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AnanTupoBaHHasi padoyas mporpamMMma 1o airedpe paccynTaHa Ha OOy4arolmxcs C
3aziep kKo ncuxudeckoro pa3sutus (311P), Haxoasmmxcst Ha COBMECTHOM OOYUY€HHUH B KJ1acce.

OOyuaromuecss € 3aJepXKKOM  NCHUXMYECKOTO  pa3BUTHs  IONy4yalOT  oOpa3oBaHue,
COOTBETCTBYIOIIIEE 10 UTOTOBBIM JOCTH)KEHHUSIM K MOMEHTY 3aBEpIlEHHUs OOy4eHHUs, IJIaHHUPYEMbIM
pe3yJbTaTaM OCHOBHOI'O 001Iero o0pa3oBaHUs HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB, U B T€ )K€
cpoku oOydenust (7-9 Kacchl) IPU CO3/IaHUH YCIIOBHM, YUUTHIBAIOIINX WX 0COOBIe 00pa3oBaTeIbHbIC
nOTPeOHOCTH.

[Ipu otbope conepkanusi Marepuana, METOJOB M (opM pabOTBHl HA YPOKE YUYUTHIBAIOTCS
CIeIyroIIre 0COOEHHOCTH TI03HaBaTenbHOU ceprl Aeteii ¢ OB3:

1). Henocrarounas mo3HaBaTeNnbHasi AaKTHUBHOCTb, KOTOpas B COYETaHUU C OBICTPOil
YTOMIIIEMOCTBIO U MCTOLIAEMOCTBIO MOXET CEPbEe3HO TOPMO3UTH UX OOy4deHHE W pa3BUTHE. BhICTpO
HACTYIIAIOIee YTOMJIEHUE PUBOAUT K MOTEpEe paboTOCIOCOOHOCTH, BCIEACTBHUE YETO Y 00yUaroUIXcs
BO3HHUKAIOT 3aTPYJHEHHUSI B YCBOCHUHU Y4eOHOIO MaTepHaja: OHU He YIEepKUBAIOT
B TMaMATH YCIOBUS 3aJauyd, MPOJUKTOBAHHOE MpENOKEHUE, 3a0bIBAlOT CJIOBA; JIOMYCKAIOT
MHOTOYHCIICHHbIE OIIMOKM B NHCbMEHHBIX padoTax; HEPEIKO BMECTO pEIIeHHs 3aJaud IPOCTO
MEXaHUYECKH MaHUMYJIUPYIOT HHU(paMu; OKa3bIBaIOTCS HECIIOCOOHBIMU OLIEHUThH Pe3yJbTaThl CBOUX
NeMCTBUI; UX MPEICTaBIEHUS 00 OKPYKAIOIIEM MUPE HEAOCTATOYHO IIUPOKH.

2). V pmerelt ¢ 3a1€pKKOM ICUXUYECKOTO PAa3BUTHS BbISIBICHBI 3aTPYyIHEHUS MIPH BHINOJIHEHUH
3aJJaHu, CBSI3aHHBIX CO 3PUTENIBHBIM BOCHpUATHEM Marepuana. HabmiomaroTcs HeqocTaTKu aHamu3a
IIPY BBINIOJTHEHUH 331aHUN B YCJIOBUSX MOBBIILIEHHOW CKOPOCTH BOCIIPUSTHS MaTepHaa.

3). Hertu ¢ 3IIP He MOTYT COCPEAOTOUYUTHCS Ha 33JaHUU, HE YMEIOT MOAYUHSITH CBOM JEHCTBHS
IpaBUJIaM, COJIEPKALIUM HECKOJIBKO YCIOBUH. Y MHOIMX W3 HHUX MpPeo0sIaJaloT UIPOBBIE MOTHUBBI.
Otmeuaercs, YTO MHOTJIAa TaKue JIeTH aKTUBHO Pa0OTalOT B KJIacce M BBIMOJIHAIOT 33JaHUS BMECTE CO
BCEMHU OOYy4YaroIIMMHCS, HO CKOpPO YCTaloT, HAayMHAIOT OTBJIEKATbCS, MEPECTalOT BOCHPUHUMATH
y4eOHbII MaTepuall, B pe3yJibTaTe 4Yero B 3HaHUSIX 00pa3yroTCs 3HAYUTEIbHbIE TPOOEIIBI.

[Ipu peanuzanuu yuaeOHOIM IPOrpaMMbl 00K 00bEM COIEPIKAHUsT O0YUEHHS TI0 TIPEMETY
nereit ¢ 3I1P coxpaHsercs, HO UMEET KOPPEKIIMOHHYIO HAMPABIECHHOCTh U MPEyCMATPUBAET
OpraHM3al10 UHAWBUTyaIbHOM TOMOIIY.

JIst MOCTIKEHUST TIOJIOKHUTEIBHOTO pe3ysbrara B oOyueHun naerei ¢ 3[IP wucmomw3yrorcs
crneoyrowue npuémnl, cpedcmea u memoovl 0Oyuenus, COOTBETCTBYIOIIME OCOOEHHOCTSAM Pa3BUTHS
JIeTeN U MMerolIe KOPPEKIIMOHHYI0 HapaBIE€HHOCTb:

1). Ot6op conepkanus oOydYeHHs, a TakKe MPEINOUYTUTEIBHBIX BUIOB JEATEIHHOCTH
IIPOBOAMTCA C YUETOM ONTUMHU3ALMU YCIOBUN ISl peaiu3alii NOTEHIUAIbHBIX BO3MOXKHOCTEN JeTel
C 3aJepXKKOHM TMCUXUYECKOro pa3BUTHSA. B mporecc oOydeHHs] BKIIOYAIOTCS 3a/laHds Ha pPa3BUTHE
BOCHPUATHUS, aHAIU3HUPYIOIIErOo HAOIOJEHUS, MBICIUTEIbHBIX ONepauuid (aHamu3a W CHHTE3a,
IPYNIHUPOBKU U KiIaccU(PHUKAIINK, CUCTEMATH3AIUH ), AEUCTBUI U YMEHUH.

2). CucremMaTudecKoe BBISIBJICHHE MPOOEIIOB B 3HAHUSAX U UX BOCTIOIHEHUE (0OBSICHEHUE 3aHOBO
y4eOHOr0 MaTepHaa, UCTIOIb30BAHHUE JOTOTHUTEIbHBIX YIIPAXKHEHUHN U 3a1aHUI );

3). Yacto MCHONB3YIOTCS HATJISAHBIC AUIAKTHUECKUE MOCOOWs M pa3HOOOpa3HbIe KapTOYKH,
MOMOTaroIue pebeHKy COCpeAOTOUUTHCS HA OCHOBHOM MaTepHalie Ypoka M OCBOOOXKIAIOIIUE €ro OT
paboThl, HE HMMEIOLIEH MNPSIMOIO OTHOIIEHUS K U3y4aeMON TeMe; NMPUMEHSIOTCS YeTKHE CXEMbl U
TaOJIMIbI, MPUOTMIKCHHBIE K KU3HU, PEATUCTHUECKHUE WJUIIOCTPAIH, PAIMOHAIBHO OMpeeNsieTcs
00BbEM NPUMEHEHUS HarsSAHbIX CPE/ICTB.

4).  UYrobbl uzbexkaTh OBICTPOrO YTOMIJICHUS, THUIIMYHOTO Ui OOYYaIOIIUXCS C 3aJEPIKKOM
IICUXUYECKOTO Pa3BUTHS, UCIOJIb3YETCS MEPEKIIOUEHNE YUYEHUKOB C OJHOTO BHJA JAEATEIbHOCTU Ha
npyroid. B obOyuenun nereét ¢ 3IIP um3beraercs meperpyKeHHOCTb, KOTOpash CHUXAeT KayeCTBO
BOCHPUATUS MaTepuaia U NPUBOJUT K ObICTPOMY YTOMIJIEHHIO U SMOLIMOHAJIBHOMY IPECHIICHUIO
IIKOJIEHUKOB.

5). Pa3BuTHIO MO3HAaBaTENbHON aKTUBHOCTH yYalIUXCs, MPOSIBICHUIO 3aUHTEPECOBAHHOCTHU



B IpUOOPETEHUH 3HaHUH CITOCOOCTBYIOT JUIAKTUUYECKUE UTPHI U UTPOBBIE IIPUEMBI.
6). [Ipu ycTHOM ompoce BOMPOCHI CTAaBSTCS YETKO, KPAaTKO, YTOOBI IE€TH MOTJIM OCO3HATh WX,

BJlyMaThCsl B COJIEPIKAHUE, JA€TCS BPEMs Ha 001yMbIBaHUE.

7). YYUTBIBAETCS ATAMHOCTH (POPMUPOBAHUS CIIOCOOOB YUEOHOH ACSITEILHOCTH: CHadalia
JIeTel y4aT OpHEeHTHPOBATHCA B 3aJaHHMM, 3aT€M BBINIOJNHATH y4eOHbIE ACUCTBUS IO HATISIHOMY
00pa3ily B COOTBETCTBUH C TOUYHBIMU yKa3aHHSIMH B3POCIIOTO, 3aTEM — MO CJIOBECHON MHCTPYKIUHU TIPU
ee MOCJeI0BaTEIbHOM H3JI0KEHHH.

8). st obGnerueHus TpyAHBIX 33JIaHUN UCTIONB3YIOTCS CIIEIUATbHBIE METO/IBI U TTPUEMBI:

- HArJIsAHOCTh (KapTUHHBIC IUIaHBI), OIMOpPHBIE, O0O0OOIIAOIINE CXEMBI, «IPOTPAMMHPOBAHHBIE

KapTOUKW», TpadUIeCcKue MOJICITH, KAPTOYKU-TIOMOIIIHHUIIBI, KOTOPBIE COCTABIISIFOTCS] B COOTBETCTBUU C

XapaKTepOM 3aTpyIHEHUH MPU YCBOGHUHU YU4eOHOro MaTepuana,

- aJTOpPUTMBI, TPUEMBI TPEANHCAHUS C YKa3aHUEM TI0CJICIOBATEIBHOCTH  OIEpallyii,
HEOOXOIUMBIX JIJISl BBIIOJHEHUS 3a/IJaHUM;

- TOTIOJTHUTEILHBIC HABOISIINE BOTIPOCHI;

- 00pa31ibl BHITIOTHEHUS 3a/1aHU;

- IO3TaIHas IIPOBEPKaA 3aJaHUM.

CrnoBecHble MeTOABI 00yueHHUs (pacckas, Oecena, OObsICHEHHE U Jp.) JOJDKHBI COYETAThCs C
HATJISITHBIMU U TIPAKTHYECKUMU METOIaMHU.

9). B pab6ore ¢ nerbmu ¢ 3IIP mcnonb3yercs oCOOBI Menarornyeckiii TaKT — HEOOXO0IUMO
3aMeuaTh W TOOMIPSATh MaJeHIue yCrexXw JeTed, pa3BUBaTh B HHUX BEPy B COOCTBEHHBIC CHIIBI U
BO3MOXXHOCTH, MO/JICP’KUBATH MOJIOKUTEIbHBINA IMOLIMOHANILHBIM HACTPOH.

10). st oOyuatomuxcst ¢ 3[IP HeoOxomum muddepeHIUPOBaHHBIA MOAX0M K OTOOpY
COJIep’KaHUsl MPOTrpaMM y4eOHBIX MPEAMETOB C yUYE€TOM OCOOBIX 00pa30BaTENbHBIX MOTpPeOHOCTEH U
BO3MOXKHOCTEH oOyuatomerocsi. O0beM 3HaAHUM M YMEHHUU MO y4eOHBIM MPEAMETaM HECYIIeCTBEHHO
COKpAIl[aeTCcsl 3a CYeT YCTpaHEHUsI M30BITOYHBIX [0 OTHOIICHHIO K OCHOBHOMY COJAEpKAHHIO
TpeOOBaHUM.

11). [Ipn opraHu3zamuy OLEHOYHBIX HPOUEAYp [ OOYy4YaroUMXci B COOTBETCTBUU IS
oOyuvaromuxcst ¢ 3IIP  co3pmarorcss  cnenuanbHble  yCIIOBUS, OOYCJIOBJIEHHBIE  OCOOBIMHU
obOpasoBarenbHbIMA TIOTpeOHOCTSIMU oOy4varonuxcst ¢ 3I[1P u cnenmuduxoit Hapymenus. [lanHbie
YCIIOBUS BKITFOUYAIOT:

*  0co0yio (hopMy opraHM3aluU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTalllH
(B Mamnoii rpymme, WHAMBHUIYAIbHYIO) C YYETOM OCOOBIX OOpa30BaTEeNbHBIX MOTPEOHOCTEH WU
WHIWBHIyaTbHBIX 0cOOeHHOCTEH oOyyaromuxcs ¢ 3I1P;

® [PUCYTCTBHE MOTHMBALIMOHHOTO 3Tamla, CIOCOOCTBYIOIIEro ICHUXOJOTHUYECKOMY HACTpPOIO Ha
pabory;

®  OpraHu3yMIIyI0 IOMOIIb IEJarorn4eckoro pabOTHHKA B PAlMOHAIM3ALUU pPacHpeaeTeHHs
BpPEMEHH, OTBOJIMMOTO HA BHITIOJTHEHHE PAOOTHI;

®  [PEeIOCTaBIIEHHE BO3MOXKHOCTH WCIIONB30BAHMS CIPABOYHON WHGPOpPMAIUU, Pa3HOTO poja
BU3YaJIbHOU MOAJIEPKKH (OMOPHBIE CXEMBbI, AJITOPUTMBI YUEOHBIX JEHCTBUI, CMBICIOBBIE OTIOPHI B
BUJIE KJTFOUEBBIX CIIOB, IJIaHa, 00pa3lia) mpu caMOCTOSITEILHOM MPUMEHEHHH,

®  rHOKOCTh M0/AX0/1a K BIOOPY (DOPMBI M BUJA AUATHOCTUYECKOTO MHCTPYMEHTAPHS U KOHTPOJIBHO-
U3MEPUTENIbHBIX MAaTepHAIOB C Y4YeTOM OCOObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH U
WHIWBUTyTbHBIX BO3MOXHOCTEH oOydaromierocs ¢ 311P;

¢  QOJBIIYI0O BapUATUBHOCTH OIICHOYHBIX MPOIEAYP, METOJOB OIICHKH U COCTaBAa MHCTPYMEHTapHUS
OLICHHMBAHHS, MTO3BOJIAIONLYIO ONPEAETUTh 00pa30BaTENbHbIA PE3yNbTaT Kaxa0ro o0ydarouerocs
¢ 3I1P;

®  aJanTalyi0 UHCTPYKLHUHU C YYETOM OCOOBbIX 00pa3oBaTeIbHBIX MOTPEOHOCTEN U UHIUBUIYATbHBIX
TpyaHocTteld oOydatomuxcs ¢ 3[IP (B wacTHOCTH, ymopomieHue (HOpPMYJIHPOBOK IO
rpaMMaTH4YeCKOMY U CEMaHTU4YeCKOMY odopmileHHI0, 0co00e MOCTPOCHHE HHCTPYKIUH,
OTpaXKaroIlel ATAMMHOCTH BBHIITOJIHEHUS 3aJaHMs);

®  OTCIeXHBaHUE JeUcTBUI oOyuaromerocs ¢ 3I1P miis olleHKM MOHMMaHUS UM WHCTPYKIUHU U, TIPU



HE00X0/IMMOCTH, €€ YTOUYHEHHE; YBEIMUCHIE BPEMEHU Ha BHIMOJIHEHUE 3aJaHHIA;
®*  BO3MOXHOCTh OPTaHM3AIMH KOPOTKOTO MEPephIBa MPU HAPACTAHUH B TOBEICHUN O0YYaIOIIEroCs
MIPOSIBIICHUH YTOMJICHUS, UCTOLCHHUS.
JIst KOHTPOJISL ¥ OLEHKH HCIOJIB3YIOTCS KOHTPOJIBHO-M3MEPHUTEIIbHBIC MaTepualibl Kak U JUIs
yuYaluxcsik MO0 OCHOBHOM 001ieo0pazoBaTenbHOM mporpamme. PesynpTatel Tpyaa pebeHka He
OLICHMBAIOTCS B CPAaBHEHUH C IPYTUMH ydanmMucs. Kpurepun oneHNBaHUS CHIDKAIOTCS B 2 pasa.

Oco0enHocT 0TOOpPA ¥ aanTAMU Y4eOHOI0 MaTepuaJia no ajareope

OO0yuenue yueOHOMY MpeaMeTy «Anredpa» CTPOUTCS Ha CO3aHUU ONTUMAJIBHBIX YCIIOBHH AT
YCBOEHHUS MporpaMMHOro marepuana odyyatouumucs ¢ 3[IP. bonbiioe BHUMaHue yaensercs oTroopy
y4eOHOro MarepHaja B COOTBETCTBUH C IMPUHIMIIOM JOCTYIMHOCTH NPH COXpaHEHUHU 00I1ero 6a30Boro
YPOBHS, KOTOPBIM JOIKEH MO COJEP)KaHHI0 U 00beMy OBbITh aJalTUPOBAHHBIM JI O0YyYaroUIUXcs ¢
3[IP B COOTBETCTBMM C MX OCOOBIMH 00pa3oBaTelbHBIMM HOTpeOHOCTsAIMH. Crnemyer 0O0JerdyuTh
OBJajJicHNEe MaTtepuasioM oOyuaromumucs ¢ 3[IP mocpenctBoMm ero meTrambHOTO OOBSICHEHHUS C
CUCTEMATHUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKH B IPUMEHEHUH 3HAHUI, HUCIIOJIb3Ys IPUEMBI
aKTyaJn3aluu (BU3yajbHas omopa, maMmsartka). [Iporpamma mpemycMaTpuBaeT BHECEHHE HEKOTOPBIX
U3MEHEHUI: YMEeHbIlIeHHEe 00beMa TEOPETUUECKUX CBEACHUH, BEBIHECEHHE OTIEIBHBIX TEM MM LENbIX
pa3zesioB B MaTepuaibl A1 0030pHOr0, 03HAKOMHUTEILHOTO U3YUYEHHUSI.

HN3menenus nporpamMmmsl B 5-9 kiraccax

B 03HaKOMHMTEIBHOM IUIAHE PEKOMEHIYETCS H3y4daTb CIEAYIOLIUE TEMBI:
«ppaunonanbuple uucia. JledcTBuTenbHble unciay, «CpaBHEHHE JEHCTBUTENIBHBIX YHUCEI,
apudMeTHUecKue NeHCTBUA ¢ JeHCTBUTENbHBIMU YnCIaMuy, «Haxoxnenne npuOIMKeHHbIX 3HAYCHUH
KBaJpaTtHOro KopHs», «Teopema Buera», «PelieHusi ypaBHEHHH TpeThell W YETBEPTOM CTENEHEN
pasnoxeHneM Ha MHOKHTENH», «DyHkims y =Vx u ee rpadu», «IIOrpemHoCTs M TOYHOCTD
pubIKeHUs», «UeTHbIEe M HeYeTHbIE QyHKIUNY», «DyHKIHA y=x", « DyHKIUA y= ax’ , ee rpaduk u
cpolictea. I'paduxu Gpynkimii y= ax? + n u y=a(x-m)? , «YpaBHeHHE ¢ JBYMs IEPEMEHHBIMH U €rO0
rpadux», «['padudeckuii crnocod pemeHuss CUCTEMbI YpaBHEHUI,

«300pakeHne WIeHOB apu(PMETHIECKON U T€OMETPHUECKOM TPOrPECCHI TOUKaMU Ha KOOPIUHATHOM
IUIOCKOCTH. JIMHEMHBIN U 3KCIIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI».

Cnenyer yMEHBIINTH KOJHMYECTBO 4YacoB Ha H3ydeHHEe TeM: «DopMyiis»,
«/lokazaTtenbCcTBO TOXKAECTBY, «JIMHEITHOE ypaBHEHHE C IBYMs HEU3BECTHBIMNY, «I'paduk nuHeitHOrO
YpaBHEHMsI C JAByMs IepeMeHHbIMU», «I'paduyeckoe pelleHHe JTUHEWHBIX YpPaBHEHHUH U CUCTEM
JMHEHHBIX ypaBHEHUI», « CBOICTBA KBaJpaTHUHON (QYHKIIUM.

BricBoOOAMBIINECS Yachl PEKOMEHIYETCSl UCIONIBb30BaTh: M JIydlleld nmpopaOboTKku Haubosee
BAKHBIX TeM Kypca: «PemeHune ypaBHeHuin», «PemieHue cucreM ypaBHEHUIN»,

«CoBMecTHBIE TEUCTBUS C Ipo0sMmuy», «[I[puMeHenne cBOMCTB apuMEeTUIECKOTO KBAAPATHOTO KOPHS»;
Ha TIOBTOpPEHHE, PeIlIeHHE 3a/1a4, MPeoO0pa3oBaHUe BHIPAKEHUH, a TAKXKE HAa 3aKpEIUIeHUE U3yUYEeHHOTO
MaTepuaa.

Conep:xanue BU0OB JesTeabHOCTH o0yuarwmuxcs ¢ 3P onpenessiercst ux ocodbIMu
o0pa3oBaTeJIbHbIMU MOTPEOHOCTAMHM.

[Momumo mmmpoko ucnomszyembix B OOIl OOO ob0mux s BceX OOYyYaroIUXCs BHJIOB
NESTEIbHOCTH CIEAYeT YCWIUTh BUIBl JEATEIBHOCTH CIELU(pHUUHBIE ISl JaHHOH KaTeropuu aeTew,
o0ecrneynBaroIIue OCMBICIEHHOE OCBOCHHME COACp)KaHUS O0pa3oBaHMA IO NPEAMETYy: YCHUJIICHHE
IIPEIMETHO-IIPAKTUYECKON ACATEIBHOCTH C AKTUBHU3ALMEH CEHCOPHBIX CHUCTEM; YEPEIOBAaHUE BUIOB
JESATEIIBHOCTH, 3aJI€HCTBYIOIINX Pa3IMUHbIE CEHCOPHBIE CUCTEMBI; OCBOECHHE MaTepHalla C OIOpoW Ha
AITOPUTM; «IOIIArOBOCTHY» B M3YYCHMHM MAaTE€pUala; UCIOJIb30BAaHUE IOINOJHUTEIBHON BH3YaJIbHOU
OTIOPHI (CXEMBI, IIA0JIOHBL, OTIOPHBIE TAOJIUIIBI); PEYEBON OTUET O MPOILECcCEe U Pe3yIbTaTe ACITEIbHOCTH;
BBIIIOJIHEHHE  CHEIHUAIbHBIX  3aJaHUi, OOECIEeUYMBAIOIMX KOPPEKLUHUIO Pperyjsauuud  y4eOHo-
MIO03HABATEJBHOM JIESITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTara.



