKUTEIU
' HATYPAITbHBIX YHCEIT
Pemath npakTHKO-OpPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIIEHUEM
18 BEJIMYHH, IPOTNOPLHUOHATHHOCTHIO BEJINYHH, MPOIICHTaMH,
' UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 337a4 ¢ Y4E€TOM OrpaHUYEHUil,
CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAaEMBIX OOBEKTOB
2 Anrebpandeckue BEIpaKECHUS
51 Hcnonp3oBarte  anredbpanyeckyro  TEPMHHOJIOTMIO UM CHUMBOJMKY,
' IPUMEHATH €€ B IPOLIeCCe OCBOCHUS yUeOHOro MaTepuaa
99 Haxonuth 3HaueHus: OYKBEHHBIX BBIPQKEHUH IpPU 3a/laHHBIX 3HAUYEHMSIX
' HEpPEMEHHBIX
53 BoimonHATE  mpeoOpa3oBaHUs  LEJNOTO  BBIPAKEHHS B MHOTOWICH
' MIPUBEACHUEM MOAOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
54 BbINONHATE YyMHOXEHHE OJHOYJICHAa HAa MHOTOWIEH M MHOTO4WIEHa Ha
' MHOTOWIEH, MPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMBI M KBa/IpaTa pa3HOCTH
OcCyIecTBIATh Pa3IoKEHHE MHOTOWICHOB Ha MHOMKUTENH C IOMOUIBIO
2.5 BBIHECEHHsI 32 CKOOKM OOIIEro MHOXKHUTEIs, TPYNIUPOBKU ClIaraeéMblX,

pUMeHeHUs (opMYI COKPALIEHHOTO YMHOKEHUS




HpI/IMeH}ITB HpeO6pa3OBaHI/I$I MHOT'OYWJICHOB JIs1 PCHICHUA PA3JIMIHBIX

26 3aJa4 U3 MaTeMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEAIbHOW MPAKTUKH
97 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU MOKA3ATEISAMM IS
' npeoOpa3oBaHus BLIPAKEHU I
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemats nuHeliHbIE YpaBHEHMS C OJIHOM MEPEMEHHOM, MPUMEHSS ITpaBuiia
3.1 nepexojia 0T UCXOJHOIO YpPaBHEHUS K PaBHOCHWIbBHOMY eMy. IIpoBepsTs,
SIBJISIETCS JIU YUCIIO KOPHEM ypaBHEHHUS
39 [IpumensaTh rpaduuecKrue METO bl IPH PEIICHUN JIMHEHHBIX YpaBHEHUN U
' UX CHCTEM
33 [TonGupare mpuMepbl Map 4YUCEll, SBISIIOIUXCS PEIIeHUEM JIMHEHHOTo
' YpaBHEHUS C IBYMsI IEPEMEHHBIMH
Ctpouth B KOOPAMHATHOM IUIOCKOCTH IpadUK JMHEHHOTrO ypaBHEHHS C
3.4 IBYMsI TIEpEMEHHBIMU; IOJB3YSICh TIpaUKOM, TPHUBOIAUTH IMPUMEPHI
pelLleHNs ypaBHEHHUS
35 Pemate cuctemspl 1BYX JIMHEWHBIX YPaBHEHHUU C JBYMS IIEPEMEHHBIMH, B
' TOM YHCIIe TpahUIeCcKu
CocTaBnATh W pewaTh JMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCJIOBHIO 3aJaud, MHTEPIPETUPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 IIOJIy4YEHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. OyHKmun
N300pakaTh Ha KOOPAMHATHOW TPSAMONW TOYKH, COOTBETCTBYIOIIME
4.1 3aJJaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH, MHTEpBalbl, 3alUCHIBATh
YHCJIOBbIE IPOMEKYTKH Ha allre0panueckoM si3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM KOOpPAUHATAM
4.3 Crpouts rpaduku muHeHHbIX QyHKIMA. CTpouTh Tpaduk GyHKIMHU Y = [X|
OnuceiBaTh C MNOMOIIBIO (YHKLIMH M3BECTHbIE 3aBHUCHUMOCTH MEXAY
4.4 BEIMYMHAMHU: CKOPOCTb, BpEMs, pAacCTOSIHME, LIE€HY, KOJHYECTBO,
CTOMMOCTb, MIPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxomuts 3HaueHne GyHKIMK 1O 3HAYCHUIO €€ apryMeHTa
[Tonumatsb rpaduueckuii cnocoO npeacTaBaeHus U aHaIn3a UHHOpMaIHH,
4.6 M3BJICKAaTh M WHTEPIPETUPOBATh MHEOOPMAIMIO M3 TPAPHKOB peambHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KNIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJabTaThl 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBarTe/1bHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJjbTara
1 Yucna v BIYACICHUS




1.1

Hcnonws30BaTh HayallbHbIE PEJICTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX
YuCeNl JJIA CPaBHEHWS, OKPYIJIEHHWS W BBIUMCICHHWH, W300pakarh
JIEMCTBUTEIBHBIC YHCIIAa TOUKAaMH HAa KOOPJMHATHOW MPSIMOi

