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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 0OecTeurnBaeT U3yYeHHe APYrUX AUCHUILIMH, KaK €CTEeCTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs M B MMOBCEAHEBHOM u3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH alreOpanyecKux
a0CTpakiuii, criocode oTpakeHUss MaTEeMAaTHUYECKON HAYKOH SIBJICHUN M MPOIECCOB
B IpUpOJIE U OOUIIECTBE, POJIK MATEMATHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX AJI aJaNnTaldyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpsl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOW JCHCTBHUSI M BBIBOBI,
dbopmynupoBath yrBepxKAcHUS. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIIICHUSI OOYYaroIMXCs: OHM HCIOJB3YIOT JAEIyKTUBHbBIE W
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpPEeTH3aIiio, abcTparnpoBanue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATENbHOCTH OO0YyYalouIuxcs, IO3TOMY CaMOCTOSITEIbHOE
pelIeHre 3a1a4 SBJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIMIIA 00yYEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay» st OCHOBHOTO OOIIETO
00pa3oBaHKsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKIX
JVHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOCHCTBYS C
IpYyrUMU €ero JuHusMA. B Xxoje wu3ydeHuss y4yeOHOro kKypca oOydaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKIIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AsnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYeCKOro 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yYarOIIUMUCS
OCHOB  YHHBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajredpa» SBIAETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMA «Yucla W BBIYHCICHUS» CIY>KUT OCHOBOW st
JanbHEHIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4YarOIIMXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISi IOBCEIHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YMCIE HAa ypPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHHUs
CBS3aHO C pALMOHAIBHBIMU M HppalMOHAIBHBIMU YHCIaMH, (OPMUPOBAHHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEpPILIEHHE OCBOSCHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHUIO.

Conepxanue AByX anreOpandeckux JUHUN — « ANreOpanuecKkue BhIpaKEeHUS
U «YpaBHEHHsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUAIOIIMXCA
MaTE€MaTUYEeCKOro armmnapara, HeOOXOJUMOTro JUlsl PEIIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oopazoBaHusi yuyeOHbBI MaTepuall TPYNIHPYETCS BOKPYT PallMOHATBHBIX
BBIpXEHUH. Anredpa JAEMOHCTPHUPYET 3HAYCHHE MaTEMaTHUKH Kak s3bIKa IS
MOCTPOCHUS MAaTEMaTHYECKUX MOJEJNe, ONMUCaHUs TPOIECCOB W  SIBICHUMN
peanbHOro Mupa. B 3amaun 00ydyeHus anredpe BXOAAT TaKKe lalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHDOpPMATUKHA, ¥  OBJIAJICHHEC HAaBbIKAMU  JICAYKTUBHBIX  PACCYXKJICHUHU.
[IpeobpazoBanre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIETICHO Ha MOJIyYCHHE
00y4JarmuMuCcs 3HaHUN 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTS OTIMCAHUS ¥ UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOiectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh PpAa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBaHUE
IpEeJICTaBICHUIA O POJIM MATEMATUKH B PA3BUTUU UBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IMJlaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Uucna u  BBIUMCIEHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBa», « DYHKIIHI.

Ha u3ydenune yuebHoro kypca «Anredpay» orBoautcs 365 yacoB: B 7 Kiacce —
125 gaca (4 yaca B Hefento), B 8 kiacce — 135 gacoB (5 yacoB B Hefeno), B 9 kiacce
— 105 gacoB (3 Jaca B HefIeINIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATHe palMOHaIBHOIO YHMCHIA, 3alMCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHANBHBIX 4Yuced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaslbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEIENIeHHuEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENEICHMs], 3auch 00ypMX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUJIE ApoOU U ApoOH B BHJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 33724 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JIOKEHHME HAa  MHOKHUTENH
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHMCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyecKkue BbIPpaKeHUs!

[IepemeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKECHUS C IIepeMeHHOM. [lomycTrmMble
3Ha4YEHMs IepeMeHHbIX. [IpencraBiienne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBWia NPeoOpa3oBaHUs CyMM H
IIPOM3BENICHUH, PaBUJIa PACKPBITUSL CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAJIBHBIM II0KA3aTEIIEM.

OpnHounensl 1 MHOrouneHsl. CreneHp MHOrouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXE€HHE MHOTOWIECHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pa3HocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOYHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUja IpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPAaBHEHUH 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C BYMs IIEPEMEHHBIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX yPAaBHEHHMM C JBYMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHMU
croco6oM noJcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM
YPaBHECHUU.

DyHKIMHA



Koopaunara Touku Ha npsiMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JBYMsI TOUKaMU KOOPAUHATHOM ITPSAMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOpJIMHATHOM IocKocTu. [IpuMeps! rpadukoB, 3a1aHHbIX GopMyaamH.
Urenue rpadukos peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pyHkmm.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuuu y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHI.

8 KUIACC

Yucna v BBIYMCICHUA

KBaaparubiii kopeHb u3 uwucna. [loHsitTue 00 uUppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UPPATMOHATBHBIX unce. CBOWCTBA apu(hMETHIESCKUX
KBaIPAaTHBIX KOPHEW M X MPUMEHEHHE K MTPE0oOPa30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIUHCJICHUSM. JIeCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

AnredOpanveckue BbIpaKeHUs!

KBagpaTHbIil TPEXUIIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKHUTEH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHE, JEJCHUE aireOpanyeckux ApoOei.
PanmonanbHblie BoIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEpaBeHCTBA

KBanpatnoe ypaBueHnue, opmyina KOpHEH KBapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenune ypaBHEHUN, CBOISIIMXCA K JIMHEWHBIM M KBAJAPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padrueckas uHTEpHpeTalvsl YPABHEHUN C IBYMsI IEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHHW C JABYyMS II€peMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCUMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Monsitue pynxiuu. O61acTh ONpeeaeHns 1 MHOKECTBO 3HAUCHUN (DYHKITHH.
Crioco0bl 3aaHus QyHKITHIA.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu mo e€ rpaduky. [lpumeps
rpadukoB QyHKIMIA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.



@OyHKIMK, OMUCHIBAIOIINE TPAMYIO H OOpaTHYIH TIPOMOPIIMOHAILHBIC
3aBHCUMOCTH, uX rpadux. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KIIACC

Yucaa v BIYMCICHUSA

PanvonansHble yncia, UppallMOHANIBHBIE YUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHBIE ApoOr. MHOXECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHUCIIA
KaKk OeCKOHEUHbIe JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHEHHME JI€WCTBUTENIbHBIX 4HCEN, apuPMETUYECKUe JIeUCTBUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepsl 0OBEKTOB OKPYKAIOMIETO MHUPA, JIUTEIBHOCTh IPOILECCOB B
OKpY>KaroleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHeHUE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
buxkBagpatHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienrne npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3ajad
areOpanvyeckKuM METO/IOM.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHECHUMU,
OJIHO W3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HUucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW IEepeMeHHOHU. Pelmienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBagpaTHele HepaBeHCTBA.
['padmyeckas MHTEpHpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢yHnkuus, e€ rpadpuxk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apadoJIbl, 0Cb CUMMETPHUH 1apadOJIbI.

I'padukn byukmmit: y =kx, y=kx + b, y=k/x, y =x3, y =Vx, y = |x|, 1 ux
CBONCTBA.



YucaoBblie MOCJI€10BATEILHOCTH U MIPOTPECCUM

ITonsgTe 4YMCIOBOM MOCJIEAOBATEIILHOCTH. 3aJaHHUE II0CIEIOBATEIHFHOCTH
pPEeKyppeHTHOM (opMyIioil u POopMyIION 1-TO YiIeHa.

Apudmernueckas u TeoMeTrpudeckas mporpeccur. DopMysbl #-TO YICHA
apu(METHIECKON U Te€OMETPUUYECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YWICHOB.

