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1.INIOACHUTEJIBHAS 3AIITMCKA

AnanTtupoBaHHas pabouasi mporpaMMa Mo MaTeMaTukKe sl 00y4arouuxcs ¢
3a/IepKKOM ncuxuyeckoro passutusa (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepaqbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmero  obOpazoBanus  (IIpukas
Mumnnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepcrBoM roctuiiun Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO ananTUPOBAHHOW OCHOBHOW 00pa30BaTEILHOM
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS OOYYalOmUXCS C  3aJepPIKKOU
ncuxuueckoro passutus (ogo0penHoi pemenneM ®YMO no obuieMy 06pa3oBaHUIO
(mpotokon ot 18 mapta 2022 1. Ne 1/22)) (nanee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueli mporpaMmMbl OCHOBHOTO 00111er0 00pa3oBaHus 1o npeamety «MaremaTukay,
[IpumepHOl mporpaMMbl BOCHIHTAaHHUSA, C YYE€TOM pacHpeAesiCHHbIX M0 Kiaccam
MIPOBEPSIEMBIX TPeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIer0 00pa3oBaHMsI OOY4YarOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouell mporpamMme y4dTeHBI HJIEU U
noyioxkeHus: KoHIenuu pa3BUTHS MaTeMaTH4YecKOro obOpaszoBaHus B Poccuiickoi
denepanum.

Oo01mas xapakrepucTuka yueOHoOro npeamera « MareMaTuka

VYueOubiit npenmer «MaremaTukay BXOAUT B NPEAMETHYHO 00JIacTh
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET pa3BUTUIO BBIYMCIUTEIbHON
KyJAbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHSI TI0JIb30BAThCS
QITOPUTMAMH, a TaKXKe MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON xku3HM oOywaromumxcst ¢ 3[IP. VYueOHbIi mnpeamMer pa3BUBacT
MBILUIEHHE, MPOCTPAHCTBEHHOE BOOOpaxeHHe, (PYHKIHOHAIBHYI0 TI'PaMOTHOCTb,
YMEHHMSI BOCIIPUHUMATh U KPUTUYECKH aHAJIM3UPOBATh HHPOPMAIIHUIO, TIPEICTABICHHYIO
B Pa3MUYHBIX (OpMax.

OOyueHne MaTemMaTHKe JAET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PallMOHAJIbHYI0O W HH(POPMATHUBHYIO peub, yMEHHE OTOMpaTh HamboJjee
MOJXO/AIINE S3bIKOBBIE, CUMBOJIMUECKUE, TpadUyecKue CpelcTBa JUIsl BBIPAKECHUS
CYKJIEHUH U HATJISIIHOTO UX MPEICTABICHHUS.

HeobxoaumMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIsSIeTCsl  o0lee 3HAKOMCTBO € METOAAMHM  TMO3HaHUS  JACHCTBUTENBHOCTH,
NPEACTABICHUE O NMTPEAMETE U METOJIaX MATEMATUKH, UX OTJIMYUM OT METOJIOB APYTUX
€CTECTBEHHBIX M T'YMaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHHS MaTeMaTHUKU
JUIA PELEHUs HAyYHbIX W NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYecKOe
oOpa3oBaHHe BHOCUT CBOI BKJIaJl B (pOPMUPOBAHUE OOIIEH KyJIbTYphl YeIOBEKa.

M3ydyeHne MaTreMaTUKHU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHUIO
YEJI0BEKAa, MOHUMAHHUIO KpPAacCOThl M M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHM,
BOCHPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHHUIO UI€U CUMMETPHUHU.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcs ¢ 3[IP. V oOyuarormuxcs ¢ 3I1P Hanbosee BBIpaX€HbI OTCTaBaHUS B
pPa3BUTUU CIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBI. B TOXKe BpeMs IIpU CHIEUaIbHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o anropurMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIIOJHUTH NEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBbIX YUEOHBIX ACHCTBHM. Y oOyuaroumxcs 3aTpyIHEHbI
CUYETHBIC BBIUYMCIICHUS, IPOU3BOJAUMBIE B YME. B IMCHMEHHBIX BBIYUCIICHUSX OHHU
MOTYT TIpPOIycKaThb OAMH U3 MPOMEXKYTOUHBIX IaroB. Ilpu paboTe ¢ uYMCIOBBIMU
BBIDAKCHUSIMHM, BBIYMCICHHMEM HX 3HAYEHUS MOTYT HE YIEp>KMBaThb NPaBWIbHBIN
nopsaok AeiictBui. [lpu ynporuienuu, npeodpa3zoBaHuu BelpakeHui yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTU BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCIIOXKHSET YCBOCHUS HaBbIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBeEpIICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBINUICHUS] 3aTPYAHSIOT M3ydyeHHe TeMbl «DYyHKIMW»: MpH
onpeaeneHU (YHKIUMOHAIBLHOW 3aBUCUMOCTH, IMpPH ONUCAHUU TIpaduyecKoit
CUTYAIINH, UCTIOJIb3YysI T€OMETPUUECKH, anreOpandeckuid, GQyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUAAT pa3HULBI MEXAY 00JacTbiO onpeaeneHus: GyHKIUN U
00J1aCcThIO 3HAUECHUH.

Pemenue 3amay coOnpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3I1P 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, WHOrAA OrPaHUYMBAIOTCS
MaHUITYJSIUSAMU C YUCIIAMH.

[Ipn w3yueHunm reomeTpuueckoro wmarepuana oOydarommuecs ¢ 3IIP
CTAJIKUBAOTCS €  TPYAHOCTBIO  JEJIaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
IIOCJIEA0BATEIbHbIE PacCyKAeHUA. HenpouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUHN
OPUBOJUT K OIIMOKAaM B PEIIEHHWH TeOMETpHUecKHux 3aaady. OOydyaromiyecss MOryT
MOJIMEHUTH (POpMYJTy, HEMPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelieHnn  3a7a4  NPUBOAAT  HENOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIC
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4yHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS yUeOHOr0 MaTepralia CHUKEHBI IO
OpUYMHE CIa00CTH MHECTUYECKOM JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuatomumest ¢ 3IIP TpeOyercs Oosbllie BpeMEHM Ha 3akpervieHHue maTepuala,
aKTyaju3auus 3HaHUW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jl51g mpeoiosieHus TPy IHOCTEH B U3y4eHUH yueOHOoro mpeameTa «MareMaTukay
HeoOxoauma ajganTanus oObeMa M XapakTepa Y4YyeOHOro marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHbII Marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSSA €ro MOCTENEeHHO, M3bICKUBAThH
cnocoObl  afanTalMi  TPYOHBIX  3aJaHUM, HEKOTOpble TEMbl JlaBaThb Kak
03HAKOMUTEIIBHBIE; UCKIIFOYATh OTJIEIIbHBIC TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MAaTEpHAl PEKOMEHIYETCS M3y4daTb B IIPOLECCE NPAKTHUYECKOM NESITEIBHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €OUHCTBO IPAKTHYECKOW W YMCTBEHHOU
NEATENbHOCTH Y4YalllUXCSd Ha YpOKax MAaTeMaTHKU CIIOCOOCTBYIOT IMPOYHOMY U
CO3HATEIFHOMY YCBOCHHIO 0A3MCHBIX MAaTEMATHYCCKIX 3HAHUHN M YMEHUM.

esu n3ydeHust yaeOHOro Kypca «AJjreopa»

AnreOpa sBISE€TCS OJHMM H3 OMNOPHBIX KYpPCOB OCHOBHOWM IIKOJIBI: OHAa
o0ecreynBaeT HM3y4yeHUE JPYruxX AHCLHMIUIMH, KaK €CTECTBEHHOHAy4YHOro, TaK M
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO IS POJAOLKEHHS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3BuTue y oOydaromuMxcsi HaAy4YHbIX NPEJICTABICHUN O
MPOUCXO0XKJICHUN
U CYIIHOCTH aire0pandeckux al0CTpakUuid, CrocoOe OTpaKEHUs MaTeMaTHYeCKOU
HayKOW SIBJIGHUM W MpPOLIECCOB B MpPHUPOJAE U OOILECTBE, POJIM MATEMATUYECKOTO
MOJICIMPOBAHMS B HAYyYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS U KAa4e€CTB MBIIUICHUS, HEOOXOJUMBIX JUIsl aJanTaluu B
COBpeMeHHOM LM@poBoM obOmiecTBe. M3ydyeHue anreOpbl e€CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHMs  HaOmOgaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILLIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOM JEHCTBUSI M BBIBOIBI, (HOPMYIHpPOBAThH
yTBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecneurBaeT pa3BUTHE JIOTUYECKOIrO
MBIIUICHUS OOYy4YaloIIMXCA: OHU MCHOJb3YIOT JIEAYKTUBHbIE W HHIYKTUBHbBIC
paccyxeHus, O0O0O0OIIeHHEe U KOHKpETU3aluio, a0CTparupoBaHUWE U aHAJOTHUIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIbHOU
NEeATEAbHOCTH  OOyYaroUIMXCs, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aJad
€CTECTBEHHbIM 00pa3oM SBIIICTCS peanu3auuend JesTeIbHOCTHOIO IMPUHIMUIIA
oOy4eHwusI.

B crpykrype mporpammbl yueOHOro Kypca «Auredpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEPKATEIBHO-METONYECKHEe JuHUU: «YHucna wu
BBIYHCIICHUS; « AreOpandecKkre BhIpaKEHU»; « Y paBHEHHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxknas u3 3TUX cofepkareabHO-METOIMYECKUX JTMHUN pa3BUBaeTCs Ha
OPOTSHKEHUU TPEX JIET M3YYEHMsI Kypca, €CTECTBEHHBbIM O0pa3oM MeperieTasich U
B3aMMOJIEUCTBYS C JAPYTUMH €ro JUHUSAMU. B Xo1e n3yueHus kypca o0ydaromumMcs
OPUXOAUTCS JIOTUHYECKH PaCCYXKJaTh, HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN
A3bIK. B CcBsi3UM ¢ 3TUM 11e51eco00pa3HO BKJIIOYHUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, IPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MATEMAaTHYECKOTO0 00pa30BaHUs U
CIOCOOCTBYIOLIME  OBJAJCHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTEMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJEPKATEIbHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AinreOpa» SBISETCS €ero MHTErPUPOBAHHBIN
XapaKkTep.