Lesn n3ydyenust yueGHOro Kypca

Anrebpa ABIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00ECIIEYnBAET U3yUEHUE
JAPYrUX [HUCLUMIUIMH, KaK €CTECTBEHHOHAYy4YHOro, TaK M T'YMAHUTApHOIO LHKJIOB, €€ OCBOCHHE
HE00X0IMMO IS MPOAOIDKEHHsT 00pa30BaHMs U B MOBCEIHEBHOH JKM3HU. Pa3BuTHe y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOMUCXOXKICHHUH U CYIIHOCTH ajredpandyeckux aOCTpakIHii, crocoode
OTPpaKEHUS MAaTeMAaTHYEeCKOM HayKOW SIBJIIGHHA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIU
MaTEeMaTHYECKOT0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHHMS M KAueCTB MBINUICHUS, HEOOXOAMMBIX JUIsl aJanTalii B COBPEMEHHOM
udpoBoM obiiectBe. M3yuenue anreGpbl ecTeCTBEHHBIM 00pa3oM 00ecreYrBaeT pPa3BUTHE YMEHHS
Ha0JI01aTh, CPABHUBATH, HAXOAUThH 3aKOHOMEPHOCTH, TPEOYEeT KPUTUIHOCTH MBIIIICHHS, CTIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUSA M BBIBOJBI, (OPMYIUPOBATH YTBEPKICHUS.
OcBoeHue Kypca anreOpsl 00eCieYBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUsS O00yYarouuxcsi: OHHU
UCIIONB3YIOT JIeAYKTUBHBIE U
VHIYKTHUBHBIE PACCYXKACHUS, 0000IIeHNE H KOHKPETH3AIHI0, a0cTparnpoBaHue u anainoruto. O0y4denne

anrebpe MpeanoyiaraeT 3HAYMTEIBbHBI OO0BEM CAMOCTOSATENLHOM IEATENHLHOCTH O00YyYaromuxcs,
MO3TOMY CaMOCTOSITEIbHOE peIlIeHHe 3a7ad eCTECTBEHHBIM 00pa3oM SBISIETCS —peanu3aluei
JeATeTLHOCTHOTO MPUHIIAIIA O0yUCHHUS.

B cTtpykType mporpammbl y4eOHOro Kypca «Anredpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHUMAIOT  COJEPKATEIbHO-METONYECKUE JUHUM: «Yucima ¢ BBIYMCICHUSY;
«Anrebpandeckre BbIpOKEHUSN»; «YpaBHEHHS U HepaBeHCTBa»; «DyHkiuwu». Kaxkmgas u3 3Tux
COZIEPXKATENBHO-METOANYECKUX JIMHMH Pa3BHBAETCS Ha NPOTSHKEHHHM TPEX JIET U3ydeHHs Kypca,
€CTECTBEHHBIM 00pa3oM IeperieTasich 1 B3aUMOACUCTBYS C JPYTMMH €ro JIMHUSAMU. B xone nzyueHus
Kypca 00y4aronumMcs IPUXOIUTCS TOTHYECKH PACCyKIaTh, HCTIOIh30BaTh TEOPETHKO- MHOKECTBEHHBIIN
sa3bIK. B CBSI3M ¢ 3TUM 1Ies1eco00pa3HO BKJIIOYHTH B IMPOTrpaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHUBBIBAIONINE BCE OCHOBHBIC pa3Aelibl MaTEMaTHYECKOrOo 00pa3oBaHUS U CIOCOOCTBYIOIIHUE
OBJIaJICHUIO 00YYarOIUMHUCA OCHOB YHHBEPCATHHOI'O MATEMAaTHUECKOTO sI3bIKa. TakuM 06pazom, MOKHO
YTBEPKIAaTh, YTO COJAEPIKATEIHHOW U CTPYKTYpPHOH OCOOCHHOCTBIO Kypca «AnreOpay sBISETCS €ro
MHTErPUPOBAHHBIN XapaKTeP.

Conepxxanne nuHuUU «Yucna v BBIYUCICHUS» CIY>)KUT OCHOBOHM NJisi JaJIbHEHMIIETO M3y4EeHHs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y OOYYAlOUIMXCS JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIB30BAThCS AITOPUTMAMHU, a TAK)KE MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX
JUIsl TOBCEHEBHOM KU3HU. Pa3BruTHE MOHATHSA O YKCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PAallMOHAIBHBIMU
U UPpAlMOHAIBHBIMH 4YHCIaMH, (OPMUPOBAHHEM TMPEACTABICHUNH O JACHCTBUTEIHLHOM YHUCIHE.
3aBeplIeHe OCBOCHHSI YUCIOBOM TMHUM OTHECEHO K CTaplleMy 3BeHY O0LIero o0pa3oBaHuUs.

CopepxaHue JBYyX anreOpandecKkux IUHUN — «AnreOpandeckue BBIPAKCHUS» H
«YpaBHEHUSI U HEPABEHCTBAa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYHAIOIIMXCS MAaTeMaTH4YEeCKOTro
anmapara, HeOOXOJHMMOTO ISl PEIICHUs 3a7a4 MaTeMAaTHKH, CMEXHBIX IPEIMETOB H MPAKTHKO-
OpUEHTUPOBAaHHBIX 3a/7ady. B OCHOBHOW 1iKojie y4eOHBI MaTepuan TIpYNIHUPYETCS BOKPYT
paloHaTbHBIX BBIpaXEHUH. AJrebpa JEMOHCTPHpPYET 3HAYCHHE MATEMAaTUKH Kak s3bIKa U
IIOCTPOEHUsI MaTEMAaTHYECKUX MOJEJICH, ONMMCAHUS MPOLECCOB U SBJICHUM pealbHOro mupa. B 3amaun
oOydeHuss anreOpe BXOASAT TakKe JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO  MBINIICHHS,
HEOOXOAMMOr0o, B YAaCTHOCTH, JUIsl OCBOCHMsI Kypca HH(POPMATHKH, W OBJIAJICHUEC HaBBIKAMU
NeAyKTUBHBIX paccyxaeHuil. [[peodbpazoBanne CUMBOIBHBIX (POPM BHOCHUT CBOM CIIEIU()UIESCKUI BKIIA]]
B Pa3BUTHE BOOOPaXKEHMS, CIIOCOOHOCTEHM K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Copepxanne (QyHKIMOHAIBHO-TpapUUECKON JHMHUHM HAIEJICHO Ha MOJyYeHHE MIKOJIbHUKAMHU
3HaHUN O (YHKIHMSIX KaK BaKHEUIEH MaTeMaTHYECKOWM MOJENU JJisi ONMUCAHUS W HWCCISHOBAHUS
pa3HOOOpa3HBIX MPOILECCOB M SIBICHUW B Tpupojae U oOmectBe. l3ydeHue 3Toro marepuana
CIOCOOCTBYET Pa3BUTHIO y 00YUAIONIUXCSl YMEHHUS UCITOJIH30BATh Pa3JIMUHbIE BHIPA3UTEIbHBIE CPEICTBA
S3bIKa MaTEMaTHUKH — CIIOBECHBIE, CHMBOJIMUECKUE, rpaduuecKkre, BHOCUT BKIaj] B (hopMHupoBaHHE
MPEJCTAaBICHUN O PO MATEMATHUKHU B PA3BUTHH [IUBHIIM3ALMU U KYJIbTYPBI.



MecTto y4eOHOro Kypca B y4eOHOM ILIaHe

CormacHo ydyeOHOMY MuiaHy B 7-9 kiaccax m3ydaeTcsi yueOHbIN Kypc «Amredpa», KOTOPBIH
BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pas3zeibl cojepkaHus: «Hucia v BBIYUCIECHUS,
«AnredpanuecKue BbIpaXXEHUS», « Y paBHEHHsI U HEPABEHCTBA», « DyHKIMN.

VY4eOHblil MIaH Ha uU3y4yeHue anreOpsl B 7-9 Kiaccax OTBOAMT HE MeHee 3 y4yeOHBIX 4acoB B

HEJIENI0 B TEYCHUE KaXKIOTO Toja oOy4eHHs, BCEro 3a Tpu rojga ooydeHus — He meHee 306 yueOHBIX
YacoB.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECTHUHBIE, IEPEX0] 0T OAHON (PopMbI 3amucu Apo0elt K ApYyTroil.
[loHsATHE pPAaLMOHAIBHOIO YMCIIA, 3alUCh, CPABHEHUE, YIIOPSIAOYUBAHUE PAL[MOHAJIBHBIX YUCEI.
Apudmerrdeckue IeHCTBHS ¢ palliOHATBLHBIMH YHCIaMu. Perenne 3a1a4 u3 peaibHON MPaKTHKH
Ha YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJIbHbIM IOKa3aTelleM: ONpejesieHne, Npeodpa3oBaHUE BhIpAKEHHH Ha
OCHOBE OTNpeJesIeHH s, 3aich 00bIUX ynucen. [IponeHTsl, 3anich MPOLEHTOB B BHUJIE APOOH U
npobu B BHUJE MpOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha MPOLIEHTHI, pEHICHUE 33/1a4 U3 peaibHOU
IPAKTUKH.

[IprMeHeHne pU3HAKOB AEIUMOCTH, Pa3I0KEHHE HA MHOKUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHask IPONOPLUOHATBHOCTH.

Aaredpanyeckue BbIpaKeHHs

IIepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NEpEMEHHOH. [lomycTuMble 3HAYCHUS
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEX/Ty BETMUMHAMU B BUA€ (opMyIibl. Berancnenus
no ¢opmynam. IlpeoGpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKAESCTBEHHO PABHBIE BBIPAKCHMUS,
npaBuiia npeoOpa3oBaHusl CYMM U IPOW3BEACHUMN, MpaBUiIa PACKpPhITUS CKOOOK M IPUBEIEHUS
HOJJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I1OKa3aTeleM.

OpnowieHbl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cll0)KeHHE, BBIUUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBaJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopMyna pasHOCTH KBaApaToB. Pa3noxeHne MHOIOYWICHOB HA MHOXKUTEH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIIBHOCTh
YPaBHEHUH.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHyue JNMHEWHBIX ypaBHeHuH. CocTaBieHHE YpaBHEHMH MO YCJIOBUIO 3aj1aud. Pemenue
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPaBHEHHH.

JIuHeitHOe ypaBHEHHE C JABYMS MEepeMEeHHBIMH U ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PemieHue cucteM ypaBHEHHMH crocoOOM MOICTaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILIBIO CUCTEM YPAaBHEHUM.

DyHKUNH

Koopaunara Toukm Ha mnpsMon. YuciaoBbsle IpPOMEXYTKH. PaccrosHue Mexnay AByms
TOYKAMU KOOPAUHATHOU IPSMOM.

[IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca W OpAMHATA TOYKH Ha
KOOpAMHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTe. [lonsTre pynkuuu. ['paduk Gynkiun. CoiictBa pyHkuunii. JInneitHas
¢bynkuus, e€ rpaduk. ['paduk pynkuun y = |x|. I'padudeckoe penieHne TMHEWHBIX YpaBHEHUN U
CHUCTEM JIMHENHBIX YPABHEHUN.

8 KVIACC

Yuci1a ¥ BLIYUCICHUSA

KBangparusiii xkopenb u3 uucina. [lonstue o0 wuppamnmoHanbHOM uwucie. JlecsTudnbie
npUOIKEeHUsT UppAlMOHATIbHBIX uncen. CBolicTBa apuMETUUECKUX KBAJPaTHBIX KOPHEH U HX
NpUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUW M BBIUUCICHUSAM. JlelWCTBUTENIbHbBIC
yucia.

Cremnens c 1eNIbIM TIOKa3arenieM U € cBoicTBa. CTaHaapTHas 3aluch YHUCIIA.

Anredpanyeckne BbIPaKeHUs

KBanpatHblii TpEXUIIEH, pa3I0KEHUE KBAPATHOTO TPEXWIECHA HA MHOKUTEIIN.



Anrebpanueckas apo0b. OcHOBHOE CBOMCTBO anreOpanyeckoir apobu. CroxkeHue,
BbIUWTAaHUE, YMHOXEHHE, JelieHue ainredpanyeckux apobOeil. PanmoHanbHble BhIpaXKEHHUSI U HX
npeoOpa3oBaHue.

YpaBHeHHUsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOTro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#l, cBomdlmMXcid K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimne apoOHO-
panyoHaIbHbIE YPABHEHUS.

I'padmueckas mHTEprpeTanys ypaBHEHUN € ABYMs NEPEMEHHBIMU M CHCTEM JMHEHHBIX
YPaBHEHHUH ¢ IByMsI IEpPEMEHHBIMU. [ [puMepsl pelieHns: CHCTEM HENMMHEWHBIX YPABHEHUH C IBYMS
MIepEMEHHbBIMHU.

Perienune TeKCTOBBIX 3aa4 aJIreOpandeckKuM CIIOCOOOM.

YUucnoBble HepaBEeHCTBA W HX CBoOMCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeilHble HEpaBEeHCTBA C OAHOM IepeMeHHOW. CucTtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

DyHKUNH

[Honstue gpynkiuu. O0nacTh ONpenenaeHuss 1 MHOXKECTBO 3HaueHUuM (yHkuuu. CrocoOsl
3agaHus (QyHKIMH.

I'paduk Pynkumuu. Yrtenue cBoiicTB ¢yHkiuu no e€ rpaduky. Ilpumepst rpadukos
(YHKIMH, OTpaXaroluX peajabHbIe MPOLECCHI.

@OyYHKIMH, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPONMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpadukn. @yukupn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe peleHne ypaBHEHHI H CHCTEM
YPaBHEHUH.

9 KJIACC

Yuciia ¥ BbIYUCICHUA

PannonanbeHble yncna, uppaloHaibHbIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE JECSITHUHBIC
npoOu. MHOXECTBO JEHCTBUTENIBHBIX 4YHCEN, JACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecsITUUHbIE ApoOU. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEX]Ly MHOKECTBOM JEHCTBUTENbHBIX
yucen U KOOpAUHATHOU MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUYECKHE NEUCTBUSA C JACUCTBUTEIbHBIMU
YHUCIIaAMHU.

Pa3mepb1 00BEKTOB OKpPYKAIOIIET0 MUPA, JJIUTEIHHOCTh IPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxE€HHOEe 3HAaYeHHWE BEIUYMHBI, TOYHOCTb NPUOMKEHUs. OKpyIJIeHHE 4YHCel.
[Ipukunaka u oLeHKa pe3yJIbTATOB BBIYUCICHUH.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHMe. Perienne ypaBHEHU, CBOAAIIMXCS K KBaIpaTHBIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TpeTbel M YETBEPTOM CTENEHEW pa3iloKEHUEM Ha
MHOKUTEIH.

Pemienue npoOHO-paIiMOHAIBHBIX ypaBHEHUH. PellieHre TeKCTOBBIX 3aa4 areopandyeckum
METOJIOM.

VYpaBHeHHe C JByMsl NEPEMEHHBIMU U ero rpaduk. Perienue cucreMm AByX JIMHEHHBIX
YPaBHEHHI C ABYMs INEpEMEHHBIMU. PelieHune cucTeM NIBYyX YpaBHEHMM, OJHO U3 KOTOPBIX
JWHEHHOE, a Jpyroe — BTOpO# cTemneHu. I'paduueckas MHTEpIpETaNns CUCTEMbl YPAaBHEHHN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a71a4 AJIreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOM II€peMEHHOM. Pemenue cucrem JMHENMHBIX
HEpaBeHCTB C O/HOW mnepemeHHoi. KBaapaTHble HepaBeHCTBa. I'paduyeckas mHTEpnpeTauus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKINH

KBanpatnunas ¢ynkus, e€ rpadpuk u cBoiictBa. [lapabona, KOOpIWHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoJIbl.



I'paduxu Gynxmmii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # uX cBOicTBa.

Yucii0BbIe N0CJI€10BATEIBHOCTH U NPOTrPECcCUM

[lonsATHE YKMCIOBON MOCIENOBATENBHOCTH. 3aJJlaHUE IOCIIEN0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit 1 GopMyIoi 1-TO YJIeHa.

Apudmernueckas u reomerpuueckas nporpeccun. opmysisl 7-ro uieHa apupMeTHIECKON
1 TEOMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX 71 YIICHOB.

N3o0parkenne 4jaeHOB apu(PMETHUECKOM M TeOMETPUYECKOW IMPOrpeccuid TOUYKaMu Ha
KOOPJIMHATHOM MIIOCKOCTH. JINHEWHBINA U SKCITOHEHIIMATBHBIN POCT. CI0KHBIE MPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS TMPOTrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEepPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

NpOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTE€MaTUYECKOW MIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alid ero Ipas,
NPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3NIUYHBIX CTPYKTYP,
SBJICHUH, MPOLENYp TPakJaHCKOTOo oOIiecTBa (Hampumep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUMN
HAyK{, 0CO3HAHUEM BaKHOCTH MOPAJTbHO-3TUYECKHUX MPUHITUIIOB B AEATEIHLHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEHICHUH MNPAKTUYCCKUX 3a/ad MaTEeMaTUYECKOU
HAPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HM JIJIS1 YCTICTTHOM MPOo(eCCHOHATBHOM eITeIbHOCTH M PAa3BUTHEM HEOOXOJAMMBIX YMECHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HCHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyK/IEeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH JeSITeTbHOCTH, JITAlOB €€ pa3BUTHUSA U
3HAQUMMOCTHU JJIs1 pa3BUTHUS LIUBUIN3ALIMH, OBJIAICHUEM SI3bIKOM MaTEMaTUKU U MaTeMAaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHHWS MHUPA, OBJAJCHUEM TMPOCTEUIIMMHU HaBBIKAMU
HCCJIEI0BATENbCKOM IEATETbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
0J1aronoy4us:

TOTOBHOCTBIO MPUMEHATh MaTEMAaTUUECKHUE 3HAHUSI B HHTEPECAaX CBOETO 370POBBsI, BEIACHUS
3I0pOBOT0 00Opa3a KHU3HU (3J0pOBOE MUTaHUE, cOATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA,
perymsipHas pu3udeckas akTUBHOCTb), C(DOPMHPOBAHHOCTHIO HABBIKA pe(ICKCHU, TPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHME:

OpHUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUWM ISl pelleHus 3ajad B o0iacTu
COXPAHHOCTH OKpY>Karolleil cpejpl, TIAHUPOBAHUSA TOCTYNKOB M OILICHKM HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPY>KaIOILIEH cpefbl, OCO3HAHUEM TJI00ATbHOTO XapaKTepa SKOJIOTHYECKHX
po0JIeM U TyTeH X PEIICHUS;

8) axanTanus K M3MEHAIIUMCS YCJIOBUAM COUMATbHONM M IPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTHUX
JIOJICH, MPUOOPETAaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OMbITA JPYTHUX;



HE0OXOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4ucie (GOpMYIUPOBATH UJECH,
MOHSTHSI, TUIOTE3bI 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBHIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBATh MPUHUMAEMble DPELICHHsS M JIeHCTBHS,
(hopMynHupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBeEPCcaIbHbIe Y4eOHbIE JeHCTBUSA

Ba3oBble JJornuyeckue geiicTBUA:

BBISIBJISITH U XAapaKTEpPHU30BaTh CYIIECTBEHHBIE MPHU3HAKW MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXAY MOHATUAMH, (HOPMYyTUpPOBATh ONpPENEICHUs MOHITHH,
YCTaHABIIMBATh CYLIECTBEHHbIN NMPU3HAK KJIAaCCU(PHUKALMU, OCHOBAHUSA JJIs1 0000IIEHUS
U CPaBHEHUs1, KDUTEPUU IIPOBOJUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MpPeoOpa3oBbIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBJISITH MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYHs B (pakTax,
JTAHHBIX, HAONIONEHUSX W YTBEP)KACHUAX, Mpejararb KPUTEPUHM JUIsL BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JielaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKI4YCHUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa3dupath 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPIKICHUM (IIPSMBbIE U OT IPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEJIbHO HECJIOKHBIE JI0OKA3aTelbCTBA MAaTEMaTH4YECKUX (DaKTOB,
BBICTPAUBATh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXACHHUS;

BBIOMpATh CMOCO0 pemeHus y4eOHOM 3ahayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASAMINN ¢ YYETOM CaMOCTOSTENIbHO BbIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarelbcKue AeiicCTBHS:

UCIIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBAaTENbCKHM  WHCTPYMEHT  IMO3HaHUA,
(dbopMyIIMPOBaTh BONPOCHI, GUKCHPYIOIIHE IPOTHBOPEUHE, IPOOIIEMY, CAMOCTOSTEIIHHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (JOpMHUPOBATh TUIIOTE3y, APIYMEHTUPOBATH CBOIO
MO3UIIMI0, MHCHUE;

NPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIIOXHBIH JKCIEPUMEHT,
HEOOJBIIIOE HWCCICAOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOOM;

CaMOCTOSITCIIEHO  (pOPMYJIUPOBAaTh  O0OOMIEHUS W  BBIBOABI 10  pe3yJbTaraM
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MIPOIECCa, a TAKIKE BBIJIBUIaTh IPEIOI0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMALMU, JAaHHBIX, HEOOXOJIUMBIX
JUISL peLLEHUs 3a/1a4K;

BHIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HMH(POPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

BBIOMpATh (OopMy IpeacTaBlIeHHsI HHOOPMAIMH U WUTIOCTPUPOBATH pelIaeMbIe 3a1a4n
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(POPMAILIUH 110 KPUTEPUSAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBHO.



KoMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUA:

BOCIIPUHHUMATh U CbOpMy.]'II/IpOBaTB CYXKIACHUA B COOTBETCTBUHU C YCIOBUAMU U LCTIAMHA
OOIIEeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3PCHHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAX, AaBaTh IMMOACHCHHA 11O X004y PCIICHUA 3a1a4d, KOMMCHTHUPOBATH
MIOJTYYCHHBIH PE3yJIbTaT;

B X0JIe 00CYXICHHUS 3a1aBaTh BOIMPOCHI 11O CYMIECTBY 00CYKIaeMOW TEMBbI, TIPOOJIEMBI,
pelaeMoit 3a/1auu, BbICKa3bIBaTh UJCH, HALICIICHHBIC HAa TOUCK PELICHHUS, COMTOCTABIIAThH
CBOM CYXJIEHUS C CYXKICHUSIMH IPYTHX yYaCTHUKOB JAMAJIora, OOHapy>KUBaTh pa3inyune
U CXOJICTBO TMO3UIMK, B KOPpEKTHOU ¢Gopme (HopMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHUS;

NPEJCTABIIATh PE3yJbTAaThl PEIICHUS 3aa4M, YIKCIICPUMEHTA, UCCIICIOBAHUs, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUJICHUS C y4€TOM 3aJad IMpe3eHTalUu U
0COOEHHOCTEH ay TUTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHAUBUIYAIbHON paboThI IpU
peleHrH yu4eOHbIX MaTEMaTHYECKUX 3a71a4;

IMPUHHUMATH LECJIb COBMECTHOM ACATCIIBHOCTH, INIAaHUPOBATh OpPraHU3anuro COBMECTHOU
paboThI, pactpeaessaTh BUIbI PA0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yJIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBATh B TPYIIOBBIX POpMax paboThl (00CYKICHHS, 0OMEH MHEHHSIMH, MO3TOBbIC
ITYPMBI U APYTHE), BHITIOJIHATH CBOIO YaCTh pa0OThI M KOOPJAUHUPOBATH CBOU JCHCTBUS
C APYTUMH YICHAMH KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIIMN MPOAYKT
10 KpUTEPUSIM, CHOPMYITMPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHUS.

