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MNOACHUTEJIBHASA 3AIINCKA

PabGoyas mporpamma mo MaTematuke s OOy4YaroIIUXCS C 3aJepKKOU
ncuxuyeckoro pazsutus (ganee — 3IIP) Ha ypoBHE OCHOBHOro OOIIETO
oOpa3oBaHUs TMOATOTOBIEHAa Ha ocHoBe denepanbHOr0 rocyIapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHAapTa OCHOBHOrO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsenienusi Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0),
denepanabHON aIanTUPOBAHHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl sl OOy4aroUIuXxcsi ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
(ITpuxa3z Munnpocsemienus Poccun ot 24 Hos6pst 2022 . Ne 1025), @enepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO y4eOHOMY MpPEIMETY
«Marematuka»,  ®enepanbHOM  NPOrpaMMbl  BOCHUTAHUS, C  Y4ETOM
pacnpeeJIeHHBIX 0 KJIaccaM MPOBEPSEMBIX TPEOOBAHUM K pe3yabTaTaM OCBOEHUS
denepanbHOM afanTUPOBAaHHONW 00pa30BaTENBLHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus ISl 00yHaroIUXCs C 3aA€PKKOM IICUXUYECKOTo pa3BuTHUs. B paboueit
porpaMme y4TeHbl ujaeu W nojoxeHuss KoHuenuuu pa3BUTHS MareMaThyecKoro
oOpazoBanus B Poccuiickoit denepanuu.

VYyeOHblli mnpeameT «AnreOpa» BXOAUT B INPEIMETHYIO 00JaCTb
«Marematuka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIILHON
KYyJABTYpPhl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS TOJIB30BaTHCS
QITOPUTMaMHU, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
NMoBCeAHEBHOM >ku3HU oOydaronuxcst ¢ 3I[IP. YueOHblli mpeameT pa3BUBaeT
MBILIEHHE, MPOCTPAHCTBEHHOE BOOOpa)xKeHHE, (YHKIHMOHAIbHYIO I'PaMOTHOCTD,
YyMEHHUSI BOCHPUHMMATh M  KPUTHUYECKH  aHAJIU3UPOBATh  HHGOPMAIIUIO,
MPE/ICTABICHHYIO B Pa3IUYHBIX opMax.

OOyuenue marematuke AAET BO3MOXXHOCTh PAa3BHUBATh y OOydaromuxcs ¢
3IIP TOYHYI0, pauMOHANbHYI0 M HMH(POPMATUBHYIO pPEYb, YMEHHE OTOHpATh
HanOoJee MOAXOASIINE S3bIKOBbIE, CUMBOJIUYECKHE, rpaduyecKre CpeacTBa Ui
BBIPAXKEHUS CY)KJIEHUW U HAIVISTHOTO UX MPEICTABICHUS.

HeobxoarmbIM KOMIIOHEHTOM OOLIEH KYJAbTYPbl B COBPEMEHHOM TOJIKOBAHHUU
ABJIA€TCST OOLIee 3HAKOMCTBO C METOJAaMU IO3HAaHUS JIEWCTBUTENIBHOCTH,
MpEACTABICHUE O MPEAMETE M METOAAaX MATeMaTHK{, WX OTIMYUN OT METOJ0B
JIPYTUX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTHKU JUIsl PEUIeHUs HAy4YHbIX M TPUKIATHBIX 3amad. Takum o0pazowm,
MaTeMaTH4ecKoe 00pa3oBaHHE BHOCHUT CBOM BKJIaa B (GOpMHUpOBaHHE OOIIeH
KYJIBTYpbI YEJIOBEKA.

N3yueHrne MaTeMaTUKHU TaKXe CIOCOOCTBYET ICTETUUYECKOMY BOCIHUTAHUIO
YeJIOBeKa, MOHMMAHMUIO KPacoThl M M3ALIECTBA MATEMAaTUYECKHUX PACCYXICHUM,
BOCIIPUSITUIO TEOMETPUUYECKUX (DOPM, YCBOEHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT conepkaHue OOydeHHsI MpeaMery «Amaredpa» c
y4eTOM OCOOBIX oOOpa3oBaTeIbHbIX MOTpeOHOCTel oOydatomuxcs ¢ 3IIP.
OBnageHue y4yeOHBIM TNpeIMETOM «Anredpa» MpPeACTaBIsSeT OMNPEACICHHYIO
cinoxkHocTh aia yuanuxcs ¢ 3[1P. V oGyuaronuxcst ¢ 3I1IP Hanbosee BhIpakeHbI
OTCTaBaHUS B PAa3BUTHHM CIOBECHO-JIOTMYECKUX (OPM MBIIIIEHUS, MO3TOMY



aOCTpaKTHBIE U OTBJICYECHHBIE KATETOPUU UM TPYJHOJOCTYIHBL. B TOXe Bpems npu
CHeualbHOM 00yYE€HUU 00YyYaroluecs MOTYT BBITIOJHSTH 3aJJaHUs 110 aITOPUTMY .
OHU BOCHPUMMYMBBEI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC HAa aHAIOTUYHOE
3aJlaHie YCBOEGHHOIro croco0a pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX
onepanuié W 3aMEJICHHOE CTAaHOBJICHUE JIOTHYECKUX JACHCTBUU NTPUBOAIT K
HEJIOCTATOYHOM  OCMBICIIEGHHOCTH  COBEpIIAEMbIX  y4eOHBIX  JeHCTBUU. Y
oOy4Jarommxcs 3aTpyJHEHbl CYETHBbIC BBIUMCIEHUS, IMPOU3BOAMMBIE B yme. B
NUCbMEHHBIX BBIUMCIEHUSAX OHU MOTYT MPOMYCKAaThb OJWH W3 MPOMEKYTOUHBIX
maroB. IIpu pabore ¢ 4YMCIOBBIMH BBIPAKECHHSIMH, BBIYMCICHHUEM HMX 3HAYEHUS
MOI'YT HE€ YJIEp)KHBaThb NPABUJIBHBIA NOPSAOK naeucTBud. llpm ynpomenun,
npeoOpa3oBaHun BhIpakeHui ywammecs ¢ 3[IP He Moryr camMoCTOSTEIhHO
NPUHATH PELIEHUE O MOCIEA0BATEIIbHOCTH BBIIOIHEHUS J1elcTBHI. KOHKpETHOCTh
MBIIUJIEHUSI OCJIOKHSET YCBOCHHUS HaBbIKAa PELICHUS YPAaBHEHU, HEPABEHCTB,
CUCTEMBbI ypaBHEHMI. FIM ManogocTynHo coBeplieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIO0CTaTOYHAs
O00OOLICHHOCTh MBILUICHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMM»: MpH
OnpeneNeHN (QPYHKIMOHAIBHONM 3aBUCUMOCTH, MpPH ONHCAHUU TIpaduyecKoil
CUTyallud, HCIOJb3ysl T'€OMETPUUECKUH, anreOpanyeckuid, (PyHKIMOHAIbHBIHI
sa3blkd. Hepenko ydaimiuecss He BUIAT pa3HUIBI MEXAY OOJACThIO ONPEICIICHUs
byHKIMH U 00J1aCThIO 3HAYCHUH.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(POPMIIEHUS! KPAaTKOW 3aIluCH,
NPOBEICHHUS  aHAM3a  YCJIOBHMS  3aJaud, BBIJCJICHHUS  CYLIECTBEHHOTO.
Oo6yuaromuecs ¢ 3IIP 3arpyassioTcs caenarh yMO3aKJIIOYEHHUE OT OOIIero K
YaCTHOMY, HEpPEIKO BBIOMPAIOT HEpalMOHAIbHBIE CIIOCOOBI PEIICHUs, WHOTIa
OTrpaHUYMBAIOTCA MAHUITYJISIUSMU C YUCIIAMH

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOMIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOIO, TaK W TYMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOAODKEHUs 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y oOyyaronuxcs
HAyYHBIX MPEACTABICHUNH O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKkux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBI€HUI U MPOIECCOB
B NIPHUpPOJE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHHUS B HAyYHOM
MO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aJaNTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydyenue anreOpbl oOecrieuynBaeT pa3BUTHE YMEHUS HAOJIOATh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBILUICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUS. OCBOEHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JOTHYECKOT0 MBINUICHUSI OOYYarolIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE pacCyJeHusi, 0000IIeHe U KOHKPETU3allIo, aOCTparupoBaHue U
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIBHBIA  00BEM



CaMOCTOSITENIbHON  JIEATENbHOCTH OO0Yy4aloUIMXcs, IO3TOMY CaMOCTOSITEbHOE
pelIeHre 3a1a4 SBIIAETCS pealu3aunen e TeIbHOCTHOIO MPUHIMIA OOyUYEHHUS.

B cTtpykrype mnporpammbl ydeOHOro Kypca «Anrebpa» sl OCHOBHOTO
oO1ero 006pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOJUYECKIE
JuHuKU: «YHucna ¥ BeIUKCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas W3 3TUX coaepKaTelbHO-METOIHYECKHX
JIMHUM Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUYEHUs Kypca, B3AUMOJIEHCTBYS C
JIpYrUMHU ero JuHusiMd. B Xxoje wu3ydeHus ydeOHOro kKypca oOydarouumcs
MPUXOAUTCS JOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3enax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYarOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MaTeMaThdeckoro s3blka. ColepkaTelbHOM |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpa» SBISIETCA €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxxanue mmHUM «Yucna ¥ BBIYMCICHUSD) CIYKUT OCHOBOM JUIA
JANbHENIIEro U3y4eHHs MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTUYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
XKU3HHU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLICHUE OCBOCHUS YHCIIOBOM
JUHUHA OTHECEHO K CpeTHEMY 0011IeMy 00pa30BaHHUIo.

