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IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
oOecrieynBaeT U3yuyeHHE IPYTruX TUCHUILUINH, KaK €CTECTBEHHO-HAyYHOT'0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl TPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KU3HH.
PazButne y oOydarommxcsi Hay4dHBIX TIPEACTaBICHWH O TPOUCXOXKIECHHH W CYI[HOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTeMaTHYEeCKOM HAayKOW SBICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS M Ka4eCTB
MBIIUICHUS,, HEOOXOIMMBIX Uil aJanTalid B COBPEMEHHOM IM(poBoM obmiectBe. M3ydenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JEWCTBUSL U BBIBOJIBI, (POPMYIIMPOBaTh yTBepKAeHHUA. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYalONIMXCS: OHH HCIOJB3YIOT JEAYKTHBHBIE U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe mpearnoiaraeT 3HAYUTEIBHBI OOBEM CAMOCTOSTEIBLHOW JAESITEIBHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE peIICHWEe 3ajad  SBJSIeTCsS — peajm3armeit
JeSATeTbHOCTHOTO TPHHIINATIA 00YIeHHUS.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» Aias OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJreOpandecKkue BBIPAKCHUS», «YpPaBHEHHS M HEPaBEHCTBa», «DYyHKIIUWY.
Kaxnmas u3 3THX comepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
M3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMH €T0 JIMHUSAMHU. B Xo/e n3yueHus: yaeOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKHA PACcCyXAaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
sS3BIK. B CBsI3M ¢ 3THM B mporpammy y4eOHOTO Kypca «AnreOpa» BKIFOUEHBI HEKOTOPHIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYeCKOro OOpa30BaHUS H
CTMOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBIsICTCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YHclaa W BBIUUCICHUS» CIY)KUT OCHOBOH JIJIsl JTAJIbHEHINETo
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUAX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XM3HH. Pa3BUTHE TOHATHS O YUCIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMU U HPPANUOHATIBHBIMUA YHCIIAMHU,
(dbopMUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIE. 3aBEpIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpauecKux JHMHUH — «AlreOpandeckue BBIPAKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4arOIIMXCS
MaTEeMaTU4eCKOTO arapara, HEOOXOJWMOIrO Uil PpEHICHUs 3aJad MaTeMaTUKH, CMEKHBIX
MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOTrO 00IIEero 00pa3oBaHHMsI
y4eOHBI  Marepwana TPYyNIUPYETCS BOKPYr  pAlMOHAIBHBIX  BBIPAXKEHHH.  AJsredpa
JEMOHCTPUPYET 3HAYCHUE MATEMAaTUKU KaK s3bIKa JUIsl IIOCTPOCHHUS MaTEMAaTUYCCKUX MOJCIICH,
OIMCAHMSI TPOIECCOB M SIBIICHHUI peabHOTO MHpa. B 3amaun oOydeHus anreOpe BXOIAT TaKxKe
JanmbHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUsS, HEO0OXOJAMMOTO, B YaCTHOCTH, IS
OCBOEHHS Kypca HWHGOpPMATHKH, ¥ OBJIQJCHUC HABBIKAMH JICAYKTUBHBIX PaCCyXICHUU.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpakKEHHs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTRY.

Conepkanne  (yHKIMOHAIBHO-TPAUUECKOW  JIMHUM  HAICJICHO HAa  TOJyYCHHUE
00yJaroIUMuUCs 3HaHUH O (PYHKIMSX KaK BaKHEHIEH MaTeMaTHYeCKON MOJIEIH JIJIsl ONIMCAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX NMPOILIECCOB M SBJICHUN B mpupojae U obmecTtse. M3ydyeHnue
MaTepualia CHOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHs HCIIOJIb30BaTh pa3UYHbIC



BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBbIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU LIMBUIM3ALNAN
U KyJbTYPHI.

CornacHo ywyeOHOMY TutaHy B 7-9 Kiaccax wu3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3leNibl cojepKaHus: «Yuciaa W BBIYHUCICHUS,
«AnredpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUNY.

Ha u3yuenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezeno), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BEIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHON (GopMBI 3ammcu Apodei K
npyroi. IloHsiTHE palMOHATIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIOPAIOUYNBAHNUE PALIMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBHUA ¢ pallMOHATBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeNeM: OIpeleNieHne, MpeoOpa3oBaHie BBIPAKEHUNA Ha
OCHOBE OTPEACIICHUS, 3aNiCh OOJBIIUX 4ncen. [IpomenTsl, 3anuch IPOIEHTOB B BUIE IpOoOU U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4l Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 peabHOMI
MIPAKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCET.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHOHAIBHOCTH.

Aaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaKEHUH, TOXK/IECTBEHHO paBHbIE
BBIpaKEHUS, MpaBWiia MpeoOpa3oBaHusl CyMM M MPOU3BEIEHUH, MpaBuiia pacKpbITUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBolicTBa CTEMEHH C HATYpPaJIbHBIM MOKA3aTEIEM.

OpHounenbl 1 MHOrowieHbl. CteneHb MHorouseHa. Clio)keHue, BBIUMTAaHUE, YMHOKEHHE
MHOTO4YJIEHOB. POPMYIIBI COKPAIlEHHOTO YMHOKEHHS: KBaJapaT CyMMbl W KBaJpaT pPa3HOCTH.
dopmya pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUS, MpaBuiia MPeoOpa3oBaHMs ypaBHEHUS, PAaBHOCUIBLHOCTD
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peuieHue JNUHEHMHBIX ypaBHeHHMM. CocTaBieHHE YPAaBHEHUW 10 YCIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHUE C ABYMs IepeMeHHBIMH U ero rpadpuk. Cucrema JByX JIMHEHHBIX
YpaBHEHUU C JBYMSl IEepeMEHHbIMHU. PerieHue cucteM ypaBHEHUH CIOCOOOM IOICTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a4a4 € MOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara touku Ha npsmol. UucioBble NPOMEXKYTKU. PaccTosiHMe MeXIy ABYMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronpHas cuctema kKoopauHat, ocu Ox u Oy. AOcuucca U opIuWHATa TOYKU Ha
KOOpauHATHOU miockocTH. [lpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. Utenuwe rpaduxon
peanbHbix 3aBucuMocTei. llonarue ¢ynkuuu. [padux ¢ynkuun. CBoiicTBa (YHKIIHIA.
Juneitnas ¢yukuus, eé rpaduk. I'paduk dyakiun y = |x|. [padudeckoe perieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yucsa v BBIYUCTICHUSA

KBangpatHslii kopeHb u3 uucia. Ilonarue o6 wuppanuoHanbHOM uyucie. JlecsaTuyHble
npUOIIMKEHNUS UppaldoHaIbHbIX yncen. CBoiicTBa apupMeTHYECKUX KBaJPATHBIX KOPHEH U MX
IpUMEHEHHE K IMpeoOpa3oBaHMIO YHMCIOBBIX BBIpAKEHUH M BblUMCIeHUsAM. [leificTBUTENbHBIE
qucia.

Crenens ¢ 1enbIM MOKa3zaTeneM U €€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

AJredpanyecKkue BbIPaKeHHs



KBagparHblil TpEXUIEH, pa3JIOKEHUE KBAAPATHOTO TPEXUWICHA HA MHOKHUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWMCTBO airebpamveckoid npodu. CroxeHwue,
BBIUMTaHHE, YMHOKCHHUE, JCJCHUE anreOpandeckux aApoOeil. PammoHanbHbIE BBIpaKEHUS U UX
npeobpa3oBaHue.

YpaBHeHUsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHnme, (opMyrna KOpHeH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
paloHaIbHbIE ypaBHEHUS.

I'paduueckas uHTEpIIpeTalusl YpaBHEHUH C ABYMs NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs IEpEMEHHBIMH. [Ipumepsl peleHHst CHCTEM HEIMHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OAHOM mnepemMeHHOM. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

L0 N 1700

[Tonste ¢pynkunu. OOnacTh ONpeneneHnus 1 MHOXKECTBO 3HaueHu# (yHkuu. CrocoObl
3amanusi QyHKITUH.

I'paduk Pynkumu. Yrenue cBoiicTB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHM, OTpaXkaroUINX peajbHbIe MPOLIECCHI.

OYHKIMH, ONMUCHIBAIOIIKE MPSAMYI0O U OOpaTHYI MPOMOPLHOHAIbBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU y = X2, y = x3, y = x, y=|x|. T'paduueckoe pemieHne ypaBHEHUIT U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa ¥ BLIYHCIEHUS

PanmionanbHbIe ynciIa, UppaMOHATIBHBIC YMCIIA, KOHEYHBIC M OCCKOHEUHBIE JECATUUHBIC
npoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIC YHCIIa KaKk OECKOHEYHBIC
NecCATUYHBIE  JpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JEMCTBUTEIbHBIX YUCET U KOOPAUHATHON MPAMOI.

CpaBHEHHME JIEHCTBHUTEIBHBIX 4YHCEN, apu(METHYCCKHUE JICUCTBUS C JCHCTBUTEIBLHBIMHU
YHCIaMU.

Pa3zMepsl 0OBEKTOB OKpYXKAIOIIETO MHUpPA, IJIUTEIBHOCTH IMPOIECCOB B OKPYXKAIOIIEM
MHUpE.

[Ipubmmx€HHOE 3HAYEHHWE BEIMYWHBI, TOYHOCTh MNpuOMmKeHus. OKpYIJIGHHE 4Yuced.
[Ipuknaka v OLlEeHKa pe3yIbTaTOB BHIYMCICHUIA.

YpaBHeHUs] M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K IMHEHWHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUH TpeThed MU 4YETBEPTOM CTEneHen
Pa3JIO)KEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-palMOHalIbHBIX  YpaBHEHUH. Pemienne  TEKCTOBBIX — 3a1ad
anredpanvdeckuM METOJIOM.

YpaBHeHHE C ByMsI MEPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpPaBHEHUH C JBYMS IIEPEMEHHBIMU. PerieHune cucrteM ABYX YpPaBHEHUW, OJHO M3 KOTOPBIX
TUHEIHOe, a Ipyroe — BTOpOM cTemeHu. | 'paduueckas MHTEpHpETaIUs CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33124 aNreOpandeckiuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemrenne JMHEMHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOW. Pemienue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mnepemeHHOW. KBanpaTHple HepaBeHcTBa. I'paduueckas mHTEepnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMECHHBIMH.

DyHKUUHA

KBagparnunas ¢ynknus, e€ rpadpuk u cpoiictBa. I[lapabona, KOOpIMHATHI BEPIIMHBI
napa0oJibl, 0Cb CHMMETPUH ITapaloJIbL.

Ipaduxu pysxmmit: y = kx, y=kx + b, y=k/x, y = x3, y = Vx, y = |x| , u ux cBoiicraa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCHH

[loHsiTHE YMCIIOBON MOCIEN0BATEIBHOCTH. 3a/laHUE IOCIIEOBATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit 1 popmyIoi n-ro dieHa.

Apudpmernueckass W reoMeTpudeckas — mporpeccuu.  Dopmynbl  n-TO  WieHa
apu(MeTHyecKoil 1 reOMeTPUUECKOM MPOrpecCcuii, CyMMBbI MIEPBBIX 71 YJICHOB.

N300paxkenne uieHOB apu(pMETHUYECKOM U T€OMETPUYECKOW MpOTpPeccHil TOYKaMu Ha
KOOPJIMHATHON TIOCKOCTH. JINHEMHBIN U SKCIOHEHIIMATIBHBINA pocT. CII0KHBIE TPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BoCIUTaHHE:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUMUCKMX MATEMaTUKOB M POCCUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXKITAHCKOTO 0OIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YacTHE B PEUICHUH NPAKTUUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHATBHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUIYATLHOW TPaeKTOpHH oOOpa3oBaHUS U
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOM €pHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeNOBeKa, MNPHUPOAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOH HayKH Kak c(epbl 4eloBEUeCKON MAESITeNbHOCTH, STaloB €€ pa3BUTUA U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHHEe  KYJbTYPbl  310POBbSl H
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbA,
BEJICHUS 3[J0pPOBOr0 00pasa >KHU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIIeKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro YeslioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM U pelieHus 3agad B o01acTu
COXPaHHOCTH OKPYKAIOIIEeH cpenapl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpY>KaloIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
po0JieM U MyTeil uX peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSX HEOMNPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y JPYTUX
TOJIeH, MpUoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUU W3
OTBITA IPYTHX;



HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4Yuclie (OPMYIMPOBATH UJCH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATb CTPECCOBYIO
CHTYallUI0 KaK BBI30B, TPeOYIOUIUiI KOHTpMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE PpEIICHUS M
JercTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue a1ecCTBUS:

BBIABJIATE U XapPAKTCPU30BaATh CYIICCTBCHHBLIC MPU3HAKU MATEMATHYCCKUX 06"I>CKTOB,
MOHATHM, OTHOIIEHUH MEXKIy MOHATHAMH, (HOpPMYIHPOBATh OMPENCIICHUS MOHSITUH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS 7151 0000IEeHUS
Y CpaBHEHWsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

BOCIIPMHMMATh, (GOPMYIUPOBATh U MPeoOpa30oBbIBaTh CYKICHHS: YTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTEMATUUCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3H U ITPOTUBOPCHUUSA B Q)aKTax,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPXKIACHUAX, MpcajiaraTb KPUTCPHUU [JIsd BBIABJICHHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTh BBIBOJbI C HMCIIOJIB30BAHHUEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUCHUI TI0 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMAaTHYECKHX  YTBEpXKIEHHH (TpsMble W OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEIHHO HECJIO)KHbIE  JIOKa3aTelbCTBa
MaTeMaTH4ecKuX (HaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOIUTH MPUMEPHl U
KOHTPHpUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amadyu (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASAIMIMNM ¢ y4ETOM CaMOCTOSATEIBHO BbIAECICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