Conepxxanue JnmHUM «Yucia W BBIUKMCIEHUS» CIYKUT OCHOBOM st
JTajdbHEUIIer0o M3y4eHUs MaTeMaTHUKH, CIHOCOOCTBYET Pa3BUTHIO Y OOyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS], (OPMUPOBAHUIO YMEHHUS TOJIb30BaThCA AITOPUTMAMH, a
TaKke TMPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX [JISI MTOBCEIHEBHOMN
XKU3HU. Pa3BUTHE MOHATHS O YKCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlIMOHAIbHBIMU U
HUPpAIMOHATFHBIMU YHCIIaMU, (DOPMHUPOBAHUEM TPEJICTABICHUN O NEUCTBUTEIHBHOM
gucIie. 3aBepIICHNE OCBOSHUS YHCIOBOH JIMHAH OTHECEHO K CTapIIeMy 3BeHY OOIIEro
o0pa3oBaHUs.

Conepkanue IByX alreOpandeckux JUHUM — « AITeOpandecKue BhIpaKEHUs» U
«YpaBHEHHsI M HEPABEHCTBAa» CIOCOOCTBYEeT (POPMHUPOBAHHIO y OOyUYarOITUXCS
MaTeMaTH4YECKOro arrapara, HEOOXOJAMMOTO [Jisd peIICHHS 3aJa4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB W MPaKTUKO-OPUCHTUPOBAHHBIX 3ajiady. B OCHOBHOHM MIKOJE
y4eOHBIM MaTepuall TPYHIUPYETCS BOKPYT pPaIllMOHAIBHBIX BBIpaKeHUM. Ajrebdpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKHU KaK sI3bIKa JIJI1 TOCTPOEHUSI MaTEMATHYECKUX
MOJIeJIeH, OMMCaHUs MPOIIECCOB U SABJICHUM peaylbHOro MHpa. B 3amaum oOydeHHs
anreOpe BXOMST TakXe JajbHEUIlee pa3BUTUE AJITOPUTMUYECKOTO MBIILJICHUS,
HEOOXOJIUMOT0, B YAaCTHOCTH, JJII OCBOCHHMS Kypca WH(POPMATHKU, W OBJAJCHHUE
HaBBIKAMHU JICTYKTUBHBIX paccyxaeHui. [IpeodpaszoBanrue CUMBOJIBHBIX (DOPM BHOCHUT
CBOM creuu(puyeckuil BKJAJ B pa3BUTUE BOOOpPaKEHMs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIMOHATBHO-TpaUUECKOW JIMHUKM HAIEJICHO Ha TOJIyYeHUE
IIKOJIbHUKAMU 3HAaHUK O (YHKIUSAX KaK BaXKHEHIIEH MaTeMaTHUEeCKOW MOJENTH s
OTIMCaHUS U HCCIICIOBAaHMUS Pa3HO-OOpa3HBIX IPOIECCOB M SIBJICHUW B IMPHUPOJE U
obmectBe. M3ydyeHue 3Toro Marepuaiia CrocoOCTBYET Pa3BUTHIO Yy OOyYarOITUXCS
YMEHHS UCIIOJIb30BaTh Pa3IMUHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKAa MATEMATUKU —
CJIOBECHBIE, CHMBOJIMYECKHE, TrpadHuuecKkde, BHOCHUT BKJIag B (OPMUPOBAHHUE
MPEJCTABICHUM O POJIM MAaTEMATUKU B Pa3BUTUM I[TUBUIIM3AIUN U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TulaHy B /-9 Kkjaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CICAYIOIIME OCHOBHBIC pa3/ieibl COJCPKAHUS:
«Uucna ¥ BBIUKCIACHUSA», «ANTCOpandecKHe BBIPAXKEHUSN», «YPaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

YueOHbIN MJIaH Ha U3yuyeHue anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJCIIO B TEUEHHE KaXJOT0 rojia 0OyYeHHsI, BCET0 3a TPH roja
oOyuenusi — He MeHee 306 yuyeOHBIX 4acoB.
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Yucna u eviuucnenusn

PanyonajanHble yncia

JlpoOu OOBIKHOBEHHBIC W JIECATHYHBIC, TIEPEXOJ OT OAHOU (POPMBI 3aMKCH
npobert k gpyroit. [loHaTHe panMOHAIBHOTO 4YHWCA, 3alucCh, CpaBHEHUE,
YIOOPSIAOUYMBAHUE  PAIMOHAIBHBIX  4YWCel.  ApupMeTUYecKue  JICUCTBUA  C
palMOHANbHBIMU 4YMCIaMu. PemeHue 3amad v3 peaibHOM NMPAKTUKU HA 4acTh, Ha
Ipoowu.

CreneHb C HaTypalbHBIM TIOKa3aTelIeM: OIpeAeNieHHue, MpeodpazoBaHue
BBIPAKEHUI HA OCHOBE OIPEIEICHHUS, 3aITUCh OOJIBIINUX YHUCET.

[IporneHThI, 3aMUCh MPOLEHTOB B BUE ApOOU U ApOOU B BUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4¥ HA MIPOLEHTHI, PELICHNE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumMeHeHnE  TNPU3HAKOB  JACIUMOCTH, Pa3jIO)KEHUE HA  MHOXKHWTEIU
HATYpPAJIbHBIX YHCE.

PeanbHbpie  3aBUCMMOCTH, B TOM  4YuClIe TmpsMas U oOparHas
IIPONIOPLUMOHAIIBHOCTH.

Anzebpauueckue evipasriceHus

[lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHHS C NEpeMeHHOU. JlomycTumbie
3HAYCHMS TepeMeHHbIX. [Ipe/icTaBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUIE
(dopmynbl. Berarciienus no gopmyinam.

[IpeobpazoBanre OYKBEHHBIX BbIpaKEHUM, TOKIECTBEHHO PABHbBIC BHIPAXKEHUSI,
npaBuja npeoOpa3oBaHUsl CyMM W MPOU3BEACHMM, MpaBuia PACKPBITHS CKOOOK U
pUBEACHUS MOJOOHBIX CIIaraeMbIX.

CBONCTBA CTENEHU C HATYPAJIBHBIM MTOKA3aTEJEM.

OpHowiensl 1 MHOrowjeHbl. CteneHb MHorousieHa. Clo)KeHue, BbIYUTAHHE,
YMHOKE€HUE MHOTOWICHOB. DOPMYIIbl COKPAIIEHHOIO YMHOXEHHUS: KBaApaT CyMMBI U
KBajJpar pasHoctu. Popmyiia pasHOCTH KBaApaToB. Pa3nokeHWe MHOrOYJIEHOB HA
MHOXHUTEIH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBWiIa NpPeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCUJIBHOCTDb YPABHEHUH.

JIuHerHOe ypaBHEHHWE C OJHOM IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOTO
yYpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUN. COCTaBIEHHE YPABHEHUH IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € IOMOIIBI YPABHEHHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux®. Cucrema aByx
JVHEWHBIX YpPAaBHEHHW C JBYMs IIEpEMEHHBIMU. PelieHue cucreM ypaBHEHHMU
Croco0oM ToJICTaHOBKH. [IpuMepsl pelieHus TeKCTOBBIX 33/1ad C TTOMOIIBI0 CHCTEM
YpaBHEHUN.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsMoi. Uucnosele nMpomexyTKu. PaccTtosHne Mexay
IBYMs TOYKAMU KOOPAMHATHOMN NPSIMOIA.

[IpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGcuucca u opArHaTa TOUYKU
Ha KoopJauHATHOU miockocTH. [Ipumepsl rpadukoB, 3anaHHbix Gopmynamu. Yrenue
rpauKOB peanbHbIX 3aBUCUMOCTEH.

[Tonsitue ynkiuu. I'padux Gynkiuu. CroiictBa GpyHkuil. JlnneitHas GhyHKus,



e€ rpaduk. 'paduk pyakuu y = kKX + 0. Ipaguueckoe pewenue nunetinvix ypasrnenuil
u cucmem JUHEUHbIX YPABHEHU.

8 KJIACC

Yucna u eviyucnenusn

KBagpatHbeiii KopeHb W3 uyucna. [louamue 006 uppayuoHaIbHOM YUCTe.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYMCIICHUSM. /[elicmeumenbHble Yucia.

CreneHb C LENbIM MTOKa3aTeaeM U €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCTA.

Anzebpauueckue viparxcenus

KBagpaTHbIil TpEXUIEH; pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast qpo0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXCHHE, JIEJIEHHME anreOpanyeckux  JpoOeil.
PanmonanbHble BEIpaKEHUS U UX IPE0Opa3OBaHueE.

Ypasuenus u nepasencmea

KBaapatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TMHEWHBIM U KBaJApaTHbIM. [[pocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayusi ypagHenuii ¢ 08yMs NEPeMEeHHbIMU U CUCHEM
JIUHEUHbIX YpAGHeHUU ¢ O08yMsa nepemenHulmu. llpuMepbl pelieHHus CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

Dynkyuu

[Tonsitue Pynkimu. O61acTh ONpEIETCHUS 1 MHOXKECTBO 3HAUCHUN (YHKIIUU.
Cnioco0Obl 3a1anust QyHKIHMA.

I'padux dbynkuuu. Urenune cBoilcTB ¢pyHkumuu no e€ rpadguky. [Ipumepsl
rpa@ukoB (QYHKIMA, OTPaXKAOIIUX peaJbHbIE MPOIIECCHI.

OyHKIMM, ONMCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHBIE

3aBHCHMOCTH, MX rpadukn. ynkmuny = X%,y = X%y = X, ¥ = k. I'paguueckoe

peuienue ypasHeHul u Cucmem ypasHeHul.

9 KVIACC

Yucna u eviuucienusn
JleicTBUTEIBbHBIE YHCJIA
PanmonanbHble 4uCla, UPPAYUOHATbHBIE HUCIA, KOHEUHble U OecKoHeuHbvle



OdecsmuuHvle Opodbu. Mruodcecmso OelicmeumenbHblX Yucell, 0eliucmeumelibHvie YUCid
Kak beckoHeunble decsamuynvie Opoou. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHONCECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOLL.

