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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM K3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B MPUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs ajanTallid B COBPEMEHHOM LU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsS HAOJIOJaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JOTHYECKOr0 MBIIUIEHUS] O0O0YyYarolMXCs: OHM HCIOJIB3YIOT JAEIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» Ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHUD», « Y paBHEHUS H
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JIMHUYN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUSI Kypca, B3aUMOICUCTBYS C
IpyrMMHM €ro JHHUAMH. B Xoje wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHueckoro s3bika. CopepxaTelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne muHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
JKU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C PAIMOHAIBHBIMH W WPPANUOHATIBHBIMH YHCIaMU, (OPMUPOBAHUEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.



Copepxanue AByX alreOpandeckux JUHUN — «AIreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyHaIOUIUXCS
MaTEMaTHUYECKOI0 amnmnapara, HEoOXOAUMOIo JUIsl pelIeHMs 3ajad MaTEeMaTHKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl Yy4YeOHBIH MaTepuan TPYHIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXXEHUI. ANreOpa AIEMOHCTPUPYET 3HAUYEHNE MAaTEMATUKH Kak
A3bIKa JUIS TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, ONHMCAHMS NPOLECCOB U
SBJIEHUN peanpbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JalbHENIIEe pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, M OBJAJCHUE HaBBIKAMH
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHUeCKOH MOJAeNIn
JUTSL OTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CroOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS
YMEHHMsI UCTOJIb30BaTh Pa3InYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaa B (POpMHpOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercsd Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHUS:
«Yucna ¥ BBIUUCICHUA», «ANreOpanyeckue BbIPAXKEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4MCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs, 3aIUCh 00bIIMX yucen. [IpouenTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJIE NPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcie mpsimMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITIOBOE 3HAYECHUE BBIPAKEHUS C IEPEMEHHOU. JlomycTrmble
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPRXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKIUU

Koopaunara Touku Ha npssmMou. UnciioBsle NpOMeEXKyTKH. PaccTosinue mexny
JABYMsI TOYKaMU KOOPAUHATHOMN IIPSIMON.



[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbX 3aBucumocteil. Ilonstue ¢ynkmun. I'padux
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmueckoe pelreHne JIMHEWHBIX ypaBHEHHWH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagpatHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHUCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAKEHUN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AnreOpandeckue BRIpOKCHUSAJIre0pandecKue BhIPaKeHus:

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPAaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckod JpoOu.
CnoxeHue, BbIYUTAHWE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOei.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysa KOpHEW KBaJIpaTHOTO YpPaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM!.

OyHKIMnPYyHKUUHA

[Tonsitue Qynkmuu. OOnaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux dynkuun. Yrenne cpoiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KIIACC



Yuciaa v BBIYMCICHUA

PanmonanpHpie 4Kcna, UppallMOHANBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIC APpoOr. MHOXKECTBO ACHUCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JIEWCTBUTENBHBIX YHWCEN, apuPMETHYEeCKue JEHUCTBUS C
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh MPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnukEéHHOEe 3HAUCHHUE BEIIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyTieHHe
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOMSIINXCS K KBagpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHwe TEeKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

VYpaBHeHue ¢ AByMsI NIEpEeMEHHBIMH M ero rpaduk. Pemienue cuctem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Jpyroe — BTOpoil crteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TNlepeMeHHOW. KBagpaTHele HepaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoOpauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucnoBele  nociaeAoBaTEIbHOCTUYUHMCIOBBIE  MOCAEA0BATEIbHOCTH M
Nporpeccuu

[IoHsiTHE YMCIIOBOM MOCHENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOI dhopmMyoi u Gopmysoi N-To YieHa.

Apudmernueckas u reoMmeTrpudeckas mporpeccur. DopMmynbl N-ro YieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxkenne uiaeHOB aprUMETHUYECKOH M TeOMETPUUYECKOM IMPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CioHbIE NPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKOW MaTeMaTUYECKOW MIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIIEHUWU MPAKTUYECKUX 3aaady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHW JKM3HM IS YCTENIHON MpodeccruoHaTbHOM
JESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHOU TPACKTOPUH 00pPa30BaHUS U KU3HEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHUN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JIeATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS IUBUIM3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKU M MAaTeMaTHYECKOU KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe Bocnuranue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATHUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS,  BEIEHUS  37A0pPOBOro  obOpa3a Ku3HM  (3M0pOBOE  TMHTAHUE,



cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(pIEKCUU, MPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY U TAKOT'O K€ IIpaBa IPYyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U PELICHUS 3a1ad
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH Ccpefpl, IUIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCJIEICTBUM JUIsI OKPYKAIOLIEH CpeIbl, OCO3ZHAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POOJIeEM U MMyTeH X PELICHUS;

8) aganTanusi K M3MEHAIMMUMCS YCJOBUAM COLMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IMOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTUYECKYIO IEATEIBHOCTb, B TOM YMCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE pEIIeHUs] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
HOCNEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIEC MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs]  IOHATUN, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (opmMyIHpoBaTh U  NpeoOpPa3OBBIBATH  CYXKIACHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0oOIIue,
YCIIOBHBIE;

e BBIBISTH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX,
npemjiaraTb  KpUTEPUM UL BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUCHHI 110 aHAJIOTUH;

e pa3dupaTh 10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIEHUH (IIpSIMbIE U OT
IPOTUBHOIO), MPOBOAWTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTesIbCTBa



MaTeMaTH4ecKnx (aKkToB, BBICTpaWBaTh APTYMEHTAIMIO, MPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA ¢ YYETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOLIUE MPOTHUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHME 1O  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOiM;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEJAEHHOTO HAOIOJEHUS, HWCCIIEI0BaHUs, OIECHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IIPOILIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIUU, JIAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh WU HMHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAUUMKU M HWILIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIIUSIMU;

OLICHUBaTh HAaAEKHOCTh MH(GOPMALUU MO KPUTEPUSIM, NPEI0KECHHBIM
yUHUTENEM MU CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO
XOJy pelIeHus 3aaui, KOMMEHTHPOBATh MOTYYCHHBIN pPe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1a€MON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEIEHHbIE Ha MTOUCK
peIlIeHusl, COMOCTaBISATh CBOM CYXJEHHUS C CYXICHUSMHU JPYTUX
YUaCTHUKOB JHAJIOTa, OOHAPYXUBATh PAa3IMYMEe M CXOJCTBO TO3MIIHMA, B
KOPpEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEJCTaBISITh  PE3yNbTaThl  pEHIeHHus  3aJadd,  OKCICPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUS C YYETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH;



MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYyAIbHOH pabOThl TPH PEIMIeHWH YYEOHBIX MaTEeMaTHYECKUX
3aad;

NPUHUMATH 1EJIb COBMECTHOU ACSITEILHOCTH, TUIAHUPOBATh OPTaHU3AINI0
COBMECTHOH paloOThI, pacmpeneisiTh BHABI pPadOT, JOTOBapHUBATHCA,
00CyX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opMax paboTel (0OCyXAcHUS, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBl W JPYTUE), BBIMOJHATH CBOK 4YacTb
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTHUMH WICHAMHU KOMAH]IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicCTBHS
Camoopranuzamnus:

CaMOCTOATENILHO COCTaBJIATH IUIAH, AJITOPUTM pPEIICHUS 33aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ YYETOM HOBOW MH(pOpMaIUu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Ipoiecca U
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATECIHLHOCTU MOCTABJICHHOW LIEJIN
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JTOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

BrITioNTHSATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIIOBBIX BBIPAKCHHUH, NMPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAKCHHM, COJEPIKAIIIX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTth OT omHOM (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JECATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSIOYMBATH PALIMOHATIbHBIE YKCTIA.

OKpyrasTh yKcIa.



BBINONHATS NPUKHUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHHUU
YUCJIOBBIX BBIPAKEHHWU. BBINOJIHATE AEUCTBHUS CO CTENEHSAMM C HATypaJIbHBIMU
IIOKa3aTeJISIMHU.

[IpuMeHATP  IPU3HAKK  JEIMMOCTH,  pa3JIOKECHUE HA  MHOXKUTEIH
HATypaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccmMaTpuBaeMbIX OOBEKTOB.

AuiredOpanyecKue BbIPpaKeHUA

Hcnonp30BaTh aiaredpandecKyr0 TEPMHUHOJIOTHIO M CHMBOJIMKY, TPUMEHATH
e€ B IpoLecce OCBOCHHS YUEOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BeInonHATE  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENsSA, TIPYNIHUPOBKU  CIIAraeMbiX,
npuMeHeHus: (POpMyJl COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU TOKa3aTEISIMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IEPEMEHHOW, NPUMEHSs IpaBUJIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METO/IbI IPU PEIICHUU JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonGupate mnpumepbl Map 4YHCElN, SBIAIOMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemars cuctemsl IByX JIMHEMHBIX YPAaBHEHUU C IBYMsI IIEPEMEHHBIMH, B TOM
qucie rpapuuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUM IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU



N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha
anredpanyeckoM s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM 10 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnoco® MpeACTaBICHUsS W aHATW3a MHPOpPMAIHH,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOXECTBE JIEUCTBUTEIIBHBIX
YKCeN /ISl CPAaBHEHUS, OKPYIJIEHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

[TpumeHsTh TOHATHE apU(PMETHUYECKOrO KBaJAPATHOTO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHH, UCIIOJb3Yys MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUW, COAEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AJsiredOpanvecKue BbIPpAKEHUA

[IpyMEHATP TOHATHE CTENEHUM C LEJNbIM IOKa3aTelIeM, BBINOJIHATH
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALUX CTENEHH C LEIbIM NTOKa3aTEeJIEM.

BbINONHATE TOXKIECTBEHHbIE NPEOOpa30BaHUsl PalMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTs npeoOpa3zoBaHUs BRIPAXKEHHUM IS PEILICHUS Pa3IMYHBIX 3324 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewate nMHENHBIE, KBAaJIpaTHbIE YPaBHEHUS W PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUl (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioBecHON (OPMYIMPOBKU 3amauu K €€ anreOpanyeckoit
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbl YPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M OJIYYEHHBIN PE3yIbTarT.



[IpuMEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIMHA

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCIITh 3Ha4eHHE (QYHKIWHM 10 3HAYCHHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIIHNE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucaa v BBIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breinmonuate apudmeTudyeckre JEHUCTBUS C  pallMOHAJIBHBIMU  UYHCIIAMH,
coyeTasg YCTHbIE M NHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUA C
UppalMOHAIbHBIMU YUCIAMU.

Haxomute 3HaueHHMs CTENEHEW C LENbIMU II0Ka3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyriaTh JIEUCTBUTEIBHBIC YHUCJA, BBINOJHATH MPUKUJKY peE3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewmiats JIMHEHbIE W KBaJApAaTHBIC YPAaBHEHUS, YPABHEHHS, CBOASIIMECA K
HUM, POCTENIIINE TPOOHO-pAllMOHATLHBIC YPaBHEHUS.

