Coraacosano Yreepxiaw

Metoaunueckoe odbennenne Aupexrop F'BOY CO
[Mporokoa Ne 1 «ExaTtepunbyprekas
ot 28 aBrycra 2023 r. uu\'%m 9

¢ WM. Kamnna

osgauteas LLIMO
B.B.Capaesa [pukas ﬁ_ 43 o1 28.08.2023r.

PABOYASI [TPOT'PAMMA
[peaver:AJITEGPA

Yposenn ofpazoBanns: ocHoBHoe ofiiee ohpazosanne

Yuurean:
Capaesa Bepa Baaanmuposna
Boicwas kBaanPHKALHOHHAS KATErOpHA



[NOACHUTEJIbBHAA 3AIINMCKA

Pabouas nporpamma 1o anredpe aJist 00y4aromuxcs ¢ 3aJIepKKON MCUXUIECKOTO
pa3zButusa (nanee — 311P) Ha ypoBHE OCHOBHOTO OO0IIEro oOpa3oBaHUsl COCTaBICHA Ha
ocHOBe DefepaibHOTO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO
obmero oopazoBanus (IIpuxaz MunucrtepctBa npocselieHus Poccuiickoit denepanuu
oT 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM IOCTHIIMU Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep — 64101) (nanee — ®I'OC O00), DexnepanbHOMA
aJanTHPOBAaHHOM 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs IS
00y4YaromuXxcs ¢ OrpaHUYCHHBIMU BO3MOKHOCTSAMHU 370POBbs (YTBEPKJI€HA MPUKAZ0M
MunuctepctBa npocsenienust Poccutickoit @eneparuu ot 24 Hosiopst 2022 r. Ne 1025),
aJanTUPOBAHHON OCHOBHOM 0011€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILIETO
oOpazoBaHusl OOydarOIIUXcs C 3aAepkkor mncuxuueckoro paszsutus [BOY CO
«ExatepunOyprckast mkona Ne 9y, IlpumepHoit paboueld mporpaMMbl OCHOBHOTO
obmero obOpa3zoBanus «Anredpa» (omoOpeHa perieHneM QeaepabHOro y4eOHO-
METOJIMYECKOr0 00bEIUHEHHUs M0 00IIeMy 00pa3oBaHHIO (MPOTOKON OT 15 ceHTsaops
2022 1. Ne 6/22). B paboueil mporpamMme yuTeHbl uUjed M mnosnoxeHus Konunenmuu
pa3BUTHs MaTemMaTHueckoro oopazoBanus B Poccuiickoii deneparum.

Lenau n3yyeHusi yuedOHOro Kypca

AnreOpa sBIsSeTCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHa
o0OecreynBaeT HW3y4YyeHUE JPYrUX [UCHUIUIMH, KAaK €CTECTBEHHOHAy4YHOIOo, TaK U
TYMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIs MPOJIOJKEHUs 00pa30BaHUS U B
MIOBCETHEBHOW JKM3HHM. Pa3zBuThe y oOyyarmmxcs HAy4YHBIX IPEACTaBICHUA O
IIPOUCXOKACHUN M CYIIHOCTH anreOpandeckux aOCTpaKIMi, CIOco0e OTpaKeHHUs
MaTeMaTHYEeCKONM HAyKOW SBJIGHMM M TIPOIIECCOB B NPHUPOJEC U OOIIECTBE, POIU
MaTEMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(bopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI M KAYE€CTB MBIIIUICHUS, HEOOXOAUMBIX JJIsI
aJanTaluy B COBpPEMEHHOM HHU(ppPOBOM obO1iecTBe. M3ydenne anreOpbl eCTECTBEHHBIM
oOpazoM oOecrieunBaeT pa3BUTHE YMEHUS HaOMOAaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TPEOYET KPUTHUHOCTH MBIIIJIEHUS, CIOCOOHOCTH apTyMEHTHPOBAHHO
00OCHOBBIBaTh CBOU JCHCTBHUS M BBIBOJBI, (hOPMYIMPOBATHh yTBEpKaeHUs. OcBoeHUE
Kypca anreOpbl 00ecrneurnBaeT pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS 00y4YaronIuXcsi: OHU
UCIONB3YIOT JEAYKTUBHbIE U HMHAYKTUBHBIE paCCyXIEHUsA, O0000IIeHHE U
KOHKpeTH3aluio, adctparupoBaHue u aHaimoruto. OOydeHue anreOpe mpesrnonaraet
3HAUYUTENIbHBI OOBEM CAMOCTOSTENIBHOW JIESTENbHOCTH OOYYaIOIIUXCSA, IMO3TOMY
CaMOCTOSITEJIbHOE PEIICHUE 3aJlad €CTECTBEHHBIM 00pa3oM SBISETCS peanu3anueit
NEeATeNIbHOCTHOTO MPUHIINIA 00YUYEHUS.

B crpykType mnporpamMmbl ydeOHOro Kypca «AnreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJIep)KaTelbHO-MeTouuecknue mnuHuu: «Yucma u
BBIYUCIICHUAY; «ANreOpanueckue BbIpaXKEHUS»;, «YPaBHEHUS U HEPABEHCTBAY;
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«Dynkuum». Kaxaas u3 3THX COIEPKATENbHO-METOINYECKUX JIMHAN Pa3BUBAETCS Ha
MPOTSHDKEHUU TPEX JIET HM3Yy4YeHUS Kypca, €CTECTBEHHBIM O00pa3oM MEperuieTasich U
B3aUMOJICHCTBYS C JAPYTUMHU €ro JUHUAMHU. B Xoje m3ydeHus Kypca 00ydaroniumcs
MPUXOAUTCA JIOTUUECKH PACCYKAAaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK.
B cBsi3u ¢ 3TUM 11€71€C000pa3HO BKIIOYUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI JIOTHUKH,
MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3jeiibl MaTeMaTHYeCKOro oOpa3oBaHUs U
CIocoOCTBYIOIINE OBJIAJICHUIO 0o0yJarmumMucs OCHOB YHUBEPCAIBHOTO
MaTeMaTH4eCKOro si3bIKa. Takum 00pa3zoM, MOKHO YTBEPKAATh, UTO COJIEPKATEILHON U
CTPYKTYpPHOH OCOOCHHOCTBIO Kypca «AnreOpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conepxxanue muHuM «Yucna v BBIYUCICHUSD CIY>KUT OCHOBOM 711 TAJIbHEHIIIErO
U3Y4YEHUsS MAaTeMaTUKH, CHOCOOCTBYET pa3BUTHIO y OOYYAIONIUXCS JIOTHYECKOTO
MBIIUICHHS, ()OPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS  AJITOPUTMaMH, a TakkKe
NpUOOPETEHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsi TOBCEIHEBHON >KU3HH.
Pa3zBuTre MOHATHA O 4YHUCIAE B OCHOBHOW IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU H
UPPALMOHAIBHBIMU YKCIIaMH, (DOPMUPOBAHHEM TIPEICTABICHUN O JEHCTBUTEIBHOM
qucJe. 3aBepIlIeHre OCBOCHUSI YHUCIIOBOM JIMHUU OTHECEHO K CTapilieMy 3BEHY OOIIero
o0pa3zoBaHus.

Conepsxanue IByX aiareOpandyeckux JUHUN — «AireOpandeckue BhIPaKEHUS» U
«YpaBHEHHMsI M HEpPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyYaIOIIUXCSA
MaTEMaTUYECKOr0 arrmapaTta, HEOOXOAMMOTro [JIsi pelleHus 3ajad MaTeMaTHKH,
CMEXKHBIX NPEAMETOB U NPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. B OCHOBHOHN mIKOje
y4eOHBIM MaTepuan TpYNIUPYETCs] BOKPYT pallMOHAIBHBIX BbIpaXkeHUH. Anredpa
JEMOHCTPUPYET 3HAYCHUE MATEMATUKU KaK SI3bIKA ISl MOCTPOEHUS MAaTEMATHYECKUX
MOJICJICH, ONMHMCaHUs TPOILIECCOB W SBJICHUN peaabHOTo MHUpa. B 3amaum oOyueHus
anrebpe BXOIAT TaKXKe JalibHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, [JII OCBOCHHS Kypca WH(MOPMATHKUA, W OBIIAJCHHUE
HABBIKaMH JIETYKTUBHBIX paccyxkaenuid. [Ipeobpa3oBanre CUMBOIBHBIX ()OPM BHOCUT
CBO cmenuduyueckuit BKJIaA B pa3BUTHE BOOOpaKeHHs, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanve (GyHKIIMOHAIBHO-TPA(QUUECKON JTHHUHM HAIEICHO Ha MOyYeHHE
ITKOJIbHUKAMU 3HAHUN O (YHKIHMSAX KaK BaXKHEHUIIEH MaTeMaTHYECKOW MOICITH IS
OMHUCAHUA W UCCIENOBAaHUS PA3HO-OOPa3HBIX MPOLECCOB U SBICHUW B MPUPOJE U
obmecTBe. M3ydeHune 3TOro marepuaia CHOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOUTUXCS
YMEHMSI MCIIOJb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MAaTEMAaTHUKA —
CJIIOBECHBIC, CHMBOJHMYECKHE, TpapuUecKue, BHOCUT BKJIaaA B (OPMUPOBAHUE
MPEICTABIECHAN O POJIM MATEMATUKH B PA3BUTHH LIUBWIN3AIMA U KYJIbTYPBI.

MecTo Yy4eOHOro Kypca B Y4eOHOM ILUIaAHE

CornacHo yueOHOMY MIIaHy B 7-9 Kiaccax uzydaeTcsi yueOHbIN Kype «Airedpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl cojepxkanusa: «Yucma u
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BBIUHCIIEHUA», «ANreOpandeckue BBIpAKEHHS», «YPAaBHEHHS M HEPABEHCTBA,
«DyHKIUNY.

VY4eOHbIN TUTaH Ha H3ydyeHue anreOpel B 7-9 Kjaccax OTBOJMUT HE MeEHee 3
y4eOHBIX YacoOB B HEENI0 B TEUEHHE KaXJOro rojga oOydyeHHUs, BCEro 3a TpU rojaa
o0ydeHnus — He MeHee 306 yueOHBIX YacoB.

Conep:xxanue y4eOHOro Kypca (1mo rogam o0y4deHmust)
7 KIIACC

Yucna u eviuucnenusn

PanmnoHnanbHbIe YuCIa

JlpoOu 0OBIKHOBEHHBIE U IECATUUYHBIC, IEPEX0]] OT OJHOM (POPMBI 3aITUCH APOOEH
K apyroil. lloHsiTMe panuMOHANBHOTO 4YHUCIA, 3alKUCh, CPAaBHEHUE, YHNOPSAOYMBAHUE
palMOHATIBHBIX YHucesl. ApudMEeTHYECKUE NEUCTBUS C palMOHAJIBHBIMU YHCIIAMHU.
Pemienure 3a1au u3 peaqbHON MPAKTUKY HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypajdbHBIM TIOKa3aTeJeM: ONpEJACIICHHE, MpeoOpa3oBaHUE
BBIPOKCHUH HA OCHOBE OIPEICIICHUS, 3alUCh OOJIBIIUX YUCE.

[IporneHThI, 3aMKMCh TPOIICHTOB B BUJE ApoOU M ApoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]1a4d Ha MPOIIEHTHI, PELICHUE 33/1a4 U3 PEATbHOMN MPAKTUKHU.

[IpuMeHeHne NpU3HAKOB JIETMMOCTH, Pa3JI0KEHHE Ha MHOKUTEIN HATYpPaIbHbBIX
YHUCEN.

PeanbHble 3aBHCHMOCTH, B TOM 4YHUCJE npsmas U

oOpaTHasi IpPOMOPLHUOHATHHOCTH.

Anzebpauueckue svlparxcenus

[lepeMeHHBIE, YHUCIOBOE 3HAYCHUE BBIPAKEHUS C IMEpEeMEHHOU. JlomycTumble
3Ha4YeHUsl NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEKIY BEJIWYMHAMHU B BHUJIE
dbopmynsl. Beraucierus mo gpopmyiam.

[IpeoGpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXK/IECTBEHHO PAaBHBIC BBIPAKCHUS,
MpaBwiIa MpeoOpa3oBaHUSA CYMM H TPOU3BEICHUH, MpaBUiia PACKPHITHS CKOOOK H
MPUBEACHUS TOOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnnowieHsl U MHorouwieHbl. CreneHb MHorowieHa. CJ0K€HHE, BbIUUTAHMUE,
YMHOE€HUE MHOTrOWwIeHOB. DOpMysbl COKPAIEHHOIO YMHOKEHUS: KBAaApaT CYMMBbI U
KBajpar pasHocTtu. DopMmyna pa3HOCTH KBaJpaToB. Pa3ioxeHue MHOTOYIEHOB Ha
MHOYXHUTEIH.

Ypaenenusn

VYpaBHeHHe, KOpPEHb YpaBHEHUS, TMpaBwia NpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM MEPEMEHHOM, 4YHUCIO KOPHEW JIMHEWHOrO
YpPaBHEHUS, PEUICHUE JIMHEUHBIX ypaBHEHUU. COCTaBI€HUE YPABHEHUH IO YCIOBUIO
3agauu. Pelienue TeKCTOBBIX 3a4a4 C MIOMOIIBI0 YPABHEHUM.



Jlunetinoe ypasnenue ¢ 08yms nepemennvivu u e2o epagux’. Cucrema aByx
JMHENHBIX YPaBHEHUI C IByMs IEpEMEHHBIMU. Perienne cucteM ypaBHEHUN cllocoOoM
MO/ICTaHOBKH. [IpuMepsl penieHust TEKCTOBBIX 3a/1a4 ¢ IOMOUIBIO CUCTEM YpaBHEHUIA.

Koopounamowt u cpagpuxu. @yukyuu

Koopaunata Toukum Ha npsmoil. UucioBble NPOMEXYTKH. PaccrosiHme Mmexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyroisibHas cucreMa koopauHart, ocu OX u Oy. AGcuucca v opuHaTa TOUKU
Ha KOOpJauHATHOW miockocTu. Ilpumepsl rpaduxoB, 3agaHHbIX (opmyiamu. UreHue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

[Honsitue pynxuuu. I'padux ynkuuu. CoiictBa pyHkumii. JInnenas pyHxuus,
e€ rpaduk. I'paduk Pynkiuu y = kx + b. I pagpuueckoe pewienue nunetinvix ypasHeHuu
u cucmem JUHEUHbIX YPABHEHU.