N3o0paxkeHne ujaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA M DKCIIOHEHLMAJIBbHBIA POCT.
CI105KHbBI€ IPOLICHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) maTpuoTHYecKkoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3TUYECKUX MTPUHIIUIIOB B AESATEIBHOCTA YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCIEUIHOM Mpo¢ecCHOHATbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak CcQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHMe, (OPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTD ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYIKAloIIel Cpeibl, TNIAHUPOBAHUS MOCTYNKOB M OLIEHKU
UX BO3MOKHBIX MOCJICICTBHUI AJIsi OKPY>KAIOILIEH CpeJibl, 0CO3HAHMEM TJ100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel X pPelIeHus;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOyIOIIMHA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuuKalu, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH U MNPeoOpPa3OBBIBATH  CYKIACHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0Iue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (pakTax, MaHHBIX, HAOMIOMEHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,
JeNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTAILMIO, TPUBOANTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpaATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKANA MHCTPYMEHT MO3HAHMUS,
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOM;
CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEAEHHOTO HAOJIOICHHUS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIlECca, a TaKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALUU, aHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS,

BbIOUpaTh (GopMy MpEACTaBICHUS HH(DOpPMALMM U WIUTIOCTPUPOBATH
pemiaemble 3aJauyd CXeMaMM, auarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHUBepPCcAJbHbIE YueOHbIe 1eiCTBUSA:

BOCIIpUHUMATD U (I)OpMYJII/IpOBaTB CYXXICHHUA B COOTBETCTBUU C YCIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPEUICHUS
3aJ1a4l, KOMMEHTHPOBATh MOJYUYEHHBIN PE3yIIbTaT;

B X0JI¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BEICKA3bIBaTh UJICH, HAIlCIEHHbIE Ha TIOUCK
peIlIeHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXACHUSMH JpPyTUX
Y4aCTHUKOB JHaliora, oOHapy»KUBaTh Pa3IMyUe M CXOJACTBO MO3UIMIL, B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJaud,  OKCIEpPHUMEHTa,
MCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOMPATh (hOpMaT BBICTYIIIICHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEH ay IUTOPHH;

MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIMBUTY ATbHOM
paboTHI IPU pEIIeHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71ay;

NPUHUMAThH LEJb COBMECTHOW AESTENbHOCTH, TUNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenessiaTh BUABI paboOT, OTrOBapUBATHCH,
o0cyXaaTh MpoIecc u pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJIBI,
OLICHHBATh KAa4€CTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMS 3aJaud (WK €ro
4acTh), BHIOMpATh CHOCOO pPELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MTOCTABICHHON LIETU U
YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHUS TSI,
HAXOJUTh OMMOKY, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TONYYUT CIICTYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrImonHsATh, codeTras yCTHbIE M NHUCHMEHHBIE MPHUEMBI, apu(pMeTHIECKHUE
JEHCTBHS C palliOHATBHBIMU YHCTIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTh OT OmHOW (HOPMBI 3aNUCH YUCEN K Apyrod (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOh B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH M YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OXpyrJSTh YuCIIa.

BBITIONHATE MPUKUAKY M OIIEHKY PE3yJIbTaTa BEIYMCICHUH, OLIEHKY 3HAYSHUH
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHSATh PU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATYPaTbHBIX
qrCcel.

Pemarh mpakTUKO-OPUEHTHPOBAHHBIC 3a7a4M, CBS3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIIMOHATHHOCTHIO BEJIMYMUH, IPOIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredOpandeckue BbIpaKeHUs!

Hcnonp3oBath anredbpandecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh €€
B IIPOIIECCE OCBOEHUS yYeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BrImonHATE ipeoOpazoBaHus 1EJI0TO BBIPAXKCHUS B MHOTOWIEH MPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMbI U KBaJIpaTa pPa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH 0OIIEr0 MHOKHUTETIS, TPYIITUPOBKH CJIaraeMbIX, TPUMEHEHHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHnsaTh mpeoOpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUS PA3IMYHBIX 3a/1ad
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaldbHBIMU IIOKA3aTeIsIMU IS
npeoOpa3oBaHus BBIPAKCHHI.

YpaBHeHMs U HEpaBeHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CHCTEM.

[TonOupaTe npuUMepbl Map YHWCEN, SABISIIOUIMXCS PEHIEHUEM JIMHEHHOTO
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOU MJIIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMsI
NePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH TPUMEPDI PEIICHUS YPAaBHEHUS.

Pemars cucrembl AByX TMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHHBIX
YPaBHEHMI MO YCIOBUIO 3a7ja4l, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M MOJIyYEHHBIN pe3yybTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBBIE IPOMEKYTKH Ha
aNreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpaPuKu JIUHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HH(POpMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pealTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydaroUIMIiCS MOJYYHUT CIIETyIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
Yyucen JJIsl CPaBHEHUSI, OKPYTJICHUS U BBIYUCIECHUN, N300paXkaTh JACHCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCTOJB3YsI MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATDH
npeo0pa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIE KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.



AnredpanvecKue BbIPaKEHUSA

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM IO0KA3aTelIeM, BBIIOJIHATH
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENEHH C LEJIbIM MOKA3aTENIEM.

BhINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATBLHBIX BEIPAXKEHHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumeHnsaTh mpeobpa3oBaHus BRIPAXKECHHM I PEIISHUS PA3IMYHBIX 3a/1a49 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBieHuid (YCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

[Tepexomuts OT cioBecHOW (OPMYITUPOBKH 3amauu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIECHUS YPABHEHUS WA CUCTEMBl YpPAaBHEHHWH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YJIbTAT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB 1JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN M UX CHCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTFOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMEeHTa, OIPeIesTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINNA BUIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBON (yHKINHN
o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaroHIMiiCs MOJYYHUT ClIETyIOLIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIbHBIE YUCJIA.

BrinonnsaTe apudmerrueckue 1eHCTBUS ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U NMHCbMEHHbBIC MPUEMBI, BBINOIHATh BBIYUCICHUS C HUPPALUOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3HaueHUs CTENEHEN C LIENBIMU MOKA3aTEIAMU U KOPHEN, BBIYUCIIATH
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh I€UCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKEHUU.



YpaBHeHMs U HEpaBeHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTerme ApOOHO-pallMOHAIBHBIE YPABHEHMS.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C IBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPaBHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HUMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIMCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBate (yHKIIMM W3yuyeHHBIX BHUAOB. I[loKa3pIBaTh CXEMaTUYECKU

pacrojiokeHue Ha KOOpIMHATHOM IIOCKOCTH rpadukoB yHKIUM BUaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=Vx, y = |x|, B 3aBUCHMOCTH OT 3HaUCHHi
K02(pHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

CrpoutTh 1 HM300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUYHBIX (PYHKLMM,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacnio3naBate kBaapaTHuHy0 (QyHKUHIO MO (HopMysie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBbIC MOCIE10BATEILHOCTH U NIPOrPecCum

PacniozHaBaTh apu(pMeTHUECKYIO U FTEOMETPUUECKYIO IIPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (GOpMylT n-ro 4jaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsueie  Tpaxrmieckie (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 Bripaxkenus. ToxaecTsa. YpaBHEHUs 18 2
2 DOyHKIMHU 13 1
3 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM 14 1
4 MHorouneHsl 16 2
5 DopMyIIbl COKPALLICHHOTO YMHOKEHUS 17 2
6 CucreMbl TUHEWUHBIX YpaBHEHUH 15 1
7 [ToBTOpeHue 7 1
8 Teopust BEpOATHOCTH U CTATUCTHKA 25 2 4
OBIIEE KOJIMYECTBO YACOB I10 125 12 4

