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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBiIseTCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTIO IIMKIOB, €€ OCBOCHHE HEOOXOJIUMO s
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpHUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOrO MOJIETUPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydyeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 SIBISIETCS pealin3alfei 1eaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl ydyeOHOro Kypca «Anredpa» Uisi OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUN: «Yucaa u BRIUKCIECHU», K ANTeOpandecKue BBIPAKCHUN), «YpaBHEHUS U
HepaBeHCTBay, «DyHkmumy. Kaxkmas w3 3THX colepKaTeIbHO-METOIMYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolmumcs
MPUXOAUTCS JIOTHYCCKH PaACCyKIaTh, HMCIIOJNB30BATh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3TMM B mporpamMmy ydeOHOTO Kypca «AreOpa» BKIFOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKM, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHONW |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Amnrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUU «YWcla W BBIUKUCICHUS» CIYXKUT OCHOBOM JJis
JTATbHEHIIETO M3yYCeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS TTOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHUEM
MPEJICTABICHUM O IEMCTBUTEILHOM YHUCIIE. 3aBEPUICHUE OCBOCHHUS YUCIOBOW JIMHUU
OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.

Copepxanue NByX anreOpandeckux JTHHUNA — « AreOpandecKue BRIPaKEHUSD)
u «YpaBHECHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOTrO ammapara, HeOOXOAUMOTO IS PEIICHHs 3a7ad MaTEeMaTHKH,



CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero oopazoBaHusi y4eOHbII MaTepual TPYNIHUPYETCs BOKPYT pallMOHATIbHBIX
BbIpaXEHUM. Anredpa JEMOHCTpUPYET 3HAUEHHE MATEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENe, ONUCaHUs NPOLECCOB U  SABJICHUHN
peanbHOrO MUpa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUUIsl OCBOEHUS Kypca
MHPOPMATUKHA, W  OBJAJCHUE HABbIKAMU  JECIYKTUBHBIX  PacCyXICHUU.
[IpeoOpa3oBanrne CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne GyHKIIMOHATBHO-TPpaQUIECKOM TMHUN HAIIEJIEHO Ha OTyuYeHUe
OOy4aroOIUMHUCS 3HAHUNA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLECCOB U SABJICHHUI B TPUPOAE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO y OOYHAIOIINXCSI YMEHUS
UCIOJIb30BaTh pPAa3jMuYHbIEe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IpEJICTAaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN LUBUIM3ALUU U KYJIbTYpBI.

CornacHo yweOHOMY miuaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMW.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 gaca (3 yaca B HeAeno), B 8 kiacce — 102 gaca (3 yaca B Hezent0), B 9 kinacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPXXAHME OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE U ACCATUYHBIC, MEPEX0] OT OAHOWU (HOPMBI 3aMKCH
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCiamMu. PemieHue 3agad U3 peaJbHON MPaKTHKKA HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJieM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4yM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PAa3jlOKEHUE HAa MHOXKUTEIN
HATYpaJIbHBIX YHCEII.

PeanbHbpie  3aBUCMMOCTH, B TOM 4HCiI€ TpsiMas W oOpaTHas
IIPOIIOPLUHUOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IIepeMeHHBIE, YMCIOBOE 3HAUCHUE BBIPAKEHUS C IIEPEMEHHONU. JlomycTuMble
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXECHHS, TNpaBWIa MPeoOpa3oBaHUSI CyMM U
MPOU3BEACHUM, TPaBUJia PACKPHITUS CKOOOK U MPUBEIAEHUS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM OKA3aTEIEM.

OnHouneHsl 1 MHOTOUYIEHBIL. CTeneHb MHOTOUJICHA. ClI0KEHUE, BEIYUTAHUE,
YMHOKEHUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. PasiioxkeHrne MHOTOWICHOB Ha
MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JIuHeHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHMUS, pEUIEHUE JIMHEMHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI 110 YCIOBHUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHOoe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero Tpaduk. Cuctema aByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
Ccroco0oM MoACcTaHOBKU. [IpumMepsbl perieHus: TEKCTOBBIX 337a4 C MOMOIIBI0 CUCTEM
YPaBHEHHUM.

DyHKUNHA

Koopaunara Touku Ha npsiMoi. YucnoBble NpOMEKYTKHU. PaccTosiHne Mex 1y
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOIA.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u opanHarta
TOYKHU Ha KOOPAWHATHOM TiockocTh. [IpumMepst rpadmkoB, 3aaHHBIX (PopMyIIaMH.



Yrenue rpaduxoB peanbHbIX 3aBucuMocTeil. [Tonstue pyukuu. I'papuk pyHkumu.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkinuu y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KVIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMoOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIUHCJIEHUSM. J|eICTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LENbIM MOKa3aTenaeM U e€ cBoiicTBa. CTaHAapTHAsA 3alIUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHpii  TpE€XuieH, pas3joKeHUE KBAAPATHOIO TPEXUWIEHAa Ha
MHOKUTEH.

Anrebpandeckas J1podb. OCHOBHOE CBOWCTBO alreOpanveckoi JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JCJICHHE aireOpandeckux JIpoOei.
PanronanbHbie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

I'paduueckas uHTEpOpETaIUs YPaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 alNreOpandecKuM CoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJIHON NEPEMEHHOM.
PaBHOCMIBHOCTP HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUUH

[Tonsitue dynkuuu. OO6MacTh oOmpeneNneHrus W MHOXKECTBO 3HAUYCHHM
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux pynxnuu. Urenue cBoiictB ¢yHkimu no e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOIMINUX PEeATbHBIE MPOIECCHI.

ODYHKIMY, OIMUCHIBAIOIINE TPSMYI0O W OOpaTHYI MPOMOPIMOHATHHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucjaa v BLIYUCTICHUS

ParmonanpHbie 4Kciia, UppallMoOHaIbHbIC YUCTIA, KOHEUHbIE U OSCKOHEUHbIC
JeCATUYHBIC APpOOH. MHOXKECTBO JIEUCTBUTEIBHBIX YUCE, IEUCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIEC JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JEUCTBUTENIBHBIX YUCEN U KOOPAUHATHOM MTPSIMOM.



CpaBHeHHE [EUCTBUTENBHBIX YHUCEN, apU(PMETHUECKUe JEHCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepsl OOBEKTOB OKpYXKAIOIIETO MHpPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnuxE€HHOE 3HaYEHUE BEIMYUHBI, TOUHOCTH NMpUOIKeHus. OKpyriieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInneniHOe ypaBHEHME. Penenne ypaBHEHNM, CBOISIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOAAIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHune TeKCTOBBIX 3a7ay
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMM U ero rpa¢uk. PemieHue cucrem IByX
JIMHEWHBIX YPaBHEHUM C IBYMs IIEpEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopoW creneHu. ['padpuyeckas
UHTEpIIPETaLHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne auMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PelmieHune cucreM
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOYyHKIUU

KBagpatnunas Qynkius, e€ rpadux m cBoiictsa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux
CBONCTBA.

YucoBble M0CJIe10BATEILHOCTH U IIPOrPecCHH

[IoHsATME YMCIIOBON IOCIENOBATEIBLHOCTH. 3aJaHHE IOCIIEN0BATEIbHOCTH
peKyppeHTHO# dhopmMyoi u HopmyIoi N-To YieHa.

ApudmeTrnueckas U reomeTpudeckas mnporpeccur. @opmyiabsl N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o00paxkeHre 4ieHOB apu(METHUUECKOW U TeOMETPUYECKOW MpOrpeccHii
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CI1oHBIE NIPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IMPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

NOPOSIBIECHUEM HWHTEpeca K IMPOLUIOMY W HACTOSLIEMY PpPOCCHUCKOMN
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN I'paKJaHUHA U pealn3aluu ero
npaB, MPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPAKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C IPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PpELICHUM NPAKTUYECKUX 3a]ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BA)XKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUHM BCEM JKU3HU MJis yCHEIIHOM NpodeccruoHalbHON
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHOW TPAEKTOPUHM O0OPA30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K HAMOIIMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHUN, YMEHUIO BUIECTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalWEeld B JEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbI 310POBbA H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO TNPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3M0pOBBS, BEIEHUS  3A0POBOrOo  oOpa3a  KU3HU  (3I0pOBOE  NHUTAHHE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3nueckas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrH4YecKOoe BOCIIMTAHUE:

OpHUEHTAIMEN HA MPUMEHEHNE MAaTEeMaTUUECKUX 3HAHUM JJIsSI PEIICHUs 3a7a4
B 00JIACTH COXPAHHOCTH OKPY KaIOIIEeH Cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKU
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PeIIeHus;

8) apanTanus K M3MEHAKINUMCH YCJIOBHAM COLUMAJIBLHOM U NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JCUCTBHUSIM B YCIIOBUSIX HEOIPEICIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (POPMHUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO  CHUTYallMIO, BOCIPHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeWUCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

Bba3oBbie j1ornueckue aeiicTBUA:

. BBISIBJIATH M XapaKTepU30BaThb  CYLIECTBEHHbIE  IMPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TMOHATUM, OTHOLIEHUH MEXIy TMOHITHUIMH,
bopMyaMpoBaTh ONPEAEIICHHs OHITHI, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK
Kjaccu(ukanuMy, OCHOBAaHMS sl OOOOIIEHHST U CpPaBHEHHUS, KpPUTEPUU
IIPOBOJIMMOIO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYIUPOBATh W MPEOOPa30BBIBATH CYKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;
. BBISIBJIATH ~ MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W

npoTuBopedrsi B (paKTax, MaHHBIX, HAOMIOMCHUAX W YTBEPXKICHUSX, MpeaiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;
. pazOupaTh 10Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKIAECHUH (MIPSIMbIE U

oT HpOTI/IBHOFO), IMPOBOAHUTE CaMOCTOATCIBbHO HCECIOXKHBIC JOKAa3aTCJIbCTBA
MAaTEMAaTHYCCKUX q)aKTOB, BBICTpAaMBAaTb ApryMmeHTAaluIO, IMPUBOAUTL IIPUMECPBI U
KOHTPIIPUMEDPHI, 000CHOBBIBAaTH COOCTBEHHBIC pPacCCyKACHUA,



. BBEIOMPATH CIOCOO pelieHns yueOHOo# 3a1aun (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUS, BRIOUPATh HaNbOOJIee MOAXO AN ¢ YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarebLCKue 1eiCTBUSA.

. HCIIOJB30BaTh  BOINPOCHI KaK HMCCIEAOBATEIbLCKUN  HHCTPYMEHT
Mo3HaHus, GOPMYJIUPOBATH BOMPOCH], (PUKCUPYIOIINE MPOTUBOpEUre, MpodiieMy,
CaMOCTOSITeJIbHO yCTaHABJIMBaTh HWCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

. MPOBOAUTH MO CaAMOCTOSITEILHO COCTABJICHHOMY IUJIAHY HECJIOMXHBIN
AKCIEPUMEHT, HEOOJIBIIIOE KCCIECIOBAaHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

. CaMOCTOSITENIbHO  (popMyupoBaTh OOOOIIEHUS U  BBIBOJBLI  IIO
pe3yapTaraM  MPOBEAEHHOTO  HAOJIOJICHMS,  HCCIEIOBAaHMS,  OILCHHUBATh
JIOCTOBEPHOCTH ITOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

. MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IPoOIecca, a TAKKE BBIIBUTATh
MIPEITNOJI0KEHNS O €r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora c nndopmanueii:

. BBISIBJISITH HEIOCTATOUHOCTh M U30BITOYHOCTh MH(GOPMALINH, TaHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a4a4u;

. BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

. BbIOMpATh (OpMy MpeACTaBICHUS MHPOPMALMK U WIUIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, uarpaMmmMaMu, HTHOU rpauKoi U MX KOMOWHALUAMU;

. OLICHMBATh HAAEKHOCTh MH(POPMALIUU 110 KPUTEPUSIM, NPEII0KEHHBIM

y4uTEeNEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

. BOCIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C
YCIOBUSIMU U LEJISIMU OOIIEHHUS, SICHO, TOYHO, PAaMOTHO BBIPa)KaTh CBOIO TOUKY
3pE€HMs B YCTHBIX M NHMCbMEHHBIX TEKCTaX, JaBaTh ITOSCHEHUS 10 XOAYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH [OJy4YEHHBIN PE3yJIbTAaT;

