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NNOACHUTEJIbBHAS 3AIIMCKA

AnreOpa sBisieTCS OJHHMM U3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUsS: OHA
o0ecrieuynBaeT U3y4eHrne APYruX AUCHUILINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOJOIKEHUST 00pa30BaHUs U B TIOBCETHEBHOM KU3HU.
PasButHe y oOy4aronmxcsi HaydHBIX WPEICTABICHHUN O TPOMCXOXKICHHH W CYIHOCTH
anreOpanveckux a0CTpakuuid, crmocobe OTpakeHUsT MaTeMaTHYeCKON HaykoW sBICHUH U
MPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIM MATEMAaTUUYECKOTO MOJCIUPOBAHUSI B HAyYHOM
MO3HAHUHM M B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBIIUICHUSI, HEOOXOAUMBIX JJIs ajanTallid B COBpeMeHHOM HudpoBoM oOiiecTBe. M3ydenue
anreOpbl 0OecreunBaeT pa3BUTUE YMEHHS Ha0Jl01aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHMYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NeWCTBHSI U BBIBOJIBI, (POPMYITMPOBATH yTBepkIeHUs. OCBOCHHE Kypca anreOpsl 00ecr eunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYJarOIMXCS: OHU  HCIOJIB3YIOT JICAYKTHBHBIE H
WH]IyKTUBHBIE PACCY)KJICHUs, 0000IIeHHe U KOHKPETH3al[Mi0, abCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anrebpe MpeanonaracT 3HAYUTEIBHBIM OOBEM CaAMOCTOATEIBHON AESITETbHOCTH
oOydaronmxcs, MO3TOMY CaMOCTOSTEIbHOE pellleHHue 3ajJad  sBJISETCS  peanu3anuent
JEeSITeIbHOCTHOTO MPUHLIMIA O0Y4EHU .

B crpykrype mnporpamMmel y4eOHOro Kypca «Anre6pa» I OCHOBHOIO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJepXKaTelbHO-MeToauuYeckue JUuHuu: «Hucna u
BBIYUCIICHUS, «AITeOpandecKkiue BBIPAKEHUS», «YPAaBHCHHS W HEPABEHCTBAy, «DyHKIUN».
Kaxnas u3 3Tux comepikarenbHO-METOAMYECKUX JTHHUN pa3BUBACTCSA HA MPOTSHKEHUU TPEX JET
U3y4eHUs Kypca, B3aUMOJICHCTBYS € JPYIHUMH €ro JMHHUSAMH. B xone m3ydeHus yueOHOTo Kypca
00yJarImmMcs TPUXOJUTCS JTOTUUECKU PACCYKIaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM
S3bIK. B CBSI3M € 3TUM B mporpamMmy yueOHOTO Kypca «Anredpay» BKIIOUYEHBI HEKOTOPhIE OCHOBBI
JIOTUKHU, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJesiaXx MaTeMaTHYeCKOro oOpa3oBaHUS U
CIOCOOCTBYIOIIME OBNAJACHHUIO OOYJYalOIMMMHCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCKOTO
si3pika. CoNlepKaTenbHON M CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO Kypca «AnreOpay sBIISeTCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHHU <«Hucna W BBIYUCICHUS» CIYKUT OCHOBOM Il JaJIbHEHINETO
U3yYeHUST MAaTEMaTHKH, CIOCOOCTBYET DPa3BUTHUIO Y OOYYAIOIMXCS JIOTHYECKOTO MBITITICHUS,
GOpMUPOBAHUIO YMEHHUS TMOJB30BAThCA AITOPUTMAMU, a TakKe MPUOOPETEHUIO MPAKTUYECKHX
HaBBIKOB, HEOOXOJUMBIX JJIsi ITOBCCIHEBHOW JXU3HH. Pa3BUTHE MOHATHUS O YUCIIE HA YPOBHE
OCHOBHOTO 0OIIEro 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU U M PPAllMOHAIBHBIMU YUCIAMH,
dbopMHpPOBaHUEM TIPEACTABICHUN O JCUCTBUTEILHOM YHCIEe. 3aBEpIICHUE OCBOCHUS YHCIOBOU
JUHUH OTHECEHO K CpeHeMY 001meMy 00pa3oBaHUIO.

ConepkaHnue JByX anreOpanveckux JUHHH — «AnreOpanveckue BBIPOKCHUSD) U
«YpaBHEHUSI W HEPAaBEHCTBAa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO y  OOyJarOUXCS
MaTeMaTUUYEeCKOro ammapara, HEOOXOAMMOTo [UIS peIleHHs 3ajad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOTrO 00I1IETO 00pa3oBaHUs
ydeOHBI  MaTepwal TpPYNIHPYETCS BOKPYr  pallMOHANbHBIX  BBIpaKeHHUU. AnreOpa
JEMOHCTPUPYET 3HAYEHHE MATeMAaTUKU KaK s3bIKa JJIs MOCTPOCHHUS MaTeMAaTHUYECKUX MOJEIEeH,
OIHMCAaHUs MPOLECCOB M SBJICHHUM peasbHOTo Mupa. B 3amaum oOydeHus anredpe BXOAAT TAKKe
JManbHEeWIlee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YaCTHOCTH, JUIS
OCBOGHHsI Kypca HWH(GOpPMATHKH, M OBJAQJICHUE HAaBBIKAMH JEIYKTUBHBIX PACCYXICHUH.



[IpeoOpazoBanre CUMBOJIBHBIX (JOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaXEHUsI, CIIOCOOHOCTEH K
MaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKUIMOHANBHO-Tpauyeckoil JIMHUU  HAIeNeHO Ha  MOJy4yeHUe
00yJaroIMMHUCS 3HAHUNW O QYHKIIUAX KaK BOXHEHIIEH MaTeMaTUYECKOW MOJENH JUIsl OTMCAHUS
U MCCIEIOBAHMS Pa3HOOOpPA3HBIX MPOIECCOB M SBICHHUI B Npupoae u odiectse. V3yueHue
MaTepuaiga CIOCOOCTBYET pa3BUTHIO y OOy4aroIMXCsl YMEHHS HCIIOJb30BaTh pa3ziM4HbIE
BBIPA3UTENbHbBIE CPEJICTBA S3bIKA MATEMaTHKU — CIOBECHBIC, CHMBOJHMYECKHE, rpadudeckue,
BHOCHUT BKJIaJ B (JOPMUPOBAHUE MPEICTABICHUI O PO MAaTEMAaTUKU B PA3BUTHU IIUBUIN3AIUN
U KYJIBTYpBHI.

CoracHo yuyeOHOMy IIaHy B 7-9 Kiaccax wu3ydaercs y4eOHBIH Kypc «Airedpay,
KOTOpPBIM BKIIOYAET CIEIYIONIME OCHOBHBIE pa3lesbl cojepkaHus: «Hucna M BhIYHUCICHUSY,
«AnreOpanyecKkue BBIPAKECHUS, «YPaBHEHUS U HEPABEHCTBAY, «DyHKIIHN.

Ha u3ydenne yuebHOTO Kypca «Anredpa» otBoautces 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kinacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 ygaca (3 vaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BbIYHCIIE HUSA

Jpobu OObIKHOBEHHBIE W JIE€CATHYHbIE, MEpexXoJ OT OAHOW (OpMBI 3amucu Apodeil K
npyroii. [lonsTHe panMOHAIBHOTO YMCIIA, 3alIMCh, CPABHEHUE, YIOPSIJOUYMBAHUE PALlMOHAIBHBIX
yucen. ApudMeTnueckue NeHCTBUS ¢ pallMOHATBHBIMHU YHCIIaMU. Pemmenue 3a1ad U3 peaqbHon
NPAKTUKA HA 9acTH, Ha APOOH.

