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[HOACHUTEJIbHAA 3AITNCKA

[IpumepHas pabouasi mporpamMma 1o ajreope s 00yJarommuxcs ¢ 3a7ep>KKOi
ncuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE ocHOBHOTO 001IEro 0Opa3oBaHUS
MOJIFOTOBJIEHa Ha ocHOBe DenepalibHOro0 rocyJapCTBEHHOTO 00pa30BaTebHOrO
cTaHaapTa ocHOBHoro obmiero odpaszoBanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHUCTEPCTBOM IOCTULIMHU Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (matee — ®I'OC OOO0O), IpumepHoii
aIanTHPOBAHHONW OCHOBHOW 00pa3oBaTEeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs OOYyYalOIIMXCS C 3aJEePKKOM TCHUXHWYECKOro pa3BUTHS (lajee —
ITAOOIT OOO 3IIP), IlpumepHoii paboyedl mOpoOrpaMmbl OCHOBHOI'O OOIIEro
oOpa3oBaHus 1o npeamery «Maremarukay, [IpumepHoii porpaMMbl BOCTIMTAHHUS, C
YYETOM pacCHpeleICHHBIX MO KjaccaM MpPOBEpPSEMbIX TpeOOBaHHI K pe3ysbTaTaM
OCBOEHUSI AJIaNTHPOBAHHOM OCHOBHOM 0O0pa30BaTeNbHOW MPOrpaMMbl OCHOBHOIO
oOurero o0pa3oBaHusi OOy4YaIOIIMXCS C 3aJCPKKOM TCUXUYECKOro pa3BuThs. B
paboueil mporpamMme yuTeHbl wujaen U nonoxkenus Konmenuuu pa3BUTHS
MaTteMaTudeckoro oopazoBanus B Poccutickoit deneparnmm.

O0mas xapakTepucTuKa y4e0HOro npeamera «Ajareopa»

VYyeOnblil ipenMer «Aredpa» BXOIUT B MpeaAMETHYIO 00nacTh «MareMatuka
u uHpopmatuka». OH CIOCOOCTBYET PAa3BUTHIO BBIYHCIHTEIBHONW KYIbTYPHI H
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCS AITOPUTMAMHU, a
TaK)kK€ MPUOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX B TIOBCETHEBHOM
xu3Hn  oOyuarommxcs ¢ 3[IP. VYueOHblli mnpeaMer pa3BUBaeT MBIIUICHHE,
NPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIIMOHAIBHYIO TPaMOTHOCTh, YMEHUS
BOCIIPHHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIHIO, MPEACTABICHHYIO B
pa3IUYHBIX (OpMax.

OO6yuenue anreOpsl Ja€T BO3MOXKHOCTH pa3BuUBaTh y oOywarommuxcs ¢ 3[1IP
TOYHYIO, PAIlMOHAIFHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOMpaTh Hambonee
MOIXOSIINE SI3BIKOBBIC, CUMBOJIMYECKUE, TpadUIecKhe CPECTBA IS BBIPAKCHUS
CYXXJICHUH U HATJISTHOTO MX MPEACTABICHHS.

HeobxoaumbiM KOMIIOHEHTOM OOI11I€H KYJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIETCS  O0Ilee 3HAKOMCTBO C METOJAaMU I[IO3HAHUA JIEHCTBHUTEIBHOCTH,
MPENCTABICHUE O TPEIMETe W METO/axX MAaTEeMaTHUKH, WX OTIUYHA OT METOJIOB
JIPYTMX €CTECTBEHHbIX W TYMAaHHMTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUs
MaTeMaTUKH IS PEIMIeHUs HAYYHBIX WM TPUKIAIHBIX 3amad. Takum o0paszom,
MaTeMaTH4yeckoe oOpa3oBaHME BHOCHT CBOM BKJIaA B (opMHpOBaHHE OOIIeH
KYJIBTYpBI UeJIOBEKa.

N3yuenune anreOppl Takke CIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO
YeJIOBeKa, TOHMMAHUIO KpPAacoThl M M3SIIECTBA MAaTEMATHUECKUX PaCCyKICHHM,
BOCIIPHSITHIO TEOMETPUIECKUX (HOPM, YCBOSCHHUIO UIIEH CUMMETPHH.

[Iporpamma oTpakaer cojpepxaHue o0ydeHUs MpeaMeTy «AJredpa» ¢ yuerom
0coObIX 0Opa3zoBaTeldbHbIX MOTpeOHOCTEM oOyuaromuxcs ¢ 3[1P. OBnanenue



y4eOHbIM TpeIMeTOM «AJredpa» MPEeACTABISIET ONPEAEICHHYIO CI0KHOCTh IS
yaamuxcs ¢ 3[IP. ¥V oOyuaromuxcs ¢ 3[IP Hambosnee BbIpaKeHBI OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (OPM MBILUIEHUS, TMOATOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUHM MM TPYAHOAOCTYIHBL. B TOXe Bpems mpu CHelUalbHOM
oOyueHuH o0OydJaroIiuecs MOryT BBIIONHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYHMBBEI K MOMOIIM, MOTYT BBIIIOJHUTH MEPEHOC HA AHAJTOTMYHOE 3a/IaHHE
YCBOGHHOr0 crocoba perieHus. CHIKEHUE Pa3BUTHUSL MBICIUTENbHBIX OINEpaluid U
3aMEJIEHHOE CTAHOBJIEHUE JIOTMYECKUX JEUCTBUU IPUBOIAT K HEAOCTATOUHOM
OCMBICIIEHHOCTH COBEPIIAEMBIX YYEOHBIX ACUCTBHHA. Y OOYYalOMIMXCS 3aTPYIHEHBI
CUETHBIC BBIYMCIIEHUS, NMPOU3BOJUMBIE B yME€. B NIHMCbMEHHBIX BBIYMCICHUAX OHHU
MOT'YT MNpPONYCKaTh OJWH U3 MPOMEXKYTOYHBbIX maroB. lIpu pabore ¢ yucIOBBIMU
BBIPDAKCHHUSIMM, BBIYMCIEHHMEM WX 3HAYEHMSI MOT'YT HE YAEpPKUBATH IPABUIIbHBIN
nopsanok nevctBuid. [Ipu ymnporieHuun, npeodpa3oBaHUM BBIPAKEHUN Yydallluecs C
3[IP He MOryr caMOCTOATEIbHO NPHUHATH PEIIEHHE O MOCIEI0BaTENbHOCTH
BBITNIOJIHEHUST JNEHCTBUNA. KOHKPETHOCTh MBIIIIEHUSI OCJIOKHSAET YCBOCHHUS HaBbIKA
pelieHus ypaBHEHUM, HEPAaBEHCTB, CHCTEMBI YypaBHeHHMM. UMM ManogocTymHo
COBEpIIIeHNE 00PATUMBIX OTIEPAITHiA.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKUX  OllEpaluid, HEAOCTATOYHAas
00OOIICHHOCTh MBILIUICHUSA 3aTPyAHAIOT H3yuyeHHue TeMmbl «DyHKUUU»: Mpu
onpeneneHu (QYHKIUOHAJIBHOW 3aBUCUMOCTH, HpPU ONUCAaHUM TpaduuecKon
CUTYallUH, UCTIOJIb3YsI TEOMETPUUYECKHM, anreOpandyeckuii, PyHKIIMOHAIbHBIN S3bIKH.
Hepenko yuamuecs He BUIAT pa3sHULIBI MEXIY O0JIacCThIO ONpeneneHnus pyHKIUN 1
00J1aCThIO0 3HAUCHHUI.

