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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo anreOpe cocTaBjieHa Ha OCHOBE TPEOOBaHUU K pe3yJbTaTam
ocBoeHust AOOIT OO0 nns oOyyaromuxcs ¢ 3aAepKKON MCUXUYECKOTO Pa3BUTHS,
npeactaBieHHpix B GI'OC OO0, a Takxke ¢eaepaibHON pabodeil mporpaMMbl
BOCITUTAHUSI.

Anrebpa sBISE€TCS OJHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 0OecleurnBaeT U3y4eHue APYruxX AUCLHUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO ISt
IPOAODKEHUs 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y oOyvaromuxcs
HAy4YHbIX MPEJICTABICHUNA O TMPOUCXOXKACHUM M CYLIIHOCTH aJlreOpanyecKux
abcTpakui, cnoco0e OTpakeHHs] MaTEMaTUYECKON HAYKOW SIBJICHUH U MPOLECCOB
B IpUpOJAE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX JJIsl aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yuenue anreOpbl 0OecCleUMBAET pa3BUTHE YMEHHUsI HaOJI0JaTh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS M BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUsA. OCBOCHUE Kypca anreOpbl 00eCeYnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYyYalolUXCsi: OHM MCHOJIB3YIOT JI€IyKTUBHBIE U
WHJYKTUBHBIE PacCyKIeHUs, 0000IIeHe U KOHKPETU3aIllio, a0CTparupoBaHue u
aHanmoruto. OOydenwe  anreOpe  MOpeAnojiaraeT  3HAUYUTENbHBIA  O0BEM
CaMOCTOATENIbHOM  JEATEIbHOCTH OO0YyYaloIIUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelIeHue 3a1a4 SIBISIETCS peaiu3aluen 1eaTeIbHOCTHOTO MPUHIINAIA 00yUYEHUSI.

B cTpykType nporpaMmmel yaeOHOT0 Kypca «Anredpay st OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKUE JIMHUU:
«Yucna ¥ BBIYHCICHUA», «ANreOpanyeckue BbIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dyukiumy. Kaxnas U3 3THUX coaepKaTelbHO-METOIUYECKUX
JMHUYN Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJEHCTBYS C
IPYTUMHU €ro JUHUsAMHA. B Xoxe wH3ydeHHs Y4eOHOro Kypca o0O0ydaromumcs
OPUXOIUTCS JIOTUYECKU PACCYKJATh, HUCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
s3bIK. B CBSi3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOpbI€ OCHOBBI JIOTUKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTUYECKOTO 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YYaIOIUMUCS
OCHOB  YHUBEpCaJIbHOro Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIA XaPAKTEP.

Conepxxanune smHUKA «YUucia W BBIYKCICHUS» CIYKUT OCHOBOW IS
JanbHEHIIero U3y4eHus MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS



JIOTUYECKOTO MBINIJICHUS, (POPMUPOBAHUIO YMEHHUS MOJIB30BATHCS aITOPUTMAMHU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX JIJIsl TOBCEAHEBHOM
KU3HU. PazBuTHE MOHATUSA O YMCJIE HA YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs
CBSA3aHO C PAIMOHAJIBHBIMU W HWPPALMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIBLHOM YU CIE. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JIMHUU
OTHECEHO K cpeHeMYy 00111eMy 00pa30BaHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AIreOpanyecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHHIO y OOYyYArOIIUXCS
MaTeMaTU4YEeCKOro amrapara, HEoOXOAUMOTO IJis PEIICHHs 3aJad MaTEeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oO1ero obpazoBaHusl Y4eOHBIM MaTepuan rpyNIUpPyeTcsl BOKPYT PallMOHAIbHBIX
BBIpOKEHUU. AnreOpa JEMOHCTPUPYET 3HAUEHHWE MAaTEMaTUKH KakK s3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJEJCH, ONUCAHUSl TMPOLECCOB U  SIBICHUMU
peanbHOrO MUpa. B 3agaun 00yuenus anredpe BXOIAT TaKKe JadbHEHIee pa3BUTHE
AITOPUTMHUYECKOTO MBILIIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHDOpMaTUKKA, U  OBJIAJICHWEC HABBIKAMU  JIEAYKTUBHBIX  PACCYXICHUH.
[Ipeobpa3zoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATBHO-TPAPUUECKON TMHUH HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronmMMucs 3HaHUNW O (PYHKIMSAX KaKk Ba)KHEHIIEW MaTeMaTuuyecKoW MOJENH
JUISl OTIMCAHUS U UCCIIEA0BAaHUS PA3HOOOPA3HBIX MPOIECCOB U SBJIICHUN B MPUPOJIE U
oOmectBe. M3ydeHne maTepuana ciocoOCTBYET pa3BUTHIO Y 00YUAIOLIUXCSl yMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpPMUPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIECAYIOIIUE OCHOBHBIE pPa3/elibl COJCP KAHMUS:
«Yucna ¥ BBEMHCICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha usyuenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezieno), B 9 kacce
— 102 4gaca (3 4aca B He/IeIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsiTME palMOHAIBHOTO 4YHCIA, 3alucCh, CpPaBHEHMUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPAXKEHUI HAa OCHOBE OIpENEeIeHMs], 3aUCh 00bIIMX yucen. [IpoueHTsl, 3anuck
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEIL

PeanbHble  3aBHCHMMOCTH, B TOM  4ucie IpsMas u  oOpaTHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
(dopmyinbl. Beruucienus no popmynam. IIpeodpazoBanue OyKBEHHbBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrowieHsl. CreneHp MHOrowieHa. CioKeHue, BbIYMTAHHUE,
YMHOKE€HHE MHOTOWIEHOB. POPMYIIbl COKPAIEHHOIO YMHOXKEHUS: KBaJAPaT CyMMBbI
U KBaApar pasHocth. PopmyJiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOIOUYJICHOB Ha
MHOXHUTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUsl YpaBHEHMUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUI. COCTABICHUE YPABHEHUM 10 YCIOBUIO
3a1aun. Penienue TeKCTOBBIX 3a/1a4 C IOMOLIBIO YPaBHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CrIocoO0M NoACTaHOBKH. [IprMepsI perieHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO CHCTEM
YPaBHCHUU.

DOyHKIUU



Koopaunara Touku Ha npsiMon. Uucnossle MpoMexyTKH. PaccTosHue Mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsimoyronpHas cucrema xkoopauHat, ocu OX u Oy. Alciucca U opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonsitue pynkmuu. ['padux Gynkiun.
CroiictBa ¢ynkuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk ¢pynkuuum y = [X|.
['paduueckoe penieHne IMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHM.

8 KJIACC

Yucia 1 BBIYUCICHUA

KBagparublii kopeHb u3 uwucia. [loHdarue 00 uppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX unces. CBoHcTBa apupMETHIECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHUE K MPeoOpPa30BaHUIO YHCIIOBBIX BhIPAXKEHUN
Y BBIYHMCJIEHUSM. J|eHCTBUTEIIbHBIE YHCIIA.