I[TPOTPAMME




8 KUIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIE (UU(POBHIE)
n/m  NporpamMmsl Bcero Koutpoaeusie  Ipakruyeckue o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
| Anrebpanyeckue BhIpaKeHHUS. 13 1 bu6nuorexa LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
) Uucna u Beruncnenus. Kpaaparasie 19 1 bubnuoteka [JOK
KOPHU https://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBapaTHbie 13 1 bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaKeHHUS. 2 1 bu6nuorexa [IOK
KBagparusiii Tpéxunen https://m.edsoo.ru/7f417af8
4 VYpaBHeHnus u HepaBeHCTBa. CHCTEMBI 17 1 Bu6muotexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
5 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 15 1 hitps://m.c dsoclfru 7641 7af8
bu6nuoreka [IOK
6 ®OyHk1uu. OCHOBHBIE TOHATHS 8 hitps://m.c dsocE.Iru 7£417af8
7 Oyaknun. YucmoBbie GyHKIIUNA 12 1 ngs?;;?:cll(sigz/sﬂﬂaﬁ
g Uucna u Berunciienrs. CTeneHsb ¢ IeIbIM 1 1 bubnuoteka [JOK
1oKasarejieM https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
) HosToperne 1 0bobumene ? 1 https://m.edsofru/7f4l7af8
OBILIEE KOJIMYECTBO YACOB I10 135 9 0
I[TPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoandyecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LU(POBHIE)
Kourtpoabnbie IIpakTnueckue
n/m | mporpaMmmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI
| Yucna u BeiuncieHus. JledcTBUTENbLHbBIC 10 1 bubnuotexa [JOK
YHcia https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
2 ) 1 1
YHKHHH 6 https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bu6nuoreka [IOK
OJIHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 | Bubmuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
5 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
bubmunoreka LIOK
6 YucaoBbIe IOCIEN0BATEILHOCTHU 15 1 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH 20 | bubmunoreka LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 105 7 0
I[MPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne Tema ypoxka KoanyecTBo yacos DJIeKTpOHHbIe U pPOBbIE
n/n Bcero Kontposnpusl | [lpaktnuecku | o0pa3oBaTebHbIE
€ paboThI € paboThI pecypcesbl
1 ParnmonansHbIe unicia 1
2 ParnmonansHbIe unicia 1
3 | YucnoBble BbIpaKEHUS 1
4 | YncnoBble BBIPAKEHUS 1
5 | Bxognas mpoBepouHas pabota 1 1
6 | BepaxkeHus ¢ nepeMEeHHBIMU 1
7 | BelpaxkeHus ¢ mepeMeHHbIMU 1
8 | CpaBHeHUE 3HAYEHU BBIPAKCHUI 1
9 | CpaBHEHHE 3HAUEHUN BBIpAKEHUM 1
10 | CgoiicTBa AeiicTBUM Ha/ YHCIaMHU 1
11 | ToxnectBa. ToxxaecTBEeHHBIE MPEOOPA30BAHUS |
BBIpAXKCHUIA
12 TomneCTBav. ToxaecTBeHHBIE TTPEOOpa3OBaHUS 1
BBIpAXKCHUI
13 | KonTtponbhas padota Ne 1 mo teme 1 1
«Bpipaxkenus. ToxnecTBay
14 | YpaBHEeHHE U €r0 KOPHU 1
15 | JIuneliHOE ypaBHEHUE C OAHON IEPEMEHHOMN | bubnuoreka [JOK
https://m.edsoo.ru/7f420482
16 | JIuneliHOE ypaBHEHUE € OTHON IEPEMEHHOI 1
17 | Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHU I 1 bubnmoreka [JOK
https://m.edsoo.ru/7f42064e
18 | KonrponbHast pabota Ne 2 «YpaBHEeHHUE C OHOU 1

IIEPEMEHHOMY.



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

19 | YncnoBble POMEKYTKI 1 Bu6muotexa [IOK
https://m.edsoo.ru/7f41df2
20 | Yro Takoe GpyHKUUS | Bu6muotexa [JOK
https://m.edsoo.ru/7f41ef06
21 | Boruucnenue 3HaueHUH QYHKITUN TI0 hopMyIie 1
22 | I'paduk pyHkmm 1
23 | I'padux pynkuun 1
24 | Ilpsmast mporopLMOHATEHOCTD U €€ TpaduK 1
25 | [psimast mporopIMOHATEHOCTE U €€ Tpaduk 1
26 | Jluneiinas pyHKIIMS U ee Tpaduk 1 bubnuoteka [JOK
https://m.edsoo.ru/7f427282
27 | Jluneiinas pyHKUus u ee rpaduk | Bu6muotexa [IOK
https://m.edsoo.ru/7f426d1e
28 | B3zaumHoe pacnionoxeHue rpaukoB 1
JUHEHHBIX QyHKIUH
29 | I'paduk pyHkmmu y = |x| 1
30 | Pemenue 3amau 1
31 | Kontponbnas pabota Ne3 no teme «JIuHeitHas 1 bubnuoteka [JOK
byHKD) https://m.edsoo.ru/7f41f50a
32 | AHam3 KOHTPOIIBHOH paboThL. OnpeneneHre 1
CTEIIEHH C HATypAITBHBIM MIOKa3aTeIeM
33 | OnpeneneHue CTENEHU ¢ HaTypaJlbHbIM 1 bubnmoreka [JOK
rokazaresiem https://m.edsoo.ru/7f4211de
34 | YMHOXEHHUE U JIelIiCHUE CTeTIeHEeH | bubmuoreka [{OK
https://m.edsoo.ru/7f421382
35 | YMHOXEHHE U JIeJIeHUE CTEIeHEeH | bubmuoreka [{OK
https://m.edsoo.ru/7f42154e
36 | Bo3Benenue B cTeneHb MPOU3BEICHUS U | bubmmoreka [JOK
CTENEHU https://m.edsoo.ru/7f4218be
37 | Bo3BeneHue B CTENEHb IPOU3BEACHUS U

CTCIICHU



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

38

OnHOYJIEH U €ro CTaHJapTHBIN BU]T

39 | YMmHOXCEHHE OMHOWICHOB. Bo3BeaeHue
OJIHOWICHA B HATYPAJIbHYIO CTEIIEHb
40 | YMmHOXEHHE OgHOWICHOB. Bo3BeacHme
OJIHOWICHA B HATYPAJbHYIO CTEIIEHb
41 | OyHkuus
y = x’ u ee rpaduk
42 | OyHkuus
y = x> u ee rpaduk
43 | Pemienue 3ama4
44 | Pemienue 3ama4
45 | IlomyromoBasi KOHTPOJIbHAsI paboTa o anredpe
(Ned)
46 | AHaM3 KOHTPOJIBHOM Bu6nnorexa [IOK
padorsL. MHOFOI{H?H https://m.edsoo.ru/7f42276¢
Y €r0 CTaHIAPTHBIN BUJT
47 | CnoxxeHue 1 BbIMUTAHKE bu6mmoreka [IOK
MHOTOJICHOB https://m.edsoo.ru/7f422930
48 | CnoxeHue U BBIYUTAHUE but6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
49 | YMHOXKCHUC OJHOYICHA Bbubmunoreka LIOK
Ha MHOTOYWICH https://m.edsoo.ru/7f422cc8
50 | YMmHOXCEHUE OqHOYICHA
Ha MHOTOWIEH
51 | BeiHecenune 001Eero MHOrOwieHa
3a CKOOKU
52 | BeiHeceHne 00IIEro MHOTOWIEHA 38 CKOOKH
53 | BeiHecenune 00MIEr0 MHOXKUTEINSA 32 CKOOKU
54 | KontponwHas pabora Ne5 o teme «CrioxkeHue

U BIYUTAHHUC MHOT'OYJICHOB)).



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8

55

AHam3 KOHTPOJIbHOU
paboTEHL.