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJIrOPUTM pELICHHs 3aJauyd (MM €ro 4acTh),
BbIOMpaTh CIOCOO pelleHuss C y4E€TOM HMEIOLIUXCS PECYpPcOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BapUAHTBl PEIICHUN C YYETOM
HOBOM MH(pOpMaIUu.

CaMOKOHTpOJIb, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca U pe3ysbTaTta pelieHus
MaTeMaTHYECKOH 3a7aun;

pEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUU 3a/ladl, BHOCHUTH
KOPPEKTHBBI B JAEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HalIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa NEATEIBHOCTH MMOCTABICHHOW LENH U YCIOBUSM,
OOBSACHATH MPUUMUHBI JOCTHKEHUS WM HEAOCTUKEHUS LIEJIN, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K kxoHny oOydenuss B 7 kJacce OOydaroLIMiics MOJYyYUT CIEAyIOIIME HpeIMETHBIE
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUSA

BolnonHsATe, couerass yCTHbIE U NHCbMEHHBIE MPUEMBI, apUPMETHYECKUE JIEHCTBUS C
paLMOHATIBHBIMH YU CIAMH.

HaxoauTh 3HaueHHs 4YHCIOBBIX BBIPAKEHUHM, NPUMEHATH pa3HOOOpas3HblE CHOCOOBI U
OpuéMbl BBIYUCICHHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEpIKALIMX OOBIKHOBEHHbBIE U
JECATUYHBIC IPOOH.

[lepexoaute oT ogHON (HOpMBI 3amMcH YUCeN K JIpyroil (mpeoOpa3oBbIBATh JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
JECATHUUHYIO IPOOB).



CpaBHUBATh U YIIOPSAI0YNBATH PALIMOHAIBHBIE YNCIIA.

OKpyriATh yncia.

BBINOMHATE NPUKUIKY M OLIEHKY pE3yJbTaTa BBIUMCIIEHHUH, OLIEHKY 3HAYEHWH YHMCIOBBIX
BbIpaX€HUI. BBIMOMHATE AEWCTBUS CO CTENEHSIMU C HATYPaJbHBIMU MTOKA3aTEISIMHU.

[IpumeHTh IPU3HAKK JENUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HATypaJIbHBIX YUCEIL.

PemaTth mnpakTHKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYHH,
IIPONOPLMOHAILHOCTHIO BEIMUNH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJILTATHI PELICHUS 3a7a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMH paccMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBath anredpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BrimonHATe npeoOpa3oBaHus 1EJI0r0 BBIPaKEHUS] B MHOTOWIEH NMPUBEIACHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BbINONHATE YMHOXKEHHME OJHOYIEHA HAa MHOTOYIEH M MHOTOWIEHa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYJIbl KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOXKUTEIM C IOMOLIbIO BBIHECEHUS 3a
CKOOKHM OOIIEero MHOXHTENs, TPYyNIHUPOBKU ClIaraéMblX, IpUMEHEHUs (HOpMys COKpaIIEHHOTO
YMHOXKEHHUS.

[IpumensaTs npeoOpa3oBaHUsT MHOTOWIEHOB U pEUICHHs pa3IMYHBIX 3a1ad U3
MaTEMaTHKHU, CMEXHBIX MIPEIMETOB, U3 PEAIbLHOU ITPAKTUKU.

Hcnonb30Bath CBOICTBa cTeNeHEN ¢ HAaTypalbHBIMU MOKa3aTENIAMU Ul [IPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pematp sinHElHBIE ypaBHEHHs C OAHOM NEPEMEHHOH, NMPUMEHSSA IpaBWa NEpexona OT
UCXOJHOTO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATbh, SBJISETCS U YUCIO KOPHEM
YPaBHEHHS.

[IpumensTs rpaduueckre MeTo bl IPU PELICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map YuCell, SIBISIOLMXCS PEIIeHUEM JTUHEHHOT0 ypaBHEHUS C ABYMS
NEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TpapuK JUHEHMHOrO0 ypaBHEHHsS C JBYMs
NIepEMEHHBIMH, TIOJIB3YSACh TPAQUKOM, TIPUBOIUTH IPHUMEPHI PEIICHUST YPaBHEHUSI.

Pematps cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3aJlayM, HWHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd TMOJYYEHHBIN
pe3yJIbTarT.

DOYyHKIUH

N300paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE NPOMEXKYTKH Ha
areOpanyeckoM sI3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHKIHiA. CTpouts rpaduk QyHKIMU y = [X|.

OnwuceBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTb, BpEM,
00BEM pabOTHI.

HaxoauTe 3HaueHune GyHKIMU O 3HAYEHUIO €€ apryMeHTa.

[Nonumath rpadudeckuil crocod MpeACTaBICHHUS W aHAIM3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoHuy oOyuenus B 8 Kiacce oOyyaromuiicsi MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pE3yJIbTaTHI:



Yucsa ¥ BBIYUCTCHUSA

Wcnonp30BaTh HaydalbHBIC TMPEICTABICHUS O MHOMKECTBE JCHCTBHUTEIBHBIX YHCET IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, M300pa)kaTh EHCTBUTENBHBIE YHCIIA TOYKAMHU Ha
KOOPJMHATHON MIPSMOIA.

[IpumeHsITh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAUTH KBaJpaTHBIC
KOPHH, HCITOJNB3YSI IPH HEOOXOAMMOCTH KaIBKYJIISITOP, BBITOIHATH MPEOOpa30BaHUS BRIPAKECHUH,
coJiepKaluX KBaJpaTHbIE KOPHH, UCTIONb3Ysl CBOWCTBA KOPHEH.

Hcnonws3oBath 3amucu OOJBIIMX W MaJbIX YHCEJ C MOMOIIBIO JNECATHYHBIX Ipo0er u
creneHei yucna 10.

AJiredpanyecKue BbIPaKeHUs!

[IpuMeHSITh TMOHSATHE CTENEHW C LEeJIbIM TOKa3aTesieM, BBIMONHITH IPEoOpa3OBaHUS
BBIPQKEHUH, COJIEPKAIIMX CTETICHH C [EJIBIM ITOKa3aTeNIeM.

BhITIONMHATE TOXKAECTBEHHBIE MPEOOpa30BaHUs pPALMOHAIBHBIX BBIPAKCHWA Ha OCHOBE
MIPaBHJI ICHCTBUIA HAJl MHOTOWICHAMH U ajTreOpandecKuMu IPOOSIMH.

PacknanpiBaTh KBaipaTHBINA TPEXUIECH HA MHOXKHUTEIIH.

[TpumeHsTH MpeoOpa3oBaHUs BRIPAKEHUH ISl PEIICHUS pa3IMIHBIX 33/1a9 U3 MATEMaTHKH,
CMEXHBIX MPEIMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHUsI U HEPABEHCTBA

Pemate nuHeliHble, KBaApaTHBIC YPaBHEHHS U PAIlMOHAIBHBIE YPAaBHEHUS, CBOJSIIMECS K
HUM, CHCTEMBI JIBYX YPaBHCHUH C IBYMS TIEPEMCHHBIMH.

[IpoBouTh MpoCTEIe UCCIeI0BaHUS YPABHEHUI U CHCTEM YPaBHEHUI, B TOM YHCIE C
pUMEHEHHEM IrpadUIeCcKuX MPeICTaBICHUH (YCTaHABINBATh, HIMEET JI ypPaBHEHHE MU CUCTEMa
YPaBHEHM PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauth OT ciOBeCHOW (GOPMYIHMPOBKH 3adadd K e€ anreOpamdeckod MOAETH C
MOMOIIBI0 COCTABIICHUS YPaBHEHHsS] WJIM CHCTEMbl YypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J1auM TOTy4YeHHBIN pe3yIbTarT.

[IpuMeHsSTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, JaBaTh TIpaUyecKylo HILTIOCTPAIIUIO
MHO>KECTBa PEIICHNI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKIUMT

[ToHnMath 1 UCTIONBH30BaTh (PYHKIIMOHAIBHBIE TOHATHS U S3bIK (TEPMUHBI, CAMBOJIHMYECKHE
0003HAYCHHS ), OTIPE/ICIIATh 3HAYCHUE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIIsAThH CBOHCTBA
¢byHKIMU 0 e€ rpaduKy.

Crtpouts rpaduky dJIeMeHTapHBIX (YHKINN BUIA:

y =k/x, y =x2,y = x3,y = [X|, y = VX, OHUCHIBaTh CBOMCTBA YHUCIOBOH (QPyHKIMH IO €€
rpaduKy.

K xonmy oOyuenus B 9 kiacce oOyyaromuiicss MOJIYYUT CIEAYIOIIHME IpPEeIMETHBIE
pe3yIbTaThI:

Yucsa v BLIYUCICHUSA

CpaBHHBATH M YIOPSIIOUYMBATH PAlIHOHAIEHBIC M HPPAIOHAIEHBIC YHCIIA.

BoinonuaTe apudmeTHueckue NEHCTBUS C PAllMOHANBHBIMU YHCIAMU, COYETasl YCTHBIE U
MUCHMEHHBIC IPUEMBI, BBITIONHATH BRIYMCIICHHS C UPPAITMOHATLHBIMU YHCIIAMHU.

HaxomuTh 3HaueHus CTEMEeHEeH C IeNIbIMU MMOKa3aTeNs MU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHUCIIOBBIX BBIPAKCHHIA.

OKpyrisaTh AEWCTBUTENbHBIC YHCIA, BBIMOJIHATH HPUKHUAKY pE3yJbTaTa BBIYUCICHHM,
OLIEHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHeHBIC U KBaJpaTHBIC ypPaBHEHHUSI, yPAaBHEHHS, CBOISIINECS K HUM, IPOCTEHIIIHE
IpOOHO-pallOHAIIbHBIE YPABHEHHUS.

Pemath cucTeMBbl IBYX JHHEWHBIX YpaBHEHHUH C IBYMsl MEPEMEHHBIMUA M CHUCTEMBI JIBYX
yYpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SBIIACTCS JTMHEUHBIM.



Pemate TekcToBBbIe 3ajauM  anreOpanyeckKMM CHocoOOM C TOMOIIbIO COCTaBJICHHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpoOCTENIINE UCCIENOBAHNS YPABHEHUH U CUCTEM YpPaBHEHHI, B TOM YHCIIE C
MpUMEHEHHEM TpaduIecKuX MpeICTaBIeHUH (YCTaHaBINBAaTh, UMEET JIM ypaBHEHUE W CHCTEMA
YPaBHEHMI peLIeHHUs], €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

PemaTts nuHeliHbIE HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHHE
HEPABEHCTB HA YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemath cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOUAIOIIME KBAJAPAaTHOE
HEpaBEHCTBO, M300pakaTh pEIleHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOM NMPSMOM, 3alKCHIBAThH
pelieHre ¢ TOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELIEHUH PA3IMUYHBIX 3aad.

DOYyHKIUHT

Pacno3HaBath QyHKIMHU U3Y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha
KOOPJAMHATHON TJIOCKOCTH TpadukoB GyHKImi Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =X, y = |x|, B 3aBUCHMOCTH OT 3HauYeHHi1 KOIQDUIHEHTOB, OMICHBATH CBOACTBA
GyHKIUH.

Crpouth M M300pakaTh CXeMaTHYECKU TpaUKH KBAaJPAaTUUHBIX (DYHKIUH, ONMUCHIBATH
CBOICTBa KBaJApaTUUHBIX (PYHKUUH MO UX rpaduKam.

Pacno3naBath KBagpaTHUHYO (YHKIHIO 110 (hOpMyJie, IPUBOJUTH IPUMEPHI KBaIPATUUHBIX
(byHKIUH U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YucioBbIe MOCTEI0BATEILHOCTH H IPOrPecCHH

PacrioznaBath apupMETHUECKYI0 U '€OMETPUUECKYIO IPOrPECCUH IPU pa3HbIX crocodax
3a/laHusl.

BbINOMHATE BBIUMCIEHUSI C MCHOJB30BaHHWEM (OPMYJl N-ro 4WieHa apupMeTHUYecKoill u
TFEOMETPUUECKOM IPOTPECCHI, CyMMBI IEPBBIX N YJICHOB.

N300paxaTh uiaeHbl NOCIEI0BATENBHOCTH TOUKAMHU Ha KOOPIMHATHON TUIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C UUCIIOBBIMU I10CIIEI0BATEILHOCTSIMH, B TOM YHUCJIE 3aJJa41 U3
peanbHOM JKU3HHU (C UCTIOIb30BAaHUEM KaJIbKYJSATOPA, HUPPOBBIX TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Hannienopanme KoJsmuecTBO 4acoB BHIbI A€ TeTbHOCTH SnexTpombIe
Ne MMCHOBAHH (ungposbie)
pa3/1eJioB U TeM Kontpoabubie | IIpakTnuec
n/n Bcero o0pa3oBaTeJIbH
NporpaMMbl padoThbI KHe padoThbl
ble pecypchl
CucreMaTH3HMPOBaTh U 000ralIaTh 3HAHUS 00
OOBIKHOBEHHBIX U JCCSITHYHBIX JAPOOSX.
CpaBHMBATH ¥ YHOPSA0YHUBATH APO0OH,
peoOpa3oBEIBast IPH HEOOXOIUMOCTH JECITHUHBIC
IpoOu B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B
JECSITHYHBIC, B YACTHOCTH B OECKOHEUHYO
JCCATHYHYIO IPOOB.
IIpumMeHSITH pa3HOOOPa3HbIe CIOCOOBI U MPUEMBI
BbIYNCJIEHNUS] 3HAYEHUI TPOOHBIX BbIPAKEeHNH,
coJiepKaniux OOBIKHOBEHHBIC U IECATUIHBIE IPOOH:
3aMEHSAThH MPH HEOOXOIUMOCTH JECATHUHYIO APOOb
OOBIKHOBEHHOH 1 OOBIKHOBEHHYIO JAECATUYHOM,
. Bbubnuoreka
Yyei1a 1 BErHCICHILS MIPUBOAUTH BhIpaKEHUE K popMe, Hanbosiee ya00HO0M ITOK
’ 25 3 IUIs1 BBIYMCIICHUI, TPE0OPa30BBIBATH APOOHBIE
Pamnnonanbable ynciaa https://m.edsoo.r
BBIPKEHUS HA YMHOXKEHHUE M JICJICHHE JCCATHUHBIX WTEA15b90

Ipo0eii K IEHCTBUSAM C ETBIMUA YHCIIAMHU.
IIpuBOAUTHL YHCI0BbIE U OYKBEHHbIE IPUMeEPbI
CTETICHH C HAaTYPAJIbHBIM ITOKa3aTelieM, OObSICHSS
3HAYEHMSI OCHOBAHHUSI CTETICHU U ITOKA3aTENs
CTEINEHHU, HAXOUTh 3HAUCHUS CTETeHeH Buaa an (a —
m000€ palroHalIbHOE YHUCIIO0, # — HATYPAJIbHOE
YHUCIIO).

IMonuMaTh cMbICI 3anKcH OOJIBIINX YHCEN C

MTOMOIIBIO AECATUYHBIX Ipo0elt u creneHeit uncna 10,

NPUMEHSATh UX B PEAJIbHBIX CUTYalUsX.

IIpuMeHATH NpU3HAKU JETUMOCTH, PA3JIOKEHUS Ha

MHOYHUTEJN HATYPAJIbHBIX YHUCEIL.



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

PemaTs 3a5aum Ha yacTH, IPOLEHTHI, IPOMOPIIMH, HA
HaXOKJeHHE ApoOH (IIPOLIEHTA) OT BEIMYUHBI U
BEJIMYUHBI 110 €€ IpoOu (MIPOLEHTY), Apodu
(mpoleHTa), KOTOPBIN COCTABIISAET OJHA BEJIMYMHA OT
npyroi. llpuBoauTts, pa3ouparb, OLEHUBATH
pa3iIMyYHbIE PEIICHHUS, 3alIUCU PEIIEHUI TEKCTOBBIX
3a/1a4.
Pacno3naBathb M 00BbACHATD, ONIUPASACH HA
orpezieNieHusl, MPSMO MPONOPLHOHATIbHBIE K 0OPaTHO
IIPONOPLUOHAIIBHBIE 3aBUCUMOCTH MEXY
BEJMYMHAMU; IPUBOAUTH NPUMeEPbI 3THX
3aBHUCHUMOCTEHN U3 peajbHOI0 MUPA, U3 JPYTUX
y4eOHBIX IPEIMETOB.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 33/1a4H Ha

IpoOu, MPOLIEHTEHI, MPSIMYIO M 0OpaTHYIO

MIPONOPLUMOHAIBHOCTH, TPOIIOPIIUHU

Anrebpanueckue
BBIPXKCHUS

27

OBJaneTh anreOpanvdecKoil TEpMHUHOJIOTHCH U
CUMBOJIMKOM, IPUMEHSITh €€ B [TPOLIECCE OCBOCHUS
y4eOHOr0 MaTepHana.
Haxoauth 3HaueHNs OYKBEHHBIX BBIpAXXEHUN IIPU
3aJJaHHBIX 3HAYEHUSX OYKB; BBIITOJIHATH BHIUMCICHHUS
o Gopmymnam.
BbInoaHATL TpeobpazoBaHus 1EIOT0 BBIPAKECHUS B
MHOT'OYJIEH NPUBEJCHUEM MOJA00HBIX CIAaraeMbIX,
packpbIiTHEM CKOOOK. BBINOTHATH YMHOXKEHUE
OJITHOYJIEHA
Ha MHOTOWIEH U MHOT'OYJIEHA HA MHOTOYJIEH,
NpUMeHSATH (GOPMYIIBI KBaJpaTa CyMMBI U KBajpaTa
Pa3HOCTH.
OcymecTBaATH pa3iokKeHNE MHOTOWIEHOB HA
MHOKUTENH IMyTEM BBIHECEHUS 32 CKOOKH 00I1Iero
MHOXHTEJISI, TPUMEHEHHS (POPMYJIIBI Pa3HOCTH
KBaIpaToB, (hOPMYJ COKPAIIEHHOTO YMHOKEHUSI.
IIpuMeHATH Tpeobpa3oBaHUE MHOTOYICHOB JIJIs

bubnuoreka
LHOK
https://m.edsoo.r
w/7f415b690
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pelIeHrs pa3IMYHBIX 3a7]a4 U3 MaTeMaTHUKH, CMEKHBIX
IIPEIMETOB, U3 pEaIbHON IPAKTUKH.
3HAKOMMTBCS € HCTOPHE Pa3BUTHS MATEMAaTUKU

YpaBHeHus u
HEPaBEHCTBA

20

PemaTp iuHETHOE ypaBHEHHE C OJTHOM MTEPEMEHHOM,
NPUMeEHSIA NPABHJIA IEPEX0/1a OT UCXOTHOTO
ypaBHEHHSI K PAaBHOCHIILHOMY €My 0oJiee TPOCTOTro
Buja. [IpoBepsATsh, SBISETCS I KOHKPETHOE YUCIIO
KOpPHEM ypaBHEHHUSI.
[Hoadupars npuMepsbI ap YKUCE, IBISIOMINUXCS
peLIeHUEM JIMHEMHOTO YPAaBHEHHUS C IBYMs
MIEPEMEHHBIMU.
CTpouTh B KOOPJUHATHOW TUIOCKOCTH IrpaduK
JIMHEWHOT'O YpPaBHEHUS C ABYMS IEPEMEHHBIMU;
MOJIB3YsICh TPaUKOM, IPUBOJIUTH MPUMeEPbI
pelieHus: ypaBHEHHUSI.
HaxoauTe pelieHue CUCTEMBI ABYX JIMHENHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
CocTaBiATh U pelIaTh yPaBHEHNE WIH CUCTEMY
YPaBHEHUH MO YCJIOBUIO 3a/1a4d, UHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4U MOy YEHHBIN
pe3yabpTaT

bubnnoreka
HOK
https://m.edsoo.r
u/7f415b90

Koopaunarts! u
rpaduxu. OyHKIIUN

24

HN300paxkaTh Ha KOOPIUHATHON PSAMON TOYKH,
COOTBETCTBYIOIIME 3aJJaHHBIM KOOpAUHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbL; 3aMUCHIBATh UX HA
anreOpandeckoM sI3bIKe.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPJIMHATAM; CTPOUTH TpadUKH
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHbIX (hOpMyIaMH, B
TOM YHCJIE C TOMOIMIBIO ITU(PPOBLIX T1a00paTOPUH.
IIpumeHsiTH, H3y4YaTh NpeUMYyIIeCTBA,
HHTEPNPETHPOBATH Tpaduyeckuii crocod
MIPEACTABICHUS U aHAJIM3a Pa3HOOOpPa3HOM KU3HEHHON
uHpOpMaLUH.