Pemate cucrtemsl NBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemate TekcTOBBIE 3amauM anreOpauvdecKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX MpeICTaBlIeHNH (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHS, €CIU UMEET, TO CKOJIbKO, U
npoyee).

Pemiate nuHelHbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pellleHue HEPABEHCTB HA YHMCIOBOW MPSIMOM, 3aMUCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATh PEIIEHHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 337a4.

DOyHKIUU



Pacno3naBath (QyHKIMM U3y4eHHBIX BHIO0B. lloka3piBaTh cxemMaTHUECKU
pacIoyoXeHne Ha KOOPIUHATHOW MJIOCKOCTH TpaduKoB QyHKIMA Buaa: y = KX, Yy
=kx+b y=kix, y=ax2 + bx +c,y=x3,y=1X Yy = |x|, B 3aBucuMocTH 0T
3HaYeHUH K0A()(PUIIMEHTOB, ONMMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U H300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUI 110 X IpaduKaM.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (HopMyIie, MPUBOIUTH MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOrPECCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IIpU
Pa3HbIX COCO0aX 3aaHMsL.

BBIMIONHATS  BBIYMCIEHHS C HCIOJb30BaHHEM (OpMya N-To  4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIMHATHOU
IIJIOCKOCTH.

Pemrate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LU (POBbHIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJrCOpaNeCKNE BEIPAKCHHA 27 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopumatet i rpaguu. Gynkim 24 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
> Tosroperne i 060bmerme 6 L https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
bubnunorexa LIOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bubmuorexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubmmoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
3) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
d DyHKuH. THCIOBHIE QyHKLHH 9 https://m.edsoo.ru/7f417af8
bubnmnorexa [IOK
1 IT 1
0 OBTOpEHHE K 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5



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 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Yucna u BeuucieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnunoreka [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus U HepaBeHCTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
° Dynxuun 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubnnoreka [JOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos
JlonoJtHUTENbHAS
Ne n/m Tema ypoka KonTposabHubie
Bcero uHdopmanus
padoThI
1 [ToHsATHE palOHATIEHOTO YHCIIA 1
5 Apudmernueckue I1eUCTBUS C 1
palnoHaAIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIAMH
4 Apudmernueckue T1eUCTBUS C 1
panroHaTBFHBIMHU YUCIAMH
5 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
6 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH
7 CpaBHeHue, yrnopsjoulBaHue 1
paMoOHATBHBIX YHCET
3 CpaBHeHue, yrnopsJoulBaHNue 1
panMoHaIBHBIX YHCE
9 CpaBHeHue, ynopsi04MBaHue 1
paMoOHAITBHBIX YHCET
10 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM 1
11 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1
12 CreneHs ¢ HaTypalabHBIM IIOKA3aTENEM 1
13 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1
14 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM 1
15 Perienue 0CHOBHBIX 3a/1a4 Ha Ipo0OH, 1

MPOLCHTHI U3 peaanoﬁ MPaKTUKA




Pemennie 0oCHOBHBIX 3a/1a4 Ha pOOH,

16 MPOLICHTHI U3 pPeaTbHOM MPAKTUKU

17 Pemennie ocHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 pPeaTbHOM MPAKTUKU

18 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOI MPAKTUKH

19 [Ipu3Haku genuMMoCTH, pa3ioKeHUs HA
MHOXHUTEJIN HATYPAJIbHBIX YUCEI

20 [Ipu3Haku AeMMMOCTH, Pa3JI0KEHUS Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEI

21 Peanbnsbie 3aBucumoctu. [pamasa u
o0OparHas MPONOPLUOHAIBHOCTH

99 Peanbubie 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIUOHATEHOCTH

93 Peanbnsbie 3aBucumoctu. [pamasa u
oOparHas MPOMOPIUOHATEHOCTH

24 Peanbnsbie 3aBucumoctu. [pamasa u
oOpaTHas MPOMOPIHUOHATEHOCTH

o5 KonTponbhas pabota no teme
"Panimonanshpie yncnia"

26 bykBeHHBIE BBIpa)KEHHUS

97 [Tepemennsbie. JlomycTruMbie 3HAYCHUS
MIePEMEHHBIX

28 dopmyitel

29 Dopmyisl
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

30 pacKpeITHE CKOOOK W TIPUBEICHUE
MOAOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH,

31 pacKkpbITHE CKOOOK U IPUBEIECHUE

OJIOOHBIX ClIaraeMBIX




IIpeoOpa3oBanue OyKBEHHBIX BBHIPAKECHUH,

32 pacKphITHE CKOOOK U IPUBEICHUE 1
MOI0OHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAXKECHUH,