. B X071 OOCY>KJEHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY 00CYXJ1aeMOii
TEMBI, IPOOJIEMBI, pelIaeMOl 3aJaul, BbICKA3bIBAaTh WU, HAICJIIEHHbIE HA MOUCK
peleHns, COIOCTABIIATh CBOU CYXACHUA C CYXICHUAMHU APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOM BO3PAKEHMS,;

. MPEACTABIATh  PE3YJbTAaThl  PEIICHHMS  3a7a4yd, JOKCIEPUMEHTA,
UCCJIEIOBAHMS, TPOEKTa, CAMOCTOSTEIBbHO BBIOMPATh (OpPMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTalNU U 0COOEHHOCTEN ayIUTOPUH;

. MOHMMAaTh W  HCMOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHUBUTyaJIbHON pabOThI MMPU PEIICHUH YIeOHBIX MATEMAaTHUYECKUX 3a/1a4;
. MIPUHUMATh  1E€Jb  COBMECTHOW  JIESITEIBbHOCTH, IUIAHUPOBATH

OpPTraHM3AIMI0 COBMECTHON PabOTHI, paclpeaesisaTh BUIbI padOT, JOrOBapUBATHCA,
00CyX1aTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHCHHSI HECKOJIBKUX JIFOICH;



. y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYpPMBI M JIPYTH€), BBINOJHITH CBOIO 4acTb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMHM WIEHAMU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOEIO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PeryJsiTHBHbIC YHUBepCAJIbHbIe y4eOHbIe 1eiicCTBHUSA

Camoopranusanus:

. CaMOCTOSITENTFHO COCTAaBIIATh IJIAaH, AITOPUTM PEIICHUs 3afaun (WiIH
€ro 4YacTh), BBIOMPATH CIOCOO pEHICHUS C YYETOM HMEIOLIUXCS PECypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BaPHUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

. BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJSI Ipolecca |
pe3yJibTaTa penieH|s MaTeMaTHICCKOM 3a/1a4H;
. NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh NPHU PEUICHUU

3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JESITEIbHOCTU MOCTABICHHOMN
eI U YCIOBHUSM, OOBSCHATH MPUYUHBI JOCTHXKECHUSI WM HEAOCTHXKEHHUS LIEIH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJjacce OOydYarOUIUMNCS TMOJYYUT CIEAYIOUIUE
MpeAMETHBIE PE3YIbTaThI:

Yucia u BIYUCTIEHUS

BrinonHaTh, codetas yCTHbIE W NMHUCHbMEHHbIC MPUEMBI, apU(PMETHUECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaMHU.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAXEHUM, NMPUMEHATH Pa3HOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKECHUM, COAEPIKAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTh OT OAHOW (POPMBI 3aMHUCH YHUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JIECSITHYHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIC YKCIA.

OKpyTasTh yucna.

BBINOSHATE MPUKUIKY U OLIEHKY pe3yJibTaTa BRIUUCIICHHM, OIEHKY 3HAaUCHU N
YUCJIOBBIX BBIpa)KCHUM. BBIMOMHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpumeHsTh NpU3HAKK  JEJIUMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YUCETL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH



pe3yabpTaThl PELICHMs 3a1ad ¢ y4€TOM OTPAHMYEHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccmMaTpuBaeMbIX OOBEKTOB.

AJuireOpandecKkue BbIPaKeHUSA

Hcnonp30BaTh anreOpanyecKkyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSATh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxomuTte 3HaueHUs OyKBEHHBIX BBIPDAKEHUN IpPU 3a/JaHHBIX 3HAUYECHUAX
IIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUS  IEJNIOTO  BBIPAXKEHHS B~ MHOTOWICH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPHITHEM CKOOOK.

BpINONMHATE YMHOKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymIeCTBIATh PA3JIOKEHUE MHOIOYIECHOB HAa MHOXKHUTENIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYNITUPOBKHU ClIaraeMbiX, IPUMEHEHUS
(bopMyJ1 COKpALIEHHOTO YMHOKEHUSI.

[TpumensTh IPeoOpa30BaHUsl MHOTOWIECHOB Ul PELIEHUS Pa3IMyHbIX 3a/1a4
13 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHON TPAKTHUKHU.

Hcrnonbs30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IOKAa3aTEIsIMU IS
peoOpa30BaHus BbIPAXKECHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE ypaBHEHUS C OJHOW NMEPEMEHHOMW, NMPUMEHSs IPaBUIIA
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMmy. IIpoBepsATs, sABIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHaTh rpaduueckue METOIbI MPU PEIICHNUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[TogOupaTe mpUMeEpbl Tap 4YHUCEN, SABISIONIMXCS PEUICHUEM JHMHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTtpouTh B KOOPAMHATHOU MJIOCKOCTH I'paUK JIMHEHHOTO YPaBHEHUS C ABYMSI
NEPEMEHHBIMHU, MOJIb3YSACh T'paUKOM, IPUBOIAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTe cucteMsl IByX JINHEWHBIX YPABHEHUN C IBYMsI [IEPEMEHHBIMU, B TOM
qucIie rpa@uuecKu.

CocTaBisATh W pelaTh JIMHEHHOE YypaBHEHUE WM CUCTEMY JIMHEHWHBIX
YPaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4yl NOJIyYECHHBIN PE3yJIbTaT.

DyHKUNHA

N300paxkaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCJIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtMeuarh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPJHWHATaM,
CTpouTh rpaduiky TUHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnucelBaTh € MOMOIIBIO (PYHKIMHA HW3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOJUTENLHOCTbD, BPEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUMH 110 3HAYCHUIO €€ apryMeHTa.



[Tonumats Tpaduueckuii cmocod MpeACTaBICHHUs U aHaIu3a WHGOPMAIIHH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(GOPMAIIUIO U3 IPAPUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHuy oOyuenus B 8 kJjacce OOydYarONIMICS TMOJIYYUT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HavaJIbHBIE MPEJICTABICHUS O MHOXECTBE JCHCTBHUTEIBHBIX
Yyucel JJis CPaBHEHUsS, OKPYTJICHHS U BBIUUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpuMeHATh TIOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAWTH
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOIMMOCTH KaJbKYJSITOP, BBITOIHSATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcrnonb3oBath 3anmucu OOJIBIIMX W MaJIbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npobeit u creneHeit uucia 10.

AJire0panvecKkue BbIPaKEeHUSs

[IpyumMeHATP TIOHATHE CTEIEHM C LEeJIbIM  [I0Ka3aTeJeM, BbIINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbINONMHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PAMOHATBHBIX BBIPAKCHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alreOpandecKuMu JApoOsiMHU.

PackianpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIIH.

[TpumensTh mpeoOpa3oBaHus BHIPAXKEHUM SISl PEILICHUS PA3IMYHbBIX 3a]1a4 U3
MAaTEMATUKH, CMEKHBIX MTPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHelHbIe, KBaAPATHBIE YPAaBHEHUS U PallMOHAIbHBIC YpPaBHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoaAMTE NPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[TepexoauTs OT cioBecHOW (HOPMYTUPOBKU 3amauyd K €€ ainreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3YJIbTAaT.

[IpuMeHSITh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHUS, OIICHKH,
pemaTh JMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uyuecKkyo WUIIOCTPALMI0 MHOXKECTBA PpELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUNHA

[ToHumaTh ¥ UCMOAB30BaTh (YHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACIITh 3HAYCHHE (DYHKIMU IO 3HAYCHHIO
apryMeHTa, ONpeessITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crtpouts rpaduku 3MeMEeHTapHBIX PYHKINUN BUJA:



y = ki, y = x2, y = X3,y = ||, y = VX, onucsIBaTh CBOWCTBA YHCIOBOIL
dbynkiuu 1o e€ rpaduxy.

K koHiy oOyuenus B 9 kjacce oOydaromMiiCS MOMYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYNBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YHCIIA.

Boinonuate  apudmMeruyeckre ACHCTBUS C  pAlMOHAIBHBIMU YHUCIIaMH,
codeTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.

Haxonute 3HaueHuss crTenmeHeW ¢ UENbIMH IIOKa3aTeas MU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh I€MCTBUTENIbHBIC YKCIJIA, BBINOJHATh MNPUKUIKY pe3ysbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHElHbIE W KBaJpaTHbIE YpAaBHEHHUS, YPAaBHEHHUS, CBOASIIUECT K
HUM, TIpOCTENIITNE APOOHO-pAIIMOHAIIBHBIE YPABHEHHSI.

Pemate cucteMbl IBYX JMHEWHBIX YPAaBHEHUU C JBYMSI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3adaud anreOpaueckuM CHOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

[IpoBOaMTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaThb
pelieHre HePaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiatb  cuCTEMBl JTUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMYHbIX 3a]1a4.

DOyHKIUU

Pacrio3naBate (PyHKIIMM W3y4deHHBIX BUAOB. [loKa3piBaTh CXEeMAaTHUECKH
pacIoyioKeHUE Ha KOOPIMHATHOM TUTOCKOCTH rpaduKoB PyHKIUH Bua: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K02(pdULIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

CtpouTh U M300pakaTh CXeMaTHYECKU rpaduKu KBAAPATUYHBIX (QYHKIIHA,
OMHCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh KBajipaTuuHy0 (QYHKIMIO 110 GopMyJie, MPUBOJAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TCOMETPHH.

YncjioBbIE MOC/IEI0BATEILHOCTH U MIPOrPeccun

Pacmo3naBaTh apuMETHYECKYI0 W TEOMETPUUYECKYIO MPOTPECCHUU TIPH
Pa3HBIX CTIOCO0aX 3a/IaHMUS.



BBIONMHATE  BBIUMCICHUS C  WCMONB30BaHWEeM (opmMyn N-ro 4ieHa
apru(PpMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.
N300pakaTh YjieHBl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPIUHATHOM

IINTTOCKOCTH.
Pemars 3aJa4, CBA3aHHBIC C YMCJIIOBBIMH ITIOCICAOBATCIIBHOCTAMH, B TOM

qrCIie 3a/1a4U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME



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

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucnenus. KpagparHaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME
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9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbIE
JI:;_)H Tema ypoka Beero KonTpoabubie IIpakruyeckue f[I:yT:eHnﬂ gg}?;l;zizlfenbnme
padoThI padoThI pecypesr
1 [ToHsiTHE panMOHAIBLHOTO YKCIIA 1
2 Apudmerrdeckue I1HCTBUS C 1
panMoOHATFHBIMU YUCIIAMH
3 Apudmerndeckue neicTBus ¢ 1
palMOHATILHBIMHU YUCIIAMU
4 Apudmerndeckue I1HCTBUS C 1
panMoOHATFHBIMU YUCIIAMH
5 Apudmerndeckue neicTBHs ¢ 1
paLMOHATILHBIMU YUCIIAMU
6 Apudmerndeckue 1eHCTBUS C 1
paMOHATEHBIMHU YUCIIAMH
7 CpaBHeHue, yrnopsouMBaHue 1
palMOHATIbHBIX YUCEI
5 CpaBHeHue, ynopsi0uMBaHue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, yrnopsouMBaHue 1
palMOHATIbHBIX YUCE
10 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1 BH@?HOTeKa HOK
https://m.edsoo.ru/7f4211de
11 CreneHsp ¢ HaTypaJIbHBIM [1OKA3aTeIEM 1 BH6J?HOTeKa HOK
https://m.edso0.ru/7f421382
12 CreneHsb ¢ HaTypaJabHBIM [T0OKA3aTEIEM 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f42154e
13 CrermneHnb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 BH6J?HOTeKa 0K
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1

15 Pemienne ocHOBHBIX 3ana4 Ha pobu, 1
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU

16 Penrenre oCHOBHBIX 3avz[aq Ha Jpoow, 1
MIPOLICHTHI U3 PEATbHOM MPAKTUKHU

17 Perenre oCHOBHBIX 3av11aq Ha Jpoou, 1
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU

18 Penrenre oCHOBHBIX 3auz[aq Ha Jpoou, 1
MIPOLICHTHI U3 PEATbHOU MPAKTUKHU

19 [Ipu3Haku AeTMMOCTH, Pa3JIOKEHUS Ha 1
MHOKHUTEJHN HATYPAIbHBIX YHCEIT

20 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha 1
MHOYHUTEIH HATYPAJIbHBIX YHCEI

