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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamMma cocraBiieHa Ha OCHOBE (heepaIbHOTO TOCYIapCTBEHHOTO
o0pa30oBaTeIbHOrO CTaHAapTa OCHOBHOTO o00miero oOpa3oBaHus  (MpuKa3
MunuctepcTBa 006pazoBanus U Hayku Poccuiickoit denepanun ot «17» nexadps
2010 r. Ne 1897, mpuka3 MunuctepcTBa 00pa3oBaHus M Hayku Poccuiickoi
Oeneparun ot «29» nekadbpss 2014 1. Ne 1644 «O BHeceHMM HW3MCHCHUN B
npuka3 MuHHCTEpCTBAa 00pa3oBaHus UM Hayku Poccuiickoit denepanuu ot «17»
nexkadbps 2010 r. Ne 1897 «O6 ytBepxkaeHuu (peaepaibHOro rocyJapCcTBEHHOTO
00pa30BaTeIbHOrO CTaHJapTa OCHOBHOTO OOIIEro 0O0pa3oBaHU»),C YUYETOM
TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHON MPOTPaMMBI
OCHOBHOT'O 00111eT0 00pa30BaHUS .

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O IIPEJAMETA «PYCCKHUM
SA3BIK)»

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHa 00ECIIEYMBAET U3yUYECHUE IPYTUX JUCLHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO s
IPOJOKEHUs 00pa30BaHUs U B MOBCEAHEBHOM *Ku3HU. Pa3BuTHe y oOyuaronmxcs
HAy4YHBIX TPEJCTABICHUN O MPOUCXOXKACHUH U CYLUIHOCTU alreOpandyecKkux
abcTpakimii, cnoco0e OTpa)KeHHUs: MaTEMAaTUYECKON HayKOM SIBIEHHUI U MPOIIECCOB
B MpUPOJEC U OOIIECTBE, POJIM MaTEeMaTHYECKOTO MOJECIUPOBAHHS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJIEHUs], HEOOXOIUMBIX JJIsl aJaliTallid B COBPEMEHHOM LIU(PPOBOM
obuiectBe. M3yuyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHHMBAThb, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILUICHUS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
(dopMmynupoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUST OOYyYarolMXCs: OHM HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIEHNE U KOHKPETHU3alNI0, a0CTparupoBaHue u
anajorutro. OOydeHwe  anreOpe  MOpeAnojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIFHOM ~ JIEATEIbHOCTH OOYYalOIINXCs, IO3TOMY CaMOCTOSITENIbHOE
pellIeHre 3a1a4 SBISETCS peann3alueil 1eaTeIbHOCTHOTO MPUHIIUIIA 00yUYEeHHUS.

B crtpykrype mnporpammbl yueOHOro kypca «Anredpa» s OCHOBHOTO
o0miero o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOINYECKIE
auHuK: «Yucna U BBIYMCICHUSY, «ANreOpandecKkie BhIPAKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colep)KaTelbHO-METOIUYECKUX



JVHANA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET M3YUCHUS Kypca, B3aUMOACHCTBYS C
IpyTMMH €ro JHHUSAMH. B Xome wu3yueHuss ydeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsi3u ¢ 3TUM B mporpammy ydeOHOro Kypca «Auredpa» BKIIOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feniax
MaTeMaTH4eCKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYarOIIUMUCS
OCHOB  yYHHUBEpPCAJIBHOIO  MareMaTthyeckoro s3bika. ColepkareqbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaAKTEDP.

Copepxanue nuHUM «Yuclia W BBIYHCICHUS» CIY>KAT OCHOBOW JUIs
JaNbHEHNIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0Yy4arOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIsl IOBCETHEBHOM
KU3HU. PazBuTHE MOHATHUS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C pAlMOHATBLHBIMA M HPPALMOHAIBHBIMH YWCIaMH, (HOpMHpOBaHHEM
NPEACTABICHUA O JCHUCTBUTEIIBHOM WYHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIOBOMU
JUHUH OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKkux JIMHUM — «AJTeOpanyecKue BhIPaKEHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOAMMOTro Jisd pEelIeHUs 3ajJad MaTeMAaTHKH,
CMEXHBIX TMPEIMETOB M TPAaKTHKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001mero oOpa3oBaHusl Y4YeOHBIA Marepuan TPyNIUpyercs BOKPYD
paIMOHANIBHBIX BBIpAXKEHHUH. ANreOpa JeMOHCTPUPYET 3HAUCHUE MATEMATUKH Kak
s3bIKa JUIA TOCTPOCHUSI MaTeMaTHYECKUX MOJIeNieH, OMHMCAHUs MPOLIECCOB U
SBJIICHUA peajpbHOro Mupa. B 3agaunm oOydeHus aireOpe BXOIAT TaKKe
JalbHEWIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIWMOTo, B
YaCTHOCTH, JJIi OCBOCHHS Kypca HWHGOPMATHKH, W OBJIAQJCHHE HaBBIKAMHU
JNEAYKTUBHBIX paccyxaenuil. [IpeobpasoBaHne CUMBOJIBHBIX QOpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-TPa(QUUECKON JIMHUK HALEIEHO Ha MOJyYeHHE
OOy4YaromMMHUCS 3HAHUN O (PYHKIMSIX KaK BaKHEHIIed MaTeMaTUYeCKOH MOJEeIH
JUIS OTIMCAHUSI M UCCIIEIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBICHUN B MPHUPOJIE
u obmecTtBe. M3ydyeHne matepuana crocoOCTBYET Pa3BUTHIO Y OOy4aromIuxcs
YMEHHUS UCTIONh30BaTh PA3IMYHbIE BRIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATHUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (opmMupoBaHue
NPECTABICHUN O POJIM MATEMATUKH B PA3BUTHUN IIUBUIH3AIUHN U KYJIbTYPBI.

CormacHo yueOHOMY IMlaHy B 7-9 Kjaccax wu3ydaercs y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJCAYIOIINE OCHOBHBIC pa3/elibl COJCPIKAHMS:



«Yucna W BBIUMCICHUS», «ANreOpanueckue BBIPAKCHUS», «YPpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha uzydenne yyebHoro kypca «Anredpa» oroautcs 306 qacoB: B 7 kiacce
— 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hemeno), B 9
kiacce — 102 yaca (3 yaca B Hezieli0).

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «AJITEBPA)

Lenbio u3yyeHuss Kypca aiaredOpsl B 7 - 9 KJaccax sBISETCS pPa3BUTHE
BBIYHMCIIUTEIBHBIX YMEHUN 10 YPOBHS, TO3BOJISIONIETO YBEPEHHO UCIIOJIB30BATh UX
IpU pEHIeHUH 3a/ady MaTeMaTUKU U CMEXHBIX MPEAMETOB, YCBOCHHUE armapara
YpPaBHEHUH UM HEpPaBEHCTB KaK OCHOBHOTO CpEACTBA MaTEeMaTHYECKOIO
MOJICIMPOBAHUS  3a7ad, OCYIIECTBICHHE  (PYHKIMOHAJIbHOW  MOATOTOBKU
HIKOJIBHUKOB. Kypc Xapakrepusyercs NOBBIILIEHHEM TEOPETUYECKOIO YPOBHS
OoOy4eHHMsI, TOCTENEHHbIM YCHUJIMEM POJU TEOPETHYECKUX O0000UEeHud U
NEAYKTUBHBIX  3akitoueHuid. [lpuknagHass — HampaBlI€HHOCTb — PacKpbIBAET
BO3MOXHOCTb U3y4aTh U PEIIaTh MPAKTUUYECKUE 3aJaUH.

MECTO YYEBHOI'O IPEJIMETA «AJI'EBPA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO yuebHBIN npeaMer «Anredpa» BXOJWUT B
MpPEeIMETHYIO 001acTh «MaTeMaTruKay 1 SBISACTCS 005S3aTeTbHBIM JIJIS U3YUEHUS.

CornacHo ydeOHOMY IJlaHy B 7-9 KJaccax M3ydaeTcsi y4eOHBIH Kypc
«Anredpa», KOTOPHIN BKIIOYAET CIAEAYIOIINE OCHOBHBIE pa3/ieibl CONECPKAHUS:
«Yucna u BEIUMCIICHUS,
«AnrebpanyecKkue BhIpAKEHUS Y, « Y paBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha wusydenune yueOHOrO Kypca «AnredpayorBomutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Hemento), B 8 kiacce — 102 yaca (3 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HEZIeI0).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Yucaa v BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIC W JECSITHYHBIC, TIEPEXO OT OMHON (HOPMBI 3amuch
apobeit k apyroit. IloHsTHe panMOHAIBHOrO 4YHCJA, 3alkiCh, CpPaBHCHHE,
yHOpSAIOYMBAHUE  pAllMOHAIBHBIX uucen. Apudmerndeckue JEUCTBHUS €
palMoOHaIbHBIMU YucliaMu. PenieHne 3aiay U3 peaibHOM MPAKTHUKHA HA YacTH, HA
Jpoou.

CrereHb C HaTypalbHBIM IIOKa3aTeleM: OmpenaesieHrne, Mnpeodpa3oBaHue
BBIPAKEHUI HAa OCHOBE OMpeIeNieHus, 3anuch 00abmuX yncen. [IpoeHTsl, 3anuch
MPOIICHTOB B BUJE ApPOOU U JIpoOU B BHJIE€ MPOLIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MTPOLCHTBI, PEIICHUE 3314 U3 PEAIbHOM MTPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXHUTEIH
HaTypaJIbHbIX YHCEII.

Peanpubie  3aBUCMMOCTH, B TOM 4YHClIe TipsMas W oOpaTHas
MPONOPLUHUOHAIIBHOCTH.

AnredpanyecKue BbIPpaKEeHUA

[IepemeHHbBIE, YACIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HauYeHHUs NepeMeHHbIX. [IpeacraBnenre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no popmynam. [IpeobpasoBanue OyKBEHHBIX BbIpAKEHUH,
TOXJCCTBEHHO paBHbIE BBIPAXKEHMs, TpaBWia MpeoOpa3oBaHUs CYMM H
MIPOU3BEJICHUH, MPABIIIa PACKPBITHSI CKOOOK U MIPUBEICHUS MOJO0HBIX ClIaraeMbIX.

CBoiiCTBa CTENIEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioXKeHue, BIYUTAHMUE,
YMHOKEHUE MHOTOUYJICHOB. @OpMyJbl COKpPAlIEHHOTO YMHOMKEHUA: KBajpaT
CyMMBbl M KBaApar pa3HocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOTO4YJIEHOB HA MHOKHUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHs, MpaBujiia TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTh YPABHEHHU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEWHOTO
ypaBHEHHUS, pEIICHHE JMHEWHBIX ypaBHeHH. CocTaBieHHWE YpaBHEHHH MO
YCIIOBHIO 3a71auu. PereHrne TeKCTOBBIX 3a/1a4 ¢ IIOMOIIBI0 YPABHEHU .

JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByX
JMHEHUHBIX yPaBHEHUW C JBYMS MEPEMEHHBbIMU. PemieHne cucTeM ypaBHEHHI
CIIOCOOOM TOACTaHOBKHU. [IpuMepbl perieHusi TEKCTOBBIX 3a7ad C IOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKUNHA



Koopaunara Touku Ha npsiMoil. YUCIOBbIE TPOMEXKYTKHU. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyrosbHas cucteMa KoopAauHaT, oc Ox u Oy. Alcuucca U OpJvuHaTa
TOUYKH Ha KOOpJAMHATHOM I10ocKocTH. [IpumMepsl rpadukoB, 3a1aHHBIX (OPMYITIaAMHU.
Yrenne rpadukoB peanbHbIXx 3aBucuMmoctei. [lonstue ¢ynkuuu. I['paduk
¢ynkuun. CoiicTBa pyHkmil. JIuneiinas pynkuus, e€ rpapuk. I'paduk pyHKuMN
y = |x|. I'paduueckoe perieHre JTUHEHHBIX YPABHCHHH WM CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagpatHbiii kopeHb u3 uucna. [loHsiTue 00 HppalMOHAIBHOM YHUCIIE.
Jecatuunple TPUOIMKEHUST UPPAIMOHATBHBIX uKcen. CBoONCTBa apupmMeTHIecKux
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPE0oOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIIA.

Crenens ¢ uenbpIM NoKa3aTesneM U e€ cporictBa. CTaHaapTHAS 3alKCh YUCIA.

AnreOpandeckre BhIpaKCHUSAJreOpandeckne BbIpaKeHus

KBagpatHelii  TpEXWIEH, pa3j0OkKEHUE  KBAJPAaTHOrO TPEXWIEHA Ha
MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajredOpanyeckoil apoow.
CnoxxeHue, BbIUMTAHHME, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanronanbpHbIe BRIpaXKEHHS U X MTpeoOpa3oBaHue.