HCIIOJIb30BaTh  BONPOCHI  KaK  HMCCJICIOBATCIIbCKMA  MHCTPYMEHT  ITO3HAHUSA,
(bopMyIMpOBaTh BOIIPOCHI, buKcupyromnye IIPOTUBOPEYHE, pooJieMy,
CaMOCTOSITCJIBHO YCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MPOBOJUTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY ILIaHY HECJOXKHBIM SKCIECPHUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE [0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKy COOOM;

CaMOCTOSITENIBHO  (OpMYJIMPOBaTh  OOOOIIEHUS W  BBIBOJBI 10  pe3yJibTaTam
MPOBEAEHHOTO HAOJIIOJICHUS, MCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA,

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, & TAKIKE BBIJBUTATh HPEIOI0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISBJIATh HEJIOCTaTOYHOCTh U M30BITOYHOCTh MH(OpPMAIMU, JAAHHBIX, HEOOXOAUMBIX
JUIsL pelIeHus 3a1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh hopMy MpeacTaBIeHHsI HH(GOPMALMK M UIUTIOCTPUPOBATH PellacMble 3a/1aun
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALKUAMU;



OILICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKECHHBIM YIUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHSA:

BOCIPUHUMATH ¥ (POPMYIHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBHSAMHU M LEISAMU
oOIIeHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAXAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIECHUs 3aJa4i, KOMMEHTHPOBAThH
IIOJIY4YEHHBIN pe3ysbTarT;

B X0/i€ 00CYX/I€HHU 3a7aBaTh BOIPOCHI 110 CYLECTBY 00CYX IaeMON TEMBbI, IPOOJIEMBI,
pemaeMoi  3adayM, BBICKa3pIBaTh WJCH, HAICJIEHHbIE Ha TIOWCK pEIIeHHs,
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh pa3IMUMe U CXOJCTBO TO3UIUH, B KOPPEKTHOH (opMme HopMynupoBaTh
pa3Horacusi, CBOU BO3PaKEHUS;

MPECTABIATh PE3YAbTATHI PEIICHUS 337a4H, SKCIIEPUMEHTA, UCCICIOBAHNSA, TIPOCKTA,
CaMOCTOSITEIIbHO BBIOMpATh (popMaT BBICTYIICHHS C y4ETOM 3a/a4 MPE3CHTAIMH |
0COOEHHOCTEH ayIuTOpUH;

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH PEIICHUN YIeOHBIX MaTeMAaTHIECKUX 33]1a4;

MPUHAMATP 1IeITh COBMECTHOMN JESITeIbHOCTH, IJIAHUPOBATh OPraHU3alINI0 COBMECTHON
paboThl, pacmpenensaTh BUIL padOT, JOTOBAapHBATHCA, OOCYXJATh TMPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TpYHNNOBBIX (opMax paboTbl (0OCyXkaAeHUs, OOMEH MHEHUSIMH,
MO3TOBBIC HITYPMBI U APYIHE), BBITOIHATH CBOI YacTh pabOTHl W KOOPIMHHPOBATH
CBOM JIEWCTBUS C JPYTUMH YI€HAMH KOMaH/bl, OLIEHUBATh KAYECTBO CBOErO BKJa/a B
oOmmuii IPOAYKT IO KpUTEPUAM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBHUS.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE IeiCTBHS
Camoopranuszanms:

CaMOCTOSITEIBHO COCTaBJISITh IUIAH, aNrOPUTM pEUICHHs 3aJadd (WM €ro 4acTh),
BBIOMpATh CIOCOO pemnieHuss ¢ y4€TOM HMEIONIMXCS PECypcoB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATh BAapHAHTHI PEHICHUH C y4ETOM
HOBOH MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTU4eCKOH 3a/1auu;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJICHHBIX OLIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTU MOCTABICHHOMN LEIH U YCIOBUSAM,
OOBSICHATh MPUYUHBI JOCTHKEHMS WM HEJOCTHXKEHHs LEeJIH, HaXOAWUTh OLIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonHmy oOydenus B 7 KJjacce oOyJaromMiics TOIYYHUT CIEAYIONIUE MPEAMETHBIC
pe3ynbTaThl:

Yucia v BBIYHCJIEHUS

BrimonHATh, codeTass yCTHbIE W THCHbMEHHBIE MPHUEMBI, apuPMETHUECKUEe JEHCTBUS C
palMOHAIbHBIMH YHUCIAMHU.

HaxonuTh 3Ha4YeHUsS YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpuEMBl  BBIYHCIICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.



[lepexoauts OT oxHOU (POPMBI 3amKCH YUCEN K JApYroi (mpeoOpa3oBBIBATh ECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yucna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3y/bTaTa BBIYUCIIEHUMN, OLEHKY 3HAaYEHUH YHCIOBBIX
BbIpa)KEHUI. BBINONHATE JEMCTBYS CO CTENEHAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHHUE HA MHOKUTEIHN HaTypaJIbHbIX YHCEI.

PemaTth mnpakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYMH,
MIPONOPLIMOHAIBHOCTBIO BEJTMYHH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTaThl PELICHUs 3a7a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Wcnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHHS y4eOHOro MaTepHarna.

Haxouth 3HaueHNs OyKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHATe peoOpazoBaHus LENOT0 BhIPaXKEHUSI B MHOTOWIEH MPUBEAECHUEM MO00HBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHATE yMHOKEHHE OJIHOYJI€HAa Ha MHOTOWIEH W MHOIO4WIeHa Ha MHOTOYJIEH,
MPUMEHSTH POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioXKEeHNE MHOTOWIEHOB HA MHOMKHUTEIM C TMOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIHUPOBKU CJIaraeMbiX, MpUMEHEHUs (GOpMyJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensTs npeoOpa3oBaHHs MHOTOWICHOB JUISI pELIEHUs pa3iUYHbIX 3aJa4d U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnons30BaTh CBOMCTBA CTETICHEH C HATYPaJbHBIMU MOKA3aTEISIMU JJI TPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHUsI ¢ OJHOW IMEPEMEHHOM, MPUMEHSS MpaBWia Mmepexoja OT
HUCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduyeckre METOAbl NP PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepsl Hap YUCell, SIBJISIOUIUXCS pPelIeHUeM JJMHEHHOTO YPaBHEHUS ¢ ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JMHEHHOro ypaBHEHHUS C JIByMs
[IePEMEHHBIMHU, MOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JBYMS II€PEMEHHBIMH, B TOM 4YHCIIE
rpapuIecKy.

CocraBiaTh M pemarh JUHEHMHOE ypaBHEHHE WJINM CUCTEMY JIMHEWHBIX YPaBHEHHH II0
YCIOBHUIO 33Jlaud, WHTEPIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadyM I1OJIY4YE€HHBIN
pe3yibTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHAaTaM, Jy4M, OTpPE3KH, WHTEpBajlbl, 3alUCHIBATH 4YHCIOBBIE IPOMEXYTKH Ha
anreOpandeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IIOCKOCTM TOYKM IO 33JaHHBIM KOOPAMHATaM, CTPOUTH
rpaduky JIuHeHbIX pyHKIui. CTpouTs rpaguk GyHKIMU y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIWYMHAMHU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEILHOCTb, BpEMS,
00BEM paboOTHI.

HaxonuTh 3HaueHne QpyHKIMUN 1O 3HAYEHHUIO €€ apryMeHTa.



[Tonumarp rpaduueckuii ciocod NpeaCTaBICHUS W aHaTu3a WHPOPMAIIUU, U3BJICKATh U
WHTEPIPETUPOBATH MHPOPMAITHIO U3 TPa(UKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonHmy oOydenus B 8 kJjacce oOyJarommuiics TOMYYHT CICAYIONUE MPEAMETHBIC
pe3ynbTaThl:

Yucsa 1 BBIYUCTEHUS

Hcnons3oBarh HavyalbHBIE MPEICTABICHUS O MHOXKECTBE ICHCTBUTEIBHBIX YHCET ISt
CpPaBHCHHSI, OKPYTJICHHS ¥ BBIYMCICHUH, M300pa)kaTh JCHCTBUTEIIBHBIC YMCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSAMOIA.

[IpuMeHsTh TMOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJApaTHBIC
KOPHH, UCIIOJIb3YA NMPU HEOOXOJMMOCTH KAIBKYJISATOP, BBITIOJHATH MPEe0Opa30BaHMs BRIPAKEHUH,
COJIEpXKaIIuX KBaJpaTHbIe KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnons3oBath 3amucu OOJBIIMX W MaJbIX YHMCENI C TMOMOIIBIO JECATUYHBIX IpoOeilt u
creneneit yucna 10.

AJiredpanyeckue BbIpaskeHUs!

[IpuMeHsSTh TOHATHE CTENEHH C MEJbIM TOKa3aTeJeM, BBIMOJHATH MpeoOpa3oBaHUs
BBIpAKEHUH, COJIEPXKAIUX CTETICHU C IIEJIBIM ITOKA3aTeIIeM.

BrINOMHATE TOXIECTBEHHBIE TPEOOPA30BaHUsI PAMOHAIBHBIX BBIPAKEHUN HAa OCHOBE
MpaBUJI JCHUCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpoOsMH.

PackmanpiBath KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpuMensTh mpeoOpa3oBaHUsl BBIPAKEHUW JJIA PEHICHUS Pa3IMYHBIX 331ad U3
MAaTEeMAaTHKH, CMEXHBIX TTPEIMETOB, U3 PeaTbHOM MPAKTHKHU.

YpaBHeHUsI M HEPABEHCTBA

Pemrate nuHeliHbIe, KBaJpaTHBIC YPABHEHUS W PAIlMOHAJILHBIE YPAaBHEHUSI, CBOJIAIINECS K
HUM, CHUCTEMBI JBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTh mpocTEMIIMe UCCIEA0BAaHUS YPAaBHEHUN U CUCTEM YpaBHEHUI, B TOM YHUCIIE C
MpUMEHEHHEeM TrpapHuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU pellleHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

[TepexomuTs OT ciioBecHOW (GOPMYIMPOBKH 3aMaud K €€ anreOpandecKkod MOJeNu C
IIOMOIIIBI0 COCTABJICHHUSI YPAaBHEHHMS WM CUCTEMBl ypaBHEHMI, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBeHCTBA C OJHOM MEpPeMEHHON W HX CHCTEeMbl, JaBaTh TIpadUUYECKyI0 HILIIOCTPAIHIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumath ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TMOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKUE OOO3HAUEHHUS), OINpPEAesATh 3Ha4eHHe (PYHKUMU [0 3HAYCHHUIO apryMEHTa,
OTpeeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKIWN BUIA:

y=kix,y=x2,y=x3,y=[x|, y= X, ONHCHIBATH CBOMCTBA YHCIOBOM bynkuuu mno eé
rpaduky.

K xonmy oOydenus B 9 kJjacce oOydaromuiics NOTYYHT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

Yucsa ¥ BBIYUCTICHUSA

CpaBHMBATh U yIOPSAJOUYHMBATH PALIMOHATIBHBIE U UPPALIMOHAJIBHBIE YHCIIA.

BoimonHaATe apudmeTrueckue IEHCTBUS C PAllHOHAIBHBIMU YHCIIAMH, COYeTasl YCTHBIE U
MUCbMEHHBIE PUEMBI, BBITNIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMUA YUCIAMM.

Haxonuth 3HaueHUs cTeneHed ¢ LEeNbIMU MOKA3aTeNs MU U KOPHEH, BBIUUCIATh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh JNEUCTBUTENbHBIE YKCIA, BBIMOJHATH MPUKUIKY pE3yibTaTa BBIYMCICHHI,
OIIEHKY YHCIIOBBIX BbIPAKEHUH.

YpaBHeHHUS U HEPABEHCTBA




Pemars nuHEilHblE M KBaApaTHbIE YpPAaBHEHUS, YPAaBHEHMs, CBOJSILMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHBIE YPAaBHEHHSL.

Pematp cuctemsbl ByX JIMHEHHBIX YPaBHEHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJIAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3ajauM  anreOpandeckKuM CIIOCOOOM C TMOMOIIBIO COCTaBJICHHS
YpaBHEHHUS UM CUCTEMBI JIByX YpaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBoauTH MpOCTENIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IIPUMEHEHUEM TpapUuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YPaBHEHUU pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

Pemars JsMHeliHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaTb peElICHUE
HEpAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOILbIO CUMBOJIOB.

Pemarts cucreMbl JHMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBa/IpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUE CHCTEMbl HEPAaBEHCTB HA YMCIOBOM MPAMOIi,
3aMMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PEIICHUH Pa3IMUHBIX 331a4.

DyHKUUHA

Pacnio3znaBathk (hyHKIMM U3y4eHHBIX BUIOB. [loKa3pIBaTh cXeMaTUYECKU PACIIONOKEHHE Ha
KOOPJAMHATHOM TIOCKOCTH TpadukoB QyHKINMA BUAa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢ y=x3 y=1x y= |x|, B 3aBHCHMOCTH OT 3Ha4YeHH KOIDPUIIMEHTOB, OMUCHIBATH CBONCTBA
GyHKIMH.