CreneHp ¢ HaTypaJbHbIM IOKa3aTeNeM: ONpeeleHHe, TPeoOpa3oBaHu e BhIPAXKEHUN Ha
OCHOBE OIlpezeNieHus, 3anuch Oonpumx yucel. [IponeHTsl, 3anuch IPOLEHTOB B BUJE IpOOH U
npoOu B BUJE MPOLEHTOB. TpH OCHOBHBIE 3aJ]aud Ha MPOLIEHTHI, peIleHUE 3a/au U3 pealbHOI
MPaKTUKHU.

IIprMeHeHNe NPU3HAKOB JIETMMOCTH, Pa3I0KEHNE Ha MHOKUTEIN HaTypalbHbIX YHCEI.

PeanbHble 3aBHCHMOCTH, B TOM YHKCIIE IpsiMast U 0OpaTHas MPONOPLHOHATbHOCTH.

Anre0panyeckue Bblpake HUSA

IlepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C IEpEMEHHON. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH  MEXIy BEIMYMHAMH B BHAE (OPMYIIBL.
Beruucnenus no gopmynam. [IpeoOpazoBanue OyKBEHHBIX BhIpaXKEHUH, TOKIECCTBEHHO PaBHBIC
BBIPQXEHMUs], [TpaBuia NpeoOdpa3oBaHUs CyMM U IPOU3BEAECHUN, IIPaBUIa PACKPBITUS CKOOOK U
NpPHUBEACHUS TTOJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENIEHU C HATypaJIbHBIM I10KA3aTEIIEM.

OnHouneHsl 1 MHOTOWIeHbI. CTeneHb MHOrouaeHa. CriokeHue, BhIYMTaHUE, YMHOXKEHHE
MHOTOWwIeHOB. DOpMylbl COKpPAIEHHOTO YMHOXEHHS: KBAJIpaT CyMMbl M KBaJapaT DPa3HOCTH.
®opMyna pasHOCTH KBagpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOXKHTEIH.

YpaBHeHHUsI M HEPaBEeHCTBA

VYpaBHEHUE, KOPEHb YpaBHEHMS, NpaBuja NpeoOpa3oBaHUs YpaBHEHUS, PaBHOCHIBHOCTh
YPaBHEHUU.

JluneitHOe ypaBHEHHE C OIHOW IIEPEMEHHOM, YUCIO KOPHEHW JIMHEWHOIO ypaBHECHUS,
pellieHne JUHEWHBbIX ypaBHeHUU. CocTaBlieHME ypaBHEHHMH MO YCIOBUIO 3adaud. PemeHue
TEKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHMUI.

JluneitHoe ypaBHEHHE ¢ JIBYMs MEpPEeMEHHBIMU M ero rpaduk. Cuctema ABYX JMHEHHBIX
YpaBHEHUM C JByMsl NEpEMEHHBIMU. PelieHne CUCTeEM ypaBHEHUW CHOCOOOM IOJICTAaHOBKHU.
[Ipumepsl pereHns TEKCTOBBIX 3a/1a4 C [IOMOIIBIO CUCTEM YpaBHEHHUM.

DO yHKUMU

Koopaunara Touku Ha mnpsMou. YHucioBble NPOMEXYTKM. PaccTosHue MeEXIy IBYMs
TOYKaMU KOOPJAMHATHOUN MPAMOU.

[IpsimoyronbpHast cucrema koopauHat, ocu OX m Oy. Abcrmucca M opauHaTa TOYKH Ha
KOOpAMHATHON T1utockocTH. Ilpumepsl rpadukoB, 3amaHHBIX (opMmyaamu. UreHue rpadukoB
peanbHbix 3aBucuMocted. llonstue Qynkuuu. I'padux Qyakauu. CpoiicTBa (QyHKIUH.
Jlunetinas Qynkuus, e€ rpaduk. I'paduk dynkumum y = |X. ['paduueckoe pemenne TMHEHHBIX
YPaBHEHUW M CUCTEM JIMHEHHBIX YPABHECHU .

8 KUIACC

Yucaa v BLIYUCIE HUA



KBanmparaeiit kopenb u3 uucna. [lonstune o0 wuppanuoHasibHOM uwucie. JlecaTuyHbie
NpUOIMKEHUS] UPpallMOHATBHBIX yrcen. CBoiicTBa apu(METUUECKUX KBAIPATHBIX KOPHEH U UX
npUMEHEHHEe K MPeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUN W BBHIYHCICHUSIM. JlefiCTBUTENbHbBIC
qyyuca.

Crenenb ¢ 11e1bIM MoKa3zareneM u e€ cBorictBa. CTaHmapTHas 3allKiCh YKCIIA.

AnreOpanueckie BhIpaKeHUsIAJTeOpanyecKue BbIpake HUS

KBanpaTHblil TpEXUusieH, pa3ioKeHUE KBAIPATHOTO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOWCTBO anrebpamyeckoil apoou. CroxeHue,
BBIYMTAaHUE, YMHOXKEHUE, JCJICHUE anreOpandeckux Apobeid. PanmoHanbHbIE BRIPAKEHUS U UX
npeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY PABHEHHMA U HEPaBeHCTBA

KBanpatHoe ypaBHeHwme, (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHW, CBOISMIMXCA K JHHEWHBIM M KBaapaTHbIM. [Ipocteifime apoOHO-
palMOHAIbHBIE YPAaBHEHU .

I'padmaeckas nHTEpIpETaNNs YpaBHEHUN C IBYMS MEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHUN C AByMs IlepeMeHHbIMH. [IpuMepnl peleHus CUCTEM HEIMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aireOpandecKiuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M UMX CBoiMcTBAa. HepaBEeHCTBO € OOHONW MEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIMHeilHble HepaBEHCTBA ¢ OJHOM mepeMeHHo. Cucremsl
JIMHEHWHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

OyHKunU PYyHKIUA

[Monsitue Qynkuu. OO6nacTh ONMpeneNeHnss 1 MHOXKECTBO 3HaueHui (yHkiuu. CrocoOb
3aaHus PyHKITHM.

I'paguk ¢ynknuu. Yrtenue cBoiicTB ¢yHKuu 1o e€ rpaduky. Ilpumeps rpadukos
(GyHKIMI, OTPaXKAIOMMX PEATbHBIC MTPOIIECCHI.

OYHKIIMY, OMHCHIBAIONME MPSIMYI0O U OOpaTHYIO MPOMOPIIMOHANBHBIE 3aBUCHMOCTH, UX
rpadukn. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe pemenne ypaBHEHHIT U CHCTEM
YPaBHEHUU.

9 KJIACC

Ymucna ¥ BbIYUCTICHUS

PanmonaneHble 4Kcia, MppallMOHANbHbIE YMCIA, KOHEYHbIE U OECKOHEUHbIE AECATUYHBIE
npobu. MHOXKeCTBO JEHCTBUTEIBHBIX 4YHUCEN, JEHCTBUTEIbHBIE YHCIA KaK OECKOHEYHbIE
JeCATHYHbIE  IpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEMCTBUTENBHBIX YACEN U KOOPAMHATHON MPSIMOM.