OcBauBaTh noHsTHE PYHKLNHU, OBJIAJEBATh

bubnuoreka
HOK
https://m.edsoo.r
w/7f415b90
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(byHKIMOHAIBHOU TepMHuHOIOTrHel. Pacno3HaBath
TUHeNHy0 QyHKIMI0 y = kx + b,
OIMUCBHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUU
K03 puLKeHTOB k u b.
Crpoutb rpaduku TMHEHHON QyHKIMH, QYHKIUY )
=|x|.
Hcnoab3oBath nupposBbie pecypcesl 1 NOCTPOSHUS
rpaduKoB (PyHKIUI 1 U3yUEHHsI UX CBOMCTB.
[IpuBOAUTE IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B
pEaJIbHBIX ITPOLECCaxX U SBICHUIX

Bpi0upaTh, NpUMEHATH OLEHNBATDH CIOCOOBI
CpaBHEHHUs YHCel, BBIYUCIEHUH, IpeoOpa3oBaHUl
BBIPA)XCHUI, pELICHUS] ypaBHEHUH.
OcylecTBIATh CAMOKOHTPOJIb BHITIOJIHAEMbIX

NEUCTBUI U CAaMOIPOBEPKY PE3yIbTaTa BEIUUCICHUN Bubmuorexa
[ToBTOpEHME N ONPOBEPKY Pesy ’ HOK
5 6 peoOpa3oBaHUi, TOCTPOSHUH.
00001menne . https://m.edsoo.r
PemaTh 3a1aum 3 peayibHON KU3HHU, MIPUMEHSTH WTEA15590
MaTeMaTU4YecKHe 3HAHUS IS PEIICHUS 3a/1a4 U3 s
JIPYTUX MPEIMETOB.
PemiaTh TEKCTOBBIE 32/1a4H, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 33141
OBILIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME
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8 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMmbl

KosnuyecTBO 4acoB

Kontpo
JIbHbIE
padoThI

Bcero

IMpaxkTn
yecKkue
padoTbI

Buabl aesiTeIbHOCTH

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Yucna v BBIYMCICHUS.
KBagparubie KOpHU

15

®opMyIMpOBaTH ONpeaeeHre KBaJpaTHOTO
KOPHSI U3 YKCIIa, apu()METHUECKOTO KBAaIPATHOTO
KOPHSI.
IIpumeHsATH Onepanuio U3BJICYCHHS KBAIPATHOTO
KODPHSI U3 UUCIIA, HCIOJIB3YSl TP HEOOXOAUMOCTH
KAJBKYJIATOP.
OueHuBaTh KBaJpaTHbIe KOPHU EIBIMU YUCTAMHU
U IECATUYHBIMU APOOSIMH.
CpaBHHMBATB M YNIOPAA0OYNBATH PAllMOHAIBHBIC U
MPPALMOHAIIBHBIE YHCIIA, 3aIUCAHHBIE C TOMOILBIO
KBaJPAaTHBIX KOPHEM.
HccaenoBarb ypaBHEHHUE X2 = a, HAXOJIUTh
TOYHBIC U IPUOJIMKEHHBIE KOPHU TIpU a > ().
HccaenoBarhb cBOMCTBA KBaJAPATHBIX KOPHEH,
MIPOBO/IS YUCIIOBBIE SKCIIEPUMEHTHI C
HCIIOJIb30BaHUEM KaJIbKYJIATOpa (KOMIIbIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(METHYECKUX
KBaJPATHBIX KOPHEW; IPUMEHSTh UX JUIs
npeoOpa30BaHUsl BRIPAXKEHUH.
BoInoJgHATH Npeodpa3oBaHus BbIPAKCHMUIA,
coJiepKalluX KBaJpaTHbIe KOPHU. Bripaxkath
MEPEeMEHHbIE U3 TE€OMETPUUECKUX U (PUZNYECKUX
¢dopmy. BoIYHCASTH 3HAYEHHU BHIPAKCHUH,
coJiepKalnX KBaJApaTHbIE KOPHU, UCTIOIb3YS IIPU
HEOOXOIUMOCTHU KaJIbKYJIATOP.
Hcnoab3oBath B X0/1€ peLICHUs 3a7a4
aJIeMEHTapHbIE MTPEICTABJICHHUS, CBI3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEJTHYHUH.

bu6nuoreka [JOK
https://m.edsoo.ru/7f417a
8
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3HAKOMMTBCS € HCTOPHEH Pa3BUTH
MaTeMaTHUKH

Yucna v BEIYUCICHUS.
CrerneHn C LETBIM
[OKa3aTrejieM

@®opmMyIMpPOBaThH ONpeae/ieHHe CTEIICHH C LIEJbIM
IMOKa3aTelIeM.
IIpeacTaBasATh 3anmUCh OOJIBIINX M MAJIBIX YHUCEI B
crangapTHoM Buje. CpaBHUBATH YKCia U
BEJIMYHMHEI, 3aIIUCAHHBIE C MCIOIL30BaHUEM
crenenu 10.
Hcnonb3oBaTh 3anMchb Yuces B CTAHAAPTHOM
BUJIC JIUISl BBIPQXKCHUS Pa3MEpPOB 00BEKTOB,
JUTUTENIBHOCTHU MPOLIECCOB B OKPYXKAIOIIEM MHUPE.
DopMyIHPOBATH, 32ANIMCHIBATH B
CHUMBOJINYeCKO opmMe U HILTIOCTPUPOBATH
NPUMepPaMM CBOMCTBA CTENEHU C LEIbIM
IoKa3aTeJIeM.
IIpuMeHATH CBOMCTBA CTENEHU IS
npeoOpa3oBaHMs BRIPAKESHUN, COIEPKAIITIX
CTEIICHH C IIeIBIM IToKa3aTejeM. BbINOJHATD
JEeHCTBHSA C YHCJIaMH, 3alITHCAaHHBIMH B
CTaHAapTHOM BHJie (YMHOKEHHUE, JICICHHE,
BO3BEJICHHUE B CTCIICHD)

bubmuoreka [JOK
https://m.edsoo.ru/7f417a
8

Anrebpanueckue
BBIPAKEHUS.
KBagpartHblil TpEXUiIeH

Pacno3naBathb KBaJpaTHBIN TPEXUIECH,
YCTaHABIIMBATh BO3MOXKHOCTb €r0 Pa3yIoKeHUs Ha
MHO>KUTEJH.
PackiiaabiBaTh HA MHOKHUTEJIM KBaIPATHBII
TPEXWIEH C HEOTPHULIATEIbHBIM JUCKPUMHHAHTOM

bu6mmoreka [{OK

https://m.edsoo.ru/7t417a
8

Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas qpoob

15

3anuchpIBaTh aareOpandecKue BhIPAKCHHS.
Haxoautp 0651acTh onpeaeneHus paluoHaIbHOTO
BBIPAKCHUSI.

BbINOJHATHL YUCTIOBBIE TIOJICTAHOBKY H
BBIYHMCJATh 3HAYCHHUE APOOH, B TOM YHCIIE C
MOMOIIIBIO KaJIbKYJIATOPA.

D®opMyJTHPOBATH OCHOBHOE CBOMCTBO
anredpandeckoil Jpoou ¥ MPUMEHSTh €ro JJis

bu6mmorexa [IOK
https://m.edsoo.ru/7f417a
8



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

npeoOpa3oBaHus APOOEH.
BbInoHATH JeicTBHUA ¢ are0panyecKuMu
npoosimu. [IpumensTs npeoOpa3zoBaHus
BBIPQKEHUH JUIs pelieHys 3a1a4. BelpakarTs
nepeMeHHble u3 Gopmyn (HU3HUECKUX,
reOMETPHUECKUX, OMUCHIBAIOIINX ObITOBBIC
CUTYall1H)

YpaBHeHUS U
HEpaBEHCTBA.
KBanpatHbie
ypaBHEHUS

15

Pacno3HaBaTh KBaJipaTHbIC YPaBHEHHSI.
3anuceiBaTh (POPMYJIY KOPHEI KBAIPaTHOTO
YpaBHEHUS; peliaTh KBaJApaTHbIe YPABHEHUS] —
MIOJIHBIE U HEMOJIHBIE.
IIpoBoauThL MpocTEHIIME UCCIEIOBAHUSA
KBaJPATHBIX YPAaBHEHU.
Pemats ypaBHeHus:, CBOASIIMECS K KBaIPATHBIM,
C TIOMOIIIBIO MpeoOpa3oBaHUi U 3aMEHOM
IIEPEMEHHOM.
Hao0Jro1aTh 1 aHAJIM3MPOBATH CBSI3b MEXKIY
KOPHSIMHU B KO3 PHUIIMEHTAMH KBaPATHOTO
YpaBHEHUS.
®opmyupoBaTh TeopeMy Buera, a Takxke
o0paTHYI0 -TeopeMy, IPUMEHSATh 3TH TEOPEMBI JIJIs
peuieHus 3aaay.
Pemath TekcTOBBIE 32/1a4M anreOpandyeckum
CHOCOOOM: MIEPEXOAUTH OT CIIOBECHOM
(bopMyIIMPOBKH YCIOBHS 3a/1a4M K alreOpandeckon
MOJEJIN ITyTEM COCTABJICHHS YPAaBHEHHUSI; pEIlaTh
COCTaBJIEHHOE YpaBHEHUE; UHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMHTBCSI ¢ HCTOPHEl pa3BUTHS aJIreOphl

bubmmorexa [IOK
https://m.edsoo.ru/7f417a
8

YpaBHeHuUs U
HepaBeHCTBA. CHCTEMBI
ypaBHEHUU

13

Pacno3naBarhb JTuHEHBIC YPABHEHUS C IBYMS
MePEMEHHBIMHU.

Ctpoutsh rpadvKkul JUHEHHBIX YPAaBHCHU, B TOM
YHCJIe MCTI0JIb3YHl HU(POBBIE PECYPCHI.
Pa3znuyarth napajienbHble U epeceKkaronmecs

bubmnoreka [IOK
https://m.edsoo.ru/7f417a
8
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MIPSIMBIE 10 UX YPABHEHUSIM.
Pemate cuctemsl IByX JIMHEWHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU ITOICTAHOBKON 1
CJIOXKEHUEM.

Pemates npocreinime CUCTEMBI, B KOTOPBIX OJTHO

U3 YPaBHEHUU HE SIBJIACTCS JINHEUHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPIPETALHIO

pelIeHUs] YPaBHEHUS C IBYMsI [IEPEMEHHBIMU U

CHCTEM yPAaBHEHUH C IBYMsI IEPEMEHHBIMH.
Pemats TekcToBbIE 32/1a4H ANreOpanyecKum
CIIoco00M

YpaBHeHus u
HEPaBEHCTBA.
HepasenctBa

12

DopMyJTHPOBATH CBOCTBA YMCIIOBBIX
HEPABEHCTB, WUIIOCTPUPOBATh UX Ha
KOOPJHMHATHOM IIPSIMOM, 10KA3BIBATH
anreOpanvecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€
pewieHns 3a1a4. PemaTs 1MHElHbIE HEPAaBEHCTBA C
OJIHOH NepeMeHHOMN, N300pakaTh peleHue
HEpaBEHCTBA HA YMCJIOBOM MPSIMOM.
Pemiate cuCTEMBI IMHEHHBIX HEPABEHCTB,
n300paXkaTh peleHre CUCTEMbl HEPAaBEHCTB Ha
YHCJIOBOM MIpsAMOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f417a
8

®yHkiuu. OCHOBHBIE
IIOHSITUSA

Hcnoab3oBaTh QyHKIIMOHATBHYIO
TEPMHHOJIOTHIO M1 CHUMBOJIMKY.

BoruncasaTs 3HayeHus1 QyHKIMIA, 32 JaHHBIX
dbopmynamu (Ipu HEOOXOTUMOCTH MCTIOJIB30BaTh
KaJIbKYJIATOP); COCTABJISATH TA0JMIbI 3HAYEHUI
GbyHKIHH.

CtpouTh N0 TOYKaM rpaguku GyHKIUH.
OnuceiBaTh cBOiicTBa (DYHKIIMU HA OCHOBE €&
rpaduueckoro npeaCTaBICHUS.

Hcnonb3oBaTh QPyHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO 1 CUMBOJIMKY.

HccaenoBath npumepsl rpaduKoOB, OTPAKAIOIINX

bu6nuoreka [JOK
https://m.edsoo.ru/7f417a
18
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peaibHbIe npolecchl U apineHus. IlpuBoguth
NPHMePBI [IPOLIECCOB U SBJIECHUH C 3alaHHBIMU
CBOMCTBAMH.
Hcnonb30BaTh KOMIIBIOTEPHBIEC POTPAMMBI
JUISI IOCTPOEHUSI TPaQUKOB PYHKIMM U U3yUEHUS
UX CBOMICTB

OyHkuuu. Yucnoselie
byHKIMHA

Haxoauth ¢ nomMombio rpagpuka QyHKINH
3HAYEHHUE OJHOU U3 pacCMATPUBAEMBIX BEJIUYMH I10
3HAYEHUIO APYTroil. B HECIOXKHBIX Cilydasx
BbIPa:kaTh (popMyJ10i 3aBUCUMOCTH
Mexy BennunHamMu. OnHUChIBATH XapakTep
WU3MEHEHUS OJTHOM BEJIMYUHBI B 3AaBUCUMOCTH OT
WU3MEHEHUs ApYyTOM.
Pacno3naBaTh BUIbI H3y4aeMbIX (YHKINH.
IToxa3pIBaTh CXeMaTHYECKH 10JIOKEHHUE Ha
KOOPJWHATHOM MIIOCKOCTU TPaQuKOB (HyHKIIHA
BUJA: y=Xx2,y=X3,y= \/x,yZ\x |-
Hcnoab3oBath PyHKIHOHAJIBHO-TPApHUYECKHUE
NPeACTABJICHU [l PELICHUs U UCCIEN0BaHUA
YPaBHEHU U CUCTEM YPABHEHUM.
IIpumeHaTs HUPPOBLIE PECYPCHI LI
MOCTPOEHHUS rpapUKOB PyHKIMIHA

bu6mmoreka [IOK

https://m.edsoo.ru/7f417a
8

10

IToBTOpEHME U
000011IEHNE

Boi0upaTh, IpUMeHSITh, OLIEHUBATH CIOCOOBI

CpaBHEHMSI YUCEJI, BEIUUCICHUIA, TPeoOpa3oBaHuit

BBIPAKCHUI, pELICHUS] yPaBHEHU.
OcyuiecTBASTH CAMOKOHTPOJIb BBITIOJIHSIEMBIX
JIEUCTBUI U CAaMOTIPOBEPKY pe3yJIbTaTa
BBIYHCIICHHH, TPeoOpa30BaHUi, TOCTPOCHUH.
Pemartp 3a1aun U3 peajbHOM KU3HM,
NPUMEHATh MAaTEMAaTUYECKUE 3HAHUSA JIs
pelieHus 3a1a4y U3 Jpyrux npeMeToB.
Pemiath TekcTOBBIC 32/1a4H, CDABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3a/1a41

bu6mmoreka [IOK
https://m.edsoo.ru/7f417a
8

OBIIEE KOJIMYECTBO

102



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

YACOB I10 I[TPOTPAMME




9 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NporpamMmbI

Koaun4yecTBo 4acoB

KonTpoabHubie

Bcero
padoThI

IpakTnu
ecKHe
padoTbI

Bujabl aesiTeJIbHOCTH

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

Yucna u BBIYUCTICHUS.
JleficTBUTENIbHBIC
qyucia

Pa3BuBaTh npejacraB/jieHUs O YUCIAX: OT

MHOECTBA HATyPAJIbHBIX YHCEN 10 MHOXKECTBA

JEUCTBUTENBHBIX YUCET.

O3HAKOMHTBCS C BO3MOKHOCTBIO

MpeACTaBICHUS ACUCTBUTEIBHOTO YHUCIIa KaK

0ECKOHEYHOM! JeCITUYHON TpOOH, MPUMEHSTH

JECATHYHBIC TPUOIVKCHHS PAIlIOHATHHBIX H

HMPPALMOHAIIBHBIX YNCET.

HN300paxaTh NeiCTBUTEIbHBIC YHCTIA TOUKAMHI

KOOPJMHATHOU MPSIMOM.

3anuchIBaTh, CPABHUBATH U YIOPSIA0YHBATH

JEHCTBUTEIbHBIE YHCIIA.

BbInoHATH, coueTas yCTHBIC U MUChbMEHHBIC

npuémbl, apupmMeTndecKue 1eiicTBUA C

palroHAIbHBIMH YHCIAMU; HAXOAUTH

3HAUYEHMSI CTEIEHEH C LIeJIbIMU NTOKA3aTeNIIMU U

KOpHEH; BBIYMCJIATH 3HAUYCHUS YUCIOBBIX

BBIPAXKECHUI.

[Hony4yuts npeacraBjieHue 0 3HAYUMOCTH

JEUCTBUTEIIbHBIX YMCEN B IPAKTUYECKON

NeSATETbHOCTH YeJIOBEKA.
AHAJIM3UPOBATH M /1€J1aTh BbIBO/IbI O
TOYHOCTH MPUOIMKEHUS JCHCTBUTEILHOTO
yyucia Npy pemeHnu 3aaad. OKpyriasarhb
JIEMCTBUTEIIbHBIC YHCIIA, BHINOJHATH
NPUKUAKY PE3yJIbTaTa BEIUNCICHUHN, OLEHKY
3HAYEHUI

YHUCJIOBBIX BBIPAKEHU. 3HAKOMHUTBCS €

bu6mmoreka [JOK
https://m.edsoo.ru/7f419
dos8
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HUCTOpPHeEN pa3BUTUA MAaTEMATUKU

YpaBHeHus u
HEpaBEHCTBA.
VYpaBHeHuUs ¢ OJJHOU
MEPEMEHHOM

14

OcBauBaTh, 3aI0MMHATH U IPUMEHSATH
rpajuyeckue MeTO/AbI IIPYU PEIICHUN
ypaBHEHUM, HEPABEHCTB U UX CUCTEM.
Pacno3naBaThb 11eIbIe U IpOOHBIC YPaBHEHMS.
Pemiath TuHeliHbIe U KBAAPaTHbIE
YPaBHEeHHUS1, YPAaBHEHUS, CBOSALIUECS K HUM,
MpocTeiime JpoOHO-pallnOHATBHBIE
YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI pEIICHUS
TEKCTOBBIX 3aj[a4, 00CyKIaTh UX M peliaTh
TEKCTOBBIE 33JIa4H Pa3HBIMH CIIOCOOAMHU.
3HAKOMMTBCS C MCTOPUEH Pa3BUTHS
MaTeMaTHKU

bubnnoreka [HOK
https://m.edsoo.ru/7f419
do8

YpaBHeHus 1
HEpPaBEHCTBA.
Cucrembl ypaBHEHUN

14

OcBauBaTh U NIPUMEHATH IPUEMBI PELICHUS
CHCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUI C IByMs
NePEMEHHBIMH U CUCTEMBI IBYX YPaBHEHHH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SBISCTCS
JIMHEHHBIM.
Hcnoab3oBaTh GyHKIIMOHATBEHO-TpaQHUECKUE
NPEACTAaBICHUS ISl pellleHusl H
Ucc/1eI0BaHUA YPAaBHEHUH U CHCTEM.
AHAJIM3UPOBATH TEKCTHI 32/1a4, PeLIATh UX
anreOpandecKuM crocoOoOM: MmepexoAuThb OT
CIIOBECHOH (hOPMYITMPOBKH YCIIOBHS 33/1a41 K
anreOpandecKoil MOJETH IMyTEM COCTaBICHUS
CHCTEMbI ypaBHEHHIT; pellaTh COCTaBICHHYIO
CHCTEMY ypaBHEHHIi; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMHMTLCS C HCTOPUEH Pa3BUTHS

MaTeMaTuKu

bub6morexa [JOK

https://m.edsoo.ru/7f419
dos8

YpaBHeHus u
HEpaBEHCTBA.

16

Yurarb, 3alIMCHIBATh, IOHUMATD,
HHTEPNPETUPOBATH HEPABCHCTBA;

bu6mmoreka [IOK
https://m.edsoo.ru/7f419
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HepasenctBa

HCII0JIb30BaTh CUMBOJIUKY ¥ TEPMUHOJIOTHIO.
BbinoaHATHL peoOpa3oBaHus HEPABEHCTB,
HCI0JIBL30BATh I IpeoOpa3oBaHus CBOICTBA
YHCJIOBBIX HEPABEHCTB.
Pacno3naBaTh nuHEHbIE U KBaJpaTHbIE
HEPABEHCTBA.
PemaTe MHEHHBIE HEPABEHCTBA, CUCTEMBI
JMHEUHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOLIUX KBAJAPAaTHOE HEPABEHCTBO, U
pelaTe uX; 00CyKAATh [I0JIyYEHHbIE PEIICHHUS.
HN300paxaTh pelieHne HepaBeHCTBA U
CHUCTEMBI HEPABEHCTB HA YUCIIOBOW IPSIMOH,
3aNnMcbIBATH PEIICHUE C ITOMOIIBIO CUMBOJIOB.
PemaTh KBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
rpaduvecKre MpeICTaBICHUSI.
OcBauBaTh U IPUMEHATH HEPABEHCTBA IIPU
pELIeHNHU Pa3IMYHBIX 3a7a4, B TOM YHCIIe
IIPAKTUKO- OPUEHTUPOBAHHBIX

(o
S
(%]

OyHKIU

16

Pacno3HaBaTh BUbl U3y4aeMbIX (QYHKINH;
WUIIOCTPUPOBATH CXeMAaTHYECKH,
00BSCHATB PACIOJIOXKEHUE HA KOOPAUHATHON
TUIOCKOCTH TpapukoB GyHKIMN BUAA: Y = kx, y
=ke+b,y=,y=x2,kxy=x3, y="x,y=|x|
B 3aBUCHMOCTH OT 3Ha4eHHH K03 (HULINEHTOB;
OIMCHIBATH UX CBOUCTBA.

Pacno3HaBaTh KBaJipaTHUHYIO (QYHKIHUIO MO
bopmye.

I[IpuBoAUTH NpUMeEPHI KBAIPATUIHBIX
3aBHCUMOCTEH U3 peabHOM JKU3HU, (PU3HKH,
TEOMETPHH.

BoissBasATH 1 0000111aTh 0COOEHHOCTH rpaduka
KBaIpaTUUHON QyHKIMHU y = ax2 + bx + c.
CTpouth 1 H300pakaTh CXeMATHYECKH
rpaduKy KBaApaTUYHbIX (PYHKUINHN, 3aJaHHBIX

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f419
dos8
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dbopmynamu Buna y = ax2, y=ax2 +¢q,y = a(x
+p)2,y=ax2 +bx+c.

AHAJIU3MPOBATH M MPUMEHATDH CBOIiCTBA
M3YyYEHHBIX (PYHKIMH U1 UX TOCTPOCHHUS, B
TOM YHCJIE C TIOMOIIBIO IIU(POBBIX PECypCcOB

YucioBele
OCJIEN0BATEILHOCTH

15

OcBauBaTh U IPUMEHSATH UHICKCHBIC
0003Ha4YEHUs], CTPOUTH pevyeBble
BBICKA3bIBAHMS C HCIIOJIb30BAaHUEM
TEPMUHOJIOTMH, CBA3AHHOU C ITOHATHEM
IIOCJIEJOBATEIbHOCTH.

AHaIU3MPOBATHh GOPMYITy /-TO YIeHa
IIOCJIEZIOBATEIbHOCTU WIH PEKYPPEHTHYIO
(dhopMyITy U BBIMMCJIATH YWICHBI
[IOCJIEZI0BATEIbHOCTEN, 3aJaHHBIX TUMU
¢dopmynamu. Y cTaHABJIUBATH
3aKOHOMEPHOCTb B IIOCTPOECHUU
IIOCJIEI0BATEIILHOCTH, €CJIA BBIITACAHBI IIEPBBIC
HECKOJIBKO €€ uieHOB. Pacno3HaBarh
apu(METHYECKYIO U TEOMETPUUYECKYIO
MIPOTPECCUU TPH Pa3HBIX CIIOCOOAX 3aaHUs.
Pematsp 3a1auu ¢ HCNOIB30BaHUEM (POPMYII 71-
0 4jeHa apu(PMeTHUECKON U reOMeTPUIECKOM
MIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.
H300paxaTh 4ieHbl IOCIEA0BATEIBHOCTH
TOYKaMU Ha KOOPAWHATHOM IIJIOCKOCTH.
PaccmaTpuBaTh NpuMepsbl NPOLECCOB H
SIBJICHM I 13 peasbHOM KHU3HU,
WUTIOCTPUPYIOLINE U3MEHEHHE B
apru(MeTHIECKON IPOTPECCHH, B
reoMEeTPUUECKOM Mporpeccuu; n300paxarhb
COOTBETCTBYIOIIUE 3aBHCUMOCTHU TPaQHUUECKH.
Pemathb 32124, CBA3aHHBIE C YUCIIOBBIMHU
IIOCJIEI0BATEIBLHOCTSIMU, B TOM YHCJIE 33/1a4U

bu6mmorexa [IOK
https://m.edsoo.ru/7f419
do8
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13 peasbHOM JKU3HU C UCTIOJIb30BAaHUEM
IU(POBBIX TEXHOJIOTUH (3IEKTPOHHBIX TAOIHII,
rpauyecKoro KaibKyJasTopa U T.I1.).