YpaBHEHNS U HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIINXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATBHBIC YPaBHEHUS.

['paduueckas uaTEpHpeTalus YPaBHEHU C ABYMsI IEPEMEHHBIMH M CUCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsl II€pEeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7au aIreOpandeckum crocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON NMEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEeHCTB. JIMHEVWHBIE HEpPABEHCTBA C OAHOM IIEPEMEHHOM.
Cucrembl INHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOJacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHI
dbynkuun. CiocoObl 3a1anus QyHKITUH.

I'padux dbysxkuum. Utenune cBoicTB ¢yHkumu mo e€ rpaduxy. [Ipumepsr
rpadukoB pyHKINN, OTPaKAIOIINX PEAbHBIE MPOIIECCHI.



DyHKIMK, ONKCHIBAIOIIME MPSIMYK0 W OOpaTHYI IIPOINOPIMOHAJIBHEIE
3aBUCUMOCTH, MX rpadukud. OyHKIUU y = x2, y = x3, y = \x, y=|x|. I'padugeckoe
pelleHne YPABHEHUI M CUCTEM YPAaBHEHUIA.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie YHMCiIa, UppallMOHATIBHBIC YUCIIA, KOHEYHbIE U OECKOHEUHBIE
JEeCSATUYHbIE ApoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKIy MHOKECTBOM JE€HCTBUTEIBHBIX YACEN U KOOPAUHATHOMN MPSMOM.

CpaBHEHHE JIECTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JIEUCTBHUS C
JICUCTBUTEILHBIMH YHCIIAMU.

Pasmeppl 0OBEKTOB OKpYXKAlOLIEr0 MHpa, JAJIUTEIBHOCTh IMPOIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnnxEHHOE 3HAUEHHE BEIIMYUHBI, TOYHOCTh NpHOImKeHusi. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ynbTaToB BEIYMCICHUN.

YpaBHeHUS M HEPABECHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHNM, CBOASAIINXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASAIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue npoOHO-panMoOHaIbHBIX YpaBHEHHN. PerieHuwe TEKCTOBBIX 3ajady
anreOpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU M ero rpaduk. PemieHue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHH,
OJTHO W3 KOTOPBIX JHUHEHHOE, a Japyroe — BTOpou cTemeHu. | paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanpartHele HepaBeHCTBa.
['paduueckass wHTEepnpeTanus HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKkIY OYyHKIUA

KBagpatnunas ¢ynkuus, e€ rpaduk u cBomcrtBa. I[lapabona, KoopauHAThI
BEPIINHBI TapadoJIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

I'paduxn pyuxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.



YucnoBele MOCIENOBATENBLHOCTH YMCJIOBBIE MOCIAEA0BATEJIbHOCTH M
Iporpeccuu

[loHATHE 4YKCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE TOCIIEI0BATEIIBHOCTH
peKyppeHTHOH popMyoi u GopMyJIOH n-TO YICHA.

Apudmernueckas U reoMerpuueckas mnporpeccur. @opMynbl A-ro 4ieHa
apuPMETUYECKON U T€OMETPUUYECKON MTPOTrPECCHUl, CYMMBI IEPBBIX /1 YIEHOB.

N300pakeHne 4YJIEHOB apU(PMETUUYECKON M TeOMETPUYECKOM MpOorpeccuii
TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHIIMAIBHBIA POCT.
CnoXHbI€ NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHS NIPOrpPaMMbl  Y4eOHOTO Kypca
«Anredpa» XapakTepu3ylTCs:

1) narpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY HW  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K JIOCTWXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ITHUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIOJTHEHUIO 00SI3aHHOCTEN IpakJlaHWHA U pealu3allii ero
mpaB, TPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUN, MPOUEAYP TPaKIAaHCKOTo o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JOCTHUKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaIbHO-3THYECKUX TPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTHUYECKUX 3a7a4
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHUs HAa MNPOTSHKEHUM BCEW KU3HU JUIsl yCHENIHOW mpodeccuoHanbHON
JESTENPHOCT M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIyaTbHOU TPAEKTOPUU 00pa30BaHMS U )KU3HEHHBIX TUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJiau, PEUICHUW, PacCY>KICHUM, YMEHHUIO BHUJCThb
MaTeMaTUYECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUCHTaIlMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA YeJIOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeI0BEYECKOM
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOW Kak CPEeJICTBOM
MO3HAHUSI MHpPA, OBJAJCHUEM NPOCTEUIIMMU HaBbIKAMU HCCIIEIOBATEIHCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1arONOIyYHus:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3lI0pOBbsS, BEACHHS  3J0pPOBOro  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHUA U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKA pEeQPICKCHUH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpUEHTalMell Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN I PELICHUs 3a7a4
B 00JJaCTH COXPaHHOCTH OKpY>Karolled cpe/pl, IJIaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOKHBIX TIOCJIEACTBUN MJisi OKPY’KaIOIIEH Cpeabl, OCO3HAHHEM
I00AJIBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIeEM U MyTEeH UX PELICHNUS;

8) aganTanus K M3MEHSIIOMMMCS YCJIOBUSAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYTHX JIOjAed, NMpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHMM, B TOM YHUCIE
bopMyIUpOBaTh UACH, OHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BbI3OB, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATh
IPUHUMAEMble pElIeHUs] U ACHCTBUSA, (OPMYJIMPOBATH M OLIEHUBATh PUCKH U
NoCIeACTBUS, (DOPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3naBaTe/IbHBIE YHuBepCaJabHbIC yqeﬁnble HeﬁCTBMﬂ

ba3oBbie Jornyeckue 1eicTBus:

e BBIBIISATH U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
O0OBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy MOHITHIMH, (HOPMYIUPOBATH
OTIpENIeNICHUs]  TOHSATWN, YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanyy, OCHOBAaHMS JIsi OOOOIIEHUST M CpPaBHEHHUS, KPUTEPUU
IPOBOJMMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpPOBaTE ©  MPEOOPA3OBBHIBATH  CYKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, C€IWHWYHBIC, YAaCTHBIE W O0OIue,
YCJIOBHBIE;



BBISIBJISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPKICHUSX,
npejjlaraTb  KpUTEpUM  JUIS  BBIIBICHMS  3aKOHOMEPHOCTEH M
IIPOTUBOPEUHI;

JIeNIaTh BBIBOJBI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa30upaTh 0OKa3aTelIbCTBA MATEMATUUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOIO), MPOBOAWTH CAMOCTOSITEIbHO HECIOXXHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpauBaThb apryMEHTAllMI0, MPUBOAMUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh C€rnoco0 peuieHus: ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOMAMMI € Y4ETOM
CaMOCTOSATEJIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkye AeMCTBUSA:

MCII0JI30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUN MHCTPYMEHT MO3HAHMS,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoliIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IPOBOAUTH [0 CaMOCTOSITEJIbHO COCTABJIIEHHOMY IUJIaHY HECJIOKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAaHME MO  YCTaHOBIICHHUIO
OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOATENHLHO (POPMYITHPOBATH 000OIIEHNS U BBIBOJBI TI0 PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOJICHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUI;

IIPOTHO3MPOBAaTh BO3MOKHOE pPA3BUTHE NPOLECCA, a TAKXKE BbIJBUTATh
MPEINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undpopmaumeii:

BBISIBISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIWU, ITaHHBIX,
HEOOXOAMMBIX IS PEIICHHUS 3aa9H;

BBIOMpATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM TMIPEICTABIICHHUS,

BBIOMpATh (GOpMy TpeAcTaBiIeHUS HHPOPMAUU € WUIIOCTPUPOBATH
periaemMbie 3aJayd CXE€MaMH, JuarpaMMaMH, WHOM Tpapukod U HuxX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIUK TIO KPUTEPUSM, MPEIIOKECHHBIM
y4HuTeNIeM Uiu chOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHSA:



BOCIIpUHUMATh ®  (OPMYIHpPOBATh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BbIpaxaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTHUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B X0/ 0OCYKJIeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1a4yu, BBICKa3bIBATh HJIEH, HAIICIEHHBIE HA TIOUCK
pEIIeHUs], COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSIMHU JIPYTUX
YY4aCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUEe M CXOJICTBO MO3HIIHMA, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NOPEJCTaBIATh  pe3yJbTaThl  pEIIeHHs  3a7add,  OKCIEPUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C YYETOM 3a/1a4 IPE3ECHTALUU U OCOOEHHOCTEN ay IuTOpUN;
NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHIHOM W
UHAUBUIYAIbHOM pabOThl NpHU peHIeHWH Y4EeOHBIX MaTeMaTHYEeCKUX
3azay;

MPUHUMATD 11€Ib COBMECTHOW JESATENbHOCTH, TUIAHUPOBATh OPTraHU3aLINIO
COBMECTHOI paboThl, pacmpelneisTb BHABI pPadOT, JOTOBapUBATHCH,
o0CyX/1aTh MpoLecC U pe3ynbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (0O0CyXkIaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JApPYyTHE), BBINOJIHATH CBOI YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OLICHMBATh KavyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE 1eliCTBUA
Camoopranuzamnus:

CaMOCTOSITENIFHO COCTaBJISATh IJIaH, QITOPUTM pEIICHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO pelieHUs C Y4E€TOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BApUAHTHI pELIEHUI C Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTpOJIL, 3MOHI/IOH3JII)H]>II7[ HHTECIJICKT.

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Ipoliecca U
pe3yiabTaTa pelieHus MaTEMaTUYEeCKOM 3a]1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh IIPU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [I€SITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa JACITEIbHOCTH MOCTABICHHON IEJIN
U YCIIOBUSIM, OOBSICHATH MPUYHHBI JTOCTH)KCHUS WIIM HEIOCTHIKESHUSI LIEIIH,
HaxOJUTh OMHKOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjaacce oOydYaroUIuiCs TMOJYYUT CIEIyIONIUE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

BrinonHsATh, couyeras yCTHbIE U NMHUCbMEHHbIC MNPUEMBI, apuMeTHyecKue
JEUCTBUS C PallMOHATbHBIMU YUCIAMU.

HaxonuTe 3Ha4eHUS YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUM, COACPKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMKMCH YUCEN K IPyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JAECSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyrisaTe yucna.

BbINOAHATh TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUUCICHU, OIIEHKY 3HAYEHUM
YUCJIOBBIX BbIPAXEHUW. BBIMNOIHATH HEUCTBUS CO CTENEHSMU C HATypajlbHbIMU
MOKA3aTEISMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIMMOCTH,  Pa3jl0oXEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath MNpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBS3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLUECHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pEICHUs 3a7a4 ¢ YYETOM OTrPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanyecKue BbIPpaKeHUA

Hcnonp3oBaTh anredOpanvyeckyrd TEPMUHOJOTHIO U CUMBOJIMKY, TPUMEHATH
e€ B Ipolecce OCBOCHHS y4eOHOT0 MaTepurarna.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPOKEHHM MPH 3aJlaHHBIX 3HAYEHUSX
MePEMEHHBIX.

Beinmonusate  mpeoOpa3oBaHus  II€JOTO  BBIpAXKEHUS B MHOTOWICH
MPUBEJCHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSITh (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEero MHOXUTENS, TPYIIUPOBKU CllaraeMmsix,
npuMeHeHUsT (HOPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[IpumensaTs nmpeodpa3oBaHUsl MHOTOWICHOB JJIsi PEIICHUST Pa3IUYHBIX 3a]1a4
U3 MaTEMATHUKU, CMEKHBIX IPEAMETOB, U3 PEATTbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TMOKa3aTeJSIMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUs U HEPABEHCTBA

Pemats JiMHEMHBIE ypaBHEHHsA C OJHOM IIEPEMEHHOW, NPUMEHSA IPaBUIIA
[Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepATs, sABisieTcs
JIM YUCJIO KOPHEM YPaBHEHHUS.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUN JIMHEWHBIX YPaBHEHHUMN U UX
CUCTEM.

[lonOupaTe mnpuMepbl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTrOo
YPaBHEHMUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JIHUHEHHOIO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMH, IMOJIb3YACh TpaUKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemrats cucreMsl IByX JIMHEMHBIX YPABHEHUU C IBYMsI IIEPEMEHHBIMH, B TOM
qrclie rpaduaecku.

CocTaBisaTe M pelaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHHBIX
YpPaBHEHMH 110 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H ITOJy4YEHHBIN pe3yJIbTar.

DOyHKUNHA

N306paxarh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATaM, JIy4M, OTPE3KH, NHTEPBAJIbI, 3aIIMCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
aJIreOpanvyecKkoM si3bIKeE.

OTrMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATAM,
CTpOUTH rpadpuku TUHEHHBIX QyHKIHH. CTpouTth rpaduk QyHKIHH y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMH W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

HaxonuTe 3HaueHHne (PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTABICHHS W aHaiM3a WH(OpMaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATh UHPOPMAIIUIO U3 TPaAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOydenuss B 8 kJjacce oOydHaromuiicsi MOMYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BIYHCICHUSA

Hcnonp30BaTh HadajabHbIE IMPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUS, OKPYTIJIEHUs U BBIUMCIICHUH, N300paXkaTh AEHCTBUTEIbHBIE
YuUCila TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOIO KBAJAPATHOTO KOPHA, HaXOIUTh
KBaJIpaTHbIE KOPHH, MCIIOJB3YsI MPH HEOOXOJMMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJAEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp30BaTh 3anmucy OOJIBIIMX M MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucna 10.

AnredpanvyecKue BbIPpaKeHUA

[IpuMEHAT, TOHSATHE CTENEHU C [EJNbIM IO0Ka3aTeleM, BBINOJIHATD
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEMEHHU C 1IeJIBIM MTOKa3aTeIeM.

BBINOMHATE TOXIECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUIM
Ha OCHOBE MPaBWJI JSUCTBUHN HAJl MHOTOUJICHAMH U aJIreOpandecKuMu ApOOsSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIIH.

[TpumensTh mpeobpa3oBaHus BEIPAKECHUM I PEUICHUS PA3TUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHON IPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHeHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJSILIIMECA K HUM, CUCTEMBI JIBYX YPABHEHHI C IByMs] IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaUuUECKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
nmpoyee).

[lepexomuTh OT cioBecHON (GOPMYIUPOBKH 3aladu K €€ ainreOpanveckoit
MOJEIN C TIOMONIbIO COCTABJIEHUS YPABHEHUS WM CHUCTEMbl YpaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN PE3YJIbTar.

[IpuMeHsATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB I CpPAaBHEHUS, OIICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW MNEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauuecKyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHWHA HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATHUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAYCHHUsI), ONPEICNSITh 3HAUYCHHE (YHKIMH TO0 3HAYCHUIO
apryMeHTa, ONpeAeNaTh CBOWCTBA PYHKIIUU 0 €€ rpaduKy.

CtpouTth rpaduku 3JIeMEHTAPHBIX PYHKIIMN BUA:

y =k/x, y =x2,y = x3,y = [x|, y = VX, onuchIBaTh CBOIiCTBA UHCIOBOIA
byHkmu 1o e€ rpaduky.

K xoHuy oOydenuss B 9 kJjacce oOydyaromuiicsi MOMYYUT CIIEAYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

Yuciia v BBIYUCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAIIBHBIC U UPPAIlMOHATILHbBIC YUCIIA.

Boinonuate apudmeTuyeckue JCHUCTBUS € pPAIlMOHATBHBIMU UYHCIAMH,
coueTrass yCTHbIE U TNUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIYUCIEHUS C
UppaMOHATbHBIMU YUCIAMU.



HaxoguTe 3HaueHUsI CTEnmeHeW C LEIbIMU IOKA3aTels MU U KOPHEW,
BBIYNCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriarh JEUCTBUTEIbHBIC YHMCJIA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUMCJICHUH, OLICHKY YUCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHENHBIE U KBaJApPATHBIE yPAaBHEHUWs, YPAaBHEHMS, CBOISIIUECS K
HUM, NPOCTENIIINE TPOOHO-paIMOHATBLHBIE YPABHEHUS.

Pemate cucrembl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPABHECHUHU, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISICTCS IUHEUHBIM.

Pemiath TekcTOBbIE 3ajadyM  alreOpauvdecKUM CIoco0OM C  MOMOIIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWH, B
TOM YHCJIE ¢ TPUMECHEHUEM TpapUUISCKUX MPEACTAaBICHUH (yCTaHABIMBATh, UMEECT
JIA YPaBHEHUE WIIM CUCTEMA YPABHEHUW PEUIECHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIIICHUE HEPABEHCTB HAa YHWCJIOBOW MPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemars cHUCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a/1a4.

DyHKUNHA

Pacno3naBath (yHKIMM H3y4YeHHBIX BHJIOB. IloKa3pIBaTh CXEMaTHYECKH

pacroioX)eHne Ha KOOPAMHATHOM MIOCKOCTH rpa@uKoB (PYHKIMHA BUOA: ¥ = kX, y
=kx+b y=kx,y=ax2 +bx+c¢, y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUN KO3 PUIIMEHTOB, ONUCHIBATh CBONCTBA (DYHKIIMIA.

Crpoutb U H300paxkaTb CXEMaTUUYECKU IpauKH KBaJApPaTUUHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX (QYHKIUI 1O UX rpaduKam.

Pacno3HaBaTh KBaJpaTuyHyto QyHKIUIO 110 (opMylie, IPUBOJUTH IPUMEPHI
KBaIpAaTUYHBIX QYHKIMHA U3 peabHOM KU3HU, PUBUKHU, TEOMETPHH.

Yucii0Bble MOCTAEAOBATEIBHOCTH U MIPOrPeCcCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPHUYECKYIO MPOTpPeccud TMpu
pa3HBIX CIIoco0ax 3aaHusl.

BbINONHATH  BBIYKMCIEHUST C  HCMOJb30BaHMEM (OpPMYJ n-ro  4jeHa
apru(MeTHYecKo ¥ reoMeTpUUYECKOI MPOrpeccuii, CyMMbl IIEPBBIX N YJIEHOB.

N300paxkath wieHbl IMOCIEI0BATEIBHOCTH TOYKAMU Ha KOOpPJIWHATHOMN
IJIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMHU IIOCIEIOBATEILHOCTSIMU, B TOM
YHUCJIC 3a/1a4¥ U3 PEATbHON JKM3HU (C UCIIOH30BAHUEM KAJIBKYJISATOPA, MU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/1eJioB U TeM uudpoBbie
Ne i/m P Konrpoabubsie IIpakTHyeckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Uucna u BerunclieHus. PanmmonanbHbIe )5 | bubmmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nmorexka [JOK
2 1
AJIrEOpAICCKHC BIPAKCHIA ’ https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
¥PABHEHI I HEpaBeHcTBa 0 https://m.edsoo.ru/7f41590
bubnuoreka [JOK
. D 24 1
Koopauiats! it rpaguich. @yHiLi https://m.edsoo.ru/7£41590
bubmuoreka [JOK
I1 1
OBTOpCHHE i 0bobueHe 6 https://m.edsoo.ru/7£41590
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0



8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Kontpoabubsie IIpakTHyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
bub6nmoreka [IOK
1 4 .K 15
ucia v BerunciaeHus. KBagpataeie KopHU hitps://m.cdsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHsb ¢ UeIbIM 7 bubmuoreka [JOK
IOKa3aTeiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BhIPAKECHHUS. 5 | bubmmoreka [JOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKCHHUS. 15 | bu6mmoreka [IOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HEpaBeHCTBA. KBapaTHbie 15 | bubnmnorexa [JOK
YpPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bu6mmoreka [{IOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 uommoreka 11
https://m.edsoo.ru/7f417af8
b K
8 ®OyHk1uu. OCHOBHBIE TOHATHUS 5 nommorexa HO
https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
9 o 4 9
YHKIHH. SHCTOBBIC q)yHKHHH https://m.edsoo.ru/7f417af8
bubnunoreka [JOK
10 I1 600 6 2
OBTOPCHHUE H OOODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



9 KUIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbI

Yucna u BeruncieHus. JlelicTBUTEIbHEBIC
quciaa

YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUN

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
OyHKIMU

YucaoBbIC MTOCISI0BATEILHOCTH

[ToBTOpEeHue, 0600IIeHNE, CUCTEMATU3AIIHS

3HaHUH

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

Bbu6nmorexa [JOK
https://m.edsoo.ru/7f419d08

bu6mmorexa [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Bbu6morexa [JOK
https://m.edsoo.ru/7f419d08

bub6mnoreka I1IOK
https://m.edsoo.ru/7f419d08

bub6mnoreka I[IOK
https://m.edsoo.ru/7f419d08







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos JIEKTPOHHbBIE
Ne Mara nudposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBare/ibHbIe
padoThI padoThI
pecypcsbl
1 [ToHsiTHE palMOHATBLHOTO YKCIIa 1
) Apudmernueckue IeicTBUS € |
palMOHAIBHBIMU YU CIaMHU
3 Apudmernueckue 1eicTBUs € |
paloOHaIbHBIMU YHCIAMU
4 Apudmernueckue 1eHCTBUS € |
palMoHaIbHBIMU YHCIAMU
5 Apudmernueckue IeicTBUS € |
palMOHAIIBHBIMU YU CIaMHU
6 Apudmernueckue qeiCTBUS C |
palMoHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsijounBaHue |
palOHAIbHBIX YUCEI
g CpaBHeHue, ynopsijouuBaHue |
palMOHAIBHBIX YHACEI
9 CpaBHeHue, ynopsijouuBaHue |
palOHAIbHBIX YUCEI
10 Crenenb ¢ HaTypaJlbHBIM | bubnnorexa [JOK
IIoKa3aTeieM https://m.edsoo.ru/7f4211de
11 Crenesb ¢ HaTypaJlbHBIM | bubnuorexa [JOK

IIOKa3aTecjIieM

https://m.edsoo.ru/7f421382




12

13

14

15

16

CreneHsb ¢ HaATYpaJIbHBIM
HOKa3aTeaeM
CreneHb ¢ HaTypaJlbHbIM
HOKa3aTeaeM
CreneHb ¢ HaTypaJlbHbIM
HoKa3aTeaeM

Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,

MIPOLEHTHI U3 PEATbHOM MPaKTUKU

Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,

MPOLEHTHI U3 PEATBHON MPAKTUKHU

bubmnoreka [IOK
https://m.edsoo.ru/7f42154¢e

bubmuoreka [{OK
https://m.edsoo.ru/7f4218be

17

18

19

Pemenue oCHOBHBIX 3aJ1a4 Ha I[pO6I/I,

IIPOLICHTHI U3 PEAIIbHOU NIPAKTUKHU

Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,

MIPOLEHTHI U3 PEATbHOM MPaKTUKU

[Ipu3Haku Ae1UMOCTH, Pa3JI0KEHUS
Ha MHOXHUTEIN HaTypaJIbHbIX YHCET

20

21

22

23

24

25

[Ipu3HaKu AEIUMOCTH, PA3IOKEHHUS
HA MHOXHUTEIH HATYPaIbHBIX YHCET
Peanbnbie 3aBucumoctu. I[psamas u
oOpaTHasi IPOMOPIIMOHAITBHOCTH
Peanbnbie 3aBucumoctu. [psamas u
oOpartHast MPONOPILIHOHAIEHOCTH
Peanbnbie 3aBucumocTtu. [Ipsimas u
oOpaTtHast MPOMOPIIHOHAIEHOCTH
Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIIMOHATBHOCTH

KonTtponsHas pabora o Teme
"PanmonanpHble yncna'



bubnnoreka [HOK

26 BykBeHHBIE BBIpaKEHUS
https://m.edsoo.ru/7f41feec
27 Dopmysl
28 Dopmyisl
29 [Tepemennsbie. JlonmycTUMbIe 3HAYCHUS
MEPEMEHHBIX
[IpeoOpa3oBanre OYKBEHHBIX
. bu6mmoreka [{OK
30 BBIPKECHHM, PACKPBITHE CKOOOK H
https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TIOJJOOHBIX CITAraeMBIX
[IpeoOpazoBanue OYKBEHHBIX
31 BBIPKECHHM, PACKPBITHE CKOOOK U bubmmorexa [IOK
P > Packp https:/m.edsoo.ru/7f41fd70
MPHUBEICHUE TIOJJOOHBIX CJIAraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
32 BBIPA)KEHUI, PACKPBITHE CKOOOK U
MpHUBEICHUE TTOJOOHBIX CIaraeMbIX
[IpeoOpaszoBanne OyKBEHHBIX
33 BBIp)XEHUI, pACKPBITHE CKOOOK U
MpUBEIeHUE TTOJOOHBIX ClIaraeMbIX
34 CBoiiCTBa CTENEHU C HATYpPaIbHBIM bubnuorexa [JOK
MOKa3aTeIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYypPaIbHBIM bubnmnorexa [JOK
IIOKa3aTelIeEM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnnorexa [JOK
OKa3aTejIeM https://m.edsoo.ru/7f4218be
b K
37 MHorouneHsl nommorexa 11O
https://m.edsoo.ru/7f42276¢e
38 MHorouneHsl bubmmorexa [TOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXCHUC

bu6mmoreka [JOK

39 MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTAHUE, YMHOKEHHE bubnnorexa [JOK
MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxeHue, BBIUNTAHUE, YMHOKEHHE bu6mmoreka [{OK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpAIEHHOTO bub6nuoreka [IOK
YMHOKEHUSA https://m.edsoo.ru/7f42432a
44 DopMybl COKpAIEHHOTO bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO bubnnorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpAIEHHOTO bub6nuoreka [IOK
YMHOKEHUSA https://m.edsoo.ru/7f424fd2
47 DopMybl COKpAIEHHOTO bubnnorexa [JOK
YMHOKEHMS https://m.edsoo.ru/7f4251d0
43 PaznoxxeHre MHOrO4JICHOB Ha Bu6morexa [JOK
MHOXUTEINA https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOrO4JI€HOB Ha bubmuorexa [JOK
MHOXKHUTEIIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHre MHOro4ICHOB Ha bubmuorexa [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHnne MHOTOUYJIEHOB Ha
MHOHUTENN
57 KonTtponsHas pabora o Teme