Pemenne 3amad compsiKeHO C TPYAHOCTSIMH O(QOPMIICHHS KpaTKOM 3aIucH,
IPOBEJCHUSI aHAJIM3a YCJIOBUS 3a/1auHl, BBIJIENEHUs CcyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHstoTCs caenaTh yMO3aKJIIOYEHUE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAIbHBIE CIIOCOOBI  PEUIEHUsl, HWHOTJAa OrpaHUYMBAIOTCA
MaHUIYJSIUSAMU C YUCIIAMHU.

ToyHOCTH 3alIOMHHAHUS M BOCIPOMU3BEIAEHUS y4EOHOrO Marepuaia CHUKEHBI
[0 NpUYMHE CIA00CTM MHECTUYECKOW AEATEIbHOCTH, CY)KEHHs 00beMa MaMSTH.
Oo6yuaromumesa ¢ 3IIP tpebyercss Oosblie BpeMEHM Ha 3aKpeIJIEHUE MaTepuaia,
aKTyaJIM3alus 3HAHWI 110 OIOPE MPH BOCIIPOU3BEICHUU.

Jlnst mpeonoseHusi TpYAHOCTEN B M3y4yeHUU y4eOHOro mpeamera «Anredpa»
HeoOxomuma  ajamTanus o0beMa MW XapakTepa y4eOHOro marepuaia K
NO3HaBaTeNbHBIM BO3MOXKHOCTAM yuamuxcst ¢ 3[IP. Cnenyer yueOHbINE Marepuai
MPENOJHOCUTh HEOOJIBIIMMHU HOPLUUSMHU, YCIOXKHSS €ro IMOCTENEHHO, M3bICKUBATH
CcrocoObl  aJanTaluy TPYAHBIX  3aJaHUil, HEKOTOpble TEMbl JaBaThb Kak
O3HAaKOMUTEJIbHBIE; UCKJIIOYaTh OTJENbHbIE TPYJIHbIE JI0KA3aTeIbCTBA;
TEOPETUYECKHII MaTepuall PEKOMEHAYETCS H3y4aTb B IIPOLECCE MPAKTUUYECKOM
NEATENBHOCTH 110 pPEIIEHHI0 3a1ad. OpraHu4eckoe €IUHCTBO IPAKTUYECKOW W
YMCTBEHHOH JI€ATEIbHOCTH Y4YalluXCs Ha YypOKax MaTEeMaTUKH CIOCOOCTBYIOT



MPOYHOMY U CO3HATEJIbHOMY YCBOCHUIO Oa3UCHBIX MATEMaTHYECKUX 3HAHUN U

YMEHH.

Hesan v 3aga4n M3ydeHUs1 y4eOHOro nmpeamera «Ajaredopa»
[TpuoputeTHbIMU yeramu 00ydeHus anreOpsl B /—9 Kitaccax sSBISIOTCS:

(bopMHpOBaHUE LIEHTPAIbHBIX MATEMATHYECKUX MOHATHA (4YHUCIHO,
BEJIMYMHA, TeoMeTpuyeckas (Qurypa, TEpeMeHHas, BEPOSTHOCTD,
byHKIKA), OO0ECHeUYUBAIOIIMX TPEEMCTBEHHOCTh U TEPCHEKTUBHOCTD
MaTeMaTH4decKoro oopazoBanus odydarommxcs ¢ 311P;

nonBenenue odOydaromuxca ¢ 3[IP Ha mgocTynmHOM Ajis HUX YpPOBHE K
OCO3HAHMIO B3aMMOCBSI3M MaTeMaTUKU M  OKPYKaloIIero MHpa,
NOHMMaHNE MaTEeMAaTUKH KaK 4acTu OOIIeH KylIbTYphl YeIOBEUECTBA;
pa3BUTHE  MHTEIUIEKTYalbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
o0yyarommnxcs c 3I1P, MO3HaBaTEIbHON aKTHUBHOCTH,
UCCJIeIOBATEIbCKUX YMEHHMM, KPUTUYHOCTU MBILIUIEHUS, HWHTEpeca K
U3Y4YEHUIO0 MaTEMAaTHKH;

dbopMupoBaHrue (PYHKIMOHAIBHOW MaTeMaTHUYECKOW TPaMOTHOCTH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS MATEMaTUYECKUX  MOHSITHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEW B PEaJbHBIX XU3HEHHBIX CUTYyalUAX U
pY U3YYCHUH JAPYTUX YUEOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEM
U 3aKOHOMEpPHOCTEH, (OopMyaupoBaTh HMX Ha S3bIKE MATEMaTUKU U
CO3/1aBaTh  MAaTEMATHYECKHME  MOJENIH, INPUMEHATb  OCBOCHHBIN
MaTEeMaTUYECKUW anmapar JUisi pelieHus] MPaKTHKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

JlocTmxeHue 3TUX 1eeil o0ecreunBaeTcs pelIeHUEM CISYIOINX 3a0ay.