ConepxaHue AByX alreOpandeckux JUHUN — «AnreOpanuecKkue BhIpaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOLIUXCS
MaTE€MaTUYEeCKOro amnmnapara, HeoOXOAMMOTro MJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U NPAKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANIBHBIX BhIpaXKeHUI. AnreOpa AeMOHCTPUPYET 3HaUYEHUE MAaTEMATUKU KaK
A3bIKa JJISI TOCTPOCHHSI MAaTEMaTHYECKHMX MOJEeeH, OMHMCAHHMs MpPOLECcCOB U
ABJICHMA peanbHOrOo Mupa. B 3agaunm oOyueHuss ainreOpe BXOIAT TaKxKe
JanbHeWIIee pa3BUTUE AJNTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNeAYKTUBHBIX paccyxaenuid. [Ipeodpa3oBaHue CUMBOJIBHBIX (POpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHAIBHO-TpAa(UUECKON JIMHUU HAIEJICHO Ha MOJyuYeHUe
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEWIIEH MaTeMaTHYECKON MOJEIH
JUISL OTIMCAHUS M UCCIIEJOBaHMSI Pa3HOOOPA3HBIX MPOIECCOB U SBJIECHUHN B MPUPOJIE
u obuiectBe. M3yueHue martepuana CHoOCOOCTBYET Pa3BUTHIO Yy OOYy4aroOIIUXCA



YMEHHSI UCTIOIb30BaTh PAa3INYHbIC BEIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATHUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEICTaBICHUN O POJIU MAaTEMATUKH B PA3BUTUN [IUBUIIM3AINH U KYJIbTYpBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KAHUS:
«Yucna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzydenue yyebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Heneno), B 8 kimacce — 102 4gaca (3 ygaca B Hemento), B 9
kiacce — 102 yaca (3 yaca B He/ieIiO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHATHe palMOHANbHOIO 4YHCHA, 3alUCh, CPaBHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENEICHMs], 3alUCh 00bIIMX yuce. [IpoueHTsl, 3anucey
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodbpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHorouneHa. Cio)keHue, BbIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMs MEpPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsiMou. Uucnosele npomMexyTKu. PaccTosiHne mexay
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpyukuuii. Jluneitnas ynkuus, e€ rpaduk. ['padux dpyHximm
y = |X|. I'padmyeckoe penieHue ITUHEWHBIX YPAaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JecaTnuHble TpUOIMKEHUST UppalMOHAIBHBIX yncen. CBoMCTBA apuMeTHUECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTalys YpaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padpux ¢dynxkumm. Utenwe cBoicTB GyHkmmu mo €€ rpaduxy. [Ipumepst
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHON IPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0)KEHNEM Ha MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabOoJIbl, 0Ch CAMMETPHH ITapa0OIIb.

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



Yucnosele  mocnenoBaTeabHOCTHUHMCI0BbIE  MOCAEA0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysioi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHUHAIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH I PA3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJILTYPbI 30POBbS H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedJICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUI IS OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JEATCIIbHOCTh, B TOM YHCJIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UIEH, TIOHSITHS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa30OBHIBATH  CYKICHMS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOco0 pemeHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoIee MOAXOMAINMA C Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE€ U JaHHOE, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYIUPOBATH OOOOIIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeACTaBiICHUS HHPOPMAUU € WLTIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHUS 3a7]aBaTh BONPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJB30BaTh  IpPEUMyINECTBA  KOMAaHJHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNIoOBbIX (opmax paboTsl (0OcCyxaeHus, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBUSIM, OOBSICHATh MPUUMHBI JOCTHKCHUS WU HEJOCTYDKCHHUS 11EIIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAXKXECHUI. BBINOIHATH AEHCTBUSA CO CTENEHSIMH C HATypAJIbHBIMU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp30BaTh ainredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUI MNPH 3aJlaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMs U HEPABEHCTBA

Pemwlars yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsATh, siBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEHMHOTO YpPaBHEHHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTp cucTeMbl 1ByX JIMHEWHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
4yciia TOYKaMUA Ha KOOPAUHATHOM IIPSMOM.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucy OONBIIAX M MAJIBIX YUCET C MOMOIIBIO JECITHIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUecKuX MPeACTaBICHU (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MMOJTyYCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M WX CHUCTEMBI, JaBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHIECKUE JEUCTBHS C PAlMOHAIBHBIMUA  YHCJIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucrtemsbl BYX JMHEWHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YHUCIOBOW NPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBuCcHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIPaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxkarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



Pemate 3agaum, CBSI3aHHBIC C YHCIOBBIMH IIOCIICIOBATECIBHOCTIMH, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DIeHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHp ¢ 1ebIM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Hara nu(ppoBbIE
Nen/m | Tema ypoka Konrtposbnbsie IIpaxkrunyeckue
Bcero u3ydyeHuss o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OTKPbITbIN HaHK TECTOBbIX
1 [TonsTHE panOHaNBHOIO YKCIA 1 3afaHuii
5 ApudmeTrnueckue IeiCTBUS C 1 OTKpbITbIM 6AHK TECTOBbIX
palMOHANBHBIMH YKCIAMU 3afiaHui
3 Apudmerndeckue AeHCTBUS C ) OTKPbITbIN 6aHK TECTOBbIX
palMOHANBHBIMU YKCIAMU 3aflaHum
4 ApudmeTndeckne eHCTBUS C L OTKPbITbIN 6aHK TECTOBbIX
palMoHATBHBIMH YHCTIAMU 3aflaHum
5 ApudmeTrnaecKkue TeHCTBUS C L OTKPbITbIN 6aHK TECTOBbIX
paIrMoHATBHBIMH YHCTIAMU 3aflaHuu
6 Apubdmernieckre IeiHCTBUS C 1 OTKpbITbI HAHK TECTOBbIX
palMOHAIBHBIMH YK CIIAMU 3aflaHuu
7 CpaBHeHue, ynopsa0o4nBaHUE 1 OTKPbITbIN 6aHK TECTOBbIX

palluOHAJIBHBIX YHUCCJI

3a4aHunun



https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

CpaBHeHue, ynopsi04MBaHue

OTKpPbITbIM HAHK TECTOBbIX

8 palMOHANIBHBIX YHCEIT 3aAaHwi
CpaBHeHHe, YTIOPAI0UHBAHHE OTKpbITbIV HaHK TECTOBbIX

| palOHAIbHBIX YHCEI 3aAaHwi

10 CreneHb ¢ HaTypaJbHBIM bubnunoreka [HOK
[IOKa3aTesemM https://m.edsoo.ru/7f4211de

1 Crenens ¢ HaTypaabHBIM bubnnorexa [HOK
MOKa3aTeleM https://m.edso00.ru/7f421382

12 Cremnenb ¢ HATYpaJIbHBIM bubnuotexa [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f42154¢

13 Crenens ¢ HaTypalabHBIM bubnuoreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f4218be

14 Crenenb ¢ HATYpaJIbHBIM OTKPbITbIN 6aHK TECTOBbIX
MoKa3aTeleM 3afaHui

15 Pemennie oCHOBHBIX 3aunaq Ha apo0u, OTKpbm:M HaHK TECTOBbIX
MIPOLIEHTHI U3 peasIbHOM MPaKTUKH 3aflaHuii

16 Perienue 0CHOBHBIX 3a/1a4 Ha 1poOH, OTKPbITbIN 6aHK TECTOBbIX
MIPOLIEHTHI U3 peasIbHOI NPAKTUKH 3aflaHuii

17 Perienue 0CHOBHBIX 3a/1a4 Ha 1po0OH, OTKPbITbIN 6aHK TECTOBbIX
MIPOLIEHTHI U3 peaTbHON MPAKTUKU 3aflaHui

18 Pemennie ocHOBHBIX 3a/1a4 Ha JpooH, OTKPbITbIN 6aHK TECTOBbIX
MIPOLIEHTHI U3 peaJIbHOM MPAKTUKH 3aflaHui

19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS OTKpb'T':'ﬁ 6aHK TecToBbIX
Ha MHOKUTEJIM HATypaJIbHbIX YHCell 3afannn

20 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS OTKpb'T'U’"?' baHK TecToBbIX

Ha MHOXXUTCIIM HATYPAJIbHBIX YUCCIT

3a4aHunun



https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0

Peanbuble 3aBucumoctu. [lpsimas u

OTKpPbITbIM HAHK TECTOBbIX

21 "
oOpaTHas IPOMOPIIMOHATBHOCTH 3afannn
99 Peanpnbie 3aBucumoctu. [Ipsimas u OTKDLITEIA 6aHK TECTOBBIX
oOparHas MPOMOPIUOHATEHOCTH 3afannn
23 Peanpnbie 3aBucumoctu. [Ipsimas u OTKDLITbIN 6aHK TECTOBbIX
oOparHas MPOMOPIUOHATEHOCTH 3afiannn
24 Peanbnsbie 3aBucumoctu. [pamasa u OTKpLITbIN 63HK TECTOBbIX
oOpaTHasi IPOMOPIMOHATBHOCTH safiannn
KOHTpOTbHAs paGoTa [0 Teme OTKPbITbIN 6aHK TECTOBbIX
25 "
"ParnoHanpHbIe ynciia" 3a4aHnn
bu6mmoreka [IOK
26 bykBeHHBIE BBIpa)KEHHUS 1
https://m.edsoo.ru/7f41feec
bu6mmoreka [IOK
27 Dopmybl https://m.edsoo.ru/7f41feec
bu6mmoreka [IOK
28 DopMyJThI https://m.edsoo.ru/7f41feec
I[Tepemennbie. JlomycTHMBIE 3HAYEHHUS brbmorexa LIOK
29 ITepEMEHHBIX https://m.edsoo.ru/7f41feec
[Ipeobpa3oBanre OYKBEHHBIX EuG OK
. noNMMoTeKa
30 BBIpQ)XEHUH, pacKphITHE CKOOOK U 1
https://m.edsoo.ru/7f41fafa
TIPUBEICHNE TTOIOOHBIX CIIAraeMBbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bu6mmorexa [IOK
31 BBIpQ)XEHUH, pacKphITHE CKOOOK U 1