1.2

[IpuMeHsATh TIOHSATHE apU(PMETHUECKOTO KBaJIpaTHOTO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHHU, HCHOJb3ysd MpPH HEOOXOAMMOCTH KaJbKYISATOP,
BBINOJIHATh IPe0Opa3oBaHuUsl BBIPAKEHUH, COJEpP)KALIMX KBaJpaTHbIE
KOPHH, MCIIONIb3Ysl CBOMCTBA KOpPHEN

1.3

Hcnonp3oBaTh 3anucy OONBIINX M MaJIBIX YMCEI C IIOMOIIIBIO JCCATUYHBIX
npobeit u creneneit uncna 10

AnreOpandeckue BhIpaKEHUS

2.1

[IpumMeHsATh TOHATHE CTENEHH C IEeJbIM I0Ka3aTeleM, BBIMOIHSTD
npeoOpa3oBaHUsl  BBIPAKEHUH, COJEp)KAlIMX CTENEeHH C  LENbIM
MIOKa3aTeneM

2.2

BrimonHsATh TOKJECTBEHHbIE  TPEeoOpa3oBaHUs  paAIMOHATBHBIX
BBIDQKCHU HA OCHOBE TpPaBWJI JICHCTBHH HajJ MHOTOWICHAMH |
anreOpandecKuMu ApoOsIMuU

2.3

PacknanpiBaTe KBagpaTHBIN TPEXWIEH HA MHOKHATEIN

2.4

[IpumensTh IpeoOpa3oBaHus BRIPAXKEHNUU U1 PELICHHS] pa3IMUHbIX 3a/1a4
13 MAaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAIbHOU MIPAKTUKU

YpaBHEHUSI 1 HEPABEHCTBA

3.1

Pemate nuHelHbIe, KBapaTHbIC YPABHEHUS U PAllMOHAIILHBIE YPaBHEHHUS,
CBOJSIIMECS K HUM, CHCTEMBI JABYX YPABHEHUHU C IBYMs I1I€PEMEHHBIMU

3.2

[IpoBoauTh mpocCTEIINE UCCIEN0BAHUS YPABHEHUN U CUCTEM YPaBHEHUM,
B TOM 4YHCJI€ C TpUMEHEHHUEM TpaduyecKuxX IMpeACTaBICHUN
(ycTaHaBnMBaTh, UMEET JIU YPAaBHEHHUE WM CUCTEMA YPAaBHEHUI pEIICHUSs,
€CJIM UIMEET, TO CKOJIBKO, U TIPOYEe)

3.3

[TepexoIUTh OT CIIOBECHON (POPMYITHPOBKHU 33a7auu K €€ anredpandeckoit
MOJIEIH C TMOMOIIBIO COCTAaBIICHUSI YPAaBHEHUSI WM CUCTEMbl YPaBHEHHIA,
HUHTEPIPETUPOBATE B COOTBETCTBHMMU C KOHTCKCTOM 3aJdadn HOJ'Iy’»IeHHLII\/'I
pe3yabTaT

3.4

[IpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB MJII CPAaBHEHHUS, OLICHKH,
pemarb JMHEHHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOM U MX CHCTEMBI,
JaBaTh rpaUuecKyro WUTIOCTPAIIMI0O MHOKECTBA PEIIeHUN HEpaBEHCTBA,
CHCTEMbI HEPAaBEHCTB

OyHKIMHT

4.1

[TornMaTh 1 UCTONB30BaTh (DYHKITMOHATHHBIE MIOHSATHUS U S3bIK (TEPMUHBIL,
CUMBOJIMYECKHE O0003HAa4YeHUs), ONpPENeNATh 3HaueHHe (QYHKIUU IO
3HAYEHHIO apryMEHTa, ONPENesITh CBOMCTBA (GYHKIINH 1O €€ rpaduxy