dbopmupoBath y odyuaromuxcs ¢ 3[1P HaBbikK yueOHO-TIO3HABATEIbLHON
NESITeNHHOCTU: TJIAHUPOBAHUE PaOOTHI, MMOUCK PAIIMOHAIBHBIX MyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBIECHUS CAMOKOHTPOJIS;

CIIOCOOCTBOBaTh  HMHTEIICKTYaIbHOMY  pa3BUTHIO,  (HOPMHUPOBATH
KauecTBa, HEOOXOJUMBbIC YENIOBEKY [Jisi TOJHOLICHHOW JKU3HU B

COBPEMEHHOM o0111eCTBE, CBOVCTBEHHBIE MaTeMaTH4YECKOU
NEATENIbHOCTU:  SICHOCTU U TOYHOCTHM  MBICIH,  WHTYHULUH,
MPOCTPAHCTBEHHBIX TMPEACTABICHUM, CIHOCOOHOCTU K MPEOAOJICHUIO
TPYAHOCTEW;

dbopMupoBaTh  KJIIOUEBBIE KOMIICTCHIIMM  y4YalllUXCs B  paMKax
npeaMeTHOM obnactu «MaremaTtnka u ”HPOpMAaTHKaY;

pa3BUBaTh MOHATUWHOE MBITIUIEHUS 00y4aroruxcs ¢ 3I1P;
OCYILECTBIISATh KOPPEKIIUIO MO3HABATENIBHBIX MPOILIECCOB O0YYAIOIIUXCS
c 3IIP, HeoOXOAMMBIX JJII OCBOSHHS IPOrPAMMHOIO Marepuaja II0
y4eOHOMY MPEIMETY;

npeaycMaTpuBaTh  BO3MOXKHOCTh — KOMIIEHCAIIMM  00pa30BaTelIbHBIX
Ne(HUIMTOB B OCBOSHUH TPEAIIECTBYIONIET0 MPOrPaMMHOI0 MaTepHalia
y oOyuaromuxcs ¢ 3[1P u HerocTaTKOB B MX MaTeMaTUYE€CKOM Pa3BUTHH;



o c(opMHUPOBATH YCTOMYMBBIA UHTEPEC yHAIIUXCA K IPEIMETY;
 BBIABJISITH U Pa3BUBATh MaTEMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.
OcHOBHBIE JIMHUU COZAEpKaHUs Kypca ainredpel B 7—9 kiaccax: «Auredpa»

(«AnreOpandeckue BBIPOKECHUS», «YPABHCHHS W HEPABEHCTBA»), «DyHKIHUMY», «
«BeposTHOCTB U cTaTUCTHKAY. [laHHBIE TMHUM PAa3BUBAIOTCS NMApajuIeIbHO, KaXK1as B
COOTBETCTBHH C COOCTBEHHOH JIOTMKOMW, OJJHAKO HE HE3aBUCUMO OJIHA OT APYTOH, a B
TECHOM KOHTakTe M B3aumozeiicTBuu. Kpome »3Toro, mx oObENMHSAET JOrMYecKas
COCTaBIIAIONIASs, TPAJAMIMOHHO IMPUCYIas MaTEeMaTUKE W MPOHU3bIBAIOIIAs BCE
MaTeMaTHUYeCKue Kypchl M cojaepkarenbHbie JuHUU. CopMyIupoOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTeé OCHOBHOIO OOIIEro
o0Opa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATH MOHATUAMU: ONpPEIEIEHUE, aKCUOMA,
Teopema, J0Ka3aTelbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE W JIOKHBIE
BBICKA3bIBAHUS, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPHUIIAHMS BBICKAa3bIBAHWN» OTHOCHUTCA KO BCeM KypcaMm, a (opMUpOBaHUE
JOTMUECKUX YMEHUH paclpenensercs IO BCEeM rojaM oOOydyeHUsi Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsl.

Oco0eHHocTH 0TOOPA M aJanTAllUM Y4eOHOT0 MaTepHaJIa 10 MAaTeMaTHKe

OOyuenue yueOHOMY TpeaMeTy «Anredpa» CTpOMTCS Ha CO3JaHHUU
ONTUMAJIBHBIX YCJIOBHM JIJIl YCBOGHMSI MPOrPAMMHOI0 MaTepuaia 00y4yaroluMucs ¢
3I1P. bonpioe BHMMaHuUE yaensercs oT00py yueOHOro MaTepuana B COOTBETCTBHH C
NPUHLIMIIOM JOCTYMHOCTH HPU COXPaHEHUH oOmIero 0a3oBOro ypoBHS, KOTOPBIH
JOJDKEH MO COJEPKaHUI0 M 00beMy OBITh aJalTUPOBAHHBIM JJII OOYYaIOIIUXCS C
3I1P B cOOTBETCTBUM C MX OCOOBIMU OOpa3oBaTENbHBIMU MOTpeOHOCTAMH. Cremayer
o0jerunTh oOBIaJeHUEe MarepuanoMm oOyuaromumucs ¢ 3IIP mocpeactBom ero
JETAIBHOIO OOBSICHEHUS C CUCTEMATHYECKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKHU
B TNPUMEHEHUW 3HAHWUM, HCIONB3YS TPHEMbl aKTyaldu3alnuu (BU3yalibHasl OIopa,
MaMsITKa).

Anzeopa

B 03HakoMUTENBPHOM IUTAHE PEKOMEHIYETCA H3y4aThb CIEIYIOIIUE TEMBI:
«UppanuonaneHeie yncna. JleiicTBuTenbHble yuciay, «CpaBHEHUE JEHCTBUTENbHBIX
qucen, apuhMEeTHUIECKHUE JEUCTBUSA C JCHCTBHUTEIBHBIMU YHuCIaMuy, «HaxoxneHue
NpUOIMKEHHBIX 3HAYEHUN KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHU TPETbEW M YETBEPTOM CTENEHEW pa3lI0KEHUEM Ha MHOXKUTEIN,
«DyHKIMSA Y = U ee rpaduky», «[lorpenHocTh 1 TOYHOCTh MPUOIMKEHUA», «UeTHbIe
¥ HedeTHble QyHKIUn», «Dynkmus y=x"», «DyHKIHS y= ax?, ee TpauK U CBOMCTBA.
I'paduxu Gpynkuuii y= ax? + n u y=a(x-m)?, «YpaBHeHHE ¢ JBYMS IEPEMEHHBIMH H
ero rpapuk», «'paduueckuii cmocod0 pelmIeHUs CUCTEMBbl  ypaBHEHHII,
«M300paxkenune 4jaeHOB apu(dMETHUUECKOW U TeOMETPUUECKOW MPOrPEeCcCHil TOUKaMu
Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEHHBIM M 3KCIOHEHIUANbHBIN pocT. CIOXKHBIE
IIPOLICHTBI.