8 KVIACC

Yucna u eviuucienusn

KBagpatueiii kopenb wu3 wuucina. [llowamue 00 uppayuoHarbHOM uucie.
Hecamuunvie npubnusxcenuss uppayuouanvHulx uucen. CBoHcTBa apupMeTUYECKUX
KBAQ/IPaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30oBaHUIO YMCIIOBBIX BHIPAKCHUN H
BBIYHUCIICHUSIM. /[eticmeumenbHble YUcid.

Crenenp c LenbIM MoOKazareineM M e€ cBoicTBa. CTaHIapTHas 3alKCh YuUCIA.

Anzebpauueckue svlparxcenus

KBagpaTHbIil TpEXUseH; pa3IokKEHHUE KBAAPATHOrO TPEXUIEHA HA MHOKUTEIIU.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO alreOpanvecKoi Apoou.

Cnoxenue, BbIUMTAHUE, YMHOXXECHHME, JIeJieHue anredpanueckux  Apooeil.
PanronanbHbie BRIpOXKEHUS 1 KX TTPe0Opa3oBaHUE.

Ypasuenua u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMmysia KOpHEH KBaJpaTHOTO ypaBHEHUsA. Teopema
Buema. Pemienne ypaBHEHUM, CBOMSIIIMXCS K JUHEUHBIM U KBaApaTHeIM. [IpocTeimue
TpOOHO-pAIMOHATIBHBIE YPABHECHHSI.

I'paguueckas unmepnpemayus ypasHenuil ¢ 08yMs NEPEMEHHLIMU U CUCHEM
JIUHEUHBIX YPABHEeHUU ¢ 08yMs nepemeHHuiMU. 1IpuMepbl peleHus: CUCTEM HETMHEWHbBIX
YpaBHEHUM C IBYMS IEPEMEHHBIMH.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckKuM CriocoOOM.

UucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOU MNEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJAHON MepeMeHHOM. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

Dynkuyuu

[Monsitue pynkuuun. O61aCTh ONpEIETCHUS K MHOKECTBO 3HAUYCHUN (PYyHKIIUH.

! 3,[[6CL " ajie€ KypCuBOM 0003HAaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC. He)]aror

CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4acMoro MarcpuaJjia.
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CrniocoObI 3aaHus PyHKLIHM.

I'padpux ¢ynkuun. Yrenuwe cBoiicTB QyHkuuum 1no e€ rpaduky. IIpumepsr
rpadukoB GyHKUIHNA, OTPaXKAIOLUX peaabHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOIIME TNPSIMYI0 M  OOpaTHYIO NIPONOPLHOHATIBHBIE

2 3 =
3aBUCUMOCTH, UX Tpaduku. OyHKUIUU Y 4 VTNV Y paguueckoe
peuienue ypasHeHul u Cucmem ypaeHeHul.

9 KJIACC

Yucna u eviuucienusn

JedcTBUTEIbHBIC YHCTIA

PauvonanbHble 4WCHA, UPPAYUOHATIbHBIE HYUCAA, KOHEUYHble U OeCKOHeuyHble
oecsamuutvle Opobu. MHodCecm8o OelicmeumenbHblX yuce, Oelicmeumenbhble YUCid
Kak beckoHeuHble decsamuunble Opoou. Bzaumno oonosnaunoe coomseemcmaue mexncoy
MHOHCECMBOM OeUCNEUMENbHBIX YUCE U KOOPOUHAMHOU NPAMOII.

Cpasnenue  OelcmeumenvHvlX — uucel,  apugmemuyeckue  Oelcmeus ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepenusi, npudIMKeHU I, OLIEHKH

Pasmepbl OO0BEKTOB OKpPYXKAIOLIETO0 MHpPA, JUJIUTEIBHOCTh TMPOIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnuxénHoe 3HAUYEHHE BEIUYUHBI, TOYHOCTb MpHOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaToB BRIYUCICHUM.

Ypasenenun u nepasencmea

YpaBHeHus ¢ OTHON MepeMeHHOM

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHme. PemieHue ypaBHEHU, CBOISIIMXCS K KBaJIpPATHBIM.
bukBanpatHoe ypaBHeHME. [Ipumepvl peuwienusi ypagHenuu mpembvel U Yemeepmotri
cmenemell pasioHceHuemM Ha MHOMCUMENU.

Peuiennie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM METOIOM.

Cucrembl ypaBHeHHH

VYpaBHeHHe C OByMsl NepeMEHHbIMU U ero rpaduk. Pemenue cucrem IBYX
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. PellieHne cucreM AByX ypaBHEHUM, OTHO
M3 KOTOPBIX JUHEWHOE, a JAPyroe — BTOPOU cremeHu. [ 'paduyeckas WHTEpHpETaAUS
CHUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HepaBencrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nHMHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOW. Pemenuwe cucrem
JMHEWHBIX HEPABEHCTB C OJIHOU nepeMeHHoil. KBaapatHbie HepaBeHcTBa. ['paduueckas
VMHTEPNpPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMM.
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Dynkyuu
KBagpatnunas ¢ynkuusa, e€ rpapuxk u coiictBa. Ilapaboma, KoopaMHATHI
BEPIIMHBI apadoibl, 0Cb CAMMETPHUH MapaboJIbI.

I'paduxu pynkumii: y = kx,y = kx +b,y= X2,y A k;I/I UX CBOICTBA.

Yucnoewie nocnedosamenvbHocmu

Omnpenesienue u coco0bI 3aJaHUSA YMCI0BBIX 110CJIe10BaTEJIbHOCTE

[lonsiTue YUCIOBOM IOCIECNOBATEIBHOCTU. 3aJaHUE IOCIENOBATCIBHOCTU
pEKYppeHTHOI popMynol u Gopmysoit N-ro uieHa.

ApudmeTrnyeckasi ¥ reoMeTpUYecKasi NPOrpeccum

Apudmernyeckas u reomerpuueckas mnporpeccur. Dopmynabl N-ro uieHa
apu(PpMETHIECKON U TeOMETPUUYECKON MPOTrPECCUil, CYMMBI IIEPBBIX N YJIEHOB.

Hzobpadicenue unenos apugmemuueckou u 2eoMempuyecKol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIuneunsiti u 5KCNOHEHYUATbHbIU POCHI.
Cnooicnvle npoyenmeul.
IIJIAHUPYEMBIE TTPEJIMETHBIE PE3VJIBTATBI OCBOEHUS ITPUMEPHOU
PABOYEN ITPOI'PAMMEBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHIS)

OcBoenue ydeOHOTO Kypca «Auredpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JOJDKHO oOOecreuuBaTh JOCTHKEHHE CIEAYIONIMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Yucna u eviuucienusn

BoimonHaTh, coderas YCTHbIE W THChbMEHHBIE MPUEMBI, apUPMETHUECKUE
JNEUCTBHS C PALMOHAIBHBIMU YHCIIAMMU.

HaxonuTe 3Ha4YeHWS YHCIOBBIX BBIPAXKEHUI;, NPUMEHITh pa3HOOOpa3HbIE
CrocoObl M TPUEMBI BBIUUCICHUS 3HAYCHUN JPOOHBIX BBIPAKECHHUH, COAEpIKAIINX
OOBIKHOBEHHBIE U IECSITHYHBIE TPOOH.

[lepexoauTs OT omHOM GOpPMBI 3alMKCHU 4YHCENl K Jpyroi (IpeoOpa3oBBIBATH
JECATUYHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO NeCITHUHYIO0 apoOb). CpaBHUBATH M YHOPSAIOYUBATH PAIMOHAIBHBIC
YUCIa.

OKpyrJIsITh YHCIa.

BbINONHATh MPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHUM, OIIEHKY 3HAaY€HHI
YHUCJIOBBIX BBIPAKEHUM.

BoInonHsATh AEHCTBUS CO CTETNEHSIMU C HATYpaJbHBIMU MOKa3aTeNsIMu (C Omopoit
Ha CIPAaBOYHYIO0 HHPOPMAIIHIO).

[IpuMeHsTh TPU3HAKU JETUMOCTH, Pa3I0KEHNUE Ha MHOKUTENN HAaTypaIbHBIX
YUCEJL.



Pemate mpocTeliiiue MNpakTUKO-OPUEHTHPOBAHHBIE 3aJauM, CBsI3aHHBIE C
OTHOIIIEHUEM BEJIMYUH, MPOMOPIHUOHATIEHOCTHIO BEJINYMH, MPOIICHTAMU;
MHTEPIPETUPOBATH PE3YyAbTaThl PEIICHUS 3a7a4 C YYETOM OTPAaHUYECHUH, CBA3aHHBIX CO
CBOMCTBaMU pacCMaTpPUBAEMbIX OOHEKTOB.

Anzebpauueckue svlparxcenus

OpueHTUpOBaTBHCSI B TOHATHUAX M ONEpPUPOBaTh Ha 0a30BOM  ypOBHE
anreOpanyecKkoil TepPMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPOKCHHM TNpH 3aJaHHBIX 3HAYCHHUSX
MePEMEHHBIX.

BrinonusaTe mpeoOpa3oBaHus 1EJ0TO BBIPAKEHHUS B MHOTOWICH MPHUBEICHUEM
MOJO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrInonHaTh yMHOXKEHUE OJTHOWICHA HA MHOTOYJIEH U MHOTOWICHA Ha MHOT'OYJIEH,
IPUMEHATH (DOPMYJIBI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH (C OMOpPOi Ha CIIPABOYHYIO
uHdOpMaINio).

OcCymiecTBISATh Pa3IOKEHUE MHOTOWJICHOB Ha MHOXHUTEIU C ITOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKU ClIaraeMbiX, MPUMEHEHUS
dbopmys cokpaéHHOro YMHOXKEHHUS (C OMOPOM Ha CITPaBOYHYIO WH(OpMAIIHIO).

[TpumensTh npeoOpa3zoBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

Hcnonp3oBaTh CBOWMCTBA CTENEHEHM C HATypalbHBIMU IOKAa3aTENsIMH  JJIS
npeoOpa3zoBaHus BEIPaKEHUM (C OTIOPO Ha CIIPABOYHYIO HHPOPMALIUIO).

Ypasuenua u nepasencmea

Pemars nuHEWHBIE YypaBHEHUS C OJHOW IEPEMEHHOW, MPHUMEHSS IpaBHUIIA
nepexoqa OT UCXOJHOr0 YpaBHEHHUS K PaBHOCWIbHOMY emy. IIpoBepsTs, siBIseTCS U
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmers mpencraBieHue o TpadUyuecKUX METOAAX MPU PEIICHUU JIMHEWHBIX
YPaBHEHUHN U UX CUCTEM.

[TonOupaTs mpuMepsI Tap YUCEI, SIBISIONTUXCS PEIICHHEM JTUHEHHOTO YpaBHEHUS
C ABYMSI IEPEMEHHBIMH.

Ctpouth B KOOPIUHATHOW TUIOCKOCTH TpaduK JTMHEWHOTO YPaBHEHHS C ABYMS
MEPEMEHHBIMH; TOJIB3YSACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl ABYyX JIMHEHMHBIX YpaBHEHUN C JBYMsI NIEPEMEHHBIMH, B TOM
qrciie rpaguiecKu (C OMmopoit Ha ATOPUTM YIEOHBIX JEHCTBHUIA).

CocraBisTh (MOciie COBMECTHOIO aHAJIM3a) U pelllaTh JUHEHHOE YpaBHEHUE WU
CUCTEMY JIMHEMHBIX YpaBHEHUW MO YCIOBHIO 3aJlauyd, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ]a4U MOJIYYEHHBIN PE3YIbTAaT.

Koopounamot u cpagpuxu. @ynkuyuu

MN3obpaxaTh Ha KOOPAUHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, MHTEPBaJbl; 3alKUChIBATh YHCIIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.



OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOPIHMHATaM;
CTpouTh rpaduky TMHEHHBIX QyHKUUNA. CTpouts rpaduk pyHkuun y = kx + b.
OnuceiBaTh € NOMOLIBIO (YHKUMNA HM3BECTHBIE 3aBUCHMOCTH  MEXKIY
BEJIMYMHAMH (110 aJTOPUTMY YU€OHBIX AEHCTBUI ): CKOPOCTh, BPEMSI, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM padOTHI.
HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.
[Tonumare rpaduyeckuii crnoco0 MNpeacTaBICHHs W aHalu3a WHOOpMaINH;
U3BJIEKaTh U MHTEPHPETUPOBATH MHPOPMALMIO U3 IpaUKOB pealibHbIX MPOLIECCOB U
3aBUCUMOCTEN.

8 KVIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HAYAIBHBIE TIPEICTABICHUS O MHOXKECTBE JECUCTBUTEIILHBIX YUCE
JUISL CpaBHEHUS, OKPYTJEHUS U BBIYUCIICHUHN; W300pakaTh JCHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumensTs TOHATHE apUMETHUYECKOTO KBAApPaTHOTO KOPHS; HAaXOJHUTh
KBaJIpaTHbIC KOPHH, HCIOJB3Yd TPU HEOOXOJUMOCTH KaJbKYJATOP; BBIMOJIHATH
npocTeiire MNpeoOpa3oBaHMs BBIPAKCHUHN, COJEpXKAIIUX KBaJpaTHbIE KOPHH,
UCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3aIMCH OOJIBIITUX U MAJIBIX YUCE C IIOMOIIBIO JECATUYHBIX POOei
u crernenen yncna 10.

Anzedpauueckue eviparxcenus

[IpuMeHATP TOHSATHE CTENEHUM C  UEIbIM  MOKAa3aTelIeM,  BBINOJHATH
npeoOpa3oBaHUsl BBIPAKEHUN, COJEPXKAIIUX CTEIEHU C IIeNIbIM ToKa3areieM (C
UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMAIIHH).

BBIMONHATE HECHOXKHBIE TOXACCTBEHHBIE MPEoOpa3oBaHUsl PpallMOHAIBHBIX
BBIPOKEHW HA OCHOBE MpPaBWJ JEUCTBUM HAJ] MHOTOYICHAMHU H ajreOpanvdecKuMH
TPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTs mpeoOpa3oBaHUs BBIPAKCHHUHN I PEHICHUS Pa3IUYHBIX 3a/ad U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

Ypaenenusn u nepasencmea

Pewiaty nuHeliHble, KBaJpaTHbIE YpaBHEHHUs (C HCIOJIb30BAHUEM CIIPABOYHOU
uH(OpMAIIMN) W palMOHAJIbHBIE YPAaBHEHHWsI, CBOMSINHECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU.

[TIpoBOaUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM
yycjie ¢ NpUMEHEeHHeM rpaduueckux MpeAcTaBieHul (yCcTaHaBIMBATh, WMEET JIHU
YpaBHEHHE WU CUCTEMA YPAaBHEHUH PELICHHUsI, €CITU UMEET, TO CKOJIBKO, U Tp.) C OMOPOH
Ha aJrOPUTM YUYEOHBIX JICUCTBUI.



[lepexonuts OT c1oBecHOM (POPMYIUPOBKHU 3a7a4H K €€ aire0pandeckoi Moaeau
C TIOMOIIBIO COCTaBJICHUS! YPaBHEHUS WM CUCTEMBbl YPaBHEHUM, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4i MOJIyY€HHBIA PE3YNbTAT.

[IpyuMeHsATh CBOICTBA YHUCIOBBIX HEPABEHCTB MJIsi CPABHEHUS, OLEHKH; pelaTh
JUHENHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M UX CUCTEMBI; JaBaTh IpaUUECKyIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM YpOBHE (YHKIHMOHAJIbHBIE TOHITHUS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHHUS); OINPEAENATh 3HayeHUE (YHKIHMH IO
3HAYEHUIO apryMEHTa; ONpPeNesiTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

. 2 3 _
Ctpoutsb rpaduku 37eMEHTapHbIX QYHKIUN BUjga , y =X,V =X,V =VX , )=
k; onuchiBaTh CBOMCTBA YMCIOBOM (PYHKIIMU O €€ rpaduKy (Mpu HEOOXOIUMOCTH C

HaIPaBJISIOIICH TOMOIIBIO).

9 KJIACC

Yucna u eviuucienusn

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIBHBIC U UPPALlMOHAJIBHBIE YUCIIA.

Brimonuars apudmeTnueckue ASHCTBUS € pallMOHAIBHBIMU YHCIIAMH, COYETas
YCTHbIE W TNHCHBMEHHBIE TNPUEMBI, BBINOJHATH BBIUMCICHHS C HUPPALHMOHAIBHBIMU
YUCIIaMHU.

HaxonuThs 3HaueHUs1 CTENEHEW C LEIbIMU MOKA3aTeNIIMU U KOPHEMN; BBIYHUCIISThH
3HAYEHUS YUCJIOBBIX BBIPAKEHU.

OKpyryisiTh  IEWCTBUTEIBHBIE YWCJA, BBINOJIHATH MNPUKUAKY pe3yJbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

Ypaseuenusa u nepasencmea

PemaTe nuHElHBIE U KBaJAPATHBIE YPAaBHEHMS, YPABHEHUsI, CBOJISIIMECS K HUM,
MpocTeime APOOHO-pALIMOHAIBHBIE YPABHEHUSI.

Pemate mpocreimmne CcucTeMbl JIBYX JIMHEMHBIX YPaBHEHHU C JIByMs
IIEPEMEHHBIMU U CUCTEMBI JIByX YPABHEHUU, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIACTCS
JUHEWHBIM (110 BU3YaJIbHOU O1ope).

PemaTe mpocTeiiie TeKCTOBBIC 3a/1a9d alre0pandeckKuM CriocOOOM ¢ TTOMOIIIBIO
COCTaBJICHUSI YPABHEHHS UM CUCTEMBI IBYX YPaBHEHUW C JBYMS [TIEPEMEHHBIMM.

[IpoBOaUTE MpOCTENIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI, B TOM
quclie C TPUMEHEHHUEM TpapuiecKuX Npe/CTaBIeHUN (yCTaHABIMBATh, WMEET JIU
yYpaBHEHHE WA CUCTEMa YPAaBHEHUM pEIlICHUS], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHeElHbIE HEpPaBEHCTBA, KBAJpAaTHHIE HEPABEHCTBA; H300paKaTh
pELICHUE HEPABEHCTB HAa YHCIOBOM NPSMOW, 3alKCBhIBATh PEUICHHE C MOMOIIBIO
CHMBOJIOB.
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Pemate cuctemMbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEILIEHUE CUCTEMbl HEPABEHCTB Ha YU CIOBOM
IIPSAMOM, 3aIIUCHIBATH PEUIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PAa3IMYHbIX 3a1a4.

Dynkuyuu

PacnioznaBath (QyHKIMM HM3y4eHHBIX BHJOB. [loka3piBaTh CcxemMaTH4eCKH

pAacIoNIoKEHUE HAa KOOPUHATHOW TUIOCKOCTHU TpadukoB GyHKIMA Buaa: y = KX, y = kX
k

+b ,y=ax + bx +c, y ~ X,y = VX, y T X B 3aBHCHMOCTH OT 3HAuYeHH
K03 (PUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIHIA.

Ctpoutrb U HU300pakaTh CXEeMaTUYECKHM TpaduKu KBaJIpaTUUHBIX (DYHKIUH,

OIKCHIBATh CBOMCTBA KBAPATUYHBIX (PYHKIIHH 1O MX TpaduKam.

Pacno3HaBaTh KBaapaTHUHYIO (QYHKIHIO TO ¢GopMyse, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX QYHKIWHA U3 pEaNbHOM KU3HH, (PU3UKH, TEOMETPHUH.

Apupmemuueckan u 2eomempuueckas npozpeccuu

PacnioznaBaTh apuMeTHUECKYI0 U T€OMETPUYECKYIO MPOTrPECCHH MPU Pa3HBIX
crnoco0ax 3agaHusl.

BbImoNHATE ~ BBIUMCIEHUS € HUCIOJNb30BaHUEM  (opmya N-ro  4jieHa
apu(PpMETUIECKON U TE€OMETPUUECKON MPOTPECCUI, CYMMBI IEPBBIX N YICHOB (C OMOPOii
Ha CIPaBOYHYI0 MHPOPMAIHIO).

Pematp 3a1auu, cBA3aHHbIE C YMCIOBBIMU NOCIIEOBATEIBLHOCTSMU, B TOM YHCIIE

3a]1a4uM U3 peasibHOM )KU3HU (C UCIIOIB30BaHUEM KAJIBKYISATOPA, HUPPOBBIX TEXHOIOT ).

KoHTpoibHO-U3MepHUTeIbHbIE MATEPHUAJbI

[IpoBeneHne OLEHKH JOCTHXKEHUW IUIAHUPYEMBIX pE3yJIbTATOB OCBOCHHS
y4eOHOT'0 TpeaMeTa MPOBOAMUTCS B (JOpME TEKYIIETro U pyOEeKHOT0 KOHTPOJIS B BHJIC:
KOHTPOJBHBIE PA0OTHI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4€Thl, MATEMAaTUYECKUE JUKTAHTHI,
MpakTUYEeCKUe pabdOThl, MHCHBMEHHBIH OTBET MO HHAWBUIYAIbHBIM KapTOUYKAM-
3a1aHUSIM, TECTUPOBAHHUE.

st obyuatomuxcst ¢ 3[IP Bo3MOkHO m3MeHeHHEe (OPMYIHPOBKH 3aJaHUN Ha
«TIOLLIArOBYIO», aJIallTAllMIO0 MpEeaiaraeéMoro o0y4aromemMycsi TECTOBOrO (KOHTPOJIBHO-
OLICHOYHOI'0) MaTepHalia: MCIOJIb30BAaHUE YCTHBIX W MHUCBMEHHBIX WHCTPYKIIUMA,
VIOPOIIEHUE JUTMHHBIX CIOXKHBIX (OPMYITHPOBOK MHCTPYKIIUN, PEIICHUE C OMOPOM Ha
aNropuT™M, 00pasell, UCIOIH30BAHUE CIIPABOYHON MH(POPMAIIHH.

Auare0pa
7 Kkaacc

KontponbHas padora Nel. Tema. YpaBHeHus.

Kontponbnas pabora No2. Tema. Opnounenbl. CTeneHb € HaTypaJbHBIM

MOKa3aTeJIeM.

Kontponbsnas padota Ne3. Tema. MHOTOUJIEHBL.
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Kontponbnas pabota Ned. Tema. @opmyIibl COKPALIEHHOTO YMHOXEHUS.
KonTtponbsnas padora NeS. Tema. CucteMbl TMHEHMHBIX YPAaBHEHU.

8 Kiacc

KonTtponbsHnas padora Nel. Tema. [IpeoOpa3oBanus palioOHaIbHbIX BbIPAXKEHUI.
KonTtponbsHas padora Ne2. Tema. PanmonanbHble ypaBHEHHUS.

Kontponbsnas padora Ne3. Tema. KBanpaTHsie kopHu. JleiicTBUTENbHbIE YHCTA.
Kontponbsnas pabora Ned. Tema. KBanpaTHbie ypaBHEHUS.

Kontponbsnas padora NeS. Tema. [IpumeneHune kBagpaTHbIX ypaBHEHU.

9 kJacc

Kontponwnas pa6ota Nel. Tema. HepaBeHcTsa.

Kontponbshas pabora Ne2. Tema. KBaapatuunas GpyHKUuS.

KonTtponbsnas padora Ne3. Tema. KBanpaTHbie HepaBeHCTBA U YpaBHEHMUS.
Kontponbnas pabota Ned. Tema. DineMeHThI IPUKIATHON MAaTEMAaTUKHU.
KonTtponbsnas padora Ne5. Tema. UunciaoBble Mocie10BaTEIbHOCTH.

KPUTEPUU N HOPMbI OHEHKHU NPEIMETHBIX PE3YJIbBTATOB
OBYYAIOHINXCHA C 3ITP ITIO MATEMATHUKE

BrictaBnsiemblie onienku oOyuaronumcs ¢ 3[IP He MoryT ObITh NpUpaBHEHBI K

OIICHKaM O0YyYaroIIuXcsi 00IIe00pa30BaTEIIbHBIX IITKOJI, a SBIJISIOTCS JIUIIb ITOKa3aTelIeM
YCIICIIHOCTH TIPOJIBIYKEHHUS IIIKOJLHUKOB 110 OTHOIIICHHIO K caMuM ceOe. OreHKa Takxke
UTPAeT POJIb CTUMYIHPYIOMIETO (aKkTopa, MOATOMY JONMYCTHMO PabOTy HEKOTOPBIX
YUYCHHUKOB OILICHHBATH 00JIee BEICOKUM OaJljIoM.

OILEHKA YCTHBIX OTBETOB OBYYAIROILIUXCSI:

OTBeT OILICHUBACTCS OMMEMKOU «5», €CIA YIeHUK:

MOJIHO PAacKpbUl COJAEp)KaHWe MaTepuana B 00beMe, NPeIyCMOTPEHHOM
oporpaMMoOd M Y4YEOHUKOM, WU3JIOKUI MaTepual TpPaMOTHBIM S3BIKOM B
ONPEAECICHHOW  JIOTMYECKOM  NOCJHENOBATEIBHOCTHA,  TOYHO  MCIIOJbB3YS
MAaTeMaTHYECKYI0 TEPMUHOJIOTUIO U CUMBOJIHUKY;

MIPABWJIBHO BBHITIOJIHUJ PUCYHKH, YEPTEKHU, TPAPUKH, COMMYTCTBYIOIIUE OTBETY;
IIOKA3aJl YMEHHUE WJUIIOCTPUPOBATH TEOPETHUUYECKUE ITOJOKEHUSI KOHKPETHBIMU
IpUMEpPAMU, TPUMEHATh UX B HOBOM CUTYallUH MPHU BBIIOJHEHUN IMTPAKTUYECKOTO
3aJJaHUS;

IPOJAEMOHCTPUPOBAJI YCBOCHHUE PAHEE W3YUYECHHBIX CONYTCTBYIOLIMX BOIPOCOB,
c(hOpPMHUPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIB3YEMBIX MpHU OTPabOTKE yMEHUN U
HAaBBIKOB;

OTBEYaJI CAMOCTOSITENIbHO 0€3 HABOJAIIMX BOMPOCOB yuuTessi. Bo3MOXKHBI OJlHA -
JIB€ HETOYHOCTH MPHU OCBELICHUU BTOPOCTENIEHHBIX BOIPOCOB WM B BBIKJIAJIKAX,
KOTOPBIE YYEHHUK JIETKO UCIPABUII 110 3aMEYAHUIO YUUTENS.

OTBeT OLICHUBACTCSI OTMETKOM «4», eciiu

OH YAOBJICTBOPACT B OCHOBHOM Tp€6OBaHI/I$IM Ha OLICHKY «5 », HO IIPpHU 9TOM UMCCT
OOMH U3 HCAOCTATKOB.
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® B U3JIOXKEHUU JIOMYIIEHBI HEOOJIbIIINE MPOOEIbl, HE UCKA3UBIIINE MATEMATUYECKOE
COAEpKAaHNUE OTBETA;

e JIOMYIICHBI OAWH — JIBA HEJOYETA PU OCBEILIEHUN OCHOBHOT'O COJIEPKAHNUS OTBETA,
HCTPABJICHHBIEC IO 3AMEYAHUIO YUUTEIS;

® JIOMYIIEHBI OMIMOKA WM 00Jiee IBYX HEJ0UETOB IIPU OCBEIIIEHUH BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, JIETKO UCIIPABJIEHHBIC 110 3aMEUYAHUIO YUUTEIS.

OT1MmeTKa «3» CTaBUTCS B CICAYIONIUX CIydasx:

® HEIMOJHO WIM HEMOCIEI0BATENIBHO PACKPBITO COJAEpKaHUE MaTepualia, HO
MoKazaHo oO0llee TOHUMAHHWE BOMpPOCa M MPOJEMOHCTPUPOBAHBI YMEHHS,
JNOCTAaTOYHBIE I JAJbHEUMINEro yCBOCHUS MOPOTPaMMHOIO  MaTepuasna
(onpenenenubie « TpeboBaHUSIMU K MATEMATUUECKOUN MOATOTOBKE yUaIIUXCS);

® UMEINUCh 3aTPYJHEHMS WU JONYIICHBbl OMMUOKH B OMNPEICICHUNU TOHSITHH,
UCIOJb30BAHUM MATEeMAaTHYECKOW TEPMHUHOJOTHHM, YEpTEeXKaxX, BBIKJIAJKAX,
UCIIPABJIEHHBIE MOCJIE HECKOJIBKUX HABOJSAIINX BOIPOCOB YUUTEIS;

® YYCHUK HE CIpaBWICA C NPUMECHEHUEM TEOPUUM B HOBOM CHUTYallUU IMpPH
BBITIOJIHCHUU TPAKTUYECKOTO 3aJlaHMsl, HO BBITIOJHWI 3aJaHusl 0053aTEIBHOTO
YPOBHS CJIOKHOCTH 110 JAHHOU TEME;

® IpUM 3HAHUU TEOPETHUYECKOTr0  MaTepuajga  BbISIBICHA  HEJOCTATOYHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CICAYIONIUX CIydasx:

® HE PacKPBITO OCHOBHOE COJIep)KaHHe YU4eOHOTO MaTepuaa;

e O00Hapy)XeHO HE3HaHWE WM HEIMOHMMaHWE YYEHHKOM OOJIbIlIeH WM Haumboliee
BaKHOM 4acTH y4eOHOro MaTepuaa;

® JIONMYIIEHhl OMMUOKK B  ONPEACIICHHWH TOHATUA, TP  HCIOJIb30BAaHUU
MaTeMaTHYeCKOM TEPMHUHOJIOTHH, B PHUCYHKax, 4YepTekax Wiau Trpadukax, B
BBIKJIQJIKaX, KOTOPhIE HE HUCHPABICHBI MOCTIE HECKOJbKUX HABOJMSIIUX BOIPOCOB
YUUTEJI.