Crenensp ¢ nenbM okazareneM u e€ ceorictBa. CTaHmapTHAS 3allUCh YHUCIIA.

AnreOpanyeckre BbIpaXeHUSIAJreOpanveckue BbIPaKeHHUs

KBagpaTHbIi TPEXWIEH, pa3JIOKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEIIH.

AnreOpanyeckass ApoOb. (OCHOBHOE CBOMCTBO ajreOpanveckoil apoowu.
CnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JeJIEHHE aireOpanyeckux ApoOeH.
PannonanbHble BhIpaXeHUs: U UX IPeoOpa3OBaHUE.

VYpaBHEeHUs 1 HEpaBEHCTBAY pABHEHUSI M HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. PemeHnne ypaBHEHHM, CBOIAIIMXCS K JMHEMHBIM M KBaJApPaTHBIM.
[Ipocreiime qpoOHO-pallOHAIbHBIE YPaBHEHHUS.

I'paduueckas uHTEpHpeTalsi ypaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
JMHEVWHBIX YPAaBHEHHW C JBYMs NepeMeHHbIMMU. [Ipumepsl pemreHust cucrem
HEJIMHENHBIX YPaBHEHM C IBYMs [IEPEMEHHBIMM.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM!.

DOyHKUIMHA

[Tonstue pynkuuu. O6IaCTh ONMPEAEICHHS U MHOKECTBO 3HAUECHUN (DYHKIIUU.
CriocoOsI 3a1anust QyHKIHIA.

I'padux dynkuu. Yrenue cBoiictB PpyHkimu no e€ rpaduky. [Ipumepst
rpa@uKoB (GyHKIHI, OTPAKAIOIIHUX PEAIbHBIE TPOLIECCHI.



@YyHKIUHU, OINHKCHIBAOIIAE NPSIMYI0 M OOpaTHYXO NPONOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KUIIACC

Yucaa 1 BHIYUCICHUA

PanmonansHble yncia, UppallMOHATBHBIC YUCIIA, KOHEYHBbIC U OCCKOHEUHBIC
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX YHCENT U KOOPAUHATHOU MPSIMOI.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUEHUE BEIUYUHBI, TOUHOCTh NMpuOIMmkeHus. OKpyrieHue
yucell. [I[puknaka u olieHKa pe3yJbTaToOB BHIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
bukBagparHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbeW U YETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHHM. PeleHune TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUM C IByMS IIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

DOyHKIMHA

KBagparuunas ¢ynkums, e€ rpadpuxk u cBoictBa. Ilapaborna, koopauHaTHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUHU MapadOJIbI.

Ipaduxu pynkmmit: Y = kx, y = kx + b,y = k/x, y =x3, y =X, y = x|, u ux
CBOMCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOIrPECcCHH



[loHsiTME 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHuE IOCIEH0BATEIbHOCTH
peKyppeHTHOM hopmysioit u popmylioi N-ro ujieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmysbl N-ro ujieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPECCHid, CyMMBbI IIEPBBIX N UJICHOB.

N3o00paxeHue 4ineHOB apu(pMETUYECKOM M T'E€OMETPUUYECKOM Mporpeccui
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIM M 3KCIOHEHIHAIbHBIM POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, IMpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHMKEHUN HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU IS YCHENHOW npodeccuoHanbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OMOLIMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJIbTYpOW Kak CpelCTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnmuTaHHe, (POpPMHMPOBAHHE KYJIbTYPblI 3A0POBbSA H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO MPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEAEHUS  30pOBOro  oOpa3a KU3HU  (30pOBOE  IUTAaHHE,
cOAaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryyspHas Quandeckas
AKTUBHOCTH ), CQOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY U TaKOro e MpaBa JIPyroro 4ei0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTALMENW Ha IPUMEHEHNE MATEMATUYECKUX 3HAHUM JIJIs1 peIEHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOILEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
UX BO3MOJKHBIX IOCJIEACTBUI AJIsl OKPYIKAIOUIEH Cpeibl, 0OCO3HAHUEM TT100aIbHOIO
XapakTepa 3KOJOTHYECKUX poOJieM U IMyTell UX pelieHHs;

8) ajanTanus K M3MEHAIMMCH YCJIOBHAM COLMAIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS y APYIHX JIOAEH, MpuoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(GopMynupOBaTh UJIEU, TOHITHSA, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUUA W
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pEIICHUsT U AeWCTBUSA, (OPMYyIUPOBATH M OIICHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpENECNICHUs] TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJSITD ~ MATEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeurss B (akTax, AaHHBIX, HAOIMIOJEHUSAX U YTBEPKICHUSX,
npeasiaraTh KpUTEPUU JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WH/YKTUBHBIX YMO3AKIFOYEHHUH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXHBIE JI0KAa3aTebCTBA
MaTeMaTHYecKUX (aKToB, BBICTpaUBaTh apryMEHTALMI0, TPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAMUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIICAOBATEIbLCKAN MHCTPYMEHT TO3HAHHMS,
(GbopMyIMpOBaTh BONPOCH], (UKCHUPYIONIME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE U JaHHOe, (OpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIUIO, MHEHHE,

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHHUE IT0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbeKTa, 3aBUCUMOCTENH 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000O0IIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE INIpOIlecca, a TAKKE BBIIBUTATH
IIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIUHU, JTaHHBIX,
HEOOXOJIMMBIX JUIsl PEIICHUS 3a/1a4u;

BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH
uH(}OpMaIMIO pa3TUYHBIX BUIOB U (POPM IIpeICTaBICHNUS;

BBIOMpATh (GOpMy TpeACTaBiICHUS HHPOpPMAIMK U HWLUIIOCTPUPOBATH
perraemMple 3amadd CXeMaMH, JuarpaMMaMid, WHOW TpaduKkod W Hux
KOMOMHAIUSIMU,

OLICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPHUSAM, MPEAJIONKEHHBIM
y4HUTENIeM Uil CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYKIACHUA B COOTBECTCTBUM C YCIIOBUAMU
H OCJIIsIMHA O6H16HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAXXAaThb CBOIO TOYUKY 3PCHUA



B YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOJy PELICHHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYyYE€HHBIN pPe3yJIbTaT;

e B Xo07€ 00CYXIEeHHs 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIEMBI, pelaeMoil 3a/1auu, BHICKAa3bIBaTh UECH, HAIIEJICHHbIE Ha TTOUCK
pELICHMS, COIOCTaBIATh CBOM CYXKIEHUA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KUBaTh Pa3jIMuyMe€ U CXOACTBO IMO3HIMH, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOIIACHSs, CBOM BO3PAKEHNUS,

e IPEACTABIATH  pE3yabTaTbl  PEIICHWS  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMSI, MPOEKTa, CAMOCTOSITENILHO BEIOMPaTh (hOpMaT BBICTYILICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ay/IUTOPUH;

e TOHMMATh U MCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUYAJIbHON
paboTHI MpU PEIICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71aY;

e IPUHUMATH LIEJTb COBMECTHOMN AEITEIbHOCTHU, IIAHUPOBATH OPraHU3alNI0
COBMECTHOM paboThl, pacmpenensiTb BUIBI padoT, JOrOBapUBAThHCA,
00CyX1aTh IpoLecC U Pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBbIX (opmax paboTsl (00cykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IUTYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh pabOThI
U KOODAMHHUPOBATH CBOM JEHCTBUSA C JPYTUMHU YJI€HAMH KOMAaH]IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHMBepcajbHbIe YUeOHbIe 1elCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aJITOPUTM pEUIEHUs 3aAadd (W €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS C YU4ETOM HMMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pelIeHUM ¢ yu€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJ/Ib, IMOLMOHATbHBIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJibTaTa
pelIeHus] MaTeMaTUYeCKOH 3a1auu;

e MPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MIPU PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUMBATH COOTBETCTBUE PE3yJIbTATa JACATEIHLHOCTU MTOCTABICHHON LIETH U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHHSI WM HEAOCTHXKEHUS LIEJH,
HaxXOJIUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 KJjacce OOy4arolIMiiCs TMOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coyetass yCTHbIE W MUCHhMEHHBIE MNPUEMBI, apuMeTHUecKue
JNEUCTBUS C pallMOHAJIBHBIMU YUCIIAMU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
crocoObl U MPUEMBI BBIUMCICHUS 3HAYEHUN NPOOHBIX BBIPAKEHHM, colepiKalinx
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[TepexoauTts OT oaHON (hOpMBI 3amucH Yucen K Apyrod (mpeoOpa3oBBIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBaTh U yNOPAI0YMBATH PALIMOHAIBHBIC YKCIIA.

OKpyriaTh yucna.

BBINONMHATS NPUKUIKY U OLEHKY pe3yJbTaTa BHIYMCICHHM, OLIEHKY 3HaYeHUI
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHS CO CTENEHSMH C HATypaJlbHBIMU
MOKA3aTEISIMH.

[IpuMeHATH NPU3HAKU AECIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATyPATIbHBIX
qucell.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1aud, CBSI3aHHBIE C OTHOLLIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJUYHMH, IMPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKue BbIPpaKeHUs

Hcnonb30Barh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI y4eOHOT0 MaTepHaia.

Haxonute 3HaueHuss OyKBEHHBIX BBIpQXEHUW TPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BrinmonusATe npeodpa3zoBaHus LETOT0 BHIPAXKEHUS B MHOTOUJICH MTPUBEICHHEM
NOJO0OHBIX CaraéMbIX, PACKPhITHEM CKOOOK.

BpINOMHATE yMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWIEHOB HA MHOMKHTEIU C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOLIEr0 MHOYKHUTES, TPYNIIUPOBKU ClIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHUS.

[IpumenaTs npeobpa3oBaHUs MHOTOUWICHOB JJIS PEIIEHUs Pa3IMYHBIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypaNbHBIMHA ITOKA3aTEISIMMU  JUIS
npeoOpa30BaHus BbIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA



Pemare nmHEHHBIE YpaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSSI NpaBHIIA
Mepexoia OT UCXOJTHOTO YPABHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YKCJIO KOPHEM YPaBHEHHUS.

[IpumenaTs rpaduyueckrie METOIbI IPU PEIICHUH JTMHEHHBIX YPABHEHUHN U UX
CHCTEM.

[TonOGupate mnpuMepsl Map YKCEN, SBISIOUUXCA PEIICHUEM JUHEHHOIrOo
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaUK JUHEHHOTO YpaBHEHUS C IBYMsI
NEPEMEHHBIMH, TTOJIB3YSACh TPaPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctemsbl 1ByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
yuce rpaduyecKu.

CocraBisiTh M pewiaTh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUM MO YCIIOBHIO 33J]a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a1a4M MOJyYEHHBIN pe3yIbTar.

DOyHKUIMHA

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KHA, HTHTEPBAJIbI, 3alMChIBATH YUCIOBBIC IPOMEXKYTKH Ha
anreOpanveckoM si3bIKE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUi. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBI0 (PYHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU: CKOPOCTh, BpEMs, PaCCTOSIHHME, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaYeHHE (PYHKIIMU TTO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckmii coco0 MpeACTaBICHUS W aHanMM3a WHQOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAITHIO U3 TPAPUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenuss B 8 kJjacce OOy4aromuics TMOTYYUT CIEAYIONINE
MPEIMETHBIC PE3YJIbTATHI:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh HAdalbHBIE TMPEICTABICHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHUS, OKPYTJICHHUS] U BBIYMCICHUH, N300pakaTh NEMUCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSIMOM.

[IpuMeHaTh TOHSATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATODP, BBIMOJIHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpPKAIIUX KBAJAPATHbIE KOPHU, HCHOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBark 3anmucu OONBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeii u creneHelt yucia 10.



AsredOpanvecKue BbIPpaKeHUs

[IpuMeHATP TOHATHE CTENEHW C LEIbIM NOKA3aTEJIEM, BBIIOJHSATH
npeoOpa3zoBaHus BEIPAKEHUH, COIEPKAITUX CTEIEHHU C LIEJIBIM MTOKa3aTeleM.

BhINONMHATH TOXKIECTBEHHBIE MPE0OPA30BAHMS PAllMOHATBHBIX BEIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJICHAMU U alre0pandecKuMu JpOOsSMHU.

PackianpiBaTh KBagpaTHBINA TPEXUWIEH HA MHOXKHUTEIIH.

[IpumeHsTh TpeoOpa3oBaHus BRIPAKESHUM ISl PEIICHUS pa3IMYHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOU MIPAKTUKHU.

YpaBHeHUs] H HEPABEHCTBA

PemaTe nuHeNHbIEC, KBAJpaTHbIE YPAaBHECHUS M PALMOHAIbHBIE YpPaBHEHHS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMSI IEPEMEHHBIMH.

[IpoBoauTe mpocrermme UCCIEN0BaHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
J ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEIICHUS, €CIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTs OT ciioBecHON (HOPMYITUPOBKM 3alauu K e€ anreOpandeckoin
MOJEA C TIOMOIIBID COCTABJIICHUS YPABHEHUS WJIM CHUCTEMBlI YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJTYYEHHBIN PE3yJIbTaT.

[IprMeHsTh CBOMCTBA YNCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIATh
JUHEWHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOM 1 UX CHCTEMBI, J1aBaTh rpaUIeCKyIO
WJUTIOCTPALMIO0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[TonuMaTh U KCMOIB30BATh (PYHKIIMOHAIBHBIE TOHSATUS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMPENeiaTh 3HAUeHHE (DYHKIMH MO 3HAYCHUIO
apryMeHTa, ONPEACNISITh CBOMUCTBA PYHKITUH 10 €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX QYHKIMA BUAA:

y =k/X,y=x2,y=x3,y = |X|, Y = VX, OIIHCBIBATb CBONCTBA YHCIOBOIT (hyHKIHH
1o e€ rpaduky.

K koHmy oOydenuss B 9 kiacce oOyyarOmUCA MOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIBTATHI:

Yucia v BIYUCTICHUS

CpaBHMBATH M yHOPSAOYMBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIC YUCIIA.