YMEHBIIEHO  KOJIMYECTBO 4YacoOB Ha u3yyeHue TeM: «Dopmyiby,
«/loka3zaTenbCTBO TOXKAECTBY, «JIMHEWHOE ypaBHEHHUE C JIBYMs HEU3BECTHBIMUY,



«'paduk nuHENHHOrO ypaBHEHHs C ABYMs MepeMEeHHbIMIWY, «['paduueckoe pemenue
JMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEHMHBIX ypaBHEHHIT», «CBONCTBA KBAaIpaTUYHON
GyHKIUMY.

BricBoOOMBIIIMECS YaChl HCTIONB30BAHbI: ISl JIydIlIeld MpopadOTKu Hambosee
BAXHBIX TeM Kypca: «Pemienue ypaBHEHHil», «PelieHue cucTeM YypaBHEHUN»,
«CoBMecTHBIE AEUCTBUSA C Apo0sMu», «lIpruMeHeHue CBOWCTB apuU(pMETUYECKOIO
KBaJIpaTHOI'O KOpHS»; Ha TOBTOpPEHHME, pEUIeHHe 3ajay, I[peoOpa3oBaHue
BBIPAKEHNH, & TAKXKE Ha 3aKPEIUIEHUE U3YYEHHOI0 MaTepHraa.

MecTo yueOHOro nmpeamera «Ajaredpa» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®enepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOT'0 00IIero o0pa3oBaHus yuyeOHbIM NpeaMeT «Aredpar» BXOAUT
B MpeAMETHYIO 00nacTh «MaremaTtuka U MHGOPMATUKA» U SIBISIETCS 00s3aTeIbHBIM
LTSI U3y4YEHUSI.

7 kiacc

Yucna u évtuucnenusn

PanuonanbHbie yncia

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEX0j] OT OJHOM (OpMbI 3amHUCH
apobeit k gpyrou. [loHsTHE panmMOHATBLHOTO 4YHCIA, 3allCh, CpPaBHECHHE,
VIOPSAIOUYUBAHUE  pPAllMOHANBHBIX  YHcel.  ApudMerhyeckue  JEHUCTBUS  C
palMoOHaIbHBIMU YHMCIaMu. PernieHue 3ajad w3 peajqbHOM MPAKTUKU HA 4YacTH, Ha
TPOOH.

Crenedb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpejesieHue, mpeodpa3oBaHUe
BBIPKCHHIA Ha OCHOBE OIPECIICHHUSI, 3aMUCh OOJBIITUX YHCEN.

[IporieHThI, 3aMUCh MPOIIEHTOB B BUJE IPOOU U ApoOU B BUJIE MPOIIEHTOB. Tpu
OCHOBHBIE 3aJ1a4d Ha MPOIIEHTHI, PEIICHUE 3a]1a4 U3 peabHON MPAKTHUKHU.

[IpumeHeHne TNpPU3HAKOB  JEIMMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Peanpupie  3aBUCMMOCTH, B TOM  4YHClIe TpsMas W oOpaTHas
MIPONOPLUHUOHATIBHOCTH.

Anzedpauueckue 8vlparxcenus

[lepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOM. [lomycThmbie
3Ha4YCHUSI TepeMeHHbIX. [IpeAcTaBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJE
dbopmynbl. Beraucnenus no popmynam.

[IpeoOpa3zoBanne  OYKBEHHBIX  BBIPKEHUM,  TOXKIECTBEHHO  paBHbIC
BBIpaXXEHUS, NMPaBWIa MPEeoOpPa30BaHUSI CYMM U MPOU3BEIACHUMN, MPaBUIa PACKPHITHUS
CKOOOK U MPUBEJICHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKA3aTEJIEM.

OnHowieHsl 1 MHOroujieHbl. CteneHb MHorousieHa. CioKeHHue, BbIYMTAHUE,
YMHOXEHUE MHOTO4JIEHOB. DOpMYyIibl COKPAILIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI U
KBagpaT pasHoctu. Dopmysia pa3zHOCTU KBaapaToB. Pa3nokeHMe MHOTOWIEHOB Ha



MHOXHUTEIH.

Ypasnenusa

VYpaBHeHUe, KOpEHb YpaBHEHHUs, TMpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTh YPAaBHEHUHU.

JluHerHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YHCJIO KOPHEW JMHEHWHOTO
YPAaBHEHMS, PEIICHUE JIMHENHBIX ypaBHEHUN. COCTaBIECHUE YPABHEHUHN IO YCIOBHIO
3a7a4yu. Pelienue TeKCTOBBIX 3a/1a4 C IIOMOIIBI YPaBHEHUM.

Jlunetinoe ypasnenue ¢ 0syms nepemennvimu u e2o 2pagux*?l. Cucrema nByx
JVHEWHBIX YpaBHEHUW C JByMs IIEpEMEHHBIMHU. PemieHue cucrem ypaBHEHUHI
crocoOoM mojicTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3alad C MOMOIIbI0 CUCTEM
YPaBHEHHU.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunarta Touku Ha npssMoil. UuCIOBBIE TPOMEXKYTKU. PaccTosiHue MExIy
JIBYMS TOYKAMHU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopaunar, ocu Ox u Oy. AbGcmucca u opavHaTa
TOYKM Ha KOOPAMHATHOW IuiocKocTU. [Ipumepsl rpadukoB, 3agaHHBIX (POPMYIIaMHU.
Urenne rpaukoB peasbHBIX 3aBHCUMOCTEH.

[Tonsitue ¢ynkuun. I'papux ¢ynxumu. CpoiictBa GyHkumil. JlunHeiHas
¢bynkmusa, e€ rpaduk. I'padux dyskmum y = KX + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUL U CUCTEM JTUHEeUHbIX YPABGHEHU.