OIIEHKA ITUCHhMEHHBIX PABOT
OTMeTKa «5» CTaBUTCS, €CIIU:

e paboTa BBINIOJIHCHA TIOJIHOCTHIO;

® BIJIOTHYECCKUX PACCYKJICHHUSAX K 000OCHOBAHHH PEIICHUS HET MPOOEIIOB M OMNOOK;

® B pElIICHWH HET MaTEMaTUYECKUX OMMOOK (BO3MOKHA OJJHA HETOYHOCTh, OIUCKA,
HE SBJISIONIASCS CJICJICTBUEM HE3HAHMS WM HEIMTOHUMAaHHS y4eOHOro MaTepHaa).

OtMeTKa «4)» CTaBUTCS, €CIIH:

e paboTa BBHITIOJIHEHA MTOJTHOCTHIO, HO 00OCHOBAHMUS IIAarOB PEIICHHS HEIOCTATOYHBI
(ecnmu ymMmeHH€e 00OCHOBBIBATh PACCYKJICHUS HE SIBJISIIOCH CIIEIMAIbHBIM OO bEKTOM
POBEPKHU);

e JlOMyllleHa OJHA OINMOKa WM JBa-TPU HEI0YeTa B BBIKJIAJKAX, PHUCYHKaX,
yepTexax Wi rpadukax (€cliu 3TH BUABI Pa0OThI HE SBISUIMCH CHCIIUATBHBIM
00BEKTOM IIPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIU:

e JIOMyIIEHBI O0JIee OTHOM OMIMOKM MK 00Jiee ABYX-TPEX HEI0YETOB B BHIKJIAJIKAX,
yepTexax WM rpaduKax, HO y4Yalluics BlIaJieeT 00s3aTeIbHBIMU YMEHHUSMH T10
MIPOBEPSAEMOU TEME.
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OtrMeTKa «2» CTaBUTCS, €CIIM: JONYILIEHbl CYHIECTBEHHbIE OIIMOKH, MOKA3aBIIHUE, YTO
yyaluics He BIaJeeT 00s3aTeIbHBIMU YMEHUSMU 10 TaHHOM TEME B TIOJIHOM Mepe.
I'pyObiMu cyuTAOTCH OLIUOKU:
- HE3HaHUE ONPEIECIICHNs OCHOBHBIX ITIOHATHUH, 3aKOHOB, IPaBUJI, OCHOBHBIX IT0JIOKECHU N
TEOpUH, HE3HAHUE POPMYJI, OOLIECTIPUHATHIX CUMBOJIOB 0003HAYCHU BEJIUYUMH, €IUHUII
UX U3MEPEHUS;
- HE3HAaHNE HAMMEHOBAaHMUI €MHULl U3MEPEHUS;
- HEYyMEHHE BBIJECIUTH B OTBETE IIIaBHOE;
- HEYyMEHHE IPUMEHATH 3HAHUSI, AITOPUTMBI JJIsI PELICHUS 3a]1a4;
- HEyMEHHUE JIeJIaTh BBIBOJBI U 000011IECHHUS;
- HEYMEHHUE YUTATh U CTPOUTDH IPaPUKH;
- HEyMEHUE T0JIb30BaThCsl NIEPBOUCTOYHUKAMHM, YI€OHUKOM U CIIPAaBOYHHKAMU;
- IOTePsl KOPHS WM COXPAHEHUE ITOCTOPOHHETO KOPHS;
- oTOpackiBaHue 06e3 00BbICHEHU OHOTO U3 HUX;
- paBHO3HAYHBIE UM OLINOKHU;
- BBIYMCIIUTEbHbIE OLTMOKH, €CIIH OHU HE SBJISIOTCS OMUCKOM;
- IOTUYECKHE OIIHOKH.
K Herpy0ObIM omm0kam cieyeT OTHECTH:
- HETOYHOCTh (OPMYIHPOBOK, ONpENEICHUMN, TMOHATUNH, TEOpUH, BbI3BAHHAS
HEIOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIPEAECISEMOr0 MOHATUS WIM 3aMEHOU
OJIHOTO - JIBYX U3 3TUX MIPU3HAKOB BTOPOCTETICHHBIMU;
- HETOYHOCTH Tpaduka;
- HEpaUHWOHAJbHBIA METOJ pELICHUs 3aJa4d WM HEJOCTATOYHO MPOJYMaHHBIU IJIaH
oTBeTa (HapyuIeHHWE JIOTMKW, TIOJMEHa OTIEIbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTENIEHHBIMU );
- HepallMOHAJIBHBIC METO/IbI pabOThI CO CIPABOYHOMN U JPYTOH JIMTEPATYPOH;
- HEYMEHUE PeIlaTh 3a/1a4u, BBIMOJIHATh 3a/1aHUsI B OOIIIEM BUJIE.
Henoueramu sIBIAIOTCA:
- K HemouetaM OTHOCSTCS MHOTPEUIHOCTH, CBUIETEIBCTBYIOIIME O HEAOCTATOYHO
MOJTHOM WJIM HEJOCTATOYHO MPOYHOM YCBOCHHHM OCHOBHBIX 3HAHHM M YMEHUW WIH 00
OTCYTCTBUH 3HAHMI, HE CUUTAIOUIUXCS B IPOIPaMME OCHOBHBIMH.
- Henoyeramu Taxxke CYMTAIOTCS: IOTPEIIHOCTH, KOTOPBIE HE MPUBEIN K HCKAXKEHUIO
CMBbICJIa TMOJIY4€HHOTO 00yJYaIOUIMMUCS 3HAHUS WK CIoco0a ero BBIIOTHEHUS; -
HEaKKypaTHas 3alKCh; HEOPEKHOE BHIMOIHEHHUE 3alHCeH, YepTexel, cxeM, IpauKoB;
HEpalMOHAJIbHBIE TPUEMbI BBIUMCICHUN U TIPeoOpa3oBaHUil.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO T'OJAM OBYYEHUS)

7 kaacc (102 u)

Ha3Baunmue
pasaesa (TeMbl)

Kypca (4uciao
4acoB)

OcHoBHOE CoacpiKaHue

OcHOBHbIE BHIbI IeSITEJILHOCTH oﬁyqamumxca
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Yucaau
BbIYHCJIEHHUS].
PanuonajabHble
qucaa

(25 9)

[ToHATHE paMOHAIBHOIO YUCIIA.

ApudpmeTrnueckue 1eHCTBHUS ¢ pAlMOHAIBHBIMU YHUCIIAMHU.

CpaBHeHue, ynops04YuBaHUE PAlMOHAIbHBIX YHCEIL.

CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

Pemenne ocHOBHBIX 3a/1a4 HAa JPOOU, IPOLIEHTHI U3 PEATIbHOM

MIPaKTUKH.

HpI/I3HaKI/I ACIIUMOCTH, PA3JIOKCHHA Ha

HaTypaJIbHBIX YUCEI.

Peanbuble  3aBucumoctu. Ilpsmas
MIPONOPIUOHATBHOCTH.

u

MHOXHUTCIIN

oOparHas

CucreMaTH3HPOBATH U 000ramiaTh 3HAHUA 00 OOBIKHOBEHHBIX|
U JICCATHYHBIX IPOOSX.

CpaBHUBATBH M YNOPSIA0YUBATHL APOOHU, peoOpa3oBbIBas MPU
HEOOXO/JMMOCTH  JIECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JIECSATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTe  pasHooOpa3sHble cmocoObl U NPHUEMBI
BBIYMCJIEHHs 3HAYEHHIl APOOHBIX BBIPaKeHUi, COIEPIKAIIIX
OOBIKHOBEHHBIE W  JIECATUYHbIE JApOOW: 3aMEHSATh NpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaKEHHE K (opme,
HaubOosee ynOOHOM Uis BBIYUCIEHUH, MpPeoOpa3oBHIBATh
NpOOHBIE BBIPAKEHHUS HA YMHOXXCHHE W JICNICHUE JECSTHUHBIX
npo0eit K JCHCTBUSAM C IEIBIMUA YUCIaMu (P HEOOXO0TUMOCTH C
HaIPaBJISAIONMICH TOMOIIIBIO).

I[IpuBoauTH uMcI0BbIe U OyKBeHHble NMPHUMEPbI CTEIEHHU C
HATypaJIbHbIM TIOKa3aTelieM, OOBSICHSSI 3HAUYEeHUS OCHOBAHUS
CTENEeHHU U TOKa3aTessl CTENEeHH, HAXOAUTh 3HAUYEHHUs CTeleHen

n
Buja @ (a — m000e panrMoHAIBLHOE YKMCII0, N — HATypalbHOE

YHUCJI0) C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO.

ITonuMaThe CMBICJ 3aIHCH 0OJBIIMX YHCEJ € MOMOIIbLIO
AeCITUHYHBIX Apoleil U creneHei yucaa 10, npuMeHsATh UX B
peabHbIX CUTyalUsIX.

IIpuMeHSATH NPU3HAKU JCIIUMOCTH, PA3JIOKEHUS HA MHOKUTEITN
HaTypaJbHbIX YUCE.

PemaTes npocreiimme 3a7a4u Ha 4aCTH, IPOLEHTHI, IPOTIOPLIUH,
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Ha Hax0X/JIeHue JpoOu (IIPOIEHTA) OT BEIMYUHBI U BEJIMYUHBI 110
e€ npobu (mporeHTy), 1podu (TIPOIeHTa), KOTOPBIH COCTaBISET
onHa BenuuuHa oT gapyroi. IlpuBoauTh, pa3zdupars,
OLIEHMBATDh PA3JINYHbIC PEIICHHUS, 3alIUCH PEIIEHUN TEKCTOBBIX
3az1a4.

Pacno3zHaBaTh U 00BSICHATH, ONTUPASCh HA OTIPEACICHMUS], IPSIMO
IIPONOPLUMOHAIBHBIE u o0OpaTHO MIPOMOPILUOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 pealbHOTO MHpa, M3 JPYrHMX Y4eOHBIX
IIPEMETOB.

Pemate mpocreiimrie NpakTHKO-OPHEHTHPOBAHHBIC 3aJa4H

Ha  Japoowu, MPOUEHTHI, NpAMY0 7 o0paTHy10

MPONOPLUHOHAIBHOCTH, IPONOPLHH.
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Auaredpanvyeckue

BbIPAKCHUSA
(27 v)

byksenHsble BolpaxeHnus. [lepemennsie. JlonycTuMble 3HaYEHUs
nepeMeHHbIX. DOpPMyIIbL.

[IpeoOpazoBanne OyKBEHHBIX BHIPAXKEHHI, PACKPHITHE CKOOOK U]
MIPUBEACHUE MOJI0OOHBIX CIIaracéMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKa3aTeJIEM.
MHorouneHsl. Cnoxenue, BBIYUTAHMUE, YMHOKECHUE,
MHOT04J1€HOB. DOPMyIIbI COKPAIIEHHOIO YMHOKEHHUS.

PaznoxeHne MHOTOYJICHOB HA MHOKHTEIIH.

OBaanerb Ha 0azoBOM YPOBHe anreOpanueckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NPHUMEHATH €€ B IIpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPDAXKEHUH IPHU 3aJaHHBIX
3HAYCHUAX 6YKB, BBITIOJIHATH BBIYHUCJIICHHUA 110 q)OpMy.HaM.
BoinoaHATL npeoOpa3oBaHusl LIETOT0 BBIPAKEHHUSI B MHOTOWIEH
MIPUBEJICHUEM MOJOOHBIX CIaraéMbIX, paCKpBITHEM CKOOOK.
BbInoaHATH OJIHOYJIEHA
MHOTOYJIEHa Ha MHOTOWIEH, NPUMEHATh (OopMysbl KBajapaTa
CyMMBl M KBajpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO

UH(pOpPMAIHIO.

YMHOKCHHUE Ha MHOTOYJICH U

OcymecTBAsATh Pa3jokKEHUE MHOTOWICHOB HAa MHOXHTEIH
HYTeM BBIHECEHUS 32 CKOOKU O6HI€FO MHOXXHUTEIA, IPUMCHCHUA
bopMyIBI dbopMynT  COKpamEHHOTO
YMHOYCHHS C OTIOPOH Ha CIPAaBOYHYIO HH(POPMAIIHIO.

pPa3HOCTH  KBaJApaToB,
I[IpumensTh mnpeoOpa3oBaHME€ MHOTOUYIEHOB JJISi PpELICHHS
pa3IMyYHBIX 337a4 U3 MaTeMaTHK{, CMEXKHBIX NPEIMETOB, W3
pealbHOM MPAKTUKH.

3HAKOMMTBCS ¢ HCTOPUE Pa3BUTHS MATEMATUKH.
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'YpaBHeHus1

1 HEpaBeHCTBAa
(20 4)

YpaBHEHHE, IIpaBUIIA npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIILHOCTb YPaBHEHUM.

JIuneliHOe ypaBHEHHE C OJHOU IIEPEMEHHOMN

[IEPEMEHHOM, pelICHUE JIMHEMHBIX YpaBHEHUN. Pemenne 3amay ¢
[TOMOIIIbIO YPABHEHMIA.

VIuneiinoe ypasnenue ¢ 08yMs NEPEMEHHbIMU U €20 2PAPUK.
Cucrema IBYX JMHEMHBIX YpaBHEHUU C JIBYMsSI IEPEMEHHBIMHU.
Pemienne cucteM ypaBHEHUW CIMOCOOOM TIOJICTAHOBKH U

CIIOCOOOM CJIOKEHUS.