21 Peanbnbie 3aBucumocTtu. [Ipsimas u 1
oOpaTHasi MpONOPIMOHATBHOCTH

29 Peanbubie 3aBucumocti. [Ipsmast u 1
oOpaTHas MPONOPIUOHATBHOCTH

23 Peanbuble 3aBucumoctu. [Ipsmas u 1
oOpaTHasi MpOMOPIIMOHATBHOCTH

24 Peanbuble 3aBucumoctu. [Ipsmas u 1
oOpaTHasi MpOMOPIIMOHATBHOCTH

o5 'I'<OHTpOJ'II)Ha$I pabota no Teme 1

Pamnonanbubie yncna"
26 BykBeHHbIE BhIpaX)eHUs 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f41feec

27 DopmyIsl 1

28 DopmyIsl 1

29 [Tepemennsie. JlonmycTumbie 3HAaYCHHS 1

MEPCMCHHBIX



https://m.edsoo.ru/7f41feec

[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,

bub6nmoreka [IOK

30 PACKPLITHE CKOOOK M PUBE/ICHHE https://m.edsoo.ru/7f41fafa
MOJO0HBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX BBIPAXKCHUH,
31 paiKprI)TI/IC CKO6OK}II/I HpI/IBeI[eHI/IS Bubmzorexa HOK
https://m.edsoo.ru/7f41fd70
MOJO0HBIX CIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,
32 PacCKpBITHE CKOOOK ¥ MPUBEICHHE
MOJO0HBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
33 PacKpBITHE CKOOOK M MPUBEICHHE
MOJOOHBIX CIaracMbIX
34 CBoiicTBa CTENEHU C HATYPaIbHBIM bubmmoreka [JOK
MoKazarejieM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnnorexa [JOK
MoKazarejieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENIEHU C HATYPaJIbHBIM Bbu6moreka [JOK
MoKa3aTeyieM https://m.edso0.ru/7f4218be
bubmmoteka IIOK
37 Meuorouerr https://m.edso0.ru/7f42276e
bu6nmorexa LIOK
38 Muorounerr https://m.edso00.ru/7f422930
39 CrnoxeHue, BRBIUMTAHUE, YMHOKEHHE bubnmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubmuorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE bu6nunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnuoteka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyITBI COKPAMEHHOTO YMHOKEHUS Brbmrorexa LIOK

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



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

bubnunorexa LIOK

a4 PopmyIbt COKPAIIEHHOTO yMHOKEHHA https://m.edsoo.ru/7f42464a
45 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmaorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAILIEHHOTO YMHOXKEHUS bubmaorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Paznoxxenne MHOro4IeHOB HA MHOKUTEIIN Bubmiorexa HOK
https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTO4JIEHOB Ha MHOKUTENH bubmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PaznioxxeHre MHOTOYJICHOB Ha MHOKUTEITH buGnuorexa LIOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4JIEHOB Ha MHOKUTENH
52 KonTponbhas pabota no Teme
"AnreOpanyeckue BoIpaxeHus"
53 YpaBHeHwue, paBuiia Mpeoopa3oBaHuUs
ypaBHEHUS, PABHOCUJIHLHOCTh YpaBHEHUI
JIuHeitHoe ypaBHEHUE C OJHOMU
54 NIEPEMEHHOM, pEIIEHNE JINHENHBIX
ypaBHEHU U
Tusei N
55 H;I HeelefeHI{OHeoi’ZpazIﬁ:gZecni?;e;imx Bubmorexa LIOK
P P https://m.edso00.ru/7f420482
YpaBHEHUH
JIuHeitHoe ypaBHEHUE C OJHOU
56 NIEPEMEHHOM, pEeIlIeHNE JINHENHBIX
ypaBHEHUU
57 Pemenue 3a1a4 ¢ oMol ypaBHEHUH bubmorexa IJOK
https://m.edso00.ru/7f42064e
. bu6nmnorexa LIOK
58 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH

https://m.edsoo.ru/7f420806



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

bubnunorexa LIOK

59 Pemenue 3a1ay ¢ moMONIbI0 YpaBHEHUH 1 https://m.eds00.ru/7f4209a0
60 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMs 1 bubmmoreka [JOK
MIEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
62 Jlunelinoe ypaBHEHHE C IBYMs 1 bubmmoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEHMHBIX YPAaBHEHHM C 1 bubnnorexa [JOK
JBYMs1 IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1
JIBYMsI TIEpEMEHHBIMU
65 Cucrema 1ByX JJUHEHHBIX YPaBHEHUH € 1
JBYMsI IEpEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1
JBYMsI TIEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI 1 ﬁgg?ﬁ;?:;sigrou/%f 4984de
68 Pemenue cucrem ypaBHEHUI 1 Eg&nﬁgféigrouﬁf 198654
69 Pemenue cucrem ypaBHEHUI 1 bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI 1
71 Pemenue cucrem ypaBHEHUI 1
72 KonrtponbHas padora no reme "JInneitHble 1 bubnmnoreka HOK
ypaBHEHUS" https://m.edso0.ru/7f421044
73 Koopaunara Touku Ha npsiMmoit 1 Eg{in;l;fg;ggﬁ f41de76
74 YucnoBbie TPOMEKYTKH 1 g&?ﬁ;f;;gﬁ%f A1dF2
75 UucnoBbie MPOMEKYTKH 1



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

PaccrosiHne Mexxy 1ByMsl TOUKaMH

76 KOOPJAMHATHOU MPSMO
77 PaccTosHue Mexny A1ByMs TOUKaMH
KOOPJHMHATHOU IIPSIMOM
78 [IpssmoyronbpHas cucTeMa KOOPAMHAT HA bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHas cucTeMa KOOpAMHAT Ha bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX Bu6moteka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1laHHBIX
bopmymnamu
83 Urenue rpaukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB pearbHbIX
3aBUCHMOCTEN
bubmmoreka IIOK
85 Homsrue dymxiun https://m.edsoo.ru/7f41ef06
86 ['paduk pyHkunn
. . bu6nmorexa LIOK
87 Caotictsa dynKipmii https://m.edso00.ru/7f41f078
. . bubmuoreka [IOK
88 Croiictsa pynKimii https://m.edsoo.ru/7f41f1fe
. bubnunorexa LIOK
89 Jlnmeiinas dysKums https://m.edso00.ru/7f427282
. but6mmorexa [IOK
%0 Jlnmeiinas ynKums https://m.edsoo.ru/7f427412
N but6mmoreka [IOK
1 Mocrpoenne rpaguia mneitioi Gynxunn https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHeHHON QyHKIMH



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
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93 I'paduk pynkuuu y =[x| 1
94 I'padux pynkuuu y =[x| 1
K 0
95 "Ig(l){g pogliz:;l;lar 0;;);111?;6%1 ¥ K" / 1 Bubmzorexa HOK
DA p - PYHKI https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHas paboTa
9% Hrorosas koHTpoOJIbHAs paboTa / 1 bubnmnoreka HOK
Bcepoccuiickast mpoBepouHas pabota https://m.edso00.ru/7f429c6c
IToBTOpEHKME OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUM
I .
9 weronon kypea 7 cnaca, oBobmerne ) BuGorera LIOK
AOB XYP ’ - https://m.edsoo.ru/7f429f32
3HAHHUN
I .
9 weronon kypea 7 cnaca, oBobinerne ) BuGanorera LIOK
AOB KYP ’ H https://m.edsoo.ru/7f42a0e0
3HAHHI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
100  meronoB Kypca 7 kiacca, 00001eHue 1
3HAHUM
I .
101 werogon kypea 7 nacea, oboueine ) BuGnorera LIOK
A1OB KYP ’ H https://m.edsoo.ru/7f42a27a
3HAHHHA
I .
102 werogon kypea 7 nacea, obobuerne ) BuGnorera LIOK
7108 KYP ’ B https://m.edsoo.ru/7f42a900
3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
n/n Tewa ypoka Bcero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRue u3yuyeHusi oOpa3oBaTeJibHbIE
padoThI padoThI pecypesI
1 KBaznpaTHbiii KOpeHb U3 UUCIIa 1 bubmorexa LIOK
AP p https://m.edsoo.ru/7f42d452
2 [TonsiTrie 06 ppaLlMOHATIEHOM YHUCIIE 1 bubmnorexa [IOK
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecaTuanbie TPUOINKECHUS 1
UpPpalMOHATIBHBIX YHCE
4 Jlecatuunble npuOInKeHus 1
UPPAMOHATIBHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHUe J1eHCTBUTENbHBIX YHCEII 1
7 CpaBHeHUe J1eHCTBUTENbHBIX YHCEII 1
8 Apudmernueckuil KBapaTHbIM KOPEHb 1
9 YpaBHeHue Buaa x> = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPaTHBIX 1 bubmuoreka [IOK
KOpHEM https://m.edso00.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPAaTHBIX 1 bubmmnoreka HOK
KOpHEH https://m.eds00.ru/7f42d862
[Ipeo6pa3oBaHue YMCIOBBIX BbIPAXKEHHH, bubmuoteka [IOK
12 1 .
COZIEpKAIIMX KBAPATHbIE KOPHU https://m.edsoo.ru/7f42dd26
[IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, bu6muoreka [JOK
13 1 .
COJIEpKAMUX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
[TpeoOpa3zoBaHne YUCTIOBBIX BBIPAXKEHUH, bubmuorexa [IOK
14 1 .
coJiepKaIIMX KBaJAPAaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeoOpazoBaHre YNCIOBBIX BBIPAKEHUH, bubmuorexa [IOK
15 1 :
CoZEpKAIMX KBaJPATHbIE KOPHU https://m.edsoo.ru/7f42e262



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

bubnunorexa LIOK

16 CreneHsb ¢ IEJIbIM IT0Ka3aTelIeEM 1 https://m.edsoo.ru/7f4354a4
CrangapTtHas 3anuch yrcia. Pazmepsr
00BEKTOB OKpYKaromero Mupa (ot
17 JIEMEHTAPHBIX YACTHUIL 1O KOCMUYECKUX 1 ]i?tl'/tlgsj?lpllr(r)f:c[i(si)(l)lrou};f 4136098
00BEKTOR), JUTUTEIBLHOCTH IPOIIECCOB B — :
OKPYKArOIIeM MUPE
. bu6nmoreka [IOK
18 CBolicTBa CTENEHU C I1EJIBIM ITI0Ka3aTeIeM 1 https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM IMOKa3aTeIeM 1 Egsgﬁr?f:é(;grouﬁf 435648
20 CBoliCTBa CTEIICHHU C IEIbIM II0Ka3aTelIeM 1 ]r?tl'/[I[?sJ'I/P/Ir(r)]T:;saC)c])eru/%f 435648
21 CBoJ¥CTBa CTEIICHU C IIEIbIM II0KA3aTelIeM 1 Egsgﬁr?f:é(;grou%f 435992
22 CBoliCTBa CTEIICHHU C IEIbIM IIOKa3aTelIeM 1 ]r?tl'/[I[?sJ'I/P/Ir(r)]T:;saC)c])eru/%f 435646
23 KBanpaThsiii TpéxuneH 1
24 KBanpaTHblil TpEéXuiieH 1
o5 PasnoxeHne KBagpaTHOro TpEXUiaeHa Ha 1 bubnmnoreka HOK
MHOKUATEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOro TpEXUieHa Ha 1 bubmuoreka [IOK
MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
'I'<OHTp0J'IBHa$I pabota mo Temam Bumiorexa 1IOK
27 KBanpatHsie kopau. CremneHu. 1 hitps://m.edsoo.ru/7f42ec80
KBanpatHslit Tpexuiien" T '
bu6nunorexa LIOK
28 Aurebpanriccias Apook 1 https://m.edso00.ru/7f430382
29 JlormycTrMble 3HAYCHHSI IEPEMECHHBIX, 1
BXOJISIINX B alreOpandeckue BhIpasKeHUs
30 JomycTrMple 3HaYeHUsI TIEPEMEHHBIX, 1

BXOOAIIUX B anre6pa1/1qec1<1/1e BBIPpAXKCHUA



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31 OCHOBHOE CBOMCTBO areOpandecKoi bubnmnoreka HOK
npobu https://m.eds00.ru/7f4308e6
32 Coxpamenue npodeid ]t?tltdgsnlpllr?:é(s%g Tt430252
33 | Coxpamenme apofiei s dso0.107143014

35 CnoxeHnue, BBIUUTaHUE, YMHOKEHUE U bubnunoreka LIOK
JieNieHre anredpandeckux apooei https://m.edso0.ru/7f43128¢c

36 CnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bubnunoreka LIOK
JIeJICHUE aJIreOpandecKux apooeit https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bu6nmorexa LIOK
JIeJICHUE aJIreOpandecKux apooeit https://m.edso00.ru/7f4318¢c2