CpaBHeHHE ACHCTBUTENBHBIX 4YMCEN, apu(MeTHUYeCKhue ACHCTBHUS C NCHCTBUTEIHHBIMU
YHUCIIAMU.

Pazmepsl 0OBEKTOB OKPYKAIOIIETO MHpPA, JIUTEIBHOCTh IPOIECCOB B OKPYKAIOIIEM
MHUpe.

[Tpubnux€HHOE 3HAYEHHE BEJIUYMHBI, TOYHOCTh NpHOMMkeHus. OKpyrJieHue 4YHcell.
IIpukuka ¥ OLEHKA Pe3yIbTaTOB BBIYMCICHUH.

YpaBHeHuUsi 1 HEPABEHCTBA

JInneitHoe ypaBHeHUE. Penmenne ypaBHEHNM, CBOASIIMXCS K JIMHEHHBIM.



KBagparnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJSIMXCA K  KBAJAPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelleHUsT ypaBHEHHUM TpeTbed M YETBEPTOM CTENECHEH
Pa3ioKEHHEM Ha MHOXKHUTEINH.

Pemenue  ApoOHO-palMOHANBHBIX  ypaBHEHHU.  PemieHWe  TEKCTOBBIX 33134
aIredpanyeckuM METO/IOM.

VYpaBHeHUE C AByMS INEepeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JTUHEWHBIX
YPaBHEHUM C IBYMsS IIEpeMEHHBIMU. PellleHHe cucreM AByX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEWHOoe, a Jpyroe — BTOpoil crenenu. ['paduyeckas nHTEpIipeTanusi CUCTEMbl YpaBHEHUU C
JBYMsI IIEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanveckuM crocoOoM.

UYuciioBsle HEpaBEHCTBA U UX CBOMCTBA.

Pelienue nIMHENHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. PelleHue CHCTEM JIMHEMHBIX
HEpaBeHCTB C oAHOW mepemeHHOW. KBagparHblie HepaBeHcTBa. ['paduueckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS [IEPEMEHHBIMU.

OyHKIUU PYyHKIIUA

KBanparnunas ¢yakaus, e€ rpaduk u cBoiictBa. [lapaGoma, KoOpauHATHl BEPIIMHBI
napaboIibl, OCh CAMMETPHH 1apadoIbl.

I'padukn dyrkumii: y = kx, y =kx + b,y = k/x, y =x3, y =Vx, y = || , # ux cBoiicTa.

YucoBsle nocaenoBaTeIbHOCTH UHCA0BbIE MOC/Ie10BATEIbHOCTH U MPOrpe cCHm

[loHsiTHE YMCIOBOM MOCIEAOBATEIHHOCTH. 3a/laHUE TTOCIIEIOBATEILHOCTH PEKyPPEHTHOM
dopmynoit u popmynoil N-ro uneHa.

Apudmerndeckass U reomerpuyeckas — mporpeccur.  Popmyasl N-ro 4ieHa
apu(PMETHUECKON U F€OMETPUUYECKON MPOrpeccrii, CyMMBbI MIEPBBIX N UIEHOB.

N300pakeHne 4JICHOB apU(PMETUYECKOM M TeOMETPHYECKOW IMpOrpeccuii TOYKaMH Ha
KOOPAMHATHOMW IJIOCKOCTH. JINHEHHBIN M 3KCIOHEH N ANBHBIN pOCT. CI0KHBIE IPOLEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOIT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHUS IIporpaMmbl y4eOHOro Kypca «Aurebpay
XapaKTepUu3yrTCs:

1) naTpuoTuyeckoe BOCIMTAHUE:

IPOSIBJICHUEM HHTEpeca K MPOLUIOMYy U HACTOSALEMY pPOCCHUHCKOM MaTeMaTHUKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTHMXKEHHSIM POCCUUCKMX MaTEMaTUKOB U POCCUUCKON
MaTEMaTHYECKOM IIKOJIBI, K MCIIOIB30BAHUIO ATUX JOCTHIKEHHUH B APYIrMX HAYKaX U MPUKIATHBIX
cepax;

2) rpak1aHCKOe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA WM peau3alliid ero Ipas,
MpEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP,
SIBJICHUH, MPOIEIYP TPaKIAHCKOTO OO0IecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHKEHUM
HayK{, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B AEATEIbHOCTH YYEHOTIO;

3) TpyaoBoOe BOCIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE€ B PEILICHUM NPAKTUYECKUX 3a7a4d MaTeMaTHYECKOU
HAIPaBJIEHHOCTH, OCO3HAHWEM BKHOCTU MAaTEMAaTUYECKOTO 0Opa30BaHUs HAa MPOTSHKEHUHU Beel
JKU3HH JJIsl YCHEIHONW MPOodeCcCHOHAIBHON IeATeNbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHIAWBUIYAIbHON TPaeKTOpUH OOpa3oBaHUS U
YKU3HEHHBIX MIJIAHOB C YUYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, pEeUICHUN, pacCyKICHUN, YMEHUIO BUAECTh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
M CKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHMSA:

OpUEHTallUel B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX IpelCTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEJIOBEKa, HPHUPOJIBI M OOIIeCTBA, NMOHMMAaHHEM
MaTeMaTUYECKOM HayKl KaK cgepbl YeIOBEUECKOW JESTENbHOCTH, JITAllOB €€ pa3BUTUS U
3HAYMMOCTH ISl PA3BUTHUS IIUBUJIN3AI[MH, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKA U MaTeMaTHYECKON
KylIbTYpOll Kak CpEICTBOM IIO3HAHUS MHpPa, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU
M CCIIEA0BATEIIBCKON 1EATEIbHOCTH;

6) ¢usuueckoe BocnutaHue, (oOpMHUpPOBAHHE  KYJbTYPbl  310POBbA U
3MOLMOHAJIBHOIO 0J1ArONOJIyYus :

TOTOBHOCTBIO MPUMEHSTh MaTeMaTH4eCKWE 3HAHUS B MHTEpecax CBOETro 370POBbs,
BEJICHUS 3/I0POBOTO 00pa3a KHU3HU (3I0POBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHI U
OTIbIXa, peryinspHas (u3Myeckas aKTUBHOCTh), C(OPMHPOBAHHOCTHIO HaBBIKA peduieKcHd,
MPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eloBeKa;

7) 3K0JI0rH4YecKoe BOCIUTAHME

OpUEHTallUel Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWM Ul pellieHMs 3a7ad B 00JIacTH
COXPaHHOCTH OKpY)KAlOIIEH Cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKA HMX BO3MOXHBIX
MOCJIEACTBUN JJIsi OKpYXKAloLIeH cpenbl, OCO3HAHHEM IJI00AJbHOIO Xapakrepa SKOJOTHYECKUX
npoOJieM U MyTeil UX pelieHus;



8) ajanrauus K U3MEeHSIIOUMMCS YCJIOBHUAM COLMAJIbHONW U PUPOJIHON Cpebl:

TOTOBHOCTBIO K Ilef/'ICTBI/ISIM B YCJIIOBUAX HCOHpCI[GJIéHHOCTI/I, IMOBBICHHUIO YPOBHSA cBOCH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NeATeNbHOCTh, B TOM YHCII€ YMEHUE YUUTHCS Y APYTUX
Hmﬂeﬁ, HpHOGpeTaTI) B COBMECTHOM JACATCIIPHOCTH HOBBIC 3HAHUA, HABBIKM W KOMIICTCHIIMM M3
OMBITA IPYTUX;