MIPUBEICHUE TTOIOOHBIX CIaraeMbIX

https://m.edsoo.ru/7f41fd70
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[IpeoOpazoBanre OYKBEHHBIX

32 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa [JOK
HpUBEIICHHE MOOGHEIX CIATAEMbIX https://m.edsoo.ru/7f41fafa
[IpeoOpazoBanre OYKBEHHBIX

33 Bbrl)pamrc):HHﬁ, paCKp}B/ITI/Ie CKOOOK | bubmmorexa LIOK
HpUBE/IeHHe MOTOBHEIX CIATAEMbIX https://m.edsoo.ru/7f41fd70

34 CBolicTBa CTENEHU C HATYPaJIbHbIM bubnunoreka [HOK
[IOKa3aTesemM https://m.edsoo0.ru/7f421382

35 CBolicTBa CTENEHU ¢ HATYPAJIbHBIM bubnnorexa [HOK
MoKa3areyieMm https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnuotexa [JOK
II0Ka3aTesemM https://m.edsoo.ru/7f4218be

bubmuorexa [JOK

37 Muoroustetib: https://m.edsogru/7f42276e

bubnuotexa [JOK

38 Muoroustetis: https://m.edsogru/7f422930

39 CrnoxxeHue, BRIYUTAHNUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

a1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

4 CrnoxxeHue, BBIYMUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo0.ru/7f423182

43 DopMyITbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [JOK

https://m.edso0.ru/7f42432a

44 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [OK

https://m.edsoo.ru/7f42464a
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bubmuorexa [JOK

45 DOpMYJIBI COKPALIEHHOTO YMHONKCHHS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424fd2
47 @opMyJIbl COKPAIIEHHOTO YMHOXKECHUS bubmmorexa LIOK
https://m.edso0.ru/7f4251d0
48 Pasnoxxenne MHOro4IeHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 Paznoxenre MHOrO4wIeHOB Ha bubnuorexa [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4iIeHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
” Pazno:xeHye MHOTOUJIEHOB Ha E;IESJ'I/I;I;T:;Z(L)IrOu/Iif4ZS9de
MHOKHUTEIN E— :
52 KonTposnbHas pa6ora 1o Teme BH6JIIHOTeKa LOK
" AreGpanteckie BhIpakKeHns” https://m.edsoo.ru/7f4239de
VYpaBHeHue, rpaBuia bubnuoteka [JOK
53 npeoOpa3oBaHusl ypaBHEHUS, https://m.edsoo.ru/7f4239de
PaBHOCUIILHOCTh YpaBHEHUN
JIuneliHOe ypaBHEHHE C OHOU bubnnorexka [JOK
54 MEPEMEHHOM, pellleHne JIMHEWHBIX https://m.edsoo.ru/7f4239de
YpaBHEHUI
JIuHeitHOe ypaBHEHHUE C OJJHOU
55 nepeMeHHO}pilp pelieHue nnﬂﬁeﬁHHx bubmmorexa LIOK
o https://m.edso00.ru/7f420482
YpaBHCHHIA
56 JIuneitHOe ypaBHEHHE C OTHON bubnuorexa [IOK

IIEPEMEHHOH, pEIIEHUE JTMHENHBIX

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

57 Pemenne 3aga4 ¢ moMoIIbIO bubmuorexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3agad ¢ momoliibro bubmuorexa [JOK
ypaBHEHUU https://m.edso00.ru/7f420806
59 Pemenue 3aga4 ¢ momoIpio bubmuorexa [JOK
YpPaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemienue 3ama4d ¢ IOMOIIBIO bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubnnorexa [HOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JIuHenHoe ypaBHEHHE C IByMS bubnnoreka [JOK
MEPEMEHHBIMH U €T0 rpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEIHBIX YpaBHEHHUH bubnuoreka [IOK
C IByMsI IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
Cucrema JByX JMHEWHBIX YPaBHEHUI Brbmiorera [IOK
64 C IBYMSI [IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
65 Cucrema IByX JHHEHHBIX YPaBHEHHIA brbmorexa LIOK
C IBYMSI [IEPEMEHHBIMH https://m.edso0.ru/7f42836¢
66 Cucrema IByX JHHEHHBIX YPaBHEHHIA brbmorexa LIOK
C JBYMST TIEpEMEHHBIMHI https://m.edso0.ru/7f42836¢
67 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenwue cucremM ypaBHEHUH bubmorexa HOK
P https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUH bubmuorexa [JOK



https://m.edsoo.ru/7f42064e
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https://m.edsoo.ru/7f4287d6
bubmuorexa [JOK

70 Pemenue cucreM ypaBHCHHI https://m.edsoo.ru/7f4287d6
bubmuorexa [JOK
1 Pemenne cncreM ypaBHeHUH https://m.edsoo.ru/7f4287d6
79 KonTponbhas padota no teme bubnuorexa [IOK
"Jluneiinpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa To4ku Ha IPsIMOU bubmorexa LIOK
P P https://m.edsoo.ru/7f41de76
bubmuorexa [JOK
74 4
HCHIOBBIC HPOMEKYTIH https://m.edsoo.ru/7f41dff2
bu6mmoreka [IOK
75 UucnoBbie TPOMEKYTKH https://m.edsoo.ru/7f41dff2
76 Paccrosiarie Mex 1y AByMs TOUKaMH bubmuorexa LIOK
KOODIMHATHOH TIpAMOH https://m.edsoo.ru/7f41dff2
77 PaccrosiHre Mex 1y IByMs TOUKaMH bubmuorexa LIOK
KOOPMHATHOH TIPSMOiA https://m.edsoo.ru/7f41dff2
78 [IpssMoyronbHas cucteMa KOOpAUHAT bubnnoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubmuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubnnorexa [JOK

bopmynamu

https://m.edsoo.ru/7f41ed80
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[Tpumeps! rpaduKoB, 3a1aHHBIX

bubmuorexa [JOK

82
dhopmynamu https://m.edsoo.ru/7f41ef06
83 UYrenue rpaukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ef06
bu6mmorexa [IOK
85 Honsrue pywxim https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
N . bubnuorexa [JOK
7
8 CoiicTsa dymiunii https://m.edso0o0.ru/7f41f078
N . bubnuorexa [JOK
88 CoficTsa Qyniumit https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Junetinas GyHKuis https://m.edso00.ru/7f427282
N bubmuorexa [JOK
90 JI
MHelHas pyHKIA https://m.edsoo.ru/7f427412
o1 IToctpoenue rpaduka TUHEHHOM bubnnoreka [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
[Moctpoenue rpaduka TMHEHHOM brbsmorexa IOK
92 byHKIH https://m.edsoo.ru/7f426d1e
bu6mmorexa [IOK
93 I'padpuk dyrkun y =[x| https://m.edsoo.ru/7f426d1e
bubmuoreka [JOK
94 I'padpuk dyrkimn y =[x| https://m.edsoo.ru/7f426d1e
95 KonTponbHas pabota mo Teme bubnmoreka [JOK
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"Koopaunats! u rpadpuku. Oyaximm”
/ Beepoccuiickast mpoBepovYHast
paborta

https://m.edsoo.ru/7f426d1e

HroroBas koHTpOJIEHAS paboTa / bubnunoreka [HOK
96 . 1
Bcepoccuiickas npoBepouHas pabota https://m.edso0.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Bubmiorexa LHOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUMN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
98 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Bubmiorexa ITOK
Hv P ’ H https://m.edsoo.ru/7f429f32
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
99 METOIOB Kypca 7 Kiracca, 00001eHue 1 Bubmiorexa ITOK
Hu P ’ H https://m.edso00.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITHN U
100 METOJIOB Kypca 7 xiiacca, 00001enne 1 Bubmzorexa LIOK
I[V P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUMN
[ToBTOpEHUE OCHOBHBIX MOHATHIA U
101 METOIO0B Kypca 7 Kiracca, 00001ieHue 1 bubmiorexa IJOK
I[V P ’ - https://m.edsoo.ru/7f42a27a
3HAHUMN
[ToBTOpEeHUE OCHOBHBIX MOHITUN U
102 METOJIOB Kypca 7 Kiracca, 00001eHne 1 Bubmiorexa LOK
HV P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Hara undgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuuyeckue
cero
B u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
. bu6mmoreka [IOK
1 KBanpatHblii KOpeHb U3 YHCIIa 1 1
https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 [TonsTre 06 UppaMOHAIEHOM YHCIIE 1 i
https://m.edsoo.ru/7f42eaaa
3 JecsaTuynbie NpUOIKEHUS 1 Anrebpa - Poccuiickas
MppalOHAIBHBIX YUCET 3/1EKTPOHHAA WKOA
4 JlecaTnyHbie MPUOIMKCHHS 1 Anrebpa - Poceuiickan
HppalOHaJIbHBIX YUCEN 3/1EKTPOHHAA WKOA
Anrebpa - Poccuiickas
5 JlericTBUTEIbHBIC YKCIIa 1 571EKTPOHHAA LWKOAA
Anrebpa - Poccuiickan
6 CpaBHeHI/Ie HeﬁCTBHTeHBHLIX YUCCII 1 3/1eKTPOHHasA WKoAa
Anrebpa - Poccuiickan
7 CpaBHEHHE ICHUCTBUTENBHBIX YHACEIT 1 51EeKTPOHHAA LWKOAA
Apudmernueckuil KBaapaTHbIHI Anrebpa - Poccuiickas
8 KOPEHb 1 3/1EKTPOHHAA WKoa
Anrebpa - Poccuiickan
9 VYpaBHeHue Bua X* = a 1