38 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnunoreka LIOK
JieNieHre anredpandeckux apooei https://m.edsoo.ru/7f431a20

39 [Ipeo6pa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJiepKalx aredOpandeckue Apoou https://m.edsoo.ru/7f43259c

40 [TpeoOpa3oBaHue BBIpAXKEHUH, bubmmnoreka HOK
coJiepanux anredbpanyeckue 1poodu https://m.edsoo.ru/7f432736

a1 [Ipeo6pa3oBanue BhIpakeHUH, bubmuoteka [IOK
CoOJIeprKalINX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736

42 KonrponbHas padora no reme bubmuoreka [JOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36

43 KBanparaoe ypaBHeHUE BH6?HOTeKaLK)K
https://m.edsoo.ru/7f42eela

44 Henonnoe kBagpaTHOE ypaBHEHUE BH6?HOTeKaLK)K
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTHOE ypaBHEHUE BH6?HOTeKaIH)K
https://m.edsoo.ru/7f42eela

16 ®dopMyna KOpHEH KBapaTHOTO bu6muoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

47 dopMyna KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUS https://m.edso00.ru/7f42f3f6
48 ®dopmya KOpHEH KBaIpaTHOTO bubmmoreka [JOK
YpaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnunoreka LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
bu6nmoreka [IOK
S0 Teopema Buera https://m.eds00.ru/7f430076
51 Pewenne ypaBHenui, cBOAAIIMXCA K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pewienue ypaBHeHui, CBOAAIIMXCS K bubnunoreka LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiinmme qpoOHO-paIIMOHATBHBIE bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-paliOHAEHBIE bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 33124 ¢ TOMOIIBIO bubnunoreka LIOK
KBaJPAaTHBIX YPaBHEHUMU https://m.edsoo.ru/7f42f75¢c
56 Penienne TeKCTOBBIX 3329 C TOMOIIBIO bu6nmorexa LIOK
KBaJPAaTHBIX YPaBHEHUMU https://m.edsoo.ru/7f42f8f6
57 KonrponbHas pabora no reme bubnmnoreka HOK
"KBanpaTHble ypaBHeHuUs" https://m.edso0o.ru/7f4301f2
JInHeliHOE ypaBHEHME C 1ByMs
58 HEPEMEHHBIMH, €ro rpaduK, IpUMepsI
pelIeHus ypaBHEHHA B IEITBIX YMCIIaX
JInHeitHoe ypaBHEHUE C IBYMS
59 NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHys ypaBHEHHA B TENTBIX YUCIIaX
JIvuHeitHoe ypaBHEHUE C IBYMS
60 NEPEMEHHBIMH, €r0 rpaduK, IpUMeEpHI

peueHusl ypaBHEHUH B LENBIX YHCIIAX



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

Pewenne cucreM IByX JIMHEWHBIX

61 YpaBHEHUH C ABYMs IEPEMEHHBIMU .
62 Penrenue (\JJI/ICTCM JIBYX JTUHEUHBIX 1
YPaBHEHHUH C ABYMsI IEPEMEHHBIMU
63 Pemenue SI/ICTGM JIBYX JIMHEUHBIX 1
YpaBHEHUH C ABYMS IEPEMEHHBIMU
64 HpI/IMepBIUpeI_HeHI/IH CHUCTEM HEJIMHEHUHBIX 1
YPaBHEHHUH C ABYMsI IEPEMEHHBIMU
65 HpI/IMepI)IupeHIeHI/ISI CUCTEM HEIMHENHBIX 1
YpaBHEHUH C ABYMs IEPEMEHHBIMU
['paduueckas unaTEpIIpeTanys ypaBHEHUS
C IBYMsI IEPEMEHHBIMH U CUCTEM Bbu6mmoteka [JOK
66 . . 1 :
JIMHEHHBIX YPABHEHUN C ABYMS https://m.edsoo.ru/7f43d6d6
MIePEeMEHHBIMHU
['padmyeckas HHTEpIpETALUS ypaBHEHUS
67 C IBYyMs IEPEMEHHBIMH U CUCTEM 1 bubmmorexa LIOK
JIMHEUHBIX YPABHEHUN C ABYMS https://m.edso0o.ru/7f43d6d6
NepPEMEHHBIMU
68 Pemenne TEKCTOBEIX 337124 C IOMOIIBIO 1
CUCTEM YPAaBHEHHU
69 Pemenue TEKCTOBBIX 3318 C OMOIILBIO 1
CUCTEM YpaBHEHUHU
70 Pemenne TEKCTOBEIX 337124 C IOMOIIBIO 1
CUCTEM YPaBHEHUU
71 YucnoBble HEPABEHCTBA U X CBOMCTBA 1
72 YuciioBbIE HEPABEHCTBA U X CBOMCTBA 1
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOMH 1
74 Jlunelinbie HEpaBEHCTBA C OJTHOM 1 bubnmnoreka [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edso0.ru/7f42c692
75 JIuHeliHbIE HEPABEHCTBA C OJJHON 1 bu6muoreka [IOK

NIEPEMEHHOM U MX PEIICHHE

https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JInneliHbIe HEPABEHCTBA C OJJHON

76 . 1
MIEPEMEHHOM U UX pelIeHue
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 bubmmoreka [JOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOMU 1 bubnmnoreka HOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOU 1
IIEPEMEHHOM U UX PEILICHUE
N3o06paxkenue perie €MHOrO
80 Hepa]felf(()TIl:Z I/IpI/I)I(H CI/II{::ICI\J/IIHHHEI ‘I;IECJI;OBOP'I 1 buGnuorexa LIOK
. https://m.edsoo.ru/7f42c9e4
psIMOit
H300paxenue pemieHus TMHEHHOTO
81 Hepa]feHCTBa I/IpI/IX CUCTEM Ha YMCIIOBOM 1 bubmorexa LIOK
. https://m.edsoo.ru/7f42c9e4
npsIMOi
KonTponbhas pabota nmo remam
82 " ~ 1 1
HepasencrBa. Cucrembl ypaBHEHUI
bubnunoreka LIOK
83 [onsmue ynKim 1 https://m.edso00.ru/7f433c12
84 OO6nacTp onpeneneHuss 1 MHOKECTBO 1 bubmmnoreka HOK
3HauYEHUN QYHKIHUU https://m.edsoo.ru/7f433d84
85 Crioco0s1 3a1aHust QYHKIIUH 1
86 I'paduk pyHkmum 1
87 CaoiicTBa QyHKIIUU, UX OTOOpaKEHHE Ha 1
rpaduxe
88 UreHue u noctpoeHue rpagukoB GHyHKITHI 1
89 [Tpumeps! rpadgukoB GyHKITHH, 1
OTPaXKAIOIIUX PeAIbHBIE TPOLIECCHI
o | mcmemenpmoen | B 10K
PATHYIO IIpOTIopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X TpaduKu
91 l'unepOona 1



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

bubnunorexa LIOK

92 ['umepbona https://m.edsoo.ru/7f4343¢e2
bubnunorexa LIOK
— 2
93 T'pagux dymagm y = x https://m.edsoo.ru/7f434572
=2 = ¥3 =V = |x]|*

Dynkumny =X, y =X,y = VX, y = [x|; Bumorexa LIOK

94 rpaduveckoe penieHre ypaBHeHUN U https://m.edso0o.ru/7f434d38
CUCTEM YpaBHECHUU " '
IToBTOpEHKHE OCHOBHBIX MOHATUN U

95 METOJI0B KypcOB 7 U 8 KJIaCCOB, Bbu6moteka [JOK
006o6mmenue 3nanuii / Becepoccuiickast https://m.edsoo.ru/7f4371aa
IIpoBepoYHas paborta

9% HtoroBas koHTpoINbHas padoTa / bubmmoreka [JOK
Bcepoccuiickas mpoBepodHasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB KypcoB 7 U 8 KIIaCCOB,
000011IeHNEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H BuGmorexa LIOK

98 METOJI0B KyPCOB 7 1 8 KIIACCOB, https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUI — :
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H Bu6morexa LIOK

99 METOJI0B KyPCOB 7 1 8 KIIACCOB, https://m.edsoo.ru/7f437510
000011IeHrEe 3HAHUI — :
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H Bu6morexa LIOK

100 METOJI0B KyPCOB 7 1 8 KIIACCOB, https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI — :
[ToBTOpEHNE OCHOBHBIX MOHSATHI U Butmorexa LIOK

101 METOJIOB KyPCOB 7 8 KIIaCCOB, https://m.edsoo.ru/7f436b88
0000111eHE 3HAHMIT " '
[ToBTOpEHNE OCHOBHBIX MOHATHH U Butmorexa LIOK

102 METOJ/IOB KypCOB 7 H 8 KJIacCOB,

000011IeH1E 3HAHUI

https://m.edso0.ru/7f437858



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




Tema ypoka

PannonanpHbIe Uynca, HpparoHaIbHBIC
4qpciia, KOHEYHEIE U OECKOHEYHEIE
JECATUYHBIC TpoOH

MHO0KeCTBO AeHCTBUTEIBHBIX YHCET;
JIEHCTBUTEIILHBIE YHCIIa KaK OECKOHEUHBIE
JECATUYHBIC IpOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXXECTBOM JCHUCTBUTEIbHBIX
YHCeJl 1 MHOXXECTBOM TOYEK KOOPIAMHATHOU
IPSIMOM

9 KJIACC

KoanuecTBo 4acoB

Bcero
padoThI

Kourpoabnblie IIpakrnuyeckue

padoThI

ara
U3y4eHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

CpaBHeHuE 1eHCTBUTENbHBIX YUCEIL,
apupMeTHUeCKre eHCTBUS C
JENCTBUTENIbHBIMH YU CIIaMU

[TpubnmxEHHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTH MPUOINKEHHS

OxkpyrieHue yucen

OxkpyrieHue yucen

oo Noy o1

IIpukuka u olleHKa pe3yJIbTaTOB
BBIYHUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

I

10

11

JIunelinoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM
JIunelinoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOAAIINXCS K JIMHEHHBIM

but6morex [JOK
https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

12 KBagparnoe ypaBHeHue. Pemenue bubnuoreka [JOK
ypaBHEHUH, CBOJIAIIMXCS K KBaJIPaTHBIM https://m.edso00.ru/7f43c542
13 KBaaparHoe ypaBHenue. Pemienue bubmmoreka [JOK
YPaBHEHUH, CBOAAIIMXCS K KBaJAPATHBIM https://m.edso0.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmaorexa LIOK
AP P https://m.edso00.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHUs bubmorexa LIOK
https://m.eds00.ru/7f43c3d0
[IpuMepsl penieHust ypaBHEHUHN TPEThEU U
16 YeTBEPTOU CTETIEHEN pa3yIoKEHUEM Ha
MHOKUTENH
[IpuMmeps! penieHust ypaBHEHUHN TPEThEU U
17 YeTBEPTOU CTETIEHEN pa3yioKEHUEM Ha
MHOKUTENH
18 Pemenue npoOHO-paimOHATBHBIX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6HO-paioHaIbHBIX bubmmoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcTOBBIX 3a/1a4
anreOpanyeckuM METOJIOM
21 Pemenue TekcToOBBIX 3a/1a4
anreOpanyeckuM METOJIOM
29 Pemenue TekcTOBBIX 3a1a4
anre0OpanvdecKuM MeTO0M
23 KonTponbnas pabora no Teme "YpaBHeHUS
C OJIHOM mepeMeHHOI"
24 YpaBHEHUE € 1ByMs IEPEMEHHBIMU U €TI0 bubnuoteka [JOK
rpapuk https://m.edso00.ru/7f43d0b4
o5 YpaBHEHHE ¢ IBYMS TTIEPEMEHHBIMHU U €T0 bubnmnoreka [JOK
rpadux https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHENHBIX YPAaBHEHHH €