"Anrebpanyeckue BeIpaxeHus"



YpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHJILHOCTb YpaBHEHUI
JIuHeiiHOe ypaBHEHHE C OJHOMU
54 IIEPEMEHHOM, pENIEHUE JIMHEUHBIX
ypaBHEHUU
JIuneiiHoe ypaBHEHHE C OAHOU
. . bubmuoreka [[OK
55 NEPEMEHHOM, pellIeHne JIMHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHHE C OJJHOM
56 NIEPEMEHHOM, pEIlIeHNE JINHEHHBIX
ypaBHEHUU
57 Pemienue 3amayd ¢ noMoIupro bu6mmorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f42064e
53 Pemenne 3amay ¢ moMoIILIO bu6nunorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienne 3aga4 ¢ MOMOIIBIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3amay ¢ moMoIIBIO bu6mmoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 Jluneiinoe ypaBHEHHE C IBYMS bubnmnorexa [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneiliHOEe ypaBHEHUE C IBYMS bubnuorexa [IOK
NIEpPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHEHHBIX YPaBHEHUM bubnnorexa [IOK
C IByMs NEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHHM

C ABYMs IICPEMEHHBIMUA



Cucrema 1ByX JIMHEHHBIX YpaBHEHHUH

05 C IByMs IEPEMEHHBIMU
66 Cucrema 1ByX JIMHENHBIX YpaBHEHUM
C IBYMsI IEPEMEHHBIMU
67 Pewienue cucreM ypaBHEeHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHU bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHuUi bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHU
71 Pewienue cucrem ypaBHeHU
7 KonTponbnas pabota no teme bubnmnorexa [JOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopanHara TOUky Ha IpsIMOM bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmmorexa [IOK
[ HucroBbIe MpoMezy I https://m.edsofru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 Paccrostaue Mexay AByMs TOUKaMH
KOOPJMHATHOM IIPSIMOM
77 Paccrostnue Mexay AByMsl TOUKaMH
KOOPAMHATHOW MPAMOM
73 [TpsimoyronbHas cuctemMa KOOpAWHAT bub6nuorexa [IOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41el16e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bub6nuoreka [IOK
Ha INIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaduKoB, 3a1TaHHBIX bubnuorexa [JOK




bopmynamu

[Tpumeps! rpadukoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bu6mmorekxa [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamMu
23 Urenue rpaukoB pealbHBIX bubmmorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bu6mmoreka [JOK
I1
85 OHATHE (I)yHKL[I/II/I https://m.edsoo.ru/7f41ef06
86 I'padux pysaxmIM
bu6mmoreka [{OK
87 i i
CoiicTsa pykumit https://m.edsoo.ru/7£41£078
. . bubnuorexa [JOK
88 Coiicrsa pymKumit https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
Tusei
89 HHCIHHas QyHILIA https://m.edsoo.ru/7f427282
bu6mmorexa [JOK
Tusei
20 HRCIHas YKL https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TMHEHHOM bubnuoreka [IOK
byHKIIUN https://m.edsoo.ru/7f426d1e
90 [TocTpoenue rpaduka TuHEHHOMN
byHKIIUN
93 I'padux pynkumm y =[x|
94 I'padux pynkunm y =[x|
95 Kontponbnas pabota no teme bubnmorexa [JOK

"Koopaunats! u rpapuku. ®ynkuun"

https://m.edsoo.ru/7f41£50a




96

97

98

99

100

101

102

/ Beepoccuiickast IpoBepoYHast
pabora

Hrorosas koHTpObHAsA paboTa /
Bcepoccuiickast mpoBepouHas paboTa

[ToBTOpEHE OCHOBHBIX MOHATHH U
METOJ/IOB Kypca 7 Kiacca, 00001ieHne
3HAHUHU

IToBTOpEHNME OCHOBHBIX MOHITUH U
METO/I0B Kypca 7 ki1acca, 000011eHne
3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHUN U
METOJIOB Kypca 7 Kiacca, 00001ieHne
3HAHUH

IToBTOpEHNE OCHOBHBIX NOHATUN U
METOJ/IOB Kypca 7 Kiacca, 00001ieHne
3HAHUI

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kiacca, 0000meHue
3HAHUN

IToBTOpEHKME OCHOBHBIX MOHITUHN U

METO/I0B Kypca 7 kiiacca, 000011eHne
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f429{32

bubmnoreka [IOK
https://m.edsoo.ru/7f42a0e0

bubmuoreka [JOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KosmnuecTBo yacos JIEKTPOHHbBIE
Ne Mara nupposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 KBagparnblit KOpeHb U3 YuCiIa 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f42d452
bubmuoreka [[OK
2 [TonsiTHEe 00 UPPAIMOHAIEHOM YHCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsaTuyHbIe TPUOIMKCHUS !
HUPPALMOHATIBHBIX YHCEN
4 JecsaTruunblie MPUOTHKEHUS |
HUPPALMOHATIBHBIX YHCEN
5 JleficTBUTENBbHBIE YKCIIa 1
CpaBHeHHE IeUCTBUTEIIbHBIX YUCEI 1
7 CpaBHEHME NCHCTBUTENBHBIX YHUCEIT 1
3 Apudmernueckuii KBaJpaTHbIHI |
KOpEHb
9 VYpaBHeHME BUJA X* = a 1
10 CaoticTBa apupMeTHIECKUX 1 bubnmorexa [JOK
KBaJPATHBIX KOPHEU https://m.edsoo.ru/7f42d862
11 CaoticTBa apuMeTuuecKux | bubnnorexa [IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[Ipeo6pa3oBanue YHCIOBBIX
12 BBIPAKEHUI, COIEPKALLUX 1 brommorexa [TOK
P > CoACpRatl https://m.edsoo.ru/7f42dd26
KBaJ[paTHbIE KOPHU
13 [Ipeo6pa3oBanue YHCIOBBIX 1 bubnnorexa HOK




BBIPAXKCHUH, COAEPIKAINX
KBaJIpaTHbIE KOPHU

[Ipeo6pazoBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAXKEHHUI, COJEPHKALUX bubnmnorexa [IOK
https://m.edsoo.ru/7f42e0be
KBaJ[paTHBIE KOPHU
[IpeobpazoBaHue YUCITOBBIX
15 BBIPAKECHUH, COJIEPKALLINX bubmmorera [TOK
https://m.edsoo.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CTelneHs ¢ IeNBIM ITOKa3aTeaeM bubnnorexa [IOK
https://m.edsoo.ru/7f4354a4
CranyapTHas 3anKcCh YMCIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT 3J1€MEHTAPHBIX YaCTHUI] 10 bub6nmorexa [IOK
KOCMUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTh TTPOLIECCOB B
OKPY’KaIOIIIeM MHPE
13 CBolicTBa CTENEHU C IECJIBIM bubmuorexa [JOK
OoKa3aTejieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIIEHU C MEIBIM bubmuorexa [JOK
IoKa3aTejeM https://m.edsoo.ru/7f435648
20 CBoJCTBa CTENEHH C LIEJIBIM bubmuoreka [JOK
oKaszarejieM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHHU C IEJIBIM bubmuoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f43599a
” CBOICTBA CTEIIEHU C MEIbIM bubmuorexa [JOK
nmokKasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpatHblii TpéXxuiieH
24 KBanpatHblii TpéxuiieH



)5 Paznoxxenue kBagpaTHOTrO bu6mmoreka [JOK
TpEXUIICHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOIrO bubnnorexa [JOK
TPEXWICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbHas paboTta o temam
27 "KBanparusie kopau. CTeneHu. bubmorexa HOK
. https://m.edsoo.ru/7f42ec80
KBanpatnslii Tpexusnen"
bu6mmorekxa [JOK
28 Aurebpancckas Apook https://m.edsoo.ru/7f430382
JlonycTtrMble 3HaYEHUS
29 [IEPEMEHHBIX, BXOSIINX B
anredpanveckue BoIpaKeHUs
JonycTuMble 3HaUeHUS
30 MIEPEMEHHBIX, BXOIAIINX B
anredpanvecKie BbIpasKeHUs
31 OCHOBHOE CBOMCTBO Bu6morexa [JOK
anredpanvecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpamenne apodeit https://m.edsoo.ru/7f430a8a
. bubnuorexa [JOK
33 Coxpamenne apodeit https://m.edsoo.ru/7f430f44
. bubnuorexa [JOK
34 Cokpauetiite Apobeit https://m.edsoo.ru/7£43044
35 CioeHue, BBIYUTaHUE, YMHOKEHUE bu6mmorekxa [JOK
U JIeJieHHe anreOpandeckux apooeit https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnmoreka [JOK
U JICTICHHE anreOpandecKux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK



U JIeTICHUE alreOpandecKkux apooeit

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE

https://m.edsoo.ru/7f4318c2
bu6mmorekxa [JOK

38
U JIeJIeHne anredpandeckux Ipooei https://m.edsoo.ru/7f431a20
[IpeobpazoBaHue BBIpAKECHUNH,
39 CoJIeprKalInX anredpandeckue bubmmorexa [TOK
ACPAEIl P https://m.edsoo.ru/7f43259¢
Ipodu
IIpeoOpa3oBaHye BEIpaKEHUH,
40 cop e xlza ux anred znqecxne bubmmorexa LIOK
Jlepall p https://m.edsoo.ru/7f432736
npobu
IIpeoOpa3zoBaHne BEIpAXKCHUM,
41 cop e >£a ux anred ZquCKHe bubmmorexa [IOK
Aepaatl P https://m.edso0.ru/7f432736
Ipodu
42 KonrtponbHas pabora o teme bu6nuoreka [IOK
"Anrebpanyeckas qpo0s" https://m.edsoo.ru/7f431d36
bu6nmorexa [JOK
43 K
Ba/IPATHOC ypaBHeHHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBanpaTHOE ypaBHEHUE bubmmorexa [IOK
P yp https://m.edsoo.ru/7f42eela
45 HemonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [IOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmysa KOpHEH KBaJIpaTHOTO bubmmorexa [IOK
YpaBHEHUA https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEH KBaJIpaTHOTO bubnnorexa [IOK
ypaBHEHHU https://m.edsoo.ru/7f42£3f6
43 dopMyna KOpHEH KBaIpaTHOTO bubmmoreka [JOK
YpaBHEHHS https://m.edsoo.ru/7f42f5a4
b K
49 Teopema Buera uommorexa 110

https://m.edsoo.ru/7f42fef0




bubnnoreka [HOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemrenne ypaBHeHuUH, CBOASIINXCS K bubnnorexa [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubnuorexa [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocteiimme aqpoOHO- bu6nuoreka [IOK
panroHaIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimume qpobHO- bubnnorexa [JOK
paunoHaIbHBIE YPABHEHUSA https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 337124 C bu6nmorexa [JOK
MOMOUIBIO KBaJAPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f75¢c
56 Penienne TeKCTOBBIX 3a/1a4 C bu6nmoreka [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme bubnnorexa [JOK
"KBanpartusie ypaBHeHUs" https://m.edsoo.ru/7f4301f2
JIuHeiitHOe ypaBHEHUE C IBYMS
53 HepEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI PEIICHUS] YPABHCHUH B
LENbIX YHCIIaX
JIuHeiitHOe ypaBHEHUE C IBYMS
5 HepEMEHHBIMH, €T0 rpaduK,
? MIpUMEPBI PEIICHUS] YPABHEHU B
LENbIX YHCIIaX
JIuneniHOE ypaBHEHUE C IBYMs
60 MIEpEMEHHBIMHU, €ro rpaduk,

MIpUMEpPHI PEIICHUs YPaBHEHUN B
LIETTBIX YUCIIax




61

62

63

64

65

66

67

68

69

70

71

Pemenue cuctem IByX JTUHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU

Pewrenne cucreM IBYX JIMHEWHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMU

Pemienue cucreM OBYyX JTUHEHWHBIX
ypaBHEHUH C IBYMS IEPEMEHHBIMU

[Ipumeps! pemienus cucrteM
HEJIMHEMHBIX YPaBHEHUN C IBYMsI
NIEPEMEHHBIMU

IIpuMepsl pemieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

Penienne TeKCTOBBIX 3a/1a4 C
MIOMOILIBIO CUCTEM YPAaBHEHHI
Pemenne TekcTOBBIX 3a7a4 ¢
MOMOILIBIO CUCTEM YPAaBHEHHI
Pemenne TekcTOBBIX 3a4a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUI

UucnoBble HEPaBEHCTBA U UX
CBOMCTBA

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6




YucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHcTBO ¢ 0HOM NTEpEMEHHON
74 JIuHeiiHbie HEPABEHCTBA C OHOM bubnnorexa HOK
NIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42c692
75 JIuHelHbIE HEPABEHCTBA C OJHOMN bubmmorexa [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢840
76 JIuneniHble HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX PEIICHUE
77 CucTeMbl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTeMbl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 Cucrempl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE
N3o0pakeHue pemeHns TMHEHHOTO
bu6mmoreka [{OK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIJIOBOM MPsIMOM
N300paxkeHune perieHus TMHSHHOTO
Bbu6munorexa [JOK
81 HEpPAaBEHCTBA U UX CUCTEM Ha
i . https://m.edsoo.ru/7f42c9¢e4
YHUCJIOBOU MTPSAMOM
KonrponsHnas pabora no tTemam
82 "HepaBenctBa. CucteMbl
ypaBHEHUI"
bu6mmoreka [IOK
83 Ilousitue byHKIMH
by https://m.eds0o.ru/7f433¢12
24 OO6nacth onpeesieHust © MHOXECTBO bubnunorexa [JOK

3HaYeHUH PYHKIUU

https://m.edsoo.ru/7f433d84




85 CriocoOsb1 3amanust GyHKIHIA
86 I'padux Gpynkmu
g7 CaoiicTBa QyHKINH, UX
oToOpakeHHne Ha rpaduke
28 UreHne u oCTpOeHUE rpaduKoB
byHKIII
29 [Ipumeps! rpagukoB GyHKIIHH,
OTPaXKAIOIIUX PEaTbHBIE MPOIECCHI
OYHKIHH, OTIMCHIBAIOILIUE MPAMYIO U
90 06};)aTiy10, nponopulxl;?{anbﬂpme ’ bubmmorexa [IOK
3ABUCHMOCTH, X FpaduiiI https://m.edsoo.ru/7f434bbc
91 I'umepOomna
bubnnorexa [JOK
72 Timepbona https://m.edsog)_.[ru/7f4343e2
bubnmnorexa [JOK
93 Ppaduic pynicuin y =x* https://m.edso:)_.[ru/7f434572
OyHKIMU y =X2, y=x3,y=VX,y =
94 |x|};] rqu)nrjecxol:);)emeliyne s bubmmorexa [IOK
. . https://m.edsoo.ru/7f434d38
YpaBHECHU W CHCTEM ypaBHCHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Beepoccuiickas IpoBepodHas https://m.edsoo.ru/7f4371aa
paborta
Hrorosast KOHTpOsIbHAs paboTa /
96 Bcepoccuiickas mpoBepouHas bubmmorexa [IOK
pabota https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U




98

99

100

101

102

METOJI0B KypCOB 7 U 8 KJIaccoB,
000011IeHNE 3HAHUN

IToBTOpEHNE OCHOBHBIX MOHATUHN U
METOJI0B KypCOB 7 U 8 KJIaCCOB,
0000111eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX OHSATUN U
METOJO0B KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHITHI U
METOJIOB KypcOB 7 1 § KJIacCoB,
00o00111eHne 3HaHui

[ToBTOpEHNE OCHOBHBIX OHSATUNA U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATHH H
METOJI0B KypcOB 7 U 8 KJIaCCOB,
0000111eH1e 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

bubmuoreka [JOK
https://m.edsoo.ru/7f43736¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f437510

bubmnoreka [IOK
https://m.edsoo.ru/7f4376b4

bu6mmoreka [JOK
https://m.edsoo.ru/7f436b88

bubnnoreka [IOK
https://m.edsoo.ru/7f437858




9 KUIIACC

Ne
n/n

Tema ypoka

PanmonansHbIC yncna,
MppaluMOHaJIbHbIE YUCIIa, KOHEUHbIE U
OECKOHEUHBIE JECATUYHBIC IPpOoOU

MHokecTBO TEHCTBUTEIIHLHBIX YHCEIT;
JIeCTBUTEIIHLHBIC YMCIIa Kak
OeCKOHEUYHBIE AeCSITUYHBIC APOoOU

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX/1y MHOXKECTBOM JI€HCTBUTEIbHBIX
YHcell 1 MHOKECTBOM TOUYEK
KOOPAMHATHOW MPAMOM

CpaBHeHME TEUCTBUTEIBHBIX YHCEIL,

apudMeTHIECKHUE ICUCTBHSI C
JICHCTBUTEILHBIMU YUCIIAMU

KoanuyecTBO 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Hdara
H3YYeHM S

JIEKTPOHHbBIE
nupposeie
o0pa3oBaTe/ibHbIE

pecypcbl

10

[TpubnuxEéHHOE 3HAYCHHUE BEJTMYHHBI,
TOYHOCTb MPUOJIMIKEHUS

Oxpyrienue yncen
Oxpyrienue yucesn

[Ipukunaka u oLieHKa pe3yIbTaTOB
BBIYUCIICHUN

[Ipukuka u oreHKa pe3yabTaToOB
BBEIYMCIICHUN

JIuneiinoe ypaBHeHue. Pemenne

bu6mmorex [JOK



YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

JIuneiinoe ypaBHeHue. Pemenue

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

11
YpaBHEHUH, CBOASIIIMXCA K JINHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
12 ABHEHUU, CBOIAILIMXCS K bubmmorexa [TOK
P > RO https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KsanparHnoe ypaBaenune. Pemenue
13 aBI-II)eHI/Iﬁ (:}1]312) AMMXCS K bubmmorexa [IOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBapaTHbie ypaBHEHUS buommorexa LIOK
P P https://m.edsoo.ru/7f43¢c3d0
Bu6mmorexa [JOK
15 bukBagpaTHbie ypaBHEHHS
https://m.edsoo.ru/7f43¢3d0
[Ipumeps! penieHust ypaBHEHUM
16 TpPEThEe U YeTBEPTOMN CTENEeHEH
pa3IoKEeHHEM Ha MHOKUTEITU
[Ipumepsl penieHrst ypaBHEHUN
17 TPEThEN U YETBEPTOU CTENECHEN
Pa3noKEeHNEM Ha MHOKUTEITN
18 Pemenue npoOHO-paliioOHaTBHBIX bubnnorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paniMOHATBHBIX bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToBBIX 33724
anredpandeckuM MEeToA0M
71 Pemenue TekcTOBBIX 3324
anredpandeckuM MEeTO0M
22 Perienuie TEKCTOBBIX 3a1a4




23

24

25

anreOpandecKuM MeTOA0M

KonTtponsHas pabora o Teme
"VpaBHEHUs ¢ OTHOM epeMeHHON"
VYpaBHEHHE ¢ IByMsI IEPEMEHHBIMU U
ero rpauk

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaguk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

bu6muoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHENHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHue

27

28

CucreMa IByX JUHEUHBIX YPAaBHEHUI
C IBYMsI IEPEMEHHBIMH U €€ pelIeHue

CucreMa IByX JTUHEUHBIX YPaBHEHUI
C ABYMS IEPEMEHHBIMH U €€ perieHne

29

Cucrema 1ByX JIMHENHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHue

30

31

Peuienune cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe
— BTOpPOH CTEIICHU

Pemienue cuctem IByX ypaBHEHHIH,
OJIHO U3 KOTOPBIX JINHEWHOE, a Ipyroe
— BTOPOU CTENEHU

bu6mmoreka [{OK
https://m.edsoo.ru/7f43d23a

Bbu6munorexa [JOK
https://m.edsoo.ru/7f43d55a

32

33

34

Pemenue cucreM AByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOU CTENEHU

Pemenue cucrem AByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JUHEIHOE, a Ipyroe
— BTOpPOH CTEIEHU

I'paduueckas uHTEpIIpETAIIUS




CHUCTEMBI YPAaBHEHHH C IBYyMs
[IEPEMEHHBIMU

Pemnienne TekCTOBBIX 3a1a4

35
anreOpanyecKuM crnocobom
36 Pemienue TekcTOBBIX 33724
anredpandeckuM crnocodom
37 KonTponbhas pabota no teme
"Cucrembl ypaBHEHU"
38 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOWCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeliHbIe HEPaBEHCTBA C OHOMN bubnuorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeliHbIe HEPABEHCTBA C OHOMN bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIlvHeliHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
[IEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cuctembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PEUICHUE
44 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
46 KBagpatHble HEpaBEHCTBA U UX bubnuorexa [JOK
peulenue https://m.edsoo.ru/7f43b098
A7 KBagparHusle HepaBEeHCTBA U UX bubnuoreka IIOK

penieHue

https://m.edsoo.ru/7f43b21e




KBaI[paTHI)Ie HCPAaBCHCTBA N UX

bubmnoreka [IOK

48 peleHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHbie HepaBeHCTBA U HX
pelieHue
I'padmueckas unTepnperanys BuGmiorexa LIOK
51 HEPABEHCTB M CUCTEM HEPABEHCTB C
https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETAIIUS
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KontponbHas pabora o Teme
"Hepasencraa"
54 KBanpatnunas Qynkuus, e€ rpaguk u bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas Qynkuus, e€ rpaguk u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOPAUHATHI BEPIIMHBI bubnuorexa [JOK
napaboJIbl, OCh CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f439eb4
53 [TapaGona, KOOpAMHATHI BEPLUINHBI bubnnorexa [JOK
napaboJIbl, OCh CHMMETPHUH TapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOpAMHATHI BEPITUHBI bubnnorexa [JOK
napaboJibl, 0Ch CHMMETPHH MapaboIIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEPIIMHBI bubnuorexa [JOK

napaboIIbl, 0Cb CHMMETPHH NapaboIIbl

https://m.edsoo.ru/7f43a3le




[Tapabosa, KOOpAMHATHI BEPITHHBI

bubmnoreka [IOK

o1 napaboJIbl, OCh CHMMETPHUH TapadoIIbl https://m.edsoo.ru/7f43a526
2 [Tapabona, KOOpAMHATHI BEPUTUHBI
napaboIIbl, 0Cb CHMMETPHH NTapadOoITbI
63 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'padukn pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
66 I'paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxn pynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KoHTponbHas pabora 1o Teme bubnnorexa [JOK
"OyHKuun" https://m.edsoo.ru/7f43ab84
70 IlonsATHe YncIOBOM bubmnoreka [IOK
MOCJICI0BATEIBHOCTH https://m.edsoo.ru/7f43e6¢6
3a/laHue MOCIe10BaTEIbHOCTH
71 peKyppeHTHOI popmynoii u bubmmorexa [IOK
. https://m.edsoo.ru/7f43ebda
dbopmMyII0if n-TO YIeHa
7 Apudmernueckas 1 reoMeTpuIecKas bubinmoreka [IOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckas U reoMeTpuyecKas bubnuorexa [JOK
MPOTrpeECCUU https://m.edsoo.ru/7f43f3b4
74 ®opMyIIbl N-TO WICHA bubnuorexa [JOK



75

76

77

78

79

80

81

apuGMEeTHIECKON U TEOMETPHUIECKON
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

DopMyIIbl N-TO YWICHA
apuMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

DopMyIIbl N-TO WICHA
apu(pMeTHYECKON U TeOMETPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

DopMyIIbl N-TO WICHA
apuMeTHUIECKON U TEOMETPHUECKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

DopMyIbl N-TO YIEHA
apuMeTHUYECKON U TEOMETPHUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4IeHoB
apuMeTHUIECKON U TEOMETPHUECKON
IIPOTPECCHUI TOUKaMHU Ha
KOOPAMHATHOW INIOCKOCTH

N300paxkeHne 4ieHoB
apuMeTUYECKON U TeOMeTPUUECKOMN
MPOTPECCHI TOUKaMHU Ha
KOOPAMHATHOW INIOCKOCTH

JInHeNHBIN U DKCIOHEHIINAIbHBIN
pocT

https://m.edsoo.ru/7f43f58a

bu6nunorexa [JOK
https://m.edsoo.ru/7f43ef2c

bu6nunorexa [JOK
https://m.edsoo.ru/7f43f0c6

bu6mmorexa [JOK
https://m.edsoo.ru/7f43{72e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0




82

CrnoxHBIC IMPOICHTHBI

bubnnoreka [HOK
https://m.edsoo.ru/7f43fe0e

83

84

CroXHEIE IMPOLCHTHI

KoHnTtponbHas pabora 1o Teme
"UucnoBele NOCIEN0BATEIHLHOCTH"

bu6mmorekxa [{OK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

86

87

88

&9

90

[ToBTOpEeHmE, 0600IICHUE 1
CHCTEMAaTU3alKs 3HaHUH. 3aIHCh,
CpaBHEHUE, JCHUCTBUS C
JICUCTBUTEILHBIMHU YHCIIAMU,
YUCJIOBas IpsiMast