YMHOKE€HHE MHOTOWIEHA
Ha MHOTO4JICH

56

YMHOKEHVIE MHOTOWIEHA
Ha MHOTOWIEH

57

VYMHOXEHHE MHOTOWIEHA
Ha MHOTOWIEH

58

Paznoxenye MHOrOWIEHA
Ha MHOYKUTEH CIIOCOOOM

TPYMIMPOBKH

59

Pasnoxenyie MHOrowieHa
HA MHOKUTENH CIIOCOO0OM

TPYIITHPOBKH

60

Paznoxenue MHOrOWIEHA
Ha MHOYKUTEH CIIOCOOOM

TPYMIMPOBKH

61

Kontponbnas padota Ne6 o Teme
«MHOTOUJICHBD)

62

AmnHanu3 KOHTpOJIbHOH pa®oThl. Bo3Benenue B
KBaJpaT U B KyO CYMMBI U Pa3HOCTH JIByX
BBIPAKCHUHI

bubmunoreka LIOK
https://m.edsoo.ru/7f42432a

63

BosBenenue B kBajpar u B Ky0 CyMMBI U
pa3HOCTH
JIBYX BBIPAXKECHHI

but6mmoreka [IOK
https://m.edsoo.ru/7f42464a

64

Paznoxenne Ha MHOXKUTEIH C IIOMOIIIBIO
(dbopMyI1 KBaipaTa CyMMBI
U KBaJpara pasHOCTH

Bbubmunoreka LIOK
https://m.edsoo.ru/7{424c12

65

PaznoxeHne Ha MHOXKHTENHN € TIOMOILBIO
dopmMyI KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7{424£d2

66

YMHOKEHUE Pa3HOCTH JIBYX BBIPaKCHHUM Ha UX
CymMMy

bubmunoreka LIOK
https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0

67

YMHOKEHUE Pa3HOCTH JIBYX BBIPAKCHUM HA UX
CyMMy

68 | PaznoxeHue pa3HOCTH KBaIpaTOB Ha bubmmoreka [JOK
MHOXHTEIN https://m.edsoo.ru/7f423312
69 | PaznoxkeHue pa3HOCTH KBaIpaToOB Ha bubmmoreka [JOK
MHOXHTEIH https://m.edsoo.ru/7f4237fe
70 | PaznoxkeHre HA MHOYKUTEIU CYMMBI U Pa3HOCTH bubnuotexa [JOK
KyboB https://m.edsoo.ru/7f4239de
71 | Pa3noskeHue Ha MHO>KUTEIN CYMMBI U pa3HOCTU
KyOOB
72 | KoutpomnbHas padota Ne 7 o teme «DopmMyisl
COKPAIIEHHOTO YMHOKEHUSI
73 | IIpeoOpa3oBaHue 11ETOTO BEIPAKECHUS B
MHOTOWIEH
74 | IlpeoOpa3oBaHue 1IETOTO BEIPAKECHUS B
MHOTOWIEH
75 | IlpuMmeHeHue pa3audHbIX CIOCOOOB IS
pa3oKEeHUs Ha MHOKUTEIHN
76 | IlpuMmeHeHre pa3IMYHBIX CIIOCOOOB TSI
pa3n0oKeHUs. HA MHOXKHUTEIH
77 | Ilpumenenue nmpeoOpa30BaHUM MEITBIX
BBIPAKECHUI
78 | KonTposbHas padota Ne 8 mo Teme
«IIpeobOpa3oBaHme ETBIX BRIPAKCHUI)
79 | Ananu3 KOHTPOJBHOUM paboThL. JIMHEHOE bubnuoreka [JOK
YPaBHCHHE C IBYM: IIEPEMCHHBIMU https://m.edsoo.ru/7f427¢32
80 | JIuneitHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU bubmmoreka [JOK
https://m.edsoo.ru/7f427e8a
81 | I'paduk MMHEHHOTO ypaBHEHHS C ABYMS
nepeMeHHbIMU
82 | I'paduk MMHEHHOTO ypaBHEHHUS C ABYMS

NIepeMEHHBIMU



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

83 | Cucrtembl TUHEWHBIX YPAaBHEHUN C ABYMSI 1 bubmmoreka [JOK
TIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
84 | CucreMbl TMHENHBIX YPaBHEHUH € JByMS 1
NIepeMEHHBIMU
85 | Cnocob mojcTaHOBKH 1 bubmuoreka [IOK
https://m.edsoo.ru/7f4284de
86 | Crioco0 noacTaHOBKHA 1 but6mmoreka [IOK
https://m.edsoo.ru/7f42865a
Croco0 noJICTAaHOBKHU 1 bubmuoreka [IOK
]7 https://m.edsoo.ru/7f4287d6
88 | Crocob crnoskeHust 1
89 | Crocob crnoskeHust 1
90 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUI 1
91 | Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM YPaBHEHUN 1
92 | Pewienue 3aa4 ¢ IOMOILBIO CUCTEM YpaBHEHUI 1
93 | KonrponbHas padora Ne 9 o Teme 1
«CHCTEMBI TMHEUHBIX YPABHEHU»
94 | AHanu3 KOHTPOJILHOM paboThl. [ToBTOpEHNME. 1 bubmuoteka [JOK
DyHKIMH https://m.edsoo.ru/7f429¢c6¢
95 | IloBTopenue. CTeneHb ¢ HATYpaJIbHBIM | bubnuotexa [JOK
TOKa3aTeNeM | €€ CBOHCTBA https://m.edsoo.ru/7429{32
96 | IloBropenue. Cymma 1 pa3HOCTb MHOTOUYJIEHOB. BuGmoreka LIOK
[Tpou3BeneHne oAHOUWIEHA M MHOTOUJIEHA. 1 https://m.cdsoo.ru/7f42a0e0
[IpousBencHrEe MHOTOWICHOB
97 | IloBTOopenue. @opMyJibl COKPAILIEHHOTO | bubnuoteka [JOK
YMHOXCHUS https://m.edsoo.ru/7f42a27a
98 | IloBTOopenue. Pemenue 3anau 1
99 | UroroBasi KOHTpOMbHas paboTa 1
100 | Utorosslii ypok 1
1

101

[IpencraBienne NaHHBIX B TAOIUIIAX.



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

102

W3BrieyeHne u HHTEPIIpETalus TaOIUYHBIX
JTAHHBIX

103

[IpakTuueckas padora "Tadmuipr"

104

I'paduueckoe mpeacraBieHUe JaHHBIX B BHJIE
KPYT'OBBIX, CTOJIOMKOBBIX JHAarpaMm

105

[IpaxkTuueckas padora "Jluarpammer”

106

UYucnoseie Habopbl. CpenHee apumMeTndeckoe

107

MenunaHna yicnoBoro Habopa. Y cToiunBOCTb
MCIUAaHBI

108

MenunaHna yicnoBoro Habopa. Y cToi4nBOCTb
MCOUAaHBI

109

HaI/I6OJIBHlee 1 HAUMCHBIICC 3HAUYCHUA
4HCIIOBOr0 Habopa. Pazmax

110

HaI/I6OJIBHlee 1 HAUMCHBIICC 3HAUYCHUA
4HCIIOBOr0 Habopa. Pazmax

111

KontponsHas padora Nel o remam
"[IpencraBnenue ganHbix. OnucarenbHas
crarucTuka'

112

CryvaitHast ®3MEHUYUBOCTD (TTPUMEPHI)

113

YacToTa 3Ha4YeHUM B MacCHUBE JaHHBIX

114

I'pynnuposka

115

I'mcrorpammel

— | | | p—

116

[Ipaktuueckas padota "CiyuaitHas
W3MEHYHUBOCTB"

117

I'pad, Bepmuna, pedpo. [IpeacrarieHue
3aJ1auy C MOMOIIBIO rpada

118

Crenens (BaJICHTHOCTD) BEpIIMHBL. YK CIIO
p€6ep u cymmapHas creneHs BepiuH. Llens u
OUKII

119

Hens u muko. [Tyte B rpade. [Ipencrasnenue o
CBSI3HOCTH Tpada

120

[IpencraBnenne 00 OpHEHTUPOBAHHBIX Tpadax




121

Ciry4aifHbIi ONBIT U CITydailHOE COOBITHE.
BeposiTHOCTB 1 yacToTa cOOBITUS

122

MoHera u urpaiibHas KOCTb B TEOPUU
BEPOSTHOCTEM

123

[TpakTrueckas padota "Yactora BeIaeHUS
opsa"

124

Kontponbhast pabota Ne2 mo Temam
"Cry4aitHast UBMEHYHBOCTb. [ padml.
BeposiTHOCTB citydaitHOTro coObITHS "