8 KJIACC

Yucna u éviuucnenus

KBanpatubiii kopeHb wu3 uucna. [lowamue 06 uppayuoHaibHOM 4ucie.
Hecamuunvie npubnudxcenus uppayuonatvhvix yucen. CBOWCTBA apUPMETHUECKUX
KBaJIpaTHBIX KOpHEH U MX MPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BHIPAKEHUN U
BBIYUCIICHUSIM. [{eticmeumenbHble Yucia.

CreneHb ¢ LeNBIM TIOKa3aTeneM U e€ cBoicTBa. CTaHaapTHAs 3aIUCh YUCIA.

Anzebpauueckue evipasricenus

KBanpatHslii TpEXuiieH; pa3oxKeHHe KBaIpaTHOro TPEXUIeHa HA MHOKUTEIH.

Anrebpanyeckass ApoOb. (OCHOBHOE CBOMCTBO anredpanveckoil JIpoOH.
Cnoxenue, BbIUMTAHUE, YMHOXKEHHUE, JeJIeHHE  aiureOpandeckux JApoOei.
ParnmonanbpHbIe BEIpaXEHUS U UX MPEe0oOpa3oBaHHE.

Ypasuenun u nepasencmea

KBanpatHoe ypaBHeHue, popMylia KOpHEH KBaApaTHOTO ypaBHEeHUs. 1eopema
Buema. Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEWHBIM H  KBaJIpaTHBIM.
[Ipocreiimume 1poOHO-paLlMOHATBHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypasHeHull ¢ 08yMs NEPEMEHHbLIMU U  CUCTEM
JIUHEUNbIX YPAGHeHUll ¢ O08yMs nepemenHuiMu. llpuMepbl pelIeHHs CHCTEM

1[2] 3,[[60]) " Jajee KypCuBOM 0003HaYCHBI TEMBI, U3YUCHUE KOTOPBIX IMTPOBOAUTCSI B O3HAKOMUTEIILHOM IIJIaHE.
He;laror CaMOCTOATCIIbHO OIIPEALIIACT 00BeEM HU3y4acMoro mMmarepuaja.



HEJIMHEWHBIX YPaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Perennie TeKCTOBBIX 3aj1a4 alredpandeckum crocoOoM.

HuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OAHOM INEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Tonsitue pynkiuu. OOGIaCTh ONMpENENeHUs 1 MHOXKECTBO 3HAUCHHUHN (DYHKITHH.
CrniocoObI 3aaHust QyHKIMIMA.

I'padpux ¢dynkuuu. Yrtenuwe cBoiictB ¢yHkumu mo e€ rpaduky. [Ipumepst
rpadukoB GYyHKIHA, OTPaXKAIOIIKUX PEeAIbHbIE TIPOLIECCHI.

@DyHKIMK, ONHUCHIBAIOIIME MPAMYHO M OOpaTHYH HpPONOPLHOHATIBHBIE

3aBUCHMOCTH, uX Tpapuku. Oymkuuu Y =X, y=x3,y=, y= . Ipagpuueckoe
peuierue ypasHeHutl u cucmem ypasHeHu.
9 KUIIACC

Yucna u éviuucnenusn

JleMCTBUTEIbHBIE YHCJIA

PanmonanbHbple 4MCIa, UppAYUOHATbHbIE UYUCIA, KOHEYHble U OecKOHeuHble
oecsimuunvle Opodu. Muoocecmso OelicmeumenbHblX Yuces, 0elucmeumebHvle YUcid
Kak beckoneunvie Oecamuunvle Opobu. Bzaumno oomosnaunoe coomeemcmeue
MeHCOY MHOIHCECMBOM OCUCBUMENbHBIX YUCEeN U KOOPOUHAMHOU NPAMOII.

Cpasnenue  OeticmeumenvbHblX — uucel, apugmemuyeckue OeuUcmseusi C
OelicmeumenbHblMU YUCIAMU.

HN3Mmepenust, npudJINKeHUs], OLCHKHU

Pa3meppl OOBEKTOB OKPYXKAIOIIETO MHpPA, JUIMTEILHOCTh IMPOIIECCOB B
OKPY’KaroIIEM MHpE.

[TpubnuxEnHoe 3HaAYEHUE BEIMYMHBI, TOUHOCTh MpuOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u oLeHKa pe3yiabTaToB BEIYMCICHUM.

Ypasenenua u nepasencmea

YpaBHeHUd ¢ OTHOH IePeMEHHOM

JluneriHoe ypaBHEeHUE. Penienne ypaBHEHUM, CBOISIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHvne ypaBHEHWH, CBOISIIIIMXCS K KBAJIPATHBIM.
bukBanpatHoe ypaBHEHME. [Ipumepwvl peuieHus ypasHeHul mpemveu u 4emeeépmou
cmenemeu pasiodiceHuem Ha MHONCUMENU.

Pemiennie npoOHO-pallMOHANIBHBIX YPaBHEHHUIA.

Pemenue TeKCcTOBBIX 3a/1a4 anreOpanyeckuM METOJIOM.

Cucrembl ypaBHeHH

VYpaBHeHue ¢ nByMs TEepeMEHHBIMU M ero rpaduk. Pemenue cucrem nByX
JIMHEMHBIX YPaBHEHHUU C JIBYMs IEpPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUM,
OTHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpPOM cTemeHu. [ padudeckas
UHTEpIpPETALUS CUCTEMbl YPABHEHUN C IBYMS IIEPEMEHHBIMU.

Pelienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIiocoOoM.

HepaBeHncrBa



YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nHMHEMHBIX HEPABEHCTB C OIHOM IlepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOW. KBaapaTrHble HepaBEHCTBaA.
I'padmueckass wHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMSA
MIEPEMEHHBIMU.

Dynkyuu

KBagparuunas ¢ynkiusa, e€ rpaduk u cpoictBa. [lapaGona, KoOpaAMHATHI
BEPIIMHBI TapadOoJIbl, OCh CAMMETPHUH MapadOJIbI.

I'paduku (byHKIHIA: y = kx, y =kx + Db, y = X2,
Y =,Y = U UX CBOWCTBA.

Yucnoevie nocnedosamenvHocmu

Omnpenesnenne u crocoObI 32IaHUSL YUCJIOBbBIX MOCJIEI0BATEILHOCTEHN

[loHsiTHE 4YHMCIOBOM MOCIEAOBATEIbHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH
pPEKyppeHTHOI GopMyIoit u GopMynoi N-ro dieHa.