4.2

Ctpouth rpadvKu 2JIeMEHTapHBIX DYHKINI BUIA:
y=k/x




k/x
, Y =X, ¥y = X3, Y = |X|, onuChIBaTh CBOMCTBA YUCIOBOM (PyHKIUU IO €&

rpauky

9 KITACC
Kon .
IIpoBepsieMble peAMeTHbIE Pe3yJabTaThl 0CBOEHHSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBarTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJjbTara
1 Yucna v BIYHACIECHUS
1.1 CpaBHUBaTh U YHIOPSAOUMBATh PALlMOHATIBHBIE U UPpPALlMOHATIbHBIE YHCIA
Boimonuate apudpmernyeckue ACHCTBUS C PAlMOHAIBHBIMU YHCIAMHU,
1.2 couerasi yCTHbIE M NHCbMEHHBIE MPUEMBI, BBIIOJHATh BBIUKUCICHUS C
UppalMOHATbHBIMU YHCIAMHU
13 Haxoaute 3HaueHus CTENEHEN C LEJIBIMHA I[IOKA3aTeIMU M KOPHEH,
' BBIUUCIISTH 3HAYEHUS YUCIOBBIX BBIPAXKEHUN
14 OKpyriiATh EHCTBUTENbHBIE YMCIA, BBIIOJIHATH NPUKUAKY pe3yJbTara
' BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIpKECHUHN
2 VYpaBHEHUS U HEpPABEHCTBA
51 Pemarp nuHeliHbIE M KBaJpaTHBIE YPABHEHUS, YPABHEHHUS, CBOJAIIMECS K
HUM, NPOCTeHIe APOOHO-PAlMOHAIbHBIE YPaBHEHUS
Pemate cucteMbl ABYX JUHEHHBIX YpaBHEHUU C JIByMs MEPEMEHHBIMU U
2.2 CUCTEMbI JIBYX YpaBHEHUH, B KOTOPBIX OJHO ypaBHEHHE HE SIBISETCS
JINHEHBIM
Pemate TEKCTOBBIE 3ajaud ajareOpamvyeckuM CHocoboM C MOMOIIbIO
2.3 COCTaBJICHMsI YPaBHEHHsS WM CHCTEMBl JBYX YPAaBHEHHH C JBYMs
[IEPEMEHHBIMU
[IpoBOANTE MpPOCTEMIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH,
24 B TOM YHUCIIe C IPUMEHEHUEM Tpaduieckux NpeAcTaBiIeHuil (Hampumep,
' yCTaHaBJIMBaTh, UMEET JIM YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS,
€CIIM UMEET, TO CKOJIIBKO)
Pemarp nuHeliHble HEpaBEeHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh
2.5 pellleHne HEpPaBEHCTB Ha YHCIOBOM MpPSMOI, 3allMChIBATH DPELICHHE C
IIOMOIIBIO CUMBOJIOB
26 Pemars cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,

BKJIIOUAIONINE KBaJApaTHOE HEPABEHCTBO, U300pa)kaTh PEIIEHUE CHCTEMbI




HCPAaBCHCTB Ha YHCIOBOM HpHMOﬁ, 3allUCbIBATh PCHICHUC C IMOMOLIBIO

CHMBOJIOB
2.7 Hcnonp30BaTe HEpAaBEHCTBA MPH PEIICHUN PA3TUYHBIX 33/1a4
3 OyHKINUU
PacniozHaBaTh (DyHKIIMM M3y4eHHBIX BUAOB. [lOKa3bIBaTh CXeMaTH4ECKH
31 pacIoyio’keHre Ha KOOPJMHATHOM IIOCKOCTH rpadukoB (yHKUMN BHIA:
' y=kX, y=kx+b, y=k/x, y=ax?+bx+C, B 3aBUCHMOCTH OT 3HAYCHUIA
K03((HUIIMEHTOB, OMKUCHIBATh CBOWCTBA (PYHKUINN
3.9 [Toxa3pIBaTh CXEMAaTUYECKH PACIIONIOKEHUE Ha KOOPIMHATHON IIIOCKOCTH
' rpadukoB GyHKUIUH Buga Y = VX, Y = |X| ¥ onuchIBaTh CBOMCTBA () YHKIUI
33 CtpouTth 1 n300pakaTh CXeMaTUUECKU rpaduKH KBAAPATUIHBIX () YHKITAH,
' OIMCHIBATh CBOIMCTBA KBaIPAaTHUHBIX (PYHKIHI 10 UX rpadukam
PacniozHaBath KBaapaTH4yHyl0 (QyHKIMIO 10 (opmyse, MNPUBOAUTH
3.4 IpPUMEpPbl KBAAPAaTUYHBIX (QYHKUMH M3 pealbHOM JKU3HHU, (U3UKH,
reoMeTpUn
4 ApudmeTrueckas U TeOMETpUUEecKasi IPOrpeccuu
41 PacrniozHaBaTh apupMETUYECKYI0 M TEOMETPUYECKYIO0 IMPOrPeccud MpU
' pa3HbIX crocobax 3aJIaHus
BbINONHATE BBIYMCIEHUS € MCHOJb30BaHMEM (opMyn N-ro uieHa
4.2 apu(PMETUIECKON W TECOMETPUUYECKOW MPOTPECCHi, CyMMBI TEPBBIX N
YJICHOB
43 N300pakaTh 4JIeHbl MOCJIEAOBATEIBHOCTH TOYKAMH Ha KOOPJMHATHOM
' TUIOCKOCTH
Pemate 3anaun, CBsI3aHHbBIE C YUCIOBBIMU IOCIIEA0BATENbHOCTAMHU, B TOM
4.4 YUCJIEC 3a/layll U3 PeaTbHOM KU3HMU (C HCIOJIb30BAaHUEM KaIbKYISTOPA,

IU(PPOBBIX TEXHOJIOTHIA)