Crpouth U H300paXkaTh CXe€MaTHYECKU IpauKu KBaJApaTHUUHbIX (YHKIHM, OMHCHIBATH
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpadukam.

PacrioznaBate  kBajgpatuuHyo (QyHKUHMIO 10  ¢opmyie, NPUBOJAUTH  IPUMEPHI
KBaJIPaTUYHBIX QYHKIUI U3 pealbHON )KU3HU, PU3UKH, TEOMETPUHU.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPeCcCUH

Pacnio3HaBate apuMeTHUECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU MPU Pa3HBIX CIIOCOOAX
3a1aHusl.

BBINONHATE BBIYMCIEHHS C MCIOJIb30BaHHEM (OPMYN N-rO wWieHa apu(pMeTH4ecKodl u
reOMETPUUYECKON MPOrPECCHid, CYMMbI MIEPBBIX N YICHOB.

N306paxaTh uieHbl OCIE10BATEIbHOCTH TOYKAMH HAa KOOPIUHATHON IJIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCIEIOBATEIBHOCTAMH, B TOM YHCIE 3ala4u
U3 peajbHOM KU3HU (C MCIIOJIb30BaHUEM KaJIbKYIIATOPA, IU(PPOBBIX TEXHOIOTHM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTiueckue (ungpossbie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypebi
1 Yucna u BeUKUCICHUS. PalnoHanbpHbIe 75 > bubmmoreka [{OK
qucia https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 AJITCOPaHECKIE BEIPAKCHHA 27 ! https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 ¥PaBHCHILA 1 HEPABEHCTBA 20 ! https://m.edséf).ru/7f4l 5b90
bu6moreka [IOK
4 Koopauwatst 1 rpaguu. Cyiimn 24 ! https://m.edséf).ru/7f4l 5690
bu6mmoreka [IOK
> Tosropenne i obobwmenne 6 ! https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




8 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NPorpamMmbl Bcero Kontpoaipie | - Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 Yucna u Beruucnenus. KpagpatHeie KOpHH 15 1 Etilggl;l/(;zecﬁlscﬂ)orléﬂ f417af3
) Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
oKa3zarejaemM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BbIPAXKEHUS. 5 1 bubnuoreka [JOK
KBanpatHblil TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BhIPaKEHUSI. 15 1 bubmuorexa [JOK
Anrebpaundeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubmuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 Eggg?/cge;iiglé 78417 af8
bubnuorexa [JOK
8 DymiciuH. OCHOBHEIC NOHATHA > https://m.edS(EE).ru/7f417af8
bubnuorexa [JOK
? Dymxuun. ucnossie pynkiun ? https://m.edsc%f).ru/7f417af8
bubmuorexka [JOK
10 Tosropere 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
1 Yucna v Beluncienus. JleicTBUTENbHBIE 9 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJIHOH mepeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [JOK
ypaBHEHU https://m.edsoo.ru/7t419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6moreka [IOK
> Oynkun 16 ! https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucoBbIe OCIEI0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 13 1 bu6moreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KVIIACC
KoJsinyecTBO yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka Beero KOHTpOJIbeIe HpaKanecxne 06pa3OBaTe.]II)HI)Ie
padoTsI padoThbI pecypchl
1 [ToHATHE panMOHAIBHOTO YKCIa 1
’ Apudmernueckue AeMCTBUS C 1
palnMoHaIBHBIMHU YUCIIAMU
3 Apudmernueckue AeMCTBUS C 1
panMoHaTBHBIMHU YHCIIAMU
4 Apudmernueckue AeHCTBUS C 1
panoHATBHBIMHU YHCIIAMU
5 Apudmernueckue AeMCTBUS C 1
parMoHaTBHBIMHU YHCIIAMU
6 Bxoanas koHTpoJIbHASI paboTa 1 1
7 CpaBHeHuHe, yIOPsAI0UYMBAHUE 1
palMOHAIBHBIX YUCEI
3 CpaBHeHuHe, yIOpsAI0YMBAHUE 1
palMOHAIbHBIX YUCEII
9 CpaBHeHMe, ynops10UYMBaHue 1
palOHAIbHBIX YUCEII
bu6mmoreka [JOK
10 Crenenb ¢ HATYpaJIbHBIM ITOKAa3aTEIEM 1
P https://m.edsoo.ru/7f4211de
bubnuoreka [JOK
11 CreneHnsp ¢ HaTypaJbHBIM [TOKA3aTEIEM 1 1
https://m.edsoo.ru/7f421382
bubnuoreka [JOK
12 Crenenb ¢ HATYpaJIbHBIM ITOKa3aTEIEM 1
yp https://m.edsoo.ru/7f42154e
bubnunoreka [JOK
13 CreneHsp ¢ HaTypalbHBIM [TOKA3aTEIEM 1 1
https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1




Pemenune ocCHOBHBIX 3a/1a4 HA IpooOH,

15 MIPOLICHTHI U3 PEATHHOUN MPAKTUKH
16 Pemrenne ocHOBHBIX 3ala4 Ha Ipoou,

MIPOLICHTHI U3 PEATHHOUN MPAKTUKH
17 Pemrenne ocHOBHBIX 3ala4 Ha Ipoou,

MIPOLICHTHI U3 PEATHHOUN MPAKTUKH
13 Pemrenne oCHOBHBIX 3aunaq Ha Jpoou,

MIPOIICHTHI U3 PEATHHON MPAKTUKH
19 [Tpu3Haku eTMMOCTH, Pa3JIOKCHHS Ha

MHOKHTEIN HATYPATbHBIX YUCEIT
20 [Tpu3Haku NeTMMOCTH, Pa3JIOKCHHS Ha

MHO>KHTEJIM HaTyPAITbHBIX YHCEIT
21 Peanpubie 3aBucuMocTH. [Ipsmas u

o0OpaTHas MPOMOPIIMOHATHHOCTH
2 Peanbubie 3aBucumoctu. [psmas u

oOpaTHas MPOMOPIMOHATBHOCTH
23 Peanbubie 3aBucumoctu. [psmas u

oOpaTHas MPOMOPIIMOHATBHOCTH
o4 Peanbubie 3aBucumoctu. [psmas u

oOpaTHasi MPONOPLHOHAIBHOCTH
75 'I‘<OHTpOJ'IBHaSI pabota 1o Teme

Panmonanpubie ynciaa"
bu6mmoreka [JOK

26 byKBeHHbIC BHIpKCHHS https://m.edsoo.ru/7f41feec
27 DopMmyIibl
28 DopmyIibl
29 [lepemennsbie. JlomycTrMble 3HAYCHUS

MIePEeMEHHBIX

[IpeoOpazoBanre OyKBEHHBIX BHIPKEHUN
30 paiKpLIIDTI/Ie CKO6OK}II/IKHpI/IBeI[eHI/Ig ’ bubmorexa HOK

HO,[[O6HLIX cJ1araCMbIX

https://m.edsoo.ru/7f41fafa




IIpeoOpazoBanre OyKBEHHBIX BBIPRKEHUH,

bubmuoreka [IOK

31 packpeITHE CKOOOK U IPUBEICHUE https://m.edsoo.ru/7f41d70
[MOIOOHBIX ClIaraeMbIX S :
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,

32 pacKpeITHE CKOOOK U IPUBEICHNE
[M0TIOOHBIX ClIaraeMbIX
[IpeoGpa3oBanne OYKBEHHBIX BBIPAKEHUH,

33 PacKpBITHE CKOOOK M MPUBE/ICHHE
MOJOOHBIX clIaraeMbIX

34 CBoiiCTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
ToKasaTeaeM https://m.edsoo.ru/7f421382

35 CBolicTBa CTEIEHH C HATYpaJIbHBIM bubnuorexa [JOK
TOKasaTeaeM https://m.edsoo.ru/7f42154e

36 CBolicTBa CTEMEHU C HATypaJIbHBIM bubnuorexa [JOK
IOKasaTeseM https://m.edsoo.ru/7f4218be

bu6moreka [IOK

37 MuoroteHb! https://m.edsg).ru/7f42276e

bu6moreka [IOK

38 MroroteHb! https://m.eds00.ru/7f422930

39 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHnue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CrnoxeHnue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

N bubmuoreka [JOK
43 POpMyTBI CORPAIIIEHHOTO YMHO3KCHHA https://m.edsoo.ru/7f42432a
N bubmuoreka [JOK
4 POpMyTBI CORPAIIIEHHOTO YMHO3KCHIA https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS bubnmoreka [JOK




https://m.edsoo.ru/7f424c12

46 DopMybl COKpPAILIEHHOTO YMHOKEHUS bubmorexa [OK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIEHHOTO YMHOKEHUS bubmmorexa HOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOTOWICHOB Ha MHOKHUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Paznoxenne MHOTOYICHOB Ha MHOKHTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTOWICHOB Ha MHOKHUTEIIH bubmiorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoxxeHre MHOTOYJICHOB HA MHOXKUTEIIN
57 KonTponbHas pabota o teme
"AnreGpanyeckue BbIpaKeHHs "
53 VYpaBHeHue, npaBuiia mpeoOpa3oBaHUs }
yYpaBHEHUsI, PABHOCUJIBHOCTh YpaBHEHUH
54 JIuneitHoe YPaBHEHHE C oz[HoﬁunepeMeHHOﬁ,
peleHne TMHEHHBIX YPaBHEHHI
55 JIuHeitHOe ypaBHEHHE C OJJTHOM MepEeMEHHOM, bubnuoreka [JOK
pelICHHE JIMHEHHBIX YPaBHECHU N https://m.edsoo.ru/7f420482
56 JIluneitHoe YPaBHEHHE C oz[HoﬁunepeMeHHoﬁ,
pelieHue TMHEHHBIX YpaBHCHUM
57 Pemenue 3aa4 ¢ moMoIbI0 ypaBHEHU I bubmorexa [IOK
https://m.edsoo.ru/7f42064¢e
58 Peurenue 3agau ¢ noMOIIbIO YpaBHEHUN Brbmiorexa LOK
https://m.edsoo.ru/7f420806
59 Pemrenne 3agau ¢ moMoIIbI0 YypaBHEHUN Eubmiorexa HOK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3agau ¢ moMoIIbI0 ypaBHEHUN Eubmiorexa OK
https://m.edsoo.ru/7f420e6e
61 JIuHeliHOE ypaBHEHUE C IBYMS bubnmnoreka [JOK




NIEpEMEHHBIMH H €r0 rpaduk

https://m.edsoo.ru/7f427¢32

62 JIuneiiHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MIEPEMEHHBIMU U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEMHBIX YPaBHEHUM C bubnuorexa [JOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHHI bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHeHHI bubmorexa IOK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucrem ypaBHeHUI bubmmorexa I[IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHU
71 Pemenue cuctem ypaBHEeHU
7 KontponbHas padota no teme "JIuHeiHbIe bubnuoreka [JOK
ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopnunara Touku Ha npsAMoOii bubmmotera [IOK
https://m.edsoo.ru/7f41de76
74 HucnoBble MPOMEKYTKU bubmorexa HOK
https://m.edsoo.ru/7{41dff2
75 HucnoBble IPOMEKYTKU
76 Paccrosaue MKy ABYMS TOKaMH
KOOPJIMHATHOW NIPSIMOM
77 Paccrosinne MEXIY ABYMA TOHKaMH
KOOPJIMHATHOW NPSIMOM
78 [IpsimoyrospHasi cuCTeMa KOOPJAMHAT Ha bubnuoreka [JOK




IIJIOCKOCTH

https://m.edsoo.ru/7f41el6e

79 [IpsimoyrosnpHas cucreMa KOOpAMHAT Ha bubnuorexa [JOK
TTIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6mmoreka [{OK
80 [Tpumeps! rpaduKoB, 3aJaHHBIX (HOPMYIIaMU https://m.edsoo.ru/7f41e8a8
bu6mmoreka [{OK
81 [Tpumeps! rpaduKoB, 3a1aHHBIX (HOPMYyIIaMU https://m.edsoo.ru/7f41ed80
82 [Ipumepsl rpaguKkoB, 3a1aHHBIX (GOopMyJIaMu
83 Urenue rpauKkoB peaibHbIX 3aBUCHMOCTEN bubmorexa HOK
https://m.edsoo.ru/7f41ea24
84 Urenune rpadMKkoB peaibHbIX 3aBUCHMOCTEH
bu6moreka [IOK
85 Tonsmue dyrximn https://m.edsoo.ru/7f41ef06
86 I'paduk pynkmn
. . bu6moreka [IOK
87 Cofictea dymicuuil hitps://m.edsoo.ru/7f41f078
. . bu6moreka [IOK
88 CroiicTsa ymKiuii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [JOK
89 Juneiias Gymis https://m.edso0.ru/7f427282
. bu6mmoreka [JOK
20 Juneiias Gymius https://m.edsoo.ru/7f427412
N bubmuoreka [JOK
91 [TocTpoenue rpaduka nuHeHHON QyHKIIMH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka nuHeHHON QyHKIMH
93 I'padux pyHkmu y =[x|
94 I'padux pyHKIMM Yy =X]
5 | ook e Busorea 0K
OOpaI N p - UYHKI https://m.edsoo.ru/7f41£50a
Bcepoccuiickast mpoBepouHas paboTa
96 HroroBas koHTposbHas paboTa / bubnmoreka [JOK