3/1EKTPOHHAA WKOJ1a
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10 CaoticTBa apuMeTHUECKUX bubnmoreka [JOK
KBaJ[paTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CaoticTBa apupMEeTHUECKUX bubnunoreka [HOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeoOpaszoBaHKe YUCTOBBIX
12 BBIPAYKEHHM, COJIEPIKAIIUX bubmorera [JOK
P > CONCPIRAI https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
13 BBIPAYKEHHM, COJIEPIKAIIIUX bubmorexa [JOK
p » COMepaall https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCITOBBIX
14 BBIPOKEHUM, COACPKaAITNX bubmorexa [JOK
P » CONEpRAIL https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Tpeobpa3zoBanme YUCTOBBIX
15 BBIPOKEHUM, COACPKaAITNX bubmorexa HOK
p > ConepRalll https://m.eds00.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CTeneHb ¢ MeNbIM MoKa3aTeaeM bubmorexa HOK
t https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3mMepsr 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T JIEeMEHTapHbBIX YaCTHIL 10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKArOIIeM MUPE
18 CBOICTBA CTEIIEHHU C IIETBIM bubmuoreka [JOK
MOKa3aTeyiemM https://m.eds00.ru/7f435648
19 CBolicTBa CTENEHHU C IEJIBIM bubmuorexa [JOK

IIoKa3aTcjiem

https://m.edsoo0.ru/7f435648
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20 CBoiicTBa CTENEHU C 1IEJIBIM bubnmoreka [JOK
1oKa3areyiemMm https://m.edso00.ru/7f435648
21 CBolicTBa CTENCHHU C IICIIBIM bubmuorexa [JOK
MoKa3areyieM https://m.edso0.ru/7f43599a
99 CBolicTBa CTENEHHU C LIEJIbIM bubmuoreka [JOK
MOKa3aTeseM https://m.edsoo0.ru/7f435ed6
bu6mmoreka [IOK
23 KBazpatHblil TpEX4IeH https://m.eds00.ru/7f435ed6
bu6mmoreka [IOK
24 KBaznpaTHslii Tpéxunen https://m.edsoo.ru/7f435ed6
o5 PaznoxeHne kBaapaTHOro TpEXUIeHA bubnnoreka [JOK
Ha MHOYKHTEJIHN https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHne KBagpaTHOro TpEXUIIEHa bubnnorexka [JOK
HAa MHOXXUTEIU https://m.edsoo.ru/7f42fd38
KontponbHas padoTa mo reMam
27 "KII:; ’ ;1;}11{51: Eo HU. CTenenu bubnuorexa LIOK
AP . PHH. | ’ https://m.edsoo.ru/7f42ec80
KBanpatHblii TpexuiieH
bu6mmorexa [IOK
28 Anrebpanieckas 1pode https://m.edso00.ru/7f430382
JonycTrMble 3HaYEHUs IEPEMEHHBIX, bubnnorexka [JOK
29 BXOJISIIIMX B ajareOpanveckue https://m.edsoo.ru/7f430382
BBIPAKCHHS
JonycTtrMble 3HaYEHUs IEPEMEHHBIX, bubnnorexka [JOK
30 BXOJISIIIMX B ajareOpanveckue https://m.edsoo.ru/7f430382
BBIPAKCHUS
31 OcHOBHOE CBOMCTBO aredpandeckon bubnmnorexa [JOK

npobu

https://m.edso0.ru/7f4308e6
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bubmuorexa [JOK

32 Coxpauerne apobeii https://m.edsoo.ru/7f430a8a

. bubnunoreka [HOK
33 Coxpauerne apobeit https://m.edsogru/7f430f44

bubnunoreka [HOK
34 Coxpamerne npobeii https://m.edsogru/7f430f44

35 Cio’keHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JICJICHHE anreOpandecKux Apooeit https://m.edsoo0.ru/7f43128c

36 CrnoxxeHue, BBIMUTAHUE, YMHO)KEHHE bubnnorexa [HOK
U JICJICHHE anreOpandecKux Apooeit https://m.edso0.ru/7f4315c0

37 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bu6mmoreka [IOK
U JieJieHne anreOpandeckux Apooeit https://m.edso0o.ru/7f4318c2

38 Crnosxenue, BBIMUTaHUE, YMHOXKEHUE bubnuoreka [IOK
U JIeJIeHue anredpandeckux apooei https://m.edsoo.ru/7f431a20

39 [Ipeo6pa3oBanue BbIpakeHUH, bubnnoreka [JOK
coJiepKalx anredOpandeckue Apoou https://m.edsoo.ru/7f43259c

40 [Ipeo6pa3oBanue BbIpakeHUH, bubnuorexa [IOK
coJiepXKanux anredpanyeckue 1poodu https://m.edso00.ru/7f432736

41 [TpeoOpa3oBaHue BBIpAXKEHUH, bubnuoreka [IOK
CoJIeprKalINX anredpandeckue Ipoodu https://m.edso0.ru/7f432736

42 KonTponbhas pabota no teme bubnnoreka [JOK
"AnreOpanyeckas Jpoop" https://m.edso0o.ru/7f431d36

bubnnoreka [JOK
43 Keanpartioe ypasiierie https://m.edsogru/7f42ee1a

44 HenonHoe kBagpaTHOE ypaBHEHNE bubmmoreka LIOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBagpaTHOE ypaBHEHNE bubmmoreka LIOK

https://m.edsoo.ru/7f42eela
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46 ®opmysa KOpHEH KBaIpaTHOTO bu6mumorexa [IOK
ypaBHEHUS https://m.edso00.ru/7f42f158
47 dopMmya KOpHEH KBaIpaTHOrO bubnuoreka [IOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmya KOpHEH KBaIPaTHOTO bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmorexa [IOK
49 T B
eopeMa Brera https://m.edsoo.ru/7f42fefQ
bubmuorexa [JOK
50 T B
eopeMa Brera https://m.eds00.ru/7f430076
51 Pemenue ypaBHeHM, CBOASILUXCS K bubnnorexka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pewenne ypaBHenui, cBOAAIMXCA K bubnnorexa HOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
[Tpocreiimue ApoOHO-palliOHATEHBIE bubnnoreka [JOK
53
ypaBHEHUS https://m.edso0.ru/7f4328c6
54 [Tpocreiimme 1poOHO-pallMOHATbHbIE bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f432b6e
55 Perntenue TeKCTOBBIX 3a7a4 C bu6mmoreka [IOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
Pemenne TeKCTOBBIX 3a/1a4 € bubmuorexa [JOK
56 .
MMOMOIIBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas pabora o Teme bubanorexka [JOK
"KBaznpaTHbsle ypaBHEeHuUs" https://m.edso00.ru/7f4301f2
JInHeitHoe ypaBHEHUE C IBYMS Anrebpa - Poccuiickan
58 NepPEeMEHHBIMHU, €ro rpaduK, 3/1IeKTPOHHAA LWKoa

IpUMEPHI peleHHs ypaBHEHH B
LIEJIBIX YUCIIaX



https://m.edsoo.ru/7f42f158
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https://m.edsoo.ru/7f43c542
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JInHeitHOEe ypaBHEHUE C IBYMS
MEePEeMEHHBIMH, €ro rpaduk,

Anrebpa - Poccuiickas

3/1EKTPOHHAA WKO/1a

> IIPUMEPBI PELICHUS YPaBHEHUH B
LEJIBIX YUCIIaX
JIuHeitHOE ypaBHEHUE C IBYMS Anrebpa - Poccuiickan
60 NEpPEMEHHBIMH, €T0 rpaduk, 9/1eKTPOHHAA LWKoNa
IIPUMEPBI PELICHUS] YPAaBHEHUH B
LEJIBIX YUCIIax
61 Pemenne cucreM IByX JIMHEWHBIX Anrebpa - Poccuiickas
YpaBHEHUH C ABYMsI IEPEMEHHBIMU PACATNOEAAR | HO2S
62 Pemenne cucreM IByX JIMHEWHBIX Anrebpa - Poccuidckas
YpaBHEHUH C IBYMsI IEPEMEHHBIMU 9/1eKTPOHHAA WKoa
63 Pewienne cucreM IByX JIMHEUHBIX Anrebpa - Poccuidckas
YPaBHEHHUH C IBYMs IEPEMEHHBIMU 9/1eKTPOHHAA LWKoa
IIpuMmepsl peleHus: CUCTEM Anrebpa - Poccuiickan
64 HEJIMHEHHBIX YPABHEHUH C IBYMS 5/1EKTPOHHAA WKO/Ia
NIEPEMEHHBIMU
[IpuMmepsl perieHus cucteM Anrebpa - Poccuiickan
65 HEJIMHEWHBIX YpaBHEHUH C IBYMsI 9/1eKTPOHHAA LWKoa
NIEPEMEHHBIMU
I'padmueckas uHTEpIIpEeTALINS
66 YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U bubnuoreka [IOK
CHCTEM JINHEHHBIX YPABHEHUM C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
I'paduueckas uaTEpHIpEeTAIUSL
67 YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U bubmmorexa [JOK