PemiaTe TMHEHHOE YpaBHEHUE C OJTHOM IEPEMEHHOM, NNPUMEHAA
NMpaBUJIa IIEPEX0]a OT UCXOIHOIO YPaBHEHHUS K PABHOCWIBHOMY
emy Oosee npocroro Buja. IIpoBepsATs, sBIISETCS I KOHKPETHOE
YUCII0 KOPHEM YpaBHEHHMS.

IlopOupaTs npuMepsl Map 4YKCEN, SBISIIOIIMXCS pELICHUEM|
IIMHENHOTO YPAaBHEHHUS C IByMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAWMHATHON IUIOCKOCTH TpaduK JIUHEHHOro
YpPaBHEHUS C JBYMsI IMEPEMEHHBIMU (IIpU HEOOXOAMMOCTH C
MCII0JIb30BAHUEM CMBICIIOBOI OMOpHBI); MOJB3YACh TI'papUKOM,
NPUBOAUTH IPUMePbI PELICHUS YpaBHEHUS.

HaxoauTs pemieHue CUCTEMBI JBYX JIMHEWHBIX YpPaBHEHUH C
ITBYMsI IEPEMEHHBIMU C OTIOPO Ha aITOPUTM YU4eOHBIX 1eHCTBUH.
CocTaBJISITh M peliaTh ypaBHEHUE UM CUCTEMY YpPaBHEHMH MO
YCIOBUIO 3aJa4d, HWHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3aJladyd MOJIyYCHHBIH pe3yJabTaT C OMNOpOM Ha
BOIPOCHBIN TJIaH.
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KoopauHatsl 1
rpaguku.
DyHKUUHA

(24 4)

Koopaunara Touku Ha npsMoil. YuCoBbIe IPOMEKYTKHU.
Paccrosnue Mexzay IAByMs TOYKAMH KOOPAMHATHOW IPSAMOM
[IpssMOyrosipHas cucrteMa KOOpAMHAT HA IJIOCKOCTH. [Ipumepsl
rpadukoB, 3amaHHBIX Qopmynamu. UteHne rpaduKoB peaabHBIX
3aBUCUMOCTEN.

[lonsitne ¢ynkumu. ['padux ¢ynkumu. CBoHCTBa (QYHKIHIA.
Jluneiinas  gynkuusa. Iloctpoenune rpaduka JIHMHEHHON
¢yukuun. I'padux pynkuuun y = kx + b.

N300paxkatrb Ha KOOPJAMHATHOMU psAMOM TOYKH,
COOTBETCTBYIOIIIME 3aaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH X HA aIreOpandecKoM SI3bIKE.
OTMeyaTh B KOOPAWHATHON NJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpAWHATaM; CTPOUTH T'padUKH HECIOXKHBIX 3aBUCHMOCTEH,
BaJaHHBIX (OpMYITaMH, B TOM YHCJIE C TOMOLIbIO HH(POBHIX
mabopaTopuii.

[puMeHsiTh, U3y4YaTh NpPeHMYUIECTBA, HHTEPNPETHPOBATH
rpaduueckuil cnocod MpeacTaBleHUs U aHalln3a pa3HOoOpa3HOM
PKU3HEHHOU nHpopManuu.

OcBauBaTh Ha 0a30BOM ypoBHE MOHSTHE (DYHKIIUU, OBIAJEBATh
(yHKIIMOHAIBHOW TEPMHUHOJIOTHEM.

Pacno3naBaTth nuHelHy0 QyHkiuio Y = kx + b, onucbiBaTh eé
CBO¥CTBA B 3aBHCHMOCTH OT 3HaueHU# K03 purentos K u b (mpu
HEOOXOAMMOCTH C OTIOPOH Ha aJITOPUTM TMPABUIIA).

Ctpouth rpaduku JTuHeHHOW QyHKINH, GyHKIHH Y = KX + b

Hcnonb3oBath nugpoBbie pecypesbl i IOCTPOCHUS I'pa(UKOB
GYHKIIUN U U3y4EHUST UX CBOMCTB.

[IpuBOIUTH TpHUMEPHI JIMHEHHBIX 3aBHUCHUMOCTEHl B peaIbHBIX
mporeccax 1 siBJICHUSIX.

IToBTOpEHME

M 00001ICHHE

HOBTOpeHI/IC OCHOBHBIX ITOHATUH U MCTOHOB KypcCa 7 KJ1acca,

0000111eH e 3HAHUHA.
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BbiOupaTrh, NPUMEHATH CHOCOObBI  CpPaBHEHHS  YHCED,

BBIYHCIICHUH, npeoOpa3oBaHUll  BBIPAXKEHUH, pelieHus



(64)

ypaBHEHUN MPU HEOOXOJAMMOCTH C HAIPABIISIIONICH MMOMOIIBIO.
OcymiecTBJIAATh CAMOKOHTPOJIb BBINOJTHSAEMBIX JCHCTBUNA U
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oBaHU,
IIOCTPOECHUN.

Pemars npocreiiimue 3a1a4u 13 peaibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS Ui PEIICHUs 3a7ad W3 JIPYrux
MPEIMETOB.

Pemats mpocreiilmime TeKCTOBbIE 3a1ayM,
BbIOMPATH COCOOBI PEIICHUS 3a/1a4H.

CpaBHUBATDb,

8 kuacc (102 u)

Ha3Banmue
pa3naena (TeMbl)
Kypca (4HcJ10

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCst

4acoB)
Yucaa u KBanpatuslit kopenb u3 uucia. Ilowamue 06 uppayuonanrbrHom ®opMyIUpoOBaTh onpeesieHUe KBAJAPaTHOIO KOPHS U3 YHCIa,
BbIYHCJICHHS. yucne. Jlecamuunvie npUOIUNCEHUSA UPPAYUOHATILHBIX YUCEIL. apu(METHUECKOro KBaJPaTHOTO KOPHS MpU HEOOXOJUMOCTH C
KBaaparubie Heticmeumenvuvie uucna. Cpasnenue delicmeumenbHbiX yucel. |BU3yaTbHOU OTIOPO.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIM KOPEHb.

HpI/IMeHHTb OIICpalvio N3BJICYCHHUA KBAAPATHOT'O KOPHS U3
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(15 1)

YpasHeHue Bua X2 = a.

CaoiicTBa apru(METHIECKIX KBaJIpaTHBIX KOPHEM.

[IpeoGpa3oBanue YHUCIIOBBIX BBIPa)KCHU,
CoZiepKalIuX KBaPATHbIE KOPHHU.

quciia, HCNOJIb3YS IPU HE00X0JUMOCTH KAJIbKYJIATOP.
OHeHI/IBaTb KBaApaTHBIC KOpHHU OEJIBIMHA qucjiaMu H
JACCATUYHBIMHU I[pO6$IMI/I.

CpaBHUBaTL M YNOPSAOYMBATH  pallOHAIbHBIE U
HPppaUOHAJIBHBIC YK CJia, 3alIMCAHHBIC C MMOMOIIBIO KBAAPATHBIX
KOpHEH Mp1 HE0OOXOIMMOCTH € HapaBJISAIOLIEH TOMOIIBIO.

2
HUccaenoBarhb YpaBHCHUE X = 4, HaxoAuTb TOYHBIE U

npubnmkEHHBIC KOpHU 1ipu & > 0.

HccaenoBarb CBOMCTBA  KBAJPATHBIX KOPHEM, IIPOBOIS
YHUCIIOBbIE 3KCIIEPUMEHTHI C HCHOJB30BAHUEM KalbKYJIsSTOpA
(KOoMIIBIOTEPA).

IlpumensaTs cBoiicTBa apuMeTHYeCKHMX KOpPHeH IA
npeodpPa30BaHUA BbIPAKEHUI.

BpinoqHATL, mnpocTeilline MPeoOPa30BAHUSA  BBIPAKECHUI,
coepKalux KBaJApaTHble KOpHU. BbeIpaxkaTh NepeMeHHbIE U3
reoMeTpruecKux U ¢puznyeckux GopMyi Npu HEOOXOIUMOCTH C
OIIOPOH Ha MPABUIIO.

BplyuciasaTh 3HAYEHUS] BBIPAXKECHUH, COAEpPHKAIIUX KBaJpPATHBIC
KOPHH, UCHOJIB3YsI MPU HEOOXOAUMOCTHU KaIbKYJISATOP.
HUcnosb30BaTh B XOJE PpELICHUS 33a4  dJIEMEHTapHbIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUONMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHA MATEMAaTHKH.
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Yucaa u Crenenb ¢ 1enbM nokazatesneMm. CranpapTHas 3anuch uyucia. | DopMyJuMpoBaTh onpeaejeHue CTCIICHH C LEJIbIM MoKa3aTeieM

BBIYHCJICHHS. Pa3Mepbl 00BEKTOB OKpyXKaromero mupa (0T 3IeMEHTapHbBIX | (IPH HEOOXOAUMOCTH 110 BU3YAJIbHOM OTIOpE).

CremneHs ¢ 4acTUl] 40 KOCMHUYECKUX OOBEKTOB), JJIUTEIBHOCTh IIpouieccoB | [IpeacTaBiasTh 3aMMCh OOJIBIINX M MAJIBIX YHUCE/ B CTAHIAPTHOM

HeJbIM B OKPY)KaroIllleM MUpE. Bujge. CpaBHMBATBL 4YKCIa ¥ BEJIWYUHBI, 3allUCAHHBIC C

moKasarejiemMm CBOIICTBa CTENIEHU C IIEJIBIM TIOKA3aTEIIEM. UCIOJIb30BaHueM crernenu 10.

(7 v) Hcnonb3oBaTh 3amMch 4YUCET B CTAaHAAPTHOM BUAE A
BBIpOXXEHUSI Pa3MepoB OOBEKTOB, JUIMTEIBHOCTU MPOIIECCOB B
OKpPYKaIOIlleM MUDpE.
@D opMyJIMPOBaTh, 3ANIUCHLIBATH B CHMBOJINYECKOii opMme 1
WLTIOCTPUPOBATHL NPUMEPAMHU CBOWCTBA CTEMCHH C IEJIBIM
nmokazateneM (Mpd  HEOOXOJUMOCTH C  HWCHOJIb30BAaHUEM
BHU3YyaJIbHOW OTIOPHI).
IIpumMeHsATH CcBoOiicTBAa CTENEeHM Ui TIpeoOpa3oBaHUSA
BBIPAKEHUH, COJEpXKAIIMX CTENEHU C LENbIM IOKa3aTeJIeM C
UCIOJIb30BAaHUEM  CIIpaBOYHOM uHGpopManuu. BpINOJHATH
AeficTBUS C YHCIAMM, 3allMCAaHHBIMU B CTAHJIAPTHOM BHJE
(YMHOXEHHE, JICTICHNE, BO3BEICHHUE B CTCIICHB).

Anredpanueckue |KBanpartHblii TpéxuieH. PasnmoxeHHe KBaJPAaTHOTO TPEXWICHA Pacmo3HaBaTh  KBAJpaTHBIA  TPEXWieH,  yCTaHABJIMBAThH

BbIpaKeHHs. Ha MHOXHTCIIH. BO3MOYHOCTb €r0 pa3j0KeHUs Ha MHOKUTEIIH.

KBaapaTublii PacknaapiBaTh HAa MHOMKUTENH KBagpaTHBIM TPEXWIEH C

TPEéXwieH HEOTPUIATENbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C

Sy OIIOPOI Ha AJITOPUTM IIPABUJIA.
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Auaredpanvyeckue
BBbIpa:KeHM .
AJiredpanyeckas
ApooOL

(154)

AnreOpandeckast ApoOb. JlomycTHMbIe 3HaYSHUS IEPEMEHHBIX,
BXO/SIIIUX B alireOpandeckre BeipaskeHus. OCHOBHOE CBOHCTBO
anredpandeckoii qpoou. CokparieHue qpooei.
Crnoxenue, BBIYMTAHHE,  YMHOXXCHHE  H
anreOpandyeckux apobeir. I[IpeoOpasoBanue
COJIepIKalIuX anreOpandecKue Ipoou.

JeIICHUE
BBIPa)KCHU,

3anuceiBaTh anreOpanyeckue BoipaxeHus. HaxoauTs obmacTh
OIIPEJEIICHUs] PALIMOHAIIBHOTO BBIPAXKEHHUS.

BbINOJHATH YKUCIOBBIE MOJCTAHOBKHA U BBIYHUCJIATH 3HAYCHUE
JIpoOu, B TOM YHUCIIE C IOMOIIbIO KaIbKYJISTOpPA.

@ opMyJIMPOBATH OCHOBHOE CBOMCTBO aJireOpandeckoi qpoou u
NPUMEHATH €ro JJs IpeodpazoBaHus ApoOeit.

BbinoaHATL JelicTBUSl ¢ anredOpandyeckuMH JApoOsMU Npu
HEOOXOJAUMOCTH C Hampapisiomed momMoribio. [IpuMeHsTh
npeoOpa3oBaHus BBIPAKEHUN 7Sl pelieHus 3ajad. BeipakaTh
nepeMeHHble 13 Qopmyn (puU3MUECKHX, T'€OMETPUUECKHUX,
OTIMCBHIBAIONIUX OBITOBBIC CHUTYyallUH) TPH HEOOXOIUMOCTH C
HaIPaBJISAONIEH TOMOIIBIO.

YpaBHeHusi u
HepaBeHCTBA.
KBagparubie

YPaBHeHHUA
(154)

Ksanparnoe ypaBaeHue. HenosHoe kBajpaTHOE ypaBHEHHE.
dopmysia KOpHEH KBaJpaTHOTO ypaBHeHUd. Teopema Buema.
Pemienne  ypaBHeHMH,  CBOASAIIUMXCS K

[IpocTeitmme npoOHO-paIIMOHATIEHBIE YPAaBHEHUS.

KBaJApaTHBIM.

Pemenne TEeKCTOBBIX 3alad ¢ TIOMOIIBIO  KBaJpaTHBIX

Pacno3HaBaTh KBaJpaTHbBIE YpaBHEHHS.

3anuceiBaTh (popMyJly KOpHEH KBaapaTHOTO YpPaBHEHHS;
pelIaTh KBaJApaTHble YPaBHEHUS] — TIOJHbIC U HEMOJHbIE (C
WCITOJIb30BAHNUEM CIIPABOYHOM MH(POpMAIIUHN).

IIpoBoguTh, mnpocTeiimue

HCCJICJ0OBAHUA KBaApaTHBIX
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YPaBHEHUH.