HE00X0IMMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM yucie GOpMYyIHUpPOBATH HUJIEU,
IIOHATHUA, TUIIOTC3bI 06 OG’LGRT&X " ABJICHUAX, B TOM YHUCIIC PAHCC HCU3BCCTHBIX, OCO3HABATH
ne(UIUTH COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, IIIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYyallMl0, BOCIPUHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPeOyIOLWMU KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHHUS U
necTBus, GOpMyIHPOBATh U OLEHUBATh PUCKU U TIOCIEACTBUS, OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3naBaTeIbHBIE YHHUBEPCAJbHbIC y'leﬁﬂble aelcTBus

Ba3oBbie Jornyeckue AelCTBHUS:

® BBIIBJITH M XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUI MEXAy MOHSATHSAMH, (GOpMYyTUpOBaTh OMpENeNeHUs] MOHSTHIA,
YCTaHABIUBATh CYIIICCTBEHHBIN MPU3HAK KIACCHU(UKAIIMK, OCHOBAHUS JUIsl 0000IICHUS
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOTO aHAIN3a;

® BOCIpPUHUMATh, GOPMYIHPOBATH U NMPEOOPA3OBHIBATH CY)KICHUS: YTBEPAUTEIbHBIE U
OTpUIIaTeIbHbBIC, CAMHUYHBIC, YACTHBIC U O0IIME, YCIIOBHEIE;

® BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MMPOTHBOPEUUs B (hakTax,
JAHHBIX, HAOJIOJICHUSIX W YTBEPKIACHHSX, IpeiaraTh KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUI;

e JlenaTh BBIBOJBI C MCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHAYKTUBHBIX
YMO3AKITIOYCHU N, YMO3AKITFOUCHHUH 110 aHAIOTHH,

e pa3zduWparh JOKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEpXKAECHUUM (MpsMbIE ¥ OT
MPOTHUBHOTO), MPOBOJIUTH CaMOCTOSITETTEHO HECJIOXKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTUYeCKuX (HaKTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOIUTH IPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BpIOMpaTh crnoco0 peleHUs y4eOHOM 3aauu (CpaBHHBATh HECKOJBKO BapHUaHTOB
peleHusl, BEIOMpaTh HaOOJIee MOIXOIANMN ¢ Y4ETOM CaMOCTOSITEIIPHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble ucciaea0BaTeIbCKHeE 1€ HCTBUS :

® HCIONB30BaTh  BOMPOCHI  KAK  HWCCIEIOBATEIILCKUH  HHCTPYMEHT  IO3HAHWS,
hbopMyIHpOBaTH BOITPOCHI, buKCcHpyOIIHEe MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEIPHO ~YCTaHABJIIMBAaTh HCKOMOE H JlaHHOe, (OpMHpPOBATH THUIIOTE3Y,
apTryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

® TMPOBOAUTH MO CAMOCTOSATEIBHO COCTABJIEHHOMY ILJIAHY HECIOXHBIM SKCIEPUMEHT,
HEOOJBIIOE HWCCICIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOTO
00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIy CO0OIi;

® CaMOCTOSTENbHO  (OPMYIUPOBATH OOOOMIEHWS W  BBIBOJABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOICHUS, UCCIICIOBAHUSI, OIEHUBATh JOCTOBEPHOCTh MOTY4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 000OINCHUI;



Pabota

IIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCa, a TAKKE BBIABUTATD IIPEANOI0KCHUS
0 €ro pPa3BUTHH B HOBBIX YCIOBHSIX.

¢ HH(popMaLHei:

BBISIBJISITh HEJJOCTATOYHOCTh M M30BITOYHOCTh WH(OPMAIINU, TaHHBIX, HEOOXOIMMBIX
JUISL peIieHUs 3aa4H;

BBIOMPATh, aHAJTM3UPOBATH, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(POPMAIUIO
Pa3MYHBIX BUJIOB B (POPM IIPEICTaBIICHUS;

BBIOMpaTh GopMy IpeAcTaBiIeHHS HH(OPMAIIUN W WIUTIOCTPHPOBATH PELacMble 3a1a4un
cXeMaMu, JuarpaMMaMu, HHOW TpaduKol M MX KOMOMHALHSIMU;

OLIEHMBATh HANAEKHOCTh MH(POPMAIIUHU 110 KPUTEPHUSIM, MTPEUIOKCHHBIM yUUTEIeM HITH
cOopMYIHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE e MCTBUSA:

BOCIIPUHHUMATEH M (HOPMYIIMPOBATH CY)KJCHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMH
OOIIeHUs, SCHO, TOYHO, T'PAMOTHO BBIPAXaTh CBOI TOUYKY 3pPEHHS] B YCTHBIX H
MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOAY pelieHus 3a/1a4l, KOMMEHTHPOBATh
MTOJIY4E€HHBIN PE3YJIbTaT;

B XOJie OOCYKJCHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI, IPOOIEMBI,
peliaeMoil  3amaud, BBICKAa3blBaThb UJEHM, HalleJIEHHbIE Ha TOWUCK pEeIeHUs,
COIIOCTaBIISITh CBOU CYXKJIEHHUS C CYKICHHMSIMU JPYrHX YYacTHUKOB JIHAJIora,
0oOHapy)KHBaTh pa3inuue U CXOJICTBO MO3UIINHI, B KOPPEKTHOHN GopMme GopMynupoBaTh
pasHoIIacHsi, CBOM BO3PAKCHHUS,

MPECTaBIATh PE3YNbTAThl PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIEIOBAHUS, MPOCKTa,
CaMOCTOSITEIbHO BBIOMpaTh (OpMaAT BBICTYIJICHUS C Y4ETOM 3ajad Ipe3eHTaluu U
0CcOOEHHOCTEH ayIUTOPHH;

MOHUMATh U HCIIOJNB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIANBHUAYATbHOU pabOTHI
IIPH PEIICHU N yIeOHBIX MATEMaTHUYECKIX 3a]1ad;

NPUHUMATD 11€JIb COBMECTHOM JEATEIBHOCTH, INIAHUPOBATH OPTaHU3aLUI0 COBMECTHOM
paboThl, pacmpenensTb BUIbI pPabOT, JOroBapuBaThCs, OOCYXKAATh IMpoLecc U
pe3yapTaT paboThl, 0000IIATF MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (OOCYKICHUS, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JAPYTU€), BHIMOJHITH CBOIO YacTh pabOThl M KOOPIMHHUPOBATH
CBOM JICHCTBHUA C APYrMMH YICHAMH KOMAaHIbI, OIEHUBATH KAYECTBO CBOETO BKIIA/IA B
0o0IMi TPOAYKT MO KPUTEPUSIM, CHOPMYTHUPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBUSL.

PerynsiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE e HCTBUS
Camoopranuszanms:

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelleHUs 3ajJaud (MJIM €ero 4YacrTh),
BBIOMPATh CHOCOO pelieHUuss ¢ Y4ETOM MMEIOIMXCS PEecypcoB MU COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BApUAHTBI PEIIEHUN C y4ETOM
HOBOW WH(opMaIum.