Brinonusts apudmeTnueckue NelCcTBUS ¢ pallMOHAIBHBIMY YK CIIaMU, COUETAast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIIOJIHATH BBIYMCICHUS C MPpPAlUMOHAIbHBIMU
YU CIIAMU.

Haxonute 3HaueHUs CTENEHEN C LENBIMU MIOKA3aTEIAMU U KOPHEN, BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh [EUCTBUTENbHBIC YHWCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUU.



YpaBHeHUs] H HEPAaBEHCTBA

Pemiats nuHeliHbIe ¥ KBaJIpaTHBIC YPABHEHUS, YPABHEHUS, CBOMISIIIIUECS K HUM,
npocTeime ApoOHO-paAIIMOHATBHBIC YPAaBHEHUSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMsI NMEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPABHEHHE HE SIBISIECTCS JIMHEIHBIM.

Pemiath TekCTOBbIE 3ajjauu  aJireOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEA0BaHUs YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKuX MpeAcTaBiIeH (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHEHUM PEIICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pakaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemlate  cucTEMBI  JTUMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3IMYHbBIX 3a]1a4.

DOyHKUMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

pacIoyioKeHUE Ha KOOPIMHATHOM TNTIOCKOCTH rpadukoB GpyHKIUH Brga: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHii
KO2(pPUIIMEHTOB, ONMKMCHIBATh CBOMCTBA (DYHKITUH.

Crpouth u n300paxaTh CXeMaTHYECKU rpadUKU KBaJApPAaTUUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3naBathe kBagpaTHuHyo QyHKIUIO 10 (opMylie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMNA U3 peaTbHOM )XKU3HU, PUBUKHU, TEOMETPUHU.

Yuci10BbIe MOCIE0BATEIbHOCTH M IPOrPeCCUH

Pacnio3znaBath apupMeTHUECKYI0 U TEOMETPUUECKYIO POTPECCUU TIPU Pa3HbIX
crioco0ax 3aJjaHus.

BbINMONHAT  BBIYMCIEHHS C HCIOOJB30BaHHEM (opmMysn N-ro 4ieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPeCCHid, CyMMbI IIEPBBIX N UJICHOB.

N300paxkaTh 4I€HBl MOCJIEI0BAaTEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH IOCJEI0BATEIBHOCTSMU, B TOM
quciie 33a4d U3 peabHOM JKU3HHU (C MCIOJIb30BAHUEM KAJIBKYJISITOPA, LIU(PPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM uugposbie
Ne ni/m P Kontpoubnsie | IIpakTnuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 Yucna u BeluMciaeHus. PannoHaibHbIe o5 1 bubnmoreka [JOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 A 27 1
IrCOPAHHCCKHE BLIPAKCHILA https://m.edso0.ru/7f415b90
bub6mmoreka [JOK
20 1
3 ¥ paBHeHItt H HepapercTsa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaQuiH. PyHKLHH https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> HosToperne 1 0bobmenne 6 1 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O0 102 5 0

[TPOTPAMME



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 KUIIACC

KoanuecTBo yacon JJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kourpoabubie | IIpakTuyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTbI
pecypchbl
bubmuorexa [JOK
1 4 .K 1
ucia u Bbiuucienus. KagpatHsie KopHU ) https://m.edsoo.ru/7f417af8
9 Yucna u Berunciienus. CTeneHp ¢ 1eJIbIM 7 bu6mmorexa [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKCHUSI. 5 1 bu6nmoreka [JOK
KBagparsslii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyueckue BbIPaXKEeHHUS. 15 1 bubnuoreka [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. KBapaTHbie 15 1 bu6nmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
Bbu6muoreka [IOK
8 o .0 5)
YHKIHH, LICHOBHBIS HOMTHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 O 4 9
YHKIHH. THCIOBbIC QyHKIIH https://m.eds00.ru/7f417af8
bu6mmorexa [IOK
10 II 606 6 1
OBTOPEHHE 1 00ODIIERHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'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 KIIACC

Kosn4yecTBo 4acos JIeKTPOHHbIE
HaunmeHoBaHHe pa3/iejioB U TeM uudgpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NporpamMmabl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucina u BeiunucieHus. JlelicTBUTEIbHbBIC 9 bubmuorexa [JOK
qyucia https://m.eds00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuotexa [{OK
OJTHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnorexa [JOK
YpaBHEHHUU https://m.edsoo0.ru/7f419d08
bu6nmoreka [JOK
. 16 1
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa httos://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1 1
> Dymkumm 6 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
1
6 YucioBkIe TTOCIIEI0BATEILHOCTH 15 https://m.eds00.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNEe, CUCTEMATH3AITIS 18 1 bubmuoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



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 IIVTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
e Tema ypoxka Ipak. Hara unpposbIe
n/n Bceero oOpa3oBaTesibHbIE
Kon.pad  Pad.
pecypchl
PaunonansHblie uncna
UucnoBble BhIpaKeHUS
3 UwncoBbIe BRIPAKCHHS
4 Beipaxenus ¢ 1
MepEMEHHBIMU
5 Beipaxenus ¢ 1
MepEMEHHBIMU
5 Beipaxenus ¢ 1
MepEMEHHBIMU
7 CpaBHeHME 3HAYCHU N 1
BBIPKCHUI
8 CpaBHeHMe 3HaYCHUN 1
BBIPAYKEHUI
9 CBolicTBa IeWCTBUN HAJ 1
YUCIIaMHU
CBolicTBa AeUCTBUN HaL
10 1
YUCJIAMHU
ToxnecTna.
1 ToxnecTBeHHbIE 1
npeoOpa3oBaHUs
BBIPAKCHUI
Toxnectsa.
12 ToxnecTBeHHbIE 1
npeoOpa3oBaHUs
BBIPAKCHUI
13 KonTponbnas pabora 1 1
Nel
14 YpaBHEHHE U €r0 KOPHU 1
15 JIuneliHOE ypaBHEHHE C 1
OJIHOM NIEpEMEHHOMN
16 JIuHeitHOE ypaBHEHHUE C 1