33 packpbITHE CKOOOK U TIPUBEICHUE 1
MOJTOOHBIX CIaraeMbIX

34 CBolicTBa CTENEHU C HATYpPaJbHbIM 1
MoKa3areieM

35 CBolicTBa CTENEHU C HATYpPaJbHbIM 1
MoKa3areieM

36 CBolicTBa CTENEHU C HATYPAJIbHBIM 1
roKaszaresem

37 MHorousneHsl

38 MHOTro4IeHBI 1

39 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE 1
MHOTOYJICHOB

40 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE 1
MHOTOYJIEHOB

41 CrnoxeHune, BBIYATAHUE, YMHOKCHHE 1
MHOTOYJICHOB

42 CrnoxeHue, BBIYUTAaHUE, YMHOKCHHE 1
MHOTOYJIEHOB

43 DopMyIIbl COKPAIEHHOTO YMHOXKEHHS 1

44 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1

45 DopMyIIbl COKPAIEHHOTO YMHOXKEHHS 1

46 @opMyIIBI COKPAIIEHHOTO YMHOXEHUS 1

47 DopMyIIbl COKPAEHHOTO YMHOXKEHUS 1

48 PasnoskeHre MHOrO4JI€HOB HA MHOKUTEIN 1

49 Pa3nosxeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1

50 PasnoskeHre MHOrO4JI€HOB HA MHOKUTEIN 1




o1 Pa3no)xeHre MHOTrO4JI€HOB HA MHOYKUTENN 1

59 Kontponbnas paboTa mo teme 1
"Anrebpanyeckue BeIpaXeHus"

53 YpaBHeHHe, IpaBuiIa IpeoOpa3oBaHuUs 1
yYpaBHEHMsI, PABHOCUJILHOCTh YPaBHEHHH
JInHeHoe ypaBHEHHE C OJJTHOU

o4 IIEPEMEHHOM, pellIeHNe TMHEWHBIX 1
YpaBHEHUU
JIuneitHOE ypaBHEHUE C OJJHOM

55 IIEPEMEHHOM, pellIeHNe TMHEWHBIX 1
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU

56 MePEMEHHOM, pellieHne TMHEHHBIX 1
ypaBHEHUH

S7 Pemenue 3a1a4 ¢ oMol ypaBHEHUN 1

58 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHU I 1

59 Pemenue 3a1a4 ¢ momoIp0 ypaBHEHUH 1

60 Pemrenue 3aa4 ¢ momMomip0 ypaBHEHUH 1

61 JInHeliHOEe ypaBHEHHE C IBYMs 1
MEPEMEHHBIMU U €ro rpaduk

62 JInHeHoe ypaBHEHHE C IByMS 1
MIEPEMEHHBIMH U €ro rpaduk

63 Cucrema 1ByX JTUHENHBIX YPABHEHUH C 1
JBYMsI IEPEMEHHBIMU

64 Cucrema 1ByX JTUHENHBIX YPABHEHUH C 1
JIBYMsI IEPEMEHHBIMU

65 Cucrema 1ByX JINHEWHBIX YPAaBHEHUI C 1
JBYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JTUHENHBIX YPaBHEHUH € 1
JBYMsI IEPEMEHHBIMU

67 Pemenue cucrem ypaBHEHUN 1




68 Pemienue cucrem ypaBHEHHI 1

69 Pemenue cucreM ypaBHEeHUH 1

70 Pemenue cucrem ypaBHEHHI 1

71 Pemenue cucreM ypaBHEHUH 1

79 KonrtponsHas pabora o teme "Jlunelinsie 1
ypaBHEHUA"

73 KoopaunaTa Touku Ha pSIMOit 1

74 UwucioBble TPOMEKYTKH

75 YucnoBble IPOMEKYTKH

76 PaccrosiHne Mex1y IByMs TOUKaMU 1
KOOPJMHATHOU MPSIMOi

77 PaccrosiHre MeXy IByMSI TOUKAMH 1
KOOPJAMHATHOU IIPSIMOM

78 [IpsiMoyronbpHast cucTeMa KOOpIUHAT Ha 1
TUIOCKOCTH

79 [IpsiMmoyronibHas cucTeMa KOOpJUHAT Ha 1
IJIOCKOCTH

80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

81 ITpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

82 ITpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

83 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

84 TeHHE IrpauKOB peabHbIX 1
Y
3aBUCUMOCTEHN

85 Urenue rpauKkoB peabHbIX 1
3aBUCUMOCTEN

86 [TonsaTne GyHKIINU 1




87 I'padux GpyHKIIN 1
88 CaoiicTBa GyHKITUH 1
89 CaoiicTBa pyHKUINI 1
90 Jluneiinas QyHKIus 1
91 Jlunetinas GyHKIUSA 1
92 [TocTpoenue rpaduka TUHEHHON QYHKIIUHA 1
93 [TocTpoenue rpaduka TMHEHHON HYHKIIUHA 1
94 I'padux pynkuum y =[x| 1
95 I'paduk pynkmmm y =[x| 1
9 KonTponbhas padota no teme 1
"Koopaunats! u rpadpuku. Oyaxmmm”
[ToBTOpEHUE OCHOBHBIX MOHITUN U
97 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHITUN U
98 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HaHUH
99 [Ipomexxyrounas arrecranus 1
(xoHTpOJIbHAS paboTa)
IToBTOpEHUE OCHOBHBIX MOHATUHN U
100 METOJIOB Kypca 7 Kitacca, 00001IeHne 1
3HaHUH
IToBTOpEHNE OCHOBHBIX MOHATUHN U
101 METO/0B Kypca 7 Kiacca, 00001ieH1e 1
3HaHUH
IToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOOB Kypca 7 Kiacca, 00001ieH1e 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JlomoaHuTebHAS
uHpopmanus