PemaTsh 3a7auu Ha CJI0XKHBIE IPOLICHTHI, B TOM
YHCclie 3aJ]a41 U3 pealibHOM NMPaKTUKHU (C
UCIOJIb30BAHUEM KAIIbKYJISATOPA).
3HAKOMMTBCS € HCTOPHEl Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHME,
0000111eHNE,
CHCTEMAaTU3aIIH
3HAHWI

18

OnepupoBaTh NOHATHSMM: MHOKECTBO,
MIOJIMHO>KECTBO, OIIEPALIMH HAaJ MHOXKECTBAMHY;
HCNOJIb30BaTh TpaduuecKoe NpeaACcTaBICHNE
MHO’KECTB Il OIIMCAHUS PEAJIBHBIX IIPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aJa4 U3 JPYyrux
y4eOHBIX IPEMETOB.
AKTYyaJu3upoBaTh TEPMHHOJIOTHIO U
OCHOBHBIE /1efiCTBHS, CBSI3AHHbIE C
YHMCJIAMM: HaTypAJIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE YHUCIIA, JEIIMMOCTb HaTypaIbHBIX
4ucell, NPU3HAKU JEIUMOCTH, L[EJI0€ YUCIIO,
MOJTyJIb YHCJIa, OOBIKHOBEHHAS U JIeCATUYHAs
po0Ou, CTaHAAPTHBIN BUJ YUCIIA,
apu(pMeTHYECKUil KBaIpaTHbIH KOPEHb.
BbinoJaHATH KeiicTBUA, CPABHUBATH M
YHOPAA0YMBATH YNCIIA, IPEICTABIISTh YUCIIA
Ha KOOPJAMHATHOMU IIPSAMOM, OKPYIJIATh YUCIIA;
BBINOJIHATH NPUKHUAKY M OLIEHKY pe3ysbTara
BBIYVCIICHUM.
Pemiath TeKCcTOBBIE 32/1a4H apU(PMETHUECKUM
CIIOCOOOM.
Pemath mpakTH4YeCKHe 3a1a4H, COACPKALLIE
MIPOLICHTHI, JOJIU, YACTH, BBIPAKAIOLIUE
3aBUCHUMOCTH: CKOPOCTb — BPEMsI — PaCCTOSIHHE,
[IeHa — KOJIMYECTBO — CTOUMOCTh, 00BEM

bu6nmoreka [JOK
https://m.edsoo.ru/7f419
dos8
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paboThI — BpeMsi — IPOU3BOIUTEILHOCTh TPY/A.
Pa36uparth peanbHble )KU3HECHHBIE CUTYAINH,
(¢opMyTHpOBaTH UX Ha S3BIKE MATEMATHKH,
HAXOAUTH PEIlCHUE, TPUMEHSS
MaTeMaTUYECKUH ammapar,
HHTEPNPETHPOBATH PE3YyJIbTAT
OnepupoBaTh NOHATUSIMM: CTEIICHb C IIEITBIM
noKasaresiem, apuMeTHIeCKUl KBaIpaTHbIN
KOpEeHb, MHOTOWIEH, anreOpandeckas 1po0b,
TOXAECTBO.
BbINOJIHATH OCHOBHBIE JIeiiCTBUA:
BBITIOJHATH PAcU€ThI MO hopMyIIaM,
peoOpa3oBbIBaATh LIEJbIe, APOOHO-
palroHaTbHbIE BRIPAKECHUS U BBIPAKEHUS C
KOPHSIMH, PEaTM30BBIBAThH PA3I0KEHUE
MHOTOYJICHa Ha MHOKUTENH, B TOM YHUCIIE C
UCTIONIb30BaHUEM (hopMyIT pasHOCTH
KBaJIpaToOB U KBaJ[paTa CyMMbI U PA3HOCTH;
HaXOJWTh
JOTYCTUMbIE 3HAYCHHSI IEPEMEHHBIX IS
JpOOHO-pallMOHANIBHBIX BBIPAXXEHUH, KOPHEH.
MopenaupoBaTh ¢ TOMOIIBIO GopMyT
peasbHBIE TIPOLIECCH U SBIICHHS
OnepupoBaTh NoHATUAMU: QYHKIUSA, TpaduK
¢byHKIMU, HYH QYHKINH, TIPOMEKYTKH
3HAKOIMOCTOSIHCTBA, IPOMEXKYTKH BO3PACTAHUSA,
yOBIBaHMS, HAMOOJIbIIIEE M HANMEHBIIIEE
3HaYeHUS (PYHKIIHH.
AHAJIU3MPOBATh, CPABHUBATD, 00CYKAATH
CBOICTBa (PyHKLIUI, CTPOUTH UX TPAPUKH.
OnepupoBaTh NOHATUSIMU: TIPSIMAS
MIPOIOPLIMOHAIEHOCTD, 0OpaTHas
MPONOPIMOHATBHOCTD, THHEHHAs (PyHKIHS,
KBajJipatuyHas QyHKIMs, mapabona,




runepooa.
Hcnouab3oBarh rpadpuku U1 ONpeneeHus
CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3aa4 U3 ApYrux y4eOHbIX
MIPEAMETOB U PEaJIbHOM KU3HU;
MO/eJHMPOBATH C TIOMOIIBIO TpapUKOB
peanbHbIE POLECCHI U SBJICHMUS.
Beipaxkats (popMy1aMH 3aBUCUMOCTH
MEXIYy BEJIMYNHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsinuecTBo 4acoB DIIEKTPOHH PernoHajbHBI
Kont ple i KOMIIOHEHT
Ne Tema ypoxka po.Ib IIpakTnyeckn Hata uHpposbIe
n/m Bcero HbIE e DAGOTHI u3ydyeHust | oOpaszoBarten
padoTt P bHbIE
bl pecypchl
1 [ToHsiTHE pallMOHATILHOTO YKCIIA 1
) ApudmMernueckue I1eUCTBUS C 1
palMOHAIbHBIMH YHCIAMU
3 Apudmerndeckue 1eHCTBUS C 1
paloHaIbHBIMU YHCTIAMU
4 Apudmernueckue 1eHCTBUS C 1
palMOHAIbHBIMU YHCIAMU
5 ApudmeTrndeckue IeHCTBUS C 1
paloHaIbHBIMU YHCIAMHU
6 Apudpmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCTIAMHU
7 CpaBHeHHe, ynops0uyuBaHUE 1
palOHAIbHBIX YUCEI
3 CpaBHeHue, ynops0uuBaHue 1
paloHaIbHBIX YUCE
9 CpaBHeHue, ynops/104MBaHueE 1
palMOHAIBHBIX YHCEI
bubnunoteka
10 CreneHsb ¢ HaTypajIbHBIM IIOKa3aTENEM 1 HOK_
https://m.edso
o.ru/7f4211de
11 Crenenb ¢ HaTypaJIbHBIM [1OKA3aTEIEM 1 bubmmorexa

[TIOK
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https://m.edso

0.ru/7f42138
2
bubnuoreka
12 CreneHb ¢ HATYpalbHBIM MMOKa3aTeIeM HOK
https://m.edso
o.ru/7f42154e
bubanoreka
13 CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM HOK
https://m.edso
0.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [MOKA3aTEIEM
15 Pemenne 0CHOBHEIX 3av;[aq Ha po0u,
MIPOLICHTHI U3 PEabHOM MPAKTHKHU
16 Pemenne 0CHOBHBIX 3avz[aq Ha 1pobw,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
17 Perienne 0CHOBHBIX 3auzlaq Ha po0u,
MIPOLICHTHI U3 PeaTbHOM NMPAKTHKHU
13 Perrenre 0CHOBHBIX 3av11aq Ha Jipo0w,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKH
19 [Ipu3Haky AeMMMOCTH, Pa3I0KECHUS HA
MHOKHUTEJIM HATYPAJIbHBIX YUCET
20 [Ipu3Haku AenMMOCTH, Pa3IoKEeHUs HA
MHOKHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsmast u
o0paTHas MPONOPIMOHATBHOCTH
2 Peanbnabie 3aBucumoctu. Ilpsimas u
oOpaTtHas MpoNoOPIMOHATHPHOCTH
23 Peanbubie 3aBucumoctu. [Ipsimast u
o0OpaTHas MPONOPIMOHATHHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u

00paTHas MPONOPIHOHATBHOCTH
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KonTponbhas pabota no teme

25 " "
ParmonanapHEIC Ynca
bubanoreka
26 BykBeHHBIE BBIpaX)EHUS II;F[?IS( Jmedso
o.ru/7f41feec
27 dopmyIIbl
28 dopmyibl
29 [Tepemennsie. JlomycTMble 3HAYCHUS
MepEMEHHBIX
. bubmmoreka
[TpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH, 110K
30 PacKphITHE CKOOOK ¥ MPUBEICHHE httos:/m.edso
MOJOOHBIX ClIaraeMbIX _'fpio - h e 1' fafa
N bubnuoreka
[IpeoOpazoBanrie OyKBEHHBIX BHIPAKCHHM, ITOK
31 pacKpbITHE CKOOOK U MPUBEICHUE https://m.edso
MOJOOHBIX ClIaraeMbBIX _1970 . /'7 1 1.f 470
[TpeoOpa3oBanue OyKBEHHBIX BHIPAKECHUH,
32 PacCKpBhITHE CKOOOK ¥ MPUBE/ICHHE
MMOJJOOHBIX CJIAraeMEBIX
[TpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH,
33 PaCKpBITHE CKOOOK ¥ MPUBEICHHE
MOJOOHBIX ClIaraeMbIX
bubnunoreka
CBoiicTBa CTETNICHU C HATYPAJIbHBIM HOK
34 OKa3aTeiieM htps://m.edso ;’7/;2?;1;0
0.1y
2
CBOIiCTBa CTETICHU C HATYPaJIbHBIM Bubmiorexa
35 LHOK

IIOKa3aTcjicMm

https://m.edso
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0.ru/7f42154¢

36

CBoiicTBa CTENCHH C HAaTypaJIbHbBIM
IIoKa3aTcjiem

Bubnuoreka
LHOK

https://m.edso
0.ru/7f4218be

37

MHoro41eHbI

bubnuoreka
HOK

https://m.edso
0.ru/7142276¢

38

MHoTo4/1€HBI

bubanoreka
LHOK
https://m.edso
0.1ru/7142293
0

39

CrnoxeHue, BBIYUTaHNUE, YMHOKECHHE
MHOTOUYJICHOB

Bubinnoreka
LHOK

https://m.edso
o.ru/7f422af2

40

CJ'IO)KCHI/IG, BbIYUTAHUC, YMHOXKXCHUC
MHOTI'O4YJICHOB

bubmmoreka
LHOK

https://m.edso
0.ru/71422cc8

41

CJ'IO)KCHI/IG, BbIYUTAHUC, YMHOXKXCHUC
MHOI'O4JICHOB

bubnuoreka
LHOK

https://m.edso
o.ru/7f422fca

42

CJ'IO)KeHI/Ie, BbIYUTAHUC, YMHOXKXCHUEC
MHOTI'O4YJICHOB

bubanoreka
LHOK
https://m.edso
0.ru/7f42318
2

43

@DopMyIIbl COKPAEHHOTO YMHOXKEHUS

Bubnuoreka
IHOK
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https://m.edso
0.ru/7142432a

44

@opMyJIbl COKPAILIEHHOTO YMHOKEHUS

bubnuoreka
ILHOK

https://m.edso
o.ru/7f42464a

45

DopMyJIbl COKPAIIEHHOTO YMHOKEHUS

Bubnuoreka
LHOK

https://m.edso
o.ru/7f424c12

46

cDOpMy.]'H:I COKpaH_IéHHOFO YMHOKCHUA

bubanoreka
I[HOK

https://m.edso
o.ru/714241d2

47

@opMyJIbl COKPAILEHHOTO YMHOKEHUS

Bubnnoreka
LHOK
https://m.edso
o.ru/7f4251d
0

48

PaznoxxeHre MHOTOYJIECHOB HA MHOKUTEIN

bubanoreka
LHOK
https://m.edso
0.ru/7142331
2

49

Paznoxxenne MHOTO4JICHOB Ha MHOXKHUTEIIH

Bbubnuoreka
LHOK

https://m.edso
o.ru/7f4237fe

50

Paznoxxenne MHOTOYJICHOB HA MHOKHTEIIH

Bubnuoreka
LHOK

https://m.edso
0.ru/7f4239de

51

Paznoxxenne MHOTOYICHOB HA MHOKHTEIIH



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

KonTponbhas pabota no teme

52
"Anre6panyeckue BeIpaKeHus"
53 YpaBHeHue, mpaBuiia IpeodpazoBaHus
YpaBHEHHS, PABHOCHJILHOCTh YPaBHEHUH
JInHeitHOe ypaBHEHHE C OJJTHOU
54 MepEMEHHOM, pelIeHUE TUHEUHBIX
YpaBHEHUH
bubnuoreka
JIvHeitHoe ypaBHEHHUE C OJTHOU [HOK
55 NEPEMEHHOM, pelIeHHEe JTUHEHHBIX https://m.edso
ypaBHEHUU 0.1ru/7f42048
2
JIuneliHoe ypaBHEHME C OQHOU
56 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU
bubnunoreka
57 Pemenue 3amayd ¢ moMoIIbIO ypaBHEHHI ﬁ?f Jm.edso
0.ru/7f42064e
bubnmnoreka
I[HOK
58 Pemenue 3a1a4 ¢ moMoOIIBIO0 ypaBHEHU https://m.edso
0.1u/7f42080
6
bubnmnoreka
. LHOK
59 Pemenue 3amad ¢ moMOIIBIO ypaBHEHHI hitps:/m.edso
0.ru/7f4209a0
bu6nuoreka
. [HOK
60 Pemmenwe 3a1a4 ¢ MoMoOIIbI0 ypaBHEHUH hitps://m.edso
0.1u/7f420e6e
61 JIunelHoe ypaBHEHHUE C ABYMSI bubinoreka
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https://m.edsoo.ru/7f420806
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MEPEMEHHBIMH U €ro rpaduk [HOK
https://m.edso
0.ru/71427¢32
bubmmoreka

JIuneliHoe ypaBHEHHE C IByMs I[HOK

62

NIEPEMEHHBIMH U €ro rpaduk https://m.edso
0.ru/7f427e8a
bubnuoreka

63 Cucrema 1ByX JIMHEIHBIX YpaBHEHUI ¢ HOK
JIBYMsI TIEpEMEHHBIMU https://m.edso
0.1u/7f42836¢
64 Cucrema 1ByX JJMHEHHBIX YpaBHEHUH ¢
JIByMsI IepEMEHHBIMU
65 CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JIBYMsI IEpEMEHHBIMU
66 Cucrema IByX TUHEHHBIX YpaBHEHHI ¢
JIByMsI TIEpEMEHHBIMU
bubmmoreka
. I[HOK
67 Pemenue cucrem ypaBHEHHI hitps:/m.edso
0.ru/7f4284de
bubnuoreka
. HOK
68 Pemenue cucreM ypaBHEHUM hitns:/m.edso
0.ru/7f42865a
bubnmnoreka
LHOK
69 Pemenue cuctem ypaBHEHHMA https://m.edso
0.ru/7f4287d
6
70 Pelenue cucreM ypaBHEeHUM
71 Pewienue cucrem ypaBHEHH



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6

bubmmoreka

7 KOHTpOJ‘IbH”aH pabora o Teme "JIuHeliHbIe }I;F[?IS( Jm.edso
ypagHemtt 0.1u/7f42104
4
bubnmoreka
73 Koopaunara Touku Ha psiMoi }Ii?l: Jm.edso
o.ru/7f41de76
bubnuoTeka
[HOK
74 HucnoBble TPOMEKYTKH hitos://m.edso
0.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 Paccrostare Mex 1y AByMs TOUKaMH
KOOpPJMHATHOM NpsMOit
77 Paccrosinue Mexay IByMsl TOUKaMH
KOOPAMHATHOW MPAMOM
bubnuoteka
IIpssMoyronbHas cucTeMa KOOpIMHAT Ha [HOK
78
MJIOCKOCTH https://m.edso
o.ru/7f41el6e
bubnuoreka
[IpsamoyronbHas cucTeMa KOOpJAMHAT HA [HOK
79
TUTOCKOCTH https://m.edso
o.ru/7f41e42a
bubnuoreka
20 [Tpumepst rpadukoB, 3aTaHHBIX [HOK
dbopmynamu https://m.edso
o.ru/7f41e8a8
[Tpumeps! rpadukoB, 3a1aHHBIX bubmorera
81 PUMECDPBI I'D , 3471 1IOK

dopMynamMu

https://m.edso



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

o.ru/7f41ed80

82

[Tpumepst rpadukoB, 3aTaHHBIX
dbopmyaamMu

&3

Urenue rpadMKoB pealbHbIX
3aBUCHUMOCTEH

bubnuoreka
HOK

https://m.edso
o.ru/7f41ea24

84

UreHue rpadiKoB peabHBIX
3aBUCUMOCTEMN

85

[Tonsitue GyHKIIMN

bubnnoreka
1HOK

https://m.edso
o.ru/7t41ef06

86

I'paduk dyHKITMN

87

CaoiicTBa pyHKUINI

bubnuoreka
ILHOK

https://m.edso
0.ru/7f411078

88

CaoiicTBa QyHKIMI

Bubnuoreka
LHOK

https://m.edso
o.ru/7f41f1fe

89

Jluneiinas GyHKIus

bubauoreka
ILHOK
https://m.edso
0.ru/7f42728
2

90

Jluneiinas QyHKIus

bubanoreka
LHOK
https://m.edso
0.ru/7f42741
2



https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412

bubmmoreka

N LHOK
91 [TocTpoenue rpaduka TuHEHHON QYyHKIIUHA hitps:/m.edso
o.ru/7f426dle
92 [TocTpoeHue rpaduka TUHEHHON QYHKIIHH
93 I'paduk bynkmmm y =[x|
94 I'padux pyHKIMY y =[X|
bubnuoreka
KonrpomnsHas padora o Teme
n " L[OK
95 Koopaunats! u rpapuku. Oynkuuu" /
Bcepoccuiickas npoBepouHas pabota bitps:iim.edso
P POBCPOTHA P 0.ru/7f41f50a
bubnuoreka
Htorosas koHTpoJsibHas padoTa / [HOK
96 .
Bcepoccutiickas npoBepouHas pabota https://m.edso
0.1ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
97 METOOB Kypca 7 Kinacca, 000011ieHne
3HAHUU
. bubnmnoreka
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
98 METO/IOB Kypca 7 Kjacca, 00o01ieHue HOK
SHAH ’ https://m.edso
0.1u/7f429132
. bubnuoTeka
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
99 METOJIOB Kypca 7 Kiacca, 00001eHue HOK
SHAHM ’ https://m.edso
0.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
100 METO/IOB Kypca 7 Kjacca, 00o01ieHue
3HAHUH
IToBTOpEHNE OCHOBHBIX MOHATUN U bubnnoteka
101 METOJIOB Kypca 7 Kjacca, 00o01ieHue [HOK

3HAHUUN

https://m.edso



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

o.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX IMOHSITUI U
METO/IOB Kypca 7 Kjacca, 00o01ieHue
3HAHUHN

Bubnuoreka
LHOK

https://m.edso
0.1u/71422900

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KJIACC

KoanuecTBo yacos PernoHaJbH
Konr DJIeKTPOHHBIE blii
Ne Tema ypoxa poJib IlpakTuyec | Jlara uudposbie KOMIIOHEHT
n/n Bcero HbIE Kue U3YYeHUs o0pa3oBaTte/ibHbIE
padotr | paGoThI pecypchbl
bl
bubmuorexa [JOK
1 KBaaparHbIii KOpeHb U3 YUCIIa 1 https://m.edsoo.ru/7
f42d452
bubnuoreka [JOK
2 [TonsiTne 06 UpparMOHATILHOM YHCIIE 1 https://m.edsoo.ru/7
f42eaaa
3 JecsaTuunbie MPUOTMKEHUS 1
HUPPALMOHATIBHBIX YHCET
4 JlecsaTrUHbIC TPUOTMKCHUS 1
HUPPALMOHATILHBIX YHCET
5 JlelicTBUTENIbHBIE YHCIIA 1
6 CpaBHeHHE JIEUCTBUTEIIBHBIX YHCEI 1
7 CpaBHeHHE IEUCTBUTEIIBHBIX YHCEI 1
8 ApudmMernueckuii KBaJipaTHBIN KOPESHb 1
9 YpaBHEeHHE BUJA X* = a 1
CBoiicTBa apu(pMETHUECKUX KBAIPATHBIX bubmmorexa [OK
10 xopHeii 1 https://m.edsoo.ru/7
f42d862
CpoiicTBa apu(MeTHIECKUX KBaAPATHBIX bubsmorexa LIOK
11 xopHeSi 1 https://m.edsoo.ru/7
f42d862
[TpeoOpa3oBaHue YHCTOBBIX BBIPAXKEHUN bubmorexa [IOK
12 ’ 1 https://m.edsoo.ru/7
CoJIeprKaNIuX KBaJpaTHbIC KOPHU 424426