Bcepoccuiickasi mpoBepoyuHas paboTa

https://m.edsoo.ru/7f429c6¢

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

97 . 1
Kypca 7 kinacca, 00001eHue 3HAaHUIA
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
Kypca 7 kiacca, 00001eHe 3HaHUH https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
Kypca 7 knacca, 000011eHIe 3HaHUH https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
100 . 1
Kypca 7 kiacca, 000011eHne 3HaHui
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuoreka [JOK
Kypca 7 knacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuoreka [JOK
Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KJIACC
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KBanpaTHbIii KOpeHb U3 YHCIIa

bubnuno
TEKa
[HOK
https://
m.edso
o.ru/7f4
2d452

[TonsiTre 06 UppalOHAIILHOM YHCIIe

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2eaaa

HCCSITI/I‘-IHHC HpHGJII/I)KeHI/IH HppalMOHAJIbHBIX YHCCII

Z[eCHTI/ILIHLIC HpI/I6JII/I)KeHI/IH HPpPpaUOHAJIBHBIX YUCCII

JlelicTBUTENIbHBIC YUCIIA




CpaBHeHHE IEWCTBUTEIBHBIX YHACET

Bxonnas koHTposibHas paboTa

Apudmernueckuil KBaipaTHbI KOPEHb

VYpaBHeHHE BUAa X*> = a

—

CpoiicTBa apr(METHUECKUX KBAIPATHBIX KOPHEH

bubnuo
TeKa
[HOK
https://
m.edso
o.ru/7f4
2d862

CpoiicTBa apupMeTUYECKUX KBaIPATHBIX KOPHEH

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2d862

—

Hpeo6pa30BaHHe YHCIOBBIX BBIan(eHHﬁ, COACPIKAINX KBAJAPATHBIC KOPHU

Bbubauno
TeKa
LOK

https://
m.edso




o.ru/74
2dd26

[IpeoOpa3oBaHne YNCIOBBIX BRIPAKECHUH, COIEPIKAINX KBAPAaTHBIE KOPHH

bubnmo
TeKa
HOK
https://
m.edso
o.ru/7f4
2ded4

—_—

[IpeoGpa3oBaHKe YUCIOBBIX BRIPAKEHHM, COJIEPKAIINX KBAPATHbIE KOPHU

bubnuo
TeKa
[HOK
https://
m.edso
o.ru/7f4
2e0be

DN —

[IpeoGpa3oBaHKe YUCIOBBIX BBIPAKEHU, COJIEPKAIINX KBApaTHbIEe KOPHU

bubnno
TeKa
[HOK
https://
m.edso
o.ru/7f4
2e262

—

CreneHs ¢ OCJIBIM ITOKAa3aTCICM

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
354a4

~ =

CTaH,[[apTHaH 3aIllMCh Yucja. Pa3MepBI 00BEKTOB OKpYyXKaromero Mmupa (OT QJICMCHTAPHBIX YaCTHUL] 10
KOCMHUYCCKUX 06’beKTOB), AJIUTCIIBHOCTD ITPOUCCCOB B OKPYKAOIIEM MUPEC

Bbubauno
TeKa
LOK




https://
m.edso

o.ru/74
36098

CBoliCcTBa CTEICHH C OCJIBIM ITIOKa3aTCICEM

bubano
TeKa
[HOK
https://
m.edso
o.ru/7f4
35648

O =—

CBOJICTBA CTEIIEHHU C IIEJIBIM ITOKa3aTeIeM

bubnuno
TEKa
[HOK
https://
m.edso
o.ru/7f4
35648

[\

CBoIiCcTBa CTEIICHU C LOCJIBIM IIOKa3aTCJIEM

bubnno
TeKa
LHOK
https://
m.edso
o.ru/7f4
35648

—

CBolJicTBa CTEIICHU C OCJIbIM ITIOKA3aTCICM

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
3599a

CBoMCTBa CTEIICHHU C OCJIBIM ITIOKAa3aTCJICEM

Bbubauno




TeKa
LHOK
https://
m.edso
o.ru/7f4
35ed6

(SN

KBagpartHslil TpéxuieH

&~

KBagpartHslil TpéxuieH

Pa3noxxeHne KkBaJipaTHOTO TpEXUIeHa HA MHOKUTEH

bubnuno
TEKa
[HOK
https://
m.edso
o.ru/7f4
2fd38

(@) N \S)

Paznoxenue KBaJ[paTHOI'O TpéaneHa Ha MHOKHTCIIN

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2fd38

[\

KonTtponsHas padota no temam "Ksanparusle kopau. Ctenenu. KpagpaTHslii Tpexusiex”

bubano
TeKa
HOK
https://
m.edso
o.ru/7f4
2ec80




AnreOpandeckast JpoOb

Bbubmano
TeKa
LHOK
https://
m.edso
o.ru/7f4
30382

\S]

I[OHYCTI/IMBIC 3HA4YCHUA ICPEMCHHBIX, BXOJAIINUX B aJ'Il"e6paI/I‘-I€CKI/I€ BBIPAXKCHUA

W

HOHYCTI/IMI)IG 3HaA4YCHUA ICPEMCHHBIX, BXOJAIINUX B anre6panquKMe BBIPAKCHUA

OcHOBHOE CBOMCTBO aredpandecKkou Ipoodu

bubnuno
TEKa
[HOK
https://
m.edso
o.ru/7f4
308e6

W

Coxkpaienue apooeit

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
30a8a

Coxkparuenue npooeit

bubano
TeKa
HOK
https://
m.edso
o.ru/7f4




30144

W

Coxkpaienue apooeit

Bbubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
30144

CrnoxxeHue, BRIUMTAaHUE, YMHOKEHHUE U JCJICHUE alreOpandecKux Apooei

bubnuo
TeKa
[HOK
https://
m.edso
o.ru/7f4
3128¢

W

CrnosxeHue, BBIYUTaHUE, YMHOKEHHE U JeJICHUE anreOpanyeckux Ipooeit

bubmano
TeKa
[HOK
https://
m.edso
o.ru/7f4
315¢0

W

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOKCHUC U ICIICHUC anre6pa1/1qec1<nx I[p06ef/i

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
318¢c2

CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOKCHUC U ICIICHUC aﬂre6pa1/1qec1<1/1x I[p06ef/i

Bbubano
TeKa
LHOK
https://




m.edso
o.ru/7f4
31a20

[IpeobpazoBanue BbIpaKEHUN, COIEPKAIINX alredOpandeckue Apoou

bubauo
TeKa
HOK

https://
m.edso

o.ru/7f4
3259c¢

o &~

[IpeobOpazoBaHue BeIpaKEHUH, COIEPKAIINX alreOpandecKue Apoou

bubnuo
TEKa
[HOK
https://
m.edso
o.ru/7f4
32736

—

[IpeoGpa3oBanue BhIpaKEHUI, CoIepKaIUX alredpandeckue apoou

bubmano
TeKa
[HOK
https://
m.edso
o.ru/7f4
32736

N~

KontponbHas padoTa o teme "Anredpandeckas 1poos"

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
31d36

(98]

KBanpatHoe ypaBHEHHE

Bbubauno
TEeKa




L[OK

https://
m.edso
o.ru/7f4

2eela

~ B

Henonnoe kBagpaTHoe ypaBHEHUE

bubano
TeKa
[HOK
https://
m.edso
o.ru/7f4
2eela

(O I

HenonHoe kBajipaTHOE ypaBHEHHE

bubnuno
TeKa
[HOK
https://
m.edso
o.ru/7f4
2eela

N &~

dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2f158

N

dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUs

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
21316




oo

dopmyIia KOpHEH KBaIPaTHOTO YpaBHEHUS

Bbubmano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2f5a4

\O

Teopema Buera

bubnuo
TeKa
[HOK
https://
m.edso
o.ru/7f4
2fef0

(91

Teopema Buera

bubnuno
TeKa
[HOK
https://
m.edso
o.ru/7f4
30076

Pemenue ypaBHeHU, CBOASIIUXCS K KBAAPATHBIM

bubano

TeKa
LHOK
https://
m.edso
o.ru/7f4
3¢542

(91

Pemenue ypaBHeHHfI, CBOIAIIUXCA K KBAIPpATHBIM

bubano
TeKa
HOK
https://
m.edso
o.ru/7f4




3¢3d0

[Ipocreiinmme qpoOHO-pANIMOHAIBHEIC YPaBHCHUS

Bbubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
328c6

(W)

[IpocTeitmme npoOHO-paIMOHATIEHBIE YPABHEHUS

bubnuo
TeKa
[HOK
https://
m.edso
o.ru/7f4
32bbe

Pemrenne TeKCTOBBIX 33724 ¢ TOMOIIIBIO KBAPATHBIX YPaBHEHUN

bubmano
TeKa
[HOK
https://
m.edso
o.ru/7f4
2f75¢

o)

Pemenue TeKCTOBBIX 33/1a4 C IOMOIIBIO KBaJApaTHbIX ypaBHeHI/Iﬁ

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
21816

(91

KonTtponpHas padota no teme "KBanparusie ypaBHeHus"

Bbubano
TeKa
LHOK
https://




m.edso

o.ru/7f4
3012

5 | JluHeiHOEe ypaBHEHHE C IBYMS IIEPEMEHHBIMU, €T0 TpaduK, IPUMEPhl PEIICHNS YPaBHCHHN B TICIIBIX

8 | umcnax

5 | JluneitHO€ ypaBHEHHUE C ABYMS MEPEMEHHBIMH, €T0 rpaduK, MPUMEPHI PEIICHUST YPAaBHEHUM B IIEJIBIX

9 | umcuax

6 | JluneitHoe ypaBHEHHUE C ABYMS MEPEMEHHBIMH, €r0 rpaduK, MPUMEPHI PEIICHUST YPAaBHEHUM B IIEJIBIX

0 | umcmax

6 . .

) Pemenne cucrem nByX TUHEHHBIX YpaBHEHUHN C IBYMs TIEPEMEHHBIMHU

6 . .

5 Pemenne cucrem nByX TUHEHHBIX YpaBHEHUHN C IBYMs TIEPEMEHHBIMHU

6 . .

3 Pemenne cucrem IByX TUHEHHBIX YpaBHEHUN C JBYMs TIEPEMEHHBIMHU

6 . N

4 [IpuMeps! perieHust CHCTeM HEeJTMHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU

6 . N

5 [Ipumeps! perieHns cucTeM HeTMHEHHBIX YPaBHEHUI ¢ JBYMS IEPEMEHHBIMU
bubano
TeKa

6 | I'paduueckas uHTEepIpeTanys ypaBHEHUS C ABYMs IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YpaBHEHUI C HOK

6 | IByMs EpEMEHHBIMU https://
m.edso

o.ru/7f4




3d6d6

bub6mmo
TeKa
. . [HOK
6 | I'paduyeckas naTEpHpETAHS YPAaBHEHUS C IBYMSI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPaBHEHUH C hitos://
7 | AByMs IEPEMEHHBIMHU JUPS.7
yws Tiep m.edso
o.ru/7f4
3d6d6
6 .
3 Pemrenne TeKCTOBBIX 3a7a4 € MOMOIIBIO CUCTEM YPaBHEHUH
6 .
9 Pemrenne TeKCTOBBIX 3a7a4 € MOMOIIBIO CUCTEM YPaBHEHUH
7 .
0 Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM
7 .
1 UucnoBele HEPABEHCTBA U UX CBOMCTBA
7 .
’ YucnoBele HEPABEHCTBA U UX CBOMCTBA
7 . .
3 HepaBeHCTBO ¢ 01HOM NTEpEMEHHON
bubano
TeKa
7 [MOK
4 JInHeliHbIE HEPABEHCTBA ¢ OJHOU NIEPEMEHHOM U UX PELIECHUE https://
m.edso
o.ru/7f4

2c692




(SRR

JInHeHbIE HEpAaBEHCTBA C OJTHOM MTEPEMEHHOM U UX PELICHUE

Bbubmano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2¢840

|

JInHeHbIE HEpaBEHCTBA C OJTHOM MEPEMEHHOMN U UX PELICHHE

~

CucreMbl TMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM U UX pelIEHUe

bubnuo
TEKa
[HOK
https://
m.edso
o.ru/7f4
2¢cb88

CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX PEIICHUE

bubmano
TeKa
[HOK
https://
m.edso
o.ru/7f4
2cd2c

BN

CucTteMbl TUHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON U UX PEIICHUE

o0

I/I306pa)KCHI/Ie peuicHuAg JIMHEHHOTO HCPAaBCHCTBA U UX CUCTCM Ha YHUCIOBOH HpHMOﬁ

bubano
TeKa
HOK
https://
m.edso
o.ru/7f4




2c9e4

N300pakenue pemeHus JTMHEHHOTO HEPaBEHCTBA M MX CUCTEM Ha YUCIIOBOU MPSMOU

Bbubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
2c9e4

oo

KonTponsnas pabora no temam "Hepasencra. CucteMbl ypaBHEHUN"

[TonsiTne pynkunu

bubnuno
TEKa
[HOK
https://
m.edso
o.ru/7f4
33cl2

O6nacTb onpeaeneHusl © MHOXKECTBO 3HaUCHUN (QYyHKITUN

bubnno
TeKa
LHOK
https://
m.edso
o.ru/7f4
33d84

W oo

CrniocoObl 3a1anus QyHKIHIMA

I'paduk pynkIun

N o0 O\ oo

CaoiicTBa (hyHKIIMH, UX OTOOpakeHHEe Ha rpaduke




Urenue u nocTpoeHne rpagukoB GyHKIUI

oo

[Tpumeps! rpadukoB GyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI

=}

OyHKIMH, ONMCHIBAIOLIUE MPIMYIO U 00paTHYIO NMPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX I'paduKu

bubnuo
TeKa
[HOK
https://
m.edso
o.ru/7f4
34bbc

I'unepbona

N \O

I'unepbona

bubnno
TeKa
LHOK
https://
m.edso
o.ru/7f4
343e2

O

I'paduk pynkium y = x?