JIBYMsI IIEPEMEHHBIMU U €€ peleHne



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

27 JBYMsI IEPEMEHHBIMU U €€ pellieHne
28 Cucrema 1Byx J'II/IHGI\/'IHI)IX"ypaBHeHI/II\/'I c
JIBYMsI IEPEMEHHBIMU U €€ pelleHne
29 Cucrema 1Byx JIHHeI?IHHx"ypaBHeHHﬁ c
JBYMsI IEPEMEHHBIMU U €€ pellieHue
Pemienue cucrem IByX ypaBHEHUM, OJHO U3
30 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOK ]ﬁn@nmexa LOK
U ttps://m.edsoo.ru/7f43d23a
Pemenue cucrem 1B aBHEHUH, OJHO U3
31 KOTOPBIX HHHeﬁﬂoe,};XzI}];pyroe — BTOpOH ]ﬁH@HOTeKa HOK
RS ttps://m.edsoo.ru/7f43d55a
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
32 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOI
CTENEHU
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
33 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOI
CTENEeHH
34 FpaqmqecFaﬂ WHTEPIPETALHS CUCTEMBI
YpaBHEHUH € ABYMS IEPEMEHHBIMHU
35 Pemienne TeKCTOBBIX 3a/1a4
anredpandeckuM crnocodom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyeckuM crnocoOom
37 KOHTpOJH,i{fm pabora o Teme "CucremMbl
yYpaBHEHUU
38 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
39 UmrcnoBble HEPaBEHCTBA U UX CBOWCTBA BH6J?HOTeKa HOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK

HCpCMCHHOfI " UX pCUICHHUC

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

JIuneliHbIe HEpABEHCTBA C OJJHON bubnuoreka [JOK
41 N i
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIunelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
42 N .
MIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN M KX PEIICHHE
44 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHUE
45 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOMN M KX PEIICHHE
46 KBanpaTHble HEpaBEeHCTBA U UX pELIEHUE Bubmzorexa LIOK
P P p https://m.edsoo.ru/7f43b098
a7 KBanparHpie HepaBeHCTBA U X PEIICHHUC Bubmzorexa LIOK
P p p https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HepaBEeHCTBA U X PEIICHHUE Bubmorexa LIOK
P p p https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBeHCTBA U UX PEIICHUE
50 KBanpatHbie HepaBeHCTBA U UX PEIICHUE
I'paduyeckas nHTEpIpETALIUI HEPABEHCTB
51 I/Ipcnqc)TeM HE aBeHcIT)Br:: BHM}I ’ bubmiorexa LJOK
P By https://m.edsoo.ru/7f43b098
MepeMEHHBIMHU
I'paduyeckas nHTEpIIpETAIINS HEPABEHCTB
52 Y CHCTEM HEPABEHCTB C ABYMsI
MepeMEHHBIMHU
53 KonTponbHas pabota mo Teme
"HepaBencrna"
54 KBanparuunas ¢pyHkus, e€ rpaduk u bubmuorexa [JOK
CBOMCTBaA https://m.edso0.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpagux u bu6muoreka [JOK
CBOMCTBaA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkus, e€ rpaduk u bubmuotexa [JOK

CBOMCTBA

https://m.edsoo.ru/7f4399b4
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https://m.edsoo.ru/7f43b5a2
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[Tapabosa, KOOpAMHATHI BEPIIMHBI

bu6nmoreka [IOK

>7 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
1apadoJibl, 0Ch CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnmnoreka HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
1apadoJibl, 0Ch CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaOousa, KOOpAMHATHI BEPLUIMHBI Bu6moteka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadboIIbl
63 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=x*, y=vXx, y=[x|
64 I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
65 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[x|
66 I'paduku pynkmii: y = kx, y = kx + b,
y=k/x, y=x*, y=vx, y=[x|
67 I'paduxm ynkumii: y = kx, y=kx +b,
y=k/x, y=x*, y=vx, y=[x|
68 I'paduxn pynxmmii: y =kx, y=kx +b,
y=k/x, y=x°, y=vX, y=[x|
" " bubmuorexa [IOK
69 KonrtponbHas padora no reme "OyHKIUU https://m.edsoo.ru/7f43ab84
70 ITonsaTre YHUCIOBOH ITOCIIEA0BATEILHOCTH BH6J?HOTeKa LHOK
https://m.edso0o0.ru/7f43e6¢c6
3agaHue nociIe0BaTeIbHOCTH
71 pexyppeHTHOH (opMyIioi 1 popmyroi N- bubmaorexa LIOK

I'0 4JI€Ha

https://m.edsoo.ru/7f43ebda



https://m.edsoo.ru/7f439eb4
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Apudmernueckas 1 reoMeTpUIecKas bubnuoreka [JOK
72 .
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckast U reoMeTpUyecKas bubmmoreka [JOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
@opMyiisl N-T0 YIeHa apu(pMETUYECKON U
74 reJ;ei quCKOﬁII(H‘ECgLﬁ CYMMBI Bubmrorexa I{OK
P porp - M https://m.edsoo.ru/7f43f58a
MEePBBIX N WICHOB
@opMyiibl N-T0 4IeHa apu(pMETUYECKON U
75 reof\)aez WYECKOM TIpor I;C((JII)/Iﬁ CYMMBI Bubmorexa LOK
p porp &y https://m.edsoo.ru/7f43ef2c
MEePBBIX N WICHOB
@opMyIsl N-T0 4eHa apupMETUIECKON U
76 reollzaez WYECKOM TIpor EC((}I)/IFI CYMMBI Bubmorexa LOK
p porp &y https://m.edsoo.ru/7f43f0c6
MEePBBIX N WICHOB
®opmyIibl N-ro ujaeHa apupMeTUIECKON U
77 reé§e¥ quCKOﬁII(H‘ECSLﬁ CYMMBI Bubmaorexa LIOK
p porp - Y https://m.edsoo.ru/7f43f72e
MEPBBIX N WICHOB
@opmyIibl N-ro ujaeHa apupMeTUIECKOn U
78 re6§e¥ qucxoﬁrl(n*gcg;ﬁ CYMMBI Bubmiorexa IOK
P porp - Y https://m.edso00.ru/7f43f8a0
MEPBBIX N YIECHOB
N300paxeHne YwieHOB apuPpMeTUIECKOi 1
79 T€OMETPUUYECKON MTPOTrPECCU TOUKaMH Ha
KOOPJAMHATHOM MJIOCKOCTH
H300paxeHne wieHOB apuPpMeTUIECKOi 1
80 reOMETPUYECKON MPOrpeccuii TOYKaMH Ha
KOOPJAMHATHOM MJIOCKOCTH
81 JIMHENHBIN U YKCIIOHEHIIMAJIBHBIA POCT
82 CroxHbI€ IPOLIEHTHI bubmorexa LJOK
pot https://m.edsoo.ru/7f43fe0e
83 CIOKHBIC TTPOIICHTHI Brbmrorexa LIOK
pon https://m.edso0.ru/7f4401a6
84 KonTtponpHas padora no teme "UnciaoBble bu6muoreka [IOK

OCJIEN0OBATEIILHOCTH "

https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

86

87

88

[ToBTOpeHue, 0600IICHNE 1
cHUcTeMaTu3alus 3HaHWi. 3aMuch,
CpaBHEHUE, JEUCTBUS C JCHCTBUTEIbHBIMU
YUCJIaMH, YACIOBAs IpsiMast

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIUIEHUS, IPOMOPIIUU

[ToBTOpEeHHE, 0000IICHUE U
cucremaruzaius 3HaHui. OKpyriaeHue,
npHOJIMDKEHHE, OICHKA

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
crocooom

bubnuoreka [{OK
https://m.edso00.ru/7f443b12

89

90

91

[ToBTOpeHue, 0600IMICHNE U
cHCTeMaTH3allus 3HaHuil. Pemenne
TEKCTOBBIX 3a71a4 apU(PMETUUECKIM
crocoooM

[ToBTOpenue, o6odIIeHNE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 3aJ1a4 apUPMETHISCKUM
CII0COO0M

[ToBTOpenue, 06001IeHUE U
cuctemarusanus 3Hanuil. [IpeodpazoBanue
anreOpanyecKuX BBIPAKEHHUH, TOMTyCTHMBIE
3HAYCHUSA

bubnuoreka [{OK
https://m.edsoo.ru/7f443cd4

bubmmoteka IIOK
https://m.edsoo.ru/7f443fea

bubmuoreka [{OK
https://m.edsoo.ru/7f4441ca

92

93

[ToBTOpeHwme, 0600IIEHNE 1
cuctemaruzanus 3HaHui. [IpeodpasoBanue
anredpandeckux BbIPAKEHUH, TOMYCTUMbIE
3HAuCHUs

[ToBTOpeHnue, 06001IeHNE U
cuctemarusanus 3Hanuil. [Ipeodpa3oBanue

but6mmoreka [IOK
https://m.edsoo.ru/7f444364

but6mmoreka [IOK
https://m.edsoo.ru/7f4446f2
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94

anreOpandecKux BhIPAKEHHM, TOIYCTUMBIC
3HAYEHUS

[ToBTOpEeHHE, 0000IICHUE U
cucremarusanus 3Hanuil. [IpeodpasoBanue
areOpanyecKuX BbIPaKE€HUH, JOIyCTUMBbIE
3HauYEHUs

bu6nmoreka [IOK
https://m.edsoo.ru/7f444a94

95

96

[ToBTOpeHue, 0600IICHNE U
cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIMI

[ToBTOpEHME, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIII

bubnunoreka LIOK
https://m.edsoo.ru/7f444c56

bubnuoreka [{OK
https://m.edsoo.ru/7f444f44

97

98

99

100

101
102

[ToBTOpeHue, 0600IMICHNE U
cucTeMaTH3anus 3HaHui. OyHKIUK:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIII

[ToBTOpenue, o6odIIeHNE U
cucremMaTtu3anus 3HaHuil. OyHKIMN:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMI

[ToBTOpenue, 06001IeHUE U
cucreMartuzaius 3Hanui. ['padudeckoe
pelIeHne ypaBHEHUH U UX CUCTEM

[ToBTOpenue, 060061IeHUE U
cucreMartuzarus 3Hanui. ['paduaeckoe
pellcHHE YPaBHEHUN U UX CUCTEM

HroroBast KOHTpOJIbHAS paboTa
O00011IeHHE U CUCTEMATU3ALNS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubnuoreka [{OK
https://m.edsoo.ru/7f44516a

bubmmoteka IIOK
https://m.edsoo.ru/7f4452¢e6

bu6nmorexa LIOK
https://m.edsoo.ru/7f445516
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

7 KIIACC
Kon "
A p— IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOeHUsl OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 Bb{HOJIHSITb, coyerasi YyCTHbIE U NMHCbMEHHBIE NMPHUEMBI, apu(METHUECKUE
JEHCTBUS C pallMOHAIbHBIMU YHCIIAMU
HaxonuTh 3HaueHus 4HUCIOBBIX BBIPAKEHUH, MPUMEHATh pasHOOOpa3HbIe
1.2 CcrocoObl W TpPUEMBI BBIYUCICHHS 3HAUCHHWHA JPOOHBIX BBIPAKEHHIA,
coJiepKalrx OObIKHOBEHHBIE U IECATUYHBIE IPOOHU
[TepexonuTh OT 0J1HOM (DOPMBI 3aITUCH YHCET K APYroi (MpeoOpa3oBbIBATh
1.3 JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh yucna
BbInonHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BbIUMCICHHUM, OIICHKY
1.6 3HAYEHUI YMCIOBBIX BBIPRXKECHUU. BBIMONHATH NEHCTBUS CO CTENEHSIMU C
HaTypaJIbHbIMH I1OKa3aTesIMU
17 [IpumeHsaTs TpU3HAKKW  JEIUMOCTH, Ppa3JIO)KEHWE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCEIl
Pemarbs npakTHMKO-OPUEHTUPOBAHHBIE 33Ja4l, CBSI3aHHBIE C OTHOLICHHEM
18 BEJIMYMH, MPOMOPLUOHATIEHOCTHIO BEJHIHH, NpOLEHTaMH,
MHTEPIIPETUPOBATh PE3YJIBTAThl PEIIECHUS 3aad C Y4€TOM OIpaHUYECHMH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs!
21 Hcnonb3oBath anredpandeckyro TEPMUHOIOTUIO U CUMBOJIMKY, TPUMEHSI T
' e€ B IIpoliecce OCBOEHUs y4eOHOro MaTepuasa
99 Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAXKEHMH NpPHU 3alaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX
23 BomonHATe  mpeoOpa3oBaHUs  LEJNOTO  BBIPAKEHHS B MHOTOYJICH
' IpUBEIEHNEM NIOJIOOHBIX CIaraeMbIX, paCKPhITHEM CKOOOK
24 BbINONMHATE yMHOXKE€HHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYJIeHa Ha
' MHOT'OWJIEH, TPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCylecTBIATh Pa30KEHUE MHOTOYICHOB HAa MHOMKUTENIHM C IOMOIIBIO
2.5 BbIHECEHUs 3a CKOOKHM OOIIero MHOXXUTENS, T'PYNIHUPOBKU CllaraeMbIX,
npuMeHeHHs GopMYI COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh NpeoOpa30BaHUs MHOTOUJICHOB IS pellieHNs pasiHEIX 3a7a1
U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOMN MPAKTUKH
27 Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypalbHBIMU IOKA3aTEISAMH IS
' npeoOpa30BaHMsI BRIPAXKEHUN
3 YpaBHEHHs 1 HEPABEHCTBA