125

WTtoroselil ypok

8 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTshI

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejbHbIE pecypchl

Anrebpanueckas 1pooOb

bubmunoreka LIOK
https://m.edsoo.ru/7f430382

JlonmycTuMble 3HaYE€HHUS IEPEMEHHBIX,
BXOSIIUX B aJIreOpandecKre BEIPAKEHUS

ﬂOHYCTI/IMI)Ie 3HA4YCHHA IICPEMCHHBIX,
BXOOAIIUX B anre6panquKHe BBIPpAXKCHUSA

OCHOBHOE CBOMCTBO aJireOpandecKoi 1poodu

but6mmoreka [IOK
https://m.edsoo.ru/7f4308e6

Cokparenue apooei

but6mmoreka [IOK
https://m.edsoo.ru/7f430a8a



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a

bubmunoreka LIOK

6 Coxpauerne podeit https://m.edsoo.ru/7f430144
Cokparenue apooei bubmorera [IOK

7 https://m.edsoo.ru/7f430144
CroxxeHue, BBIMUTaHUE, YMHOKEHHE U JCICHUE bubmunoreka LIOK

8 anreOpanvecKkux apooeit https://m.edsoo.ru/7f43128¢
CnoxeHue, BBIUUTaHUE, YMHOXKEHHUE U JICTICHUE bubmmoreka [JOK

9 anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
CnoxeHue, BBIUMTaHUE, YMHOXKEHHUE U JICTICHUE bu6nuoreka [IOK

10 anredpandeckux apooeit https://m.edsoo.ru/7f4318¢c2
CnoxeHue, BBIMUTaHUE, YMHOKEHHE U JCICHUE bubmunoreka LIOK

11 anreOpanvecKux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBanue BBIpaKEHHIA, COIAEPIKALIIX Bu6muorexa [JOK

12 anreOpanyeckue qpodu https://m.edsoo.ru/7f43259¢
[IpeoOpazoBanme BBIpaXEHUH, CONCPKAIIIX bu6nuoreka [IOK

13 anredpandeckue apodu https://m.edsoo.ru/7f432736
[TpeobpazoBanue BbIpaKEHHM, COIEpPIKaALIIX bubnmnoreka [JOK

14 anreOpanveckue Qpoou https://m.edsoo.ru/7f432736
KontponsHas pabora o teme Bu6muotexa [JOK

15 "AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
KBanpaTHblii KOpeHb U3 ynClia bubmmorexa LHOK

16 https://m.edsoo.ru/7f42d452
[TonsiTHE 00 UPPALMOHAILHOM YUCIIE bubmorexa [IOK

17 https://m.edsoo.ru/7f42eaaa
JlecsiTuuHbie TPUOTUKSHUS UPPALMOHATBHBIX

18 qucel

19

JlecsTuunble MPUOTMKEHUS HPPALMOHAIBHBIX
yucen



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

20 JleicTBUTENIbHBIE YKCIIa 1

21 CpaBHeHME AEHCTBUTEIBHBIX YHCEI 1

22 CpaBHeHuE EHCTBUTENBHBIX YUCEI 1

23 Apudmernueckuil KBapaTHbBII KOPEHb 1

24 YpaBHeHue BUaa X* = a 1
CoiicTBa apu(MeTHUECKUX KBaJIPATHBIX ) bu6nuorexa [IOK

25 KOpHEU https://m.edsoo.ru/7f42d862
CgoiicTBa apu(PMETHISCKUX KBAJAPATHBIX | bu6nuoreka [IOK

26 KOpHEM https://m.edsoo.ru/7f42d862
[IpeobpazoBaHre YNCIOBBIX BBIPAKCHUH, ) Bu6muotexa [JOK

27 COJIepKAINX KBAJIPaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[IpeobpazoBaHre YNCIOBBIX BBIPAKCHUH, ) bu6bnuorexa [IOK

28 COIEpKAIUX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
[TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, | bubnmnoreka [JOK

29 COJIepKaINX KBAJIPaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeobpazoBaHre YNCIOBBIX BBIPAKCHUH, ) Bu6muotexa [JOK

30 COJIepKAINX KBAJIPaTHbIE KOPHU https://m.edsoo.ru/7f42¢262
KonTtponbHas padora no Temam "Yucna. )

31 Boruncnenus. KBagparaeie kopHu'"
KBanpaTHOe ypaBHEHUE 2 bubmmorera LOK

32 https://m.edsoo.ru/7f42eela
Henonnoe kBagpaTHOE ypaBHEHUE 1 bubmmorera LOK

33 https://m.edsoo.ru/7f42eela
Henonnoe kBagpaTHOE ypaBHEHUE 1 bubmmorexa LHOK

34 https://m.edsoo.ru/7f42eela
dopMyia KOpHEW KBaIpaTHOIO YPaBHEHUS 1 bubmmorexa LIOK

35

https://m.edsoo.ru/7f42£158



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

dopmyiia KOpHEN KBAJPaTHOTO YPaBHEHUS

bubmunoreka LIOK

36 https://m.edsoo.ru/7f423{6
dopmyiia KOpHEN KBAJPaTHOTO YPaBHEHUS bubmorexa OK

37 https://m.edsoo.ru/7f42f5a4

bu6nuoreka [IOK
38 Teopema Bitera https://m.edsogru/7f42fef0
bu6nuoreka [IOK

39 Teopema Bitera https://m.edsocE.Iru/7f43OO76
Pewienne ypaBHeHul, CBOAAIMXCS K bu6nuorexa [IOK

40 KBAaIPATHBIM https://m.edsoo.ru/7f43¢c542
Pemenne ypaBHeHui, CBOAAIIMXCS K bubnmnoreka [JOK

41 KBAJIPATHBIM https://m.edsoo.ru/7f43¢3d0
[Ipocreiimme qpoOHO-paIMOHATBHBIE bubnmoreka [JOK

42 ypaBHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimme 1poOHO-paIMOHATILHEIE bu6nuoreka [IOK

43 ypaBHEHUS https://m.edsoo.ru/7f432bb6e
Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO bubmoreka [{OK

44 KBaJ[paTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢
Penienne TeKCTOBBIX 33124 C TIOMOIIBIO bubmunoreka LIOK

45 KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42£8f6
Kontponbnas padota mo teme "KBanpaTHbie bu6nuoreka [IOK

46 ypaBHeHUs" https://m.edsoo.ru/7f430112

47 KBagpaTHblii TpEXUIICH

48 KBanpaThslii TpéxuneH
Pa3znoxxeHne kBagpaTHOro TpEXUaeHa Ha bubnmoreka [JOK

49 MHOKHUTEIU https://m.edsoo.ru/7f42fd38
PasnoxeHnue kBagpaTHOro TpEXWieHa Ha Bu6muorexa [JOK

50

MHOXUTCIN

https://m.edsoo.ru/7f42{d38



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

51

KonTponpHas padora o temam «KBagpatHbrit
TpexwieH"

52

JIuHeitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMHU,
ero rpaduk, IpUMephl pelIeHUs] ypaBHEHUH B
IEJIbIX YHCIax

53

JIuHeitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMHU,
ero rpaduk, IpUMephl pelIeHUs] ypaBHEHUH B
LENbIX YUCIIax

54

JInneliHOEe ypaBHEHME C IBYMs IIEPEMEHHBIMU,
ero rpauk, IpuMepbl peleHHs ypaBHEHHH B
LEJIBIX YUCIIaX

55

Pewienue cucreM IByX JIMHEWHBIX YPABHEHUM C
JBYMsI [IEPEMEHHBIMU

56

Pemenue cucrem AByX JIMHEWHBIX YPAaBHEHUM C
JBYyMsI IEpEMEHHBIMU

57

Pewenue cucreM IByX JIMHEWHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

58

[Ipumepsl permieHns: CUCTEM HETMHENHBIX
YPaBHEHUU C JIBYMsI IEPEMEHHBIMU

59

[IpumMepsl perieHrs CUCTEM HETMHEMHBIX
YpaBHEHUH € ABYMS [T€PEMEHHBIMU

60

I'paduueckas HHTEpHIpETALIUS YPABHEHUS C
JIBYMsI [IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

bubmunoreka LIOK
https://m.edsoo.ru/7f43d6d6

61

I'paduueckas MHTEpIpETALIUS YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

bubmunoreka LIOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Penienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO CUCTEM