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna ¥ BEIYUCIEHUS
Jpobu 0ObIKHOBEHHBIE U AECATUYHBIE, IEPEXO0]] OT OJHOU POPMBI 3arucu Ipooeit
1.1 Kk gpyrou. IloHdATHe  panMOHaIBHOTO  4YMCIA, 3allACh, CPABHEHHE,
YIOPSIIOYMBAHKE PALIMOHAIBHBIX YHCEI
19 ApudmeTrueckrue NeMCTBHsS C palMOHAIBLHBIMU uyuciaMu. PemeHue 3amay u3
' pearbHOM MPaKTUKU Ha YacTH, Ha ApoOHu
13 CremeHp ¢ HaTypaJbHBIM TIOKa3aTeNieM: OIpeneieHue, mpeoOpa3oBaHue
' BBIPa)KEHHUI HAa OCHOBE OIPEEJICHUs, 3aUCh OOJIBIINX YUCET
14 [TponieHTsl, 3anKch NPOLIEHTOB B BHUJE ApoOU U ApoOH B BUJE NPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4X Ha IPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEaIbHOU IPAKTUKH
15 [IpumMeHeHre TpU3HAKOB JAETUMOCTH, Pa3I0KEHNE Ha MHOXKHUTEIN HaTypabHBIX
' qucen
1.6 PeanbHble 3aBHCHUMOCTH, B TOM YHCIIe IpsMasi B 00paTHast IPONOPLHUOHATIBHOCTH
2 AnreOpandecKue BEIpaKESHUS
21 IIepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKECHMSI C IIEPEMEHHOM. JlomycTuMmble
' 3HAYCHHSI ICPEMECHHBIX
99 [IpencraBnenue 3aBUCHUMOCTH MEXIY BeIMYMHAMU B BUAE (OPMYIIBL
' Beruucnenus no gpopmynam
2.3 [TpeoOpazoBaHre OYKBEHHBIX BBIPAKEHHIA, TOXKJISCTBEHHO PABHBIC BHIPAKCHUS
2.4 CBoJiCTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM
95 Opnowiensl U MHorowieHsl. CrteneHb MHoOrowieHa. Cil0jK€HUE, BBIYUTAHHE,
' YMHOXEHHE MHOTOWIEHOB
26 @opMynbl COKpaIEHHOTO YMHOKECHMS: KBaApaT CyMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxeHne MHOrO4JIEHOB Ha MHOXKHUTEIU
3 VYpaBHeHus
31 VYpaBHeHHE, KOpEHb ypavBHeHH;I, npaBuiIa npeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUI
3.2 JIuHeliHOE ypaBHEHME C OJHOM MNEPEMEHHOW, 4YHCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PELLICHUE JIMHENHBIX YPAaBHEHUM
33 CocraBneHne ypaBHEHUH IO YCIOBHMIO 3a/laud. PelieHue TEKCTOBBIX 3ajad C
' HOMOILLIO YPaBHEHUI
3.4 JluneitHOEe ypaBHEHHUE C IBYMSI IEPEMEHHBIMU U €T0 TpaduK
Cucrema ByX JTUHENHBIX YpaBHEHUM C IBYMS IIEpEMEHHBIMU. Pemenue cucrem
3.5 ypaBHEHUH crocoOOM MOJACTAaHOBKM. [Ipumepsl peleHHsi TEKCTOBBIX 3ajad ¢
MMOMOUIBIO CUCTEM YpaBHEHMI




4 Koopnunate! u rpaguxu. @yHkunu
4.1 Koopaunara Touku Ha ipsaMoit
4 Yucnosele npomexyrku. PaccrosHue Mexay IByMs TOYKaMU KOOPIMHATHOM
' pSIMOi
43 [TpsimoyrosbHas cuctema koopaunat, ocu OX u Oy. Abcrucca 1 OpAMHATa TOYKH
' Ha KOOPJIMHATHOM IIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UTteHue rpadukoB pealbHBIX
' 3aBUCUMOCTEH
4.5 [Tonsarue gpynkumu. I'paduk Gynkuun. CoiicTBa pyHKIUI
4.6 Jluneiinas pynkuus, e€ rpaguk. 'papux pyHkmn y = [X|
4.7 I'padmueckoe perienne TMHEHHBIX YPAaBHEHUA U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BRIYACICHUS
11 KBangpatueiii kopeHb wu3 uwncna. lloHstue o0 uppanMoOHAIHLHOM YHCIE.
' JlecsTuuHble TPUOIMKEHUS UPPALIMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJIpPaTHBIX KOPHEM W WX TMPUMEHEHHE K
12 peoOpa30BaHUIO YHCIIOBBIX BBIPKEHWW WM BBIYHCICHUSAM. JleiiCTBUTENBHBIC
qrcia
1.3 CreneHns ¢ 1ebIM MOKa3ateneM u e€ cBoiicTBa. CTaHaapTHas 3aliCh yucia
2 AnrebpanvecKkue BoIpaKCHHS
2.1 KBanpaTHblil TpEXUiIeH, pa3ioKeHne KBJIPATHOTO TPEXWICHA HA MHOKUTEITN
2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOMCTBO anreOpandeckoi apoou
2.3 Crnosxenue, BBIYUTaHNE, YMHOXKEHUE, JICJICHUE aNreOpandecKux Ipooeit
2.4 ParmonanbHble BRIpaykeHHs U UX IpeoOpa3oBaHue
3 VYpaBHeHUsI 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHme, (opMmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
' Buera
3.2 Pemienune ypaBHeHMH, CBOIAIMXCS K IMHEWHBIM U KBaJpaTHBIM
3.3 [pocreiimme ApoOHO-paOHATBHEBIC YPaBHEHHUS
I'paduueckass uHTEpHpeTanys ypaBHEHHH C JBYMS TEPEMEHHBIMU M CHUCTEM
3.4 JIMHENHBIX YPABHEHUN € IByMs IepeMeHHbIMU. [IpuMepsl pemieHus cucreM
HEJIMHEWHBIX YpaBHEHHH C IBYMsI IIepeMEeHHbIMU
3.5 Pemenne TekCTOBBIX 3a7a4 anreOpanyecKumM crocooom
3.6 UwcnoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBO ¢ 0HOM NIEpEMEHHOM