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
34572

O

bubauno
TeKa




L[OK

https://
m.edso
o.ru/7f4
34d38

[ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB KypcoB 7 U 8 Ki1accoB, 000011eHue 3HaHui / Beepoccuiickas
IpoBepoyHas paboTa

bubimo
TEKa
[HOK

https://
m.edso

o.ru/7f4
371aa

\O

Hrorosas xouTpospHas padborta / Becepoccuiickast mpoBepouHas padota

bubnuno
TEKa
[HOK
https://
m.edso
o.ru/7f4
34eb4

O

[ToBTOpEHME OCHOBHBIX MOHITHIA U METOJIOB KypCcOB 7 U 8 KJ1accoB, 0000IIeHIE 3HAHUI

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH B MCTONOB KYpCOB Tul KJIaCCOB, O606H.[6HI/IG 3HAHHUI

bubano
TeKa
LHOK
https://
m.edso
o.ru/7f4
3736¢

O

HOBTOpeHI/Ie OCHOBHEBIX IIOHATHHA U METOJIOB KypCOB Tus KJI1acCCOB, 0606H_IGHI/IG 3HAHMI

Bbubano
TeKa
LHOK
https://




m.edso
o.ru/7f4
37510

bubano
TeKa
L[TOK
[ToBTOpEHNE OCHOBHBIX MOHATHI U METO/I0B KypcOB 7 U 8 KJIacCOB, 0000111eHNEe 3HAaHUI 1 https://
m.edso
o.ru/7f4
376b4

S O =

bubano
TeKa
I[TOK

0 | TloBTOpeHHE OCHOBHBIX NOHATUN U METOJOB KypcOB 7 U 8 KJ1accoB, 0000IIeHNE 3HAHUN 1 https://
m.edso
o.ru/7f4
36b88

—_—

—_—

bubmano
TeKa
[HOK
[ToBTOpEHME OCHOBHBIX MOHITHIA U METOJIOB KypCcOB 7 U 8 KJ1accoB, 0000IIeHIE 3HAHUI 1 https://
m.edso
o.ru/7f4
37858

NN O =

O =
\1
)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[\S}




9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
cero padoTsbI padoThI pecypcel
PanmonaneHbie yncia, HppalMoHaIbHbIE
1 YHpclia, KOHCUHEBIC U OECKOHCUHEIC 1
JECSITUYHBIE TPOOH
MHO0KecTBO AeHCTBUTENBLHEBIX UHCE;
2 eHCTBUTEIILHBIE YHUCIIa KaK OECKOHEUHBIE 1
JECSITUUHBIE TPOOH
B3anMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEXTy MHOYKECTBOM JICHCTBUTEIHHBIX |
YUCEJT ¥ MHOYKECTBOM TOYEK KOOPIUHATHOM
psIMOM
CpaBHEHHE NCUCTBUTENIBHBIX YUCETT,
4 apudMeTHIECKUE IEHCTBUSI C 1
JNENUCTBUTEIbHBIMU YUCIAMU
5 [TpubmmxkEéHHOE 3HaUCHNUE BETUUYHHBI, 1
TOYHOCTH MPUOIIMKECHUS
6 OxkpyrieHue 9ucen 1
7 OkpyrieHue yucen 1
3 [Ipukunaka U OLICHKA Pe3y/IbTATOB 1
BBIYMCIICHU I
9 Bxonnast koHTposibHas paboTa 1 1
10 JIunelinoe ypaBHeHue. Pelienue ypaBHEeHUH, 1 bubnuorex LIOK
CBOISIIMXCA K JUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JInneiHnoe YPaBHCHHE. Pelmenue ypaBHeHMUI, 1
CBOJISIIIMXCS K JIMHEHHBIM
12 KBanpatHoe ypaBHenue. Pemenune 1 bubnuorexa [IOK
YPaBHEHUH, CBOJISAIINXCSA K KBaAPaTHBIM https://m.edsoo.ru/7f43c542
13 KBanpatHoe ypaBHeHue. Pemenue 1 bubnuoreka [IOK




ypaBHeHHfI, CBOIAIUXCA K KBAAPATHBIM

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

14 bukBagpaTHbie ypaBHEHUS bubnmorexa LOK
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penienust ypaBHEHUN TPEThEU U
16 YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOKHUTEIN
[IpuMmepsl penieHust ypaBHEHUN TPEThEU U
17 YETBEPTOM CTETEHEN Pa3JIOKEHUEM Ha
MHOKHUTEIN
18 Pemenne npoOGHO-paliioHaNbHbBIX bubnuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paliioHaNbHBIX bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemenue TekCTOBBIX 33724 anredpandeckum
METOJI0OM
71 Pemenue TekCTOBBIX 33724 anredpandeckum
METOJI0OM
2 Pemenue TeKCTOBBIX 3a1au anredpandeckum
METOJIOM
23 KontponbHas padoTa o Teme "YpaBHEHUs C
OJIHOM MepeMEeHHOM"
24 YpaBHEHUE C IByMsI IEPEMEHHBIMU U €r0 bubnuoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 YpaBHEeHUE C IBYMs IEPEMEHHBIMU U €r0 bubnuoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema n1Byx JII/IHeﬁHHXNypaBHeHHﬁ c
JBYMsI IEPEMEHHBIMHU U €€ PEIICHNE
27 Cucrema n1Byx J'II/IHCI\/'IHBIX"ypaBHeHI/II\/'I c
JBYMsI IEPEMEHHBIMHU U €€ pEIICHNE
28 Cucrema 1ByX JMHENHBIX YPAaBHEHHH C




JBYMsI IIEPEMEHHBIMU U €€ peleHue

Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢

29 JIBYMsI IEPEMEHHBIMU U €€ pellIeHne
Pemenue cucrem a8 ABHEHUI, OJTHO U3
30 KOTOPBIX HHHeﬁﬂoe,};Xz{}];pyroe — B’Topoﬁ bubnorexa [TOK
CTCIIOHI https://m.edsoo.ru/7f43d23a
Pemenue cucrem a8 ABHEHUI, OJTHO U3
31 KOTOPBIX HHHeﬁHOG,};XH};)I;’FOG — BZFOf)Of/'I bubnmorexa [TOK
PO https://m.edsoo.ru/7f43d55a
Pemrenne cucrem 1ByX ypaBHEHUM, OJHO U3
32 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM
CTETEeHU
Pemrenne cucrem 1ByX ypaBHEHUM, OJHO U3
33 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM
CTETEeHU
34 Fpa(i)nqecFa;{ WHTEpIpETALUS CUCTEMBI
YPaBHEHUH € JBYMs IEPEMEHHBIMU
35 Pemenune TekCTOBBIX 3a7a4 anredpandeckum
crocoOoM
36 Pemienue TekcTOBBIX 33724 anredpandeckum
croco6om
37 KOHTponbz{fm pabora o Teme "CucreMbl
ypaBHEHUH
38 YucnoBble HEpABEHCTBA U UX CBOMCTBA
39 UucnoBble HEpaBEHCTBA U UX CBOMCTBA bubmotexa [IOK
https://m.edsoo.ru/7f43ad5a
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [JOK
40 .
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
JInnelHbIEe HEPABEHCTBA C OJTHOMN bubnuoreka [IOK
41 o
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JInneliHbIE HEPABEHCTBA C OTHON bubnuorexa [IOK

HepeMeHHOﬁ 1 UX PCIHICHUC

https://m.edsoo.ru/7f43af08




CucreMbl TMHENHBIX HEPABEHCTB C OJHOMI

43 IIEPEMEHHOM U UX pELICHUE
A4 CucreMsl JII:IHeﬁme HEPABEHCTB C OJTHOM
TEPEMEHHOMN U UX pEeIICHUE
45 CucreMsl JII:IHeﬁme HEPABEHCTB C OJTHOM
TEPEMEHHOMN U UX pEeIICHUE
46 KBanpaTHble HEpaBEHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX PEIICHUE bubmiorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PEIICHUE bubmorexa TTOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBEHCTBA U UX PEIICHHE
50 KBagpaTHble HEpaBEHCTBA U UX PEIICHHE
51 I'paduaeckas naTEpIIpETALMS HEPABESHCTB U bubnuorexa [JOK
CHUCTEM HEPaBEHCTB C JIBYMS TIEPEMEHHBIMHU https://m.edsoo.ru/7f43b098
57 I'padmueckas uHTEpIIpeTalivs HEPABEHCTB U
CHCTEM HEPaBEHCTB C JIByMsI IEpEMEHHBIMU
53 KounTponbHas pabora no teme
"Hepasencrna"
54 KBanparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [[OK
CBOMCTBa https://m.edsoo.ru/7f439842
56 Ksanparuunas ¢pyukmus, e€ rpaduk u bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabosia, KOOpIMHATHI BEPIITHHBI bubnuoreka [JOK
napaboJibl, OCb CAMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboa, KOOpAUHATHI BEPIIUHEI bubnuoreka [IOK
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabouia, KOOpAMHATHI BEPUIMHBI bubnmnoreka [JOK




napa0oJibl, 0Ch CUMMETPUH 11apadoJIbl

https://m.edsoo.ru/7f43alac

60 [Tapaboma, KOOPAWHATHI BEPIIUHEI bubnuorexa [IOK
napaboJIbl, 0Ch CHMMETPHUH 1apaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapaboma, KOOpAUHATHI BEPIIUHEI bubnuorexa [JOK
napaboJIbl, 0Ch CHMMETPHUH 1apaldoJIbl https://m.edsoo.ru/7f43a526
62 [Tapaboma, KOOpAUHATHI BEPIIUHEI
napa0oJibl, OCb CAMMETPHUH HapadoJIbl
63 I'paduku pynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x]|
64 I'paduku pynkumit: y =kx, y=kx +b,
y=k/x, y=x?, y=vx, y=|x]
65 I'paduku pynkumit: y =kx, y=kx +b,
y=k/x, y=x3, y=vx, y=[x]|
66 I'paduku pynkumit: y =kx, y=kx +b,
y=k/x, y=x?, y=vx, y=[x]
67 I'padukn dynaxumii: y = kx, y=kx + b,
y=k/x, y=x, y=vX, y=|x]
63 I'padukn dynaxumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vx, y=[x]|
" " bubmuoreka LJOK
69 KounTponbnas pabora no teme "®@yHKINUN https://m.edsoo.ru/7f43ab84
70 TTousiTHe YUCIIOBOM MOCIIEN0OBATEILHOCTH Bubmuorexa HHOK
https://m.edsoo.ru/7f43e6¢c6
3amaHue mociae10BaTeIbHOCTH
. . . bubmuoreka [JOK
7 PeKYPpEHTHOI dopmysoit 1 opmyiIoii n-ro https://m.edsoo.ru/7f43ebda
YJieHa
79 ApudmMernueckas ¥ TeOMETpUUICCKas bubnuoreka [JOK
MIPOIPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudpmerrueckas 1 reoMeTpuyecKas bubnuoreka [IOK
MIPOIPECCUU https://m.edsoo.ru/7f43f3b4
74 ®opMyibl N-ro wieHa apupMeTH4ecKoil u bubnuorexa [IOK

reOMETPUUECKOU NPOrpeECCUil, CyMMBI

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




IICPBLIX N YWICHOB

@opMyIel N-ro wieHa apuPpMeTHIECKOH 1

75 reOMETPUYECKOU ITPOTrPECCUi, CyMMBI bubmmorexa LHOK
HEpBBIX N WICHOB https://m.edsoo.ru/7f43ef2c
®opmysl N-TO WieHa apuPMETHUCCKON U
76 reoiezpnqecxoﬁ nporpgc::l;lﬁ, CYMMBI bubmmorexa LHOK
HIEpBBIX N WICHOB https://m.edsoo.ru/7f43f0c6
®opMyIIsl N-TO YiIeHa apHu(PMETHUCCKON U
77 reollzlezpnqecxoﬁ HpOFpEC((:lI)/IfI, CYMMBI bubmmorexa LHOK
HIEpBBIX N WICHOB https://m.edsoo.ru/7f43{72e
@opMynel N-TO YiIeHA apHu(PMETHIESCKON U
78 reoﬁaeipnqecxoﬁ HpOFpEC((Jil)/IfI, CYMMBI bubmorexa [IOK
HIepBBIX N YICHOB https://m.edsoo.ru/7f43{8a0
N300paxkeHue 4ieHoB apuPMeTHIeCcKo 1
79 F€OMETPUYECKON MPOTrPECCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH
N3obpaxenune wieHOB apuMETUIECKON 1
80 reOMETPUUYECKON MPOrpeccrii TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH
81 JIMHENHBIN 1 SKCIIOHEHIMATIBbHBIA POCT
82 CI10KHbI€ POIECHTHI Brbmaorexa LOK
https://m.edsoo.ru/7f43fe0e
83 CI10kHbI€ POLEHTHI Brbmaorexa LOK
https://m.edsoo.ru/7t4401a6
34 KontponbHas padota o teme "HucnoBsie bubnuoreka [JOK
n
HOCJIEI0BATEIbHOCTHU https://m.edsoo.ru/7{4404{8
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIHS
85 3H%HI/II7I. 3anuce, CpaBHEHUE, IEUCTBUS C
JCUCTBUTEIHHBIMA YHCIAMH, YHCIOBAS
npsimMast
36 [ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs

3HaHui. [IpoueHTsl, OTHOIIEHNS,




IIPONIOPLIHUHU

[ToBTOpEHue, 06001ICHNE U CHCTEMAaTU3AIIS

87 3Hanuil. OKpyrieHne, npudImKeHue,
OLICHKA
IToBTOpEenue, 0600IEHNE U CHCTEMATH3AIINS
88 3HaHI/H711) Pemenne THeIKCTOBBIX 3a71a4 : Bubnrorexa HOK
) A https://m.edsoo.ru/7f443b12
apu(pMeTHYECKUM CocoOoM
89 Hrorosasg xouTpoabHas padora bubmorexa [JOK
p p https://m.edsoo.ru/7f443cd4
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATH3ALIHS
90 3HaHHfII) Pemrenue TH;KCTOBLIX 3a1a4 : Bubnmorexa HOK
) A https://m.edsoo.ru/7f443fea
apumMeTHyecKuM cnocooomM
TToBTOpEeHue, 0000IIEHNE U CHCTEMATU3AIHS
91 3HaHm711) Pem’eHI/Ie ”II“I;KCTOBBIX 3aj/1a4 ’ Bubmaorexa IIOK
) A https://m.edsoo.ru/7f4441ca
apumMeTHyecKuM cnocooomM
[ToBTOpEeHue, 0000IIEHNE U CHUCTEMATU3ALHS
92 3HaHI/H711) I1 e’o6 a3c1)1113aHHe anreod queCK;( bubmorexa LIOK
- 'Peobp p https:/m.edsoo.ru/7f444364
BBIPOKCHUH, TOTYCTHMBIC 3HAYCHUS
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATU3ALHS
93 3HaHI/II7II) II e’o6 a3c1)1113aHI/Ie ared aI/IquKI/IHx Brbmaorexa LJOK
) E P P https://m.edsoo.ru/7{444612
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHnue, 0000IEHNE U CUCTEMATU3ALUS
94 3HaHI/II7II) I1 e,o6 a3cI)1113aHI/Ie ared aI/IquKI/IHx Brbmaorexa LJOK
) E P p https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOIYCTUMbIC 3HAYCHUS
IToBTOpEHME, 0O0OOIIEHUE U CUCTEMATU3ALINAS
95 3HaHI/II711) II e,o6 aS(I)Ill?»aHI/Ie anred queCKHHX Brbmiorexa IJOK
) 12 P p https://m.edsoo.ru/7{444c56
BBIPKCHUH, TOMYCTUMbIC 3HAYCHUS
IToBTOpeHue, 0000IIEHNE U CUCTEMATH3ALINS
96 3HaHI/II7113 ()] ,K I/II/I'Hl:IIOCT ocHUE CBOIZCTBZ.I Brbmiorexa LOK
- OYHKIWH TIOCTP > https://m.edsoo.ru/7f444f44
W3Y4YECHHBIX (QYHKITUN
97 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alIus bu6mmoreka [JOK

3HaHUU. OYHKIMU: IOCTPOCHUE, CBOMCTBA

https://m.edsoo.ru/7f44516a




M3YUYEHHBIX (QYHKIMH

98

[ToBTOpEHue, 06001ICHNE U CHCTEMAaTU3AIIS
3HaHuM. OyHKIHUK: IOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (QYHKIIHHA

bu6mmoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEHUe, 0000IICHNE U CHCTEMAaTU3AIINS
3HaHu. yHKIHUK: IOCTPOEHUE, CBOMCTBA
W3YYEHHBIX (DYHKIIHHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516
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[ToBTOpeHue, 0600IIIeHNE U CHCTEMATU3AIUS
3HaHui. ['padmyeckoe pelieHne ypaBHEHUM
U X CHCTEM

101

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AITHS
3HaHui. ['padmyeckoe pelieHne ypaBHEeHHUM
Y VX CHCTEM

102

O000IIIEHNE U CUCTEMATH3AIINS 3HAHWUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUS

1.1

BI:IHOJ'IH?ITB, coycras YCTHBIC u IIMCbMCHHBIC HpI/IéMBI,
apI/I(l)MeTI/ILICCKI/IC )IGI\/JICTBI/IX C paliMOHaJIbHBIMHW YUCJIaMHU

1.2

HaXO)II/ITI) 3HAa4YCHUA YHUCJIOBBIX BI)Ipa)KeHl/If/'I, MPHUMCHATH
pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUMCIICHHS 3HAUEHUH JAPOOHBIX
BBIpAKEHUH, COJIep KallnX OOBIKHOBEHHBIE U JCCSITHYHBIE JPOOH

1.3

[lepexomute oOT oaHOM (opMbl 3amucu  Yucenl K  ApPYyroi
(mpeoOpa3zoBbIBaTh  JECSATHUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO 1pO0b)

1.4

CpaBHMBATh U yIIOPSAJOYNBATH PALIMOHATIBHBIE YNCIA

1.5

OKpyrIsTh yncna

1.6

BBIMOMHATE MPUKUAKY W OICHKY pe3yJabTaTa BBIUMCICHUMN, OICHKY
3HQYEHUM YHCIOBBIX BBIPAKECHUW. BBIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HaTypaJbHBIMHU MTOKA3aTEeIISIMU

1.7

[IpumMeHsTh NpPU3HAKM JEIUMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIN
HaTypaJIbHBIX YHCEll

1.8

Pemarh  NpaKTHKO-OPHEHTHUPOBAaHHBIC  3aJayd, CBS3aHHBIC C
OTHOIIIEHUEM BEJIMYHH, MPOMOPIHOHAIEHOCTHIO BEJIMYHH,
IPOICHTAMH, HHTCPIPETHPOBATh PE3YJbTAThl PEIICHUS 3a1ad C
y4€TOM OTrpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
00BEKTOB

AnrebpandecKkue BbIPaKECHH

2.1

Hcnonn3oBarh anre6pa14quKy}0 TCPMHUHOJIOTUIO U  CHUMBOJIHKY,
IIPUMCHATDb e B IIpouecce OCBOCHUA yqe6H0r0 Marcpuajia

2.2

Haxogute 3HaueHwus 6YKB CHHBIX  BBIP AKEHHHN npu  3aJJaHHbIX
S3HAYCHHAX IICPCMCHHBIX

2.3

Breimonasars Hp606p330BaHI/I${ OCJIOro BbBIPpAXKCHHA B MHOI'OYICH
IIPUBCACHHCM l'IOI[O6HBIX CcJlaraCMblX, paCKpbITUEM CKOOOK

24

BBINOJHATE yMHOXEHUE OJHOWIEHA Ha MHOTOYJIEH U MHOTOWIEHA Ha
MHOTOWIEH, NPUMEHATh (opMyibl KBajgpaTa CYMMBI U KBajJpara
pa3HOCTH

2.5

OcymiecTBIATh pa3iioKEHNE MHOTOWIEHOB HA MHOXKUTEIH C TIOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOILIEr0 MHOXHTEJNS, TPYIIUPOBKH ClIaraeMblXx,
pUMeHeHHs GOPMYI COKPAIEHHOTO YMHOKEHHUS

2.6

HpI/IMeHHTL HpeO6paBOBaHI/I}I MHOT'OYJICHOB JIsI PCIICHUSA PA3JIMYHBIX
3aa4 U3 MaTCMAaTUKH, CMCIKHBIX IPEAMCTOB, U3 peanLHoﬁ IMIPaKTUKU




Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU II0Ka3aTeIIIMHU

2.7 JUTs IpeoOpa30BaHUsI BRIPAKCHUH
3 YpaBHEHMS U HEPaBEHCTBA
Pemwars nuHeEVHBIE YypaBHEHHs C OJHOW IIEPEMEHHOM, NPHUMEHSA
3.1 IIpaBWJIa MEPEX0/ia OT UCXOJHOIO YPAaBHEHUS K PAaBHOCHIBHOMY €MY.
[IpoBepsATh, ABISETCS JIM YUCIO KOPHEM YpaBHEHUS
39 HpHMeHaTUL rpadpuUecKkue METOJAbl TPH PEHICHHH JIMHEHHBIX
YPaBHEHUHN U UX CUCTEM
33 [ToxpOupars mpuMepsl nap 4ucen, SABISIONINXCS PEeHIEHHEM JIMHEWHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Crpoutb B KOOPIMHATHOM MJIOCKOCTH IpaduK JMHEWHOTO YpaBHEHUS C
34 JIBYMsI NEPEMEHHBIMU; MOJb3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI
pelIeHNs YpaBHEHUS
35 Pemrate cuctemsel ABYX JIMHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU,
B TOM YHCJIE€ TpapUIeCKU
CocTaBiaTh U pemniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCJIOBHIO 3aJja4M, HHTEPIIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l TOJYy4eHHbIN pe3ybTatT
4 Koopaunats! 1 rpaduku. OyHKIIIN
N300paxkaTe Ha KOOPAMHATHOW NPSIMONW TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpPBajbl, 3alHCHIBATh
YHCIIOBbIE MPOMEXKYTKH Ha alreOpandyeckoM si3blKe
49 OrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
KOOpIMHATaM
43 CrpouTts rpaduku nuHeHHBIX QyHKIMNA. CTpouTh rpaduk QyHKIUH Y
=
OnuceiBaTh ¢ MOMOIIBIO (YHKIUH HM3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PpAacCTOSIHHE, LEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne QpyHKIMHU IO 3HAaYEHHUIO €€ apryMeHTa
[lonumate rpaduyeckuit cnoco® NpeACTaBIEHUS M aHAIU3a
4.6 UHpOpMaLlMY, H3BJIEKaTh M HWHTEPIPETHUPOBATH HHPOPMALUIO U3
rpauKOB peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEHN
8 KVIACC
Kon .
e —— IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHUs OCHOBHO
pe3yabTATA o0pa3oBaTeIbHOM NPOIrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
1 Yucna ¥ BBIYMCIECHUS
Hcnonb3oBaTh  HayalbHbIE  NPEACTABIECHUS O  MHOXECTBE
11 JNEVCTBUTENBHBIX YUCEN JJISl CPAaBHEHUS, OKPYTJIEHUS W BBIUYHCICHUH,
n300paXkaTb JEWCTBUTENbHBIE 4YHCIA TOYKAMH Ha KOOPIMHATHOMN
psIMOM
10 [IpumensaTr moHATHE  apU(PMETUYECKOTO  KBAJPATHOTO  KOPHS,

HaxXOJUTh KBAaApPATHBIC KOPHH, HCIIOJIb3yd IIpH HeO6XO,Z[I/IMOCTI/I




KaJIbKYJIATOP, BBIIOJHATH MPe0Opa30BaHUsl BbIPAKEHUH, COAEpIKAILINX
KBaJpaTHbIC KOPHU, UCIIOJIBb3Ysl CBOMCTBA KOPHEHN

1.3

Hcnonp3oBath 3amucu OOJNBIIMX W MAIBIX YHCEN C TIOMOIIBIO
JECSITHYHBIX Ipo0el u cTenenei yncina 10

Anrebpandeckue BbIpaKEHHs

2.1

[IpumeHATh TOHATHE CTENEHW C LEJNbIM IOKa3aTEelIEM, BBINOJHATh
npeoOpa3oBaHUs BBIPAKEHHUM, COJCPKANIUX CTCIICHH C  IEJIBIM
IIOKa3aTeJIeM

2.2

BreinmonHATe  TOXIECTBEHHBIE  IMpeoOpa3oBaHUsl  palMOHAIBHBIX
BBIPQKCHUII HA OCHOBE IMpaBWI JCUCTBUM HAaJ MHOTOYIECHAMH U
anredpanvdeckuMHM JIpoOsiMu

2.3

PacknanpiBaTe KBapaTHBIA TPEXUIEH HA MHOKHATEIN

24

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUHN JJIsl PEIICHUS Pa3IUYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKHU

YpaBHEHHUsI M HEPABEHCTBA

3.1

Pemrate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS M PalMOHAIBHBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUW C JABYMs
IIE€PEMEHHBIMU

3.2

[IpoBoauTe mpoOCTEMIIME MCCIENOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/icTaBlIeHU (ycTaHaBIUBaTh, UMEET JIM ypaBHEHUE WM CHCTEMaA
YPaBHEHHMH PELICHHUs], €CIIU UMEET, TO CKOJIBKO, U IpoUee)

3.3

[lepexomuts OT cnoBecHOW  (opmMyaupoBKM 3amadn K e
anredpanvyeckoil MOJIeNH C TOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTeMbl YpaBHEHUN, MHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4¥l TOJYyYeHHBIN pe3ynbTatT

34

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLIEHKH,
peliaTh JUHEWHbIE HEPaBEHCTBA C OJITHOM MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB

DOyHKIMU

4.1

[lonnMaTh ¥ WCHOJB30BaTh (YHKIHMOHAIBHBIC TOHITUS U SI3BIK
(TEpMHHBI, CUMBOJIMYECKHE OOO3HAYCHUS), OIPEIENIATh 3HAYCHUE
(GYHKIMU 0 3HAYCHHWIO apTyMEHTa, OINPENeNATh CBOWCTBA (YHKIUU
o e€ rpaduky

4.2

CrpouTth rpaduku 3JeMEeHTapHbIX QYHKIUH BUA:
y = k/x, y =x2, y = x3, y = |X|, OMChIBaTh CBOMCTBA YHCIOBOU (DYHKIIUU
o e€ rpaduky

9 KVIACC

== o

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus




Yucna v BEIYUCIIEHUAS

PP ErE<“oTOomOoZzORT OROT

CpaBHUBATh U YIOPSAIOUMBATH PAllMOHANIbHBIE U UpPAIlMOHATIbHBIC YHCIIa

1 BreimonHsaTe apudmernyeckue ACHCTBUS C PANMOHAIBLHBIMU YHCJIAMH, COYETas
) YCTHBIE M TIMCBMEHHBIC MPHUEMBI, BBITIOJHATh BBIUUCICHUS C HPPAIlMOHATBHBIMU
2 quciIaMu
1 . .