CHCTEM JINHEHHBIX YPaBHEHUM C

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

Pemrenne TEKCTOBBIX 3a/1a4 C

bu6mmoreka [IOK

68 :
MOMOIIIBIO CHCTEM YpaBHEHHiL https://m.edso0.ru/7f43d6d6
69 PermieHre TEKCTOBBIX 337124 C Bubmorexa [IOK
IOMOIIBIO CHCTEM YPaBHEHHii https://m.edso0.ru/7f43d6d6
20 Pemenue TEKCTOBBIX 3a/1a4 € Bubsmorexa [IOK
MTOMOIIBIO CHCTEM YpABHEHHUii https://m.edso00.ru/7f43d6d6
21 YucnoBble HEPABEHCTBA U UX bubmorexa LHOK
CBOICTRA https://m.edso0.ru/7f43d6d6
29 YucnoBble HEPABEHCTBA U UX bubnmorexa LHOK
CBOMCTRA https://m.edso0.ru/7f43d6d6
bu6mmoreka [IOK
3 HepaseHCTBO ¢ 0IHO# nepeMeHHOH https://m.eds00.ru/743d6d6
74 Jlunelinble HEpaBEHCTBA C OJJHOM bubnmnoreka [JOK
[IEPEMEHHOMN U UX PEILCHUE https://m.edso00.ru/7f42c692
75 JIvHeiHbIe HEpaBEHCTBA C OAHOM bubnuorexa [JOK
MIEPEMEHHOM U UX PEILECHUE https://m.edso0.ru/7f42c840
76 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
77 CucreMbl TUHENHBIX HEPABEHCTB C bubnuorexa [IOK
OJIHOU IIEPEMEHHOM U UX PEILECHUE https://m.edsoo0.ru/7f42cb88
78 CucTembl TMHENHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C bubnmoreka [JOK

OJHOI EPEMEHHON U X PEUICHUE

https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c

N3o0paxenue perieHus JTMHEHHOTO

80 HEPAaBEHCTBA U UX CHUCTEM Ha bubmmorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOH MPsIMON
N3obpakenune pemeHus TMHEHHOTO Eu6 OK
81 HEpaBEHCTBA U MX CHCTEM Ha nommoreka L
c10BOi TIpAMO https://m.edsoo.ru/7f42c9e4
YKHCJIOBOM MPsMOI
82 KonrtponbHas padora o remMmam
"HepasenctBa. CucteMbl ypaBHEHUH"
bubmuorexa [JOK
83 I1
OHATHE (pyHKLIHH https://m.edsoo.ru/7f433c12
84 Ob6uacTh onpeaeneHuss 1 MHOXKECTBO bubnnoreka [JOK
3HauUEHUHN PYHKIUU https://m.edsoo.ru/7f433d84
bu6mmoreka [IOK
85 CriocoObl 3aanust GyHKIUMA https://m.edsoo.ru/7f433c12
bu6mmorexa [IOK
86 I'paduk dyrkimn https://m.eds00.ru/7f433¢12
CaotlicTBa QyHKINH, UX brbsmorexa IOK
87 oTOGpasKeHe Ha rpaduke https://m.eds00.ru/7f433c12
YreHue U MOCTPOEHHUE IPadUKOB Brbmiorera [IOK
88 byt https://m.edsoo.ru/7f433c12
89 [Tpumeps! rpadukoB pyHKINH, bubanorexka [JOK
OTPaKAIOLINUX PEATBHBIE IPOLECCHI https://m.edsoo.ru/7f434bbc
OYHKIMY, OMMCHIBAIONIUE TIPIMYIO U
90 00paTHYIO IPOMOPITUMOHATILHBIC bubmorexa HOK
o https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepOomna
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bubmuorexa [JOK

92 r 0
Hrepbosa https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x?2
pauic dyniuu y =X https://m.edsoo.ru/7f434572
Oyakun Yy =x3, Yy =x3,y =YX,y =
94 |x|}']r I:(bnt:/ecxoey CI_HGHZIG ’ bubmorexa [IOK
> 1P . P . https://m.edsoo.ru/7f434d38
YPaBHEHUI U CUCTEM YPaBHCHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUI H
95 METO/I0B KypCOB 7 U 8 KJIacCOB, bu6mmoreka [IOK
006o6mmenue 3nanuii / Becepoccuiickast https://m.edsoo.ru/7f4371aa
pOBepoOYHas paboTa
96 Wrorosast koHTpOIBHAS paboTa / bubmmoreka [IOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpPEHNE OCHOBHBIX IMOHSATHI H
97 METOJ/IOB KypCOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOHO0B KypcoOB 7 U 8 KIIaCCOB bubmiorexa IJOK
AIOB X3P . ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJIOB KYpCOB 7 M 8 KJIacCOB bubmaorexa [JOK
AIOB XIP . ’ https://m.eds00.ru/7f437510
0000111eH1Ee 3HAHMIT
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
100 METOJIOB KYPCOB 7 ¥ 8 KJ1aCCOB Bubmiorexa [IOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHMIT
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
bu6nmoreka [JOK
101 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

000011IeH1E 3HAHWI

https://m.edsoo.ru/7f436b88
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IToBTOpEHNE OCHOBHBIX OHATHI U

bubmuoreka [JOK

102 METOI0B KypeoB 7 H 8 K1accos, . https://m.eds00.ru/7437858
000011IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
Hara undgposbie
Nen/m | Tema ypoka Kourpoabnbsie IIpakruueckue
Bcero u3y4eHust  o0pa3oBaTeJbHbIC
padoThI padoTshI
pecypchl
PanmonansHBIC YnCHa, Anrebpa - Poccuiickas
1 HMPPALMOHAIIbHBIE YHCIIA, KOHEYHBIE U 1 9/1EKTPOHHAA KO/
OECKOHEUHBIE IECATHYHBIC IPOOH
MHO0X€eCTBO IECTBUTEIIBHBIX YHCEI; Anrebpa - Poccuiickas
2 JEHCTBUTEIIBHBIE YUCIIA KaK 1 9/1EKTPOHHAA KO/
OeCKOHEUYHbIEe IeCATUYHBIE IpOOH
B3anMHO 01HO3Ha4YHOE COOTBETCTBUE
3 MEXKy MHOKECTBOM J€HCTBUTEIBHBIX 1 Anrebpa - Poccuiickas
YHUCeNl U MHOXKECTBOM TOYEK 9/1EKTPOHHAA KO/
KOOPAMHATHOU IIPSAMON
CpaBHeHHE 1eHCTBUTENBHBIX YHCEl, .
. Anrebpa - Poccuiickas
4 apupMeTHYECKUe EHCTBUS C 1
. 9/1eKTPOHHAA KO/
JEUCTBUTEIbHBIMU YU CIIAMH
5 [TpubnmxEHHOE 3HAaUEHNE BEITUUNHBI, 1 Anrebpa - Poccuiickan
TOYHOCTH MPUOJIHKEHUS 9/1eKTPOHHAA KO/
Anrebpa - Poccuiickan
6 OxpyrieHne uncen 1
9/1eKTPOHHAA KO/
Anrebpa - Poccuiickan
7 OxpyrieHue yncesn 1
9/1eKTPOHHAA LWKO/1a
8 IIpukuaka u OLIEHKA pPE3yJIbTaTOB 1 Anrebpa - Poccuiickan
BBIYUCIICHUI 5/1eKTPOHHAaA WKoNa
9 IIpukuaka u OLIEHKA pPEe3yJIbTaTOB 1 Anrebpa - Poccuitckan
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BBIYUCIIEHUI

3/1EKTPOHHAA WKO/1a

10 JIuneitnoe ypaBHeHue. Pemenue bubnuorex [HOK
YPaBHEHUH, CBOJSIIMXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
JIuneiinoe ypaBHeHue. Pemenue bubnmorex [JOK

11 . .
YpPaBHEHUM, CBOJISIIMXCS K JIMHEHHBIM https://m.edso0.ru/7f43bf66
KBanparHoe ypaBHeHue. Penienue

12 aBIE)eHHﬁ c}g)o SITITUXCST K bubmorexa OK
yp > CBOIL https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBanparHoe ypaBHeHue. Penienue

13 alillli)eHHﬁ c};i) SIIIAXCS K bubmorexa HOK
P > (RO https://m.edsoo.ru/7f43c542
KBaJPaTHBIM

14 bukBagpaTHbie ypaBHEHHUS bubmmorexa [TOK

P P https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHHUS bubmmorexa [JOK
P P https://m.edso0.ru/7f43c3d0

[Ipumeps! penieHuss ypaBHEHUN bubnnoreka [JOK

16 TpeThel 1 4eTBEPTON cTeneHel https://m.edso0o.ru/7f43c3d0
pa3ioKeHUEM Ha MHOKHUTEIN
IIpuMepsl penieHus ypaBHEHUN bubnuoreka [IOK

17 TpEeTheN U 4YETBEPTOMN CTEIEHEN https://m.edso0.ru/7f43c3d0
pa3oKeHUEM Ha MHOKHUTEIN

18 Pemenue 1po6HO-paliMoHaIBHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6

19 Pemenne npoOGHO-paninoHaIBHBIX bu6mmorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
Pemenne TeKCTOBBIX 3a1a4 bu6morexa [HOK

20 https://m.edso0.ru/7f43c9b6

anredpandecKuM METOI0M
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Perenue TeEKCTOBBIX 3a/1a4

bubmuoreka [JOK

21 :

AMreGPAHIECKHM METOIOM https://m.edso00.ru/7f43c9b6
29 PelieHne TEKCTOBBIX 3a1a4 bubuorexa TIOK