KBagparHblil KOpEHb U3 YUCIIa

[TonsiTre 06 UppaLIMOHAIILHOM YHUCIIE

JlecaTUUHBbIE TPUOIINKECHHUS
HMPPALMOHAIIBHBIX YUCET

JlecaTUUHbIE TPUOIINKEHUS
HMPPALMOHAIIBHBIX YHCET

JleficTBUTEIBLHBIC YHCTIa

CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI

CpaBHeHI/IC HeﬁCTBHTCHLHBIX YHUCCII

© 00 N o o

Apudmernaeckuii KBaApaTHbI KOPEHb

YpaBHeHuUe BHIa X* = a

N

11

12

CaoiicTBa apu(PMETHICCKUX KBAAPATHBIX
KOpHEH

CBoiicTBa apupMeTHUECKUX KBAPATHBIX
KOpHEH

[IpeoOpa3oBaHue YHCTOBBIX BBIPAKECHHIH,
coJiepKalluX KBaJApaTHbIE KOPHU

13

14

15

[IpeoOpa3oBaHne YMCIOBBIX BBIPAXKEHUH,
coJieprKalluX KBaJpaTHbIE KOPHU
[Ipeobpa3oBaHue YHCTOBBIX BBIPAKECHUIH,
coJiepKalluX KBaJApaTHbIE KOPHU
[Ipeobpa3oBaHue YHCTOBBIX BBIPAKECHUI,
coJiepKalluX KBaJpaTHbIE KOPHU

16

CreneHs ¢ eJIBIM ITOKa3aTeaeM




CrangapTHas 3anuch uyncia. Pazmepsl
00BEKTOB OKpY:Karomiero Mupa (ot

17 3JIEMEHTAPHBIX YACTHII 10 KOCMUYECKUX 1
00BEKTOR), JUTUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIleM MUpe

18 CBOMCTBa CTEIEHU C LIEIBIM ITOKa3aTeIeM 1

19 CBOMCTBA CTCIICHU C IICJIBIM II0Ka3aTelIeM 1

20 CBOMCTBa CTEIEHU C LIEIBIM ITOKa3aTeIeM 1

21 CBOMCTBA CTCIICHU C IICJIBIM II0Ka3aTelIeM 1

22 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM 1

23 KBanpathslii TpéxusieH 1

24 KBanparupiii TpEXxuneH 1

o5 PaznokeHne kBaipaTHOTO TPEXWICHA HA 1
MHOKHTEIH

26 PasnoskeHne KBaipaTHOTO TPEXUIeHa Ha 1
MHOKHTEIH
KonTposbHas padoTa o Temam

27 "KBanpatnsle kopHu. CTeneHu. 1
KBanpatsslii Tpexunen"

28 Anrebpandeckast 1po0b 1

29 JlomycTuMble 3HAYEHUS TIEPEMEHHBIX, 1
BXOJIAIIUX B aIreOpandecKue BhIPaKCHUS

30 JlomycTuMble 3HAaYEHUS TEPEMEHHBIX, 1
BXOJIAIIUX B alre0pandecKkue BhIPaXKEeHUS

31 OcHOBHOE CBOMCTBO alredpanveckon 1
Ipodu

32 Coxkpatenue apobeit

33 Coxparmienne npooeit

34 Coxkpatenue apobeit




CJ'IO}KGHI/IC, BBIYUTAHUC, YMHOXCHHUC U

35 . 1
JIeICHUE alreOpandecKux apooei

36 CrnoxeHue, BBIYUTAHUE, YMHOXKCHHUE U 1
neneHune anredpanyeckux Apooeit

37 CrnoxeHue, BBIYUTAHUE, YMHOXKEHHUE U 1
JIeJICHUE alireOpandecKux apooei

38 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHUE U 1
JeICHUE alireOpandecKkux apooei

39 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1
anreOpandyeckue Apoou

40 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
anredpandeckue aApoou

41 [IpeoOpa3oBaHue BEIPpAKESHHH, COTEPIKALTUX 1
anredpandeckue aApoou

42 KonTponbhas padota no teme 1
"Anrebpanueckas 1poon"

43 KBanpatHoe ypaBHeHuE 1

44 HenonHoe kBasipaTHOE ypaBHEHUE 1

45 HenonHoe kBaagpaTHOE ypaBHEHUE 1

46 dopMyna KOpHEW KBaIpaTHOTO YPaBHEHHUS 1

47 dopmysa KOpHEN KBaJpaTHOTO YpaBHEHUS 1

48 dopMyna KOpHEW KBaIpaTHOTO YPaBHEHHUS 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pemenne ypaBHeHUH, CBOASIINAXCS K 1
KBaJ[paTHBIM

50 Pemenue ypaBHeHuit, CBOAAIUXCA K 1
KBaJIpaTHBIM

53 [Ipocreiinmme qpoOHO-paOHATEHEIC 1




ypaBHEHUS

[Ipocreiiume ApoOHO-paLlOHATIBHbIE

54
YpaBHEHHS

55 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
KBaJIpaTHBIX YPaBHEHHI

56 Perrenue TeKCTOBBIX 3a7a4 C TOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

57 Konrponsnas padora o reme "KBanparasie
ypaBHEHHUS"
JluneitHoe ypaBHEHUE C IBYMS

58 MePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pelIeHrs YpaBHEHUH B IENBIX YHCIIAX
JIuHenHoe ypaBHEHHE C IByMS

59 MepEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pelIeHrs YpaBHEHUH B IENBIX YHCIIAX
JIuHenHoe ypaBHEHHE C IByMS