YpaBHEHUM.

Pemathy ypaBHeHuUs, CBOJSIINECA K KBAJPAaTHBIM, C IIOMOLIbIO
peoOpa3oBaHUil U 3aMEHOM IIEPEMEHHOM ¢ ONOPOIl Ha aIrOPUTM
IpaBuUIIa.

Habnrogate m  aHaJIM3MPOBATH CBA3b MEXKAYy KOPHSAMHU H
K03 duIMEeHTaMH KBaJPaTHOIO YPaBHEHHUSI.

Ilpumenamo ~ meopemy  Buema on4 peutenus
3a0au (¢ ucnonv3osanuem oopasya).

Pemate TekcToOBBIEe 3agauM anreOpanyeckuM CrIocoOoM:
NEPEXOJIUTh OT CIOBECHON (HOPMYIHUPOBKU YCIOBHUS 33Jaudl K
anredpandyeckol MoAeNnu MyTEM COCTaBIEHHUS ypaBHEHHS (IIpU
HEOOXOJMMOCTH C  HAaNpaBISAIOMICH IMOMOIIBIO);
COCTAaBJIEHHOE YPaBHEHHUE; HHTEPIIPETUPOBAThH PE3yJIbTaT.

3HAKOMHUTBCSI ¢ HICTOPUEI Pa3BUTHS aJIreOpHI.

pemiath

YpaBHeHusi u
HepaBeHCTBA.
Cucremsl
YPaBHeHUil
(13 v)

JluneiitHoe ypaBHEHHE C JIBYMsl TEPEMEHHBIMH, €Tr0 Tpaduk,
MIPUMEPHI PEIIeHHs YpaBHEHUH B LEJIbIX YHCIIaX.

Pemienne cucrem AByX JIMHEMHBIX YpPaBHEHHM C JIBYMsI
nepeMeHHbIMU. [IpuMepbl pelieHuss cUCTeM HeJIWHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU.
I'pagpuueckas  unmepnpemayus
NEePEMERHbIMU U cucmem ypaeﬁeHuii C a@yMﬂ nepemeHHblMU.
Pemenne TeKCTOBBIX 3a1a4 C IOMOIIbIO CHCTEM YPaBHEHUH.

VpaeHenuss ¢ 08YMsL

Pacno3HaBaTh JTuHEIHbIE YpaBHEHHSI C JBYMs NE€PEMEHHBIMHU.
Crpouth rpaduKel JIMHEWHBIX YpaBHEHUH, B TOM YHCIE
UCnob3ysi UM@poBble  pecypchbl (IpU HEOOXOIUMOCTH C
OTIOPOH Ha AITOPUTM YUEOHBIX JIEHCTBHIA).

Pa3ziuuarte napanienbHble U epeceKaroecs npsiMble 1Mo ux
YpaBHEHUSIM.
Pemiatp cucreMbl J[BYX JIMHEWHBIX YpPaBHEHHUH C JABYMS
MEPEMEHHBIMH MOJICTAHOBKOMN U CIIOKEHUEM.

Pematp npocreiiiie CUCTEMBI, B KOTOPBIX OJTHO U3 YpaBHEHUN
HE SIBJISICTCS TUHEHHBIM TIPU HEOOXOAMMOCTH C HaIpPaBJIAIONIEH
MTOMOIIBIO.
Ilpugeooumsv  2pagpuueckyro
VPasHeHUst ¢ 08YMsl NepeMeHHbIMU U CUCTNEeM YPABHEHU C 08YMS

UHMEPNPEMAanur0  peuleHus

nepemeHHbiMU.

PemaTh TEeKCTOBBIE 32/1a4U AIreOPAMUECKIM CITIOCOOOM.
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YpaBHeHus u

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

DopMyTHPOBATH CBOiicTBa YHUCIIOBBIX HEPaBEHCTB,

HEpPaBEHCTBA. HepaBeHncTBo ¢ o/1HO¥ epeMeHHON. JInHeliHbIe HepaBeHCTBA ¢ | MILIIOCTPUPOBATh UX HA KOOPAMHATHOU IIPSIMOM.
HepaBencrBa OJHOM nepeMeHHOM M ux pemenue. Cucrembl JMHEHHBIX| [I[pMMEHSITH CBOMCTBA HEPABEHCTB B XOJI€ PEILEHUS 3a/1a4.
(12 9) HEPABEHCTB C OJHOM NEPEMEHHOM M HX PELICHHE. Pemars IMHEHbIE HEPABEHCTBA C OJHOM TIEPEMEHHOM,
N300paskeHne pelIeHns IMHEHHOTO HEPABEHCTBA M UX CHUCTEM| M300paKkaTh PEIEHNE HEPABEHCTBA HA YHUCIOBOM IIPIMOH.
Ha YHCIIOBOM TPSMOH. PemaTh cucTeMBI TMHEWHBIX HEPABEHCTB, H300pakaTh pellIeHUE
CUCTEMBbI HEPABEHCTB HA YHCIIOBOW MPSIMOM MpU HEOOXOAUMOCTH
C BU3YyaJIbHOM OIOPOM.
DyHKIUMN. [lonstne Qynkuuun. OO6nacTs ompeneneHuss U MHoxkecTBo| Mcmosib3oBaTh (GYHKIMOHAJIBHYIO  TE€PMHMHOJIOTHIO
OcHoOBHBbIE 3HaueHni GyHKIU. CriocoOb! 3a1aHust PyHKITHA. M CUMBOJIMKY.
MOHATHUS I'padux pynkunu. CoiicTBa QyHKIMH, MX OTOOPAKEHNE HA | BLIYMCJAATHL 3HAYeHus1 QDYHKIHMIL, 3aJaHHBIX (opMynaMu (IpH
(5v) rpaduxe. HEOOXOJMMOCTH HCIIOJIb30BaTh KAIBKYIATOP); COCTABJATH

Ta0JMIbI 3HAYEHUI QYHKITUN.
CTpouth N0 TOUKaM rpadpuku QyHKIIHii.
OnuceiBaTh cBoOiicTBa (PyHKIIMM HAa OCHOBE €€ IpadUvIecKOTO

NpEJCTaBICHUsT MpU  HEOOXOOUMOCTH C  HampapJstoLIEH
MTOMOIIKIO.
Hcnoab3oBath (GYHKIMOHAJIBHYI0O  TE€PMHMHOJIOTHIO

U CUMBOJIHKY.
HccnenoBars mnpumepsl TpaduKOB, OTPAXKAIOUIMX pealbHbIE
npouecchl U siBneHus. IIpuBoguTH, NMpHUMeEPBI MPOIECCOB U
SBIIGHUH C 33/IaHHBIMH CBOHCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE IPOIPAMMBI Ul IOCTPOEHUS]
rpauKoB QYHKIUI U U3ydeHUs UX CBOICTB
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DOyHKUIMH. Urenue u MoCcTpoeHne rpadukos ¢bynxuuii. | HaxoauTs ¢ moMoiubio rpadpuka GyHKIMY 3HAYCHUE OHOW W3
Yucaosble [Tpumeps! rpagukoB GYHKINN, OTPAKAOIIUX peaTbHBIC | PACCMAaTPUBACMBIX BEJIIMYUH 110 3HAYCHUIO IPYTOM.
by MIPOLIECCHI. B HecnoxHBIX ciaydasx BbIpaxkaTb (OpPMYJIOH 3aBHCHMOCTH
O 1) OyHKINH, ONUCBHIBAIOLIUE  TPSAMYIO U 00paTHYIO | MEXKy BEIMYMHAMM.
HPONOPLHOHATBHbEIC 3aBUCUMOCTH, MX rpaduku. I'mnepOoia. | OnMChIBATH XapakTep HW3MCHCHUs OJHOW  BCIHYMHBI B
I'paduk GpysKIHM Y = X2, 3aBUCHMOCTHU OT U3MEHEHUs IPYrou
Oymapm y = ¥, y = 2, y =iy = k; I Pacno3sHaBate BHUABI HM3y4aeMbIX q)yHKuVHfI. Ioka3biBaTH
. N cXeMaTH4eCKH I0JIOKEHNE HAa KOOPAUHATHON IIIOCKOCTH
peuienue ypasHeHuu u CUCmem ypasHeHuu. rpaduKos dymKii Buza: y = X2, y = X,
= V% y =k
y
HUcnoab3oBarh (pyHKUMOHANBbHO-TPapUIECKHE
NPEACTABJICHHU 11 PELICHUS U UCCIIEIOBAaHUS YPABHCHUN U
CHCTEM ypaBHEHU.
IIpuMensTh HMpPOBBIE pecypchl Ul NOCTPOCHUS IpauKOB
GYHKITUH.
MoBTopenue [ToBTOpEHNE OCHOBHBIX NOHITHI U METOJIOB KypCcOB 7 U 8 IIpuMeHATH  CHOCOOBI CpPaBHEHMS 4YMCEN, BBIYMCIICHHIA,

M 00001ICHHE
(6 9)

KJIaCCOB, 0000IIeHNE 3HAHUH.

npeoOpa3oBaHMUK BEIPAKEHUH, PEIICHUs YpaBHECHUH.
OcylecTBJASTH CAMOKOHTPOJIb BBINIOJHSAEMbBIX JCUCTBUM U

CaMOTIPOBEPKY pe3ylibTaTa BBIYHCICHUHN, MpeoOpazoBaHuil,
MOCTPOCHU.
Pemiate  3a7a4d W3 pealibHOM  KU3HH, NPHUMEHSATDH)

MaTeMaTHYeCKUe 3HAHUS JJs pEIIeHUs 3a7ady U3 APYrux
MPEMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPAaBHUBATH, BLIOUPATh CNOCO0OBI
pelIeHus 3a/1a4yu.
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9 kaacc (102 u)

Ha3Banmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoacpiKaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucaa u PanyoHansHbIe YHCIA, UPPAYUOHATbHbIE YUCIA, KOHeuHwle u|Pa3sBHBATh MpPEACTABJAEHHS O YHCIAX: OT MHOKECTBA
BbIYMCJICHUSI. beckoHeuHble decsimuymbie opoou. MHnooicecmeo | HaTypadbHBIX YUCEN 10 MHOKECTBA JCHCTBUTEIHHBIX YHCEI.
JleliCTBUTEIbHBIE | 0ClCMBUMENbHbIX — Uucel,  Oelicmeumenbhble yucia Kak|(Q3HAKOMHTHCSA C BO3MO>XHOCTBLIO MIPEACTaBICHHS

qyucJjaa

beckoneunvle decamuyHvle Opoou. Bzaumno 00HO3HAYHOE

JIEHCTBUTEIILHOTO YUCIIa KaK OECKOHEYHOU IeCATUYHON ApoOH,
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O )

coomeemcmeue mMexcoy MHOMCECMBOM OeliCINEUMEeNbHbIX YUCe]l
U MHOMCECMBOM MOYEK KOOPOUHAMHOU NPIAMOLL.

Cpasnenue  OelcmeumenvHulX  yucen,  apugmemuyeckue|
oeticmeus ¢ 0etcmeumenbHbIMU YUCIaMu.
[TpubmmkEHHOE 3HAYCHHUE BEIIMYUHBI, TOYHOCTh TIPUOJIMKEHUS.
Oxpyriienne uucen. [lpukuaka W OICHKA Pe3yJIbTaTOB

BBLIUMCJIEHUH.

NPUMEHSATh JCCATHYHBIC TMPUOIVKCHHUS PAlUOHAIBHBIX H
MpPalOHAIBHBIX YUCEN.

3anucvieams, cpagnusams u ynopaoouueama
oelicmeumenvHbie Yucida.

BpinoHATL, coyeTas YCTHbIE M MHUCBMEHHBIE MPHUEMBI,
apuMeTryeckre [AeliCTBUS C pANUOHAIBHBIMU YHUCIIAMU;
HAXOAMTh 3HAUYEHHUS CTEICHEW C IEeIBIMH TIOKa3aTelIsIMU |
KOPHE; BBIYUCJIAATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUH.
Hoayunth mnpeacTaBjeHHe O 3HAYMMOCTH JI€HCTBUTEIBHBIX|
YHCEeJT B MPAKTUYECKOM JEATETbHOCTH YEIOBEKA.
AHAIM3UPOBATHL M [1€J1aTh BBIBOJAbI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTH TPUOIMKEHHUS NEHCTBUTEIHHOTO YHCIIA
MIpU PEUICHUH 3a/a4.

OxpyrasTh NeHCTBUTENbHBIE YHCIIA, BBINOJHATH NPUKHAKY

pe3ynbTaTa  BBIYMCICHUM, OWEHKY 3HAYCHHH  YHUCIOBBIX
BBIPAKECHUIA.
3HAKOMHUTBHCS C UCTOPHUCH Pa3BUTHSI MAaTEMaTHKH.

YpaBHeHusi u JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOISIIUXCS K OcBauBaTh, 3allOMMHATL W TNPHMEHATH TrpaduUecKHe

HepaBeHCTBA.
YpaBHeHus ¢
OHOM
nepeMeHHOI
(14 v)

JIMHEWHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOJISLIMXCS K|
KBaJIpaTHBIM. bUKBaipaTHbIC YpaBHEHHUS.

Ilpumepwvt pewenus ypasweHuii mpemvelti U 4emeEPMO
cmenemell pasiodcenuem Ha MHONCUMENU.

Pemenne npoOGHO-paliioHATBHBIX YPABHEHUH.

Pemienne TeKCTOBBIX 3ada4 aJ'IFe6paI/I‘leCKI/IM MCETOJOM.

METOJbI TPH PEUICHUU ypPaBHEHWH, HEPAaBEHCTB M UX CHUCTEM
(mpu  HEOOXOJMMOCTH C ONOPOM Ha aITOPUTM Y4YEOHBIX
JICHCTBHI ).

Pacno3naBaTh 1ienbic U IpOOHBIC YPABHCHHUS.

PemaTh JMHeliHbIe W KBaJpaTHble YPABHEHWsl, YPaBHCHUS,
CBOJSIIMECS K HHUM, TMpPOCTeHIINe ApoOHO-pallMOHABHBIC
ypaBHEHHUS.