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26

[TpeoOpa3oBaHUEe YHCITOBBIX BBIPAKECHUH,

but6mmoreka [IOK

13 COEpKAMIX KBAZIATHbIE KOPHH https://m.edsoo.ru/7
f42ded4
[TpeoOpa3oBaHue YUCITOBBIX BBHIPAKCHUIN bubmorexa HOK
14 COMEpKAMIX KBAZIPATHbIE KOPHH ’ https://m.edsoo.ru/7
f42e0be
[TpeoOpa3oBaHue YUCITOBBIX BBIPAKCHUIN bubmiorexa LIOK
15 CoJIepKanIuX KBaJpaTHbIC KOPHU , hips:/m.edsoo.ru/7
f42e262
bubmuorexa [JOK
16 CrerneHs ¢ LeIbIM ITOKa3aTelIeM https://m.edsoo.ru/7
f4354a4
CranmapTHas 3amuch 4ncia. Pazmepsr
00BEKTOB OKpYXKaromero Mupa (ot bubnuorexa [JOK
17 AJIEMEHTAPHBIX YACTHIL JO KOCMUYECKHX https://m.edsoo.ru/7
00BEKTOB), TUTEIILHOCTD MTPOIIECCOB B 436098
OKPYKaIoIeM MHPE
bubnuoreka [IOK
18 CBOICTBa CTCIEHU C LIEJIBIM ITIOKa3aTelIeM https://m.edsoo.ru/7
435648
bubmmorexa [JOK
19 CBOICTBA CTCIICHU C IIEJIBIM ITIOKa3aTelIeM https://m.edsoo.ru/7
435648
but6mmoreka [JOK
20 CBoiicTBa CTEIIEHH C ILIEJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7
435648
but6mmoreka [IOK
21 CBoiicTBa CTEIICHH C IIEJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7
f43599a
but6mmoreka [JOK
22 CBOIiCTBa CTEIIEHH C LIEIBIM ITI0KA3aTEIEM https://m.edsoo.ru/7

f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6

23

KBagpatsslii TpéXuneH

24 KBanpaTHblii TpEXWIEH
PasnokeHue KBaipaTHOTO TpEXUIEHA Ha buGmorexa LIOK
25 MHOKHTONH https://m.edsoo.ru/7
f42£d38
PasnoskeHne KBapaTHOTO TpEXUICHA Ha bubmorexa LOK
26 MHOKHTOII https://m.edsoo.ru/7
f42£d38
Konrponbnas padora no rTemam bubmuoreka [IOK
27 "KBangparuasie kopHu. CTEneHu. https://m.edsoo.ru/7
KBagpartublii Tpexusien" f42ec80
bubnuoreka [JOK
28 AnreGpanueckas qpoob https://m.edsoo.ru/7
430382
9 JlomycTiumble 3HaYSHHsI IEPEMEHHBIX,
BXOJIAIINX B AIreOpandecKue BBIPAKCHHUS
30 JlormycTiMble 3HAYCHHUSI TIEPEMEHHBIX,
BXOJIAIIMX B aIreOpandecKue BhIPaKCHHUs
OCHOBHOE CBOMCTBO aJireOpandecKou bubmmorexa HOK
31 1pobi https://m.edsoo.ru/7
f4308¢e6
but6mmoreka [JOK
32 Coxparienue npobeit https://m.edsoo.ru/7
f430a8a
but6mmoreka [JOK
33 Coxkparienue apooeit https://m.edsoo.ru/7
430144
but6mmoreka [{OK
34 Coxkparnienue apooeit https://m.edsoo.ru/7
430144
35 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnmoreka [JOK

JIeJICHUE aJIreOpandecKux apooei

https://m.edsoo.ru/7



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

f43128¢

CrnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U

bubmuoreka [JOK

36 JIeJICHUE anredpandeckux napooei htps://m.edsoo.m/7
f4315¢c0
bubmuorexa [JOK

CrnosxeHue, BBIYUTaHUE, YMHOKEHUE U '

37 JieJIeHUE anredpandeckux napooei httpsiiim.edsoo.me ]

f4318c2
CrnosxeHue, BBIYMTaHNE, YMHOKEHUE U bubmorexa [IOK

38 JieJICHUE aJ'}Fe6paI/I‘IeCKI’/IX npobeit hitps:fm.edsoo.my?

f431a20
[IpeobOpaszoBanue BeIpaKeHUH bubmorexa LIOK
39 COJIepKAIINX anrerqueCKHé Ipodu hitpsiim.edsoo.me f
f43259c
[TpeobOpaszoBanme BeIpaXKeHUH bubmorexa LIOK
40 peobp P ’ https://m.edsoo.ru/7
coJieprKaluXx anredpandeckue apoodu 132736
[IpeobOpazoBanme BeIpaKeHUH bubmorexa LIOK
41 peobp P ’ https://m.edsoo.ru/7
coJieprKalux anredpandeckue apoodu 432736
KonTtponbhas pabota mo teme bubmorexa TIOK

42 " Anre6panyeckast Apoon" https://m.edsoo.ru/7
f431d36
but6mmoreka [JOK

43 KBanpatHoe ypaBHEeHUE https://m.edsoo.ru/7
f42ecla
but6mmoreka [IOK

44 HenonHoe kBajipaTHOE ypaBHEHHE https://m.edsoo.ru/7
f42eela
but6mmoreka [{JOK

45 HenonHoe kBazpaTHOE ypaBHEHHE https://m.edsoo.ru/7
f42eela

46 PopmyJia KOpHEN KBaAPaTHOTO YPaBHEHUS bubmmoreka [JOK



https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

https://m.edsoo.ru/7
421158

bubmmorexa [JOK

47 dopmyia KOpHEH KBapaTHOTO YpaBHEHUS https://m.edsoo.ru/7
f42£3f6
but6mmoreka [JOK

48 dopmyna KOpHEH KBapaTHOTO ypaBHEHHUS https://m.edsoo.ru/7
f42f5a4
but6mmoreka [JOK

49 Teopema Buera https://m.edsoo.ru/7
f42fef0
but6mmoreka [JOK

50 Teopema Buera https://m.edsoo.ru/7
430076

Pemenne ypaBHEeHUH, CBOAAIINXCS K bubmorexa [OK

51 KBaJPATHBIM ’ https://m.edsoo.ru/7

f43c542
Pemenne ypaBHEHUH, CBOASAIIUXCS K bubmorexa IIOK
52 KBaJPATHAIM ’ https://m.edsoo.ru/7
f43¢3d0
[Tpocreiime ApoOHO-pallMOHATBHbIE bubmorexa LIOK
53 https://m.edsoo.ru/7
ypapHeHuA f4328¢6
[Tpocreiiume ApoOHO-pallOHANIbHBIE bubmorexa [IOK
54 P AP patl https://m.edsoo.ru/7
ypapHeHuA f432b6e
Pemenne TekCTOBBIX 3a/1a4 C TOMOIIBIO bubmorexa [IOK

55 KBaIpATHbIX yPABHCHHUI https://m.edsoo.ru/7

f42175¢
Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmorexa [IOK
56 https://m.edsoo.ru/7

KBaJPaTHBIX YPAaBHEHUU

421816



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6

57

Konrponbnas padora no Teme
"KBanparubie ypaBHeHUs"

but6mmoreka [IOK
https://m.edsoo.ru/7
430112

58

JInHeitHOEe ypaBHEHHUE C IBYMS
MIEPEMEHHBIMHU, €ro TpaduK, MPUMEPHI
pelIeHus] YpaBHEHHH B IIEJIBIX YHUCTAX

59

JIuneliHoe ypaBHEHME C IByMs
HEPEMEHHBIMH, €Tr0 rpaduK, IpUMepsI
pellIeHNs YPaBHEHUH B IEJIBIX YUCIIAX

60

JIuneliHoe ypaBHEHME C IByMs
HEPEMEHHBIMH, €r0 rpaduK, IpUMepsI
peLIeHUs] YPAaBHEHUM B LEJIBIX YHUCIAX

61

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pemenue cuctem AByX JTMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEMHBIX
YPaBHEHUH C JBYMsI IEPEMEHHBIMHU

64

IIpuMepsl penieHus: CUCTEM HEJTMHENHBIX
YPaBHEHHH C IBYMs IEPEMEHHBIMU

65

[IpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
ypaBHEHUU C ABYMSI IEPEMEHHBIMU

66

['paduueckas HHTEPIIpETAIUS YPABHEHUS C
JIBYMsI [IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUN C ABYMS IEPEMEHHBIMU

bubnuorexa [JOK
https://m.edsoo.ru/7
43d6d6

67

['paduueckas MHTEpIIpETALUs YPABHEHUS C
JIByMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHHH C IByMsI IEpeMEHHBIMU

bu6nunoreka [JOK
https://m.edsoo.ru/7
43d6d6

68

PeleHre TEKCTOBBIX 3374 C IIOMOIIBIO
CHUCTEM ypaBHEHUH

69

Perienre TeKCTOBBIX 3a71a4 C OMOIIIBIO
CUCTEM YpaBHEHHIA



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO

70 CHUCTEM YPABHEHHI
71 YucnioBbrle HEPABEHCTBA M UX CBOMCTBA
72 UucnoBble HEPABEHCTBA M MX CBOMCTBA
73 HepaBeHCTBO ¢ 0J1HOM NTEPEMEHHOMN
JIvHeiHbIE HEPAaBEHCTBA C OJHOM bubmmorexa LIOK
74 lepeMeHHOH H FX pellieHHe https://m.edsoo.ru/7
f42¢692
JIvHelHbIe HEPAaBEHCTBA C OJHOMN bubmmorexa [JOK
75 epeMeHHOH H X pelienHe https://m.edsoo.ru/7
f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOM
MIEPEMEHHOMN U UX PEIICHHE
CucTeMbl TMHEWHBIX HEPABEHCTB C OJTHOM Bubmorexa [JOK
77 HepeMEHHOM 1 HX pellIcHHe https://m.edsoo.ru/7
f42cb88
Cuctembl TMHEHHBIX HEPABEHCTB C OHOM Bubmiorexa LOK
78 HepeMeHHOM 1 HX pellieHHe https://m.edsoo.ru/7
f42cd2c
79 CucreMbl JH:IHeﬁHLIx HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX PEIICHHE
N300paxeHne pemieHus THHEHHOTO bubnmnoreka [JOK
80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU https://m.edsoo.ru/7
psIMOit f42c9¢4
N300paxeHue perieHus TMHEHHOTO bubnmnoreka [JOK
81 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU https://m.edsoo.ru/7
psIMOit f42c9¢4
32 KonTponbhas pabota no Temam
"HepasenctBa. CucteMbl ypaBHEeHH"
bubmuoreka [JOK
83 [TonsiTue GyHkIMN https://m.edsoo.ru/7

f433¢c12



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433c12

OO6nacTb onpeneneHuss 1 MHOKECTBO

but6mmoreka [IOK

84 sHavermii dyHKII https://m.edsoo.ru/7
f433d84
85 CrniocoOb1 3aanust QyHKITHIA
86 I'paduk pyHkImn
g7 CaoiicTBa yHKINH, UX OTOOpaKEHUE HA
rpaduke
88 Urtenue u moctpoeHue rpadukoB GyHKIUNA
89 [Tpumeps! rpadukoB QyHKIHH,
OTPaKAIOIIMX pealIbHbIE MPOLIECCHI
@DyHKIUHU, ONUCBIBAIOLINE IPAMYIO U bubmuoreka [IOK
90 00paTHYO MPOMOPITUOHAIbHBIE https://m.edsoo.ru/7
3aBHCHUMOCTH, UX TpaduKu f434bbc
91 ['unep6omna
but6mmoreka [JOK
92 ['unep6omna https://m.edsoo.ru/7
f4343¢2
but6mmoreka [JOK
93 I'paduk pyskuum y = x? https://m.edsoo.ru/7
434572
Oynkmn y =x%4, y =x3, y = VX, y = [X|; bubmuoreka [{JOK
94 rpaduueckoe peleHre ypaBHeHU| 1 https://m.edsoo.ru/7
CUCTEM ypaBHEHHH f434d38
[ToBTOpEHNE OCHOBHBIX MMOHATUHN H Bu6miorexa [IOK
95 METOAOB KYpCoB 731 8 KIACCOB, | https://m.edsoo.ru/7
0606menue 3nanuii / Becepoccuiickas
f4371aa
poBepouHas paboTa
HroroBas koHTpobHAs padboTa / bubmorexa [IOK
96 Bceepoccuiickas npoBepouHas paboTta S b
f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHH U

METOJIOB KYpCOB 7 M 8 KJIaCCOB,



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434eb4

000011IeH1E 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuoreka [JOK

98 METOJIOB KypcOB 7 U 8 KIJIacCOB, 1 https://m.edsoo.ru/7
000011IeHrEe 3HAHUH f43736¢
IToBTOpEHME OCHOBHBIX MIOHATHH U bubnmnorexka [JOK

99 METO/IOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/7
00o001IeHne 3HaHUH 437510
IToBTOpEHNE OCHOBHBIX IIOHATHH U bu6mmoreka [IOK

100 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/7
00o01IeHne 3HaHU| f4376b4
[ToBTOpEHNE OCHOBHBIX MOHATUN U bubnmoreka [JOK

101 METO/IOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/7
00o011eHne 3HaHU| f436b88
IToBTOpEHNE OCHOBHBIX MOHATUN U bubnmnoreka [JOK

102 METOJIOB KypcoB 7 U 8 KJIacCoB, 1 https://m.edsoo.ru/7
0000111eHNe 3HAHUI 437858

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThbI

Hpax
THYeEC
KHe
pa6oTt
bl

Hdart

u3y4
eHHU

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Peruonajnn
bIH
KOMIIOHEHT

PammmonannHBIC Uncna,
HppalyoHaIbHbIC YHCIa, KOHEUHbIC U
OCCKOHCYHBIC JCCATUYHBIC IPOOH

MHOXECTBO JCHCTBUTEIBHEBIX UHCE]L,
JICMCTBUTEIIbHBIC YHCIIa KaK
OCCKOHCYHBIC JCCATUYHBIC IPOOH

B3anMHO 0/1HO3HaUYHOE COOTBETCTBUE
MEX/1y MHOXECTBOM JI€HCTBUTEIBHBIX
YUCEII U MHOXKECTBOM TOYCK
KOOPAMHATHOW MPSAMO

CpaBHeHHE IeHCTBUTENBHBIX YHCET,
apupMeTHYeCKUe NeHCTBUS C
JIeHCTBUTENbHBIMH YUCIIaMU

[TpuOnmxE€HHOE 3HAaUEHNE BEJIUUNHBI,
TOYHOCTb MPUOIMKEHHSI

OxkpyrieHue yucen

OkpyrieHue yncel

e BN e NNV |

[Ipukuaka v olleHKA pe3yJIbTaTOB
BBIYUCIIECHUN

IIpukuaka v oLleHKa pe3yJIbTaTOB
BBIYUCIIEHUU

10

JInneiinoe ypaBHenue. Pemienue
YpPaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf
66



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

JInnelinoe ypaBHeHue. Pemenne

1 YPaBHEHUH, CBOAAIIMXCS K JIUHEHHBIM
KBanpatHoe ypaBHeHue. Penienne bubmorexa LIOK
12 . https://m.edsoo.ru/7f43¢c5
YPaBHEHUH, CBOAAIIMXCS K KBAaJPaTHBIM 42
KBanpatHoe ypaBHeHue. Penienne bubmorexa LIOK
13 . https://m.edsoo.ru/7f43c5
YPaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM 42
but6mmoreka [JOK
14 bukBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f43c3
do
but6mmoreka [{JOK
15 bukBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f43c3
do
IIpumepsl penieHus: ypaBHEHUN TPEThen
16 U 4YETBEPTOU CTEIICHEH Pa3IOKEHUEM Ha
MHOKUTENH
IIpumepsl penieHus: ypaBHEHUN TPEThen
17 U YETBEPTOU CTEIECHEH Pa3IOKEHUEM Ha
MHOKUTENH
Pemenue 1poOHO-panioHaIbHBIX bubmmorexa LHOK
18 . https://m.edsoo.ru/7f43¢c9
ypaBHEHUI
b6
Pemenue 1poOHO-paioOHaIbHBIX bubmmorexa [IOK
19 . https://m.edsoo.ru/7f43¢c9
ypaBHEHU
b6
20 Pentenue TekcTOBBIX 3a1a4
anredpandecKuM METOJI0M
71 Penrenne TekCcTOBEIX 3a1ad
anreOpanyeckuM METO0M
2 Pemenne TekcTOBBIX 3a1a4

anredpandyecKuM METOJI0M



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

KonTponbhas pabota no teme

23 " ~ &
YpaBHEHMSI ¢ OIHOM EpEMEHHON
VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U bubmorexa LHOK
24 erIz) rpaduk y p https://m.edsoo.ru/7f43d0
b4
VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U bubmmorexa [IOK
25 erI()) - Y P https://m.edsoo.ru/7f43d0
b4
26 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JIByMsl IEPEMEHHBIMU U €€ pelIeHNe
27 Cucrema 1ByX JIMHENHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ peleHne
8 Cucrema IByX JTUHEHHBIX YpaBHEHHI ¢
JIByMsl IEPEMEHHBIMU U €€ pEIICHNE
29 Cucrema IByX JIMHEMHBIX YPAaBHEHUI C
JIByMsl IEpEMEHHBIMU U €€ pelIeHne
Pemenne cucreM 1ByX ypaBHEHHUH, bubnunorexa [JOK
OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe ps://m.edsoo.ru
30 , https://m.ed /7f43d2
— BTOpPOH CTENEHH 3a
Pemenue cucreM IByX ypaBHEHHUH, bubmmoreka [IOK
31 OJTHO M3 KOTOPBIX JIMHEHHOE, a APYroe https://m.edsoo.ru/7t43d5
— BTOPOU CTENEHHU Sa
Pelenue cucreM IByX ypaBHEHU,
32 OJHO U3 KOTOPBIX JINHEHHOE, a APYroe
— BTOPOM CTENEHHU
Pelenue cucreM nByX ypaBHEHUM,
33 OJHO U3 KOTOPBIX JINHEHHOE, a APYroe
— BTOPOM CTEIEHU
34 ['padmyeckas HHTEpIIPETALINS CUCTEMBI
yYpaBHEHHUH C ABYMSI IEPEMEHHBIMHU
35 Pemienue TekCTOBBIX 33124

anreOpanvecKuM crocooom



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

Penrenne TekCcTOBEIX 3a1ad

36
anredpanvdeckuM crnocooom
37 Kontponbnas pabota no teme
"CucreMbl ypaBHEeHHH"
38 UwuciioBbie HEPaBEHCTBA U UX CBOMCTBA
bubmuorexa [JOK
39 YwucioBble HEPABEHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f43ad
Sa
JIuHelHbIe HEPaBEHCTBA C OJTHOM bubmorexa [IOK
40 Hep a https://m.edsoo.ru/7f43af
MEePEMEHHOMN U UX PEIICHHE 0%
JIvHeiiHbIe HEpaBEHCTBA C OJHOM bubmorexa [IOK
41 fep a https://m.edsoo.ru/7f43af
MEPEMEHHOMN U UX PEIICHHE 0%
JIunelinble HEPABEHCTBA C OJTHOM bubmorexa LHOK
42 Hep a https://m.edsoo.ru/7f43af
MEPEMEHHOMN U UX pelIeHHE 0%
43 CucTtemMbl TMHEHHBIX HEPABEHCTB C
OJHOU NEPEMEHHON M X PEIICHHE
44 CucTeMbl TMHEHHBIX HEPABCHCTB C
OJHOUN NEPEMEHHOM U X PELICHUE
45 CucTteMbl TMHEHHBIX HEPABEHCTB C
OJHON NEPEMEHHON U UX PELLICHHUE
KBanpaTHble HepaBeHCTBA U X bubmorexa LHOK
46 AP p https://m.edsoo.ru/7f43b0
perieHue 03
KBanpaTHble HepaBeHCTBA U HX bubmorexa LHOK
47 AP p https://m.edsoo.ru/7f43b2
perieHue le
KBanpaTHble HepaBeHCTBA U UX bubmorexa LHOK
48 AP P https://m_eds00.ru/7f43b5

perieHue

a2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2

KBaﬂpaTHble HCPABCHCTBA U UX

49
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
pernieHne
['paduueckast HHTEpIIpETALIUS bubnmnorexka [JOK
51 HEPaBEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/7f43b0
JIBYMS IEPEMEHHBIMH 98
['paduueckas HHTEpIIpETALIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMs IEPEMEHHBIMH
53 Konrponsnas padora no reme
"HepaBencrna"
KBangpatuanas pyHkuus, e€ rpaguk u bubmmorexa [TOK
54 b YHIIWA, P https://m.edsoo.ru/7f4396
CBOIiCcTBa
cb
KBangpatuunas pyHkuus, e€ rpagux u bubmorexa LHOK
55 b YHIHHA, P https://m.edsoo.ru/7f4398
CBOIiCTBa
42
KBangpatuunas GpyHkuus, e€ rpagux u bubmorexa LHOK
56 b YHICHIA, P https://m.edsoo.ru/7f4399
CBOWCTBA
b4
[Tapabona, KOOpAMHATHI BEPILINHBI bubmmorexa [IOK
57 P » KOOpA P https://m.edsoo.ru/7f439¢
napaboITbl, 0Ch CHMMETPHH MapadoIIbl b
[Tapaborna, KOOPAUHATHI BEPIIHHbI bubmorexa LOK
58 P » KOOpA P https://m.edsoo.ru/7f43a0
napaboIIbl, 0Ch CHMMETPHH MapadoIIbl 1
[TapaGoina, KOOPAUHATHI BEPIIHHBI bubmorexa LOK
59 P » KOOPA P https://m.edsoo.ru/7f43al
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl ac
60 [Tapabo:na, KOOpIMHATHI BEPIINHBI bub6nuoreka [IOK

napa0oJIbl, 0Cb CHMMETPHH TapaboIbl

https://m.edsoo.ru/7f43a3



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

le

[Tapabo:a, KOOpAUHATHI BEPIIUHBI

bu6mmoreka [IOK

61 https://m.edsoo.ru/7tf43a5
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl 26
62 [TapaGosia, KOOpAMHATHI BEPILIMHbI
napaboJibl, 0Cb CHMMETPHH 1apaboIibl
63 I'paduku dynkmmit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu pynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkunmii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
63 I'paduku pynkmmit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|
KonTponbnas pabota no teme bubmorexa LOK
69 R Sy https://m.edsoo.ru/7f43ab
84
[TonsiTEe YnCIOBOM bubmorexa [IOK
70 https://m.edsoo.ru/7f43e6
MOCIIEI0BATEIHHOCTH o6
3agaHue MociIeq0BaTEIbHOCTH bubnuoreka [JOK
71 peKyppeHTHOM dopMyIioil u popmyoit https://m.edsoo.ru/7f43eb
N-To 4JeHa da
Apudmernueckasi 1 reOMeTpHUecKast bubmorexa LHOK
72 HporpeccHu https://m.edsoo.ru/7f43ed
Te
73 ApudmeTrndeckas 1 reoMeTpruIECKast bubmmoreka [JOK
IPOTPECCUm https://m.edsoo.ru/7f4313



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

b4

®opmyItel n-ro WieHa apupMeTHIeCcKoit

bu6mmoreka [IOK

74 U T€OMETPUIECKOM MPOrpeccuit, CyMMBI https://m.edsoo.ru/7f43f5
IIEPBBIX N YWICHOB 8a
®opMyIBI N-To WieHa apu(PMEeTHIECKOM bu6mmoreka [IOK
75 Y TEOMETPUYECKON TTPOTPECCUI, CYMMBI https://m.edsoo.ru/7f43ef
HEPBBIX N YWICHOB 2c
®opmyIibl n-ro wieHa apupMeTHIecKoit bubmmoreka [IOK
76 Y TEOMETPUYECKON MTPOTPECCUI, CYMMBI https://m.edsoo.ru/7t4310
MEPBbIX N YWICHOB cb
@®opMyTbl N-To WieHa apuPpMeTHIecKoi bubmuorexa [JOK
77 Y TEOMETPUUYECKON MTPOTPECCUi, CYMMBI https://m.edsoo.ru/7t43t7
MEPBbIX N YICHOB 2e
®opMyTbl N-To YieHa apupMeTUIecKoi bubmuorexa [JOK
78 U TEOMETPUYECKON MPOrpeccuii, CyMMBI https://m.edsoo.ru/7f43{8
MIEPBBIX N YJICHOB a0
N3o0paxeHne 4ieHOB apu(pMeTUIeCcKoi
79 Y TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM MJIOCKOCTH
N3o06paxeHne 4ieHOB apupMeTudecKoit
80 Y TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM MJIOCKOCTH
81 JIMHENHBIN ¥ YKCIOHEHIIMAIIbHBIA POCT
but6mmoreka [{OK
82 Cr0XHbIE TPOLICHTHI https://m.edsoo.ru/7f43fe
Oe
but6mmoreka [IOK
83 Cno>kHBIC TTPOLICHTHI https://m.edsoo.ru/7f4401
ab
KonrponbHas padora no teme bubmorexa LHOK
84 https://m.edsoo.ru/7f4404

"JucII0BBIE TTOCIIEA0OBATEILHOCTH "

18



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

[ToBTOpeHme, 0600IIEHNE U
cUcTeMaTH3allys 3HaHU. 3amnuch,

85 CpaBHEHUE, NEHUCTBUS C
JIECTBUTEIILHBIMU YUCIIAMH, YHCIOBAs
npsiMasi
[ToBTOpenue, 0600IIEHUE U

86 cucTeMaru3aiys 3HaHui. [IponeHTsI,
OTHOIICHHUS, TPOMIOPITUU
[ToBTOpeHme, 06001IIEeHNE 1

87 cuctemaTtuzanus 3Hanuil. OKpyrieHue,
npuOIMKEeHUE, OlleHKa
[ToBTOpeHme, 0600IIEeHUE U Bubsmorexa [IOK
cucTemMaTu3alus 3HaHuil. Pemenue

88 1 https://m.edsoo.ru/7f443b
TEKCTOBBIX 3371a4 apUPMETHUCCKUM 12
crocobom —
[ToBTOpeHmE, 0600IICHNE U Buborexa [OK
cucreMaTuzanus 3HaHui. Perenue

89 ! https://m.edsoo.ru/7f443¢
TEKCTOBBIX 33J71a4 apUPMETHUCCKUM 44
crocobom =
[ToBTOpeHue, 06001IeHUE U Buborexa LIOK
cucTeMaTr3anus 3HaHui. Pemenne

90 ! https://m.edsoo.ru/7f443f
TEKCTOBBIX 33714 apUPMETHUECCKUM

ea

crocodom td
[ToBTOpenue, 0600IICHUE U Bubnmorexa [IOK
CHUCTeMaTH3allHs 3HAaHHUH.