Cpagnenue  OelicmeumenvbHbIX — Yucel, dapu@memuyeckue Oeucmeus ¢
0elcmeumenbHblMu YUCIAMU.

N3mepennsi, npudankeHns, oueHK Pazmeposl 00beKTOB OKPYKAKOLIETro

Mupa, AJMTEJBbHOCTh  IMPOLECCOB BOKPYKAKIIEM MHPE.

[TpubmmkénHoe 3HaYCHWE BEIWYMHBI, TOYHOCTh TpHOIMKeHuss. OKpyTiieHHue
yucen. [ Ipukuaka u oueHka pe3ynbTaToOB BHIYUCICHHIM.

Ypasnenus u nepasencmea

YpaBHeHuUs ¢ OHOM NepeMEeHHOM

JIunenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PellleHre ypaBHEHUM, CBOJSIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHUul mpemvel U 4emeepmou
cmenemel pasiodHceHuem Ha MHONCUMEU.

Pemenue qpoOHO-palimOHAIbHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpandeckuM METOIO0M.

Cucrembl ypaBHeHU I

VYpaBHeHHEe C AByMsl MEPEMEHHBIMU U €ro rpaduk. Permenue cucrem aByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucteM IByX YpaBHEHUU,
OIHO U3 KOTOpBIX JIMHEHHOe, a JApyroe — BTOpoil cteneHu. ['paduueckas
MHTEpIIpeTalus CUCTEMbl YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 ajireOpandyeckuM CIIOCOOOM.

HepasencrBa

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OOHOM NepeMeHHOW. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HepaBeHCTBa.
I'paduueckass uHTepripeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MepEMEHHBIMH.

Dyukyuu

KBagparuunas dyukums, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI apadoJIbl, 0Cb CHMMETPHUU MAapadOJIbL.

['paduku byHKITHIA: y =Kkx, y =kx+ b, y = X2,
y = yX, ¥ = kunx cBoiictsa.

X

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue v criocoObl 3aJaHUSI YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[IoHsiTHE YKCIOBOM NOCIEIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOH hopmyIioi u popmyIoit N-Tro YeHa.

ApudmMeTHyeckas U reoMeTpuyecKasi Nporpeccum

ApudmeTrnueckass U reomeTpuyeckas mporpeccur. Popmyasl N-ro WieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCcCrii, CyMMBI IIEPBBIX N UJICHOB.

Hzobpasicenue unenos apugmemuueckou u 2eoMempuieckol npozpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHetHbIll U SKCNOHEHYUATbHbIU POCHI.
Cnooicnvie npoyenmui.



3.IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMSI K OOYYEHHIO MaTeMaTHKE U IEJCHANpPaBICHHON MO3HABATEIbHOU
NEeSTEBHOCTH;

MOBBIIIEHUE YpPOBHS CBOEH  KOMIIETEHTHOCTH  4Ye€pe3  MPAKTUUYECKYIO
NEeSTEIBHOCTD, TPEOYIONIYI0 MAaTEMAaTUYECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y APYTUX JFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBHE rapaHTHil ycliexa;

cnocobHocTh oOy4aromuxcs ¢ 3[IP kK oco3HaHHWIO CBOMX JOEPUIUTOB U
MIPOSIBIICHUE CTPEMJIEHUS K UX MPEOIO0JIEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTABUTH TOCTUKUMBIE LIETIH;

YMEHUE pa3InyaTh y4eOHbIE CUTyallud, B KOTOPBIX MOJKHO JI€HCTBOBATH
CaMOCTOATENIbHO, W CHUTyalluHh, TJ€ CJEQyeT BOCHOJIb30BaThCS CIPABOYHOM
nH(popManuen Wik IpyruMu BCIIOMOTATEIbHBIMU CPEJICTBAMY;

CIIOCOOHOCTh MEPEHOCUTH MOJTyUYEHHBIE B X0J1€ 00YUEHMsI 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (TIpU PELIEHUH KUTEHCKUX 3a/1a4, TPEOYIOLMX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAHUSAX M IMpaBUIIAX MPOBEACHUS
MPOMEXKYTOUYHOW M UTOTOBOM aTTECTALNY;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu Y4eOHbIMU NOZHACAM ESIbHLIMU OCUICHBUAMU

yYCTaHABJIMBATh  NPUYMHHO-CJICJACTBEHHbICE CBSI3U B XOJ€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

BBISBJIATH JACPUIUAT JAHHBIX, HEOOXOIUMBIX JJIS PEIICHUS MOCTaBJICHHOM
3a/1ayu;

C TIOMOIIIBIO YUYHUTEIIS BBIOUPATh CIIOCO0 pelIeHUs MaTEeMaTUUECKON 3a/1auu
(cpaBHUBaATh BO3MOKHbBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh W TpeoOpa3oBhIBATh 3HAKM W CUMBOJBI B XOJAC PEIICHUS
MaTeMaTUYECKUX 3a]1a4;

YCTaHABJIMBATh UCKOMOE U JIAHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1a4u;

MOHUMATh U UHTEPIPETUPOBATH UHGOPMAIIHUIO PA3IMYHBIX BUJIOB U (HOpM
Ipe/ICTaBIICHNUS,

WUTIOCTPUPOBATH pelllaeMble 3a/1a4u rpaduuEeCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aTOMUHATH U CUCTEMATU3UPOBATH MH(OpPMAIHIO.

MOHUMATh U KCIIOJIH30BAaTh MATEMATHUECKHUE CPEICTBA HATTSAHOCTH (TpauKH,
IuarpaMMbl, TaOJUIBI, CXEMbl W JAp.) I WUIIOCTPAlliK, WHTEPIPETaIlny,
apryMeHTaluu.



OBjiajeHne  yHMBEPCAJIbHBIMM  Y4eOHBIMH  KOMMYHHKATHBHBIMH
AeCTBUSIMM:

OpraHU30BLIBATh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NESITEIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHME CTIOCOOBI pabOTHI; paboTaTh B TPYIIIE:
HaxOJUTh OOIlee PEIICHUE W pa3peniath KOH(MIUKTHI HAa OCHOBE COIJIACOBAHUS
MO3UIINN U yu€Ta MHTEPECOB; CAyMaTh NapTHEPA; GOPMYIUPOBATh, APTYMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB IMPU HAIMYUU PA3HBIX TOYEK
3peHUs W pa3peliaTh KOHQIUKTHI Ha OCHOBE y4€Ta MHTEPECOB M TMO3MIMI BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOI IMO3ULHMI0 WU KOOPAMHUPOBATH €€ C MO3UIUAMHU
napTHEPOB B COTPYIHUYECTBE NPHU BHIPAOOTKE OOIIEro pElIeHUs B COBMECTHOM
NEATEIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh PabOTHI, JOCTUTaTh Kaye€CTBEHHOTO pe3yibTaTa M
KOOPJIMHUPOBATH CBOM JICUCTBHUS C APYTUMU YIECHAMHU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOTYKT.

Osnaodenue ynugeepcanbHblMu y4UeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:

CTaBUTh 1I€JIM, BBIOUpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS YYCOHBIX
MaTeMaTUYECKHUX MPoOieMm;

IUIAHUPOBATh U OCYLIECTBIIATH JEATEIbHOCTh, HAIPABICHHYIO HA pEILICHUE
3a71a4 UCCIIEI0OBATEIBCKOTO XapaKTepa.

dbopMmynupoBaTh W yACpKUBaTh YYEOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJIEJ0BATEIbHOCTh JCHCTBUM;

OCYIIECTBJISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT YUYCOHOW MaTEeMaTUIECKON
NEATEIBHOCTH;

aJICKBaTHO OLICHUBATh MPABUILHOCTD UJIM OIIMOOYHOCTD BBIMOJHEHUS YU4eOHOM
3a1a4u, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOXKHOCTHU €€ pelleHuUs;

CJIMYaTh CHOCO0 NEWCTBUS M €ro Pe3ysibTaT ¢ 33JaHHBIM 3TAJOHOM C IIEJIbIO
0oOHapy>KeHHsI OTKJIOHEHUH U OTIMYMM OT 3TaJIOHA.

MpEeABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH y4eOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NeSTeTLHOCTH, OMPEEIATh TMO3UTUBHBIE M3MEHEHUS U HaIpaBJCHUs, TPeOYroIIue
JajabHenIe padoThl;

peryJMpoBaTh CIOCOO BBIPAKEHUS SMOIIUM.

NPEAMETHBIE PE3YJIbTATBI

Pesynbratel ocBoeHus: yuebHoro npenmera «Marematuka (BKIIoyas anredpy,
TFE€OMETPHUIO0, BEPOSTHOCTh M CTATUCTUKY)», PacCIpeleseHHbIE 10 rojaM oOydeHwus,
(GopMyIUpPYIOTCS MO MPUHIUITY A00ABICHUS HOBBIX PE3YJIbTAaTOB OT rojia K Fojy, yKe
HAa3BaHHBIC B IPEABIAYIINX TOJaX MO3ULINH, KaK IIPABUIIO, TOCIOBHO HE TOBTOPSIOTCH,

HO YUYHUTBIBAIOTCA.
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4. TEMATUYECKOE NITAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOAAM OBYY€C€HHUA)

7xaacc (He menee 102 u)

Ha3zBanue
pasneia (TemMbl)
OcHoBHOE coJep:kaHue OcHOBHbBIE BU/IbI 1eATEJIbHOCTH 00Y4AKOIIHUXCS
Kypca (4ucj10
4acoB)

Yucaan [ToHsiTHE palMOHATBLHOIO YKCIA. CucTeMaTH3HPOBATH U 000ralIATh 3HAHUS 00 OOBIKHOBEHHBIX

BbIYMCJICHUS. ApudmeTndeckne IeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U JICCATUYHBIX TPOOSX.