[ToBTOpeHue, 0600IIEeHNE 1

CUCTCMaTHu3alusa 3HAHWM. HpOHCHTH,

OTHOIICHUS, TPOIOPLIUI

[ToBTOpeHue, 0600MIICHNE 1
CHUCTEeMaTU3alus 3HaHH.
OxpyrieHue, IpUOIMKEHUE, OIICHKA

[ToBTOpeHnue, 06061mIeHNE 1
cucTeMaTHu3alus 3HaHui. Penenne
TEKCTOBBIX 337129 apUPMETHICCKUM
crocobom

[ToBTOpeHnue, 06061mIeHNE 1
cucTeMaTH3anus 3Hanui. Pemenne
TEKCTOBBIX 337124 apUPMETHUECKUM
crocodom

[ToBTOpenue, 06001IeHNE 1
cucTeMaTu3alus 3HaHuM. Pemenue
TEKCTOBBIX 33724 apUPMETHUECKUM
crocodom

Bbu6munorexa [JOK
https://m.edsoo.ru/7f443b12

bubmuoreka [[OK
https://m.edsoo.ru/7f443cd4

bubmuoreka [{OK
https://m.edsoo.ru/7f443fea




[ToBTOpenue, 0600MICHNE 1

01 CHCTEMAaTH3alKs 3HAHHIA. bubmnoreka [IOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPQXKEHU, JOMYCTHUMbIE 3HAUCHUS
[ToBTOpeHme, 0600IICHUE 1

90 CHCTEMAaTHU3allus 3HAHUH. bu6mmoreka [{OK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPQXKEHUH, JOMYCTHUMbIE 3HAUECHUS
[ToBTOpenue, 06001IEeHNE 1

93 CHCTEMAaTHU3alus 3HAHUM. bu6mmoreka [{OK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, JOMYCTUMbIE 3HAUCHUS
[ToBTOpeHnue, 06001IeHNE 1

94 CHCTEMAaTH3allus 3HAHUH. bu6mmoreka [IOK
[IpeoOpazoBanme anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMMYCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 06001IeHNE 1

95 cucTeMaTtu3anus 3HaHu. OyHKIHH: bubnmnorexa [JOK
MIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMMA
[ToBTOpeHnue, 06001ICHNE 1

96 cucreMaru3anus 3HaHui. OyHKIUY: bubnmnorexa [JOK
MIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIMA
[ToBTOpeHue, 06001IeHIE U

97 cucreMaru3anus 3HaHu. OyHKIKUY: bubnmoreka [JOK
IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMMA

98 [ToBTOpEHKE, 0000IIICHUE 1 bu6nmoreka [JOK



99

100

101

102

cuctemaTusauus 3HaHul. OyHKuuu:
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKIMMA

[ToBTOpeHnue, 0600MIICHNE 1
CHUCTEeMaTU3als 3HAHH.
I'padmueckoe penieHne ypaBHEHUH U
UX CHCTEM

[ToBTOpenue, 0600MICHNE 1
cUCTEeMaTH3aIlus 3HAHUM.
I'padmueckoe penieHne ypaBHEHUH U
UX CHCTEM

Hroroas kKoHTpOIbHAS paboTa

O0001eHre U CUCTEMATU3 AN
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

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

bu6nunorexa [JOK
https://m.edsoo.ru/7f445516







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabrarta
1 Uwucna v BBIYUCICHUS
. BreimonHaTe, coueras  yCTHbIE M IHCBMEHHBIE  NPUEMBI,
' apudmeTnyeckue AeUCTBUS C PallMOHAILHBIMHU YHCIIAMH
Haxomuth  3HaUYeHHMsT ~ YHUCIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIYHUCIICHHS 3HAUEHUH APOOHBIX
BBIPQXXCHUH, COZEPKAIINX OOBIKHOBEHHBIE U ICCITUYHbBIE APOOH
[lepexoguts 0T oaHOM (opMBI 3amMcH 4YHWcen K JApPYrou
13 (mpeoOpa3oBBIBaTh  JACCATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSITUYHYIO IPOOB)
1.4 CpaBHUBaTh ¥ yHOPSIA0UYUBATH PAIMOHAIBHBIE YHCIIA
1.5 OKpyTaaTh Yyncia
BrBINonHATE MPUKUIKY M OLIEHKY pe3yJbTaTa BBIYUCICHHUH, OLICHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAKECHUU. BBINONHATH  JIEUCTBUA €O
CTENEHSIMHU C HaTypaJIbHBIMU NTOKA3aTeIIIMU
17 [IpuMeHATh TpPU3HAKKA JENUMOCTH, PA3JI0KEHHE Ha MHOXUTEIN
' HaTypaJIbHbIX YHCET
Pemlate  mpakTHKO-OpMEHTHUPOBAHHBIE  3aJadyd, CBA3aHHbIE C
OTHOULICHUEM BEJIMYUH, MPONOPIUOHATBHOCTHIO BEJINYMH,
1.8 MPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJIbTAaThl pEUIEHUs 3ajJady C
y4€TOM OTpaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpandyeckue BbIpaKEHUS
51 Hcnons3oBath anreOpandeckyl0o TEPMUHOJIOTHIO W CHMBOJIHKY,

IPUMEHATH €€ B IPOLIECCE OCBOSHMsI y4eOHOIr0 MaTepuana



Haxomute 3HaueHus OYyKBEHHBIX BBIPDAKEHUH TIpU  3aJlaHHBIX

22 3HAYCHUSX IEPEMEHHBIX
53 BbimonHATe npeoOpa3oBaHMsl LEJIOTO BBIPAXEHHWS B MHOTOUWIEH
' MIPUBEICHNEM NOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHME OJHOYIECHA Ha MHOTOYJIEH M MHOIOYIEHa Ha
24 MHOTI'OWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMbl M KBajpara
pa3sHOCTH
OcCyIEeCTBIATh pa3I0KEHUE MHOTOWIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMS 32 CKOOKHM OOILEro MHOXHUTENS, TPYNIIUPOBKH ClaraeMsix,
npuMeHeHUs GOpMYJIT COKPAIIEHHOTO YMHOKEHUS
Y [TpumensaTh npeoOpazoBaHKsi MHOTOWICHOB JJISl PELICHUS Pa3IMYHbIX
. 3a/1a4 U3 MaTeMaTHKN, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON NPAKTUKH
5 Hcnonws30BaTk CBOMCTBA CTENEHEW C HATYpaJIbHBIMHU I1OKa3aTeNIsIMHU
' 11 IpeoOpa30BaHusl BbIPAKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemate JsMHEWHBIE YypaBHEHUsA C OJHOM IIEPEMEHHOM, IPUMEHSS
3.1 IIpaBuja Mepexoja OT UCXOJHOIO YPaBHEHHs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SBISAETCA U YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTs rpaguueckue MeTOAbl MNPU PELICHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonOupate npuMepsl ap YKUCeN, ABISIOUMXCA PELICHUEM JTUHEMHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM TUIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHUS C
34 IBYMsl TIEPEMEHHBIMH; MOJB3YsSICh TpapUKOM, MPUBOAUTH MPUMEPHI
peuieHusl ypaBHEHUS
iy Pemarts cucTeMbl ABYX JIMHEWHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMH,
' B TOM 4HCIIE TpapuUecKu
CocTaBiATh U pelaTh JMHEWHOE YpaBHEHUE WINA CUCTEMY JIMHEHHBIX
3.6 YPAaBHEHUH 110 YCJIOBHIO 33Ja4l, HHTEPIIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4y¥ MOJTY4YECHHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. @yHkuun
N300pakaTh Ha KOOPIMHATHOM MHPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YHCJIOBBIC IIPOMEKYTKH HA anre6pa1/1quK0M SA3BIKE



4.2

4.3

4.4

Ormeuate B KOOpHHHaTHOfI IIJIOCKOCTH TOYKHM TIIO0 3aJaHHBIM

KOOp/IMHATaM

Crpouts rpaduxu muHEHHBIX QyHKIHA. CTpouTh Tpaduk QyHKIUU y
= [x|

OnuceiBaTh C MOMOIILI0 (YHKIUH W3BECTHBIC 3aBUCUMOCTU MEXKIY
BEJIMYMHAMHU: CKOpPOCTh, BpPEMs, pACCTOSHHE, IIEHY, KOJIUYECTBO,

CTOMMOCTb, TPOU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOThI

4.5

4.6

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJibTara

HaxonuTh 3HaueHune QyHKIMM O 3HAYECHHUIO €€ apryMeHTa
[lonumare rpaduueckuii crmoco® NpPENCTaBICHHUS U aHaIHM3a
uHboOpMaluK, H3BIEKAaTh W HMHTEPIPETUPOBATh HHGOOPMALMIO U3

rpauKOB peabHBIX MMPOLECCOB M 3aBUCUMOCTEH

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1

1.1

1.2

1.3

2.1

22

Yucia ¥ BEIYMCIIEHUS

Hcnons3oBaTe  HadaJbHbIE  MNPEACTABICHUS O  MHOMKECTBE
JNECHCTBUTEIIBLHBIX YUCEI Il CPABHEHMSI, OKPYIJICHUS U BBIYMCIICHUH,
n300paxkaTh JEHCTBUTENbHBIE 4YHMCJIA TOYKAMU HA KOOPIAMHATHOU
IpsAMOI

[IpumeHnsTh NOHATHE  ApUPMETUUYECKOIO  KBAJAPaTHOTO  KOPHS,
HAaXOJUTh KBAJpaTHbIE KOPHH, HCIOJIb3YSd IpH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBITOJHATH IPE0Opa30BaHUs BBIPAKEHHUM, COJepKaIIX

KBaJIpaTHbIE KOPHHU, UCTOJIb3Ysl CBOMCTBA KOPHEH

Hcmonp30oBaTh 3amucu  OOJBIIMX M MAJBIX YHCEI C IIOMOIIBIO
JEeCSITUYHBIX Apobeit u creneneit yncia 10

Anrebpandyeckue BbIpaKEHUS

[IpuMeHATh TOHSATHE CTENEHW C IEJBIM TI0Ka3aTeNieM, BBITIOIHITH
npeoOpa3oBaHus BBIPAKEHHUM, COIEPXKAIIUX CTEHNeHH C IEJIBIM

II0Ka3aTcJICM

BbINONMHATE  TOXKIECTBEHHbIE  MPEoOpa3oBaHUs  palMOHATIbHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeHUCTBUMI HaJ MHOTOWICHAMH U



anreOpandecKuMu ApoOsSIMHU

2.3

2.4

3.1

32

33

3.4

4.1

4.2

kix

PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEIU

[TpumensaTh npeoOpa3oBaHUsl BBHIPAKEHUN AJISI PEIEHHs] Pa3lUYHbIX

3aa4 U3 MaTEMAaTuKH, CMCKHBIX IMPEIMETOB, U3 peanLHoﬁ IMPAKTUKU
YPaBHeHI/IH 1 HCpaBCHCTBA

Pemate nMHEVHBIEC, KBaJgpaTHbIE YpPAaBHEHUS W  PALMOHAIBHBIE
YPaBHEHUS, CBOASAILIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C IABYMs

MNEPEMEHHBIMU

[IpoBomuTh mpOCTEHINIME WCCIECIOBAaHUS YpPAaBHEHHMM U  CHUCTEM
ypaBHeHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TrpaduyecKux
MpeJcTaBiIeHU (yCTaHaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

ypaBHeHI/Iﬁ peueHus, €CJIn UMECT, TO CKOJIBKO, U npoqee)

Ilepexogute OT cinoBecHOW  (OpPMYTUPOBKM 3agaud K €€
anreOpanvyeckod MOJENM C MOMOILBIO COCTABJIECHUS YpPaBHEHUS WU
CUCTEMBl yYpaBHEHUH, HWHTEPIPETUPOBATH B  COOTBETCTBUM C

KOHTEKCTOM 33]1a4U MOJTYYECHHBIN pe3yJIbTaT

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pemaTh JMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHCTEMBI,
naBaTh  Tpa@UUYECKyr0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

[TonuMate W WCMONAB30BaTh (YHKIHUOHAIBHBIE TIOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHME OOO3HAYCHHMSI), OMPEACNATh 3HAUYCHUE
(GYyHKIMHM TIO 3HAYEHHUIO apryMEHTa, OMpPENeNsTh CBOMCTBA (DYHKIIMH
o e€ rpaduky