91 1 https://m.edsoo.ru/7f4441
[TpeobpazoBanue anreOpandecKux ca
BBIPAYKCHUH, TOMYCTUMbIC 3HAYCHHSI =
cHorenTsaL o, Buumorexa LIOK

92 ’ https://m.edsoo.ru/7f4443
[TpeoOpazoBanue anredpanyecKux 64
BBIPKCHHH, JIONYCTHUMbBIC 3HAUCHHUS —

93 [ToBTOpeHME, 006001IIEHUE U Bbu6nuoreka [JOK

CHUCTEMAaTH3aLMs 3HAHUH.

https://m.edsoo.ru/7f4446



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeoOpazoBanue anredpanyecKux
BBIPXKEHU, TOMYCTUMbIE 3HAYCHHUSI

2

[ToBTOpenue, 06001IeHUE U

. but6mmoreka [JOK

94 CHCTEMATH3ATIHA SHAHHHL 1 https://m.edsoo.ru/7f444a
[TpeoOpazoBanme anredpanyecKux 04
BBIPKCHUH, TOMYCTHUMbBIC 3HAUCHHSI -
[ToBTOpEHME, O606III€HIE€ " . Bubsmorexa [IOK

95 CHCTEMATHIAIII SHAMHIH. DynKum: 1 https://m.edsoo.ru/7f444c¢
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX 56
byHKIMHA -
[ToBTOpEHME, 0606H16Hlile u . Bubsorexa LIOK

96 cucTeMaTH3atA f HAHMH, OyHKIMM: 1 https://m.edsoo.ru/7f444f
MOCTPOCHHE, CBOMCTBA N3YYECHHBIX 44
GyHKIHHA —
[ToBTOpEHwME, O606H_[€HIEC u . Bubsmorexa LIOK

97 cHCTEMATH3ALHA v3 HaHuH. OyHKIwY: 1 https://m.edsoo.ru/7f4451
MOCTPOCHUE, CBOMCTBA N3YUCHHBIX 6a
byHKIMA —
[ToBTOpenwue, 0600IIEHNE U

. . bubnmoreka [JOK

98 CHCTEMATHIAIII SHAHHH. DyHKLHH: 1 https://m.edsoo.ru/7f4452
MIOCTPOCHHE, CBOMCTBA N3YICHHBIX 6
GyHKIMHA —
[ToBTOpEHME, 0000IICHUE U bu6nuoreka [IOK

99 cucremarm3anys 3HaHui. [ paduyaeckoe 1 https://m.edsoo.ru/7{4455
pellieHHE YPAaBHEHHUI U UX CUCTEM 16
[ToBTOpEHME, 0000IICHNE U

100 cucreMaTHu3anus 3HaHui. ['paduueckoe 1
pelleHre YPaBHEHHI U UX CHCTEM

101 HroroBasi KoHTpoIbHAs paboTa 1

102 O0001eHre 1 cUCTEMAaTU3ALNS 3HAHUN 1

OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516




MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
NpPoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

BBIHOJ'IHSITB, co4ueTas YCTHBIC U TMCbMCHHBIC HpI/IéMH, apI/I(i)MeTI/I‘IeCKI/IC
I[GI\/JICTBI/ISI C palilMOHAJIbHBIMHA YHCJIaMHU

1.2

HaxomuTh 3HaU€HUSI YUCIIOBBIX BBIPAKEHUH, IPUMEHSITh Pa3HOOOpa3HbIE
crocoObl W MPUEMBI BBIYMCICHUS 3HAYEHUI APOOHBIX BBIPAKEHUH,
coJiepKalinX 0OBIKHOBEHHBIE U JIECATUIHBIE IPOOH

1.3

[lepexoauTh OT 0AHOM (OPMBI 3aIHMCH YUCEN K JPYToi (IpeoOdpa3oBbIBATh
JECATUYHYIO Ip0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JICCATUYHYIO APOOb)

1.4

CpaBHI/IBaTB U YIIOpAA0YMBATDb pallMOHAJIbHBIC YKUClIa

1.5

OxpyrsTh yucna

1.6

BbINOAHATE NPUKHAKY M OLEHKY pe3yJbTaTa BbIYMCICHHUH, OLEHKY
3HAYEHUW YUCIIOBBIX BBIPAKCHHUI. BBHINOIHATE IEMUCTBHS CO CTENEHIMU C
HaTypaJbHBIMU MOKA3aTEISIMU

1.7

[IpuMeHATh TpPU3HAKU JEIMMOCTH, PA3JI0KEHUE HAa MHOXHUTEIN
HATYpaJbHbIX YUCEN

1.8

PemaTth npakTUKO-OpUEHTUPOBAHHBIE 3aJ]a4l, CBSI3aHHBIE C OTHOILIEHUEM
BEJINYMH, IIPONIOPLAOHAIBHOCTBIO BEJIMYHUH, IIPOLIEHTaMH,
HMHTEPIPETUPOBATH PE3YJbTAThl PELICHUS 3a/1ad C YYETOM OIpaHUYECHMH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMAaTPUBAEMBIX OOBEKTOB

Anrebpanyeckue BbIpaKeHUs

2.1

Wcnonb3oBath  anreOpandeckyr0 TEPMHHOJIOTHIO UM CHMBOJIMKY,
IPUMEHSTH €€ B POLIecCe OCBOEHUs yUeOHOro Marepuaa

2.2

Haxomuth 3HaueHnss OYKBEHHBIX BBIPQXEHUI MPU 3aJaHHBIX 3HAYCHMSX
MEPEMEHHBIX

23

BreimonHsITh HpCOGpa3OBaHI/ISI OCJIOTO  BBIPpAXCHUA B MHOI'OYJICH
IIPpUBCACHUCM HO,HO6HBIX CJ1araCMbIX, paCKpPbITUEM CKOOOK

24

BBINOAHATE YMHOXKE€HHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWJIECHa Ha
MHOTO4JIEH, PUMEHSATH (DOPMYIIBI KBaIpaTa CYMMBI M KBaJIpaTa pa3HOCTH

2.5

OcyuiecTBIATh Pa3ioKEHUE MHOTOUJIEHOB HAa MHOMHUTEIU C MOMOILbIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTENS, TPYNIHUPOBKHU ClIaraeMbIX,
MpUMEHEHUS (HOPMYI COKPAIIEHHOTO YMHOKEHUS

2.6

HpI/IMeH}ITB npe06pa3OBaHH51 MHOT'OYJICHOB JJIsI PCIICHUA Pa3JIMYHBIX
3aaa4 U3 MaTeMaTUKKW, CMCKHBIX IIPEAMCTOB, U3 peanbﬂoﬁ IMPAKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYypAJIbHBIMHU IOKAa3aTEIsIMU IS
peoOpa3oBaHus BhIPAKECHUN

ypaBHeHI/IH H HCPAaBCHCTBA

3.1

Pemiath nuHelHbIE ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHSIS TTpaBUIIa
nepexojia OT UCXOAHOTO YPaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsTsb,
SIBJISIETCS JIU YHCIIO KOPHEM YpaBHEHHS

3.2

[TpuMeHsaTh rpaduueCKre METOIbI PU PEIICHUH JIMHCHHBIX YPAaBHCHUH U




UX CUCTEM
33 [TonOupars mpuMepsl map 4Yucen, SBISIOUIMXCS PELICHHUEM JIHMHEWHOIo
ypaBHEHUS C ABYMs MIEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IMJIOCKOCTH TpaHK JIMHEHHOTO YpaBHEHUS C
34 JIBYMsI TIEpEMEHHBIMHU; IMOJIb3YACh TIpadUKOM, HPUBOJUTH IMPUMEPHI
pelleHus ypaBHEeHUs
35 Pemath cuctembl ABYX JIMHEHHBIX YPaBHEHUI C IByMsI IEpEMEHHBIMU, B
TOM 4uCIIe rpaduuecku
CocTraBnaATh U peliaTh JWHEWHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH MO YCJIOBUIO 3374, UHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1a4M MMOJYYEHHbIN pe3yJibTaT
4 Koopaunatel u rpaduku. PyHKIIUK
N300paxkaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIUE
4.1 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBaJbl, 3alHMChIBATh
YHCIIOBBIC TPOMEKYTKH Ha aNreOpandeckoM si3bIKe
4.2 OTMmeuath B KOOPAMHATHOM MIIOCKOCTH TOYKH MO 33/IaHHBIM KOOPAMHATAM
4.3 Crpowuts rpaduku auHedHbIX GyHKIMH. CTpouTh rpaduK PYHKIUHU Y = [X]
OnuceiBaTh ¢ TMOMOILIBI0 (YHKIUN H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTh, BpEMs, pPACCTOSIHUE, LIEHY, KOJHMYECTBO,
CTOMMOCTb, POM3BOUTEIHHOCTD, BpeMsi, 00hEM pabOThI
4.5 Haxonuth 3HaueHre GyHKIUH 110 3HAYEHHIO €€ apryMeHTa
[Tonumars rpaduyeckuii crocod mpeacTaBiIeHus U aHaiau3a UHpopmanuu,
4.6 W3BJIEKaTh U MHTEPIPETUPOBATH MH(GOpMAILMI0 U3 TPadUKOB peabHBIX
MPOLIECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
IpoBepHEMOro IIpoBepsiembie HpeMeTHbIe Pesy.IbTATEI 0CBOEHNs OCHOBHOM
peayanTaTa o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1

Uncna v BEIUMCIICHUS

1.1

Hcnonp3oBaTh  HaydajgbHblE  NPEJICTABICHHS O  MHOXECTBE
JIEUCTBUTEIIbHBIX YUCEN JJISI CDABHEHUS, OKPYTJICHHS U BBIYUCIICHUI,
nu300paxarh JEHCTBUTENbHBIE YHCIIa TOYKAMHU Ha KOOPIWHATHOU
IPSIMON

[IpumeHsTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS,
HaXOAWTh KBAaJpaTHbIE KOPHHU, MCIOIb3Yys MpPU HEOOXOIUMOCTHU

12 KaJIbKYJIATOD, BBITIOJIHSTh npeoOpa3oBaHUs BBIPAXKECHU,
coJiepKalliX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOpHEH

13 Wcnonp3oBath 3amucu OOJBIMIMX M MaJbIX YHCENI C IOMOILBIO

] JECATHUYHBIX Apobeli u crenenei yrcna 10

2 AnreOpanyecKkne BhIpaKEHUS
[IpuMeHATh MOHATHE CTENEHH C ILIEJIBIM MOKa3aTeseM, BBINOJIHAThH

2.1 npeoOpa3oBaHus BBIPAXKEHHUH, COAEPKAMUX CTENEHU C IEIbIM
MoKa3aTesieM
BBINONMHATE  TOXKAECTBEHHbIE MPeoOpa3oBaHUSl  PAIMOHAIBHBIX

2.2 BBIPDAKCHUM HA OCHOBE NPAaBWJI ACHCTBUN HaJ MHOTOWICHAMHU U
anreOpanvdecKuMHu JIPOoO0sSIMH

2.3 PackiiaipiBaTh KBaApaTHBIN TPEXUIECH HA MHOXKHUTEIN




2.4

[IpumensTs npeoOpa3oBaHMs BHIPAKEHUHN ISl pELICHUs pa3IU4HbIX
3a/1a4 U3 MAaTEMAaTUKU, CMEXHBIX [IPEAMETOB, U3 PEAIILHON IIPAKTUKU

YPaBHCHI/IH H HCPAaBCHCTBA

3.1

PemaTe HHHeﬁHBIe, KBaJApaTHbIC YpPAaBHCHUA MW PaAOUOHAJIbHBIC
YpaBHCHU:A, CBOIAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYMs1
INEPEMCHHBIMU

3.2

[IpoBoauTh mpoOCTEHIIUE HCCIENOBAaHUS YpPaBHEHUH U CHCTEM
ypaBHEHHUW, B TOM 4YHCI€ C NPUMEHEHHEM TpadudecKux
npe/cTaBlICHUN (yCTaHABIUBATh, UIMEET JIM YpaBHEHHE WM CUCTEMa
YPaBHEHUI pELIEHUs], €CJIU UMEET, TO CKOJIbKO, U IPOYEE)

3.3

Ilepexoguts OT cloBecHOW (OPMYIMPOBKH 3agaud K €
asireOpanyeckoi MOJIENIU C IOMOUIbIO COCTABICHHS YpaBHEHHs MIIH
CUCTEMBl YPaBHEHUW, HHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTCKCTOM 3a/1a4M ITOJIYYCHHBIN pe3yIbTaT

34

[IpumenaTh CBOWCTBA YHMCJIOBBIX HEPABEHCTB [JIi CpPaBHEHUS,
OLICHKH, pellaTh JIMHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM U UX
CHCTEMBI, 1aBaTh rPaUIECKYI0 WILUTFOCTPAIIIMIO0 MHOYKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIMU

4.1

[loHumaTh M HCIONB30BaTh (YHKLUMOHAJIbHBIE MOHATHS M S3BIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAUYECHUs), ONpPEAEIATh 3HAUCHUE
(YHKIMY 110 3HAYEHUIO apryMEHTa, ONpeAeNsaTh CBOMCTBA (PyHKIUH
1o e€ rpaduKy

4.2

Crpouts rpaduku JeMeHTapHbIX (YHKINN BUA:

y =k/x

Y

kix

, Y =X,y = X%, y = |X|, onHChIBaTh CBOMCTBA YUCIOBOM (YyHKIUU IO €&
rpauky

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHI/IBaTB U YIIOPAAOYHBATHL PALMOHAJIBHBIC W HUPPALMOHATIBHBIC
qucia

1.2

BrimonHaTh apudmeTrueckue NeHCTBUS ¢ palliOHaIbHBIMU YHUCITAMU,
coueTasi yCTHbIE M TUCbMEHHbIE MIPUEMBI, BBITIOJHITH BHIYUCIICHUS C
UppalMOHATIbHBIMU YHCIIAMU

1.3

Haxonuth 3HaueHUs CTENEHEW C LEeNbIMU MOKA3aTeIIsIMU U KOPHEH,
BBIYHUCJISITE 3HAYCHU A YU CJIOBBIX BLIpa)KCHI/If/’I

1.4

OprFHHTL ﬂeﬁCTBHTeHLHBIe quciia, BBIIIOJIHATH IIPUKUAKY
peE3yJibTaTa BI)I‘—II/ICJ'IeHI/II\/'I, OIICHKY YMCJIOBBIX BBIpa}KeHI/Iﬁ

YpaBHEHHsI M HEpABEHCTBA

2.1

Pemwlate nuHENHBIE M KBaJpATHBIC YpPAaBHEHMS, YPaBHEHH,




CBOJISIIMECS K HUM, IPOCTENIIINE TPOOHO-pallOHAIbHbIE YPABHEHUS

2.2

Pemate cucTemsl IByX JTMHEHHBIX YPABHEHHM C BYMS IEPEMEHHBIMU
Yl CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJJHO YPABHEHHE HE SBIIACTCS
JIMHENHBIM

23

Pemrate TeKCTOBBIE 33/1a4K ANreOpamyecKUM CIIOCOOOM € TIOMOIIBIO
COCTaBIIEHUS] YPAaBHEHMSI WJIM CHUCTEMbI JIBYX YpaBHEHUH C JByMs
NepeMEHHBIMU

24

[IpoBoauTh MpOCTEWIINE HCCIENOBAHUS YPABHEHUHM U CUCTEM
YPaBHEHMH, B TOM UHCJIE€ C IPUMEHEHHEM TIpadUuUecKUx
IpEJCTaBICHUN (HallpUMep, YCTaHABJIMBATb, UMEET JIM ypaBHEHUE
WIN CHCTeMa YpPaBHEHHUH pellIeHHs, €CIIM UMEET, TO CKOJIBKO)

2.5

Pemwlate sMHEVWHBIE HEpPABEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA,
n300pakaTh pelIeHUE HEPABEHCTB Ha YHCIOBOM MPSAMOMA, 3aIIUCHIBATh
peuieHue ¢ NOMOLIBI0 CHMBOJIOB

2.6

Pemate cucTeMbl JIMHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIIOYAOMIUC KBAaAPATHOC HCEPABCHCTBO, I/I306pa)KaTB peuieHuc
CHUCTCMbI HCPABCHCTB HA YHCIIOBOM HpHMOﬁ, 3aIMMCbIBATh PCIICHUE C
IMIOMOIIIBKO CUMBOJIOB

2.7

Hcnonn3oBath HCPABCHCTBA IIPpU PCIICHUHN PA3JIMYHBIX 3a1a4

DOyHKIMU

3.1

PacnosnaBate  (yHKIMM  HM3Y4YCHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKH PACIOJOKEHUE Ha KOOPAWHATHOW TUIOCKOCTH
rpadukoB pyHkiuid Bunma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HA4YCHUU KOA((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
dbyHKIMI

3.2

[Toka3plBaTh CXEMAaTHYECKHU pACMOJOKEHHE Ha KOOPJAMHATHON
IUIOCKOCTU TpadukoB GyHKIMHA BUIa y = VX, y = |X| ¥ ONUCHIBATh
cBOMcCTBa PYHKITUH

3.3

Ctpouts M u300paxkaTb CXEMaTUYECKH TIpaUKU KBaJApPaTUUHBIX
(yHKIMHA, ONKMCHIBATH CBOWCTBA KBAaJAPATUYHBIX (YHKUMUN IO HX
rpaduxkam

34

Pacno3naBate KBaJpaTW4yHyl0 (QYHKIUIO 1O (opMyiie, TPUBOANUTH
IpUMeEpbl KBAaJPAaTHUUHBIX (YHKIMHA U3 peabHON XKHU3HH, (HU3UKH,
reOMEeTpHUH

ApudmeTndeckasi U TeOMETPHUYECKast TPOTPECCUU

4.1

Pacno3naBatp apu(MeTHUECKyI0 M TEOMETPUYECKYI0 MpPOTPECcCUH
IPU pa3HBIX CIOCO0Aax 3a/1aHus

4.2

BBINONHATE BBIYMCIEHHUS C HCHOJIb30BAaHHMEM (OPMyJl n-TO 4ieHa
apru(METHYECKON U TeOMETPUIECKOI Iporpeccuii, CyMMBbI EPBIX N
YWICHOB

43

I/I306pa>KaTB YJICHBI IOCIC0BATCIIBHOCTH TOYKaMU Ha
KOOp,[II/IHaTHOP'I INJIOCKOCTH

4.4

Pemiate 3amaum, CBsI3aHHBIE C YKMCIOBBIMHU MOCIEAOBATEIILHOCTAMH,
B TOM WYHCJIC 3aJa4d W3 PEAIbHOW JXHM3HU (C HCIOJIb30BaHUEM
KaJbKYJISATOPA, IUGPOBHIX TEXHOIOTHI)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC
Koa ITpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0/ OT OJHON (HOPMBI 3amucu
1.1 npobeit k apyroi. [ToHsATHE panMOHATBLHOTO YKCIA, 3alKCh, CPABHECHHE,
YHOPSA0OYMBAHUE PALIMOHAIBHBIX YHCE
12 Apudmernueckre IeMCTBUS C pallMOHATBHBIMU 4KciIaMu. Pemienue 3amau
' W3 peaJbHOM MPAKTUKK HA YacTH, Ha Ipodu
13 Crenenp Cc HaTypaJbHBIM I[IOKa3zaTeJeM: OMIpeNeleHHue, MpeodpazoBaHueE
BBIPQ)KEHUI Ha OCHOBE ONpPEICICHHUS, 3aHCh OOIBIINX YHUCEI
1.4 [TporeHTsl, 3anUCh MPOLEHTOB B BUAE ApoOu M IpoOU B BUIE MPOLEHTOB.
Tpu ocHOBHBIE 33/1a4K HA MPOLIECHTHI, PELICHHE 33124 U3 peabHON MPAKTUKU
15 [IpumeneHne nOpPU3HAKOB JEIUMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
HaTypaJIbHbIX YHCEI
1.6 PeanpHple  3aBuCMMOCTH, B TOM 4ucjie TpsiMas W oOpaTHas
IPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKeHUs
21 IIepeMeHHBIE, YNCII0BOE 3HAUYEHUE BBIPAYKEHHUS C IIEPEMEHHOMU. J[oITyCTUMBIE
3HAYEHHUSI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXJIy BEJIMYUHAMH B BUAE (DOPMYIIBL
' Boruncnenus o hopmynam
73 IIpeoOpa3oBanue OYKBEHHBIX BBIP@XEHUH, TOXKAECTBEHHO paBHbIC
BBIPKCHUS
24 CBoJCTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 Onnounensl 1 MHOTOUWIEHBL. CTenieHb MHOTOWIEeHA. ClloKeHUE, BRIUUTAHUE,
YMHOX€HUE MHOTO4JICHOB
@opMynbl COKPAIEHHOTO YMHOXKEHMS: KBaJApaT CyMMBl M KBaapar
2.6 pazHoctu. dopmyna pasHocTH KBajapaToB. Pa3ioskeHHe MHOTOWIEHOB Ha
MHOXHUTENIH
3 YpaBHeHus
31 VYpaBHEeHHE, KOpPEHb YPaBHEHNs, NpaBUIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN
39 JInHenHoe ypaBHEHHE C O\:HHOI\/'I HepeMeHIEOﬁ, YUCIIO KOPHEW JIMHEMHOTO
YpaBHEHHUs], PELLICHUE JIMHEHHBIX YpaBHEHHM
33 CocraBnenune ypaBHej{I/If/i I10 YCJIOBHIO 3a/1a4ul. PelieHne TeKCTOBbIX 3a/1a4 ¢
MIOMOIIbIO YPaBHEHUI
34 JIuneliHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMHU U €ro rpaduk
CucreMa IBYyX JIMHEMHBIX YpaBHEHHH C JBYMsI MEpEMEHHBIMU. Perienue
3.5 CHCTEM ypaBHEHHH crIocOOOM MOACTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaguku. @yHkuuu
4.1 Koopannara To4uky Ha npsMoi
4.2 Uucnosble IpOMEXKYTKH. PaccTosiHue MKy ABYMSI TOUKaMU KOOPAMHATHOU