CaMOKOHTPOJ'[I), 3MOLMOHAJbHBII UHTEJJIEKT:

BIIJIETh CIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIS Mpollecca U pe3ylbTaTa pelieHus
MaTeMaTHYeCKOM 3a7adH;
MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3BHUKHYThH IPHU PELUICHUU 3aa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAlJICHHBIX OLMOOK,
BBISIBIICHHBIX TPYIHOCTEN;



® OILICHMBATh COOTBETCTBUE PE3YNIbTaTa JESITENIbHOCTU MOCTaBICHHOM LIEIU U YCIOBUSIM,
OOBSICHATh NPUYMHBI JOCTUKEHUS WIJIM HEJOCTUXKEHUs LEIH, HaXOJUTh OLIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATDBI

K koHiy oOydeHuss B 7 Kjacce OOydarOUMICS TONYYUT CIEAYIONME MPEAMETHBIE
pE3YIIBTaThI:

Yuciia v BoIYUCTICHUS

BbinonHsaTe, coueras yCTHBbIE M NHUCbMEHHbIE NPUEMBI, apudMeTHuecKue IeHCTBUS C
panOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HAYeHHUS YUCIOBBIX BBIPAKEHUH, MPUMEHSATh pa3zHOOOpasHbIE CHOCOOBI U
Opu€Mbl BBIUMCIEHUS 3HAYEHUM JIPOOHBIX BBIPAXKEHUM, COAEp)KalWMX OOBIKHOBEHHbIE U
JECSITUYHBIE IPOOH.

[TepexoauTh OT OAHOM (OPMBI 3aUCH YUCEN K APYroi (ImpeoOpa3oBbIBATh JECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IPOOB).

CpaBHMBATB U YIOPAAOYMBATH PALlHOHAIBHBIC YK CIIA.

OxpymiaTe yucia.

BeINONHATE NPUKUAKY U OLICHKY pe3y/ibTaTa BBIYMCIECHHH, OLICHKY 3HAYEHUI YMCIIOBBIX
BbIpaKEHUU. BbIMONHATE A1EWCTBUS CO CTETIEHIMU C HaTypaJIbHBIMH TOKa3aTENISIMU.

IIprMeHsTh NpU3HAKKU AEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJIbHBIX YU CEIL.

Pemarts NpaKkTMKO-OPUEHTHPOBAHHBIEC 3aJa4M, CBS3aHHBIE C OTHOLICHHUEM BEJIMYHUH,
IPONOPIUOHAIBHOCTBIO BEIUYHH, POLEHTAMHU, HHTEPIPETUPOBATD PE3yNbTaThl PEIICHUS 3a/1a4
C y4€TOM OTpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMU paccMaTpHUBaeMbIX OOBEKTOB.

Anre0panyeckue Bblpake HUSA

Hcrnonb3oBaTh anredpanyecKyto TEPMUHOJIOTHUIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHS yUeOHOTr0 MaTepuara.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPKCHUN MPH 3aJaHHBIX 3HAYECHUSIX TIEPEMEHHBIX.

BeinonssaTe npeoOpa3oBaHus 1IEI0r0 BBIPAKEHUSI B MHOTOYJIEH IPUBEACHUEM MOA0OHBIX
CJIaraeMblX, pacCKpbITHEM CKOOOK.

BBINONHATE YyMHOXEHME OIHOWIEHA HAa MHOIOWIEH W MHOIOWIEHAa Ha MHOTIOYJIEH,
NPUMEHSATH (POPMYIIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyliecTBIIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOXKUTENIM C IMOMOIIBIO BBIHECEHMS 3a
CKOOKM OOILIETO MHOXUTEJNS, TPYNIHUPOBKH CJIAaraéMblX, IPUMEHEHUsI (OPMYT COKPALEHHOTO
YMHOXKEHHSL.

[lpumensaTs mnpeoOpa3oBaHMs MHOTOWIEHOB JUId peIeHUs pPa3dIU4HBIX 3a1ad U3
MaTeMAaTUKU, CMEXHBIX MPEIMETOB, U3 PEAbHOM MPAKTUKY.

Hcronb30BaTh CBOMCTBA CTENEHEN C HATYypaJbHBIMHU MOKAa3aTeNIsIMH Ul MpeoOpa3oBaHuUs
BBIPAKCHUH.

YpaBHeHUs M HEPABEHCTBA

Pemars nuHelHbIE ypaBHEHUs C OJHOW NMEPEMEHHOM, IPUMEHSS NpaBWIa MEpeXona OT
HCXOJIHOTO YypaBHEHHUS K paBHOCUIbHOMY eMmy. I[IpoBepsTb, sBJIETCS JM YUCIO KOPHEM
YpaBHEHHSL.

[IpumensTh rpaduueckie METO/bI IPU PEIIEHUH JTUHEWHBIX YPABHEHUH U X CUCTEM.



[TogOupate npuMepsl Hap YUCell, ABJAIOIMXCS PEIIEHUEM JIMHEHHOTO YpaBHEHHUSI C IBYMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TIpauK JMHEHHOro ypaBHEHHS C JBYMs
NepEeMEHHBIMH, TIOTB3YSICh TPAPUKOM, TTPUBOJUTH IPHUMEPHI PELICHHS YPAaBHEHHUSI.

Pemarb cucTeMbl IByX JMHEHHBIX YpaBHEHHUU C JBYMs INEPEMEHHBIMHM, B TOM YHCIIE
rpadudecku.

CocTaBiiaTh M pelaTh JMHEHHOE ypaBHEHHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHMH IO
YCIOBHMIO 3aJja4d, WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3ala4yM ITOJy4EHHBIN
pe3yabTar.

DyHKUMU

N3o0pakaTb Ha KOOpPAMHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOILME 3aJaHHBIM
KOOpIMHATaM, JIydd, OTpPE3KH, WHTEpPBAJIbl, 3allUChIBATh 4YMCIIOBBIE IPOMEKYTKM Ha
anreOpanvecKkoM SI3bIKE.

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku MuHEeHHBIX QyHKUHH. CTpouTh rpaduk GyHkuum Yy = [x.

OnuceiBaTh € TOMOIBIO (QYHKIUMH M3BECTHBIE 3aBHCUMOCTU MEXIY BEIUYMHAMU:
CKOPOCTb, BpEMs, pacCTOSHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOIUTEIBHOCTL, BpEMS,
00BEM paboTHI.

Haxomuth 3HaueHue QyHKUIMH 110 3HAYEHUIO e€ apryMeHTa.

[Tonumath rpaduueckuii crocod NmpencTaBieHUs M aHaiau3a MHGOpPMALMM, U3BJIEKAaTh U
UHTEPIIPETUPOBATH NHHOPMAITHIO U3 TPA(UKOB PEATbHBIX MPOILIECCOB U 3aBHCUMOCTEH.

K xoHnmy oOyuenuss B 8 kJjacce oOydaroUMiicss MOJYYUT CIEAYIOLUME INpPeAMETHbIE
pe3yabTaThl:

Yucia 1 BbIYKMCIIC HUS

Hcnonp30BaTh HadaldbHBIE IPEICTABICHUS O MHOMKECTBE IEHCTBUTEIBHBIX YHCEN VIS
CpaBHEHHUsI, OKPYIJICHHS M BBIYMCIECHUH, M300pakaTh NEHCTBUTEJBHBIC YHCIA TOYKAMH Ha
KOOPJIAMHATHOW IIPSMOM.

[IpuMeHsTh TOHSATHE apU(METUUYECKOTO KBAIPATHOIO KOPHS, HAXOJUTh KBaJpaTHbIE
KOPHH, UCIIOJIB3Ys IPH HEOOXOIMMOCTH KaJIbKYJISITOP, BHIOIHSTE MPeo0pa30BaHuUs BRIPAKEHUH,
COEpIKAIMX KBAJPATHbIE KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEH.