ApudpmMeTnyecKasi 1 reOMEeTPUYECKAs MPOTrPecCH

Apudpmernueckass U reoMmerpudeckas mnporpeccuu. dopmynbl N-ro 4vieHa
apuPMETUIECKON 1 TEOMETPUIECKON MTPOrPECCHil, CYMMBI TIEPBBIX N UJICHOB.

H3o00padicenue unenos apugmemuueckou u 2eomMempuieckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEUHbIt U SKCNOHEHYUANbHBIU POCHI.
Croorcrvle npoyenmai.

NNPEIMETHBIE PE3YJIBTATBI

Pe3ynbrarsl ocBoeHust yuebHoro npenmera «MartemaTuka (BKJIro4as anreodpy,
Ir€OMETPUIO, BEPOATHOCTh M CTAaTUCTHKY)», pacCIpeleseHHbIE MO rojaM OOy4YeHus,
bopMynupyrOTCA MO NPUHIUITY A00aBICHHUS HOBBIX PE3YyJIbTaTOB OT rojia K Oy, yiKe
Ha3BaHHbIC B INPEABIAYIIUMX TIOJax IIO3ULMM, KaK IIPaBWIIO, JOCIOBHO HE
MOBTOPSIOTCS, HO YUYMTBHIBAIOTCS (pE3yJbTaThl OYEPEIHOTO Tofa MO YMOJIYAHUIO
BKJIFOYAIOT PE3yJIbTaThl NPEABIIYIIHX JIET).

OcBoenue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOT'O OOIIIETO
o0pa3oBaHus JTOJKHO 00€CeYrBaTh JOCTHKEHUE CIEAYIOMUX MPEeIMETHBIX
00pa30BaTEIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucna u évtuucnenusn

BeimonasTh, couyeTass yCTHBIE W TNHCHMEHHBIC TMPUEMBI, apupMmeTudecKue
JNENUCTBHS C PAllMOHAIBHBIMU YHCIIAMMU.

HaxoauTe 3HauYeHUs YHMCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpPA3HbIE
CIOoCcOOBl M MPUEMBI BBIYUCIICHHUS 3HAUYCHUU JPOOHBIX BBIPAXKEHUH, COJEpKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[TepexoauTs OT OMHON (OPMBI 3aMUCU YUCEN K Apyrod (mpeodpa3oBBHIBATH
JNECATUYHYIO po0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEUHYIO ACCATUYHYIO NpoOb). CpaBHUBATH M



YIHOPSA0YMBATH PAllMOHATIBHBIE YUCIIA.

OKpyrisTh yucha.

BbINONHATS MPUKUIKY U OLUEHKY pe3yJjbTaTa BBIYMCIICHHM, OLIEHKY 3HAYeHUH
YUCJIOBBIX BBIPAKCHUMU.

BbInonHATE JEHCTBUSL CO CTENEHSAMH C HaTypalbHBIMU IOKa3aTeasiMu (C
OIOPOI Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

[TpumMeHATh NMPU3HAKU ACTUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HAaTypaJbHBIX
YHCEll.

PemaTte npocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOLICHUEM  BEJIMYMH,  [PONOPLUOHAIBHOCTBIO  BEIMYMH,  IPOLEHTaMU;
MHTEPHPETUPOBATh PE3yIbTaThl PEUICHUS 337a4 ¢ YYETOM OrPAaHUYEHMI, CBA3aHHBIX
CO CBOICTBaMM paccMaTpUBaeMbIX OOBEKTOB.

Anzebpauueckue gviparcenus

OpueHTHpOBaTbCsl B TNOHATHSX M ONEpPUPOBaTh Ha 0a30BOM YPOBHE
anredpanyecKkoi TEPMUHOJIOTHEN U CUMBOJUKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHUM MpPU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BeinonHaTh npeodpa3oBaHus LENOr0 BhIPAXKEHUSI B MHOT'OUYIEH MPUBEACHUEM
MOJOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWJIEH, MPUMEHATH (DOPMYJIbl KBaJipaTa CyMMBbI U KBaJpaTa pa3HOCTH (C OMOpon
Ha CIIPABOYHYIO HH(OPMAITHUIO).

OcyllecTBIATh Pa3jI0KEHUE MHOTOWIEHOB HA MHOXHUTEIU C IMOMOIIBIO
BBIHECEHHUA 3a CKOOKHM OOIIEr0 MHOXHTENS, TPYNIUPOBKU ClIaraeMblX, MPUMEHEHUS
(GopMyJ1 COKpaIEHHOT'0 YMHOXEHHUS (C OTOPOM Ha CIIPaBOYHYIO MHPOPMALHIO).

[IpumensaTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEILICHUS pa3IMYHbIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATILHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEIIEHEHM C HATypalbHBIMU IIOKa3aTEIsAMM IS
npeoOpa3oBaHus BEIPAXKEHHH (C OMOPOIl Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ypaeéuenus u nepasencmea

Pemars nuHENHBIE ypaBHEHHsS C OJHOM IEPEMEHHOW, NPUMEHSS NpaBUiIa
repexoza OT UCXOIHOI'O YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATs, sBisercs au
YKCIIO KOPHEM YpaBHEHHUS.

HNmets mpencraBieHue O rpapuuecKUX METOAaX MPH PEIICHUH JTHHEWHBIX
YPaBHEHUH U UX CUCTEM.

[lopOupaTe npuMepbl Nap YHCEN, SBIAIOIMIMXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM MJIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C ABYMSI
MePEMEHHBIMHU; MOJIB3YSICh IPAPUKOM, IPUBOJUTH PUMEPHI PEIICHHS YPAaBHEHHUS.

Pemate cucreMbl AByX JIMHEHHBIX YPaBHEHUU C JByMs IIEPEMEHHBIMH, B TOM
quclie rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX TEUCTBUA).

CocTaBiisTh (IOCIE COBMECTHOI'O aHalv3a) W pPElIaTh JIMHEWHOE ypaBHEHUE



VI CUCTEMY JIMHEMHBIX YPaBHEHMM MO YCIOBHIO 3aJa4yM, HHTEPIPETHUPOBATH B
COOTBETCTBHMH C KOHTEKCTOM 3a/1a4y MTOJIYYEHHBIN PE3yNIbTaT.