IPsIMOI
43 [IpsimoyronpHas CHCTEMa KOOPJHHAT, OCH Ox u Oy. AbGcuucca 1 opauHaTa
TOYKH Ha KOOPJUHATHOM TIOCKOCTH
44 [Tpumepsr Fp%(I)I/IKOB, 3alaHHBIX opMynaMu. UTeHne rpa@uKoB peasbHBIX
3aBUCHUMOCTEMN
4.5 [Monsitre pynkuuu. 'paduk dpyakuu. CroiicTBa GpyHKIMN
4.6 Jluneitnast pyukuus, e€ rpaduk. I'paduk hyHKINHN Y = |X]
47 l“pa(bnqecE(oe pelieHue JMHEHHBIX YPaBHEHMM U CHCTEM JIMHEMHBIX
ypaBHEHUU
8 KUIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
11 KBanpatubiii kopenb u3 uyucna. [loHsatue o0 upparroHAIBLHOM YHCIIE.
) Jecsatuunble mpuOIMKeHHs UpPallMOHATBHBIX YHCEl
CpoiicTBa apu(MeTHYeCKUX KBAJPATHBIX KOPHEH M WX MPUMEHEHHE K
1.2 npeoOpa30BaHUIO YUCITOBBIX BBIPAKECHHI u BBIYMCIICHUSIM.
JlelicTBUTENIbHBIE YHCIIA
1.3 CreneHb c 11€TbIM NIOKa3aTeseM U e€ cBoiicTBa. CTaHapTHas 3alKCh Yuciia
2 AnreOpanueckue BbIpaKeHHs
71 KBampatuplii TpéxuneH, pa3lioKeHHE KBaApaTHOTO TpEXUleHa Ha
MHOKHUTEJIH
2.2 Aunre6panueckast 1po6b. OCHOBHOE CBOMCTBO aireOpandecKon apoodu
2.3 CrnosxeHue, BBIYMTAHNUE, YMHOXKCHHUE, JICTICHUE aNTreOpandecKux Ipooeit
2.4 PanmonansHbIe BRIpKEHUS M MX TIPeoOpa3oBaHue
3 YpaBHEHMs 1 HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opmyla KOpHEH KBaJpaTHOrO YypaBHEHUS.
Teopema Buera
3.2 Pemienue ypaBHEeHH, CBOASIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
33 [Tpocreiimme ApoOHO-paIMOHATILHBIC YPAaBHEHUS
['padmyeckas MHTEpHIpETALIUs YPABHEHUH C IBYMS IEPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUN C ABYMS NEpeMEHHBIMU. [[puMepbl pereHus: cuctem
HEJIMHENHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemienre TeKCTOBBIX 33124 aNreOpandeckKuM crmocooom
3.6 UuciioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOM
3.8 PaBHOCHUIIBHOCTh HEPABEHCTB
3.9 JIvHeiiHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOM
3.10 CucTteMbl JTMHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOMN
4 OyHKIMHT
41 [Tonstue ¢ynkuun. OOIACTh ONpenesaeHuss U MHOXECTBO 3HAaYCHHM
' byskun. CnocoOs! 3aganus GpyHKIUN
4.2 I'paduk dynkmmu. UteHue cBoiCcTB QyHKIMH 10 €€ rpaduky
4.3 [Tpumeps! rpadukoB PYHKITUH, OTPaKAIONMIUX PEeaTbHBIE MPOIECChI




44 OYHKIIMK, OMHCHIBAIONIUE TPSIMYI0 M OOpaTHYI NPOIMOPIHMOHAIBHEIE
' 3aBHCHMOCTH, UX TpaduKu
4.5 @yHKIUU y =x? y = x’
4.6 OyHKIMH Y = vX, Y = |X|
4.7 ['padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHM
9 KJIACC
Kon ITpoBepsieMblIil 3JIeMEHT COAEPKAHUS
| Uucna v BBIYUCICHUS
11 ParionanbHble yKcia, MppalioHalbHBIE 4YHCIa, KOHEYHbIE U OECKOHEUHBIE
] JIECSITUYHBIE IPOOU
MHOK€ECTBO  JEUCTBUTEIIBHBIX  YHUCEJ, JICMCTBUTEIIbHBIE YHCIA  Kak
12 OecKOHEYHbIE JECATHHBIE npobu. B3auMHO oOJHO3HAYHOE COOTBETCTBHE
MEXJy MHOXKECTBOM JIEUCTBUTENBHBIX YHCET M KOOPJAMHATHOM MPSIMOM.
CpaBHeHME ICHCTBUTEIBHBIX YHCEII
1.3 Apudmerrueckue IUCTBUS C ACHCTBUTEIBLHBIMH YUCIAMU
W3mepenus, npubnnxeHus, olieHKu. Pazmepsl 00bEKTOB OKPYIKAIOLIET0 MHPA,
1.4 JUTUTEIIHHOCTh TPOIIECCOB B OKpYy»Karoiiem mupe. [IpubnmxéHHoe 3HaYeHHE
BEJIMYUHBI, TOYHOCTH MpuOImkeHus. Okpyrienue yucen. [Ipukuaka u oreHka
pE3yIbTAaTOB BBIUMCICHUMN
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 YpaBHEHUS C OJTHOM NTEpPEMEHHOM
2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJSAIIUXCS K TMHEHHBIM
2.3 KBanparHoe ypaBHeHue. PellieHre ypaBHEHHM, CBOASIIMXCS K KBaAPATHBIM
24 BHKB:cmpavTHoe YPaBHEHNE. [IpuMmepsl pemieHHs ypaBHEHUH TpPETbeW U
YETBEPTOM CTETEHEN pas3ioKEeHUEM Ha MHOKUTENU
2.5 Pemenne 1poOHO-pallMOHANBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHEHHE ¢ IBYMS NTEPEMEHHBIMU U €T0 Tpaduk
2.8 PelieHne cucTeM IByX JJMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM JBYX YPaBHEHHI, OJTHO U3 KOTOPBIX JIMHEIHOE, a ApPYyroe —
BTOPOM CTETIEHU
2.10 I'padmueckas uHTEpIIpeTaLs CUCTEMBI YPAaBHEHHUH C IBYMS IEpEMEHHBIMH
2.11 Pemienne TeKCTOBBIX 337124 alredpandeckum crnocodbom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue TuHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBanpatHble HEpaBEHCTBA
216 I'paduueckass uHTEpIIpETAIlMsl HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MepEMEHHBIMU
3 OyHKIUU
31 KBagpatnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. IlapaGona, KoopAMHATHI
BEPIIUHBI MapadoIIbl, OCh CAMMETPUH TTapa0OJTbI
3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBOICTBa




33 I'paduku pynkumii y=k/x, y = x° u ux cBoiicTBa
34 I'paduku QyHKIHMI, M UX CBOICTBA
4 UwucoBble MOCIeI0BaTEIbHOCTH
41 Omnpenenenue u crocoObl 3a/1aHusl YUCIOBBIX NIOCIEA0BATEIbHOCTEN. 3ajaHKe
' MOCJICIOBATEILHOCTH PEKYPPEHTHOM popMyior U hopMyJIoi #-TO YieHa
49 Apudmerrndeckass mporpeccusi. DopMynbl n-TO WieHa apuMETHUECKOU
MIPOTPECCUU, CYMMBI MIEPBBIX 71 YJICHOB
43 I'eometrpuueckass mporpeccusi. Dopmyiibl n-r0  4jeHa TEOMETPUUECKOU
MIPOTPECCUH, CYMMBI NTEPBBIX 7 YWICHOB
N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUYECKON Mporpeccuit
4.4 TOYKAMU HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAJIbHBIN
pocT
4.5 C1no’kHbI€ TPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOIO
o0urero odopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MNOHATHUSAMU: MHOXKECTBO, IOJMHOKECTBO,
Omepalyy HaJ MHOXECTBAMH; YMEHHUE OIEpUpOBaTh MOHATUIMMU:
rpad, cBS3HBIN rpad, 1epeBo, UMUK, TPUMEHAITh UX MPU PEUICHUU
3aa4; yMEHHE UCIOJb30BaTh rpaduueckoe MpeacTaBiIcHHE
MHO’KECTB JUIsl OINKCAHUSl pEalIbHbIX IPOLIECCOB W SIBJIECHUH, NpHU
pelleHuu 3a7a4 U3 JPYTuX YU4eOHbIX MPEeIMETOB

VYMmenune OIICPHUPOBATDL NTOHATUAMU: OIMPCACICHHUC, aAKCUOMA, TCOpPEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3dHaBaTb HWCTHUHHBIC UW JIOKHBIC
BbICKA3bIBAHUA, IMPUBOIUTL IIPHUMCPBI MU KOHTPIIPUMCPLBI, CTPOHUTH
BBICKA3bIBAHHUA U OTpUIIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUIMU: HATYPAIBHOE YHCIIO, IIPOCTOE U
COCTaBHOE 4YHCIIO, JAEIUMOCTb HATYPAIBHBIX YHUCEIN, IPU3HAKH
JETUMOCTH, IIeJI0€ YHUCIO0, MOMAYJIb YUCIa, OOBIKHOBEHHAs JIpoOb U
JecATU4Has 1po0b, CTAHAAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJpaTHBIH KOPEHbD;
YMECHHME BBINOJHATH JCHCTBHS € YWCIAMH, CpPaBHUBATb W
yHOpAIOYMBATh YHUCJIA, IPEACTABIATH YHUCIA Ha KOOPAMHATHOU
IPSMOM, OKPYIVIATH YHWCIIA; YMEHHUE JENIaTh NPUKUIKY U OLICHKY
pe3yibTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHATUSAMHU: CTEIEHBb C LENBIM ITOKA3aTEIIEM,
apudMeTUYECKHI KBaIpaTHBIM KOPEHb, MHOTOUJIEH, aJlreOpandecKas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOU CTEICHH
OOJIbIlIE €IUHUIIBI; YMEHHUE BBITIONHIATH PAcU€Thl MO (opmysiaM,
npeoOpa3oBaHus UENbIX, APOOHO-PAlMOHANBHBIX BBIPAKCHUH U
BBIPAXKEHHUI ¢ KOPHSAMHM, PA3JIOKEHHE MHOTOWJICHAa HA MHOYKUTEIIH, B
TOM YHCIE C HUCHOJIb30BaHUEM (OPMYNT Pa3HOCTH KBaJpaToB H
KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUAMM: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM IEepEeMEHHOW, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBAIPATHbIE YPABHEHUS,
JIpOOHO-pallMOHAIbHBIE YPABHEHUS C OJHOW MEPEMEHHOH, CHUCTEMbI
JBYX JIMHEVHBIX YPABHEHUH, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHblE U JPOOHO-palOHAJIbHBIE HEPAaBEHCTBA C OAHOI
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONIb30BaTh KOOPIAUHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb Ul M300pa)KeHUs pelieHui
YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMenue omnepupoBaTh MOHATHAMH: (GyHKIUS, Tpaduk GYHKIUH,
HYJIH (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJbllIee W HAaUMEHbIIee 3HAYCHUs
GbyHKIMH; yMEHHE OIIepUpPOBaTh MOHSTUSMU: npsimMast
IPONOPIUOHATILHOCTD, IMHEHHAs PYHKIMS, KBaapaTUuyHas PyHKIUS,




oOpaTHass MPONMOPLUUOHATBHOCTh, Mapaboia, rurnepbosa; yMeHHe
CcTpouTh rpaduku  QYHKIHUH, HUCHONB30BaTh Tpaduku Ui
OTIpe/ICIICHUSI CBOWCTB IPOIECCOB M 3aBHCUMOCTCH, JJIS PEIICHUS
3a/a4 U3 JPYrux y4eOHBIX MPEeIMETOB M pealbHON KU3HU; YMEHHE
BbIpAXaTb q)OpMy.HaMI/I 3aBUCUMOCTH MCXKY BCIIMUMHAMU

YMeHue ONneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIIBbHOCTD,
apupMeTHyecKkass M TeOMETpUYEecKas IPOrpecCHH; yMEHHe
UCIIOJIb30BaTh CBOWCTBA MOCIEA0BATENbHOCTEHN, (hOPMYIIBI CYMMBI U
o011ero 4ieHa Mpy pelIeHuy 334ad, B TOM YUCIE 3aJad U3 JIPYTUx
y4eOHBIX MPEIMETOB U PEATILHOU KU3HU

YMeHue pemars 3aa4u pa3HbIX TUIOB (B TOM YKCII€ HA MPOIEHTHI,
IO WM 4YacTH, JBIKEHHE, paboTy, IIeHy TOBapOB U CTOHMMOCTD
TIOKYTIOK U YCJIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTH YIIPABIICHUS JIMYHBIMA
U ceMeWHbIMH (DMHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
YpaBHEHUSI, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3a/1a4H,
HCCJIEIOBATh MOJyUYEHHOE PEIICHUE U OLIEHUBATh MPaBIONOI00HOCTh
MOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATHIMU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHas, yTOlI, MHOTOYTOJIbHHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEyroJbHUKH,
NpPSMOYTOJIbHBIM TpPEyrojbHHUK, MeauaHa, OUCCEKTpuca U BbICOTA
TPEYrojiibHUKA,  YeTBIPEXYTOJBHHMK,  Mapajuiejorpamm,  pomo,
OPSMOYTOJIIBHHK,  KBajpaTr, Tpameuus; OKPYKHOCTb,  KpYyT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypamH;
YMEHME penlath 3aJadd, B TOM YUCIIE U3 NOBCEIHEBHOM >KM3HM, HA
HaXO0XEHUE T€OMETPUUECKHUX BEJIMYHMH C IPUMEHEHUEM U3YUYEHHBIX
CBOMCTB (uryp u pakToB

10

YMeHue omnepupoBaTh MOHATHUSMHU: PABEHCTBO (PUTyp, PaBEHCTBO
TPEYTrOJIbHUKOB; NMapaJlJIeIbHOCTh U MEPHEHANKYISIPHOCTh MPSIMBIX,
Yroja MEXAy NpSIMbIMHM, NEPIECHANUKYJAP, HAKIOHHAsA, INPOEKIHS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKM M IPSIMOM; yMEHHE pacliO3HaBaTh PaBEHCTBO,
CUMMETpUIO U moxobue  ¢uryp,  MHapasIeNbHOCTh U
NEPHEHANKYISIPHOCTD MIPSIMBIX B OKPYKAIOIEM MUPE

11

YMeHue omnepupoBaTh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YIoi
(BemMuMHA yIIiia, CHHYC U KOCHHYC yTIja TPEYroJbHMKA), IUIOIIAb;
yMEHHE OIIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TNPUMEHITh (OpMyNBl MEepUMETpa U IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U IUIOLIAAN Kpyra, o0bema
OpSMOYTOJIBHOTO Napajviesienunea; yMeHue NMPUMEHATh MPU3HAKH
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHHKA,
teopemy [ludaropa, TpuUroHomeTpuueckue COOTHOLICHHUS IS
BBIYMCJICHHMS] IJIMH, PACCTOSIHUM, IIJI0IIAeH

12

YMmenne wu300paxarh IUIOCKHEe (UTypel M WX KOMOWHAIWH,
IPOCTPAHCTBEHHbIE (HUTYPHl OT PYKH, C MOMOLIBIO UYEPTEKHBIX
MHCTPYMEHTOB U OJJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY MWJIH
CHMBOJILHOMY OITCaHHIO

13

YMeHue omnepupoBaTh TMOHATHSAMHU: MPSIMOYTOJbHAas CHCTEMa
KOOpPJIMHAT;, KOOPJAWMHATHI TOYKH, BEKTOpP, CyMMa BEKTOpOB,




IPOU3BEEHNE BEKTOpa Ha YHCIO, CKaJspPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIOJb30BATh BEKTOPbl M KOOPAWMHATHI st
MIPEACTABJICHHS JAaHHBIX U PEIICHHs 3a7a4, B TOM YHCIIE U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEATbHOM KUZHU

14

YMeHue onepupoBaTh IOHATHAMHU: CTOJOMKOBBIE U KpPYrOBBIE
quarpamMmbl, TaOnMIbl, CcpexHee apupMeTHYecKoe, MeauaHa,
HauOoJIblllee U HaMMEHbIIee 3HaYeHUs, pa3Max 4YMCIOBOro Habopa;
YyMEHHE W3BJEKaTh, HMHTEPIPETUPOBATh M  MPeoOpa3oOBbIBATH
UHQOPMALIMIO, MPEICTaBIEHHYI0 B Ta0iMIax M Ha JauarpamMMax,
OTpaXKaIoIyI0 CBOMCTBA U XapAaKTEPUCTUKHU PEAIbHBIX MPOLIECCOB U
SIBJICHUH; yMEHHME pacllo3HaBaTh W3MEHUMBBIC BEJIWYUHBI B
OKpY arolleM MUpe

15

YMeHne onepupoBaTh MOHITHSAMU: CIyYallHBIM OMBIT (CIy4alHBIN
SKCTICPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA HCXOJ)
CIIy9aifHOTO ONBITA, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAaXOJAUTh BEPOSITHOCTH CIIy4YalHBIX COOBITHUI B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU; YMEHHE peIlaTh
3a/la4yil METOJIOM OPTaHHW30BAaHHOTO Mepedopa U ¢ HCIOIb30BAaHHEM
NpaBUJia YMHOXKCHHUS, YMEHHE OIEHUBATh BEPOSTHOCTH PEATBbHBIX
COOBITU U SIBJICHUI, MOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKpPYKAIOIIEM MHpPE WU B IKU3HU;
3HAKOMCTBO C IOHSTHEM HE3aBHCHMBIX COOBITHI{; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEN U €T0 POJIbIO B MACCOBBIX SIBICHHSIX

16

YMeHue BbIOMpPATh MOAXOAALINA M3YYEHHBIH METOJ NSl PEeIICHUs
3a/1a4¥, IPUBOJUTH NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MATEMAaTUKU
B MCKYCCTBE, OIMCBIBATH OTACIIBHBIC BBINAIOIIUECS PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTUSA MATEMAaTUKU KaK HAyKH, IPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUI U X ABTOPOB B OTEUECTBEHHOU
Y BCEMHUPHOW UCTOPUHU




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCTICHUS
1.1 HartypanbHble u niensle yncia. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHbIE U  JECSATHUYHBIE JApOOM, MPOLEHThl, OECKOHEUHbIE
) MIEPUOIMYECKHE IPOOH
13 Panmonaneupie uncna. ApudmeTnyeckue OMEpaluyd C PalMOHAIbHBIMU
YUCIaAMHU
1.4 JleiictBuTenbHbIe ynciia. ApudMeTHIecKue onepamnuy ¢ JeHCTBUTEIHHBIMU
YUCIaAMHU
15 [TpubmmkEHHbIE BBIMHCIICHNA, TIPABUIIA OKPYTJICHNA, NPUKHKA 1 OLCHKa
pe3yJbTaTa BEIYMCICHUN
2 AnreOpanyeckue BbIPaKESHH
2.1 bykBeHHbIE BhIpaKEHHS (BBIPAXKEHUS C IEPEMEHHBIMHU )
29 Crenenb ¢ uenbiM nokazarenem. CTENeHb ¢ pallMOHAIBHBIM MOKAa3aTEeJIEM.
CBoiicTBa CTeIEHU
2.3 MHoTrOo4WIeHbI
24 AnreOpanueckas qpoob
25 Apudmernueckuif  KOpeHb  HaTypalpHOW  cremeHd. JleWcTBus ¢
apu(MeTHYeCKUMU KOPHAMHU HATYpaJIbHOM CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
31 enble n v):[p06Ho-pauI/10HanLHme ypaBHeHUsA. CUCTEMBI U COBOKYITHOCTH
ypaBHEHUU
39 Lenble u npoOHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
33 Pelienne TeKCTOBBIX 3a71a4
4 UucioBbie OCIIeI0BATEIbHOCTH
4.1 [TocneoBaTeIbHOCTH, CLIOCOOBI 3aJaHuUs IMOCIEI0BATEIbHOCTEH
49 Apudmerndeckass U reoMerpuueckas mnporpeccud. dopmyrna CIOXKHBIX
MIPOIICHTOB
5 DOyHKIMHT
Oyukmnus, cnocoObl 3amanus QyHkmun. ['paduk GyHkmmm. OOIacTh
ompejieNieHuss W MHOXECTBO 3HaueHud ¢yHkuuu. Hynmu ¢dyHKuum.
5.1. [TpomexxyTku 3HaKOMOCTOSIHCTBA. [IpOMEKyTKH MOHOTOHHOCTU (PYHKIIUU.
MakcuMymbl U MHUHHUMYMBI (QyHkuuud. Haumbonbliee M HauMeHblee
3HaYeHUE (PYHKIIMH HA TIPOMEKYTKE
6 KoopauHatsl Ha npsAMoOi ¥ TJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyrojapHUK
7.3 MHOroyrojabHUKH




7.4 OKpYX HOCTb U KPYT
7.5 N3MepeHne reOMeTpUIECKUX BEJIMYHH
7.6 BekTopbl Ha IJI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 ['padbr

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/subject/17/7/http://school-collection.edu.ru JjiekTpoHHbIE
oOpa3oBaTe/ibHbIE pecypchl K ydyeOHUKaM B ETuHON KoJIeKIMu

www.school-collection.edu.ru

http://www.openclass.ru/node/226794

http://forum.schoolpress.ru/article/44

http://1314.1ru/

http://www.informika.ru/projects/infotech/school-
collection/ http:/www.ug.ru/article/64

http://staviro.ru

http://staviro.ru/

https://m.edsoo.ru/
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