Pewiats yMHENHbIE ypaBHEHUs C OJHOM NEPEMEHHOU, IIPUMEHsIS IIpaBUia

3.1 Iepexosa OT MCXOJHOTO YPABHEHMsI K paBHOCHIBHOMY eMy. lIposepsts,
ABJIIETCS JIM YUCIIO KOPHEM YpaBHEHMSI
32 [IpumensTh rpaduveckre METObl MIPU PEIICHUH JIMHEHHBIX YPaBHEHUH U
UX CUCTEM
33 [TonOupars mpumepsl map 4YucCell, SABISIOLIMXCS PELIEHUEM JMHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IJIOCKOCTU TpadUK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMsl IIEPEMEHHBIMM; IOJIb3YSIChb TIpaUKOM, IPUBOAUTH IPUMEPHI
pellIeHUs] ypaBHEHUS
35 Pewmate cuctemsl AByX JIMHEWHBIX YPAaBHEHUH C JABYMs IIEPEMEHHBIMU, B
' TOM YHCIIe TpapUIeCKr
CocTaBisiTh M peliarh JIMHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBHMIO 3aJaud, UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ MOJIY4YE€HHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKIIHA
N300paxkaTh Ha KOOpPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME
4.1 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBAJbI, 3aIllUChHIBAThH
YHCJIOBBIE TPOMEKYTKH Ha aIredpandeckoM si3bIKe
4.2 OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku muHeiHbIX GyHKIHA. CTpouTth Tpaduk GyHKIUH Y = [X|
OnuceiBaTh C NOMOLIbI (YHKIMI HM3BECTHbIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEMsl, pacCTOSHUE, I€HY, KOJHUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[ToHumatsb rpaduueckuii cnocod NpeAcTaBiIeHUs U aHaNIKW3a UH(OpMAIHH,
4.6 U3BJIEKATh U HHTEPIPETHUPOBATH MHPOpPMAIUIO0 U3 I'padUKOB peasibHbIX
IIPOLECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
HpOBEpsIEMOro IIpoBepsiembie npeMeTHbIe Pesy.IbTaThl 0CBOEHMs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
Hcnonp30BaTh HaYaJIbHBIE MIPEICTABICHHSI O MHOXKECTBE JEHCTBUTENbHBIX
11 yucen Ui CpaBHEHHs, OKpPYIJIGHHS U BBIYMCICHUH, H300paxkaTh
JICHCTBUTEIIbHBIE YK CIIA TOYKAMU HAa KOOPJIAMHATHON NPSIMOU
[TpuMeHsTh TOHATHE apU(METHUYECKOr0 KBaJAPAaTHOTO KOPHS, HAXOIUTh
12 KBaJpaTHbIe KOPHM, HCIOJIb3YS MpPH HEOOXOAMMOCTH KaJbKYIATOP,
' BBIMOJHATh TNpeoOpa3oBaHMsl BBIPAKEHUHM, COAEpKAIUX KBaJpaTHBIE
KOPHM, UCIIOJIb3Ys] CBOWCTBA KOPHEH
13 Hcnonp30Bath 3anucu OONBIINX U MAJIBIX YHCEI C TIOMOIIBIO JECATUYHBIX
) npoOeit u crenenel yrcna 10
2 Anrebpanyeckue BhIpaXKEHUs




2.1

HpI/IMeHSITB IHOHATHUC CTCIICHU C MOCJIbBIM I10Ka3aTCJIEM, BBIIIOJIHATH
Hp606pa3OBaHI/I${ BBIpa)I(eHHI;'I, CoACpIKanX CTCIICHHU C O EJIbIM
I1O0Ka3aTcjiIcM

2.2

BBINONMHATE TOXKACCTBEHHBIC MMPEOOPA30BaHKS PAllMOHATBHBIX BHIPAXKCHUN
Ha OCHOBE IIPaBMJ JCHCTBHMI HajJ MHOTOWIEHAMH M ajareOpandyecKuMu
JIpoOsIMU

2.3

PacknanbiBaTh KBapaTHBIA TPEXUIECH HA MHOKUTEIN

2.4

3.1

3.2

[TpumensTh mpeoOpa30BaHUs BEIPAKEHUH JJISl PELICHHS Pa3IMYHBIX 3a7a4
13 MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NIPAKTUKU

VYpaBHEHHs U HEPABEHCTBA

Pewars nuHenHble, KBaAPAaTHBIE YPABHEHUS U PAallMOHAJIbHBIC YPAaBHEHMUS,
CBOJSILMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IBYMS IIEPEMEHHBIMH
[TpoBoauTH IpOCTENILINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH,
B TOM 4HCI€ C TpPUMEHEHHEM TrpaduiyecKux IMpeACTaBICHUI

(ycTaHaBiMBaTh, IMEET JIM YpaBHEHHE WJIM CHCTEMa ypaBHEHUH pEIICHUs,
€CJIM UMEET, TO CKOJIbKO, U ITPOYEE)

3.3

3.4

[Tepexonuth OT cioBecHON (HOPMYTUPOBKU 3a7a4M K €€ airedpandecKou
MOJICNIA C TIOMOIIBIO COCTABJIICHHS YPAaBHCHHUS WU CUCTEMbI YPaBHCHHIA,
HHTCPHNPETUPOBATL B COOTBCTCTBHU C KOHTCKCTOM 3ada4dun HOJ'IyT-IeHHbII\/JI
pe3yJbTar

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHHS, OLICHKH,
pelarh JIMHEHHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CUCTEMBI,
JaBaTh rpadHUuecKyro WILTIOCTPAIUI0 MHOXKECTBA PEIICHU HEPaBEHCTBA,
CHCTEMbI HEPABEHCTB

DyHKIMHU

4.1

4.2

[ToHuMaTh ¥ UCTIONIB30BaTh (DYHKIIMOHAIBHBIE IOHATHS U S3bIK (TEPMUHBI,
CUMBOJINYECKHE O00O03HAuUEHUs), ONpEeAeNsATh 3HadeHHe (QYHKIUU 110
3HAYEHUIO apTyMEHTa, ONpeIesIATh CBOMCTBA (PyHKIMH 10 e€ rpaduky
Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=k/x

y=k/x

, Y =X3, ¥y = X3, Yy = [X|, onuchIBaTh CBOWCTBA YMUCIOBOM (YHKIUH MO €&
rpaduxy

9 KIIACC

Kon
NpoBePSIeMOro
pe3yJbTara

1
11

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCICHUS
CpaBHI/IBaTL U YIIOPpAJOYNBATH PALIMOHAJIBHBIC 1 UPpAIUOHAIBHBIC YU CJIa

BreimonaaTh apI/I(I)MCTI/I"ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YHCJIAMHU,
coucTtasd YCTHBIC W IMHMCBMCHHBLIC HpI/IéMLI, BBITIOJIHATH BBIYUCIICHUA C
HppauOHAJIbHBIMU YHCJIaMU

HaxonuTe 3HaueHMs CTENEHEW C LEJIbIMH II0KA3aTelIMU U KOPHEW,
BBIYUCIIATh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUHN




14

2.1

OKpyrisaTh AEMCTBUTENBHBIE UYMCIIA, BBIIOJIHATH NMPUKHUIKY PE3yJbTaTa
BBIUNCJICHUM, OLICHKY YHMCIIOBBIX BBIPA)KCHUN

VYpaBHEHHUSI U HEPABEHCTBA

Pemats JInHENHBIE U KBaJpaTHBIE YPABHEHUS, YPABHEHMS, CBOJAIIMECS K
HUM, IPOCTEUIIHNE APOOHO-PAIMOHAIBHbIE YPaBHEHHS

2.2

Pemars cuctemsl IBYX JTMHEWHBIX YPABHEHHU C ABYMS IEPEMEHHBIMU U
CHUCTEMBI JIByX YpPaBHEHHUH, B KOTOPBIX OJIHO YpaBHEHHE HE SIBIISICTCS
JIMHEUHBIM

2.3

Pemarh TEKCTOBBIE 3amaud anreOpamyecKuM CIIOCOOOM C TIOMOIIBIO
COCTABJICHUSI ypPaBHEHHS WJIM CHUCTEMbl JBYX YPaBHCHHH C JByMs
NEPCMCHHBIMU

2.4

[TpoBoaUTH IpOCTEMIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHHUH,
B TOM YHUCJIC C IPUMEHECHUEM TpadUUueCKuX MPEACTABICHUN (HAIIpUMep,
yCTaHaBJIMBATh, UIMEET JIM ypaBHEHUE WIIM CUCTEMA ypaBHEHUH peLIeHHUs,
€CJIM UMEET, TO CKOJIbKO)

2.5

Pemarp nuHelHbIe HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paxarhb
pEIIEHNE HEPABEHCTB HAa YUCJIOBOM MPSIMOMW, 3alMCHIBATh DPELIECHUE C
IIOMOIIBIO CUMBOJIOB

2.6

2.7

3.1

3.2

Pemate cucTteMbl JIUHEHHBIX HCpPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIOYAIOIIKUEC KBAAPAaTHOC HCPABCHCTBO, I/I306pa)KaTB PCHICHUC CUCTCMBbI
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3alMUCbIBaTh PCHICHUC C IMOMOMIBIO
CHMBOJIOB

Vcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH pa3IMYHbIX 33]a4

OyHKIMU

PacriosHaBaTh (h)yHKIMM W3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEMaTHYECKH
pacrioyio’)keHre Ha KOOPJIMHATHOM MIOCKOCTH rpaduKoB (yHKUIUN BUAA:
y=kx, y=kx+b, y=k/Xx, y=ax’+bx+cC, B 3aBUCHMOCTH OT 3HaYCHHI
KO3 QHIIMEHTOB, ONTUCHIBATh CBOICTBA (DyHKIIMH

IToxa3bIiBaTh CXEMaTUYECKH PACIIOJIOKEHNE HA KOOPINHATHON IIJIOCKOCTH
rpadukoB QyHKIMH Bua Y = VX, Y = [X| ¥ ONMCHIBaTh CBOMCTBA ()yHKIIMIA

3.3

3.4

4.1

4.2

4.3

Ctpouts 1 u300pakaTh CXeMaTUYECKU rpaUKu KBaApaTUYHBIX QYHKIUH,
OIKCHIBATh CBOMCTBA KBaIPAaTUYHbBIX (PYHKIMH 1O UX rpaduKam
Pacnio3HaBath KkBajgpaTuuHyro (QyHKIUIO 10 (opMmyae, TPUBOAUTH
IpUMephl KBAJApPAaTHYHBIX (DYHKIUNA U3 pealibHOM JKU3HM, (DU3HKH,
TEOMETPUH

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apupMeTHYEeCKyl0 M T€OMETPUYECKYI0 HpPOTrpeccuu NpHU
pasHbIX crlocobax 3aJaHus

BBINONHATE BBIYUCIEHHS C UCMHOJb30BaHUWEM (QOpMyN N-ro wieHa
apu@MeTHYecKoil U TEOMETPUYECKOM Mporpeccuif, CyMmbl MEpBBIX N
YJIEHOB