62 .
ypaBHEHHUI
63 Pemenne TeKCTOBBIX 33J1a4 ¢ IOMOIIBIO CUCTEM
YpaBHEHU U
64 Pemienne TeKCTOBBIX 33a/1a4 ¢ TOMOIIbIO CUCTEM
ypaBHEHUU
65 KontponbHas pabota no Teme «YpaBHEHUS.
CucreMbl ypaBHEHUN»
66 HucnoBble HEPABEHCTBA U UX CBOMCTBA
67 YucnoBble HEpaBEHCTBA M UX CBOMCTBA
68 HepaBeHcTBO ¢ 0HOM ITIEpEMEHHON
69 JIuHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOMN bubnmnoreka [JOK
U UX pEIIEHUE https://m.edsoo.ru/7f42c692
20 JIuHeiliHble HEPAaBEHCTBA C OJHON IEPEMEHHOM Bu6muotexa [JOK
U UX pelIeHue https://m.edsoo.ru/7f42¢840
71 JIvHeitHbIe HEpaBEHCTBA C OAHON EPEMEHHOM
U UX pelIeHUE
7 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
7 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM bubmmoreka [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
74 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PEIICHUE
75 N300paxeHue pemeHus JMHEHHOTO bubnmnoreka [JOK
HEPABEHCTBA M MX CUCTEM HA YHCIOBOU MPSIMOI https://m.edsoo.ru/7f42c9e4
76 N3o0pakenue pemeHus TMHEHHOTO Bu6muotexa [JOK

HEPABEHCTBA U UX CUCTEM HA YHCIIOBOU MPSIMOM

https://m.edsoo.ru/7f42c¢9¢4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

KonTtponsHas pabora no Temam "HepaBeHcTBa.

77
CucreMbl HepaBeHCTB"
73 [Tonsitue GyHKIHIM. 96HaCTL ompeneNeHus u ngj;;fg;grouﬁf%kll
MHOPKECTBO 3HAUCHMI yHKIIN https://m.edsoo.ru/7f433d84
79 Cnioco6wI 3aanust GyHKIIUMA
80 I'padux pynkumn
21 CgoiicTBa GyHKIIMH, UX OTOOpaKEHUE Ha
rpaduke
82 Urenue u nocrpoeHue rpadukoB GyHKIIHMA
23 [Tpumeps! rpadukoB GyHKIMNA, OTpaXKAIOIIUX
peabHBIE MPOIIECCHI
%4 DyHKIIUH, OMUCHIBAIONINE TIPSIMYIO U 00paTHYIO bubmuoteka [JOK
MIPOTIOPITMOHATBHBIC 3aBUCUMOCTH, X TPpapuKu https://m.edsoo.ru/7f434bbc
85 l'unepbona
86 ['unepOomna
bubmmoreka [JOK
87 Ipaduk pynkum y = x* https://m.edsofm/7f4343e2
bu6nuoreka [IOK
88 Ipaduk pynkum y = x* https://m.edsogm/7f434572
Oyakun y =x%,y =x3, y = VX, y = [X[;
89 rp};(bnlflecx};e pe’;eHHe’ 3}1]paBHe’H};H71 |I/I |(’ZI/ICT6M bubmorexa OK
. https://m.edsoo.ru/7f434d38
YpaBHEHHIA
2 v=x3 v=VY — |l
90 f;)};l(i)l;itix};e );)e’;em)/l(e’ 3}1]paBHXe’H};H71 |I/)I( |(’ZI/ICT6M bubmorexa [IOK
. https://m.edsoo.ru/7f434eb4
ypaBHEHHUI
91 KonTponpHas padora o teme « ODyHKITUH.

UucnoBble QyHKITUI»



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

92 Crenens C 11eJ1bIM NTOKa3aTelieM 2
CranpmapTHas 3anuch yncia. Pazmepsl 00beKTOB
93 OKPY’KaIOIIero MUpa (OT 3JI€MEHTAPHBIX YaCTHUI]
JI0 KOCMUYECKHUX 00BEKTOB), JNIUTEILHOCTh
IIPOLECCOB B OKPYKAIOILIEM MUPE 2
94 | CpoiicTBa cTENeHH ¢ IebIM TTOKa3aTelieM 1
95 CBOICTBA CTEIEHH ¢ TIEJIBIM TTOKa3aTelieM 1
96 CBoiicTBa CTENEHU C II€JIBIM NTOKa3aTelIeM 1
97 | CaoiicTBa cTENeHH ¢ IeIbIM TTOKa3aTelieM 1
98 CBoiicTBa CTENEHU C II€JIBIM NTOKa3aTelIeM 1
99 KonTtponpHas padota no teme "CterneHs ¢
LIEJILIM ITOKa3areiieM" 1
100 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 Bu6muotexa [JOK
KypcoB 7 u 8 KjaccoB, 00001eHe 3HAaHU I https://m.edsoo.ru/7f4371aa
101 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB ) bu6nuorexa [IOK
KypcoB 7 u 8 KJIaccoB, 000011IeHIe 3HAHUI https://m.edsoo.ru/7f43736¢
102 IToBTOpEHKME OCHOBHBIX MOHATUIA U METOJIOB 1 bu6nuoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HAaHU I https://m.edsoo.ru/7f437510
103 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B ) Bu6muotexa [JOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/7f4376b4
bubmunoreka LIOK
104 Wrorosast kKoHTpoOJbHASA paboTa 1 hitps-//m.cdsoo.r/ 7436588
105 IToBTOpEHNE OCHOBHBIX MOHATHI U METOOB ) bu6nuorexa [IOK
KypcoB 7 u 8 KJIaccoB, 000011IeHNe 3HAHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 135

I[TPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KontpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTe/bHbIE pecypchl

PanmonanesHbIe yncia, uppaloHaIbHbIC YHUCTA,
KOHEYHBIE 1 OECKOHEUHBIE JIECATUYHBIE IPOOHU

MHOXECTBO JCHUCTBUTEIBHBIX YHCEIT,
EHCTBUTEILHBIE YUCIIA KaK OSCKOHEYHBIE
NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE MEKIY
MHO>KECTBOM JIEHCTBUTEIBHBIX YHCEN U
MHO’KE€CTBOM TOYEK KOOPJAMHATHON PSMOM

CpaBHeHME IEUCTBUTEIBHBIX YHCEIL,
apudmeTnuecKkue AeUCTBUS C ACHCTBUTETLHBIMU
YUCIaMHU

[TpubnuxEHHOE 3HaYCHNE BETMYUHBI, TOYHOCTD
NpUOIKEHUS

OkpyrieHue uncen

Oxkpyrienue yucen

[Ipukuka u olieHKa pe3yIbTaTOB BHIYMCICHHI

NeliNe N NN

IIpukuaka 1 OLIEHKa pPe3yJIbTATOB BBIYUCICHUI

S S [ S Y

10

KontponbHas pabota mo teme «JlelicTBUTEIbHBIC
quCIay

11

KBagparnunas gynxkius, e€ rpadux u cBoiicTBa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f4396¢6

12

Ksagparnunas gynkius, e€ rpaduk u cBoiicTBa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f439842



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842

Bbu6nmuoreka [JOK

13 Ksagparnunas gynkius, e€ rpaduk u cBoiicTBa https://m.cdsoo.r/7£4399b4
14 [TapaGosa, KOOpAMHATHI BEPUIMHBI TAPAOOJIBI, bubmmoreka [JOK

0Ch CHMMETPHH TapaldoIIbl https://m.edsoo.ru/7f439eb4
15 [Tapabosa, KOOpAUHATHI BEPILINHBI TApaOOIIbI, bubnuoreka [IOK