IIpensiarats BO3MOHBIE CTIIOCOOBI PEIICHNs TEKCTOBBIX 3a7ad,
o0cy:kIaTh HMX M PpelaTh TEKCTOBBbIE 3a/Ja4ll  Pa3HBIMU

crocod0amu.
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3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATUKU

YpaBHeHus u JluneiiHoe ypaBHEHHE C JByMS [IEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh M NPUMEHSATH MPUEMBI PEIICHUS CHCTEMBI JIBYX
HEPaBEHCTBA. Cucrema AByX JHHEHHBIX YPABHEHHI C IBYMsI IEPEMEHHBIMU ¥ | JMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU M CUCTEMBI JIBYX
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Cucrembl
yYPaBHEHU
(14 9)

e€¢ pemeHue. PemieHue cucreM IByX YpPaBHEHMH, OJHO H3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOU CTEIICHMU.
I'paduueckast MHTEpIIPETALIUS CUCTEMBI YPaBHEHUH C IBYMS
IIEPEMEHHBIMU.

PereHne TEKCTOBBIX 3aa4 aareOpandeckuM cocoOoM.

YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJISIETCS TMHEWHBIM
(o BU3yanbHOU OTIOpE).

Hcnoan3oBaTh (QyHKIHMOHATBHO-TpadUUYECKUE NPEICTABICHNUS]
JUIs pellieHUsl U McCiIel0BAHUS] YPAaBHEHUN U CUCTEM.
AHATU3MPOBATHh TEKCTHI 32/1a4, PpellaTh UX alredpanyecKum
CrocoOOM: MepexoauTh OT CIOBECHON (POPMYITHPOBKHU YCIOBHS
3a/1a4M K anredpandeckoi MOAeau MyTEM COCTABICHUS! CUCTEMBbI
YpPaBHEHUH; PpelaTh COCTABICHHYI0 CHUCTEMY YPaBHEHUU;
HHTEPIpPeTHPOBATH PE3YJIbTAT.

3HAKOMMTBCS ¢ HCTOPUEH PAa3BUTHS MAaTEMATUKH

YpaBHeHus u

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

qI/ITaTL, 3alMucbiBaTh, IOHUMATD, HHTEPHPETUPOBATH

HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJHOW NIEPEMEHHON M MX PELICHHE. | HEPABEHCTBA; UCIIOJIh30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
HepaBencrBa CucteMbl JTUHEHHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOW U UX | BHINMOJHATH MpeoOpa3oBaHusi HEPABEHCTB, MCNOJIb30BATh IS
(16 v) pelieHune. npeoOpazoBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBanpaTHble HEpaBEHCTBA U UX PEIICHUE. Pacno3naBarthb JIMHEIHBIE U KBaJIpATHbIE HEPABEHCTBA.
I'padmueckas HMHTEpHIpeTanus HEpPAaBEHCTB U Pemiate JsMHENHBIE HEpPaBEHCTBA, CHUCTEMBbl JINHEWHBIX
CHUCTCM HCPABCHCTB C IBYMsI IICPCMCHHBIMM. HEpPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIMX KBAJPATHOE
HEPaBEHCTBO, U peliaTh UX; 00CYKAATh IOJyYECHHbBIE PEIICHU.
N300pakaTh pernieHre HEPABEHCTBA U CUCTEMbBI HEPABEHCTB Ha
YUCJIOBOW  NPSMOW, 3aMUCBIBATH PEIICHHE C TIOMOUIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIC HEPABEHCTBA, UCIIOJNIB3Ys IpaduyecKue
IIPEICTABIICHMUS.
OcBauBaTh M NPUMEHATb HEPABEHCTBA IMPU PEILICHUMY]
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUM KBampatnunas ¢ynkuusa, e€ rpadux u cpoiictBa. [lapabomna,
(16 1) KOOPMHATHI BEPLIMHBI 1apaboIibl, 0Ch CUMMETpHH Tapabossl. | PACHO3HABATE BUJIBI H3y4aeMbIX (yHKIMI; HILTIOCTPHPOBATH

CreneHnble GYHKIIUHU C HATYPATbHBIMH MTOKA3aTEIIMH 2 U 3, BX
rpad¥Ku ¥ CBOWCTBA.
I'paduxu Gynxumii: y = kx, y=kx + b, ,y=ax?, y=ax3,y

CXeMAaTHYEeCKH, O0BSICHATH PACIOJOKEHHE Ha KOOPIMHATHOM
nnockocty rpadukos Gpyskumii Buga: y =kx,y = kx + b, , y = ax?,

y=axd y-= 3 y = x B 3aBUCHUMOCTU OT 3HAYCHHM
K03()(UIIMEHTOB; OMMCHIBATH UX CBOWCTBA.




=Vxy =k

71

Pacno3naBaTh KBaIpaTH4HyO QYHKIHIO 110 (GOpMYyIIe.
IIpuBoauTs, mNpUMepPBI KBAAPATUYHBIX 3aBUCUMOCTEH U3
peasbHOM KU3HU, (PU3HKHU, TEOMETPHUH.

BoisBasite 1 060011aTh 0COOEHHOCTH TpaduiKa KBaJIpaTUIHOM
dynxrmm y = ax? + bx + ¢ (mpu He0OXOMMOCTH ¢ HAIPaBISIOMIEi
MTOMOIIIBIO).

Crpourb u  u3o0pakaTh  cXeMaTHYeCKM  rpapuku
KBaJPaTHUHBIX (QYHKIWH, 3a0aHHBIX (GOpMyTaMH Bua Y = ax?, Yy
=ax?+(q,y=a(x+ p)? y=ax’ + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3yaJIbHON OTIOPOif).

AHATU3UPOBATH M MPUMEHSTH CBOHCTBA M3yUeHHBIX () YHKIIUHA
JUIS UX TOCTPOEHMsS, B TOM YHCJIE C TMOMOILIBIO LU(PPOBBIX
pPECYpCOB.
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YucioBble
IOCJIeA0BATEILHOC
™

(15 u)

IToHATHE YNCIOBOM MTOCIEN0BATEIBLHOCTH.

3amaHue MOCIeA0BATEIbHOCTH PEKYyppEeHTHON (opMynol u
dbopmyIoit N-ro dieHa.

Apudpmerrueckas U reoMeTprudeckas nporpeccun. @opmyisl N-
ro wieHa apu(METHUYECKOW W TeOMETPUUYECKON IPOTPECcCHid,
CYMMBI IIEPBBIX N YJIEHOB.

Hzobpadicenue unenos apugmemudeckoli u 2eomMempuieckor
npozpeccuti moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwii u SKCNOHEHYUATLHBLL POC.

Cnoorcnvle npoyenmul.

OcBauBaTh M NPUMEHATH UHJCKCHbIE 0003HAUYCHUS, CTPOUTH
peyeBble BbICKA3BIBAHUSI C KCIOJB30BaHUEM TEPMUHOJIOTHUH,
CBSI3aHHOM C TIOHSATHEM TOCIE0BATEIBHOCTH.

AHaau3upoBaTh GopMyiIy N-Tro WieHa NOCIeA0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmymy " BBIYHC/IATH YJICHBI
MOCJIEZIOBATEIbHOCTEH,  3aJaHHBIX  3TUMH  (hopMylaMmu.
YcranaBanBarth 3aKOHOMEPHOCTh B MIOCTPOCHUHU

MMoCICaA0BaTCIIbHOCTH, €CJIM BBINMHMCAHBI NICPBLIC HECKOJIBKO eé
YJICHOB.
n

Pacno3naBarnb apuhMeTUIECKYIO

IIPOrPECCUU IIPU Pa3HbIX crioco0ax 3a/1aHusl.

r€OMETPUUYECKYIO

Pematy 3amaun ¢ ucnosnb3oBaHHeM (opMyl N-TO wiIeHa
apu@MeTUyecKoil U TIeOMEeTPUYECKOM MpOrpeccuii, CyMMBbI
MEPBBIX N WIEHOB C ONIOPOW Ha CIPABOYHYIO HHPOPMAIHIO.
H3o0pasricamob  unenvl  noC1e008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOLL NIOCKOCMU.

PaccmaTpuBath npuMepbl NPOLEcCOB U ABJIEHUI U3 pEalIbHOM
KU3HU, WUTIOCTPUPYIOUIUME H3MEHEHHEe B apupMeTHUYeCKOn

IIPOrPECCUU, B TEOMETPUUECKON IPOTPECCUU; U300padscams

coomeemcmeyiouwe sasucumocmu 2pa¢ull€CKu.
Pemars mnpocreiimume 3agaum,
MOCJICIOBATEILHOCTAMU, B TOM YHCIE 3a7adyd W3 peabHOU

CBA3aHHBIC C YHMCIIOBBIMH

KM3HH C UCTIOJIb30BaHUEM U (PPOBBIX TEXHOJIOTUI
(971EKTPOHHBIX TAOMULL, IPaPUUIECKOTO KAIBKYIATOPA U T.IL.).
Pewamp 3a0auu na cnodicHvie npoyenmol, 8 MoM 4ucie 3a0a4u u3
PeanvHoll NPaKmuku (¢ UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMAaTUKH.




IMoBTOpEHHUE,

00001IEHHE,

CHUCTeMaTHU3 AU
1

3HAHUM
(18 u)

Yucjia W BbIYHCJIEHMA (3alUCh, CpPaBHEHHUE, ICUCTBUS C
NeWCTBUTENIFHBIMU YWCJIAMH, YHUCIIOBAsl TPsMas; MPOLEHTHI,
OTHOIIEHHSI, TIPOTIOPITUH; OKPYIJIEHUE, TPUOIMKEHUE, OLICHKA;
pellIeHNne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

Aaredpanuyeckue BbIPasKeHU S (mpeoOpa3oBaHue
anreOpandeckux  BBIPOKEHHWH,  JOMYCTHMBIC  3HAUCHHS).
@®yHkuMu (MOCTPOCHHE, CBOWCTBA M3YYEHHBIX (YHKIUI;
rpaduveckoe pereHne ypaBHeHHI U UX CUCTEM).

OnepupoBaTh MNOHATHAMM: MHOXECTBO, IOJMHOXECTBO,
omepanuy HaJ MHOXXECTBAaMM; HCHOJIb30BaTh TIpaduyuecKoe
IIPEJICTaBICHUE MHOXECTB Il ONMCAHUS PEAJIbHBIX ITPOLIECCOB U
SIBJICHUH, NPU PEIICHUH 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOTHI0O M OCHOBHbIE JelCTBHS,
CBSI3aHHBIE € YMCJIAMHU: HATypaJbHOE 4YHUCIIO, MpPOCTOE U
COCTAaBHOE 4HWCJa, JAETUMOCTb HATYpaJbHBIX YMCEN, NMPU3HAKU
JEIMMOCTH, 1I€JI0€ YHCIIO0, MOAYNb 4YHCJa, OOBIKHOBEHHas H
JecsiTUYHast ApoOu, CTaHAAPTHBIN BUJ YuCia, apuMETHIESCKUI
KBaJIPaTHBIN KOPEHb.

BoInoHATH 1eiicTBUS, CPABHUBATH U YIOPSIA0YUBATD YKCIA,
MPEACTABISITh YWCIA HAa KOOPAWMHATHOW TMPSMOHM, OKPYIJISTh
YUCa; BBINOJHATH TPUKUAKY M OIEHKY pe3yibTaTa
BbluKciaeHnil. PemaThs TekcToBble 3aJa4yu apuMeTHYECKUM
cnocoboM. PemaTrs mnpakTHdYecKHe 3agavdM, CoOJeprKallne
MPOLEHTHI, J0JIH, YaCTH, BHIPAKAIOIINE 3aBUCUMOCTHU: CKOPOCTh
—  BpeMsa — paccTosiHue, [eHa — KOJIMYECTBO —
CTOUMOCTb, 00BEM paboThl — BpeMs —
MPOU3BOIUTEIBHOCTD TPYJIA.

Pa30uparthb peasibHbIC )KM3HEHHBIE CUTYalluH, (pOPMYJIUPOBATH
UX Ha S3bIKe MaTeMaTUKH, HAXOAUTh pelIeHHEe, MpPUMEHss
MaTeMaTHYeCKUN ammapaT, HHTEePHpPeTHPOBATH PE3yJbTarT
OnepupoBaTh NOHSITUSIMHU: CTENEHb C IENBIM IOKa3aTeleM,
apudmMeTHuecKuil KBaJIpaTHbIN KOPEeHb, MHOTOUJICH,
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anreOpanyeckas qpoOb, TOKIECTBO.

BbInOJHATL OCHOBHBIE JAEMCTBHUS: BBINOJHATH PACUYETHl IO
dbopmynam, mpeoOpa3oBBIBATH IIENbIE, IPOOHO-pAlMOHATBHBIC
BBIDQXCHUSI U BBIPAKEHUS C KOPHSMHU, pPEaJTu30BHIBATH
pa3joK€HWE MHOroYjeHa Ha MHOXHUTENIM, B TOM YHUCIE C
UCIOJIb30BaHUuEM (OpMyN pPa3sHOCTH KBAJApaTOB M KBajpara
CYMMBI U Pa3HOCTH (C OTMOPOM Ha CHPABOYHYIO MH(POPMAIIHIO);
HaxXOJIUTh JIOMYCTUMbIC 3HAYEHHs] TEPEMEHHBIX IJIsi JpOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBaTth ¢ moMolb0 GopMyIl pealibHbIe MPOLIECCHl U
SIBJICHUSI.

OnepupoBath NOHATHAMM: QYHKIUA, TpaduK QYHKIUU, HYIU
(GYHKIIUKA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, TMPOMEXKYTKH
BO3pacTaHusl, yObIBaHUs, HaUOOJIbIIEe M HAUMEHbIIIee 3HAUCHUS
GyHKITUN.

AHaIU3UPOBaTh, CPABHUBATh, 00CY:KIaTh CBOMCTBAa (YHKIIUH,
CTPOUTH UX IPaPUKH.

OnepupoBaTh NOHATHSIMH: TpsiMas MPONOPIHOHAIBHOCTS,
obpaTHas ~ NPONOPIUOHAIBHOCTh,  JHMHEWHas  (QyHKUUS,
KBaapaTtuyHas QyHkuus, mapadosa, rumnepooa.

Hcnoab3oBath rpadukm Ui onpeieTeHus CBOICTB, POIIECCOB
U 3aBUCHMOCTEH, HIJs peIleHus 3a1ady M3 JPYrux y4eOHBIX
IPEeIMETOB M pealbHOW XU3HU; MOAEIHPOBATH C MOMOIIBIO
rpaduKOB peanbHbIE MPOIIECCHI U SIBICHUS.

Bripaxxath popmyiaMu 3aBUCUMOCTH MEX/1Y BEIUUHMHAMMU.