PanuonanbHble CpaBHeHUeE, YIIOPSIOYMBAHUE PAIIMOHATBHBIX YHCEIL. CpaBHUBATH M YHNOPSIA0YHUBATH JAPOOM, TpeoOpa3oBbIBas MpHU

yncaa CreneHsb C HATYPAJIbHBIM [TOKA3aTEJIEM. HEOOXOUMOCTH  JCCSITHYHBIE JpoOM B  OOBIKHOBEHHBIC,

(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpoOH, MPOIEHTHI U3 PeallbHOM | OOBIKHOBEHHBIE B JECATHUYHBIC, B YACTHOCTH B OECKOHEUHYIO
MIPaKTUKH. JECATUYHYIO APOOb.
[TpusHakn  OenMMOCTH,  pasjokeHuss Ha  MHoxuTenu |[IpuMeHsaTsr  pa3HooOpa3Hble  CcHOCOOBI W MPUEMBI
HATypaJbHBIX YHCET. BbIYHMCJICHUS 3HAYEHUI APOOHBIX BBIPAMKEHMH, COIEpKAIINX
PeanbHbie 3aBUCUMOCTH. [Ipsimas u oOpaTHas | OOBIKHOBEHHBIC ¥ JCCATHYHBIC JpOOHM: 3aMEHATH TIpH
MIPOTIOPIIHOHAIIBHOCTH. HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOW W

OOBIKHOBEHHYIO JI€CATUYHON, MPUBOIUTH BbIpaXkeHHE K (opme,
HaubOosnee ymoOHOW /Uis BBIYUCICHUN, MPeoOpa3oBHIBATH
}lp06HBIe BI)Ipa)KeHI/IS[ Ha YMHO)KGHI/IC N JOCJIICHHUC HOCECATHUYHBIX
JIpo0Oei K IEHCTBUAM € IENBIMU YUCIaMU (TIpU HEOOXOJMMOCTH C
HaIPaBJISIONMICH MTOMOIIIBIO).

IIpuBoauTh 4YKc/I0OBbIe U OyYKBEHHbIC NPHUMEPBbI CTEIEHU C
HaTypaJ'IBHBIM IIOKa3aTeJIEM, O6’BHCH$[$[ 3HAUYCHUI OCHOBAHUA
CTENEHHU M IMOKAa3aTeNs CTEIEHM, HaXOIWUTh 3HAUYE€HUs CTEIeHEH

Brza a’ (a — moboe parMoHaIbHOE YHCIIO, N — HATYPaJbHOE
YHCII0) C OMOPOI Ha CIIPaBOYHYIO UH(DOPMAIIHIO.

[lonumMate cMbICa 3anMCH 0OJBIIMX YHCEJ € MOMOIIbIO
AeCATHYHBIX Apoleil U creneHei yucaa 10, npuMeHsATh UX B
peajJbHbIX CHTYallHSAX.




le/IMeHSITb IMPpU3HAKH OCJIMMOCTH, PA3JIOKCHUA HA MHOXUTCIN
HaTypaJlbHBIX YUCEII.

Pemiath npocreiimme 3aa4u Ha 9aCTH, IPOLIEHTBI, POTIOPIIHH,
Ha HaXOXKJIeHUE JIpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npoOu (TpoIeHTy), IpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupare,
OIIEHUBATH PA3IIMYHBIC PEIICHUS, 3allMCH PEIICHUN TEKCTOBBIX
3ajad.

Pacnio3zHaBaTh U 00BSICHATH, ONIUPASACH HA OTIPEACTICHUS, TPSIMO
MPOIMOPLHUOHANIbHBIE u o0OpatHO MPOIOPLUOHANILHBIE
3aBHCHMOCTH MEXKIYy BEIMYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEl M3 pealbHOTO MHpa, M3 JPYTHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiinre NpakTHKO-OPUEHTHPOBAHHBIE 321aYH HA
apoowu, NMPOLEHTHI, NpAMYI0 " o0paTHy10
NMPONOPIMOHAIBLHOCTH, MTPOMOPIHH.

Auaredpanvyeckue
BbIPa’KeHUS
(27 v)

bykBenHsble BoipakeHus. [lepemennslie. JlomycTumble 3HaYEHUS
NepeMEHHBIX. DOpMYIIBL.

[TpeoOpazoBaHne OYKBEHHBIX BBIPa)KEHUMN, paCKpbITHE CKOOOK
U TIpUBE/ICHUE MOT00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHN C HATYpaJIbHBIM I10KA3aTEIEM.
MHOrouseHs»l. Crnoxenue, BBIYHUTAHUE, YMHOXEHHE
MHOTO4JeHOB.  DOpMyjbl  COKPAaIIEHHOTO  YMHOXKEHHS.
Pa3noxeHne MHOro4JI€HOB HA MHOYKHUTEIIH.

OBiaagernb Ha 0a3zoBoM YPOBHe anreOpanveckoit
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATh €€ B Ipolecce
OCBOCHHMSI yUeOHOT0 MaTepuania.

Haxoauth 3HaueHust OyKBEHHBIX BBIPDAKEHHH TNpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BBIUMCIIEHUS 11O (hopMyiam.
BbinosHATL npeoOpa3oBaHUs 1IEJIOT0 BBIPAXKEHHUSI B MHOTOWJIEH
NPUBEJCHUEM MOJO0OHBIX CIIaraéMbIX, PaCKphITHEM CKOOOK.
BbINOJHATL yMHOXKEHUE OJHOYJIEHAa Ha MHOTOWIEH U
MHOTO4YJI€eHa Ha MHOTOWIEH, NPUMEHAATh (OpMyJbl KBajapara
CyMMBl M KBaJpaTa pa3HOCTH C OINOpPOH Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcymecTBaATh Pa3lIoKEHUE MHOTOWIEHOB HAa MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKH OOIEro MHOXHUTENS, IPUMEHEHUS
dopMynIbl  pasHOCTH  KBaJpaToB, (OpMyl  COKpamIEHHOTO
YMHOKEHUS C ONIOPOM Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensiTe 1peoOpa3oBaHUE MHOTOWIEHOB Ui PEIICHUS

Pa3JIMUHBIX 3aaa4 M3 MATCMATHKH, CMCIKHBIX NPCAMCTOB, M3
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peanbHON IPAKTUKHU.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTUS MATCMATHKH.

YpaBHeHus
U HEPaBEHCTBA
(20 u)

VYpaBHeHuE, IIpaBuJIa npeoOpa3oBaHus YPaBHEHUH,
PaBHOCUJIBHOCTh YPAaBHECHU.

JIuneiiHOe ypaBHEHHE C OJTHON IEPEMEHHON

IIEPEMEHHOM, PEIICHNE JIMHEVHBIX ypaBHEHUN. Pemenne 3anau
C IIOMOILBIO YPABHEHUM.

Jlunetinoe ypaenenue ¢ 08yMs NepemMeHHbIMU U €20 2PAGUK.
Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.
Pemenue cucrem ypaBHEHHH CIIOCOOOM IIOJACTAaHOBKH U
CHOCOOOM CIIOKEHHUSL.

Pemiate nuHEHHOE ypaBHEHME C OJHOM IIEPEMEHHOW, IPUMEHAS
MpaBHJIA [IEPEX0Ja OT UCXOJHOIO YPAaBHEHUS K PABHOCHIBHOMY
emy Oosnee nnpoctoro Buja. IlpoBepsTs, ABIsSETCA I KOHKPETHOE
YKCJI0O KOPHEM YPaBHEHUS.

IlopOupars npuMepsbl map 4YKCesN, SBISIOLUXCS PELICHHEM
JIMHEMHOTO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpadUK JHUHEHHOTO
YpaBHEHHsSI C JBYMs IE€PEMEHHBIMH (P HEOOXOIMMOCTH C
UCIOJIb30BAHUEM CMBICIIOBOM OIOpPBI); MOJIB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHH C
JIBYMs1 IEPEMEHHBIMH C OIIOPO Ha aTOPUTM YU€OHBIX AEHCTBUI.
CocTaBJifITh U pemiaTh ypaBHEHUE W CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1auyd TIOJy4EHHBIH pE3yJbTaT C ONOpPOM Ha
BOIIPOCHBIN IIJIaH.

Koopannatsl
U rpadguku.
DOyHKIUH
(24 )

Koopaunara Touku Ha npsiMoid. YncI0BbIE IPOMEXKYTKH.
PaccrosiHne Mexny 1ByMsl TOUKaMH KOOPAMHATHOW MPSMON
[TpstmoyronbHas cucreMa KOOpAUHAT Ha IockocTu. [Ipumepsl
rpaduKoB, 3a1aHHbIX hopmynamu. UteHne rpadukoB pearbHBIX
3aBUCUMOCTEH.

[Tonstue Qynxmuu. I'papux ¢ynkumu. CpoiicTBa (QyHKIUIL.
Jluneiinass ~ gynkuus. Iloctpoenme rpaduka JTUHEHHOM
bynkimu. ['paduk Gyaknuun y = kx + b.

H3o0paxath Ha KOOPJMHATHOU psAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH,
MHTEPBAJIbl; 3aMUCHIBATh UX Ha aJire0panueckoM sI3bIKe.
OtrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTHh TI'paUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOopMyJaMH, B TOM YHCII€ C MOMOIIbI0 HU(POBBIX
nmabopaTopuid.

I[IpumeHnsiTh, M3y4YaTh NpeuMMYIECTBA, HHTEPINPETHPOBATH
rpaduuecKuil crocod MnpencTaBleHus U aHAJIM3a Pa3HOOOPa3HOi
KU3HEHHOH MH(pOpMAIHH.

OcBauBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKIUH, OBIAJEBATh
(YHKIMOHAJIHLHON TEPMHHOJIOTHUEH.
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Pacno3naBathb JimHeliHy0 QyHKIMIO Y = KX + D, omucwhIiBaThH
e€ CBOIiCTBA B 3aBUCHMOCTH OT 3HaueHUil koadduunentos K u b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpours rpaduku mHeiHON QyHkunu, GyHkuun 'y = kX + b
Hcnoas3oBaTh HU(PPOBBIE pecypehl sl TOCTPOSHUS rPadHKOB
(byHKINH ¥ U3y9EHUS] UX CBOMCTB.

[lpuBOaUTE TpUMEPHl JIMHEWHBIX 3aBHCUMOCTEH B peaibHBIX
NPOIIECCAX U SIBICHUSX.