0Chb CHMMETpPHUU Tapaboibl https://m.edsoo.ru/7f43a03a
16 [Tapabomna, KoopMHATHI BEPIIWHBI TapaOOITbI, bubnnorexa HOK

0Ch CHMMETPHH TapaldoIIbl https://m.edsoo.ru/7f43alac
17 [TapaGosa, KOOpAMHATHI BEPUIMHBI TApPaOOJIbI, bubmmoreka [JOK

0Ch CHMMETPHH TapaldoIIbl https://m.edsoo.ru/7f43a3 le
13 [Tapabosa, KOOpAUHATHI BEPILINHBI TApaOOIIbI, bubnumoreka [IOK

0Ch CHMMETpPUU TapaboIbl https://m.edsoo.ru/7f43a526
19 [Tapabomna, KoopMHATHI BEPIIWHBI TapaOOITbI,

0Ch CHMMETPHH TapadoIIbl
20 I'paduku pynkmmit: y =kx, y =kx + b, y=k/x,

y=X*, y=VX, y=Ix|
)1 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x,

y=x*, y=VX, y=[x|
” I'paduku pynkmmit: y =kx, y =kx + b, y=k/x,

y=X*, y=VX, y=Ix|
” I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x,

y=X*, y=VX, y=Ix|
24 I'paduxu Gynkumit: y = kx, y =kx + b, y=k/x,

y=x*, y=VX, y=[x|
’5 I'paduku pynkmmit: y =kx, y =kx + b, y=k/x,

y=X*, y=VX, y=Ix|
26 Kontponbnas padota mo teme "dyHkiun" bubmorexa [TOK

https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84

JInneliHoe ypaBHeHMe. Pelienre ypaBHEeHUH,

Bubnmuorex [IOK

27 CBOIAINUXCA K JTUHEUHBIM https://m.edsoo.ru/7f43bf66
73 JIuneliHoe ypaBHeHMe. Pelienre ypaBHEeHUH,
CBOJALIUXCS K JINHEHHBIM
29 KBagparHoe ypaBHeHue. Pemienue ypaBHeHHI, bubmmoreka [JOK
CBOJISIIIIAXCS K KBAJPATHBIM https://m.edsoo.ru/7f43¢542
30 KBagparnoe ypaBaenue. Pemnienue ypaBHeHui, bubmmoreka [JOK
CBOJISIIIIAXCS K KBAJPATHBIM https://m.edsoo.ru/7f43c542
31 bukBanpaTHbie ypaBHEHUS buommorexa IOK
https://m.edsoo.ru/7f43¢3d0
32 bukBanpaTHbie ypaBHEHUS buommorexa IOK
https://m.edsoo.ru/7f43¢3d0
IIpuMepsl perieHus: ypaBHEHUN TPEThEU U
33 4eTBEPTOM CTENEHEHN pa3oKEHUEM Ha
MHOKHTEIIN
IIpuMepsl perieHus: ypaBHEHUN TPEThEU U
34 YETBEPTOU CTEIIEHEH pa3IOKECHUEM Ha
MHOXXUTEIN
35 Pemenue npoOHO-paliMOHaNBHBIX YpaBHEHHUHA bubmmorexa LHOK
https://m.edsoo.ru/7f43c9b6
36 Pemenue npoOHO-paliMOHaNBHBIX YPaBHEHHHA buommorexa LIOK
https://m.edsoo.ru/7f43c9b6
37 Pemienue TeKCTOBBIX 337a4 alreOpandeckum
METOJIOM
18 Pemienune TekcToBBIX 3aa4 alreOpandeckum
METOJIOM
19 Pemienue TeKCTOBBIX 3a7a4 alreOpandecKum

METOIOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

KonrponbHas pabota o Teme "YpaBHEHUs C

40 OJIHOM mepeMeHHOM1"
41 VYpaBHEHUE € IBYMS IEPEMEHHBIMU U €TI0 bubanorexa HOK
rpadpux https://m.edsoo.ru/7f43d0b4
4 VYpaBHEHHE ¢ IByMS IEPEMEHHBIMH U €70 bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
43 Cucrema 1ByX JTUHENHBIX YPAaBHEHHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelieHue
44 Cucrema 1ByX JTUHENHBIX YPAaBHEHHUH C ABYMsI
IIEPEMEHHBIMU U €€ peleHue
45 CucreMa IByX JUHEUHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pelieHue
46 Cucrema 1ByX JTUHENHBIX YPAaBHEHHUH C ABYMsI
IIEPEMEHHBIMU U €€ peleHUe
Pemenue cucteM AByX ypaBHEHHM, OJHO U3
47 KOTOPBIX HHHeﬁHOG,}; z[}l;l;roe — BTOpPOH bubnmorexa LHOK
https://m.edsoo.ru/7f43d23a
CTENEHU
Pemenue cucrem AByX ypaBHEHU, OJTHO U3
48 KOTOPBIX JINHEHHOE, a APYyroe — BTOPOU bubmorexa HOK
https://m.edsoo.ru/7f43d55a
CTENEHU
Pemenue cucrem AByX ypaBHEHU, OJTHO U3
49 KOTOPBIX JINHEHHOE, a APYyroe — BTOPOU
CTEIIEHU
Pewrenue cucreM AByX ypaBHEHUM, OJHO U3
50 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU
51 I'paduueckas HHTEpIPETALIUS CUCTEMBI

YPaBHEHUH C ABYMS IEPEMEHHBIMU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemienue TeKCTOBBIX 33aa4 alreOpandecKum

52
crocoo6om
53 Pemienue TeKCTOBBIX 3aa4 alreOpandecKum
crocoooM
54 Kontponbnas padota o teme "Cucremsl
ypaBHEHUN"
55 UucnoBble HEPABEHCTBA U UX CBOMCTBA
56 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubnmorexa LHOK
https://m.edsoo.ru/7f43ad5a
57 JIuHeliHbIe HEPABEHCTBA ¢ OJHOU IIEPEMEHHON U bubnuoreka [IOK
HX pelIeHUe https://m.edsoo.ru/7f43af08
53 JInHeliHbIE HEPABEHCTBA C OJTHOW ITEPEMEHHOMN U bubmmoreka [JOK
HX pEeIICHUE https://m.edsoo.ru/7f43af08
59 JIuneiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHON U bubmmoreka [IOK
HX pEIICHUE https://m.edsoo.ru/7f43af08
60 CucreMmsl JII:IHCI‘/JIHHX HEPABEHCTB C OJHOM
MEPEMEHHOMN U UX pelIeHre
61 CucreMsl .]'II:IHGI\/'IHI)IX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX pEelIeHUE
62 CucreMmsl JII:IHCI‘/JIHHX HEPABEHCTB C OJHOM
MePEMEHHOMN U UX pelIeHre
63 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE buommorexa LIOK
https://m.edsoo.ru/7f43b098
64 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE buommorexa LHOK
https://m.edsoo.ru/7f43b21e
65 KBanpaTHble HepaBEeHCTBA U UX PEIICHUE bubmorexa [TOK
https://m.edsoo.ru/7f43b5a2
66 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
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https://m.edsoo.ru/7f43b5a2