Hcronb30oBaTh 3amucu OONBIIMX W MajJbIX YHCET C MOMOIIBIO JECATUYHBIX IpoOed u
crenenent uncina 10.

Anre0panyeckue BblpakeH HUSA

[lpuMeHATh MOHATHE CTENEeHM C LEJbIM I10Ka3aTeleM, BBINOJIHATh MpeoOpa3oBaHUs
BBIPAKEHUM, CONEPIKALIMX CTEIIEHHU C LENIBIM IIOKA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpa30BaHMs PAMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBMII AEWCTBUM HAJl MHOTOWIEHAMH U aareOpanyecKuMu ApoOsIMH.

PacknaapiBaTh KBaJApaTHBIN TPEXWICH HA MHOKUTEIIN.

[lpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUH IS pelieHUs pa3IMuHbIX 3aJad U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemats nmHeENHBIE, KBaJpaTHbIE YPABHECHUS M PAllMOHAIbHBIC YPABHEHMS, CBOISIMECS K
HUM, CUCTEMBI JABYX YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTh IpOCTENIIME UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM UYHUCIIE C
NpUMEHEHHEeM TrpadUuecKuX IMpeAcTaBieHUul (ycTaHaBIMBaTh, HMMEET JIM YpaBHEHUE WU
CHUCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U IIpOUEe).



[lepexoauThs OT cloBecHOW (OPMYIUPOBKMA 3adaud K €€ anreOpamvecKod MO C
MOMOIIBI0 COCTaBJICHUS ypPaBHEHUS WJIM CHUCTEMbl YPaBHEHUU, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]auM MOJyYEHHBIH pe3yJbTarT.

[IprMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKH, PEIIATh JTUHEHHbIE
HEpPABEHCTBA C OJHOW TMEPEeMEHHOW W HMX CHUCTEMBI, JaBaTh TPAPUUECKyI0 HILTFOCTPAIUIO
MHOYECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKUMHU

[lonumate W HCHONB30BaTh (YHKUMOHAJIbHBIE TOHSTUS M S3bIK  (TEPMHHBI,
CHMBOJINYECKHE OO0O3HAUYCHUs), ONPEACNATh 3HaueHHE (YHKIUU MO 3HAYCHUIO apTyMEHTa,
OTIPEeNeNATh CBOMCTBA (PyHKIMU 110 €€ rpaduKy.

Ctpoutb rpaduku 37I€MEHTApHbIX QyHKIUH BUAA:

y = kix, y = X2, y = X3,y = X, y = VX, OmuchIBaTh CBOMCTBA YHCIOBON (yHKIHH 1O €&
rpaduky.

K xoHmy oOydenus B 9 kiacce OOyJarONMUCS TOJYYHT CIEIYIOIME TPEIMETHBIC
pe3yabTaThl:

Yucia u BbIYMCIe HUS

CpaBHUBATH U YIOPSAA0YMBATH PAIlMOHAIBHBIE U UPPAIMOH AJTbHBIE YK CIIA.

BeimonuaTe apudmeTndeckue ASMCTBUS C PallMOHAIBHBIMU YUCIAMU, COYETas YCTHBIE U
MUCHbMEHHBIE TPUEMBI, BBITIOIHATH BRIYUCICHUSI C HPPAIIMOHATFHBIMU YU CIIAMHU.

HaxonuTh 3HaueHUs cTeneHel C LeNbIMU MOKa3aTesIMU U KOPHEH, BBIYUCIISTh 3HAUYCHUS
YU CJIOBBIX BBIPAXKECHUH.

OKpyryisTh JEUCTBUTENBHBIC YKCIA, BBIMOJHITh NMPUKUIKY pe3yJbTaTa BBIUMCICHUM,
OII€HKY YHMCJIOBBIX BBIPAKEHU.

YpaBHeHUs1 M HePpaBeHCTBA

Pemate nuHelHBIE W KBaJpaTHbIE YpaBHEHMS, YPAaBHEHHS, CBOJSIMECS K HHUM,
MpoCTeuIme APOOHO-paTnOHATBHbBIE YpaBHEHHSI.

Pemate cucrteMbl ABYX JUHEHHBIX YpaBHEHUU C JIBYMSI IEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBJISACTCS JIMHEHHBIM.

Pemarb TekcToBble 3ajauM  anreOpanvyeckuM CIOCOOOM C IOMOIIBIO COCTABJICHUS
YPaBHEHUSI UJIA CUCTEMBI IBYX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

[IpoBoauTH NIpOCTENIIME UCCIECTOBAHUS YPABHEHU U CUCTEM ypaBHEHHH, B TOM YHCJIE C
npuMeHeHneM rpaduuecKuxX TMpeAcTaBlieHn (ycTaHABIWBaTh, MMEET JIM ypaBHEHUE WIIH
CUCTEMa ypaBHEHUM pelieHus], €CIIH UMEET, TO CKOJIBKO, U Mpoyee).

Pemars nuHeWHBIC HEpPaBEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, H300pa)xkaTh peIICHUE
HEpPABEHCTB Ha YMCIIOBOM MPSAMOM, 3alIUCBIBATh PEILIEHUE C TOMOUIBIO CHMBOJIOB.

Pemate cucTeMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300paxaTh pEIIeHHE CHUCTEMbl HEPABEHCTB HA YUCIOBOW MPSIMOIA,
3alMChIBATh PEILIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonb3oBaTh HEpABEHCTBA MPH PEILICHUHU PA3IMYHBIX 3a/1a4.

DyHKUMU

PacnosnaBarh (yHKIIMY M3ydeHHBIX BUJOB. [0Ka3pIBaTh CXeMAaTUYECKH PACIIOIOKEHHUE HA

KOOPAMHATHO#H MI0CKOCTH TpadukoB ¢GyHKIKi Buma: Y = KX,y =kx + b,y =k/x,y =ax2 + bx +

C,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHUN KOI(PPHUIIHECHTOB, OMUCHIBATH CBOMCTBA

byHKIHIA.



Ctpouth u u300pakaTb CXeMaTHYECKH TpadUKd KBAJAPAaTUYHBIX (DYHKIIUN, OMHCHIBATh
CBOMCTBa KBaJPAaTHYHBIX PYHKUIUH 1O UX rpaduxam.

Pacno3HaBate  kBajgpaTHuHyl0 (QyHKOUIO 10  (dopMmyle, MNPUBOIUTH IPUMEPHI
KBaJPaTUYHBIX (yHKIUH U3 peaabHON KU3HH, (PU3UKH, TEOMETPUH.

YucioBble NMOCJI€/10BATEJILHOCTH H MPOIpeccuu

Pacrio3HaBath apu(METHUECKyI0 U TEOMETPUUYECKYIO0 POTPECCHH TPU pa3HBIX CIocobax
3aaHuUsL.

BBINONHATE BBIYMCIEHUS C MCIONb30BaHMEM (GOpMyI N-To udieHa apupMETHUEcKOl Hu
TEOMETPUYECKON ITPOTPECCUM, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iIE€HBI OCIEJOBATEIbHOCTH TOUYKAMU HA KOOPJAMHATHON MJIOCKOCTH.