IToBTOpEHHE
H 00001IeHUe

(6 )

[ToBTOpEHNE OCHOBHBIX MOHITHH W METOJIOB Kypca / Kiacca,
000011IeHE 3HAHUHA.

BbiOuparh, mNpUMeHSTH CHOCOOBI  CPAaBHEHHUS  YHUCEI,
BBIUMCJICHUM,  MpeoO0pa3oBaHMIl  BBIPAXKEHHH,  pelIeHus
ypaBHEHUU MTPU HEOOXOTUMOCTH C HAIMPABIISIONIECH TOMOIIIBIO.
OcyuiecTBAATE CAMOKOHTPOJIb BBIINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYMCICHUH, MPEOOpa3OBaHUN,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUS U1 DPELIEHUs 3aJad M3 JpYyrux
MIPEIMETOB.

Pemats mnpocreiilmime TeKCTOBbIE 3aJa4M,
BBIOHPATH CNIOCO0OBI PELICHUS 3a1a4H.

CpaBHUBATD,

8kJuacc (He

Menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBaznpatHslit kopenb u3 uucna. [lonamue 06 uppayuonansHom | @opmMyJIMpoBaTh OINpeae/ieHHe KBaIPaTHOTO KOPHS M3 4HCIa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEIL. apu(MeTHyecKkoro KBaJpaTHOrO KOpHS MpPH HEOOXOAMMOCTH C
KBanparnsie Heticmeumenvnvlie uucna. CpasHenue 0elicmeumenshbix Yucesl. | BU3yaabHON OMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

HpI/IMeHHTb OIICpalui0 H3BJICUCHUA KBAAPATHOI'O KOPHA U3
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(15 u) YpaBHeHuE Buja X2 = a. YHCIia, MCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apudMeTHIecKux KBaJIpaTHBIX KOpHEH. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIMUX | IECATUYHBIMU IPOOSIMH.
KBaJpPaTHBIC KOPHHU. CpaBHuUBaTL M YNOPSAAOYHMBATH  palMOHAJbHBIE U
MPpaLMOHAIIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIFOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHU mpu & > 0.
HccaenoBarb cBOWCTBA KBaJpPaTHBIX KOpPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJIbKYJIATOPA
(KoMTIBIOTEPA).
IlpumenaTs cBOMCTBA apu(MeTHYECKMX KOpHe#ll s
npeodpPa3oBaHUA BbIPAKEHHUI.
BbinosHATL mpocreiilmme 1npeo0pa3oBaHUsl  BBIPAXKCHMUI,
coJiepKalluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHBbIE U3
reOMETPUUECKUX M (PU3NYEeCKUX (HOpMyI MPpH HEOOXOIUMOCTH C
OIIOpPOH Ha IPABUIIO.
BoruncasaTs 3Ha4eHHUs BBIPA)KCHUMN, COJEPKAINX KBaJpaTHBIE
KOpPHU, UCHIOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B X04e pelIeHUs 3a7ad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PA3BUTHS MAaTEeMAaTHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTanaapTHas 3anuch yucia. | @opMyJMpoBaTh OnpeiesieHHe CTEIEHH C 1IeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOEero Mupa (0T dJIEMEHTAPHBIX (ipu HEOOXOUMOCTH TI0 BU3yaJILHOM OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENBHOCTH IporieccoB | [IpeacTaBasiTh 3anUch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MUpE. Bujge. CpaBHUBATBL 4YnClIa M BEJIWYMHBI, 3alMCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCII0JIb30BaHNuEM crerneHu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQXEHHUS Pa3MepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3ANMKCHLIBATH B CUMBOJIMYECKOil (opme u
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WIIJTIOCTPHPOBATL IIPHUMEpPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

nokasareneM (Ipd  HEOOXOJMMOCTM € HCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
I[IpuMensiTh  cBOMiCcTBA CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJECPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJB30BAHUEM  CIIPAaBOYHOW uHGpopManyy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHIAPTHOM BUJIC
(YMHOXEHHE, [IeJICHUE, BO3BE/ICHHUE B CTEIICHB).

Aareopanuyeckne |KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxudicHa | PacmosHaBaTh — KBaJpaTHBIM — TpEXUYJIEH,  YCTaHABJIMBATb

BbIPaKCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTB €I0 Pa3JI0KECHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AJITOPUTM ITPaBUIIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomyCTHUMbIE 3HAaYEHUS IEPEMEHHBIX, | 3anucbIBaTH anreOpandeckue BeipakeHus. HaxoauTb o6mactp

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PallMOHAIEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokpareHue pooei. BbINOJHATL 4KCIOBBIE NTOACTAHOBKH U BBIYMCJIATH 3HAYCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOpA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpazoBanue BblpakeHuil, | @OpMyJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

coJiepKalnx anredpandyeckue apoou. NPUMEHATHb €ro JUIs MpeoOpa3oBaHust ApooOeil.

BbInoHATL AeiicTBUSI ¢ anreOpanyecKuMu ApoOsSMHU IpU
HEOOXOIUMOCTH ¢ Hampasisoomed nomouibio. IlpuMensarTs
npeoOpa3oBaHusl BBIPXKEHUN JUIS pellieHus 3aaad. BeipakaTtb
nepeMeHHble 13 Gopmyn (PU3NYECKUX, TE€OMETPUUYECKUX,
OIUCHIBAIOIINX OBITOBBIE CUTYAIlMHM) NPH HEOOXOAUMOCTH C
HAIPABJISIONIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

1 HepaBeHCTBA. dopMmya KOpHER KBaApaTHOIO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBaaparnbie Pemenne ypaBHeHuil, cBoasmuxcs K KBagpatHsIM. [Ipocreiinme | pemiaTb KBajipaTHble YPaBHeHUs] — TIOJHbIE M HEMOJHbIE (C

YPABHEHHUA JIpOoOHO-pallOHATILHBIE YPAaBHEHHUS. UCIOJIb30BAaHUEM CIIPABOYHON MHPOPMALIUN).

(15 v) Pemenne TEKCTOBBIX 3aJady ¢ NOMOLIBI0  KBaapaTHbIX | [IpoBoauTh mpocTeiimme uccjiel0BaHusl KBaJIPATHBIX
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YpaBHEHUU.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C TOMOUIBIO
peoOpa3oBaHUl ¥ 3aMEHOM MIEPEMEHHOM € OMOPOH Ha aNTOPUTM
npaBuia.

HabaonaTts M aHaJAM3MpPOBATH CBS3b MEXKIY KOpDHSMHU U
K03 pHLIHEHTaMU KBAJPAaTHOTO YPaBHEHUSI.

Ilpumensmo meopemy Buema 0nsa pewenus 3aday (c
UCNONIL308AHUEM 00PA3YQA).

Pemats TekcTOBBIE 3aJaYM  ANTeOpPanvYecKUM CIIOCOOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3aJadd K
anreOpanveckod MOJAENIH MyTEM COCTaBICHHS YpaBHEHHS (TIpU
HEOOXOJMMOCTH €  HampaBISIOMIEH IMOMOIIBIO);  peliaTh
COCTaBIICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHS anreOph.

YpaBHeHus JluHeliHOEe ypaBHEHHE C JABYMsS II€PEMEHHBIMH, €ro rpaduk,| Pacmo3HaBaThb JMHEHbIE ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.
W HepaBeHCTBA. MPUMEPHI PEIlIeHUs] yPAaBHEHUH B IIENbIX YHCIaX. Crponth rpaduku JHHEHHBIX YpaBHEHHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM JOBYyX JMHEWHBIX YypaBHEHHH C JBYMS |HCHOJb3Yysl HH(POBbIe pecypesl (IIpH HEOO0XO/UMOCTH €
ypaBHEeHU NEpEeMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aIrOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YpaBHEHUH C ABYMS IEPEMEHHBIMH. Paznuyare napajuienpHbple M NEPECEKAOIINECS MPAMBIE IO UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8YMs NepeMeHHbIMU. Pematp cucrembl JABYX JIMHEHHBIX YpPAaBHEHUH C JIByMs
Penienne TEKCTOBBIX 3a7a4 C TOMOLIBIO CUCTEM YPABHEHHM. IIEPEMEHHBIMU MOJICTAHOBKOMN U CIIOKEHUEM.
Pemarh npocreiinie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SBJSIeTCS JTMHEHHBIM IPU HEOOXOIMMOCTH C HampaBJsoLIeit
ITOMOLUIBIO.
Ipugooums  cpaghuueckyro  unmepnpemauuro  pewierus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpanyecKM CIOCOOOM.
YpaBHeHust YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. ®opmyMpOBaTH CBONCTBA YHUCIIOBBIX HEPaBEHCTB,

U HEpaBeHCTBA.

HepapenctBo ¢ oaHOM niepeMeHHoM. JInHeliHble HEpaBEHCTBA C

WJUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M WX pemieHue. CHCTEMBbl JMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW MEPEMEHHOM U UX pELICHUE. Pemars JuHEliHBIE HEpPABEHCTBA C OJHOW TEPEMEHHOM,
N300paxeHne pemnieHns: TMHEHHOTO HEPAaBEHCTBA M UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPABEHCTB HA YHCIOBOU MPSIMOI MPH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstne ¢ynkumu. OOIacTb OMpenesieHUs] U MHOMXECTBO Hcnonb3oBaTh  QYHKIMOHAIGHYIO ~ TEPMHUHOJIOTHIO W

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyrnamu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BAaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (QYHKINU HA OCHOBE €€ rpaduuecKoro
NpEJICTaBICHUsT TMpH  HEOOXOJUMOCTH C  HaIpaBIsIOIIEH
MOMOIIBIO.
Hcnoab3oBarh  QYHKIMOHAIBHYIO ~ TEPMUHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpadUKOB, OTpaKAIOMUX peaTbHbIE
nporecckl W siBieHus. IIpUBOIMTH NMPUMeEPBI TPOIECCOB U
SIBIIGHUH C 3a/IaHHBIMH CBOMCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHbIE MPOrPAMMBI JIJIsI TOCTPOCHUS
rpadukoB QpyHKINN U U3y4YEHUS] X CBOHCTB

DyHKINH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

YuciaoBble rpadukoB QyHKINN, OTPAKAIONIUX PEATBHBIE MTPOIIECCHI. paccMaTpUBaEMBIX BEIHYMH MO 3HAYSCHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 41 00paTHyIO | B HEeclIOXHBIX Cly4asx BbIpa:KaTh (GOpMYJI0i 3aBHCHMOCTH

(9 9) IPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. |Mexay BeTHIHMHAMHE.