ANTeBPAMIECKIM METOIOM https://m.edso00.ru/7f43c9b6
23 KonrponbsHas paboTa o teme Brbmorexa LIOK

"V paBHEHHS ¢ OHOI TIepeMEeHHO" https://m.edso00.ru/7f43c9b6
24 YpaBHeHUE € IBYMs IEPEMEHHBIMU U bubnnoreka [JOK

ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHHE C ABYMS [IEPEMEHHBIMU U bubnnorexa [HOK

ero rpaduxk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JIMNHEHMHBIX YPaBHEHHI bubnnoreka [JOK

C ABYMs IEPEMEHHBIMU U €€ pEIICHUE https://m.edsoo.ru/7f43d0b4
97 Cucrema 1ByX JTUHEHHBIX YPaBHEHUM bubnuoreka [IOK

C ABYMs IIEPEMEHHBIMU U €€ pellIeHue https://m.edsoo.ru/7f43d0b4
98 Cucrema IByX JIMNHEMHBIX YPaBHEHUI bubnuorexa [JOK

C IBYMs IIEPEMEHHBIMU U €€ PEILICHUE https://m.edsoo0.ru/7f43d0b4
29 Cucrema IByX JIMHEWHBIX YpPaBHEHHI bubnmnoreka [JOK

C ABYMs MEPEMEHHBIMH U €€ peIIeHUE https://m.edsoo.ru/7f43d0b4

Pemenwue cucrem 1B ABHEHUH,
30 OJTHO U3 KOTO lei[ln};{);ggoe a ipyroe bubmmorexa [JOK

8 . p - & 1Py https://m.edsoo.ru/7f43d23a

— BTOPOU CTETIEHU

Pemenwue cucrem 1B ABHEHUH,
31 OJTHO U3 KOTO lei[ln};{);ggoe a ipyroe bubmmorexa [OK

8 . p - & 1Py https://m.edsoo.ru/7f43d55a

— BTOpOM CTETEeHU

32 Pelnenune cucTeM JByX ypaBHEHUI, brbnmorexa LHOK

OJIHO M3 KOTOPBIX JINHEMHOE, a IPYyroe

https://m.edsoo.ru/7f43d55a
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— BTOpOM CTEIICHU

Pemienue cucrem AByX ypaBHEHUM, bubnuorexa [JOK
33 OJIHO U3 KOTOPBIX JIHEHHOE, a JIPyroe https://m.edsoo.ru/7f43d55a
— BTOPOM CTEIEHU
['paduaeckas naTEpIpETALIHS bubmuorexa [JOK
34 CHUCTEMBbI YPaBHEHHUM C JBYMS https://m.edsoo.ru/7f43d55a
MIepEeMEHHBIMU
35 PeleHrie TEKCTOBBIX 33124 bubmorexa [IOK
AreGpPANYecKuM CIIOCOBOM https://m.edsoo.ru/7f43d55a
36 Pemenne TEKCTOBBIX 33124 bubmorexa [OK
AMreGPAHYECKHM CIIOCOGOM https://m.edsoo.ru/7f43d55a
37 Kontponsnas paboTa 1o Teme bubmorexa [IOK
"CHCTEMBI YpaBHEHHI" https://m.edsoo.ru/7f43d55a
38 YuCIoBbIe HEPABEHCTBA M MX Brbmorexa LIOK
cBOliCTRA https://m.edsoo.ru/7f43d55a
39 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIe HEpaBEHCTBA C OJHOM bubnuotexa [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JluneliHble HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CHCTEMBI JIMHENHBIX HEPABEHCTB C brbmorexa HOK

OJIHOM IIEPEMEHHOM U UX PEILLICHUE

https://m.edsoo.ru/7f43af08
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CucreMbl TMHENHBIX HEPABEHCTB C

bubmuoreka [JOK

44 :
OJTHOIH TIEPEMEHHOIE 1 HX peleHHe https://m.edsoo.ru/7f43af08
45 CHCTEMBI IMHEHHBIX HEPABEHCTB C Brbmorexa LIOK
OJIHOIH TIEpEMEHHOI U HX peleH e https://m.edsoo.ru/7f43af08
46 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edso0.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnuotexa [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnnorexa [HOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagparHsle HepaBeHCTBA U UX bubnuorexa [IOK
peuieHue https://m.edsoo.ru/7f43b21e
50 KBanpaTHble HEpaBEHCTBA U UX bubnnorexka [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
I'paduueckas naTEpIpEeTALIL
ol HE g;eHCTB U CI/ICTSMIi-Ie :B@HCTB c bubmorexa HOK
P p https://m.edso0.ru/7f43b098
IBYMsI IEPEMEHHBIMU
I'padnueckas uaTEpHIpeTaLIns bubnnoreka [JOK
52 HEPABEHCTB U CHCTEM HEPABEHCTB C https://m.edsoo0.ru/7f43b098
JBYMsI IEpEMEHHBIMU
KonTposnbHas pabora 1o Teme Brbmmorexa LIOK
53 "HepaseHcTsa" https://m.edso0.ru/7f43b098
54 KBagparuunas ¢pyHkuus, e€ rpaguk u bubnnoreka [JOK
CBOMCTBa https://m.eds00.ru/7f4396c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk u bubnnorexa [JOK

CBOICTBa

https://m.edsoo.ru/7f439842
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KBagparuunas ¢pynkuus, e€ rpaguk u

bubmuorexa [JOK

56
CBOICTBa https://m.edsoo.ru/7f4399b4

57 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnunoreka [HOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4

58 [Tapaboia, KOOPAMHATHI BEPIIMHBI bubnmoreka [JOK
1apaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a03a

59 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnnorexa [HOK
1mapaboJIbl, OCh CHMMETPHH 1apadOJIbI https://m.edsoo.ru/7f43alac

60 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnnoreka [JOK
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a31e

61 [Tapaboina, KOOPAMHATHI BEPIIHHBI bubnuorexa [JOK
1mapadoJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo0.ru/7f43a526

62 [TapaGosa, KOOPMHATHI BEPLINHBI bubmorexa [IOK
napaboibl, 0Ch CHMMETPHUH MapadoJIbl https://m.eds00.1u/ 71432526
I'paduxn dynkmuit: y =kx, y =kx + brbsmorexa LIOK

63 b, y=k/x, y=x3, y=vx, y=|x| https://m.edso00.ru/7f43a526
I'paduku Gpyrkmmii: y = kx, y = kx + but6morexa IIOK

64 b, y=k/x, y=x3, y=vx, y=|x| https://m.edso0.ru/7f43a526
I'paduku Gpyrkmmii: y = kx, y = kx + bub6morexa IIOK

65 b, y=k/x, y=x*, y=vx, y=|x| https://m.edsoo.ru/7f43a526
I'padukn Gyukmmii: y = kx, y =kx + bub6morexa IIOK

66 b, y=k/x, y=x*, y=vx, y=|x| https://m.edsoo.ru/7f43a526
I'paduku pyHkuumit: y = kx, y =kx + Bubmmoreka [OK

67 b, y=k/x, y=x*, y=vx, y=|x| https://m.edsoo.ru/7f43a526

68 I'paduku dynakomii: y = kx, y =kx + bubnuorexa [JOK
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b, y=k/x, y=x3, y=vX, y=[x]|

https://m.edsoo.ru/7f43a526

69 KonrponsHas pabora o teme bubnuoreka [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

20 [lonsTHe yncaoBOM bubmuorexa [JOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue 10oCIe10BaTEIbHOCTI

7 Aarme ij(li) . bu6mmorexa [IOK
peKypperHOH OpMYyJIOH H https://m.edsoo.ru/7f43ebda
dbopMyIoii N-ro uiaeHa
Apudmerndeckas 1 reoMeTprUIeCcKas bubnuorexa [IOK

72
MPOrpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas ¥ reoMeTprUICCKas bubnnoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
() N-ro 4jeHa

74 OPMYIIbI . . bu6mmorexa [IOK
apH(bMeTWieCKOH 11 TCOMCTPHICCKON https://m.edsoo.ru/7f43f58a
MPOTPECCUi, CyMMBI MTEPBHIX N YICHOB
®o bl N-TO 4JICHa

75 pMYT . ccKoit bu6mmoreka [IOK
apH(bMeTWieCKOH 11 reoMeTpr https://m.edsoo.ru/7f43ef2c
MPOrPECCUi, CyMMBI ITEPBBIX N YICHOB
®o N-ro 4jeHa

76 PMYJBLHT qvn i . bu6mmoreka [JOK
apH(bMeTWieCKOH 1 reoMeTprHeckon https://m.edso00.ru/7f43f0c6
MIPOTPECCUI, CyMMBI TTEPBHIX N WICHOB
®opmyJibl N-TO YieHa

77 Py . i bubmuorexa [JOK
ap H(bMeTHIieCKOH 1 TCOMCTPHTICCKO https://m.edsoo.ru/7f43f72e
MIPOTPECCUI, CyMMBI TTEPBHIX N WICHOB
®opmyJibl N-TO YieHa