Koopounamout u cpagpuxu. @ynkyuu

N300pakath Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 33/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3allChIBATh YKMCIJIOBBIE IPOMEXYTKH Ha
anreOpanyecKoM si3bIKeE.

OTrMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIHMHATAM;
CTpOUTH TpaduKK TMHEHHBIX QyHKIUH. CTpouTh rpaduk GyHkun y = kx + b,

OnuceiBaTh ¢ TOMOMIBIO (DYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH  MEXKAY
BEJIMYMHAMM (IO QJITOPUTMY Y4eOHBIX JEHCTBHIl): CKOPOCTb, BpEMs, PacCTOSHUE;
1I€Ha, KOJINYE€CTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpeMSs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnocod MpEeACTaBICHUS M aHaidu3a MHGPOpMAINH;
U3BJIEKaTh M MHTEPIPETHPOBATh MH(POpMaLINIO U3 TpadUKOB peabHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yucna u eéviuucnenusn

Hcnonp30BaTh HavaJIbHBIE IPEACTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX
YUCeNl JIs CPAaBHEHMsI, OKPYIVIEHHS W BBIUYMCIEHUH; M300pa)xaTh JEHCTBUTEIbHBIE
YKCJIa TOYKaMU Ha KOOPAUHATHOM MPSIMOM.

[TpumeHsATh TOHATHE apU(PMETHYECKOro KBAJPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YS NpU HEOOXOAMMOCTH KaJIbKYJISTOp; BBINOJHATH
npocTeiiue NpeoOdpa3oBaHUsl BBIPAKEHUM, COAEpX aIlluX KBaJpaTHble KOPHH,
UCIIONb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJMBUIMX M MaJbIX YHUCEN € MOMOILBIO JECATHUYHBIX
npo0eii u creneneit uucia 10.

Anzebpauueckue evipasricenus

[IpyMEHATP MOHATHE CTENEHM C LEIbIM  [OKAa3aTelIeM, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEPIKAIUMX CTEMEHW C IIeNbIM TOKa3zareneMm (c
UCIIOJIb30BaHUEM CIIPABOYHON MHPOPMALIH).

BbITIONIHATE  HECIOXKHBIE TOXAECTBEHHbIE NPEOOpa3oBaHUsl pPaLMOHAIBHBIX
BBIPKEHUN HAa OCHOBE MPaBWJI JEHCTBUN HaJ MHOTOWICHAMH M ajreOpandecKuMu
IpoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensaTs npeoOpa3zoBaHUs BBIPAKEHUI AJI pEIICHUs pa3IUYHbIX 3a/1a4 U3
MAaTEMAaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON IMPAKTUKH.

Ypaeuenus u nepasencmea

Pemaths nuHeliHble, KBaJipaTHbIE YpaBHEHMsI (C MCIIOJIB30BAHUEM CIPABOYHOM
uHbOpMaIlMU) U pallMOHATIbHBIE YPABHEHMS, CBOMASIIMECS K HHUM, CHCTEMBI JIBYX
YPAaBHEHMI C IBYMs IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEMIINE WCCIECAOBAHNS YPABHEHHW M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C MPUMEHEHHEM IpaduuecKuX MpeicTaBIeHU (yCTaHaBINBATh, UMEET JIU



YpaBHEHHE WJIM CUCTEMa YPaBHEHUM peElIeHUs, €CId UMEET, TO CKOJbKO, W Mp.) C
OIOPOI HA AJTOPUTM YUEOHBIX JICUCTBUI.

[lepexonuth OT cioBeCHOW (OPMYJIMPOBKH 3ajauu K €€ anreOpanyeckoi
MOJAENN C T[OMOUIBIO COCTABJIEHUS YPaBHEHHUS WIH CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yJibTarT.

[IpumeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB 11 CPABHEHUS, OLICHKH; PEIIATh
JUHEWHBIC HEPABEHCTBA C OJHON NMEPEMEHHOMW U UX CHUCTEMBI; J1aBaTh IrpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM YypoOBHE (DYHKIMOHAIbHBIE TOHATHUS U S3bIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYEHUS); OMNPENEATh 3HaueHHE (PYHKIHUHU TI0
3HAYEHHUIO ApTyMEHTA; OMPENeNATh CBOWCTBA (PYHKITUU 110 €€ TpaduKy.

Crpouts rpaduKu >IeMEHTapHBIX QYHKIMHA Buga , Yy = X2, Yy = X3, y= ,y=;
OINMMCHIBATH CBOMCTBA YHCIOBOW (DyHKIHH 10 €€ rpaduky (mpu HEOOXOIUMOCTH C
HaIpaBJIAIOLIEH TOMOIIIBIO).

9 KIIACC

Yucna u evtuucnenusn

CpaBHUBATH U YyNOPAIOYUBATH PAIMOHAIIBHBIE U UPPALMOHAJIBHBIE YUCTIA.

BrimonasTe apudmMernueckue IeHCTBHS ¢ PAlMOHATBLHBIMHU YUCIaMU, COYeTast
YCTHBIE W TMHCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCIEHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonuts 3HaueHHs CTENEHEN ¢ LEIbIMU MOKA3aTeIsIMU U KOPHEHN; BEIYUCIIATH
3HAQYECHUS YUCJIOBBIX BBIPAXKEHUH.

OKpyrisiTh  JEHCTBUTENIbHBIE YHWCIIA, BBINIONHIATh MPUKHUIKY pe3yJbTara
BBIYMCIIEHUH, OLIEHKY YMCJIOBBIX BBIPAYKECHUI.

Ypasnenua u nepasencmea

Pemiats nuHelHbIE U KBaJApaTHbIE YPaBHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpoCTeHIINe APOOHO-PAITUOHAIBHBIE YPABHEHUS.

Pemate mpocrenmme cHCTEMBI JABYX JIMHEHMHBIX YPAaBHEHHU C JBYMs
IIEPEMEHHBIMM M CHCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJIHO YpAaBHEHHE HE
SIBJISIETCSI TMHEUHBIM (110 BU3YaJIbHOU orope).