Haxomuth 3HaueHus cTeneHeH ¢ IENbIMU TOKa3aTesIMU U KOPHEHW, BBIYUCIATH
é 3HAYEHUSI YUCJIOBBIX BHIPAKECHUI
1 .

OKpyrisTh  JACHUCTBUTEIBHBIC  YHWCIIA, BBINOJHATH  IPUKUIKY  pe3yJbTara
4 BBIUHCIICHUH, OLICHKY YMCIOBBIX BBIPKECHUN
2 YpaBHEHUs] 1 HEPABEHCTBA
2 .

Pemarpr nuHelHble W KBaJapaTHbIC ypaBHEHHS, YPaBHEHHsS, CBOJSALIUECS K HUM,
i mpocTeire IpoOHO-paloHaIbHbIE YPaBHEHUS
2 . .

Pemath cuctembl IByX JMHEHHBIX YpPAaBHEHUU C JABYMS MEPEMEHHBIMH M CHCTEMBI
i JBYX ypaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
2

Pemath TekcTOBBIE 3a7aun aNreOpauvdeckuM CIocoOOM C TMOMOIIBIO COCTABJICHUS
é YpaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JIBYMS IEPEMEHHBIMU
2 [IpoBoauTh mpocCTEWIINE KCCIAEAOBAaHUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
. 4yclie ¢ MPUMEHEHHEeM TrpaduuecKux MpeAcTaBlIeHUil (HampuMep, YCTaHaBIUBATh,
4 HMMEET JIM ypaBHEHHUE WJIM CHUCTEMA YPAaBHEHUM PELICHHUs], €CITU UMEET, TO CKOJILKO)
2 Pemathr nuHElHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paXKaTh pEIICHHE

HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIMCbIBATh PCIICHUEC C TIOMOIIBKO CMMBOJIOB




Pemars cucTeMbl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIHOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paXkaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YUCIOBOM
IIPSIMOM, 3aIIUCBhIBaTh PEIICHUE C IIOMOIIbIO CUMBOJIOB

Hcnonp30BaTh HEPABEHCTBA IIPHU PELICHUM PA3IIMYHBIX 3a1a4

DOyHKIUU

Pacno3naBate  (yHKIIMM  HM3y4CHHBIX BUAOB. lloKa3pIBaTh  CXEMaTHYECKH
pacroyio)keHHe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (QyHKIMHA Buaa: y=kXx,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT 3HA4YCHHH KOI(DUINEHTOB,
OTHCHIBATh CBOMCTBA (DYHKIUI

[Toka3bIBaTh CXeMaTUYECKU PACIOJIOKEHUE HAa KOOPJMHATHOM MJIIOCKOCTH TpaduKoB

b

Crpoutb u wu300pakarb CcXxeMaTH4eCKH TIpaduKkd KBaIpaTUUYHBIX (YHKIUH,
OTHCHIBATh CBOMCTBA KBaIpaTUUHBIX (DYHKIIMH 10 MX rpadukam

PacnioznaBate kBajpaTHuHyro (QyHKIUIO 10 (opmyne, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUN

Apudmernueckas U reoMeTpruecKas Mporpeccuu

PacriozHaBath apu(METHYECKYI0 W TEOMETPHYCCKYIO TPOTPECCHU MPH Pas3HBIX
coco0ax 3agaHus

BbINONHATE BRIYUCIEHUS C UCIIOJIb30BaHUEM (OPMYIT n-TO 4WieHa apupMeTndecKoi
U T€OMETPUYECKON TPOTrPeCCHil, CYMMBbI MIEPBBIX N YICHOB

I/I306pa}I(aTb YJICHBI ITIOCJIEA0BATCIIBHOCTH TOYKaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTHU

Pemrate 3amaum, CBsi3aHHBIE C YHCIOBBIMU IOCIEIOBATEIBHOCTSIMH, B TOM YHCIIC
3aJaud M3 PEaTbHOW KU3HH (C HCIIOJNB30BAaHHEM KaJbKyJIATOpa, IH(POBBIX
TEXHOJIOT )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIC W JIECATHYHBIC, TIEPEX0J] OT OJHOW (OPMBI 3aMUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
YHOPSI0YMBAHNE PAITHOHATIBHBIX YHCETT
12 ApubdmMernueckue IEHCTBHS ¢ pallMOHAIBHBIMU YKClIaMU. Perenue 3a1a4d u3
' peaibHOM NMPAaKTUKHU HA YacTH, Ha IpoOu
13 CreneHp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHrne, mnpeoOpazoBaHue
BBIPKEHUI Ha OCHOBE OMNPE/ENICHUS, 3aIIUCh OOJIBIINX YUCE
1.4 [TporieHThI, 3amUCh MPOLIEHTOB B BHJE ApPOOM W APOOH B BHUJE MPOIECHTOB.
Tpu OCHOBHBIE 3a7]a4M HA TPOTIEHTHI, PEIICHHE 3a7a49 U3 PEATbHON PAKTUKH
15 [IpumeHeHre TpPU3HAKOB  JEIMMOCTH, pa3joKeHHe Ha  MHOXHUTEIU
HaTypaJbHBIX YHCET
16 PeanpHble  3aBUCHMMOCTHM, B TOM  4Mcle TMpsMas W oOparHas
MIPOMOPLIUOHAIBHOCTH
2 AnreOpandeckue BhIPAKEHUS
71 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOU. JlomycTuMBble
3HA4YEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUIE (DOPMYIBI.
Boruncnenus no hopmynam
23 [IpeoOpa3oBanrie  OyKBEHHBIX  BBIPQKEHMM,  TOXKIECTBEHHO  pPaBHbIE
BBIPA)KEHUS
2.4 CBoiICTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM
25 Opnnounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. CiiokeHHe, BBIYUTAHHE,
YMHO>K€HUE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBbI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOrOYIEHOB HA MHOKUTEIN
3 YpaBHeHUs
31 VYpaBHEHUE, KOpPEHb YPaBHEHUs, IpaBuIa npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUI
39 JIuneliHoe ypaBHEHHE C 9,Z[HOI71 nepeMeliHoﬁ, YUCIIO KOPHEH JIMHEHUHOTro
YpaBHEHUS1, PEIICHNE JIMHEWHBIX YPaBHEHUN
33 CocraBnieHue ypaBHevHI/Iﬁ M0 YCJOBHIO 3a7aul. PelieHne TeKCTOBBIX 3a/1ay C
MIOMOIIBIO YPABHEHU I
3.4 JIuHeiHOe ypaBHEHHE C IBYMs NIEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JIMHEWHBIX YpAaBHEHUU C JBYMs IEpEMEHHbIMU. PemeHue
3.5 CUCTEM YpaBHEHHH criocoOOM TOJCTaHOBKH. [IpuMepsl pelieHns TeKCTOBBIX
3a/1a4y C MOMOIIbIO CUCTEM YpaBHEHUM
4 Koopaunats! u rpa¢puku. PyHKIUU
4.1 KoopaunaTa Touku Ha mpsiMoi




Hucnossle IPOMEKYTKU. PaccTosiHue MexXAy ABYyMsS TOUYKAMHU KOOPAUHATHOU

4.2 .
psIMOM

43 [IpsimoyronpHas CHCTEMa KOOP/MHAT, OCH Ox u Oy. Abcuucca U opauHaTa
TOYKHM Ha KOOPJAMHATHOM IJIOCKOCTHU

44 [Ipumepsnt Fpil(bI/IKOB, 3agaHHbIX (opmynamu. UteHue rpaduKoB peanrbHBIX
3aBUCUMOCTEN

4.5 [onsitue Gpynkmun. ['paduk ¢pynxmun. CBoiicTBa HyHKIUK

4.6 Jluneiinas gynkums, e€ rpaduk. ['padux pyaxkumn y = [X|

47 Fpaqmqeci(oe pELIEHUE JIMHEWHBIX YPAaBHEHUW M CHUCTEM JIMHEHWHBIX
ypaBHEHUM

8 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Yucna v BEIYUCIIEHUAS

KBanpatueiii kopeHs u3 uucna. [lorstue 00 uppanmoHaabHOM uucie. JlecaTuuHbie
MPUOIMHKEHUS HPPALMOHATIBHBIX YHCE

CpoiicTBa apu(MeTHYECKHMX KBaJpaTHBIX KOpHEH © WX TPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHHUI U BEIUMCICHUSIM. J|efiCTBUTENbHbIE YnCa

CreneHs ¢ LICJIBIM MOKa3aTejieM U € CBOMCTBA. CTaH,I[apTHaH 3aI1rcCh 4yucia

AnrebpandecKkue BbIpaKEHH

KBanpatublii TpéxusieH, pa3oKeHUe KBaJpaTHOTO TPEXUIEHA HA MHOKUTEIN

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi Jpoou

CJ'IO)I(CHI/IG, BbIYUTAHUC, YMHOXKXCHUC, ICIICHNUC anre6pa1/1qecm/1x ,Z[p06el71

PammonansHabie BBIPAXKCHUSA U UX HpeO6p330BaHI/Ie

ypaBHeHI/IH 1 HCpPABCHCTBA

KBanpatHoe ypaBHeHue, popMysa KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera

Pemenne ypaBHCHHf/'I, CBOJSAIIUXCS K TUHEHHBIM U KBaApAaTHBIM




[Ipocreiimme qpoOHO-pAIMOHAIBHEIC YPaBHEHUS

I'pacdmyeckas uaTEpIIpETaAs YPAaBHEHHH C IBYMS IEPEMCHHBIMHU U CUCTEM JIMHEHHBIX
YpPaBHEHUN C JByMs NE€peMEHHbIMU. I[IpuMepsl pemeHus CHUCTEM HEJIMHENMHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

Perrenne TeKCTOBBIX 33124 anreOpandecKuM CrocoooM

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA

HepaBeHcTBO ¢ 0HOM ITEpEMEHHON

PaBHOCHIIBHOCTH HCPaBCHCTB

JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOM

CucTteMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN

OyYyHKIMU

[Tonste ¢ynknuun. OOIacTh ONpEACIICHUS W MHOXKECTBO 3HAYCHUH (QYHKIUU.
Crioco0nI 3aganus GyHKITUN

I'paduk dynkumun. Urenue coiicT GpyHkmM no e€ rpaduxy

[Tpumeps! rpagukoB GYHKIUN, OTPAKAIOIMINUX pPeaTbHbIE TPOIECCH

@OyHKIMHU, ONKMCHIBAIOIINE NPSAMYIO M OOpaTHYIO MPOMOPHUOHANBHBIE 3aBUCUMOCTH, UX
rpaduxu

OyHKIUU y =x% y = X3

o
y

I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI




9 KJIACC

Kox ITpoBepsieMblii 3JIEeMEHT COJAEePKAHUS
1 Yucna v BBIYKCICHUS
L1 ParmonanbHple yKcna, UppalMOHATBHBIC YHWCIA, KOHEYHbIE U OCCKOHEYHBIE
' JIECITUYHbIE JPOOU
MHO0XeCTBO JEHCTBUTEIBHBIX YUCEN, JCUCTBUTEIBHBIC YHCIIa KaK OECKOHEUHBIE
12 JecsITUUHbIe ApoOu. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]Ly MHOKECTBOM
' JEMCTBUTENBHBIX YKCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
qucel
1.3 ApubmMernueckne IeUCTBUS C JCHUCTBUTEIHHBIMH YHCIAMU
W3mepenus, npubamkenus, oleHKU. Pa3mMepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh mpuOmmkenns. Okpyrienue uncen. [Ipukuaka u oneHka
pe3ynbTaTOB BEIYMCICHUINA
2 YpaBHEHHs M HEPABEHCTBA
2.1 YpaBHEHHUsI C OJTHON NEPEMEHHON
2.2 JIuneliHoe ypaBHeHHe. Pelienne ypaBHEHUM, CBOISIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. PenlieHre ypaBHEHUM, CBOSIIMXCS K KBAIPATHBIM
24 BI/IKB"aI[pa;FHOG YpaBHEHHe. [Ipumepsl pelieHUsT ypaBHEHUW TpPEThbed U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOHO-paiMOHATIEHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs IEPEMEHHBIMU U €r0 Tpadux
2.8 Pemienue cucteM AByX JMHEHMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
29 PeH_IeIiI/Ie CUCTEM JBYX YPaBHEHHUH, OJIHO U3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOPOU CTENIEHU
2.10 I'pacdmyeckas nHTEpIpeTalvs CUCTEMB] YpaBHEHHI C IBYMsI IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3aj1au aNreOpandeckuM crnocodbom
2.12 UYucaoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue nuHEeMHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.14 Pemienue cucteM JTMHEMHBIX HEPABEHCTB C OJTHOM EPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
716 I'padmyeckas uHTepmpeTanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
MepEMEHHBIMU
3 DyHKIMH
31 KBampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabGona, kKoopauHATHI
BEPIIHHBI MTapaboJIbl, 0Cb CAMMETPUHU MapadOIIbI
3.2 I'paduku pynkmit y=kx, y=kx+b 1 ux cBoiicTBa
3.3 I'paduku pynkmit y=k/x, y = x> u ux CBOCTBa
34 I'paduku pynkimit y = Jx, y= \_xJ , 1 UX CBOMCTBA