I'paduk pysKEm Yy = X°.
Oyukmuu y = X2,y = x5,y = Jx,y = ’f; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHMS OJHOHU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMaTH4YeCKH TI0JIOKEHHWE Ha KOOPAMHATHOM INIOCKOCTH

rpadukoB (yHKIUH BUga: y = NG y = X3,

BCJIMYHUHBI B
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y= \/X, y = ]f;

Hcnonb3oBarh QyHKIHOHANBHO-TPAadUYECKHE
NpeACTABJICHUS U PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTe uudppoBbIe pecypehl s MOCTPOSHUS TpadUKOB

GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

[ToBTOpEHNE OCHOBHBIX MOHATHH W METOJIOB KypcoB 7 u 8
KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsiTH CcHOCOOBI  CpPaBHEHUS 4YMCEJl, BBIYMCICHUH,
npeoOpa3oBaHuil BbIPAXKEHUH, peILICHHs] ypaBHEHUH.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BBIYMCICHUH, MPEOOpa3OBaHU,
MOCTPOCHUH.

Pemate 3agaum M3 peajnbHOH JKM3HHM, NIPHMEHATH
MaTe€MaTU4YeCKUe 3HaHUSA U1 pEUICHUs 3a1a4 U3 JPYruxX
IIPEIMETOB.

Pemath TekcTOBBIC 321241, CPAaBHUBAThH, BBIOMPATH CIOCOOBI
pelIeHus 3a1a4u.

9kaacc (He menee 102 1)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci1o

OcHoBHOe coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
YUucaa u PannonanbHble uucna, uppayuonanvHvle uucia, KoHeunvle u|Pa3BuBaThL MpeaCTaBJIeHUs] O 4YHCIaX: OT MHOXECTBa
BBIYMCJICHHS. beckoneunvie oecamuyHble opoou. MHnoocecmeo | HATYpabHBIX YHCET 10 MHOXKECTBA JEHCTBUTENbHBIX YHCET.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCH c BO3MOKHOCTBIO MIpeICTaBICHUS
yucaa beckoHeuHvle decamuuHvle Opodou. Bzaumno oOHo3HAUHOE JNEHCTBUTENLHOTO YHCIa KaK OSCKOHEYHOW JECATUYHOU IIpoOH,
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(9 uv) coomeemcmeue Mexcoy MHONCECMBOM OeliCMEUMeNbHbIX Yucesl | IPUMEHATb JIeCATHYHBIE NPUONMKEHHUS pAlMOHATBHBIX H
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOU. MPPALMOHAIILHBIX YHACEI.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuyeckue|3anucvliéams, cpasnueamsy u ynopaoouueamao
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCa.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh MPUOIDKEHUS. | BLINOJHATH, codYeTas YCTHbIE M IHCHbMEHHBIC IPHUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKAa pPE3yJabTaTOB|apupMeTHyecKHe [eCTBUA C pPALUOHAIBHBIMH YHCIAMHU;
BBIUHCIICHU. HAXOMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOPHEW; BBIYMCJIATH 3HAUCHUS] YUCIIOBBIX BBIPAKCHUM.
IMosyunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTEJIBHBIX
qucell B IPAKTUYECKOM IEATEIBHOCTH YEI0BEKa.
AHaJIM3MPOBATh U JeJaTh BbIBOAbLI (IIOCI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHUS AEHCTBUTEIBHOIO 4HCIa
IIPY PELICHUN 3aay.
OxkpyriasiTh JEHCTBUTEIbHBIE YKCIIA, BBINOJHATH NPUKHIAKY
pe3ynbTaTa  BBIYHMCICHHM, OLEHKY 3HAYEHHW YHUCIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UICTOPUEN PA3BHTHS MAaTEeMAaTHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3alOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JMHENHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. PelieHue ypaBHEHM, CBOISAIIMXCS |(IpU HEOOXOAMMOCTH C OHNOpPOM HA QJIrOPUTM  y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1ieible U APOOHbIE YpaBHEHHUS.
(14 ) cmenenell pasnodceHuem Ha MHONCUMENU. Pemarh JiMHeliHble W KBaJApaTHbIe YPABHEHHS, YPAaBHEHUS,
Pemenne 1poOGHO-palMOHAIBHBIX YPAaBHEHUIA. CBOJSIIMECS K HHUM, MpocTelne ApoOHO-palMOHATIBLHBIE
Pemenne TeKCTOBBIX 3a7a4 ajreOpandeckuM METO/IOM. YpaBHEHHSI.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M PpelaTh TEKCTOBbIE 3aJaud pa3HbBIMU
croco0amH.
3HAKOMHTBCS ¢ MCTOPHEH pa3BUTHS MAaTEMaTHKU
YpaBHeHust JIuHeliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBaumBaTh U NPUMEHSITH TPUEMBI PEIICHUST CUCTEMBI ABYX

U HEpaBeHCTBA.

CucreMa IByX JIMHEHHBIX YPABHEHUN C ABYMS ITIEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUHN C ABYMS NEPEMEHHBIMH U CUCTEMBI ABYX
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CucreMbl

eé peuleHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEUHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHH. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas MHTEpIPETALIMS CUCTEMBl YPABHEHUH C IBYMS Hcnoan3oBath (QyHKIMOHATBHO-Tpa®UUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccJIeI0OBAHUS] YPABHEHUI U CUCTEM.
Pemienne TekCcTOBBIX 33724 anreOpandeckuM CrioCOOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CIocoO0OM: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7jauu K anreOpanyeckon MOJENU MyTEM COCTABICHHS CUCTEMBbI
YpaBHEHUI; pelIaThb COCTaBICHHYIO CHCTEMY YpaBHEHMIA;
HHTEPNPETHUPOBATH PE3yJIbTAT.
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTRBA. Yurarh, 3anuchbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHUE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOJIHATH nMpeoOpa3oBaHus HEPABEHCTB, HCMOJIB30BATH IS
(16 4) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPAaBEHCTBA U UX PEIICHUE. Pacno3HaBath JIMHEMHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduueckas uHTepHpeTanusi HEPaBEHCTB W  cHUcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMSI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOITUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHBIE HEPABEHCTBA, HCIONB3Ys I'paduyecKkue
MIPEJICTaBICHHUS.
OcBanBaThb W NPHUMEHATh HEPABEHCTBA I[IPU PEIICHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINN; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI apadoIIbl, 0Cb CHMMETPHH Mapaboybl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHWE Ha KOOPIWHATHOM

CreneHHble QYHKIMU C HATYPAJIbHBIMH TIOKa3aTesIMU 2 U 3, UX
rpaduKu U CBOMCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :k;

riockoctu rpadukoB pyHkumii Buga: y = kx,y =kx + b,,y =
ax®, y = ax®,
Yy = /X, Y = B-3aBHCHMOCTH OT 3Ha4YeHUH KO>POUIHMEHTOB;

X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 11O hopmyIie.
I[IpuBoauTs, mNpPUMEpPHbI KBAJPATHYHBIX 33aBHUCUMOCTEH W3
peasbHOM KU3HH, (PU3UKH, TCOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH TpaduKa KBaApaTHUIHON
Gynkmun y = ax? + bx + C (upu HeOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOLIBIO).

CTpouTh 1 H300pakKaTh CXeMATHYECKH IPpadUKH KBaJIPATUIHBIX
dynKImii, 3anaHEBIX popMynamMu BHaay = ax’, y = ax? + q, Y
= ax + p)? y = ax’> + bx + ¢ (upu HeobXoaUMOCTH ¢
BU3yaJIbHOW OTIOPOit).

AHAJTU3WPOBATH M MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
pecypcoB.

YuciaoBble
noCJeJ0BaTEIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI NOCIEN0BATEIBLHOCTH.

3aaHue TMOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (dopMysoil u
dbopmynoit N-ro uieHa.

Apudmernueckas u reomeTpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apu(MeTHUecKOl M TeoMEeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Cnoorcnvre npoyenmol.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—I€HI/I$I, CTPOUTDH
pe€u€eBbi€ BbICKAa3bIBaAHUS C HCIIOJB30BAHUECM TCPMUHOJIOTHUH,
CBSI3aHHOH C MOHITHEM OoCICA0BATCIBbHOCTHU.

AHaJII/I3I(IpOBaTb (I)OpMyJIy N-ro YJjieHa MocJaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO bopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJlaHHBIX  ATUMH  (hopmyramu.
YcranaBiamBatb 3aKOHOMEPHOCTh B MMOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIMCAHBI IEPBBIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUYECKYIO M T'€OMETPHUYECKYIO
IPOTPECCUU NPH Pa3HBIX CIIOCO0aX 3aaHMs.

Pemars 3amaun ¢ wucnoiab3oBaHueM (opMyn N-ro wieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl  nocnredoeamenvHoCmu  MOUKAMU — HA
KOOPOUHAMHOU NIOCKOCMU.