Iloypounoe naanupoeanue
7 Knacc
(3 yaca B Heneuto, Bcero 102 yaca)

Kou.
Ne Conep:xkaHue yue0HOT0 MaTepuajia qac.
Iloeémopenue Kypca mamemamuku 6 Knacca 4
1-2 CrnosxeHre ¥ BBIYUTAHUE PAllMOHAJIbHBIX YHCEJL. 2
3-4 YMHOXEHUE U JICJICHUE PAllMOHAIBHBIX YHCEIL. 2
2n. 1 | Boipascenus, moxcoecmea, ypagHeHus 20
5-6 UwncnoBble BEIPAKESHUS 2
7-8 Bripaxkenus ¢ nepeMeHHbIMU 2
9-10 CpaBHeHHE 3HAUYECHUH BBIpAKCHUN 2
11-12 CBoiicTBa IeCTBUN HAJ YUCIAMU 2
13-14 ToxnectBa. ToxxaecTBeHHbIE IPe0OpPa30BaHUsI BhIpAKEHUN 2
15 YpaBHEeHMsI C OJHOM NepeMeHHON 1
16-19 JluHeltHOE ypaBHEHUE C OJTHOM MEPEMEHHOMN 4
20-22 Pemenne 3a1a4d ¢ moMoMIp0 ypaBHEHUHT 3
23 Konmponvnaa paooma Nel Ypasnuenusn 1
24 Pabora Hax omubOxkamu 1
2n.2 | @ynkyuu 12
25 Uto takoe Gpynkums? Berarcienue 3HaueHU GyHKIMU 110 HOpMyIie 1
26-28 Brruncnenue 3nauenuii GyHkumuu no Gopmyse 3
29-30 I'paduk Gyaxmmm 2
31-33 [IpsiMast mponopIMOHATBLHOCTH U €€ TpaduK 3
34-36 Jluneiinas GyHkums u ee rpaduxk. 3
2n. 3 | Cmenens c HamypaibHbIM ROKA3aAMenem 13
37 OrnpeneneHre CTENEeHN ¢ HaTypadbHbIM MOKa3aTeseM 1
38-39 VYMHOKEHUE U [eJIEHUE CTelleHel 2
40-41 Bo3Benenue B cTerneHb MPOU3BEICHUS U CTCIICHH 2
42 OnHOYJIEH W €r0 CTaHJAPTHHIN BUT 1
43 VYMHOXXEHHE 0THOUWIECHOB 1
44-45 Bo3Benenue oiHoOYIEHA B CTEIIEHD 2
46 Konumponvnasa paboma Ne 2. Tema «Oonounenvt. Cmenens ¢ 1
HAMypanbHblM NHOKA3amenemy
47 PabGora Hazx ommOkamMu 1
48-49 DyHKIMN y=X° 1 y=X° U UX rpaduKu 2
2n. 4 | Muozounenwt 18
50-51 MHOTrOuJIEH U €T0 CTaHAAPTHBIN BUJ 2
52-57 CnoxeHue U BBIYUTaHHEe MHOTOYJIEHOB 6
58-59 YMHOX€EHUE 0JHOWIEHa HA MHOTOUJIEH 2
60-61 BriHecenune 00Iero MHOKHUTENS 32 CKOOKHU 2
62-63 YMHOXEHHE MHOTOUYIEHa HA MHOTOUJIEH 2
64-65 PaznoxeHre MHOTOUJICHA HA MHOKUTEH 5
crocoOOM I'pyIIUPOBKU
66 Konmpononas paooma Ne 3. Tema Mmnozounenwt 1
67 PaGora Haj ommbOkaMu 1




2n. 5 | @opmynvl COKpaueHn020 yMHOMNCEHUSA 18
68-69 Bo3BenieHne B KBapar U B Ky0 CyMMBI M pa3HOCTH JIBYX BBIPAKCHHUN 2
70-71 Pa3znoxeHre Ha MHOKHTEIH C TIOMOIIBIO (POPMYJT KBaJpaTa CyMMbI 1 9
KBaJ[paTa pa3HOCTH
72-73 YMHOK€EHHE Pa3HOCTH JIBYX BBIPDAKEHUE HA UX CYMMY 2
74-75 PaznosxeHne pa3HOCTH KBaIpaTOB HA MHOXKUTEIU 2
76-77 Pa3yioxxeHne Ha MHOKUTENIN CYMMBI M pa3HOCTH KyOOB 2
78-80 [TpeoOpa3oBanHme 11EIOTO BBIPAKCHHS B MHOTOWICH 3
81-83 [TpuMeHeHre pa3nIHbIX CIOCOO0B TS Pa3JI0KCHHUSI HA MHOKUTEIH 3
84 KountpoJabHnas padora Ne 4. Tema «@opmyJibl COKPALIEHHOT O 1
YMHOKEHUSD
85 PaboTa Haj ommOKamu 1
2n. 6 | Cucmemovl TUHEIHBIX YPAGHEHUTL 15
86-87 JluHeliHbIe YypaBHEHUS C IByMsI IEPEMEHHBIMH 2
88-89 I'paduik TMHEHHOTO YpaBHEHHS C ABYMS IEPEMEHHBIMU 2
90-91 CucTeM JTHHEHHBIX YPaBHEHHI C IBYMs TEPEMEHHBIMHU 2
92-94 Crioco6 1moJICTAHOBKH 3
95-96 Crioco6 ciiokeHust 2
97-98 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPABHEHHIMA 2
99 KonTtpoabHnas pa6ora Ne 5. Tema «CucreMsbl JTHHEHHBIX 1
YPaBHEHHUII»
100 Pabora Hax ommOkaMu 1
IloBTOpEHME 2
101 Bripaxenus, Toxx1ecTBa, ypaBHCHUS 1
102 DopMyITbl COKPAITIEHHOTO YMHOKEHUS 1
HUTOI'O: | 102




Iloypounoe nnanuposanue
8 knacc
(3 uaca 6 neoeno, ecezo 102 uaca)

Ho Conepxanue yaeOHOTO MaTepHasa Kon-
Mep BO
8 4acoB
Iloemopenue Kypca mamemamuxu 7 Knacca 3
1-2 PaznoxxeHre MHOrO4JIEHOB HAa MHOKUTEIN 2
3 Pemrenne cucrem IMHENHBIX YpaBHEHUN 1
I'naga 1 Payuonanvuvie sviparxcenus 44
4-5 1 | PaunonansHble 1podu 2
6-8 2 | OcHOBHOE CBOWCTBO PAalMOHATBHOM Mpoon 3
9-11 | 3 | CnoxeHue U BBIYUTAHUE PAIIMOHAIBHBIX qpo0eii ¢ 0 TMHAKOBBIMH 3
3HaMEHATEeISIMH
12-17 | 4 | CrnoxeHHe U BBIYUTAHUE PAIOHABHBIX IPOOEH C pa3HBIMU 3HAMEHATEIISIMU 6
18-21 | 5 | YMHOXeHHUE U JIeJIeHHEe PallMOHAIBHBIX Ipo0ei. Bo3BeneHue panroHambHO M 4
IpoOu B CTETICHb
22 Koumponvnasa paooma Ne 1 «Ilpeoopazosanusn payuoHaibHulx 1
BbIPAICEHUTLY
23 Pabora Haz ommOkamMu 1
24-29 | 6 | ToxaecTBeHHBIC MPEe0OpPa30BaHUS PAITHOHABHBIX BBIPAKESHUN 6
30-32 | 7 | PaBHOCWIIBHBIC ypaBHEHUS. PaliMoHaIbHBIC YpaBHEHUS 3
33-36 | 8 | Crenens ¢ 11ebIM OTPUIIATEIILHBIM MTOKa3aTelIeM 4
37-41 | 9 | CBoiicTBa CTEIEHH C LIEJBIM [TIOKA3aTEIEM 5
42-45 | 10 k . 4
OyHKuMsg Y = ” u e€ rpadux
46 Koumponvnasn paboma Ne 2 «Payuonanvhvle ypasnenusn» 1
47 Pabora Hazg omubOkamu 1
I'naea 2 Keaopammuwie kopnu. /leiicmeumenvhvie uucna 25
48-50 | 11 | ®dyukuua y = X* u eé rpaduk 3
51-53 | 12 | KBagpaTHbie KOpHH. ApupMETUYECKHA KBaIpaTHBIA KOPEHb 3
54-55 | 13 | MHOXKeCTBO H €r0 JIEMEHTHI 2
56-57 | 14 | [loamuOkecTBO. Omepauu HaJl MHOKECTBAMU 2
58-59 | 15 | Yucnossle! IMHOXeCTBa 2
60-63 | 16 | CoiicTBa apu(h)METHUECKOTO KBAJPATHOIO KOPHS 4
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64-67 | 17 | ToxnecTBeHHbIE TPe0OPa30BAHNUS BBIPAKEHHM, COACPIKAIINX KBAAPATHBIC 4
KOPHHU
68-70 | 18 OyHKUMs Y = N rpapux 3
71 Konmponvnas paooma Ne 3 «Keadpammnwie kopuu. /leiicmeumensvHuole 1
yucnay
712 Pabora Hazx ommbkamu 1
I'nasa 3 Keadpamnvie ypagnenusn 26
73-75 | 19 | KBagpaTHble ypaBHeHUs. PelieHne HEMOTHBIX KBaIPaTHBIX YPaBHEHHI 3
76-79 | 20 | ®opmyna KOpHEH KBaJIPaTHOTO YpaBHEHUS 4
80-82 | 21 | Teopema Buera 3
83 Konumponsnas paboma Ne 4 «Keaopamnwie ypagnenusn» 1
84 Pabora Haj ommOKkamu 1
85-87 | 22 | KBagpaTHbIil TpEXUIICH 3
88-92 | 23 | Pemenue ypaBHEHHIA, CBOSIINXCS K KBaJPATHBIM YPaBHEHUSIM 5
93-96 | 24 | PanmoHanbHBIC ypPaBHEHHS KaK MAaTEMaTHYCCKHUE MOJICIIH PEATbHBIX 4
CUTYyaIuit
97 Konumponvnasa paooma Ne 5 «Ilpumenenue keaopamuwix ypasHeHuii» 1
98 PaboTa Hazx ommOkamMu 1
Iloemopenue u cucmemamu3zayusa yueoH020 mamepuania 4
99- TosxnecTBeHHBIC TPeOOpPa30BaHMsI PAIIMOHATBLHBIX BRIPAKCHUI 2
100
101- Pemenne kBagpaTHBIX ypaBHEHUN 2
102
UTOI'O 102




Iloypounoe naanupoeanue
9 knacc
(3 yaca B Heneuto, Bcero 102 yaca)

Ne Tema ypoka KO: -
LIa.COOB
Iloemopenue kypca mamemamuxu 8 Knacca 5
1-3 Pemenue kBaipaTHbIX ypaBHEHUN. 3
4-5 Pemienne HeMOJHBIX KBaJAPATHBIX YPABHEHHIA. 2
I Hepasencmea 19
6-8 UwucnoBbie HEPABCHCTBA 3
9-10 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABCHCTB 2
11-13 CroxxeHne U yMHOKEHUE YMCITOBBIX HEPaBEHCTB. OLIEHMBAHUE 3HAYCHUS | 3
BBIPOKCHUS
14 HepaseHcTBa ¢ 0/1HOM IEpeMEHHOU 1
15-18 Pemenune HepaBeHCTB ¢ 0HOM NiepeMeHHON. YncIoBble MPOMEKYTKU 4
19-22 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM 4
23 Kontponbnas padorta Ne 1 «HepaBenctay 1
24 PaboTa Hazx ommOkamMu 1
1| Keaopamuunan ¢pynkyusn 36
25-27 | IloBTOpEHME U PACIIMPEHNUE CBEICHUM O (DYHKITUN 3
28-30 | CpoiicTBa yHKIIUH 3
31-33 | Ilocrpoenue rpaduka Gyuxmun y = Kf(x). 3
34-37 | Ilocrpoenue rpaduka ¢pyukuuu y =f(X) + buy =f(x + a). 4
38-42 | KBagpatuunas pyHKuus, e€ rpaduk U CBOMCTBA 5
43 KonTtponbHas padorta Ne 2 «KBagparnunas GyHKIus» 1
44 PabGora Hazx ommOkamu. 1
45-48 | Pemenue KBaapaTHBIX HEPABCHCTB 4
49-54 | CucreMsbl ypaBHEHUH C IByMsl IEPEMEHHBIMU 6
55-58 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUN BTOPOM CTENIEHU 4
59 Kontponsnas pabota Ne 3 «KBanpaTHbie HEpaBEHCTBA U YPAaBHEHHUSD. 1
60 Pabora Hazg omubOkamu 1
Il | Daemenmul npuxknaonoit mamemamuxu 18
61-62 | MaremaTtuueckoe MOJEIMPOBAHHE 2
63-64 | IIpoueHTHBIE pacy&Thbl 2
65-66 | [IpuGnuKEHHbBIE BHIYNCICHUS 2
67- 69 | OcHoBHBIE NTpaBHJIa KOMOMHATOPUKHU 3
70-71 | YactoTa ¥ BEpOSATHOCTh CIy4ailHOTO COOBITHS 2
72-74 | Knaccudeckoe orpejiesieHue BepOSTHOCTH 3
75-76 | HayanbHbBIC CBEJICHUS O CTAaTUCTHKE 2
77 KonTtponsHast padota Ne 4 «1neMeHTHI IPUKIATHON MaTeMaTHKID) 1
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78 PaGora Hajg ommbkamMu 1
IV | Hucnogwvie nocredosamenvnocmu 16
79-80 | YucoBble MOCIEI0BATEILHOCTH 2
81-82 | Apudmernueckas nporpeccus 2
83-85 | Cymma N mepBBIX WICHOB aprH(PMETHIECKOH MPOrpeccuu 3
86-87 | 'eoMmeTpuueckas mporpeccus 2
88-90 | Cymma N mepBBIX YWICHOB r€OMETPUIECKON MPOTPECCUU 3
91-92 | Cymma OeCKOHEYHOM reOMETPUIECKON MPOrpeccut, y KoTopoi | q | <1 2
93 KouTponsHas padota Ne 5 «HucaoBbIe TIOCICIOBATEIIEHOCTID 1
94 Pabora Haj omnOkamu 1
Iloemopenue u cucmemamuzayusa yueoH020 mamepuana 8
95-97 | YncnoBble BEIpaKECHUSI. 3
98-99 | Pemenne kBagpaTHBIX yPaBHEHUH. 2
100- | PemmeHne HEMONHBIX KBAIPATHBIX YpaBHEHUIA. 3
102

BCEI'O:
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