OJIHOM IIEPEMEHHOMN




Pemenue 3amau ¢

17 MTOMOUIbIO YpaBHEHUIN

18 Pemrenue 3angau ¢ )
MOMOIIBIO ypaBHEHHUI

19 Pemenue 3anau c )
MOMOIIbIO YpaBHEHUN

20 DopmyITbl

21 KonTponbHas padbora
No2

22 YucmoBble TPOMEKYTKH

23 UYro takoe pyHKIHSL

24 Brrunciienue 3HaueHui
bysKIuM o hopmyiie

o5 Brruucnenue 3naueHuit
byHKIMYN 110 hopMyIIe

26 I'padux GpyHkumum
[Ipsamas

27 MIPOMOPLUOHAILHOCTD U
e€ rpauk
[Ipsamas

28 IIPONOPLUOHAIBHOCTD U
e€ rpadux

29 Jluneitnast pyHkuus u eé
rpaduk

30 Jluneitnast pyHkums u e€
rpaduk
3ananue QyHKIUU

31 HECKOJIbKUMU
bopmynamu
3aganue QyHKINH

32 HECKOJIBKUMU
bopmynamu
KonTponbnas pabora

33
Ne3
OmpenenieHne CTETEeHH ¢

34 HATYpaJbHBIM
nokaszaTesemMm

35 YMHOXEHHE U JIeIeHUe

CTEIICHEN




36

VYMHOXXEHUE U IEJICHUE
CTEIIEHEN

37

Bo3sBenenue B cTeneHb
HpOI/ISBeI[eHI/Iﬂ %1
CTEIICHU

38

BOBBCI[GHI/IG B CTCIICHb
IIPOU3BCACHHUA U
CTCIICHHU

39

OnHOYIEH U €T0
CTaHJapTHBINA BUJ

40

VMHOXEHIE
OJHOYJICHOB.
Bo3Benenue ogHouIeHa
B CTEIICHb

41

VMHOXKEHIE
OJHOYJICHOB.
Bo3senenue ogHouieHa
B CTEIICHb

42

OyHKIMU Y = X2 Uy =
X3 u ux rpaduku

43

O 1pOCTBIX U COCTaBHBIX
quclax

44

KonTponbHas padora
Ned

45

MHoro4eH u ero
CTaHIAPTHBIA BUJ

46

MHorousieH u ero
CTaHJIAPTHBIA BUJ]

47

CI10)eHIe U BEIYUTAHHE
MHOTOYJICHOB

48

49

CrnoxeHre U BEIYUTaAHHUE
MHOTOYJICHOB
VYMHOXXEHHE OHOUIIEHA
Ha MHOTOYJICH

50

YMHOXXEHHE OJJHOUJICHA
Ha MHOTI'OYJICH

o1

YMHOXKEHNE OTHOWIEHA
Ha MHOI'OYJICH

52

BriHecenue 001ero
MHOKHUTEIIS 38 CKOOKH




53

Brinecenne o01ero
MHOKHUTEIIS 32 CKOOKH

54

Beinecenue o01ero
MHOKHUTEIIS 32 CKOOKH

55

KontpomnbHas pabota
No5

56

YMHOXKEHUE
MHOTOWIEHA Ha
MHOTOWIEH

57

VYMHOXeHNE
MHOTOYJIEHA Ha
MHOTOWIEH

58

YMHOXKEHUE
MHOTrOWIEeHAa Ha
MHOT'OWIEH

59

Pasznoxenne
MHOro4jIeHa Ha
MHOKUTEIIH CIIOCOOOM
TPYIIITUPOBKH

60

Pasznoxenne
MHOTOYJIEHA Ha
MHOXKUTEIH CIIOCOOOM
IPYNIUAPOBKA

61

Jenenune ¢ octaTkom

62

Konrtponsnas padora
Neb

63

Bo3sBenenue B kBajpar u
B KyO CyMMBI 1
Pa3HOCTH IBYX
BBIPAKCHUI

64

Bo3sBenenue B kBajpar u
B KyO CyMMBI 1
Pa3HOCTH IBYX
BBIPAKECHUI

65

Pasznoxxenue Ha
MHOKHTEIIH C TIOMOIIBIO
dhopmyn kBaapara
CYMMBI U KBaJpata
pa3HOCTH

66

Paznoxenue Ha
MHOKATEIH € IIOMOIILIO




¢bopmyn kBazpara
CYMMBI U KBajipaTa
pa3zHOCTH

67

Pasnoxenne Ha
MHOKHTEJIH C TIOMOILBIO
dbopmMyn kBajapaTa
CYMMBI U KBajjpaTa
pasHocTH