Pemmate 3amaun, CBsI3aHHBIE C YMCIOBBIMH TTOCIEIOBATEIBHOCTSAMHI, B TOM YHUCIE 3aa4H
U3 PEaNbHOM KU3HHU (C UCIIOJIB30BAHUEM KAJIBKYIATOPA, LIUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
KoJsmuecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (mud poBbIe)
Ne ni/m Konrpoabubie | Ipakruueckue
NMporpamMmsl Bcero o0pa3oBaTeJbHbIE
patdoThI padoTsI
pecypcebl
1 Uwncna u BeranciaeHus. ParmonansHbIe o5 1 bu6mmoteka IIOK
qrcia https//m.edsoo.ru/7415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaKEHUs 27 1 https/m.edsoo. ru/7 f415b90
bu6mmoreka [IOK
3 VY 20 1
PABHCHIA T HEpanerctna https//m.edsoo.ru/7f415b90
bub6mmoreka [IOK
4 Koopaumarer u rpaduicu. Py 24 ! https//m.edsoo. ru/7f415b90
bu6moreka [IOK
° HosToperue i 0bobmenHe 6 . https://m.edsoo. ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOTPAMME



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

8 KUIACC

KoauvecTBo yacon JIeKTPOHHbIE
HanMeHoBaHue pa3eJioB U TeM (uud poBbIe)
Ne i/ Konrtpoabubie | IlpakTuyeckue
MporpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
1 UYucina n BerunciieHus. KBagparaele KOpHH 15 bubmoreta LOK
httpsJ//m.edsoo.ru/7f417af8
9 Yucna u BeruuciieHus. CTEneHb ¢ [EIbIM 7 bu6nmoreka [JOK
[MOKAa3aTeseM https://m.edsoo.ru/7f417af8
AnreOpanyeckrie BBIPaKCHUSI. bubmoreka [IOK
3 N 5 1
KBanpaTHblit TpEXxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckrie BBIPaKCHUS. 15 1 bubmoreka [IOK
AnreOpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnmoreka [IOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [IOK
ypaBHEHU I https://m.edsoo.ru/7f417af8
Bu6nuoreka [JOK
7 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https/m.edsoo. ru/7 f417afs
Bu6nuoreka [JOK
8 Oynkuuu. OCHOBHBIE TOHATHS 5 httpsy/m.edsoo. ru7f417afs
bu6nmoreka [JOK
| Oymiauu. Hcrosbie dymiaun o https://m.edsoo.ru/7f417af8
10 [ToBTOpeHME U 0600IICHIE 6 2 ﬁt?f?j?;fgsolj?ulj? #1743
OBUIEE KOJIMYECTBO YACOB IIO 102 5 0
[TPOTPAMME



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

9 KJIACC

KoauvecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbIe)
Ne i/ Konrpoabubie | IlpakTnueckue
NPorpaMmabl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeryucieHus. /[eiicTBUTENbHBIE 9 bubmuoreka [IIOK
qucia https//m.edsoo.ru/7419d08
9 YpaBHEeHUA U HEPABEHCTBA. YPAaBHEHUS C 14 1 bubmmoreka [IOK
OJTHOM MepeMEeHHOM https://m.edsoo. ru/7f419d08
3 VYpaBHeHnusa u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHU I https://m.edsoo.ru/71419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 Bubmoreta LOK
https://m.edsoo.ru/7419d08
bu6mmoreka [IOK
> Oy 16 1 https://m.edsoo.ru/7f419d08
6 YucIioBbIE ITOCIIEA0BATEIBHOCTHA 15 1 bubmmorexa LIOK
https://m.edsoo.ru/7f419d08
7 [MoBTOpenue, 0600ITIcHNE, CHCTEMATH3AIUS 18 1 Bu6nunoreka [IOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
No KoanyecTBo yacos Jlata e KTpoHHbIE M poBbHIE
w/n Tema ypoka Beero KonTpoJsbHbie IIpakTnueckue — o0pa3oBareJjibHbIE
padoThbl patdoThI pecypcebl
1 [loHsTHE palimoHAIBHOIO Yucia 1
5 Apudmernueckue nercTBus C 1
paloHaIbHBIMU YU CIaMH
3 Apudmernueckue necTBus c 1
panroHaIbHBIMH YHCIaAMU
4 Apudmerndeckre aeHCTBUA C 1
panroHaIbHBIMH YHCIaAMU
5 Apudmernueckre 1eHCTBUS C 1
panoHaIbHBIMH YHCIaAMU
6 ApudmeTrnueckre 1eHCTBUS C 1
paluoHaNbHBIMU YU CIaMH
7 CpaBHeHue, yopsiiouMBaHue 1
palMoHaIbHBIX YHCEI
3 CpaBHeHue, ynopsiounBaHue 1
palMoHaNIbHBIX YHCEI
9 CpaBHeHue, ynopsiiouuBaHue 1
palMoHaNIbHBIX YHCEI
10 Crtenenb ¢ HaTypaIbHBIM 1 bubmuoreka [IOK
HoKa3aTeaeM https//m.edsoo.ru/7f4211de
11 Crtenenb ¢ HaTypaIbHBIM 1 bubmuoreka [IOK
HOKa3aTeaeM hittps://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHbIM 1 bubmmnoreka LIOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

I10Ka3aTrcjiIcM

https//m.edsoo.ru/7f42154e

CreneHb ¢ HaTypaJIbHBIM

bu6moreka [IOK

13 IoKa3areiaeM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaJlbHbIM
IoKa3aTesieM
Pemienre OCHOBHBIX 33/1a4 Ha

15 JIpOoOH, IPOIICHTHI U3 peaTbHOMN
MPaKTUKA
Pemienne ocHOBHBIX 33Ja4 Ha

16 IpoOu, IPOIIEHTHI U3 peabHOMI
MPaKTUKA
Pemenne ocHOBHBIX 3371a4 Ha

17 IpoOH, MPOLIEHTHI U3 peaTbHOM
MIPaKTUKU
Pemienre OCHOBHBIX 33/1a4 Ha

18 IpoOH, IPOTIEHTHI U3 peaTbHOI
MPaKTUKU

19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOXHTEJH HATYpaJIbHBIX YUCEIl

20 [Ipu3Haku 1eIUMOCTH, Pa3I0KEHUS
Ha MHOXXHUTEJH HAaTYpaJbHBIX YUCEI

21 Peanpubie 3aBucumoctu. [psimas u
oOpaTHasi MPONOPLHUOHAIBHOCTH

29 Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHasi PONOPLHUOHAIBHOCTH

23 Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHasi IPONOPLHUOHAIBHOCTH

24 Peansusie 3aBucumoctu. [Ipsimast u



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOpaTHast TPOMOPIIUOHATBHOCTH