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneitHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHON
3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIUU
41 [Tonstue gynkuuu. O6MacTh onpeneneHuss ¥ MHOXKECTBO 3HAYCHUN (PYHKIIHH.
' CrniocoObl 3amanus GyHKITAN
4.2 I'paduk pynkunu. Yrenue cBoiicTB pyHKIUM MO €€ rpapuky
4.3 [Ipumeps! rpadukoB GyHKINH, OTPAKAIONIMX peabHbIEC MPOIECCH
44 OYHKIIMY, OMHCHIBAIOIIME TMPSAMYI0 H  OOpaTHYI0 MPOMOPIUOHATLHBIC
' 3aBHCUMOCTH, UX IpapuKu
4.5 Oyukiuu y =x2 y = x?
4.6 Oyukuuu Yy = X, Y = |x|
4.7 ['padmueckoe penieHre ypaBHEHHH W CHCTEM YpaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
11 PanmonanbHple 4YKcna, HppalMOHAIBHBIE 4YHUCIA, KOHEYHblE U OECKOHEYHBIE
' JIECATUYHBIE APOOH
MHOXeCTBO NEHCTBUTENIBHBIX YHCEIN, NEHCTBUTENbHBIC YUCIIA KaK OCCKOHEUHBIC
12 JeCATUYHBIE JIpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY MHOXECTBOM
' JICUCTBUTEIBHBIX YUCET U KOOPAUHATHOW mpsiMoil. CpaBHEHHE NEUCTBUTEIBHBIX
qrcen
1.3 ApudmeTrueckre ASUCTBUS C JEHCTBUTETLHBIMH YUCIAMU
W3mepenus, mpuOiImkeHus, oueHKU. Pa3mepsl 0OBEKTOB OKPYXKAIOIIETO MUPA,
14 JUINTENIbHOCTh TPOLIECCOB B OKpyKaromeM Mupe. [IpubmkéHHOe 3HaueHue
' BEJIMYMHBIL, TOUYHOCTb Npubmmkenus. Oxpyriaenue yucen. [Ipukuiaka u oueHka
pe3yJIbTATOB BBIUUCICHUN
2 VYpaBHeHUsI 1 HEPABEHCTBA
2.1 VYpaBHEHHUS ¢ OIHOM EPEMEHHON
2.2 JIuneiiHoe ypaBHeHue. PerieHue ypaBHEHHM, CBOASIIMXCS K JTUHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Pemenre ypaBHEeHUH, CBOAAIIMXCS K KBaAPATHBIM
54 bukBanparHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
' CTeTeHel pa3ioKeHHEeM Ha MHOKUTEIH
2.5 Pemenue apoOHO-panmoHaIbHBIX YPABHEHHUI
2.6 Cucrembl ypaBHEHHM
2.7 VYpaBHEeHHUE ¢ IByMs [TEpEMEHHBIMU U €ro rpaduk




2.8

Pemenne cucreM JByX JTMHEWHBIX YPAaBHEHUN C IBYMS [IEPEMEHHBIMU

Pemenne cucreM AByX ypaBHEHHH, OJIHO U3 KOTOPBIX IMHEMHOE, a APYroe — BTOPOMl

2.9
CTETICHH

2.10 ['paduueckast HHTEpIpETAIUS CUCTEMBI YPaBHEHU C IByMs I€peMEHHBIMU

211 Pemmenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoooM

2.12 YucioBble HEPABEHCTBA U UX CBOHCTBA

2.13 Pemenue nMHEWHbBIX HEPABEHCTB C OJIHOM MepeMEHHON

2.14 Pemenue cuctem JIMHEWMHBIX HEPABEHCTB C OJHOU IIEPEMEHHOMN

2.15 KBanpatHbie HepaBeHCTBA

516 I'paduueckass wHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPAaBEHCTB C JABYMS
' IepEMEHHBIMU
3 OyHKINU

31 KBanpartnunas gynkuus, e€ rpaduk u ceoiicta. [Tapabona, KOOpAMHATHI BEPIINHBI

napabosbl, OCb CHMMETPHH MapaboIibl

3.2 I'paduku pynxumit y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduku pynkumit y=k/X, y = X’ u ux coiictBa

3.4 I'paduku pyHKIUH , ¥ UX CBOWCTBA
4 YucnoBeie OCIE0BATEIEHOCTH

41 Ompenenenne W cnocoObl 3aJaHMs YHCIOBBIX IOCIEAOBaTelbHOCTEH. 3amaHue
' MOCTIEI0OBATENBHOCTH PEKYpPEHTHON (hopMyIoit u popMynoi N-ro uieHa

49 ApudmeTnueckass mporpeccusi. Dopmynabl N-TO  4ieHa apuPMETHUECKOM
' MIPOrPECCHU, CYMMBI MIEPBBIX N YJICHOB

43 ['eomerpuueckas mporpeccusi. DopMyssl N-TO WieHa TEOMETPUIECKON POTPECCHH,
' CYMMBI TIEPBBIX N YJICHOB