68

YMHO€EHUE pa3HOCTU
JIBYX BBIpQXXECHUH Ha UX
CYMMY

69

YMHOXEHUE PA3HOCTH
JByX BBIpaXKCHUH Ha UX
CyMMy

70

Paznoxxenue pasHoctu
KBaJpaToB HA
MHOXUTCIINU

71

72

Paznoxenue Pa3sHOCTH
KBaApaTOB HA
MHOXUTCIIN

Pasnoxenne Ha
MHOXHTEIH CyMMBI U
pa3HOCTH KyOOB

73

Kontponbnas padota
No7

74

[IpeobpazoBanue 11e7I0T0
BBIPAKCHUS B
MHOTOYJICH

75

[Ipeo6pa3oBanue Lenoro
BBIPpAKCHUSA B
MHOT'O4JIEH

76

[Ipeo6pazoBanue 1eI0ro
BBIPKCHUS B
MHOT'OUJICH

7l

IIpumeHenue
pa3IMYHBIX CIOCOOOB
JUIS Pa3I0KEHUS Ha
MHOXHUTEIIH

78

IIpumeHeHue
pa3IMYHbIX CIOCOO0B




AJIg pas3JIOKCHUA Ha
MHOXUTCIIN

79

Bo3ssenenne ney4diieHa B
CTCIICHb

80

KontpomnbHas pabota
Ne8

81

JInHeliHOE ypaBHEHME C
ABYMs ICPEMCHHBIMU

82

I'paduk muneriHOTO
YpaBHEHHUSI C ABYMS
nepeMEHHBIMHU

83

I'padux nuHeiHOTO
YpaBHEHHUS C IByMs
HepEeMEHHBIMH

84

CHucTeMBI JIMHEWHBIX
YPaBHEHUH C JIBYMSI
MepEeMEHHBIMU

85

CucreMbl TUHEHHBIX
YpaBHEHUI C ABYMS
MepEMEHHBIMU

86

Cnoco0 1moacTaHOBKHA

87

Cnoco0 IoaCcTaHOBKHA

88

Croco0 ciioxeHust

89

Cnoco0 cioxeHust

R

90

Pemenue 3amau ¢
IOMOIIbIO CUCTEM
YpaBHEHUI

91

Pemenue 3amau ¢
IIOMOILIBIO CUCTEM
YpaBHEHUN

92

JIuHeiiHbie HEpaBEHCTBA
C AByMA IEPEMEHHBIMUA
U UX CUCTEMBI

93

Jluneiinble HepaBeHCTBA
C IByMs II€PEMEHHBIMHU
U UX CUCTEMBI

94

JInHeHbIE HEpaBEHCTBA
C JBYMsI IEPEMEHHBIMU
U UX CUCTEMBI




KonTponbnas pabora

95 1 1
Ne9

96 [ToBropenune. yHKINU 1
[ToBTopenue. CteneHs ¢

97 HATypaJIbHBIM 1
MoKazaresemM

08 [ToBTOpEHME. 1
MHoro4yieHsl
[ToBTOpenue. @opmyJibl

99 COKpAIICHHOTO 1
YMHOKEHUS

100 Hrorosast KOHTpOIbHASA 1 1
pabota

101 AHanu3 I/ITOI:OBOI/I 1
KOHTPOJIbHOM paboThI

102 Ananu3 I/ITOIZOBOI‘/'I 1
KOHTPOJILHOH paboThI

OBILIEE KOJIMYECTBO 102 10

YACOB I10 [TPOTPAMME




8 KUIIACC

DJIeKTPOHHbBIE
uugposbie
KoanuectBo yacos Aara oOpa3zoBaTesibHbIE
Jrj;_)n Tema ypoka pecypcbl
Beero Konr | IIpak
paod paod
1 PanuonanbHble BbIpaKEHHS 1
9 OCHOBHOE CBOMCTBO JIpOOH. 1
Cokpaienue apooeit
3 OcHOBHOE CBOWCTBO ApoOH. 1
Coxkparienue apobeit
CrioskeHHE ¥ BRIYUTAHUE
4 Jpo0eii ¢ 0TMHAKOBBIMH 1
3HAMEHATEISIMU
CriokeHHE M BBIYUTAHUE
5 npo0eil ¢ 0IMHAKOBBIMU 1
3HAMCHATEIISIMU
CnokeHue U BIUHTaHHE
6 Ipo0eii ¢ pa3HBIMH 1
3HaAMEHATEIIMU
CrioskeHHE ¥ BBIYUTAHUE
7 Ipo0eii ¢ pa3HBIMU 1
3HAMEHATEISIMU
8 KonTponbnast pabora Nel 1 1
YMHOXEHUE ApoOECi.
9 Bo3ssenenue apodeii B 1
CTCIICHb
10 Jlenenue apobeit
11 Henenue npodeit
12 [IpeobpazoBanue 1
paIoHaTbHBIX BRIPAKEHUN
13 [TpeoOpazoBanue ) 1
paIMoOHaIbHBIX BBIPAKECHUH
1 Oyukuus Y =k/x u eé 1
rpauk
15 [TpencrasieHue qpodH B 1
BUJIE CYMMBI JIpo0eit