YucaoBkIe MOCISI0BATEILHOCTH

OHpGI[GHeHI/IC U CIIOCOOBI 3aJlaH{s YUCIIOBBIX IIOCJIEA0BATEIbLHOCTEIA. 3a;[aHHe

41 MOCJICIOBATEILHOCTH PEKYPPEHTHOU (popMyIioit u GopMysoii n-To wieHa

49 Apudpmernueckas mporpeccus. Dopmynasl n-ro  wieHa apu(PMETHUECKOM
IPOTPECCUU, CYMMBI TIEPBBIX /1 YJICHOB

43 I'eomerpuueckass mnporpeccusi. DopMmynbl n-ro  WieHa T'€OMETPUYCCKOM
IPOTPECCHH, CYMMBI TIEPBBIX 71 YICHOB

44 N3o0paxkenne wieHOB apu(PMETHUECKOW W TeOMETPUYECKOH IPOrpeccHid

' TOYKaMH HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA POCT
4.5 CnosxHbl€ MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, IEpeBO, IHUKI, MPUMEHATh UX HPU PEUICHUU
3aJa4; yMEHHE HCI0JIb30BaTh IpapUuecKoe NMPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM, P PELICHUU 3a]1a4
U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONPEAEIICHNE, aKCHOMa, TEOpEeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE U  JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJWUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBAaHUI

yMeHI/Ie OHepI/IpOBaTI) IIOHATUSIMU . HaTypaJ'H)HOG qHuCJIo, HpOCTO@ nu
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHUCJIO0, MOIYJIh YHCIIAa, OOBIKHOBEHHAs apoOb M
JecsiTUYHasi poOb, CTaHAAPTHBIN BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE YHUCJI0, apu(METUYECKU KBaJIpaTHBIA KOPEHB;
YMEHUE BBINMOJHATH  JIEWCTBUS C  YUCIaMH, CpaBHUBATh U
YyOOPSIOYMBATh YHCA, TPEACTABISATh YHCIAa Ha KOOPJIWHATHOM
MPSIMOM, OKPYIJIATh YHUCIIA; YMEHHE JellaThb TPUKHUIKY M OICHKY
pe3ynbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelleM,
apudmeTnyecKkuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTEleHU
0oJbIlle EQUHUIIBI; YMEHHE BBINOJHATH pacy€érTbl 1Mo Qopmynam,
npeoOpa3oBaHus LENBIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUN U
BBIPXKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXUTENH, B
TOM 4YHUCJIE C HCIOJIb30BaHHEM (GOpMYJ pPa3HOCTU KBAJpaToOB H
KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATHAMU: YUCIOBOE PAaBEHCTBO, YPAaBHEHUE C
OJIHOW TEepeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOI; YMEHHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM IEepPEeMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JHHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHblE M  JIpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 3a]a4 U3 JAPYruX MPeIMETOB
M TIPaKTUYECKMX 3a/Jad; YMEHHME MCIOJb30BaTh KOOPAWHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh Uil M300pa)KeHHs pelIeHUi
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUSA, rpaduk GyHKINUU, HYIU
¢byHKINY, IIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUs
GbyHKIMY; yMEHUE OIEpUpPOBATH HOHATHSIMMU: npsmMas
MPONOPILHOHAIBHOCTh, JIMHEWHAsT (YHKIMS, KBaJpaTHuyHas (QyHKIMS,




oOpaTHasi TPOMOPLUOHATIBHOCTh, TMapaboiia, Trumepoosna; yMmeHue
cTpouTh Tpaduku PyHKIUH, UCTIOTB30BATh TPa(UKH TS OTIPEACTICHIS
CBOWMCTB IMPOIIECCOB M 3aBUCHUMOCTEM, ISl PELICHUs 3a/1ad U3 JAPYTUX
y4eOHBIX TMPEIMETOB W PEAIbHOW JKU3HM; YMEHHE BBIPAXaTh
(bopMyTaMu 3aBUCUMOCTH MEX/1y BETHUYNHAMHU

Ymenue OIIepUpPOBATH HOHSTUAMU: HOCJIEI0BATENbHOCTD,
apupmeTHuecKkass W TeOMeTpUYecKas  IPOTPECcCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOmiero 4ieHa MpU pelIeHUuM 3a/1ad, B TOM 4HCIe 3a1ad U3 JIPYTux
y4eOHBIX IPEAMETOB U PEATILHOM KU3HU

YMeHue pemath 3aaud pa3HbIX TUIOB (B TOM 4YMCII€ HA MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, LEHy TOBapOB M CTOMMOCThb
MOKYTIOK U yCIIYT, HAJIOTH, 3aJjaui U3 00JacTH yIpaBiIeHUs JINYHBIMU U
ceMeiHbIMU  (MHAHCAMM); YMEHHME  COCTABIIATH  BBIPAXKEHUS,
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBbl 110 YCIOBHMIO 3aJ/1a4d,
HCCIIEI0BaTh MOJIYYEHHOE PEIlIeHHE U OLEHUBAThH MPaBION0A00HOCTh
MTOJTy4EHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: GUTYpa, TOUKA, OTPE30K, MpsMas,
Jyd, JJOMaHasi, yroJI, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOCIPCHHBIN
W PABHOCTOPOHHUHN TPEYTrOJbHUKH, IPSIMOYIOJbHBIM TPEYrOJbHUK,
MeauaHa, OMCCEKTpUCca M BBICOTA TPEYrOJIbHHMKA, YETHIPEXYTOJbHUK,
napajuiesiorpaMmMm, poMO, TPSMOYTOJIBHHK, KBaJpar, Tpamerus;
OKpPYXXHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C NPOCTPAaHCTBCHHBIMHU
¢burypamu; yMeHHe pemarb 3alauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJICHUE T'COMETPUYECKUX BEIMYMH C NMPUMEHEHHUEM
W3Y4YEHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPINEeHIUKYISIPHOCTh MPSIMBbIX,
yrol MEXIy MpsSMbIMU, MEPIeHIUKYIAp, HAKIOHHAs, MPOEKLHUs,
nonobue ¢uryp, nogo0HbIe TPEYroIbHUKHU, CHMMETPHSI OTHOCUTEIIHHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napasiesIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX B
OKPY>KaIoIlleM MUpPE

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuMHA Yrila, CUHYC W KOCHUHYC yIJIa TPEYroJbHUKA), IJIOLIAb;
YMEHHE OLIEHUBATh Pa3MeEphbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MUpE; YMEHHE MPUMEHATh GOpPMyabl MEepUMETpa U  IUIOIIATN
MHOTOYTOJIbHUKOB, [UIMHBI OKPY>KHOCTH W TUIOIIAQJAM Kpyra, oObema
OPSIMOYTOJIBHOTO TapajuleNienuIe/1a; YMEHHE NPUMEHSITh HpPU3HAKU
paBEHCTBA TPEYTOJHHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA,
teopemy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs
BBIYMCIICHUS IJIUH, PACCTOSHUM, TUTOIIAIen

12

YMmenue I/I306pa)ICaTB IIJIOCKHE q)HprBI n wux KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHLIC (I)I/Il“ypbl OT PYKH, C IIOMOILIbBIO I{epTé)I(H]bIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB II0 TEKCTOBOMY WA
CUMBOJIbHOMY OIMMCAHUTO

13

YMmenue ONICpHUpOBaTH IOHATHAMMUN MpAMOYTOJIbHAA cucreMma
KOOPAHHAT; KOOpAWHATBI TOYKH, BCKTOD, CymMmmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YNCJI0, CKAJIIPHOC ITPONU3BCACHUC BCKTOPOB,;




YMEHHUE MCII0JIb30BaTh BEKTOPBI M KOOPAMHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIICHUs 3aJad, B TOM 4YHCIE M3 JAPYrHX Yy4eOHBIX
IIPEAMETOB U PEAIBbHOM KU3HU

14

YMeHue omnepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U KPYTOBBIC
IMarpaMMBbl,  TaONWIBL, cpenHee  apudmMeTHueckoe, MenuaHa,
HauOoJbllee ¥ HAWMEHbIIEE 3HAYCHUS, pa3Max 4HCIOBOro Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaOMUIaX W Ha JUarpaMmax,
OTPaKAIONIYI0 CBOWMCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SBIICHUI; yYMEHHE pACIO3HABaTh HM3MCHYMBBIC BEJIMYMHBI B
OKpYKaIOIIEM MHpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CIIy4alHbII
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTapHbI HCXOJ)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4YalWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS, YMEHHE OLIEHHMBATh BEPOSITHOCTH pPEaTbHBIX
COOBITHI ¥ SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHI B OKpY)XKAaloIleM MHpPEe U B IKH3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIHUX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHMSIX

16

YMeHne BbIOMpaTh TOAXOMAIIANA W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, TMPUBOJUTH MPUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HHU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
WCKYCCTBE, OIMCHIBaTh OTICIbHBIC BBIJAIOIIMECS  PE3YyJIbTaThI,
TOJyYCHHBIE B XOJC Pa3BUTHS MAaTEMAaTHKW KaK HAyKH, MPHUBOIUTH
MPUMEPBl MATEMAaTUUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM
U BCEMUPHOI HCTOPUU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, TIPOBEPAEMBIX HA OID ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COeP/KAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' TIEPHOIUICCKHIE IPOOH
13 Panponanbubie uyncna. Apudmerndyeckue omnepanud ¢ palUoHaIbHBIMU
qucliaMu
1.4 JHelictButenpHble uncia. ApudmeTHdecKkue omepanud ¢ JAeUCTBUTEIbHBIMU
qKcliaMu
15 [Tpubmmxénnbie BBIMHCIICHNA, TMPAaBUA OKPYIJICHUS, NPUKMIKA M OLCHKa
pe3ynbTaTa BIUMCICHUN
2 Anrebpandeckue BbIpaKeHHs
2.1 bykBeHHbIE BhIpaKeHHUS (BbIPAKEHHUSI C IEPEMEHHBIMH )
29 Crenens ¢ uenbiM mnokasareneM. CTeNeHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBolicTBa CTEIIEHU
2.3 MHoOro4IeHbI
24 Anrebpanyeckasi 1poOb
)5 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
apupMeTHYEeCKUMU KOPHSIMH HaTypaJIbHOM CTEIeHU
3 YpaBHEHUS U1 HEPABEHCTBA
31 Hensie n IpoOHO-paloHalbHbIe ypaBHEHUs. CHCTEMbl U COBOKYIMHOCTH
yYpaBHEHUH
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBl M COBOKYIHOCTH
HEPABEHCTB
3.3 Permrenye TeKCTOBBIX 3amau
4 YuciioBble OCIIEI0BATEIBHOCTH
4.1 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHHUs MOCIEA0BATENLHOCTEN
49 Apudmernueckas u reomeTrpuyeckas mnporpeccuu. Dopmyna  CIOKHBIX
MPOIIEHTOB
5 OyHKIUU
Oynkuus, cnocodbl 3amanus QyHkuud. Ipadux dynkuuu. OO6macte
oTpeseNieHus 1 MHOXKeCTBO 3HaueHuil pynkiuu. Hynu ¢pynkuun. [Ipomexytku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMBbl U
MUHUMYMBbl GyHKIUA. Haumbonbiiee u HauMeHblllee 3HaYeHHE (YHKIMHM Ha
IIPOMEXKYTKE
6 KoopannaTs! Ha psIMOI U IJIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUIypbl 1 X CBOICTBA
7.2 TpeyroJibHUK
7.3 MHOroyrojbsHUKI




7.4

OKpyXHOCTb U KpyT

7.5 W3mepenue reoMeTpu4ecKiX BEIUUHH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHuoxecTBa
8.5 I'padsl




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Anrebpa, 7 knace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxknmonepHoe obmectBo «M3natenbctBo «IIpocBenienne»

Anrebpa, 8 kimace/ Komsirun FO.M., Tkauea M.B., ®enoposa H.E. u npyrue,
Axmmoneproe o6mectBo «M3narensctBo «lIpocBenienne»

Anrebpa, 9 knace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
Axmmoneproe obmectBo «MznarensctBo «IIpocsemenue

METOJIUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA
* N3yuenue anredpsl B 7-9 knaccax, FO.M. Konsrun, 10.B. Cunopos, M.B. TkaueBa, H.E.
®enoposa, M.1. [1labynun

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/f2a34950 - 6ubmmorteka [IOK

fipi.ru — caiitr ®enepanbHOro MHCTUTYTA MEJArOTMUYECKUX U3MEPEHUN

resh.edu.ru — rocynapcrBennas oopasoBatenpHas argopma «Poccuiickas
AJIEKTPOHHAS IIKOJIa»

.school-collection.edu.ru — enuHas KoyeKus HUPPOBLIX 00pa30BaTEIBHBIX PECYPCOB
110 MaTeMaTHuKe, o KjaccaMm, TeMam u Y MK.

uchportal.ru — yuntenbckuii mopTaii, MeXAayHapOIHOE COOOIIECTBO YUUTETIEH,
COJIEP’KUT KOJUIEKIIUIO aBTOPCKUX MPE3EHTALINM, YPOKOB U TECTOB, KOHTPOJIbHBIX paboT U
pabounx mporpaMM, B TOM YHCIIE 10 MaTeMaTHKe.







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT BOT60091953345287616995357499410305195481097593
Bnageney LesdyeHko Mapua BnagumuposHa
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