Pemarte mnpocTeiiye TEKCTOBBIE 3alauyd  alIreOpandeckuM CIOcOo0OM C
MOMOIIBIO COCTaBJICHUS] YPaBHEHHUS WJIM CHCTEMbI JBYX YpPaBHEHUH C JBYyMs
MePEMEHHBIMU.

[IpoBoauTh mpocTEllIne HUCCIEIOBAHUS YPAaBHEHUI U CHUCTEM ypaBHEHHUM, B
TOM YHCJIEe ¢ MPUMEHEHUEM IpaduyecKuX MpeacTaBiIeHUu (YCTaHABIUBATh, UMEET JIU
YpaBHEHHUE WIH CUCTEMA YPAaBHEHHI PEILICHHUS, €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemare nuHEWHBIE HEPAaBEHCTBAa, KBaJApPAaTHbIE HEPABEHCTBA;, H300pakaTh
pElICHUE HEPABEHCTB HA YHCIOBOM NPSIMOW, 3aIMCHIBATh PEUICHHE C MOMOIIBIO
CUMBOJIOB.

Pemate cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOU



MPSIMOM, 3aIIMCHIBATh PELIEHUE C TTIOMOUIBIO CUMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IIPU PEILEHUU PA3IMYHBIX 3a1ad.

Dyukyuu

PacrioznaBaTh (QyHKIMHM H3y4yeHHBIX BHIOB. IloKa3bIBaTh CXeMaTHYECKU
pacnoioKeHue Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (QyHKIui Buma: Y = KX,
y=kx + b, ,y=ax? + bx +c, y = x3, y=, Yy = B 3aBUCUMOCTH OT 3HAYECHUIi
K02 (PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITHIA.

Crpoutrb M M300pa)kaTh CXEMAaTUYECKH TpaPUKK KBAJAPATUUHBIX (PYHKIUH,
OIKCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIIHH 1O UX TpaduKam.

Pacnio3snaBaTh KBajpaTHUHYH (DyHKLIHIO 1O QopMmyse, IPUBOAUTh IPUMEPHI
KBaJJPaTUYHBIX (DYHKLIMIA U3 peabHOM KU3HU, PU3UKHU, TEOMETPHH.

Apugmemuueckan u ceomempuueckan npozpeccuu

PacriozHaBaTh apuMeTHUECKyI0 U T€OMETPUUECKYIO IPOrPECCUU TIPU PA3HBIX
crioco0ax 3aJaHusl.

BbInONHATE  BBIYMCIEHUS €  HCNONb30BaHMEM (GopMyl N-ro  4JeHa
apuPMETUYECKON W TE€OMETPUYECKON MpOrpeccuii, CyMMbl MEpPBBIX N WIEHOB (C
OIIOPOH HA CIIPABOYHYIO HHPOPMAIIHIO).

Pemare 3aauM, CBS3aHHBIE C YHMCIOBBIMHM IOCIIEIOBATEIbHOCTSIMU, B TOM
qucle 3aJa4d U3 PealbHOM KU3HU (C HCIONBb30BAHHEM KaJbKYIsATOpa, U(PPOBBIX
TEXHOJIOTUH).

TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanu KosnyecTBo 4acos DJIeKTPOHHbIE
P € pa3esoB u (uudposbie)
r1[1/ TeM Beer KOHTpﬁOJ‘ILHbI HpaKT;mecml 0Bpaz0BaATENBHBIE
IporpaMMeI 0 e paboThbI e paboThbI pecypebi
q
BBHII:II(C:EZHHHH bu6nuoreka [IOK
1 ' 25 1 0 https://m.edsoo.ru/7f415b
PanmonanbHbIC 90
qucia T
bu6mmoreka [IOK
2 Anredpairieckn 27 1 0 https://m.edsoo.ru/7f415b
€ BhIpaKEHUS 90
bu6nuorexa [IOK
3 YPaBHCHHA 1 20 1 0 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bubmmorexa LIOK
4 rpadukH. 24 1 0 https://m.edsoo.ru/7f415b
DO yHKIMHT 90
bu6nmmoreka [IOK
S HosTopenne n 6 . 0 https://m.edsoo0.ru/7f415b
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’ 000011IeHIE

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102



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

8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m NporpaMMBI Beero KOHT%OJ‘IBHLIe HpaKTﬁnquKne 06pazoBATEIbHbIE
padoThI padoThI pecypeI

bubmuorexa [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 0 0 https.//m.edsoo.ru/7f417af8

2 Uucna u Beruuciaenus. CTeneHsb ¢ 1ebIM 7 0 0 bu6mmoreka [IOK
110Ka3aTesieM https://m.edsoo.ru/7f417af8

3 AnrebpanuecKue BHIPaXKESHHUS. 5 1 0 bu6mmorexa [IOK
KBanpatHbiii TpEXWIeH https://m.edsoo.ru/7f417af8

4 AnreOpanueckue BbIpaKeHHUS. 15 1 0 bubnuoreka [IOK
AnrebOpaunyeckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHeHnus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubmuorexa [IOK
YpaBHEHUHI https://m.edsoo.ru/7f417af8

bubmuorexa [IOK
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 0 https://m.eds00.ru/7f417af8

bu6nmmorexa [IOK
8 DyHKIpH. OCHOBHEIE HOHATHA 5 0 0 https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
9 PyrKigH. Tuciosbre dyHKImH 9 0 0 https://m.edsoo0.ru/7f417af8

bu6mmoreka [IOK
10 [osropenne i 06odmenue 6 . 0 https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m NporpaMMBI Beero KOHT%OJ‘IBHLIe HpaKTﬁnqecmle 0GpazoBATEIbHbIE
padoThI padoThI pecype

1 Yucna u BeluncieHus. J|elicTBUTEIbLHbBIC 9 0 0 bubmuotexa [JOK
4yucia https://m.edso0.ru/7f419d08

5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bu6mmoreka [IOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08

3 VYpaBuenus u HepaBeHcTBa. CUCTEMBbI 14 1 0 bu6muoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f419d08

but6nmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHCTBa 16 1 0 https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
S Dynxuun 16 1 0 https://m.edso0.ru/7f419d08

bubmuorexa [JOK
6 YucIioBBIE ITOCIIEN0BATEIHLHOCTH 15 1 0 https://m.eds0o.ru/7§419d08

7 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS 18 1 0 bu6moreka [IOK
3HAHUU https://m.edso0.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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