16

Konrponbnas padora Ne2

17 JlelicTBUTENBHBIC YHCTIA
KBagpartusie

18 KOpHU.ApUPMETHIECKHIA
KBaJIpaTHBI KOPEHb

19 VYpaBHenue x2 = a

20 VYpaBuenue x"2 = a
Haxoxnenue

21 npUOIMKEHHBIX 3HAUCHHH
KBaJIpaTHOT'O KOPHS

22 Oynxkms y = Vx

93 KBanpatHbiii KOpeHb U3
MIPOU3BEICHUS U IPOOH

24 KBangpaTHslii KOpeHb U3
CTETeHU

25 Konrtponsnas padora Ne3
BriHeceHne MHOKUTENS 3a

26 3HaK KopHs. BHecenue
MHOXHTEJIS O] 3HAK KOPHS
Brinecenne MHOXKHTENS 32

27 3HaK KOpHs. BHeceHue
MHOYHTEJISI TTOJT 3HAK KOPHS
[TpeoOpazoBanue

28 BBIPXKEHUM, COAEPIKALIUX
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue

29 BBIPKEHUM, COAEPIKALIUX
KBaJIpaTHbIE KOPHU

30 [IpeobOpa3zoBaHue TBOWHBIX
pajvKanoB

31 KontponsHas padota Ned

39 Hemnonublie kBagpaTHbIC
ypaBHEHUS

33 HenosHble kBaipaTHbIE
ypaBHEHHS

34 ®dopMya KOpHEH
KBaJIpaTHOT'O ypaBHEHUS

35 dopMmyna KOpHEH
KBaJ[paTHOTO yPaBHEHHS

36 Pemenue 3agau




37 Pewmenue 3amay 1

38 Teopema Buera 1

39 Teopema Buera 1

40 Konrtponbnas padora Ne5 1

41 KBanpaTHbiii TpEXUIEH U €TO 1
KOPHH
KBagpatHbIil TPEXWIEH U €TI0

42 1
KOpHH

43 PasnoxxeHue kBaJpaTHOTO 1
TpEXuJieHa HA MHOXHUTEIU

m Paznoxenune kBagpaTHOro 1
TpEXUJIeHAa HA MHOXHUTEIU

45 PasnoxxeHue kBapaTHOTO 1
TpEXUJieHa HA MHOXUTEIU

46 Pemenue npoOHBIX 1
paIoHaIbHBIX YPAaBHCHUN

47 Pemenne npoOHBIX ) 1
paIoHaIbHBIX YPaBHCHHUN

48 Pemenne npoOHBIX 1
paIoHaIbHBIX YPaBHEHUN

49 Pemenue 3amay

50 Pemenue 3amay

o1 Pemenue 3agau

59 YpaBHEeHHE ¢ ABYMSI 1
MEPEMEHHBIMH U €ro rpaduk

53 VYpaBHeHME C 1BYMs 1
NEepEMEHHBIMH U €T0 rpaduk

54 YpaBHeHHE ¢ ABYMSI 1
MEPEMEHHBIMH U €ro rpaduk

55 VYpaBHeHHE C IByMs 1
NEepEMEHHBIMH U €T0 rpaduk
HccnenoBanue cucteM ABYX

56 JMHEHHBIX YpaBHEHUHN C 1
JBYMSI TICpEMEHHBIMU
HccenenoBanue cUCTEM IBYX

57 JUHEWHBIX YPaBHEHUN C 1
JIBYMSI TIEpEMEHHBIMU

58 I'paduaeckuii criocod 1

peLIeHus] CUCTEM YPABHEHUHN




['padmyeckuit cnocod

59 pEIIeHUs CUCTEM YPaBHEHHIA 1

50 AnrebGpanueckuii criocod 1
pEIICHHS CHCTEM YpaBHEHUI

61 Anrebpanueckuii crnocod 1
pEIIeHUs CUCTEM YPaBHEHHIA

62 Pemenwne 3amaq 1

63 YpaBHEHUS C MapaMeTpom 1

64 Konrponbnas padora Neb 1

65 UYuciioBbie HEPABEHCTBA 1

66 CBoiicTBa YHCIIOBBIX 1
HEPABCHCTB

67 CrnosxeHue 1 yMHOXKEHHUE 1
YHCJIOBBIX HEPABEHCTB

68 CrnosxeHue 1 yMHOKEHHUE 1
YHCIIOBBIX HCPABEHCTB

69 IIepeceuenue u 1
00BeIMHEHIE MHOKECTB

70 UmncnoBbIe TPOMEXKYTKH 1

71 Pemenue HepaBeHCTB 1
OJHOU IepEeMEHHOMN
Pemenne cucrem

72 HEPaBEHCTB C OJIHOM 1
MEPEMEHHOM
Pemenue cucrem

73 HEPaBEHCTB C OJHOM 1
MePEMEHHON

74 Jloka3aTenbcTBO HEPABEHCTB

75 Konrponsnas padora Ne7
Oynknusa. O6macTh

76 OTIpe/ICIICHUS] U MHOXKECTBO 1
3HaYeHUN PYHKIUU
Oyukuusa. O6nactb

77 OTIpeIeTICHUSI U MHOYKECTBO 1
3HAYCHHUHN PYHKITUN

78 CaoiicTBa (QyHKITUN

79 CaoiicTBa GHyHKIIUN

80 CgoiicTBa GhyHKIUH




CBoiicTBa TUHEHUHOM

81
byHKIMHA
CBoiicTBa JIMHEIHOM

82 byHKIIUN
CaoiicTBa TMHEIHOM

83 byHKIUN

84 CaoiictBa QyHkumid Y =k/x u
y =x

g5 CaoiicTBa ¢yHKUMit Y =k/x 1
y =x

86 CaoiictBa QyHkimid Y =k/x u
y =x

87 enas u npobHas yacTu
qrcna

88 Lenas u npoOHas yacTu
yuclia

89 KonTponbrast padora Ne§
OrpeesnieHUE CTETICHH C

90 [EJIBIM OTPHUIIATETIHbHBIM
noka3aresiem

o1 CBoIiCTBa CTENEHU C TEIBIM
MoKa3aTeseM

92 CBolicTBa CTETIEHH C IIEJIBIM
noka3aresiem

03 [TonsTHE CTaHIAPTHOTO
BUJIa YUCIIa

94 Pemenue 3aga4 ¢ 6onpummmu
Y MaJIIMHU YUCJIAMH

95 Oyakuu y = X -1y = x°
-2 ¥ UX CBOMCTBa

96 Konrponsnas padora Ne9

97 [ToBTOpeHue. PannonanbHbie
Ipobu
[ToBTOpenue. KBanpaTHbie

%8 KOpHH

99 IIOBTopeHHeﬁypaBﬁeHHHII
CUCTEMbI ypaBHEHUH

100 Hrorosas KoHTpOIbHAS

pabota




101 AHanu3 KOHTPOJIBHOM 1
paboThI
102 AHanu3 KOHTPOJIBHOM 1
paboTHI
OBUIEE KOJIMYECTBO YACOB 102 10

I10 ITPOIT'PAMME




9 KUIIACC

Ne KoauuecTBO 9acoB
n/ Tema ypoka Bcer  Kont Ipakr Jara
n 0 paod paod
1 JeiicTBus Hall 1EHCTBUTEIbHBIMY YUCIAMU 1
2 JleiicTBUS HaJ NEHCTBUTEIIHBHBIMHU YHCIaMU 1
3 JleficTBUS HaJl NEUCTBUTEILHBIMHU YHCIIAMHU 1
4 CpaBHeHME 1€MUCTBUTENIBHBIX YUCET 1
5 CpaBHeHUE 1eHCTBUTENBHBIX YHCEIl 1
6 CpaBHeHHE 1EHCTBUTENIbHBIX YHCET 1
7 [TorpentHocTh U TOYHOCTH MPUOTMKEHUS 1
8 Konrtpossnas padora Nel 1 1
PazMepsl 00bEKTOB OKPYXKAIOILEro MUpa U
9 JUTUTEILHOCTD IIPOLIECCOB B OKPYIKAIOLIEM 1
MUpe
10 [TpakTHKO- OpUEHTUPOBAHHBIC 3adaUU
11 [IpakTHKO- OPHEHTUPOBAHHBIE 33/1a4U
12 ToYHOCTH MpeaCTaBICHUS JEHCTBUTEILHBIX 1
qucen B BUE JECITUYHBIX ApoOeil. Yucno
13 Kontponbhas pabota Ne2 1 1
14 CBoiicTBa 4YETHOCTH U HEUETHOCTH (DYHKITHIA 1
15 CBoiicTBa 4YETHOCTH U HEUETHOCTH (DYHKIIHIA 1
16 CpoiicTBa 46THOCTH M HEUETHOCTH (DYHKITHI 1
17 I'pacduku 1 cBOIICTBa HEKOTOPHIX BUJIOB 1
byHKIUH
18 I'paduku 1 cBOMCTBA HEKOTOPBIX BUIOB 1
byHKIUH
19 I'pacduku 1 cBOICTBa HEKOTOPHIX BUJIOB 1
byHKIUH
20 OyHkims y = ax”2, e€ rpaduk U CBOHCTBa
21 OyHkIus Yy = ax”2, e€ rpaduk 1 cBOHCTBA 1
99 I'paduk pyHkmit y =ax*2+nuy =a(x — 1
m)"2
23 I'paduk pyHkimit y =ax 2+ nuy =a(X — 1
m)"2
24 I'paduk pyHkimit y =ax*2+nuy =a(X — 1
m)"2




I'paduk pynkimit y =ax 2+ nuy =a(X —

25 m)~2 1

26 [TocTpoenwne rpaduka KBaApaTHIHON 1
byHKIIUU

97 [Toctpoenue rpaduka KBaapaTUUHON 1
byHKIIUN

28 JpoOHo-nuHelHas QyHKIuU 1 e€ rpaduk 1

29 KonTponbnas padora Ne3 1

30 Ilenoe ypaBHEHHUE U €r0 CBOMCTBA 1

31 Ilenmoe ypaBHEHHE U €T0 CBOMCTBA 1

32 JpoOHbIe paninoHaIbHbBIE YpaBHEHHUS 1

33 JpoOHble palinoHaIbHbIE YPaBHEHHS 1

34 Perienune TeKCTOBBIX 3a71a4 C TOMOIIBIO 1
YpaBHEHHU

35 Pemienue TeKCTOBBIX 33714 C TIOMOUIBIO 1
YpaBHEHUU

36 Perienue TeKCTOBBIX 3aJ1a4 C IOMOLIBIO 1
YpaBHEHHU

37 KonTponbnas padora Ned 1

38 Perienue HepaBeHCTB BTOPOM CTENEHH C 1
OJTHOM TIepEMEHHOM

39 Pemenne HepaBeHCTB BTOPOI CTENIEHU C 1
OJTHO TIEpEMEHHOM

40 Perienue HepaBeHCTB METOI0M MHTEPBAJIOB

41 Pemenne HepaBeHCTB METOJIOM WHTEPBAJIOB

42 HexoTopbie mpuéMBbI pemeHns eNTbIX 1
ypaBHEHHHA

43 Konrponbnas pabora Ne5 1

44 VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U €r0 1
rpaduk

45 YpaBHEHHE ¢ IByMS IEPEMEHHBIMU U €TI0 1
rpaduk

46 VYpaBHEHUE ¢ IByMs IEPEMEHHBIMU U €r0 1
rpadux

47 Pemenue cuctem ypaBHEHUH ¢ IByMs 1
HepEMEHHBIMU

48 Pemenue cucrem ypaBHEHUH C AByMS 1

NEPEMECHHBIMHA




Pemenue cuctem ypaBHEHH ¢ IByMs

49 1
IIEPEMEHHBIMU

50 HccrnenoBanue CUCTEMBI IBYX JIMHEHHBIX 1
YpaBHEHHH C IByMS IEPEMEHHBIMU

51 HccnenoBanue CUCTEMBbI IBYX JIMHEHHBIX 1
yYpaBHEHUH ¢ IByMs IEpEMEHHBIMU

59 HccrnenoBanue CUCTEMBI IBYX JIMHEHHBIX 1
yYpaBHEHHH ¢ IByMS IEPEMEHHBIMU

53 HccnenoBanue CUCTEMBbI IBYX JIMHEHHBIX 1
yYpaBHEHHH ¢ IByMs IEpEMEHHBIMU

54 Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM 1
YpPaBHEHUI BTOPOM CTEIEHU