67

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

I'padmueckas uHTEpIIpeTaLlis HEPABEHCTB U

bu6mmoreka [IOK

68
CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
69 I'paduaeckas naTEpIIpETAIIMS HEPABEHCTB U
CHUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
70 KonrtponsHast pabora no teme "HepaBencrna"
71 ITonsiTME YKCIIOBOI TTOCIIEIOBATENBHOCTH bubmorexa HOK
s https://m.edsoo.ru/7f43e6¢6
7 3azaHue MOCIEI0BATEIIbHOCTH PEKYPPEHTHOM bubmuorexa [JOK
dbopMmyIoit 1 popmyIoii n-ro wieHa https://m.edsoo.ru/7f43ebda
7 ApudmeTrnueckas U reoMeTpuyecKas bubmmoreka [JOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e
74 Apudmernyeckas u reoMeTpudecKas bubmmoreka [IOK
[porpeccuu https://m.edsoo.ru/7f43f3b4
dopMyIbl N-To YjaeHa apupMETUIECKON U
75 FeOMETPUUYECKON MPOTPECCUid, CYMMBI TIEPBBIX N bubmorexa HOK
P poTp 4 p https://m.edsoo.ru/7f43f58a
YJICHOB
dopMyIbl N-To YjaeHa apupMETHIECKON U
76 F€OMETPUUYECKOUN MPOTrPECCUid, CYMMBI MIEPBBIX N bubmorexa HOK
P porp » Y p https://m.edsoo.ru/7f43ef2c
YJIEHOB
@opMyJIbI N-TO YjicHa apUPMETUUECKON U
77 reol;lez WYECKOUN Tpor zcgl)/lﬁ CYMMBI MIEPBBIX N bubmorexa [TOK
P porp » Y p https://m.edsoo.ru/7f43f0c6
YJIEHOB
@opMyJIbI N-TO YjicHa apUPMETUUECCKON U
Py . pud . Bbu6nmuoreka [JOK
78 F€OMETPUUYECKON MPOTrPeCcCuii, CyMMbI IEPBBIX N

YJICHOB

https://m.edsoo.ru/7f43{72¢



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
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®opmyIibl N-ToO YjeHa apu(pMeTHIecKoi u

79 F€OMETPUUYECKON MPOTrPECCUid, CYMMBI MIEPBBIX N bubmorexa [TOK
’ https://m.edsoo.ru/7f43f8a0
YJIEHOB
N300pakeHne 4wieHOB apu(pMeTHIecKoi u
80 reOMETPUUYECKOM MPOrpeccuii TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
N3o0pakeHue 4ieHOB apruhMETUIECKON U
81 reOMETPUUYECKOM MPOrpeccuii TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
82 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN pOCT
Bbu6nmuoreka [JOK
83 CloHbI€ TPOLEHTHI
https://m.edsoo.ru/7f43fe0Oe
Bbu6nmuoreka [JOK
84 CloHbI€ TPOLEHTHI
https://m.edsoo.ru/7f4401a6
85 KonTponbhas pabota no teme "Hucnosble bubmmoreka [JOK
OCJIEN0BATEILHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
86 3HaHUU. 3anuch, CpaBHEHUE, JEHCTBUS C
JNCHCTBUTENLHBIMH YUCIIAMU, YUCIIOBAS MIpsIMast
%7 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUH. [IpOLEHTHI, OTHOLIEHY S, IPOIIOPLIUU
28 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. OKkpyrieHue, npuoOInKEeHUE, OIICHKA
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
. bubmuorexa [JOK
89 3HaHUH. Pelrenne TeKCTOBBIX 3a4a4

apru(pMETHIECKUM CTIOCOOOM

https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

. bubmuorexa [JOK
90 3gaHui. Perenne TeKCTOBEIX 3a1a4
https://m.edsoo.ru/7f443cd4
apru(pMETHIECKUM CTIOCOOOM
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
. bubmuorexa [JOK
91 3HaHui. Pemenne TeKCTOBLIX 3a/1a4
https://m.edsoo.ru/7f443fea
apu(pMETHYECKUM CITIOCOOOM
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
92 snanuii. [IpeoOpa3zoBanne aareopandecKux bubmorexa LHOK
. I?, P P https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMMYCTUMBIC 3HAYCHUS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
. bu6mmoreka [IOK
93 3HaHui. [IpeobpazoBanue anredpandecKux
9 https://m.edsoo.ru/7f444364
BBIPOKECHHH, IOMyCTUMbIC 3HAUCHHS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
94 snanuii. [IpeoOpasoBanue anreopandecKkux bubmorexa LIOK
) Ii p p https://m.edsoo.ru/7f444612
BBIPOKECHHH, IOMyCTUMbIC 3HAUCHHS
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
95 suanuii. [IpeoOpa3zoBanue aareopandecKux bubmorexa LIOK
' Ii p p https://m.edsoo.ru/7f444a94
BBIPOKECHHH, IOMyCTUMbIC 3HAUCHHS
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
96 3HaHui. OyHKIMK: DOCTPOCHUE, CBOMCTBA bubmmorexa IOK
Y T P ’ https://m.edsoo.ru/7f444c56
M3YYCHHBIX (PyHKIIHN
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
. . bu6mmoreka [IOK
97 3HaHU. DyHKIUK: TOCTPOCHUE, CBOMCTBA
. https://m.edsoo.ru/7f444f44
M3YYCHHBIX (PyHKIIHN
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
. . bubmuorexa [JOK
98 3HaHU. DyHKIUK: TOCTPOCHUE, CBOMCTBA

M3YYEHHBIX (PyHKINN

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
99 3HaHUM. DyHKIUK: TOCTPOCHUE, CBOMCTBA
M3YYEHHBIX (PyHKINN

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f4452¢6

[ToBTOpeHMEe, 0600IIEHNE U CUCTEMATH3AIUS
100 3Hanuil. ['paduueckoe penieHne ypaBHeHUN U
UX CHCTEM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f445516

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

101 3Hanuil. ['paduueckoe pemnienne ypaBHeHUN U 1
WX CHCTEM

102 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS |
3gaHui. YnciIoBbIe MOCIe10BaTEILHOCTH

103 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 1
3gaHui. YnciIoBbIe mOCIe10BaTEILHOCTH

104 HToroBast KOHTpOJbHAs paboTa 1

105 O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 105



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YHAIIETI'OCSA

» Anrebpa, 8 kiacc/ Maxkapsrue F0.H., Munaiok H.I'., HemkoB K.W. u npyrue,
AKIIMOHEpHOE 00111ecTBO «31aTenbeTBO «IIpocBenieHue»
* Marematuka. AnreOpa: 7-i kjacc: 0a30BbId ypOBEHb: Y4eOHHK, 7 Kjacc/
Makaperues FO.H., Munmiok H.I'., HemkoB K.M. u gpyrue; mon pen.
TemsikoBckoro C.A., AknmonepHoe obmectBo «M3natenpctBo «IIpocBemnienner
* Maremaruka. AnreOpa: 9-i1 kiacc: 0a30BbI ypoBeHb: y4eOHUK, 9 Kiacc/
Makapeiues FO.H., Munmiok H.I'., HemkxoB K.M. u npyrue; mnoa pen.

TenskoBckoro C.A., AkinonepHoe odmectBo «M3aaTenscTBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI UISA ITPEITIOJABATEJIA

e Pypykun A. H. Iloypounsie pa3zpabotku mno anredpe, 7 kiaacc, M., BAKO,
2016

e Pypykun A. H. Iloypounsie pa3zpabotku mno anredpe, 8 kimacc, M., BAKO,
2016

o Twmamukun C.I'. Pacckassl o pusukax u matemarukax - M. MITHMO, 2001.

o Jlenman U. ., Bunenkun H. SI. 3a crpanuumamm yueOHHKA MaTeMaTUKU:
[Tocobue aist yuamuxcst cpeaHedt mkossl - M.: [IpocBemenue, 1989.

o Kmumenuenko /I. B. 3amaun mo Mmaremaruke s ar0003HaTenbHbIX: KH. 11
yyamuxcs 5-6 kinaccoB cpennen mkoiibl - M.: IIpocsemienue, 1992.

e Harubun ®. ®., Kanun E. C. Marematnueckas mxkatynika: [locodue mis

yuamuxcs.- M.: IIpocsemenue, 1984.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. http://www.school.edu.ru/ -Poccuiickuii 00pa3oBaTeIbHbBIN TOPTAI

2. http://www.lseptember.ru/ru/ - razera «llepBoe ceHTIOps»

3. http://all.edu.ru/ - Bce oOpazoBanue NuTepHeTa

4. http://www.edu.ru — O06pa3oBaTenbHbIi mopTan «Poccuiickoit oOpa3zoBaHUE»
5. http://www.school.edu.ru — Hamnuonaneueii  moprtan  «Poccuiickuii

o011e00pa3oBaTeIbHBINA TOPTAID)

6. https://edsoo.ru/ Enunas cucrema o61iero oopazoBaHus
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