Py N . bu6mmorexa [IOK
78 apu(pMeTHYECKON U TeOMETPUIECKON

IIPOrpecCUii, CyMMBI IIEPBBIX N YIECHOB

https://m.edsoo.ru/7f43f8a0
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N300pakeHne 4ICHOB

apru(pMETHIECKON U TEOMETPUICCKOM

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

[ MPOTpecCuil TOUKaMU Ha
KOOPJIMHATHOH IJIOCKOCTH
N300pakeHne 4ICHOB bubnmoreka [JOK
80 apu(MeTHUYECKON U TeOMETPHISCKON https://m.edsoo.ru/7f43f8a0
MPOTpecCuil TOUKaMU Ha
KOOPJIMHATHOH IJIOCKOCTH
JIMHENHBIN U SKCIOHEHIUAJIBHBIN bubmorexa [IOK
81 https://m.eds00.ru/7f43f8a0
poct
bu6mmoreka [IOK
82 (CH10KIbIE TPOLICHTS https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
83 Ca103HbIC MPOUCHTI https://m.edsoo.ru/7f4401a6
84 KonTponbhas padbota no teme bubnnorexka [JOK
"YycoBbIE IOCIEN0BATEILHOCTH" https://m.edsoo.ru/7f4404f8
[ToBTOpeHue, 06001IeHNE 1 bubnmnoreka [JOK
CHCTEMAaTH3allus 3HaHuH. 3anuch, https://m.edsoo.ru/7f440418
85 CpaBHEHUE, JICUCTBUS C
I[efICTBHTeJIBHBIMH quciiaMu,
quCiIoBas npsamas
[ToBTOpeHue, 06001IeHNE 1 bubnmoreka [JOK
86 cUcTeMaTu3anus 3HaHui. [IporeHTHI, https://m.edsoo.ru/7f4404f8
OTHOILIEHUS, IPONIOPLIUU
[ToBTOpeHue, 06001IeHNE 1 bubnmoreka [JOK
87 cucTeMaTu3als 3HaHUH. https://m.edso0.ru/7f4404f8
Oxkpyrienue, mpuoOIKeHrne, OIeHKa
88 [ToBTOpeHUEe, 0600IICHNE 1 bubnmoreka [JOK
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cucreMaTu3anud 3HaHuil. Penienue
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
crrocoooM

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

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTu3anus 3Hanui. Pemenue

bubmuorexa [JOK

89 TEKCTOBBIX 33J71a4 apu(PMETUYECKIM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHUE, 0600IICHNE 1

90 cucTeMaTu3alus 3HaHui. Perienue bubmuorexa [JOK
TEKCTOBBIX 33]1a4 apUPMETHICCKHM https://m.edsoo.ru/7f443fea
crocoooM
[ToBTOpEeHME, 0000IIEHNE 1

01 CHCTEMAaTHU3allMsl 3HAHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHue, 06001IeHNE 1

92 cucTeMaTu3alus 3HaHui. bubmuorexa [JOK
[TpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpEeHUE, 06001IeHNE 1

93 cucTeMaTu3alus 3HaHui. bubmuorexa [JOK
[IpeobGpazoBanme anredbpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE 1

94 CUCTEMaTHU3allUs 3HAHUM. bubnmoreka [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

95 IToBTOpenue, 0000IIEHNE U bubmmoreka [IOK

cucremaTtusanus 3HaHui. OyHKIuu:

https://m.edsoo.ru/7f444c56
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IIOCTPOEHHUE, CBOMCTBA N3YyYEHHBIX
byHKIMHA

[ToBTOpeHUE, 0600IICHNE 1

cucremaTtusanus 3Hanui. OyHkuum: bubnunoreka HOK

96 . 1
IMOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHME, 0000IIEHNE U

97 cucremaTusanus 3Hanuil. OyHKuum: 1 bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpEeHME, 0000IIEHNE 1

98 cucTeMaTtu3anus 3HaHui. OyHKIHH: 1 bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edso0o.ru/7f4452e6
byHKIUH
[ToBTOpeHue, 06001IeHNE 1

99 cucTeMaTu3als 3HaHui. 1 bubmuorexa [JOK
I'paduueckoe pelieHne ypaBHEHUH U https://m.eds00.ru/7f445516
WX CHCTEM
[ToBTOpEeHuEe, 06001IeHNE 1

100 CHCTEMAaTHU3allHs 3HAHHIA. 1 bu6mmoreka [JOK
I'paduueckoe pelieHne ypaBHEHUH U https://m.eds00.ru/7f445516
WX CHCTEM

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O06001IeHNe U CUCTEMATU3AIIHS 1 bubnmoreka [JOK
3HaHUHN https://m.edso00.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BemmonHATe,  coueTas ~ yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apupMeTHyecKue JecTBUS C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BBRIYUCICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts OT omHOM (opMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYK), B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHUBaTh U YIOPSAJO0YNBATH PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCICHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nIEWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh MNpPHU3HAKM JAETMMOCTH, paA3JOXKEHHE Ha MHOXHUTEIH
' HATYPaJIbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAHHBIE  3a/la4yM,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPOMOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh PE3yAbTaThl pPEUICHUs 3aaad  C
y4€TOM OTpaHUYEHUH, CBA3AHHBIX CO CBOWCTBAMM PAacCMaTpPHUBAEMBbIX
00BEKTOB
2 Anrebpanyeckuie BEIpaKeHUs
”1 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl LENOTO BBIPAKEHHS B MHOTOUWICH
' IIPUBEJCHUEM OJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJIEHAa HA MHOTOYIEH U MHOIOWIEHa Ha
2.4 MHOTOYJICH, NPUMEHATh (OpMyJabl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh Pa3jI0KEHUE MHOTOUICHOB HA MHOXKUTEIIN C TIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJISl PELICHUs Pa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaIbHOW MPAKTUKH
97 Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypajlbHBIMU IOKa3aTeNIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IIPUMEHSI
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepsATs, SIBISETCS M YUCIO KOPHEM YpPaBHEHUS
35 [IpumensTe rpaduueckue METOABl MPH PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl map YUCEN, ABISIOMUXCS PEIIEHUEM JTMHEHHOT0
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOMN MIIOCKOCTH IrpaduK JMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHus ypaBHEHUS
35 Pemiate cucteMsl 1ByX JTUHEWHBIX YPaBHEHUH C ABYMS IIEpEMEHHbBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisiTh W pemarh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 10 YCIOBUIO 33J]aui, HHTEPIPETHPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3aJ1a4¥ TIOJTY9YEeHHBIN pe3ylIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0pakaTh Ha KOOPAWHATHON NPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aMUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6pa1/1qe0K0M SA3BIKE




OTtMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpouts rpaduku nmuHerHbIX QyHKIud. CTpouTs Tpaduk QyHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HU3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHble  MPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTENLHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHHU,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIMHATHOMN
psIMOM
[MpumensITh TOHATHE apU(OMETHISCKOTO0  KBaJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHble KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIOJMHATE MPeoOpa3oBaHuUs BRIPAKCHUM, COJEPIKAIIIIX
KBaJIpaTHbIE KOPHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0eit u creneHelt uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTETNEeHH C LEJIbIM IOKA3aTeNIeM, BBIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNEHH C IIeJIbIM
MoKazareieM
’5 BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOIOWIEHAMH U




anre0panvdecKuMu IpoosMu

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKHU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHENHBIE, KBaJgpaTHbIE YpPAaBHEHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOISALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUU C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpocTeWIINEe HCCIEIOBAaHUSA YpPAaBHEHUI U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomuth OT cIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanvyeckoil MOJIEIH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aa4M1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

3.4

4.1

[IpuMeHATHh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U S3BIK
(TepMUHBI, CUMBOJHWYECKHWE OOO3HAYEHHUsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENesaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:

y =k/x,y=X2Yy=X3Y=|x|, omUCHIBaTh CBOMCTBA YHCIOBOMN (HYHKIIUH
o e€ rpauky

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs




Yucna 1 BEIUUCIIEHUS

11

CpaBHI/IBaTB U YIHOPpAAOYMBATH pPALUMOHAJIBHBIC W HWPpalHOHAIIBHBIC

qucia

1.2

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIBbHBIMH YHCJIIAMU,
CcoucTass YCTHBIC WU NNHMCbMCHHBIC HpI/IéMH, BBIINIOJIHATH BBIYUCICHUSA C

HppalOHAJIIbHBIMU Y CJIaMU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIsIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUS YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHLIe 4uciia, BBIIIOJHATL NPUKUAKY PE3yJibTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN

2.1

2.2

2.3

2.4

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHbBIE u KBaJApaTHbIC YpaBHCHU, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO'paI_II/IOHaJ'ILHLIC YpaBHCHUA

Pemate cucreMsl 1ByX JMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS

JIMHEHHBIM

Pemarh TekcToBBIE 3amauu anre6pa1/1quKI/IM CIIoco0oM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHA WU CUCTEMbI IIBYX ypaBHeHI/Iﬁ C JABYM:A

NEPEMEHHBIMU

IIpoBoauTh mpoOCTEHIINE MCCIECIOBAaHUA YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
MIpe/ICTaBIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aITUCHIBATh

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

2.6

2.7

Pemate cucTEeMBI JIMHEMHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOHAOIME KBAaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peuIcHuc
CUCTCMblI HCPABCHCTB Ha YHCIOBOH HpﬁIMOfI, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIKO CHMMBOJIOB

Hcnons3oBaTh HCEPABCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

DOyHKIUU




3.1

3.2

Pacno3naBatp byHKIIUN HU3Y4YEHHBIX BUOB. [TokasbiBaTh
CXEMAaTUYEeCKH PaCIOJIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(HUKOB
bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3Ha4eHUH K03()(PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUI

[loka3biBaTh CXEMAaTHYECKH PACIOJIIOKEHHE Ha KOOPAMHATHOMN
IJIOCKOCTH TpadukoB QyHKIMA Buaa Y = VX, Y = [X| U ommchIBaTh

cBOMCTBa (PyHKIIUI

3.3

Crpoutb ¥ M300paxkaTb CXEMaTHYECKH TIpadUKu KBaJPaTHUYHBIX
(GyHKIMH, ONMUCHIBATH CBOWMCTBA KBAJPAaTHYHBIX (YHKIMHA MO WX

rpadukam

3.4

Pacnio3naBath KBagpaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMEpHl KBaJpPAaTHUHBIX (PYHKIUH W3 peasbHOW >KU3HH, (DU3HKH,