60 MEPEMEHHBIMH, €ro rpaduk, mpuMepbl
peleHus ypaBHEHHH B IIEITBIX YUCIIAX

61 Pemenue cuctem IBYX JTMHEHHBIX
YpaBHEHHH C IBYMsI TIEpEeMEHHBIMU

62 Pemenue cuctem IBYX JTMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

63 Pemenune cuctem nByX TMHEHHBIX
YpaBHEHHH € IBYMsI IEPEMEHHBIMU

64 [TpuMeps! pereHust CUCTEM HEJIMHEHHbBIX
YpaBHEHHH ¢ IBYMsI IEpeMEHHBIMU

65 [Tpumeps! pemeHust CUCTeM HEIMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

66 I'paduueckas mHTEpIIpETAIUS YpaBHEHUS C




JIBYMsI IEPEMEHHBIMU M CUCTEM JIMHEWHBIX
YpaBHEHUH ¢ ABYMS MTEPEMEHHBIMU

I'paduueckas MHTEpIIpETAUS YPaBHEHUS C

67 JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU

68 Pemrenne TeKCTOBBIX 33/1a4 € TIOMOIIBIO
CUCTEM ypaBHEHUU

69 Pemrenne TeKCTOBBIX 33/1a4 C TIOMOIIBIO
CHUCTEM ypaBHEHUU

70 PemreHne TeKCTOBBIX 3aJ1a4 C IOMOIIBIO
CUCTEM ypaBHEHUI

71 UucnoBble HEPABEHCTBA U UX CBOMCTBA

72 UucioBble HEPAaBEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0/IHOM TTepeMEHHOM

74 JluHeitnbIe HEepaBeHCTBA C OJJHOM
MIEPEMEHHOMN U UX pelIeHUE

75 JInHeliHbIE HEPABEHCTBA C OTHOM
IIEPEMEHHOM U UX pELICHUE

76 JInHeliHbIE HEPABEHCTBA C OTHOU
[IEPEMEHHON U UX pELICHUE

77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
[IEPEMEHHON U UX pELICHUE

78 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOMN U UX pelICHUE

79 CucreMbl TMHENHBIX HEPABEHCTB C OJHON
[IEPEMEHHON U UX pELICHUE
N300paxeHnue perieHns JTMHEHHOTo

80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU

IpsAMOI




N3o0pakeHue pemeHus THHEHHOTO

81 HEPaBEHCTBA U UX CHUCTEM Ha YHCIIOBOM 1
NpAMOit

82 KonrponsHas pabora mo remam 1
"HepaBenctBa. CucteMbl ypaBHEHHIT"

83 [Tonstue GpyHkunn 1

84 OO6nacTp orpeeneHuss © MHOXKECTBO 1
3HaYeHUN PYHKIHUH

85 CriocoOb1 3aanust pyHKIHIA

86 I'paduk pynkumm

87 CaoiicTBa (yHKIINH, UX OTOOpaKEHUE HA 1
rpaduke

88 Urenue u noctpoeHue rpadukoB GyHKIUI 1

89 [Tpumeps! rpadukoB GyHKINH, 1
OTPaXKAIOIIUX PeATbHBIC MPOLIECCHI
OyHKIUH, OTIUCHIBAIOIINE MTPSIMYIO

90 00paTHYIO IPONOPIHOHATILHBIE 1
3aBUCHUMOCTH, UX TpaduKu

91 I'unepGona 1

92 I'umep6ona 1

93 I'paduk Qynkuuu y = x? 1

94 I'paduk Qpynkunu y = x* 1
Qyukwmny =x%y = x%y = Vx,y =

95 |x|; Tpaduueckoe penieHne ypaBHEHUH 1
CUCTEM ypaBHEHUI
dynxkimn = x%,y = x3,y = JVx,y =

96 |x|; rpaduueckoe perieHre ypaBHEHHN 1 1
CUCTEM ypaBHEHUI

97 IloBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1




KypcoB 7 u 8 KjaccoB, 00001IeHne 3HaHU I

[Ipomexxyrounas arrectraius (KOHTPOJIbHAs

%8 pabota) L

99 [ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB 1
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHU I

100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHU

101 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHHE 3HAHUN

102 [ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJI0B 1
KypcoB 7 U 8 Kj1accoB, 0000I1IeHre 3HAHUN
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9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

JlonoJtHUTENbHAS
uHpopmanus

PanyonanpHble yncia, MppaluoHaIbHbIE
Yrcia, KOHEUYHbIe M OECKOHEYHBIE
JECSITUUHBIE TPOOH

MHO0XECTBO JCHUCTBUTEIBHBIX YHCEIT,
JNIEWCTBUTENILHBIE YNCIIa KAK OECKOHEYHBIE
JECATUYHBIC TpOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEX1y MHOXXECTBOM J€HCTBUTENBHBIX
YHCceNl 1 MHOXXECTBOM TOUEK
KOOPJAMHATHOU MPSIMO

CpaBHeHHE NEUCTBUTEIBHBIX YHCEIL,
apudmeTnyecKue AeUCTBUS C
JEHCTBUTEIIbHBIMU YU CIIAMU

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yncen

OxpyrieHue yucen

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYHUCJIIEHUN

10

11

12

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

KBanpaTtHoe ypaBHeHue. Pemenue




ypaBHeHHﬁ, CBOOAIIMNXCA K KBaAPaTHBIM

KBanpatHoe ypaBHeHue. Penenne

13 YPaBHEHHUH, CBOAAIIUXCA K KBaJPaTHBIM

14 bukBanpartHbie ypaBHEHHUs

15 bukBanpartHbie ypaBHEHHUs
[Ipumepsl perieHrst ypaBHEHUN TPEThEel U

16 4eTBEPTOM CTETICHEH pas3sIoKECHUEM Ha
MHOKUTENH
[IpuMepsl perieHuss ypaBHEHUN TPEThEeU U