Ctpoutb rpaduKu 3JeMEHTapHBIX PYHKIUH BH/IA:
y=k/x

, ¥y =X,y = X°, y = [X|, OIUCBIBaTh CBOWCTBA YHCIOBON (PYHKIMU TO €€
rpaduxy



9 KUIIACC

Kon
IpoBepPsAEMOro
pe3yJibTara

1

1.1

1.2

1.3

1.4

2.1

2.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yrcna v BEIUMCICHUS

CpaBHHMBaTh M YIOPSJAOYMBATH paAllMOHAIBHBIE U HPPALMOHAIBHBIE
qucia

BrImonHATs apudMeTHuecKkne IEeHCTBUS ¢ pallMOHATHHBIMUA YUCITAMH,
coyeTasi YCTHbIE M MUCHMEHHBIE MPUEMBI, BBITIOIHATH BBIUUCICHUS C
HWppaloOHaJIbHBIMU YHCIIAMHU

HaxonuTe 3HaueHus creneHeld ¢ UEIbIMU IOKA3aTeNsIMU M KOPHEH,
BBIUUCIIATH 3HAYCHUST YUCIIOBBIX BBIPAKCHUN

OKpyTisTh NeUCTBUTEIBHBIC YNCIIA, BBITIOJHATD MPUKUAKY PE3ysibTaTa
BBIYMCIICHH, OLIEHKY YMCIOBBIX BBIPAKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemate  nuHeElHBIE W KBaJApaTHbBIE  YPAaBHEHUs, YPaBHEHUS,
CBOJAIIUECS K HUM, IPOCTEHIIIHNE IPOOHO-pAMOHAILHBIC YPABHCHHUS

Pemats cuctemsl ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C ABYM: NEPCMEHHBIMU
U CUCTCMBI IBYX ypaBHeHI/IfI, B KOTOPBIX OJJHO YPaBHCHUC HC ABJIACTCA

JIMHENHBIM

23

2.4

2.5

Pemate TEKCTOBbIE 3a/a4M anreOpanvyeckuM CrocoOOM C MOMOIIBIO
COCTABJICHMSI YpPAaBHEHMS WJIM CHCTEMBI JIBYX YpPaBHEHHMH C JBYMs

NEPEMEHHBIMU

[IpoBomuTh mpOCTEHIIME HCCICAOBAaHUS YpPAaBHEHMM W CHUCTEM
yYpaBHEHMH, B TOM YHCI€ C IPUMEHEHHEM TIpapUuecKux
IpeJCcTaBIeHUN (Hanmpumep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WIN

CUCTEeMa YpaBHEHUU PEIIEHUS, €CITU UMEET, TO CKOJIBKO)

PemraTs JIMHEWHBIE HCPABCHCTBA, KBaJApaTHBIC HCPABCHCTBA,
H306pa)KaTB pPCHICHUC HCPABCHCTB Ha YK CI0BOM HpHMOﬁ, 3alluCbIBATh

pPEIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemiate cucteMbl JIMHEMHBIX HCPABCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOUAIOIIME KBAJPAaTHOE HEPAaBEHCTBO, HM300paXaTh pEIICHHE



2.7

CHUCTCMBbI HCPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIllUChIBATh PCUICHUEC C

IIOMOIIBIO CHUMBOJIOB

Hcnons3oBaTh HCPAaBCHCTBA NTPHU PCIICHUH PA3JIMIHBIX 3a/1a1

3.1

32

OyHKIMHT

PacnosnaBath  (QyHKIMM ~ u3ydeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKH PacIoyoKeHUE Ha KOOPAMHATHOM MIIOCKOCTH IrpapuKoB
bynkuuii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHUH K03((HUIIMEHTOB, ONUCHIBATH CBOUCTBA (DYHKITHIA
[Toka3piBaTh CXEMATHYECKH pACMONOXKEHUE Ha  KOOPAWMHATHOMU
IUIOCKOCTH TpagukoB (GyHKUMH Buaa y = YX, y = |X| U omnuchIBaTh

CBOMCTBA (PyHKITHIA

33

Crpouth M M300paxkaTb CXEMaTHUECKH TIpaUKd KBaJpaTHUHBIX
(GyHKIMH, ONMUCHIBATH CBOWCTBA KBAaAPATHUHBIX (QYHKIMHA IO HX

rpadukam

3.4

4.1

Pacnio3HaBaTh KBaIpaTHUHYIO (QYHKIMIO 1O (Qopmylie, HTPUBOAUTH
NpUMEpPbl KBAAPATHYHBIX (DYHKIUH W3 pealbHOW KHU3HH, (DU3UKH,
TE€OMETPHH

Apudmerndeckas 1 reOMeTprUIecKas Iporpeccun

Pacrnio3HaBaTh apu(pMETHUECKYI0 U F€OMETPUUECKYIO MPOIPECCUH MPU

pasHBIX criocobax 3aJaHus

4.2

4.3

4.4

BbINONHATE BBIUMCIIEHUS] C MCIOJIB30BaHUEM (OpPMYNl n-To 4jeHa
apu(pMETUYECKOH M TeOMETPUYECKOH MPOrpeccuid, CyMMbl MEPBBIX N
YJICHOB

N300pakaTh WwieHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHOU
IJIOCKOCTH

Pemiate 3aaa4d, CBA3aHHBIC C YHCJIIOBBIMH ITIOCIICOOBATCIIbHOCTAMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOﬁ KHU3HHU (C HUCIIOJB30BaAHHEM

KaJIbKYJISITOPA, HU(GPOBBIX TEXHOIOTHI)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/lePKAHUS
1 Uucna u BEIYUCIIECHUS
Jpobu OOBIKHOBEHHBIE W JECATHYHBIC, TIEPEeX0] OT OJHOW (OPMBI 3alUCU
1.1 npobeit k napyroil. [loHsTHE panMOHAIBLHOTO 4YHUCIA, 3aIlMCh, CPAaBHEHUE,
yIOPSA0YMBaHUE PAIIMOHATIBHBIX YHCE
15 ApudmeTrrueckue NEUCTBHS ¢ PallMOHAIBLHBIMU YKClIaMu. Perenue 3a1a4 u3
' peabHOM NMPaKTUKU HA YaCTH, HA JPOOH
13 CreneHb ¢ HaTypaJbHBIM T[IOKa3aTejeM: ONpeJelieHrne, MpeoOpa3oBaHue
' BBIPQKECHHUI Ha OCHOBE OIpeAeNeHus, 3aUCh OOJIBIITNX YHCE
L4 [TpoueHTsl, 3aUCh MPOLEHTOB B BUJE ApoOU U IpoOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 33JJa4M HA MPOLEHTHI, PEIICHUE 33]]a4 U3 PEAIbHON MTPAKTUKHU
Ls [IpumeHeHnre TPU3HAKOB JIEIMMOCTH, pa3ioXEHHE Ha  MHOXHUTEIU
' HATypaJbHBIX YUCET
L6 PeanbHple  3aBUCMMOCTH, B TOM  4YuClIe TpsiMas W oOpaTHas
' MPONOPIUOHAIBHOCTH
2 Anrebpandyeckue BhIpaXEHUS
)1 [lepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAXKECHHS C NepeMeHHOu. [{omycTumeble
' 3HAUYEHMSI IEPEMEHHBIX
59 [IpencraBienue 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE (OPMYJIBL.
' Boruncnenus o hopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPDQKEHUH, TOXAECTBEHHO  paBHBIE
' BBIPAKCHUS
2.4 CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKA3aTEIEM
5 s Opnowiensl U MHOrowieHsl. CreneHb MHOrowieHa. ClojkeHue, BHIYMTaHUE,
' YMHOKEHHE MHOTOYJICHOB
Y DopMyIbl COKPAIIEHHOTO YMHOXEHHUA: KBaAPaT CYMMBI M KBaApaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJapaToB. Pa3noxeHrne MHOTOUJIEHOB HA MHOXKHUTEITN
3 YpaBHeHust




YpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTh YPAaBHEHHI
32 JluHeiiHOe ypaBHEHHME C OJHOMW MEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YpaBHEHUS, PEUICHUE JTMHEWUHBIX YPaBHECHUN
13 CocraBieHre ypaBHEHUH IO YCIIOBHUIO 3a/1auyM. PelieHue TEeKCTOBBIX 3a/1ay C
' MOMOILIBIO YPAaBHEHHI
34 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema [ByX JIMHEMHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. PemeHue
3.5 CUCTEM YpaBHEHHH criocoOOM MOJACTaHOBKH. [IpuMepsl pelieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopaunara Touky Ha mpsMon
12 Hucnossle IPOMEKYTKH. PaccrosiHue Mexay AByMS TOYKAMHM KOOPAMHATHOU
' npsMOi
43 [IpsimoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPAUHATHOM IJIOCKOCTU
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UTeHHe rpauKoB pealbHBIX
' 3aBUCUMOCTEN
4.5 [onstue pynkuuu. I'papuk ¢pynknuu. CroiictBa GpyHKuni
4.6 Jlunetinas pyukmus, e€ rpaduk. 'paduk pyHKINN y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHMM U CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
. KBangparubiii kopeHb u3 uucna. lloHsTHe 00 HpparMOHAIBHOM YHCIIE.
' Jecstuunble MpUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHHUM U BbIUKUCICHUSIM. [[eHiCTBUTENbHBIE
yucna
1.3 Cremnenb ¢ 1eTbIM TIOKa3atesieM 1 e€ cBoicTBa. CTaHmapTHas 3aliCh YHCIIa



Anrebpanyeckue BbIpaXKeHHUs

2.1 KBanpaThslil TpéxuieH, pa3ioKeHUe KBAPaTHOTO TPEXWIEHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxxeHue, BBIYMTAaHUE, YMHOKEHHE, JISTICHUE allreOpandecKux apooei
24 ParmonanbHble BEIpaXKEHUS U UX ITPpeodpa3zoBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHenue, Qopmyna KOpHEH KBaApaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOIAILUXCS K JIMHEWHBIM U KBAIPATHBIM
33 [Ipocreiimume qpoOHO-pallOHAIbHBIE YPABHEHUS
I'paduueckas uHTEpHIpETaLUs YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
34 JMHEWHBIX YpaBHEHHUU ¢ AByMs NepeMeHHbIMU. [IpuMepsl pemeHus cuctemM
HEJTMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU
3.5 Penienue TekcTOBBIX 3a7au aJIreOpandeckuM cocoOoM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEpPABEHCTBA C OJTHOM NEepPEMEHHOU
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 DOyHKIT
11 [lonsatne ¢ynkuuu. OO6macTh oOmpeneseHus W MHOXKECTBO 3HAaYeHUU
. ¢ynakuu. CriocoOb! 3a1anust PYHKIMIMA
4.2 I'paduk pynkuuu. YteHue cBOWCTB GYHKIUH MO €€ rpaduKy
4.3 [Tpumeps! rpadkoB GPyHKITNH, OTPAXKAIOMINX PeaTbHBIC TPOIECChI
44 OYHKIMK, OIUCHIBAIOIIME TNPAMYI0O U OOpaTHYIO MpPOMNOPLUOHAIBHBIE
' 3aBUCUMOCTH, X TpapUKH
4.5 OyHKIUU y =x% y = x7
4.6 Oyukmuu y = [x, y = x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KVIACC



Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 Yucna v BBIYUCIECHUS
. PanyonanbHple 4Mcla, HppalMOHATIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECATUYHBIE POOU
MHOKeCTBO JIeHCTBUTENBHBIX YHCEN, JEHCTBUTENBHBIC YHCTIa KaK OECKOHEUHBIE
- JecsTUUHbIe ApoOu. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXKY MHOKECTBOM
' JIECTBUTENBHBIX YHCENl U KOOPAMHATHOM npsMoil. CpaBHEHHE NEHCTBUTENbHBIX
quce
1.3 Apudmernueckue NeUCTBUS C TEUCTBUTSIHPHBIMHA YHCIIAMHU
N3mepenus, mpubImkeHus, oleHKu. Pa3Mepsl 00BEKTOB OKPYXAIOIIET0 MUpa,
14 JUINTENILHOCTh MPOLECCOB B OKpyXkaromeM Mmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue yucen. IIpukuaka u ouneHka
PE3yJIbTaTOB BHIYMCIICHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OAHOU IIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenre ypaBHEeHUM, CBOIAIIMUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHenue. Pelienre ypaBHEHUMA, CBOASIIIIMXCS K KBAIPATHBIM
)4 bukBagpatHoe ypaBHeHue. llpumMepsl pemieHuss ypaBHEHHH TpeTbed U
' YeTBEPTOW CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHABHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHUE ¢ ABYMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemenne cucrem IByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMBI YPAaBHEHUH € ABYMS IEPEMEHHBIMU
2.11 Perienue TekCTOBBIX 3ajay anredpandeckuM crocoooM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeleHne MMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOMN
2.14 Pemrenue cucteM JTUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpartHbsie HepaBeHCTBA
216 I'paduueckass mHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPpCMCHHBIMU



OyHKIMHT

KBangpartnunas ¢yakous, e€ rpaduk u cBoiictBa. [lapaGona, KOOpIMHATHI

> BEPIIUHBI Mapad0JIbl, OCb CHMMETPUHU MTapadoJIIbI

3.2 I'paduxu Gynkmit y=kx, y=kx+b u ux cBoHcTBa

33 I'paduku pynkuuit y=k/x, y = x* u ux cBoiicTBa

34 I'paduku pyHKUMH , 1 X CBONCTBA
4 YucnoBsle NOCIE10BaTEIbHOCTH

i1 Omnpenenenue U crocoObl 3alaHusl YHCIOBBIX MOCIIEAOBAaTeNbHOCTEH. 3aganue
' MOCJIEIOBATEILHOCTH PEKypPEHTHOM popMyol U HGopmysioit n-ro djieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apHpMeTHUECKOM
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YIEHOB

13 I'eomerpuueckas mnporpeccus. QPoOpMyiabl n-ro  WIEHa T'€OMETPUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX 71 YICHOB

4 N3o0paxkeHne dWiIEHOB apu(METHUYECKOM U TEOMETPHUYECKON MPOrpeccHit
' TOYKAMU Ha KOOPAWHATHOW MIIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIN POCT

4.5 CrnosxHble TPOLIEHTBI



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoOBaHUSA

IIpoBepsiembie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoe ®PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
OllEpallud HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATH ITOHATUSMH:
rpad, cBsa3HBIA Tpad, AepeBO, LUKI, NPUMEHATh UX IMPU PELICHUU
3ajja4; yMEHHE UCIOJIb30BATh rpapuueckoe MpeaCcTaBICHHE MHOXKECTB
I OIIMCAaHMsl PEaJIbHBIX MPOLIECCOB U SBJICHUM, IIPU PELICHUH 3a1a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHHe OnepupoBaTh MOHATUSAMHU: OIPENEICHUE, aKCUOMa, TEOpeMa,
JOKA3aTelIbCTBO; YMEHWE paclo3HaBaTh MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPHUMEPbl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBAHUH

YMeHHue omnepupoBaTh MOHATHIMH: HATypallbHOE YKCIIO, MPOCTOE H
COCTaBHOE YHCIIO, JI€IUMOCTb HATypaJbHbIX 4YHCEJN, MPU3HAKU
JEMMOCTH, 1I€JI0€ YHCIIO, MOAYJIb YHCJa, OOBIKHOBEHHAas ApOOb M
necsiTUYHasi IpoOb, CTaHIAPTHBIM BUJ YHUCIA, PAllMOHAIBHOE YHCIIO,
WPpAIMOHATILHOE YHCJIO, apU(PMETHYECKHH KBaJpaTHBIM KOPEHBD;
yMCHI/Ie BBITIOJIHATH I[GﬁCTBPISI C qyucjiaMu, CpaBHI/IBaTL nu
ynOpSI)IO'—II/IBaTB quciia, Hpe)ICTaBJ'ISITB qucjia Ha KOOp}IHHaTHOﬁ
NpsIMOM, OKpYIJIATH YHUCIA; YMEHHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYMCICHUN

YMeHHe OnepupoBaTh MOHATHAMHU: CTENEHb C IEIBIM IOKa3aTeseM,
apu(METUYECKII KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTETCHU
Oosbllle €IMHUIIBI; YMEHHME BBIIOJIHATH Pacuy€Tel MO (Qopmyliam,
npeoOpa3oBaHusl IENBIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKEHUH U
BBIPQXKEHUI C KOPHSAMH, Pa3IOXKEeHHE MHOTOYJICHAa Ha MHOXHUTEIH, B
TOM YHCJIE€ C HCHONb30BaHMEM (GOPMYyJ pPa3sHOCTH KBAJpaToB U

KBaJApaTa CyYMMbI U pa3HOCTU

YMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pEIlaTh JUHEWHBIE U KBAJIpaTHBIE ypaBHEHUS,
IpOOHO-pallMOHANILHBIC YPABHEHHSI C OJHOW MEPEeMEHHOH, CHCTEMBI
JBYX JIMHEHHBIX YpaBHECHMI, JTUHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHbIE HEpPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUH 3aa4 U3 APYTUX [IPEIMETOB
U TPAKTUYECKUX 33a7a4; YMEHUE MHCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIl M300pakeHUs pelIeHun

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh MOHATUAMM: QYHKIMS, rpaduK QyHKINU, HYIU
¢byHKIMY, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJNbIIEE M HAUMEHBIIEE 3HAYCHUS
¢byHKLINY; yMEHue OIepUpOBAThH HOHATHSMMU: npsmMas
MPONOPIHUOHATIBHOCTD, JHUHEWHast (QYHKIUSA, KBaJpaTuyHas (yHKIHA,
oOpaTHasi TMPONOPLUOHANIBHOCTb, Mapaboia, rumnepbosa; yMeHue
CTpouTh rpaduku GyHKIUN, UCTIONH30BaTh rpadUKH JJI ONIPEACIICHUS
CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JJIs PELIeHUs 3a1ad U3 JPYIux
y4eOHBIX TPEAMETOB W PpEANTbHOM IKU3HH, YMEHHE BBIPAXKATh

(dbopMyliaMy 3aBUCUMOCTH MEXIY BETMUYUHAMU

YMeHnne ONEpUPOBATH MTOHATUSMM: IIOCJIEI0BATEIbHOCT,
apudmernyeckass U TeoMeTpuYecKass  IPOrpeccuu;  yMEHHE
UCIOJIb30BaTh CBOICTBA MOCJENOBAaTENIbHOCTEH, (HOPMYJBI CyMMBI U
o0IIero 4jeHa MpH pelIeHHH 3ajad, B TOM YHCJe 3a/1ad U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

YMeHnue pemath 3a7jaud pa3HbIX TUIOB (B TOM YHCIIE HAa IMPOLEHTHI,
O WM 4YacTH, ABWXKEHHE, paldoTy, LIEHy TOBapOB U CTOMMOCTh
MOKYIIOK U yCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JINYHBIMU U
CeMeWHbIMM  (pMHAHCAMM); YMEHHME  COCTABISITH  BBIPAXKCHUS,
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pelIeHUe U OIIEHWBATh MPaBON0I00HOCTh

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMHU: (QUrypa, TOUKA, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHUHI TPEYTOJIbHUKH, HPSMOYTOJIBHBIA TpPEYTOJIbHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYI'OJIbHUKA, LIeT]i:I]Z)éXyl"OJ'I]':;HI/IK,
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12

13

napajuiesiorpaMM, pomM0, TpSIMOYTOJBbHHUK, KBaJparT, Tpamerus;
OKPY>KHOCTb, KpPYT, KacaTelbHasl,; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; ymeHue pemarb 3aJadd, B TOM YHCJIE U3 MOBCEIHEBHOM
KU3HU, HA HAXOXKJIEHUE I€OMETPUYECKHUX BEJIIMYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB GUryp u (akroB

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (GUTYpP, PaBEHCTBO
TPEYTOJILHUKOB; TMapajuIeIbHOCTh W TEPICHINKYJSIPHOCTh TPSMBIX,
Yrojl MexXAy IpsAMBIMHM, IEPHEHIUKYISAP, HAKIOHHAS, IPOEKIU,
noaoOue Guryp, mogo0HbIE TPEYTrOJIbHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nogobue Guryp, napauieIbHOCTh M MEPICHIUKYISIPHOCTD MPSMBIX B

OKpYKaIoIIeM MUpPE

YMeHue onepupoBaTh IOHATUSAMM: JUIMHA, PACCTOSHUE, YIoJ
(BemMuMHA yIja, CUHYC M KOCHHYC YIJla TPEYrOJIbHUKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl IepuMeTrpa U IUIOLAAU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO NapaJUICIENUIEea; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHMS  AJIs

BBIYUCIICHUS JUIMH, PACCTOSHUM, IIJI0OIIAeH

Ymenue wu3zo0pakaTh IUIOCKHE (UIypsl W UX KOMOMHAIUH,
IPOCTPAaHCTBEHHbIE (UTYPBl OT PYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUIO

YMeHHne  omnepupoBaTh  HOHATHSMH:  TPSIMOYTOJIbHAsh — CHUCTEMa
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOPA HA YUCIIO, CKATSIPHOE IPOM3BEACHUE BEKTOPOB;
YMEHHUE HCHOJIb30BaTh BEKTOPbI U KOOPAMHATHI JUIS NpEeACTaBICHHUS
JaHHBIX W peIICHWs 3a7ad, B TOM YHCJIE M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peabHOM JKU3HU

14

YMeHHe OmepupoBaTh IMOHATHSAMHU: CTOJOWKOBBIE M  KPYTOBBIE
TUarpaMMbl, TaONWIBI, CpeaHee  apupMETHYecKoe, MeauaHa,
HauOosblllee U HAUMEHbIIEE 3HAYCHHWsS, pa3MaX YHCIOBOrO Habopa;

YMEHHE  HW3BIEKaTh, HMHTEPIPETUPOBATH W  NpeoOpa3oBHIBATH
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uH(pOpMaIMIO, TPEACTABICHHYI0 B Ta0OJMMIIAX M Ha JHarpaMmmax,
OTPAXKAIOLLYI0 CBOMCTBA M XAPAKTEPUCTUKU PEATbHBIX MPOLECCOB U
SIBJICHWW; YMEHHME paclo3HaBaTh MW3MEHYMBBIC BEJIIMYMHBI B

OKpY>KaIOIlleM MUpE

YMeHue onepupoBaTh MOHATHUSAMH: CIIy4alHBIA OMNBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIH HCXOJ)
CIly4yallHOrO OIbITa, CiIydalfHOE€ COOBITHE, BEPOSATHOCTh COOBITHS;
YMEHHE HaXOJWUTh BEPOATHOCTH CIIyYalHBIX COOBITHH B ONBITaxX ¢
PaBHOBO3MOXKHBIMHU JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pelIaTh
3aJjaud METOJIOM OpPraHU30BAaHHOIO Iepedopa U ¢ HCHOJIb30BaHUEM
[IpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PpEaJbHBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKalOLIEM MHPE M B IKU3HH;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YKCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOMSIIMNA M3YYEHHBIM METON MAJs pPEeLIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATh MPOSBJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, OIUCHIBATH OTJEJIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJTYdEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HAayKH, MPUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOUN UCTOPUH



HNEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHblie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH HENBIX YUCET

12 OOBIKHOBEHHBIC W JICCATUYHBIE  JPOOW,  MPOIEHThI, OECKOHEYHEIE
' MIEPUOIUYECKHE TPOOH

13 PanmonanpHpie  uucna. ApudMETHYECKHE OINepalid C  PaldOHAILHBIMH
' YUCTaMHU

14 JleiictButensHble Yncna. ApUPMETHYECKHE OIepalu ¢ JIeHCTBUTEIBHBIMU
' YUCTaMHU

s [Ipubnu>x€HHbIE BBIYMCICHUS, TPaBUJA OKPYIJICHUS, NPUKUIKA M OIEHKA
' pe3yJibTaTa BEIYMCIECHUN
2 AnrebpanuecKue BbIPAKEHUS

2.1 bykBeHHbIe BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mnokasareneM. CTeNeHb C palUOHAJIbHBIM I10Ka3aTeseM.
' CBoiicTBa CTENEHU

2.3 MHorouieHbI

24 Anrebpanueckas 1poob

) s Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHHU. HeiictBus c
' apuQMeTHUECKUMHU KOPHSIMH HAaTypaIbHOU CTETICHH
3 VYpaBHEHUS U HEPABEHCTBA

31 Llenple w npoOHO-panMOHANBHBIE YypaBHEHHS. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

1s Llensie m npoOHO-palOHANbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

3.3 Perienne TekcTOBBIX 3a7a4

4 YucnoBble NOCIEI0BATENBHOCTH

4.1 ITocienoBaTeabHOCTH, CIIOCOOLI 3aIaHUs ITOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass u reoMmerpudeckas nporpeccuu. Dopmyna  CIOKHBIX



MMPOLCHTOB

5 OyHKIUN
@Oynkmust, crmocodbl  3amanus  Qykuuu. [paduk  Pynkumm.  OOGmacth
ompeiesICHUs 1 MHOXKECTBO 3HadeHul GyHkuuu. Hynu dyakuum. [TpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIMU. MakcUMyMbl U
MUHUMYMbI (yHKIH. Haunbosbliee M HauMeHbllee 3HaueHUE (YHKIMM Ha
IPOMEXKYTKE
6 KoopauHathl Ha npsIMOi U TIIOCKOCTH
6.1 Koopnunatnas nmpsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U ©X CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoOroyrojasHuKu
7.4 OKpY>XHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BEIMYUH
7.6 Bexkrops! Ha TUI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT B40527729349926770582792246281479462382890807184
Bnagenewy 3arpy oHeHko Okcada BUKTopoBHa

OeicTevTened C 20.09.2025 no 20.09.2026



http://www.tcpdf.org

		2025-09-20T20:18:53+0500