IreoMCTpUn

4.1

4.2

Apudmerndeckast 1 reOMETpUIECKasi IPOTPecCuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U F€OMETPUUECKYIO POIPECCUH IIPU
pa3HbIX crioco0ax 3agaHust

BBINONHATE BBIUMCIEHUS C HUCHOIb30BaHUEM (QOpMys N-TO YJeHa
apu(METHYECKOW M TEOMETPUIECKOH MPOrpeccHid, CyMMBI TEPBBIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCICAOBATCIbHOCTH TOYKAMHU Ha KOOp,[[HH&THOﬁ

TIIIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. I[loHsTHe palMOHANBHOIO YMCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
' pearbHOM MPaKTUKU HA YaCTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
v [TponieHThl, 3amUCh MPOLEHTOB B BHUJE IpoOU M poOM B BUAE NPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PELLICHUE 337a4 U3 PEAJIbHOU MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, PAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHcle TpsMas M oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C IepeMeHHOM. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBID@KEHHH, TOXXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
’5 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMybl COKpPAIIEHHOTO YMHOKEHHS: KBAAPaT CyMMBI U KBaJApaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 VYpaBHeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHHs YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHHs, PELICHUE JINHENHBIX YPABHECHUM
33 CocraBieHHe ypaBHEHUH 110 YCJIOBHUIO 3a/layd. PeleHne TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHCTEM ypaBHEHUH crocOoOOM IMOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadguku. OyHkunu
4.1 Koopaunara Touky Ha psMoit
4 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPAMHATHON
' IPSAMOM
43 [TpsimoyronbHast cuctema koopauHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumepsl rpadukoB, 3aiaHHBIX (opMyinaMu. UTeHHe rpaduKoB peanbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue Gynxuun. I'padux Gynkiuu. CoiicTBa GyHKIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna 1 BBIYUCTIECHUS
11 KBanpatusiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUHN W BHIYMCICHUSAM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenslM MokasareneM u e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpatHbiil TpéXuiieH, pa3io)keHue KBaJpaTHOro TpEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajireOpanvecKoit 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHHS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenune ypaBHeHM, CBOIAIIMXCS K TMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'paduueckas uHTEpHpeTalus ypaBHEHUN C ABYMS NEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMs IepEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UYucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 OyHKIMH
41 [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXXECTBO 3HAYCHHH
' ¢ysaxuu. CriocoOsl 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXxaroUX pealbHble IPOLECCH
44 OyHKIIUN, OMUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO IPOMOPIHOHAIBEHBIC
' 3aBUCUMOCTH, UX Irpaduku
45 Oyukmmu y =Xx2, y = X?
4.6 Oyukuuu y = [IX, Yy = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 ParonaneHble yMcia, MppalMOHANbHBIE YHCIIA, KOHEYHbIE MU OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, J€HCTBUTENBHBIE YKCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHACET U KOOPAUHATHOU NpsAMOM. CpaBHEHHE 1EHCTBUTENBHBIX
qrcen
13 Apudmernueckue IeHCTBHS C AEHCTBUTEILHBIMU YUCIAMH
W3mepenusi, mpubImKkeHus, oleHKu. Pa3mMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. ITpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Oxpyriaenue uucen. [lpukuaka u omneHka
pE3yJIbTaTOB BBIYMCICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
' 4eTBEPTON CTENEHEHN Pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € AByMsI IEpeMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve TMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

MNEPpCMCHHBIMU




3 DOyHKIUH

31 KBagpatnunas ¢ynkuus, e€ rpaduk u coiictBa. IlapaGoma, koopaMHAaThI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIbl

3.2 I'paduku dpynximii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoicrpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

i1 Onpenenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBaTENIbHOCTEH. 3aaHue
' MOCIIEI0BATEIHPHOCTH PEKYPPEHTHOM hopMyInoit u ¢popmymoii N-To daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

e ['eomerpuueckass mnporpeccus. QPopmynbl N-TO  4YjJeHa T'€OMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA POCT

4.5 Crno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrPaMMBbI OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeicTaBlieHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPbI W KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJIb 4YMcCia, OOBIKHOBEHHas JIpo0b U
JecsiTUUHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JAeNaTh NPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM IOKAa3aTeseM,
apupMeTUYECKU KBaJApPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlIE €NMHMIIBI, YMEHHE BBIMOJHATh pacd€Tsl 1O QopMynam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPQKEHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHONb30BaHUEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PaBECHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHWH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAs (YHKIHMS, KBaApaTudHas (QyHKIIHS,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a[a4 U3 JIPYTUX
y4eOHBIX TPEIMETOB W pEajbHOW JKU3HH, YMCHHE BBIpAKaTh

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelleHUH 3a/ad, B TOM YHCcie 3a/ad U3 JAPYrux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTABJISATH  BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3ajJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIH
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuieniorpaMMm, pomMO, TpPSIMOYrOJbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTejlbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajuIeIbHOCTh U IMEPHEHAUKYISIPHOCT IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, mapaieNbHOCTh M NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIOMIa e

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAUHAT, KOOPAHNHAThI TOYKH, BCKTOp, cymmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCEHHUEC HUCIOJb30BATE BCKTOPBI M KOOPAWHATHEI I NPCACTABICHUS
JaHHBIX W PCIICHHUA 3ada4, B TOM YHCIIC U3 JPYIrux y‘-IC6HLIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHITHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPCTUPOBATDH 151 Hp606pa3OBBIBaTL




15

16

nH(popMalnio, TPEACTABICHHYI0 B Tal0iHWIlax M Ha Juarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa M € HUCHOJIb30BAHUEM
MpaBWJIa YMHOXXCHUS;, YMEHHUE OIICHHBATh BEPOSITHOCTH pPealbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHIA B OKPYXAIOIIEeM MHPE W B IKH3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHue BbIOMpaTh NOIXOJSAIIMA H3YYEHHBIM METON AJI pPELICHUS
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBINAIOIIMECS  PE3YJIbTaTHhl,
MIOJIyYEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsle u nensie yucna. [IpusHaky JenMMOCTH HEIbIX YUCEl

1o OOBbIKHOBEHHBIE M JI€CATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panuonanpnple  uMcna. Apu@MmeTHdeckue ONepalud ¢  PalUuOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTenpHble uuciaa. ApupMeTHUECKHE ONepaluu ¢ JeHCTBUTEIbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenp ¢ uenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
- CBolicTBa CTeNEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Ilenpie u apoOHO-panMoHaNbHBIE YypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUHU

39 Lenbie u apoOHO-panuoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass U Treomerpuyeckas mnporpeccur. Dopmyna  CIOXKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

i Marematuka. Anrebpa: 7-ii kiacc: 0a30BbIi YPOBEHb: YUeOHUK; 15-¢ u3nanue,;

Enepepa60TaHHoe MakapserueB FO.H., Munatok H.I'., Hemkos K.W. u ap.; nox peﬂaKuI/Ieﬁi

TensxoBckoro C.A. AknmonepHoe obmectBo «M3marenscTBo «IIpocBenienne:

» Marematuka. Anredpa: 8-if kitacc: 0a30BbIil YpOBeHb: yueOHUK; 16-¢ u3znanue,;

Enepepa60TaHH06 MakapsryeB FO.H., Munmaiox H.I'., HemikoB K.W. u np.; mox peﬂaxuneﬁi

TenakoBckoro C.A. AkunonepHoe obmiectBo «M3aarensctBo «lIpocBemenne:

i Marematuka. Anredpa: 9-if kiacc: 6a30BbIi YPOBEHb: YUeOHUK; 15-¢ u3nanmue,;

Enepepa60TaHH06 MakaperueB FO.H., Munmaiox H.I'., HemikoB K.W. u np.; mox peﬂaxuneﬁi

TenakoBckoro C.A. AkunonepHoe obmiectBo «M3narensctBo «lIpocBemenne»:

METOINUYECKHUE MATEPHAJIBI U1 YYUTEJIA

i* Matemaruka. Anredpa: 7-if kiacc: 0a30BbIi YpOBeHb: YUeOHUK; 15-€ n3ganue,

mepepaboranHoe Makapsraes FO.H., Munrox H.I'., Hemkos K.J. u 1p.; oz pefaximeit

TenaxoBckoro C.A. AkimonepHoe obmiectBo «M3marensctBo «lIpocBemenne:

i» Marematuka. AnreOpa: 8-if kiacc: 0a30BbIi YPOBEHb: YUeOHUK; 16-¢ n3nanwue,;

Enepepa60TaHHoe MakapsrueB FO.H., Munarok H.I'., HemikoB K.W. u np.; nox pe,[[aKHI/IefIE

TemsikoBckoro C.A. AkmmonepHoe o0miectBo «M3aatenbetBo «IIpocBenierme,

i» Matemaruka. Anredpa: 9-i kiacc: 0a30BbIi YpOBeHb: YUeOHHK; 15-€ n3ganue,

Enepepa60TaHH0e MakapseraeB FO.H., Munarok H.I'., Hemkos K.W. u ap.; mox penaKuHeﬁE

TensaxoBckoro C.A. AkmmonepHoe oomectBo «M3marensctBo «IIpocBemenne:




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://academy-content.apkpro.ru/ru/catalog

https://resh.edu.ru/subject/lesson/7

https://academy-content.apkpro.ru/ru/catalog/02.2/77?class=77;
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