44 N300paxeHne 4ieHOB apu(pMETHUECKON 1 TeOMETPHUECKOM Mporpeccuil TOUKaMu
' Ha KOOPJIMHATHOM TUIOCKOCTH. JIMHEWHBINA U YKCTIOHEHITUATIBHBINA POCT

4.5 CrnoHble TPOLIEHTHI




HNPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHON
ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NMpoBepsIeMOro
TpeOoOBaHUS

IIpoBepsieMble TpeGoBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero
oOpa3oBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh  MOHSATUSMU:  MHOXECTBO, IIOJMHOYKECTBO,
olepaluy HaJ MHOKECTBAMM; YMEHHE OIEpUpOBaTh MOHATHAMHU: Irpad,
CBSI3HBIN rpad), 1epeBo, IUKII, IPUMEHATh UX [IPU PELICHUH 33/]a4; YMEHUE
UCMONb30BaTh TIpaUuecKoe IPEACTABICHUE MHOXECTB JUIsl ONMHUCAHMS
pealibHBIX MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a7a4 U3 JPYTUX y4EeOHbIX
MIpEeIMETOB

YMeHue oInepupoBarh IOHATUAMM: OIPEIEICHHUE, aKCUOMa, TEOpeMa,
JIOKa3aTeIbCTBO; YMEHUE  PpAaClO3HAaBaThb HUCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHUS, IIPUBOJWUTH IPUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAaHUS U OTPHUIIAHMS BBICKA3bIBAHUN

YMeHue onepupoBaTh MNOHATHSAMHU: HATYPAJIbHOE YHUCIO, IMPOCTOE H
COCTaBHOE YHCIIO, JETUMOCTh HATypPaJIbHBIX YHCEN, IPU3HAKU AETUMOCTH,
1I€JI0€ YHUCII0, MOAYJh YUCIIa, OOBIKHOBEHHAs APOOb U JECATHYHAS JPOOb,
CTaHJApPTHBIN BHUJI YKCJIa, PAIMOHATLHOE YUCIIO, HPPAITMOHAIBHOE YUCIIO,
apudmMeTnueckuil KBaJpaTHbIH KOPEHb; YMEHUE BBINOJIHATH JEHCTBUS C
YUCJIAMH, CPAaBHMBATh U YHNOPSJOUYMBATH YMCIA, MPEACTABIATh YUCIA HA
KOOPJAMHATHOM TPSIMOM, OKPYIJIATh YHMCIIA; YMEHHE JIeNaTh NPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYMCIICHUIA

YMeHne omepupoBaTh MOHATHUSIMH: CTEIEHb C IENbIM IOKa3aTeleM,
apu(pMeTHYeCKHii KBaJpaTHBI KOpPEHb, MHOTOYJICH, ajredpanueckas
1po0b, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATYpalbHOI cTeneHu OoJbIie
€IMHMIIbI; YMEHHUE BBIMOIHATh Pacdy€Thl Mo (Gopmysnam, npeodpa3oBaHus
LENBIX, APOOHO-PAMOHATIBHBIX BBIPAKCHUH M BBIPAKEHHN C KOPHSAMH,
pa3iioKeHne MHOTOYJIeHA HA MHOKUTENH, B TOM YHCIIE C UCIIOIb30BaHHEM
(bopMyI pa3HOCTH KBAJIPaTOB M KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSAMHU: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJTHOM IIEPEMEHHOMN, YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelaTh JUHEHHblE M KBaJpaTHblE YpaBHEHUs, JPOOHO-
palMOHAIBHBIE YPABHEHUS C OJHOM IIEPEMEHHOM, CHCTEMBI JABYX
JUHENHBIX YpaBHEHUM, JIMHEHHBbIC HEPAaBEHCTBA M UX CHUCTEMBI,
KBaJ[paTHBIC U IPOOHO-pallMOHATbHBIC HEPABEHCTBA C OJJHOM ITEPEMEHHOIA,
B TOM 4YMCJIE IIPU PELICHUH 3a/1a4 U3 APYIUX IPEIMETOB U MIPAKTUYECKUX
3a[1a4; yMEHHME MCIIOJIb30BATh KOOPAWHATHYIO MPAMYI0 U KOOPAMHATHYIO
IUIOCKOCTh AJIs1 N300paXKeHUsl PEIeHUI ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh MOHATUAMU: (QYyHKUUSA, Tpaduk (yHKIMH, HyIU
(GYHKIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, NMPOMEKYTKH BO3pPACTaHMS,
yObIBaHUS, HaWOOJIbIIEE W HAMMEHbINEe 3HA4YCHUS (YHKIUU; yYMCHHE
ONEpPUPOBATh TOHATHSIMH: TpsIMas TPOMOPIHOHAIBLHOCTh, JIMHEHHAsS
¢byHKkuus, KBagpaTtuuHas (QyHKIUS, oOpaTHas NPONOPLUOHATBHOCTb,
napabouia, runep0oia; yMeHue CTpouTh rpaduku pyHKIMNA, HCIIOIb30BaTh
rpadukn JUIA ONpeneneHusl CBOWCTB MPOILECCOB M 3aBHCHUMOCTEH, ISt
pemieHns 3amad W3 JPYTUX YUeOHBIX IMPEIMETOB M pPEAbHOW >KU3HHU;
yYMEHUE BBIpaXaTh (popMylIaMu 3aBUCUMOCTH MEXTy BETHINHAMH