17 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOKUTENH

18 Pemenue npoOHO-paiMmOHATBHBIX
ypaBHEHUI

19 Penienune npo6GHO-paliioHaIBHBIX
YpaBHEHUN

20 Pemenne TeKCTOBBIX 3a/1a4
areOpanyeckuM MeTOJI0M

21 Pemenne TekCTOBBIX 3a/1a4
anreOpanvdecKuM METO0M

99 Pemenue TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M

93 KonTponbnas pabora no teme "YpaBHeHUs
C OJIHOM TIepeMeHHOI"

24 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €TI0
rpaduk

o5 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U €TI0
rpadux

26 Cucrema ByX JTUHEHHBIX YpaBHEHHH €
JBYMsI IEPEMEHHBIMU U €€ pellieHne

97 Cucrema ByX JTUHEHHBIX YpaBHEHHH ¢

JIBYMsI IIEPEMEHHBIMU U €€ peleHne




Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C

28 JBYMsI IEPEMEHHBIMU U €€ pEILICHUE

29 CucreMa JIByX JTMHEUHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pEILICHUE
Pemienue cucrem AByX ypaBHEHU, OJTHO

30 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOU CTENEHU
Pemenue cucrem AByX ypaBHEHUI, OJHO

31 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOU CTENEHU
Pemenue cucrem AByX ypaBHEHHUI, OJTHO

32 13 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOPOM CTEIEHU
Pemienue crucrem AByX ypaBHEHHI, OJHO

33 13 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOPOM CTEIEHU

34 ['padmyeckas MHTEpIIpETALINS CUCTEMBI
YpaBHEHUH C ABYMS IEPEMEHHBIMU

35 Pemenue TekcToOBBIX 3a/1a4
anredpandeckuM crnocodom

36 Pemenue TekcTOBBIX 3a/1a4
anredpandeckuM crnocodom

37 KonrtponsHas padorta no teme "Cucremsl
ypaBHeHHH"

38 UmncnoBble HEPaBEHCTBA U UX CBOWCTBA

39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

40 JInHeliHbIe HEpAaBEHCTBA C OJJTHON
NIEPEMEHHOI U UX pelIeHne

41 JIuHeliHbIe HEpAaBEHCTBA C OJJTHON
MIEPEMEHHOM U MX PEIICHHE

42 JIuneiiHble HEpAaBEHCTBA C OJHOU




IIEPEMEHHOM U UX PEILCHUE

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

43 MEPEMEHHOI U UX pelIeHue 1

44 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHOM U UX pelIeHue

45 CucTembl TUHEHHBIX HEPABEHCTB C OJHOMU 1
NEPEMEHHOM U UX pelIeHHne

46 KBaapaTHbpie HEPaBEHCTBA U UX PEIIEHUE 1

47 KBagparHblie HEpaBEHCTBA U UX PEILICHUE 1

48 KBaapaTHbie HEPABEHCTBA U UX PEIICHUE 1

49 KBagparHsle HEpaBEHCTBA U UX PELICHUE 1

50 KBaapaTHbie HEPABEHCTBA U UX PELICHUE 1
I'padmueckas nHTEpIpETALINS HEPABCHCTB

51 U CHCTEM HEPABEHCTB C ABYMsI 1
NePEMEHHBIMHU
I'padmueckas nHTEpIpETALINS HEPABCHCTB

52 ¥ CHCTEM HEPaBEHCTB C ABYMS 1
TIepEMEHHBIMH

53 KonTponbHas pabora no teme 1
"HepaBenctpa"

54 KBanpatnunas QyHkius, e€ rpaduk u 1
CBOMCTBA

55 KBanpatuunas ¢pynkuus, e€ rpaduk u 1
CBOWCTBA

56 Ksanpatuunas ¢pynkuus, e€ rpaduk u 1
CBOWCTBA

57 [Tapabona, KOOpAUHATHI BEpPIIUHEI 1
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl

58 [TapaGosna, KOOpAMHATHI BEPIIMHbI 1
napaboITbl, 0Ch CHMMETPHH MTapadoIbl

59 [Tapabona, KOOpAMHATHI BEpPIIUHEI 1




napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

[TapaGosna, KOOPAWHATHI BEPIIMHbI

60
napaboJIbl, 0Cb CHMMETPHUH TapadoIbl

61 [TapaOousa, KOOpAMHATHI BEPLINHBI
napa0oJIbl, 0Cb CHMMETPHH TapadoIbl

62 [TapaOousa, KOOpAMHATHI BEPLUINHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

63 I'paduku pynxumit: y = kx,y = kx +
by=k/xy=x"y=vxy=l|x|

64 I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|

65 I'paduku bynkuuit: y = kx,y = kx +
by =k/xy=x%y=Vxy=|x|

66 I'paduku pynxumit: y = kx,y = kx +
by=k/xy=x"y=xy=lx|

67 I'paduku bynkuuit: y = kx,y = kx +
by =k/xy=x%y=xy=|x|

68 I'paduxu pyuxumit: y = kx,y = kx +
by =k/xy=x%y=xy=|x|

69 KonrponsHas padora no teme "®@ynkuun"

70 TToHsATHE YHCITOBOM ITOCIEIOBATEILHOCTH
3aaHue NOoCIe0BaTeIbHOCTH

71 pexyppeHTHOH (opMyIioi u popmyroi N-
0 YJeHa

79 Apudmernueckas 1 reoMeTpuIecKas
IpOTrpeccuu

73 ApudmeTrnueckasi 1 reoMeTpuyecKas
POTPECCUH

72 @®opmyIiel N-To yieHa apupMeTHIeCcKoi u

F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI




MECPBLIX N 4JICHOB

75

76

®dopmyIbl N-T0 YieHa apuhMEeTUIECKON 1
reOMETPUUYECKON TPOrpecCrii, CyMMBbI
MEePBBIX N WICHOB