55 Pemienue 3a1a4 ¢ HOMOIIBIO CUCTEM 1
YpaBHEHUI BTOPOH CTENECHU

56 Penrenue 3a1a4 ¢ TOMOIIBIO CHCTEM 1
YpPaBHEHUI BTOPOM CTEIICHU

57 HepaseHcTBa ¢ 1ByMs IepeEMEHHBIMU 1

58 HepaBenctBa ¢ 1ByMs IepeMEeHHBIMU 1

59 HepagenctBa ¢ 1ByMs nepeMEHHBIMU 1

60 HepaseHcTBa ¢ 1ByMs IEpeEMEHHBIMU 1

61 HepaBeHcTBa ¢ 1ByMs mepeMeHHBIMU 1

62 CuctemMbl HEpaBEHCTB C IBYMs ITIEPEMEHHBIMHU 1

63 CucTeMbl HEpaBEHCTB C JBYMS NepEeMEHHBIMU 1

64 CucreMbl HEpaBEHCTB C IByMs IEPEMEHHBIMU 1

65 CuctemMbl HEpaBEHCTB C IBYMs ITEPEMEHHBIMHU 1

66 CucTeMbl HEpaBEHCTB C IBYMS NepPEMEHHBIMA 1
Hexkotopsle IpuémMsl pereHus: CUCTEM

67 YPaBHEHMH BTOPOi CTENEHU C IByMS 1
NEpPEMEHHBIMU
HexoTtopbie mpuéMsbl peleHns CUCTEM

68 ypaBHEHHI BTOPOH CTENIEHH C ABYMS 1
NepeMEHHBIMHU

69 Kontponbhast pabota Ne6

70 ITocienoBaTeIbHOCTH
Onpenenenue apupMeTHUECKON POTPECCUH.

71 dopmyna N-ro wieHa apudMeTndecKoit 1

nporpeccun




Onpenenenue apupmMeTHUECKON IPOTrPECCUH.

72 ®opmyia N-ro wieHa apupMeTHIeCKon 1
pOTPEeCcCCHA
Omnpenenenne apupMETHUECKON POTPECCUH.

73 ®opmyna N-ro wieHa apupMeTHIeCKon 1
POTPEeCcCHH

74 ®opmyia CyMMBI TIEPBBIX N YJICHOB 1
apru(METHIECKON TPOTPECCUn

75 ®opMmyiia CyMMBbI IEPBBIX N YJICHOB 1
apu(pMeTHYECKOM mporpeccun

76 ®opmyna cyMMBI IEPBBIX N YICHOB 1
apru(pMeTHIECKON POTpecCcun

77 Konrponsnas padora Ne7 1
OrmpenenieHre reOMeTPHYECKOM MTPOTPECCHH.

78 ®opmyJia N-To YJeHa FTeOMETPUUECKON 1
poTpeccHu
OnpeneneHne reoMeTpUYECKON MPOTrPECCHH.

79 dopmyna N-TO 4jieHa TeOMETPUIECKOM 1
POTPecCHn

80 ®opmyia CyMMBI IEPBBIX N YJICHOB 1
F€OMETPUUYECKON MTPOTrPeECCU

81 ®opmyiia CyMMBbI IEPBBIX N YJICHOB 1
reOMeTPUIECKON POrpecCcuu

89 ®opmyiia CyMMBI IEPBBIX N YJICHOB 1
reOMETPUYECKOM Mporpeccun

83 MeToa MaTeMaTHYECKON HHITYKITHH 1

84 KonTponbras padora Ne§ 1

85 [ToBTropenue. Yucna 1 BEIYNUCICHUS 1

86 [ToBTopenue. Yucna 1 BEIYUCICHUS 1

87 [ToBTOopenwue. Uncna u BEIYUCICHUS 1

88 [ToBTropenue. Yucna u BEIYNCICHUS 1

89 [ToBTOopenue. @yHKIUH U TpadUKU 1

90 [ToBTOpenue. @yHKIMH U TpadUKH 1

91 [ToBTOpenue. @yHKIMU U TpadUKH 1

92 [ToBropenue. yHKIUHN U TpadUKu 1

93 [ToBTOpeHue. YpaBHEHUs U HEPABEHCTBA C 1
OJTHOM NepeMEeHHON

94 [ToBTOpEHKE. YpaBHEHHS U HEPABEHCTBA C 1

OJIHOU IIEPEMEHHOMN




[ToBTOpeHue. YpaBHEHUs U HEPABEHCTBA C

95 Ny y 1
OJTHOM NepeMEHHON

96 IToBTOpeHMe. YpaBHEHNS U HEPABEHCTBA C 1
OJIHOM IIEPEMEHHOMN

97 IToBTOpEeHME. YpaBHEHNE U HEPABEHCTBA C 1
JIByMsl TIEPEMEHHBIMU

08 [ToBTOpEeHME. YpaBHEHNE U HEPABEHCTBA C 1
JIByMsl TIEPEMEHHBIMU

99 IToBTOpEeHME. YpaBHEHNE U HEPABEHCTBA C 1
JByMsI TIEPEMEHHBIMU

100 [ToBTOpeHue. ApudgmeTnueckas u 1
reoMeTpHuuecKas Mporpeccus

101 [ToBTOopenue. Apupmernueckas u 1
reoMeTpHuyecKas Mporpeccus

102 [ToBTOpenue. Apudmernueckas u 1
reoMeTpHuuecKas Mmporpeccus

OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreOpa, 8 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u apyrue;
nop penakiuei TenskoBckoro C.A., AkimonepHoe o01ectBo «M3aaTenbcTBO
«ITpocBenieHue»

» Anrebpa, 9 kimacc/ MakapsiueB FO.H., Munaiok H.I'., Hemkos K.U. u npyrue;
noj penakiuent TensikoBckoro C.A., AKoHepHoe o601ecTBo «M31arenbcTBo
«IIpoceemenue»

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa pen.

TensikoBckoro C.A., Akimoneproe odmiectBo «M3aarensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIbBI UIA YUYUTEJIA
Matemaruka. AnreOpa: 7-9 kimaccel: 6a30BbIi y9eOHUK: METOUYECKOE TOCOOHE
K peaMeTHOU TuHuM yueOHukoB o anreope FO.H. Makapsiues, H.I'. MuHnioxk,

K.W. HemkoBa u np. AkimonepHoe o0miectBo «M3aarensctBo «IIpocBemienue»

Marematurka. YHUBEpCaIbHbI MHOTOYPOBHEBBIN COOPHUK 3aa4. 7-9 KIacchl.
ydueOHoe mocobue s 001eo0pa3zoBaTebHbIX opranu3anuid. B 34. .1 Anrebpa /
C.A. lllecrakos, 1.B. Amenko, AkiinonepHoe obmectBo «M3aaTeancTBo

«IIpocBemieHue



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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