I/I306pa)KaTB YJICHBI MOCJICAOBATCIBbHOCTH TOYKaMH Ha KOOp,Z[HH&THOfI
IIJIOCKOCTH

4.4

Pemrate 3aa4n, cBsSI3aHHBIE C YMCIOBBIMH MTOCIIEIOBATEILHOCTSIMH, B TOM
YuUCJIC 3aJa4yu U3 peanLHoﬁ KHU3HU (C HCIIOJIb30BAHUCM KaJIbKYJIATOpPA,
U (PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0/1 OT OHOM (POPMBI 3aMIUCH APOOEH
1.1 K gpyrod. IloHsTme  panMOHANBHOrO  4YMCIA, 3alUCh, CpPABHEHHUE,
YIOPSA0OYMBAHUE PALMOHAIIBHBIX YHCET
19 Apudmerndeckre JCHCTBHUS C PallMOHAIBHBIMHM 4YHCIamMH. Perienue 3amad u3
peasibHOM MPAaKTUKK HA YacTH, Ha TPOOH
13 CreneHp ¢ HaTypaJlbHBIM I[IOKa3aTeleM: OIpeleieHue, mpeodpa3oBaHUE
BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThI, 3aMCh TPOICHTOB B BUAE APOOH U JApOOH B BUJIC IIPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PELICHUE 3a/1a4 U3 PealbHOM MPAKTUKU
15 [IpumeHeHne MPU3HAKOB JAEIUMOCTH, Pa3JI0OKEHNE HA MHOKHUTEIN HAaTYPaJIbHBIX
Yyucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE MTpsiMasi K 0OpaTHAsi TPOMOPLUOHAIEHOCTH
2 AnreOpandyecKkue BbIpaKeHUS
21 [lepeMeHHbIE, YMCIOBOE 3HAUEHHE BBIpAXKEHUsl C mepeMeHHou. [lomyctumblie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXIY BEIUYMHAMH B BHIC (DOPMYIIBL.
Beruucnenus no gopmynam
2.3 [IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PAaBHbIE BHIPAKEHHUS
2.4 CBOIiCTBa CTETIEHHU C HATYPAJIbHBIM MTOKa3aTEIeM
25 OpnowneHnbl 1 MHOrowieHsl. CreneHb MHorowieHa. CroxeHHe, BbIYMTAHUE,
YMHOXXEHHE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOXEHHS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
@opMyia pa3HOCTH KBagpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOKUTEIN
3 YpaBHEeHUS
31 VYpaBHEHHE, KOpPEHb YPAaBHEHHA, IpaBHIa peoOpa3oBaHus YpaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUI
32 JIuneliHOe ypaBHEHHE C vO}IHOfI nepeMevHHoﬁ, YUCIIO KOPHEW JIMHEWHOro
YPaBHEHUs, PELLICHUE JIMHENHBIX YPABHEHUM
33 CocraBnenune ypaBH?HI/Iﬁ [0 YCJIOBHIO 3ajaud. PemieHue TEKCTOBBIX 3adad ¢
MTOMOLUIbIO YpaBHEHUHN
3.4 JluneltHOe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH U €T0 Tpadux
Cucrema IByX JTMHENHBIX YPAaBHEHUH C JBYMS IIepEMEHHBIMU. Pemenue cucreM
3.5 ypaBHEHHMH CIIOCOOOM MOACTAaHOBKH. [IpuMepsl pemieHust TEKCTOBBIX 3313y C
MTOMOIIBIO CUCTEM YPaBHEHH
4 Koopaunats! u rpaduku. @yHKIIMN
4.1 KoopaunaTa Touku Ha npsiMoi
47 qI/ICJIOEBIe IIPOMEKYTKH. PaccrosiHue Mexay IByMs TOYKAMH KOOPAMHATHOU
psAIMOI
43 [IpsimoyronpHas cucrema koopaunar, ocu OX u Oy. AGciucca u opuHaTa TOYKH

Ha KOOPJIMHATHOM IJIOCKOCTH




44 ITpumepsl vaa(bI/IKOB, 3agaHHbIX (opMynamu. UTeHHe TpadUKOB peabHBIX
3aBUCUMOCTEH
4.5 [Tonstue pynkmuu. I'paduk Gynkuu. CBoricTBa GPyHKITUH
4.6 Jluneiinas Gynkmus, e€ rpaduk. ['paduk Gynkum y = [X|
4.7 I'paduaeckoe pereHue IMHEHHBIX YPABHEHUH M CUCTEM JIMHCWHBIX YpaBHEHUM
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYKCICHUS
11 KBanmparueiii xoperb u3 uucna. [loHsatue 00 HppalMOHATBHOM YHCIIE.
Jecatuunple NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apuMeTHYeCKHX KBaJpaTHbIX KOpPHEH M MX MpPHUMEHEHHE K
1.2 IpeoOpa3OBaHUI0 YUCIIOBBIX BBIPAKEHUN M BBIYUCIECHUAM. [leficTBUTENbHBIE
qucia
1.3 Crenesb ¢ 11eJbIM MOKa3ateneM 1 e€ cBoiicTBa. CTaHapTHAs 3alUCh YUCIIa
2 Anrebpanyeckue BhIpaXKeHUs
2.1 KBanparHsiii TpéxuiieH, pa3iokeHne KBaIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO alredpaniecKon Apoou
2.3 CrnoxeHune, BBIYMTaHUE, YMHOKEHHE, JICTICHNE alNTre0pandeckux JIpooei
2.4 PannonanbHble BhIpaKeHUS U UX TPe0Opa3oBaHue
3 YpaBHEHUS U HEpAaBEHCTBA
31 KBanpatHoe ypaBHeHue, (hopMmyna KOpHEH KBaJIpaTHOTO ypaBHeHMs. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme qpoOHO-palMOHATIHHBIE YPABHEHHS
I'padudeckass mHTEpIIpeTasl YPAaBHEHHI C JBYMSI TIEPEMEHHBIMH M CHUCTEM
3.4 JUHEWHBIX YpaBHEHHMH € JAByMs NepeMeHHbIMU. llpumepsl pelieHus cucteMm
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH
3.5 Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM Crioco0oM
3.6 UmncnoBble HEPaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JIHOM NTEPEMEHHOM
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJJHON NIEPEMEHHOU
3.10 CucTembl TUHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
4 OyHKIIH
41 [Tonarue ¢pynkuuu. OOAACTH ONpeNeNeHUs] 1 MHOKECTBO 3HaYeHUH (DYHKIIMU.
CnocoObl 3a1anus QyHKIUN
4.2 I'paduk ¢pynkuuu. Urenue cBoicTB GyHKIMHU O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMH, OTPaXKAIOUIUX PeaTbHbIE TPOIECCHI
44 OyHKIMY, ONUCHIBAIOUIMNE TPAMYHO M OOpaTHYI0 HpPONOPLHOHAIbHBIE
3aBUCUMOCTH, UX I'paduKu
4.5 OyHKun y =X? y = X?
4.6 Oyakun Y = [1X, Y = |x]|
4.7 ['padpuaeckoe pereHrue ypaBHEHUI U CHCTEM YpaBHEHHMA




9 KJIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCICHUS
11 PanmonanbsHble  4Mcnia, MppalUOHAIbHBIE YWCIA, KOHEYHBIE M OCCKOHEYHBIE
JEeCSITUYHBIE IpOOU
MHOXeCTBO EHCTBUTENbHBIX YMCEN, AEHCTBUTEIbHBIC YHCIIa KaK OECKOHEYHbIE
19  JlecATHYHBIC npodu. B3amMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JNEUCTBUTEIBHBIX YMCEI M KOOpAMHATHON mpsimMoil. CpaBHEHHE NEHCTBUTEIBHBIX
qucel
1.3 ApudmeTraeckne JSUCTBHS ¢ JEHCTBUTEILHBIMHA YUCIIAMHU
W3mepenus, npubamkeHus, oUeHKH. Pa3mepsl 0OBEKTOB OKpPY)KAIOLIET0 MHpa,
14  JVWMTCTBHOCTb TPOLECCOB B OKPYKAIOWEM MHPE. [TpuOnmx€HHOE 3HaYEHME
BEJIMYMHBI, TOYHOCTh NpUOMKeHus. Okpyrienue uucen. [Ipukunka u oneHka
pe3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHUsI U HEPABEHCTBA
2.1  VpaBHeHHS C OJHOM MepeMEeHHOU
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHEHUN, CBOAAIIMXCS K KBaJIPAaTHBIM
24 EI/IKBa,I[pUaTHOG ypaBHeHue. lIpuMepsl pelieHus ypaBHEHUI TpeTbel U 4eTBEPTOU
CTENEHEN pa3IoKEHUEM Ha MHOKUTEIH
2.5 Pemenne 1poOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMmsl ypaBHEHHH
2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM JByX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHU, OHO U3 KOTOPBIX JINHEHHOE, a IPYroe — BTOPOU
CTETICHU
2.10 T'padumyeckas HHTEpPHpETALHUs CHCTEMbI YPABHEHUH C IBYMsI IEPEMEHHBIMH
2.11  PemeHue TEKCTOBBIX 337a9 areOpandecKuM criocooom
2.12 | YwucnoBble HEPAaBEHCTBA U MX CBOWCTBA
2.13  PemcHue TUHEHHBIX HEPABEHCTB C OJTHOM MIEpEMEHHOM
2.14 | Pemenwue cuicTeM JMHEHHBIX HEPABEHCTB C OJHOM IMepeMeHHOU
2.15 | KBamparHbIe HEpaBEHCTBA
216 I'paduueckas HHTEpHIpeTanusi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
MIepeMEHHBIMU
3 OyHKIIIHN
31 KBanpatuunas @ynkuus, e€ rpaduk u cBoiictsa. [lapabona, KoopIuHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoJIbl
3.2  I'paduku pynkuwmii y=Kx, y=kx+b u ux coiicra
3.3  I'paduku dpynknmii y=K/X, y = X’ 1 ux cBolicTa
3.4 I'paduku QpyHKUMH , M UX CBOWCTBA
4 YucnoBble OCIEN0BATENBHOCTH
41 OmpeneneHne W CHOCOOBI 3aJlaHUsI YUCIIOBBIX IIOCJIEAOBATEIbHOCTEH. 3amaHue

MOCTIeI0BATEIbHOCTH PEKYPPEHTHOM popMyioii u popmyoii N-ro wieHa




Apudmernueckass mnporpeccus. DopMmynbl  N-TO wieHa apUPMETUUYECKOM

4.2 MPOTrPECCUU, CYMMBI IIEPBBIX N WICHOB

43 I'eomeTrpuueckas nporpeccusi. DopMysibl N-ro YieHa TEOMETPUUYECKON TPOTPECCHH,
CYMMBI [I€PBBIX N YWICHOB

44 N300pakeHne 4ieHOB apu(pMETUYECKONH U T€OMETPUUYECKON MPOTPECCHi TOYKAMH
Ha KOOPJIMHATHOM TJIOCKOCTHU. JIMHEUHBIN 1 SKCIIOHEHIIUATBHbBIA POCT

4.5 Cno>kHbI€ TTPOIICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 001IIer0
oOpa3oBanus Ha ocHoBe PI'OC

VYMmenne OIICpHUPOBATH IIOHATUAMMU: MHOXECCTBO, IIOAMHOXECTBO,
orepaiyy HaJ MHOXXECTBAMU; YMEHHE OIEPUPOBATH MOHATUSMU: Tpad,
CBSI3HBIN rpad), 1epeBo, LUK, IPUMEHSTh UX IPU PEILICHUHU 3a/1a4; YMEHHE
WCIIOJIb30BaTh Trpaduueckoe Mpe[CTaBICHUE MHOXKECTB [UIsl ONUCAHUS
peabHBIX MPOLIECCOB U SBJICHHA, TPU PEILICHUH 33144 U3 IPYTHX yUeOHBIX
MIpeIMETOB

YMeHHue onepupoBaTh MOHATUSIMH: OINPEIEICHUE, AKCUOMa, TEOopeMa,
JTIOKA3aTelIbCTBO; YMEHHUE pacrno3HaBaTh HMCTHHHBIE U JIOKHBIC
BBICKA3bIBaHUS, MPHUBOJIUTH TMPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHHA U OTPUILIAHHA BEICKA3bIBaHUU

YMeHHe onepupoBarh IMOHATHAMHU: HATypaJlbHOE YHCIO, IMPOCTOE M
COCTaBHOE YHCJIO, IETUMOCTb HATYPaJIbHBIX YUCEII, IPU3HAKU IE€ITUMOCTH,
L[eJI0e YMCII0, MOJTYJIb YUCIIa, OOBIKHOBEHHAS IPOOb U JeCITUYIHAS JpO0b,
CTaHJApTHBIN BUJ| YKCJA, PALIMOHAIBHOE YHCII0, UPPALMOHAIIBHOE YUCIIO,
apu(METHYECKUI KBaJApPaTHBII KOPEHb, YMEHHUE BBIOIHATH JCHCTBHS C
YKCJIaMHU, CPAaBHUBATh U YIOPSAIOYMBATH YKMCIIA, IPEJCTABIIATh YMCIIA Ha
KOOPJIMHATHON MPSIMOM, OKPYIJISITh YHMCIIA; YMEHHUE AeNaTh MPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUN

YMeHHe OmnepupoBaTh IOHATUSAMHU: CTENEHb C LEJIBIM I10Ka3aTeleM,
apudmeTnyecKkuil KBaJpaTHbIH KOPEHb, MHOTOYJIEH, aireOpanueckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOH CTENEHH OOJbIle
€IMHUIIbI; YMEHUE BBINOJIHATH pacuéThl o Gopmyram, npeoOpa3zoBaHUs
LEJbIX, IPOOHO-pAIlMOHANIBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSIMH,
Pa3I0KEeHUE MHOTOWIEHA HA MHOXKHUTEIH, B TOM YHUCJIE C UCIIOJIb30BAHNEM
(dbopMyI1 pa3HOCTH KBaJIpaToOB M KBaJIpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBarh MOHATHSAMU: YHCIOBOE PABEHCTBO, YPaBHEHHUE C
OJTHOM ITEPEMEHHOH, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pelarTh JIMHEHHbIE W KBaJpaTHbIE YpaBHEHHs, JApPOOHO-
palMOHANbHBIE YpPAaBHEHUS C OJHOM IIEPEMEHHON, CHUCTEMbI JBYX
JUHENHBIX YpAaBHEHMM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U  JpoOHO-pallMOHaJbHbIE HEpPaBEHCTBA C  OAHOM
IIEPEMEHHOM, B TOM YHCJIE TIPU PELIEHUH 3a/ad U3 JPYTUX NPEAMETOB U
MPAKTUYCCKUX 3aaa4; YMCHHUEC HCIIOJIb30BAaTh KOOPAWHATHYIO NPSAMYIO U
KOOPAMHATHYIO IUIOCKOCTh Ui W300pakeHHsl pelIeHUH ypaBHEHUH,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIMSA, rpaduk (YHKIHUH, HYIH
(GYHKINH, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pPACTaHUS,
yObIBaHUs, HauOoJbIllee M HauMEHbIee 3HAueHUs (YHKIHMU; YMEHUE
ONEPHPOBATh TOHATHAMHU: TIpsAMas TPOMOPIMOHAIBLHOCTh, JTHHEHHAs
¢byHKUMsA, KBajpaTHuHas (QYHKUUS, OOpaTHas MPONOPIHOHAIBHOCTS,
napaboda, runep0osa; yMeHue CTpouTh rpaduku PyHKITUH, UCITOIH30BAThH
rpaduKu Ui ONpeJesieHHs] CBOWCTB IMPOIECCOB U 3aBHUCUMOCTEH, IS




pelieHus 3aJad M3 JAPYrHX Y4eOHBIX MPEIMETOB M PeajbHOM JKU3HU;
yMEeHUE BbIpaXxaTh (hOpMyIaMH 3aBUCUMOCTH MEX1Y BEIMYMHAMU

Ymenue OIepUpPOBaTH MOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apudmeTnyecKas U TeOMETPUYECKasi MPOTPECCUN; YMEHUE HCIIOJIb30BATh
CBOICTBA MOCJIEI0BATEIILHOCTEHN, OPMYIIBI CYMMBI M OOLIETO YiieHa MPH
pelieHuu 3a7a4, B TOM 4YHCIIe 3a7a4 U3 JPYruX y4yeOHBbIX MPEJAMETOB U
peanbHOM KU3HU

YMeHue pemars 3a1a4n pa3HbIX THIOB (B TOM YHCIIE HAa MPOLEHTHI, 10JIU
Y 4acTH, ABIKEHHE, padoTy, IEHY TOBApOB M CTOUMOCTH IIOKYTIOK H YCIIYT,
HQJIOTH, 3aJa4d M3 00JacTU YIpaBIEHHUs JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIATH BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA
U CUCTEMBI II0 YCIOBUIO 3a/1a4d, UCCIIEJ0BATh IOJyYEHHOE PEIICHHUE U
OLICHMBATh MIPABA0N0I00HOCTb MOITYYEHHBIX PE3YJIbTAaTOB

YMeHue oneprupoBaTh MOHATUAME: (PUTYpa, TOUKA, OTPE3OK, psMasi, JIyd,
JOMaHasi, YroJl, MHOTOYI'OJbHUK, TPEYTOJbHHK, PAaBHOOCIPEHHBIH W
PaBHOCTOPOHHHMIA  TPEYrOJIbHHUKH, TPSMOYTOJBHBIA  TPEYTOJBbHUK,
MenuaHa, OWMCCEKTpHCa W BBICOTAa TPEYrOJbHUKA, YETHIPEXYTOJBHHUK,
napajienorpaMM, pom0, TPSAMOYTOJNIBHUK,  KBajpaT, Tparenus;
OKPYXHOCTB, KpYT, KacareybHas; 3HAKOMCTBO C IIPOCTPaHCTBECHHBIMHU
¢urypamm; ymMeHue pemiath 3aJayd, B TOM YHCJIE M3 IMOBCEIHEBHOMN
KM3HH, HAa HAXOXXACHHE TI'COMETPUYECKUX BEIMYMH C MPUMEHEHHEM
M3YYEHHBIX CBOMCTB GUTYp U (pakToOB
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11

12

YMeHue onepupoBaTh MOHSTUSIMH: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJbHUKOB; MAPAJIETLHOCTD U MEPHEHIUKYIIPHOCTD MPAMBIX, YTOJI
MEXAYy TPSMBIMH, TEPIEHIUKYISAP, HAKIOHHAs, MPOEKLHUs, MOoJ00ue
¢uryp, momoOHbIE TPEYTrOJIbHUKHA, CUMMETPHUS OTHOCHUTEIHLHO TOYKU M
MpsIMOIi; yMEHHE pacro3HaBaTh PAaBEHCTBO, CHUMMETPHUIO U TOJ00ue
(buryp, napamienbHOCTh U MEPIICHIUKYISIPHOCTH MIPSIMBIX B OKPYKAIOIIIEM
MHpE

YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PACCTOSIHHUE, Yol (BEIMYMHA
yria, CHHYC M KOCHHYC YIJIa TpPEyrojbHUKa), IUIONIa/b;, YMEHHUE
OIICHUBATh pa3Mepbl MPEAMETOB M OOBEKTOB B OKPYKAIOIIEM MHDE;
yMEHHUE MTPUMEHATH (POPMYIIBI IEPUMETPA U TIIOMIAA MHOTOYTOJIbHUKOB,
JUIMHBI OKPY)KHOCTH M TIUIOMAAX Kpyra, oObeMa NpSIMOYTrOJIbHOTO
napajvieienuiena;  yMEHHE  MPUMEHATh  NPU3HAKA  PAaBEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPUYECKUE COOTHOIICHHUS JIJISi BHIYMCIICHHS JJIVH,
pacCTOSAHUH, IO

YMmenue wu3zo0paxkarh IIOCKMe (GUTYpBl ©U HUX  KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB U  DJJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU
CHMBOJIbHOMY OIHCAHUIO
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YMeHne onepupoBaTh MOHITHSAMU: TPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT;
KOOPAMHATHI TOUYKHU, BEKTOP, CyMMa BEKTOPOB, IPOU3BEECHUE BEKTOpA Ha
YHCIIO, CKaJsIpHOE TMPOU3BEICHHE BEKTOPOB; YMEHHE MCIOIb30BaTh
BEKTOPBI U KOOPJAUHATHI JUTsI IPEACTABIICHUS TaHHBIX U PEUICHUS 3a/1a4, B
TOM YHCIIE€ U3 IPYTUX YUEOHBIX MMPEIMETOB U pEaIbHOM KU3HU
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VYMeHue omepupoBaTh IMOHATHSAMHU: CTOJIOMKOBBIE UM KPYrOBBIC
JarpaMMbl, TaOJIUIBL, cpeiHee apudmMeTnieckoe, Menuana, HanOoJbIee




Y HaMeEHbIlIee 3HAUCHHMSI, pa3Max YMCIOBOr0 HabOpa; YMEHUE U3BJICKATH,
HMHTEPIPETUPOBATH U MPE0OPa30BbIBaTh HH(OPMALINIO, MPEACTABICHHYIO
B Ta0JIMIaX U Ha JMarpaMMax, OTpakarollylo CBOMCTBA U XapaKTEPUCTUKU
peaIbHBIX MPOLECCOB U SIBJICHUI; YMEHHE PACIIO3HABATh W3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOILIIEM MUPE
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YMeHue onepupoBaTh MOHATUSMHU: CIIy4allHBIM ONBIT (CIy4alHbII
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  HMCXOJ)
CIIy4aliHOT'O OIIbITa, CIIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaxXOAWUTh  BEPOSITHOCTU  CIy4yalHbIX  COOBITUH B  ONBITaX C
PaBHOBO3MOXKHBIMH  3JIEMEHTApPHBIMH  COOBITUSIMH; yMEHHE peIIaTh
3aJaud METOJOM OpraHU30BAaHHOIO Iiepedopa M C HCHOJIb30BAHUEM
IpaBWJla YMHOXXEHHS; YMEHHME OLICHMBATh BEPOATHOCTH PEATBHBIX
COOBITMM W SBJIEHUI, NOHUMAaTh POJb HPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpPY’KAIOIIEM MUPE U B KU3HHU; 3HAKOMCTBO
C MOHATHEM HE3aBHCHUMBIX COOBITHUIN; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEJl ¥ €T0 POJIbIO B MACCOBBIX SIBICHUSAX
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YMeHune BeIOMpaTh MOAXOIAIINNA H3YIeHHBIA METO TSl PELICHHUS 3a/1a4H,
IIPUBOJUTDL MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKU3HM, PACIIO3HABATh NPOSBICHHUE 3aKOHOB MAaTEMaTHUKH B HMCKYCCTBE,
OIMCHIBAaTh OTAEIBHBIE BBINAIOLIUECS PE3YJIbTAThI, IIOJYyYEHHBIE B XOHE
pa3BUTHUS MaTEMAaTUKH KaK HayKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hucna 1 BBIYUCICHUS
11 Harypanbnsle u nensie yucia. [Ipu3Haky JeIMMOCTH LIEIIbIX YUCE
12 OOBIKHOBEHHBIEC U JCCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIE MEPUOTINIECKHE
Ipodu
1.3  PaunuonanbpHble yucna. ApudmeTuyeckre onepay ¢ paloHaIbHBIMU YUCIaAMH
14 JlefictBuTenbHble 4ucia. ApupMETHYECKHE ONepaluu C JIeHCTBUTEIbHBIMU
quClIaMU
15 [Tpubnuxénnbie BBIMMCICHUA, NPABIIA OKPYIICHUS, NPHKUAKA M OLEHKa
pe3yJibTaTa BhIYUCIICHUN
2 AnrebpanyecKkie BEIpaKCHHUs
2.1 bykBeHHbIE BbIpaXKeHHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM MnokaszareneM. CTENeHb C palUOHAJIbHBIM IOKAa3aTEJIEM.
CBoiicTBa cTeneHU
2.3  MHorouseHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpCHE HaTypaJbHOH cTerneHu. J{elcTBus ¢ apuMeTHIeCKUMHU
KOPHSIMHU HAaTypalbHOU CTEICHH
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Lensie u NpoOHO-pallMOHaNbHbIE ypaBHeHHA. CHCTeMBl M COBOKYITHOCTH
YpaBHEHH
32 Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemienne TekCTOBBIX 3a1a4
4 YucnoBble OCIEN0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 | Apudmernueckas u reoMeTpruecKkas nporpeccun. Popmyiia CI0XKHBIX IMPOIEHTOB
5 OyHKIMH
Oyukuus, cnocods! 3aaanus pyakuuu. ['padpuk dynkuuu. O0nacTh onpeaeneHus
U MHOXeCTBO  3HaueHudl  ¢yHkumu. Hymun  gynkunun.  Ipomexyrku
5.1. | 3HakomoctosHCTBAa. IIpoMexyTku MOHOTOHHOCTH (yHKUMHU. MakcuMymbl U
MUHUMYMBl (GyHKuud. HauGosbinee M HauMeHblllee 3HaYeHHE (QYHKIMHA Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha mpsiMOil ¥ TIIIOCKOCTH
6.1  KoopauHatHas npsimas
6.2 | JlekapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomeTpust
7.1  T'eomerpuyeckue (GUTYphI U UX CBOMCTBA
7.2 TpeyronbHuk
7.3 | MHOTOYTOJIbHUKH
1.4 OKpY>XHOCTb U KPYT
7.5 N3mepenne reoMeTpuiecKux BeTHIHH




7.6

BekTopsl Ha IIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA
8.1  OmmcarenbHasi CTATUCTHKA
8.2  BeposTHOCTH
8.3 | KomOunaropuka
8.4  MHoxecTBa
85  I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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