YMeHue ONCpHUPOBATH IIOHATUAMU: IOCJIICA0BATCIIbHOCTD,
apudmMeTuueckas U reoMeTpuueckasl MpOTrpecCuu; yMEeHUe UCIOIb30BaTh
CBOICTBa MOCJ€A0BaTENbHOCTEH, (POPMYIIBI CyMMBI M OOILEro YjieHa mpu
pelieHny 3a7a4y, B TOM 4YHCIE 3a/a4 U3 APYrHuX y4eOHBIX MPEeIMETOB U
peanbHON KU3HU

YMenue pemiars 3afaud pa3HbIX TUIOB (B TOM YMCJIE Ha IPOLEHTHI, JOIU
U 4acTH, IBU)KEHUE, paboTy, LIeHY TOBAPOB M CTOUMOCTh ITOKYTIOK U YCIYT,
HQJIOTH, 3aJayd U3 O00JacTu YINpaBiICHHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABIIATH BbIPAXKECHMSI, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4yd, MCCIEAOBATh IIOJIYYEHHOE DEIICHUE U
OLIEHUBATH MPABJOINOI00HOCTh MOTYUYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh NOHATHIAMU: (PUTYpa, TOUKA, OTPE3OK, MpsIMas, JIyd,
JIOMaHasi, yroJ, MHOTOYTOJIFHUK, TPEYTOJbHHK, DPaBHOOCAPEHHBIN U
PaBHOCTOPOHHHUH  TPEYTOJBHUKH,  HPSIMOYTOJIBHBIA  TpPEYroJbHHK,
Me/nuaHa, OHMCCEKTpHUca M BBICOTA TPEYTOJIBHUKA, YETBIPEXYTOJIbHUK,
napaujienorpaMM, — pomO,  MpSIMOYrOJIbHUK,  KBaJapar,  Tparemus;
OKPY)XHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemarh 3a/1a41, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HaXOXXJCHHWE TEOMETPUYECKHX BEIMYMH C MPUMEHEHHEM H3YUCHHBIX
CBOHCTB (puryp u paxToB

10

YMeHue onepupoBaTh IMOHATUSMHU: PaBEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; NapaJUIEIbHOCTh U NEPIEHIUKYJIIPHOCTD IPSMBbIX, YTOJl
MEXIy NPSAMbIMHU, NEPHIEHAUKYISpP, HAKJIOHHAs, MPOEKUUs, MOoAo0ue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETPHUSI OTHOCHUTEIBHO TOYKU U
MpsIMOM; yMEHHE pAaclo3HaBaTh PABEHCTBO, CHUMMETPHIO M M0ja00ue
¢buryp, napaanesbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B OKpPYKAIOIIEM
MUpe

11

YMmeHne onepupoBaTh MOHATHIMH: JIMHA, PACCTOSIHHE, Yroi (BelIWYrHA
yria, CHHYC U KOCUHYC yIJia TPeyrojbHUKA), IJI01Ia/lb; YMEHUE OLICHUBATh
pasMepsl TMPEIMETOB M OOBEKTOB B OKPYKAIOLIEM MHpPE; YMEHHUE
MPUMEHATH (POPMYITBI TIEPUMETPA U TUIOUIAI MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUIOLagd  Kpyra, o0ObeMa  HpSIMOYTOJILHOTO
napajuielienuneaa;  yMeHUWe  NPUMEHSITb  NPU3HAKM  PaBEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJbHUKA, TEOPEMY




[Mudaropa, TpuroHomeTpudecKre COOTHOIUICHUS AJIsSi BBIYUCICHUS JUIHMH,
PAacCTOSIHUM, TIIOIAIeH

12

YMmenne wu3o0paxarb Iiockue (GUTYpel M UX ~ KOMOWHAIWH,
MPOCTPAaHCTBEHHBIE (QUTYpHl OT pPYKH, C MOMOIIBIO YEePTEKHBIX
UHCTPYMEHTOB UM  DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY  WJIHU
CHUMBOJIBHOMY OITMCAHHUIO

13

YMeHune onepupoBaTh MOHATUSAMU: IPSIMOYTOJbHAS CUCTEMa KOOpJMHAT;
KOOpPJMHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BE/ICHIE BEKTOpa Ha
4HCI0, CKasIPHOE IPOU3BEACHUE BEKTOPOB; YMEHHUE HCIOIb30BATh
BEKTOPBI U KOOPAMHATHI JUIsl IPECTaBICHHUs JaHHBIX U PELIeHUs 3aj1ad, B
TOM YHCJI€ U3 JPYrUX Y4eOHBIX TPEIMETOB U pealbHON KU3HH

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE H KPYTOBBIC THATrPaMMBI,
TaONMUIBI, CcpeaHee apudmerudeckoe, MeIWaHa, HaWOOJbIIEe U
HauMEHbIIIee 3HAYCHUS, pa3MaX UYMCIOBOTO HA0Opa; YMEHHE HM3BIICKATh,
MHTEPIPETUPOBATH U MPEe0Opa30BhIBaTh HHPOPMAIUIO, MPEICTABICHHYIO
B TaOJIMIaX M HA AMarpamMMax, OTPaKarolIyl0 CBOMCTBA M XapaKTEPUCTHKH
peabHBIX TPOIIECCOB M SIBICHWH; yMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYUHBI B OKPYKAIOIIEM MUDPE