PaccmaTpuBarh npuMepsbl MPOLECCOB U SIBJIEHUH U3 peaIbHON
KM3HM, WJUIIOCTPUPYIOLIME M3MEHEHHE B apUPMETUUYECKOH
IIPOTPeECCUU, B TEOMETPUIECKON MPOTPECCUH; U300paxicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIC C YHUCIOBBIMH
MIOCJIEIOBATEIBHOCTAMU, B TOM YHCJIE 33/Ja4d U3 peabHOU
)KU3HH € WCTIOJB30BAaHUEM  MH(PPOBBIX  TEXHOJIOTHIA
(37IEKTPOHHBIX Ta0IHII, TPAPUIECKOTO KAIBKYJIATOPA | T.I1.).
Pewamp 3a0auu Ha Cl0dCHbIE NPOYEHMBL, 8 MOM HUCTE 3A0aYU
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATCMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anredpandeckux BBIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMIA;
rpaduueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarbs MNOHATHAMH. MHOXECTBO, IIOJMHOYKECTBO,
olepaluy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJICHUE MHOKECTB ISl ONMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHU, TIPU PEIIEHUM 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUA,
CBSI3aHHBbIC C YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE YMCIIA, IETUMOCTh HATypaJbHbIX YNCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YHUCII0, MOAYNb YHCiia, OOBIKHOBEHHAs! U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ YHCcia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATHL U YIIOPSAA0YUBATH YHCIIA,
MPEACTABISATh YWCIA HA KOOPAWMHATHOM IPSMOM, OKpPYIJIATH
YHUCJIa; BBIMOJHATL NPHUKHAKY M OLEHKY pe3yibTrara
BBIYMCIICHUM.
Pemath TexkcroBble 3a1a4M apudMEeTHIECKUM CIIOCOOOM.
Pemate npakTu4yeckue 3aa4u, CoAepKallie IPOLEHTHI, JOJIHU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBLHOCTD TPYAA.
Pa30uparthb peanpHbIe )KU3HEHHBIE CUTYyallu, (POPMYITHPOBATH
UX Ha S3bIKC MATEMAaTUKH, HAXOAMThb pEIICHHUE, IPUMEHS
MaTeMaTHYeCKHUI anmnapar, HHTePIpeTHpPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMH. CTENEHb C ILIEJIBIM IOKa3aTeleM,
apu(pMETHYECKII KBaJpaTHBI KOpeHb, MHOTOUIEH,
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anredpandeckas IpoOb, TOXKIECTBO.

BbINOJHATH OCHOBHBIE JI€iiCTBHUS. BHIMOIHITH PACUEThI 1O GopMyiam,
npeoOpa3oBhIBaTh  LEJblE, JPOOHO-pAllMOHAIBHBIE  BBIPAKEHUS U
BBIPDAKEHUSI C KOPHSAMM, PEAM30BBIBATH Pa30KEHHE MHOTOWIEHA Ha
MHOXHUTEIH, B TOM YHCIE C HWCHOJb30BaHHEM (OPMYIT pa3HOCTH
KBaJIpaToB W KBaJpaTa CyMMbl U Pa3HOCTU (C OMOPOH Ha CHPABOYHYIO
nH(POPMAIIMIO); HAXOAWTH JOMYCTUMBbIC 3HAYCHHUS IEPEMEHHBIX IS
JIpOOHO- pallMOHANIBHBIX BBIPAKEHUN, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO (HOPMYJIT peabHbIC POIIECCHI U SIBICHUSI.
OnepupoBaTh MNOHATHAMHU: GYHKOUA, TrpaduKk QYHKOUH, HYIHA
(GYHKIIUU, TPOMEXYTKHA 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pPACTaHMS,
yObIBaHUS, HAMOOJIbIIIEE U HAUMEHbBIIIEE 3HAUCHUS QYHKIUH.
AHaJIM3UPOBATH, CPABHUBATD, 00CYK/IaTh CBOMCTBA (PYHKIIHIHA,
CTPOUTH UX Tpa(uKH.

OnepupoBaTh NOHATHAMM. TpsMas MPONOPIUOHATBLHOCTh, OOpaTHas
IPOTNOPIUOHATBLHOCTD, JIMHEHHAss (YHKIHS, KBaJgpaTHYHAs (QYHKIHS,
napaboJa, runepOoiia.

Hcnonb3oBarh rpaguku [Uisl ONpPENEIECHUS CBOMCTB, IPOLIECCOB U
3aBUCUMOCTEH, U peleHus 3a/ad U3 JPYTrux y4eOHBIX NMpeIMETOB U
peayibHOM KM3HU; MOAEJTHUPOBATH C MOMOUIbIO T'padUKOB peanbHbIE
MIPOLIECCHI U SIBJICHUSI.

Bripa:xkath (pOpMy1aMH 3aBUCUMOCTH MEK/ly BEIMUNHAMH.
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5.1TOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpouabnbsie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OHSITHE PALIMOHAIBHOTO YKCia
1 I1 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsaounBaHue 1
palMOHAIBHBIX YNCEI
8 CpaBHeHue, ynopsi04MBaHue 1
palMOHATIBHBIX YUCEI
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 Crenenb ¢ HATYpaJIbHBIM 1 bubnuorexa [JOK
[I0Ka3aTeyIieM https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HATYpATbHBIM 1 bubnuorexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f421382
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https://m.edsoo.ru/7f4211de
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CreneHnsb ¢ HaTypaIbHBIM

bubmuorexa [JOK

12 MoKa3areyieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaIbHBIM
MoKa3areieM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Tpu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOYKUTEJIH HATyPaTbHBIX YUCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENIHU HATypallbHBIX YUCEel
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHAITBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
o5 KonTponbHas pabota mo Teme

"Parmonanbibie uncia”
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https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK

26 byKpettible BbIpaieHs https://m.edsoo.ru/7f41feec
27 dopMmybl
28 DopmyIisl
29 [Tepemennsbie. JlomycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX
30 BBIPQ)XEHUH, PACKPHITHE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZIKTI/Ie CKOOOK 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
TIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPaKCHHH, pACKPBITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETICHU C HATYPaJIbHBIM bubnuotexa [JOK
IOKa3areyieMm https://m.edso00.ru/7f421382
35 CBoIiCcTBa CTETICHU C HATYPaJIbHBIM bubnmnoreka [JOK
II0Ka3aTeyIieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Muoroteret https://m.edsoo.ru/7f42276e
38 MHoOro4ieHsbI bubmorexa OK

https://m.edsoo.ru/7f422930
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https://m.edsoo.ru/7f41feec
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39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE bu6mmoreka [IOK
MHOI'OUYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxxenre MHOrO4JIECHOB Ha bu6mmoreka [IOK
MHOKHTEIIN https://m.edso0.ru/7f423312
49 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4IeHOB Ha bu6mmorexa [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYIEHOB Ha
MHOXHUTETHN
59 KonTponbHas pabota mo Teme

"Anrebpanyeckue BeIpaxeHus "
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VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJILHOCTb YpaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneitHOe ypaBHEHUE C OJJHOM
55 IIEPEMEHHOM, pelleHre JMHEWHBIX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
50 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edso0o.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMS bubnmnoreka [JOK
TIEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JIMHEWHBIX YPaBHEHHI bubnuorexa [JOK
C IBYMs IIEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU
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Cucrema 1ByX JUHEHHBIX YpaBHEHUM

05 C IByMsI [I€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
79 KonTponbhas padota no teme bubnnorexa [HOK
"JIuHeiliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Toukn Ha IpSMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
[ Hucrorbte mpoMesky Tt https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mex1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
78 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK
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bopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpadukoB, 3a1aHHBIX

bu6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3aJaHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
84 Urenue rpadKOB peaibHBIX bubnnoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEHN
bu6mmorexa [IOK
86 Hounsrue ynicunn https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIIIHN
. . bubmuorexa [JOK
88 Croiictsa Gyriuil https://m.eds00.ru/7f41f078
N . bubnuotexa [JOK
89 CBoficTBa (yHKLHiL https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
%0 Juneiinas yniuis https://m.edsoo.ru/7f427282
. bubnuotexa [JOK
o Juneiinas yniuis https://m.edsoo.ru/7f427412
92 ITocTpoenue rpaduka TUHEHHOM bubanorexka [JOK
GbyHKITII https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TuHEHON
byHKIIIT
94 I'paduk pynkumm y =[x|
95 I'padux pynknmm y =[x|
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9 KonrponsHas pabora o reme 1 bu6mumorexa [IOK
"Koopaunatse! u rpadguku. OyHkumun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmoreka LJOK

AOB KYP >, ODOBI https://m.eds00.ru/7f429c6e
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
98 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUMN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
99 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
100 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [IOK
Hu P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI

101 Hrorosast koHTpobHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U

102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 Bubmzorexa LIOK

Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 ynCiIa 1 bubmmorexa [TOK
P P https://m.edsoo0.ru/7f42d452
bubmuorexa [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS 1
HUPPAILIMOHATIBHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHAIILHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPpMETHIECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEN https://m.edso0.ru/7f42d862
1 CaoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [OK
p - COAEpARAIL https://m.edso0.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnnorexa [JOK
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BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPECIIH, CONCPAATIIN https://m.edso0.ru/742e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCITOBBIX

15 BBIPKECHHH, COJEPIKAIINX Bubmaorexa ITOK

https://m.edso0.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM Bubmorexa ITOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTapHBIX YaCTHUIL JI0 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edso00.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUpe

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyiemM https://m.edsoo0.ru/7f435648

19 CBolicTBa CTENEHH C LEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648

20 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

91 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
moKa3arejieM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTENEHH C LENIBIM bubanoreka [JOK
IOKa3areyieMm https://m.edsoo.ru/7f435ed6

23 KBanpatuslit TpéxuneH

24 KBanpatHslil TpéxuneH
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25 Paznoxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIJIEHA HA MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TPEXUJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KontponbHas paboTa mo temam
27 "KBagparasie kopHu. CTEIICHH. bubmorexa LHOK
Keaxpatibit Tpexien” https://m.edsoo.ru/7f42ec80
bu6mmoreka [IOK
28 Axrebpanieckas 1po0e https://m.edsogru/7f430382
JlomycTuMble 3HAaYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMeble 3HaYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anrebpanvecKue BoIPaKEeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanveckoi qpoou https://m.eds00.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpaenne apobeit https://m.edsogru/7f430a8a
. bu6mmoreka [IOK
33 Coxpauierne apodeit https://m.edsogru/7f430f44
. bu6mmoreka [IOK
34 Coxpauierne apodeit https://m.edsogru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
U JISNICHHE anreObpandeckux apooei https://m.edso0.ru/7f43128c
36 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubmuoreka [JOK
U JISICHHE alreOpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmoreka [JOK
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U JIeTieHUE anreOpandecKux apooei

https://m.edsoo0.ru/7f4318c2

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanye BEIpAKEHNH,
39 cop e >II<)a ux anareo I;I/I‘ICCKI/IC bubmorexa OK
Acpam P https://m.edso0.ru/7f43259c
npodu
[IpeoOpazoBaHue BEIpaKEHUH,
40 COJIEpIKAINX alIreOpandecKue bubmorexa [JOK
Acpam P https://m.edso00.ru/7f432736
npodu
[IpeoOpa3oBaHue BeIpAKEHMIA,
41 cop e )Ea ux anred I:uxmecKI/Ie bubmorexa HOK
ACpXatl P https://m.edso00.ru/7f432736
npobu
42 KontponbHas paboTa mo teme bubnnoreka [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo0.ru/7f431d36
bu6nmoreka [JOK
43 KeapatHoe ypasHenue https://m.edsoo.ru/7f42eela
44 HenonHoe kBaapaTHOE ypaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBasipaTHOE ypaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmysa KopHEl KBaJpaTHOTO bubnuorexa [IOK
YpaBHEHUS https://m.edsoo0.ru/7f42f158
47 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHENH KBaJPATHOTO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [JOK

https://m.edsoo.ru/7f42fef0
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bubmuorexa [JOK