®dopmybl N-T0 YieHa apuhMEeTUIECKON U

reOMETPUYECKON POrpecCrii, CyMMBI
MEPBBIX N YJICHOB

77

@opmyIiel N-To WieHa apuPMeTHIECKON U
reOMETPUUYECKON TPOrPecCrii, CyMMBI
MIEPBBIX N YIECHOB

78

@opmyIiel N-To WwieHa apupMEeTHIECKON 1
r€OMETPUYECKON MTPOTPECCUM, CYMMBI
IIEPBBIX N WICHOB

79

80

81

N300pakeHue 4wieHOB apudMeTnieckoi u
r€OMETPUYECKON ITPOrPECCUi TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH

H300paxeHue wieHOB apupMeTUIeCcKoil u
reOMETPUUECKOM MpOorpeccuii TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH

JIMHENHBIN U YKCIOHEHIMATIBbHBIA POCT

82
83

Crno’xHbIe NMPOLIEHTHI

CrnoxHEIe IMPONLCHTHI

84

85

86

KonTposabHnas pabora no teme "Hucnosbie
[I0CJIeOBaTEIbHOCTH "

[ToBTOpenue, 060061IeHUE U
cUCcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHHE, JICUCTBUS C JCHCTBUTCILHBIMU
YuCiiaMu, YUCJIOBaA MpsAMasn

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHui. [IpOIeHTHI,
OTHOIIEHHUSI, IPOTIOPLIUU




87

[ToBTOpeHnue, 0600IIeHNE U
cucremarusanus 3Hanuil. OKpyrieHue,
NpUOJIKCHUE, OLICHKA

88

[ToBTOpeHue, 0600IICHNE 1
cucTeMaru3anusa 3Hanui. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crocooom

89

90

91

92

93

[ToBTOpEeHHE, 0600IICHUE U
cucTeMaru3anusa 3Hanui. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crmocodom

IToBTOpEHME, 0000IICHUE 1
cucTemMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crocobom

IToBTOpEHME, 0000IICHUE 1
cucTemaru3aius 3Hanuii. [IpeodpasoBanue
anreOpanvdecKuX BHIPAKCHUH,
JIOITYCTHMBIC 3HAYCHHUS

[ToBTOpenue, 06001IeHUE U
cucremaTu3anus 3Hanuii. [IpeoOpasoBanue
areOpanyecKrX BhIPAKEHUH,
JO0IMYCTUMBIC 3HAYCHHA

[TpomexxyTouHas aTTecTanus
(TecTupoBaHue)

94

[ToBTOpenue, o6o0IIEHNE 1
cuctemarusanus 3HaHuil. [IpeodpazoBanue
anredpanvdeckux BbIPAKEHUH,
JIOITyCTUMBIE 3HAUCHUS

95

[ToBTOpenwme, 0600IIEHNE U
cuctemarusanus 3HaHuil. [IpeodpazoBanue
anredpanvdeckux BbIPAKEHUH,




AOIMYCTHUMBIC 3HAYCHHUA

[ToBTOpEeHmE, 0600IICHUE U
cucremaTusanus 3Hanuil. OyHkuuu:

96

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEeHME, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:

97
HIOCTPOEHHE, CBOMCTBA N3YUEHHBIX

byHKIII
[ToBTOpEeHME, 0000IICHUE U
cucTeMaTH3anus 3HaHui. OyHKIUK:

98
MMOCTPOCHHUC, CBOUCTBA U3YUCHHBIX

byHKIMi
IToBTOpEHME, 0000IICHUE 1
cucTeMaTH3anus 3HaHui. OyHKIUK:

99
MMOCTPOCHHUC, CBOMCTBA U3YUCHHBIX

byHKIMi

[ToBTOpeHue, 0600IICHNE U
100 cucreMaTtu3anus 3Hanuil. ['papuueckoe
pelleHre ypaBHEHUN U UX CUCTEM

[ToBTOpenue, o6o0IIEHNE 1
101 cucreMartuzaius 3Hanui. ['paduaeckoe
peneHne ypaBHEHU U UX CUCTEM

102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 7 knacc/ MakapsrueB FO.H., Munarok H.I'., Hemikos K.W. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

» Anrebpa, 8 kirace/ MakapsraeB FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenieHre»

» Anrebpa, 9 kiacc/ MakapsrueB FO.H., Munaiok H.I'., Hemkxos K.U. u
npyrue; moa peaakuueit TemsikoBckoro C.A., AKIITMOHEPHOE 0OIIECTBO

«3narenbectBO «lIpocBenieHne»

METO/JIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

VYyebnuku no anredpe 7-9 knaccel Maxkapsiues FO.H. 2023r

KWM no anredpe k yueOnuky Makaperaesa FO.H. 2022r

[Tocobue mist moaroroBku yvamuxcs k OI'D nox penakuueit Amenxo 1.B.

2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://[SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