15

YMeHue onepupoBaTh MOHATUSMHU: CIy4alHBI ONBIT (CIy4alHBIN
OKCIICPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIH  HMCXO.)
CIIy4aifHOTO OTIBITA, CIy4alfHOE COOBITHE, BEPOSITHOCTh COOBITHS, YMEHUE
HAaXOJWTb  BEPOATHOCTH  CIy4yalHBIX  COOBITUH B ONBITAXC
PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE PEIIaTh 3a1a91
METOZIOM OpraHM30BaHHOTO Tepedopa M C HCIOIB30BAHUEM IpaBHIIA
YMHOXCHHS, YMEHUE OIICHWBAaTh BEPOATHOCTH PEATbHBIX COOBITHHA H
SIBIIGHUH, TIOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U MaJTOBEPOATHBIX
COOBITUH B OKpYXAlOLIeM MHUPE U B JKU3HH, 3HAKOMCTBO C TOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCET H €ro
POJIBI0 B MACCOBBIX SIBIICHUSIX

16

YMmeHue BLI6I/IpaTB HO,[[XOILSIH.IHIZ I/ByLICHHHﬁ MCETOJ AJId pCHICHUA 3a1avH,
NPpUBOAUTH MPUMEPBI MATECMATUYCCKUX 3aKOHOMepHOCTeﬁ B HIpUpoac u
KU3HH, pacClio3HaBaTb IIPOABJICHUC 3aKOHOB MAaTC¢MaTUKHW B HCKYCCTBC,
OIMUCBIBATL OTHACJIBHBLIC BBIAAOIMIUECCA PE3YJIbTAThI, IMOJIYYCHHBIC B XO/C
Pa3BUTHA MAaTCMATHKU KaK HAYKH, IPUBOJAUTE IMTPUMCEPBI MAaTCMAaTUUCCKUX
OTKpBITI/Iﬁ " X aBTOPOB B OTE€YECTBEHHOHN U BCGMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 31eMeHT cojiep:KaHus

1 Uucna v BBIYUCICHUS

1.1 Hatypanbsubie u nesnbie uncia. [Ipu3Haky 1eTMMOCTH LETbIX YUCe

12 OOBIKHOBEHHBIC W JIECATUYHBIC JIPOOU, MPOIEHTHI, OECKOHEYHBIE TTEPHOANICCKIE
' apobu

1.3 PanmonanpHueie yncna. ApudmMeTndyecke onepanuu ¢ paluoHaIbHBIMH YHUCIaMU

14 JleiicTBuTeIbHBIE YHCTA. ApUPMETHYECKHE OINEpanuu C JACHCTBUTEIbHBIMU
' YHCIaMH

15 [TpubnuxEHHBIE BBIUYMCICHHS, TpaBHJIa OKPYIJICHHs, TPUKUIKA U OIECHKa
' pe3yabTara BBIYUCICHHUHA
2 Anrebpandeckue BbIPAKCHHUS

2.1 bykBeHHbIe BbIpaykeHUS (BBIPAXKEHHUS C IEPEMEHHBIMH )

59 Crenenp ¢ wnenbIM nokazaresneM. CTENEHb € PALMOHAIBHBIM I10KA3aTENIEM.
' CBolicTBa cTENEHU

2.3 MHoroueHbl

2.4 AnrebOpandeckas 1po0b

25 ApudmeTHuecKuil KopeHb HaTypaJbHOW creneHu. JlelicTBusic apuMeTHIecKuMu
' KOPHSIMU HATypalIbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Ilensie u apoOHO-panMoHaTbHBIE ypaBHEHHs. CHCTEMBI W COBOKYITHOCTH
' ypaBHCHUIA

3.9 Ilensie u npoOHO-panuMoOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATEIBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIEI0BATEILHOCTEH

4.2 ApudmeTrueckas u reomerpuieckas nporpeccud. opmMyia Cl0KHbBIX IPOLIEHTOB
S) OyHKUINN

®Oynkuust, cnocoOsl 3ananus GpyHkuuu. ['paduk pyaxnun. O6aacts onpeaeneHus u

5.1 MHO>KeCTBO 3HaueHui GyHKImu. Hynu ¢pyakuuu. [TpoMexxyTKky 3HaKOMOCTOSTHCTBA.

o [TpoMexyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI (DYHKIIUH.
Haubomnpiiee n HanMeHbIIee 3HaUeHnEe (QYHKIIMU Ha TIPOMEX YTKE

6 KoopanHatel Ha MPpsAMOM U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexkapTOoBBI KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus




7.1

['eomeTpuueckue GUrypsl U UX CBOMCTBA

7.2 TpeyronsHUK
7.3 MHoOroyroyibHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3MepeHune reoMeTpruuecKuX BeTHINH
7.6 BekTopsl Ha TI10CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepostHOCTb
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYHEBHBIE MATEPHAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