>0 Teopema Bitera https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmme qpodHO- bubnunoreka [HOK
paluMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuotexa [JOK
54
palMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
55 .
MMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MOMOILIBIO KBaIPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas pabora no Teme bubnnoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHenHoe ypaBHEHHE C IByMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHM B
LEJIBIX YUCIIax
JInHeHoe ypaBHEHHE C IByMS
59 MepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS YPABHCHHUH B
HEJTBIX YHUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
60 MepEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPABHEHH B
LETIBIX YUCIIax
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61

Pemenue cucrem ByX JMHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

[Ipumepsl perieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas MHTEpIIpeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

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

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

69

Pemrenne TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUU

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YpaBHEHUU
HucnoBble HEPABEHCTBA U UX
CBOMCTBA
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HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO C 0/1HOI MTepeMeHHOI
74 JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEepaBEeHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucremMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PElICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune pereHus TMHEHHOTo
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N300paxeHnue pemieHns TMHEHHOTo
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOiA
Kontponbnas paboTa mo Temam
82 "HepaBenctBa. CucTeMbl
ypaBHeHUH"
bubmuoreka [JOK
83 [TonsiTre KIIMH
Pynicu https://m.edsoo0.ru/7f433c12
84 OO6macTh onpeiesieHust © MHOXECTBO bubnmnorexa [JOK

3HaYeHUN PYHKIHUH

https://m.edsoo.ru/7f433d84
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85

CriocoOb1 3aanust pyHKIHIA

86 I'paduk Gyakmmm
87 CaoiicTBa pyHKINH, UX
oTOOpakeHHE Ha rpaduke
88 UreHue u mocTpoeHue rpadukoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKITUH,
OTPaKAMOIIUX PeabHBIC MPOIECCHI
OYHKIINH, OMKCHIBAIOIIUE MPSIMYIO H
90 06};)};T111y}0 HpOl‘IOpI_II/I:II{aJIBHr;Ie ’ bubmorexa [JOK
saBHCHMOCTH, 11X TpadhHKI https://m.edsoo.ru/7f434bbc
91 I'umep6ona
92 I'unep6ona
SR — B O
%4 Ppadpuic dymicuitn y =x* ngs?;;?:;szgﬁﬁf%%n
OyHrmu Yy =x2, y = X3,y =YX,y =
95 |x|3;711{“p:q)wi/ecxo:;)eme’1{ie ’ bubnuorexa LIOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
Oy Yy =X2, Yy = X3, y = VX, y =
96 |x|};,I:p:(bwicxoye);)eme’Hie ’ bubnuorexa LIOK
. . https://m.edso0.ru/7f434eb4
yYpaBHEHUH U CHCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
97 METOJIOB KypCOB 7 M 8 KJIacCOB, bubmmorexa [JOK
0GOGIeH e 3HANMI https://m.edsoo.ru/7f4371aa
08 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢
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000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOJIOB KypCOB 7 U 8 KIIacCOB,
000011IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
100 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNE 3HAHUHA

101 HroroBast koHTpoIbHAs paboTa

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
102 METOJIOB KypcOB 7 U 8 KIIacCoB,
000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858
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9 KJIACC

Ne
n/n

Tema ypoka

PanuonanpHele 4yncia,
UPPALMOHAJIBLHBIC YHCIIa, KOHEYHBIE U
OECKOHEYHBIE JECSITUUHBIE JPOOU
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL;

HeﬁCTBHTeHBHBIe qucia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCHUCTBUTEIbHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEIIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

10

JIunelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK
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YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
. bubmmoreka [IOK
12 yYpaBHEHUH, CBOASAIIMXCS K HOTIOT 1
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHenue. Pemenue BuG OK
. oTeka
13 YpaBHEHUM, CBOALIUXCA K nosmorexa L
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bu6 OK
14 bukBanpaTHble ypaBHEHUs nommoreka L1
https://m.edso00.ru/7f43c3d0
bubnnorexa [HOK
15 bukBaapaTHbie ypaBHEHUS nomorexa L
https://m.edso0.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUN
16 TPETbEU U YETBEPTON CTENIEHEN
pa3NoKeHHUEM Ha MHOKUTEITU
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoOGHO-paiioHaIbHBIX bubnuoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenune npoOGHO-paiMOHATBHBIX bubnnoreka [JOK
yYpaBHEHUN https://m.edso00.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METO0M
91 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METO0M
22 Pemenune TekCcTOBLIX 3a1a4
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anreOpandeckuM METOI0M

KonTponbhas pabota no teme

23 " . -
YpaBHEHHUsI C OJHOU IEPEMEHHOU
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubmuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JIJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMs1 IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B aBHEHMH,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX nn}l;xe;goe, a ipyroe bubmorexa [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a APyTroe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOM CTENEHU
34 I'paduueckas uHTEpHIpEeTALIUSL
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https://m.edsoo.ru/7f43d23a
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CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
37 KontponbHast pabora o Teme
"CucreMsl ypaBHEHUN"
38 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHbIC HEPABEHCTBA C OJHOU bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI HHHeﬁHBfX HEPABEHCTB C
OJIHOI TTepeMEHHOMN U UX PELICHHE
44 CI/ICT?MH J'II/IHeI\/'IHLfX HEpPaBEHCTB C
OJIHOI TTepeMEHHON U UX pelleHue
45 CI/ICT?MH HHHeﬁHLfX HEPaBEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBaapaTHble HEPABEHCTBA U UX bubanorexka [JOK
pemenue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

penieHue

https://m.edsoo.ru/7f43b21e
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KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIIpeTaLINA
51 Hzp;.bBeHCTB u CI/ICTSMIz-Iep;.lBeHCTB c bubmorexa LHOK
https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTeprperanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrponbHas pabora no reme
"HepaBenctpa"
54 KBanpatuunas QyHkius, e€ rpadguk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Ksanpatuunas ¢pynxuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43alac
50 [Tapabona, KOOpAMHATHI BEPIIMHEI bubnnorexa [JOK

napaboIIbl, 0Cb CHMMETPHUH MapadoIbl

https://m.edsoo.ru/7f43a31e
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[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl
63 I'paduku pynximii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=|X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonrponbHas pabora no reme bubnnoreka [JOK
"@yHKUKn" https://m.edso0.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmoreka [IOK
MOCJIEJOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue NoCIe0BaTeIbHOCTH
71 peKyppeHTHOU popMyIion u bubmorexa HOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if N-TO YiIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
[IpOrpeCcCUu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexa [JOK
IIPOrPECCUH https://m.edsoo.ru/7f43f3b4
74 ®opmybl N-TO yiIeHa bubnnorexa [JOK
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apuQMETHIECKON 1 TEOMETPHUECKOMN
IIPOrPECCHl, CYMMBI IEPBBIX N
YJICHOB

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

75

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

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

76

®opmyisl N-TO 4IeHa
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

77

78

79

80

81

®opmynbl N-TO YieHa
apuQMETHIECKON 1 TEOMETPHUSCKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMmyisl N-T0 4iIeHa
apu(MeTHUECKONH U TeOMeTPUIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuMeTUYECKO U TeOMETPUUECKOM
MPOTPECCHUIl TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKOW U TEOMETPUICCKOM
NpOrpeccuii TOUKaMu Ha
KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
pocT

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0
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82

83

84

CrnoxHBIC IIPOLCHTEI

CrnoxHbIC ITPOLCHTEI

KoHnTtponbHas pabota 1o Teme
"YycIoBbIe OCIEA0BATEILHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHnue, 0600IICHNE U
CHCTEeMAaTU3alMs 3HaHUH. 3aIiCh,
CpaBHEHHUE, ACHCTBUS C
JICUCTBUTEIILHBIMHU YUCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE U

CUCTCMAaTHU3alusia 3HAHHM. HpOHCHTH,

OTHOIICHUA, IIPOIIOPpIHUH

87

[ToBTOpenue, o6o0IIEHNE 1
cHUCTeMaTU3alurs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OIleHKa

88

89

90

[ToBTOpenue, 06001IeHUE U
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHICCKHM
crocodom

[ToBTOpenue, 06001IeHUE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemMaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apU(PMETHUESCKUM
CIocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea
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[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3allus 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMBIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE 1

92 cUCTEeMaTU3aIlus 3HAaHUM. bubnmoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPOKEHUH, JOMYCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE U

93 cHUCTeMaTU3alurs 3HaHU. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpanueckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMYyCTUMbIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE U

94 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIY: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMMA
[ToBTOpenue, 06001IeHUE U

96 cucreMartu3anus 3HaHui. OyHKIIY: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 0600IIeHNE U

97 cucTeMarusanus 3HaHu. OyHKIHMH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKINMA

98 [ToBTOpeHnue, 06001IeHNE U bubnmnorexa [JOK
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cucremaTusauus 3HaHui. OyHKINY:
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX

byHKIMHA

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

[ToBTOpeHnue, 0600IICHNE 1

99 cUCTEeMaTU3aIlus 3HAaHUH. 1 bubnmoreka [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edso0o.ru/7f445516
UX CHCTEM
[ToBTOpeHue, 0600IMICHNE 1
CHUCTeMaTU3als 3HaHU.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 0606IEIGHI/IC WA CUCTEMATU3ALM 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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