KonTponbHas pabota o teme

25
"PaninonanbHble yncia”
bu6nunoreka [JOK
26 DyKBEHHBIC BEIPKCHHS https//m.edsoo.ru/7 f41feec
27 DopMyIbl
28 dopmysbt
29 [lepemennsle. JlomycTumsle
3HAYEHUS TEPEMEHHBIX
[IpeoOpazoBaHue OYKBEHHBIX
30 BipamiHHﬁ paCszf:I/Ie CKOOOK U bubmoreta LOK
’ httpsJ//m.edsoo.ru/7f41fafa
MpUBEICHUE MTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
31 BripaniHHﬁ, paCsz:(TBI/Ie CKOOOK 1 butamoreka LIOK
https://m.edsoo.ru/7f41fd70
MPUBEICHUE MTOJOOHBIX ClIaraeMbIX
[IpeoGpazoBanme OyKBEHHBIX
32 BBIPAKEHUH, pACKPBITHE CKOOOK H
MIpUBEICHUE MTOJOOHBIX ClIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
33 BBIPKEHUM, PACKPHITHE CKOOOK 1
MpUBEIEHUE MTOJOOHBIX ClIaraéMbIX
34 CBolicTBa CTENEHU C HAaTypaJIbHBIM bubnmnoreka [IOK
HoKa3aTeaeM https//m.edsoo.ru/7 421382
35 CBoiicTBa CTENEHH C HATypAJIbHBIM bubmuoreka [IOK
IOKa3aTeneM httpsJ//m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHH C HATypAJIbHBIM bubmuoreka [IOK
HoKa3aTeaeM httpsJ//m.edsoo.ru/7f4218be
37 MHoTro4JIeHBI bu6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https//m.edsoo.ru/7f42276e

38 MHoOro4jeHbl Brbmnorera LIOK
https://m.edsoo.ru/7 422930

39 CioxxeHnue, BEBIYUTAHUE, bu6nunoreka [JOK
YMHO)KEHUE MHOTOYICHOB https://m.edsoo.ru/7f422af2

40 CioxeHue, BEIYUNTAHUE, bu6munoreka [IOK
YMHO)KEHUE MHOTOYICHOB https://m.edsoo.ru/7f422cc8

41 CroxeHue, BBIYNTAHUE, bu6mmoreka [JOK
YMHOYKCHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CroxeHue, BBIYNTAHUE, bu6mmoreka [JOK
YMHOKEHHE MHOTOUYJICHOB https://m.edsoo.ru/7423182

43 DopMysIbl COKPAIEHHOTO bubmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

44 DopMyInbl COKpPALEHHOTO bubnuoreka LIOK
YMHOXEHHS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpPALEHHOTO bubnuoreka LIOK
YMHOXEHHS https://m.edsoo.ru/7f424c12

46 DopMyJTbl COKpAIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo. ru/74241d2

47 DopMyJIbl COKpAIIEHHOTO bubnmoreka [IOK
YMHOXKEHHUS https://m.edsoo. ru/74251d0

48 PasnokeHre MHOTOYJIEHOB Ha bu6moreka [IOK
MHOXKUTEIN https://m.edsoo.ru/7423312

49 PaznoxxeHrne MHOIO4JICHOB Ha bu6nunoreka [JOK
MHOXHTEIN https://m.edsoo.ru/7f4237fe

50 PasnoxeHrne MHOTOYJICHOB Ha bubmuoreka [IOK

MHOXXHNTCIN

https://m.edsoo.ru/7f4239de

o1

PaznosxeHrne MHOTOUJICHOB Ha



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

MHOZXKHTCIIN

KonTponbHas pabota o teme

52 "AnreOpanyeckre BbIpayKeHUs"
YpaBHeHUE, IpaBua
53 npeoOpa3oBaHms ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHU I
JIuHeitHOe ypaBHEHUE C OAHOU
54 MEpEMEHHOM, pellleHNe JTUHEWHBIX
YpaBHEHU U
JInneninoe }:’paBHeHHe C OI[HOVI/I Bubnmorexa [IOK
55 HGpGMGHHE)H, peleHue TMHEHHBIX https:/m.edso0. w7 420482
ypaBHEHU
JInHeliHOe ypaBHEHUE C OHOU
56 TIEPEMEHHOM, PeIeHNEe JTMHEHHBIX
YpaBHEHU
57 Pemenne 3amad ¢ moMoOIIpIO bu6mmoteka [IOK
ypaBHEHU I https://m.edsoo.ru/7f42064e
58 Pemenne 3amad ¢ moMoIpIo bu6mmoreka [IOK
ypaBHEHU I https://m.edsoo.ru/7f420806
59 Pemenne 3amad ¢ moMoIIpio bu6mmoreka [IOK
ypaBHEHU I https://m.edsoo.ru/7f4209a0
60 Pemenue 3amad ¢ moMoIpio bu6mmoreka [IOK
ypaBHEHH I https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C JBYMs bubmuotexa LIOK
MePEeMEHHBIMHU H €T0 TpaguK https://m.edsoo.ru/7f427c32
62 JInHeliHOe ypaBHEHUE C IBYMsI bubmuotexa LIOK
MePEMEHHBIMU H €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema AByX JIMHEHHBIX bu6mmoreka [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

YPaBHEHUH C IBYMs IEPEMEHHBIMU

https//m.edsoo.ru/7f42836¢

Cucrema AByX JTMHEHHBIX

o4 YpaBHEHMH C IBYMSI IEPEMEHHBIMU
65 Cucrema ,ziByx JIMHEWHBIX
YpaBHEHMH C IByMS IEPEMEHHBIMU
66 Cucrema IByX JTMHEHHBIX
YpaBHEHMH C IByMS IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHU I Bubmmoreta [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHU I Bubmoreta OK
https://m.edsoo. ru/7f42865a
69 Pemenue cucrem ypaBHeHUI bubmroreia [IOK
hittps://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHEeHU I
71 Pemenne cucrem ypaBHEeHHI
79 KonTponbHas paboTa o teme bubmuotexa LIOK
"JluHeliHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMOii Bubmoreta OK
https://m.edsoo.ru/7f41de76
74 YuncnoBble TPOMEXYTKU bubmroreia [IOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKU
76 PaccrosiHie Mex 1y AByMsI TOUKaMU
KOOPAMHATHOW IIPSAMOU
o PaccrosiHie Mex 1y AByMsI TOUKaMU
KOOPAMHATHOU IIPSIMOM
78 [IpsimoyronpHas cucrema bubamnoreka LIOK



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOpAHWHAT Ha IMJIOCKOCTHU

https//m.edsoo.ru/7f41el6e

79 IIpsimoyronpHas cucreMa bubmuotexa LIOK
KOOPJAMHAT Ha MIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3aJaHHBIX bubmuotexa LIOK
dopmyamu https://m.edsoo.ru/7f41e8a8
81 [Ipumepsl rpaduKkoB, 3aJaHHBIX bubmuotexa LIOK
dopmyamu https://m.edsoo.ru/7f41ed80
82 IIpumeps! rpaduKkoB, 3aJaHHBIX
dhopmymamu
83 Urenue rpadKoB peasibHBIX bubnuoreka [IOK
3aBHCHMOCTEH https//m.edsoo.ru/7f41ea24
84 Urenue rpadKoB peasibHBIX
3aBUCUMOCTEN
85 Momsrite dysiaumn bubnuoreka LIOK
https://m.edsoo.ru/7f41ef06
86 I'padux pyrxumnm
87 Croiictsa dysKuuii bubnuoreka LIOK
https://m.edsoo.ru/7f41f078
88 Coiictsa dysKuuii bubamnoreka LIOK
https://m.edsoo.ru/7f41f1fe
. bubnuoreka [IOK
89 Tueiirias gyt https:// m.edsog. ru/7f427282
90 I R— bubnmnoreka [IOK
httpsJ//m.edsoo.ru/7f427412
o1 [ocTpoenue rpaduka TMHEHHON bubmmotexa LIOK
byHKIUN https://m.edsoo.ru/7f426d1e
92 IocTpoenue rpaduka TMHEHHON

yHKIHH



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

93

I'paduk dynkunn y =[x

94

I'padu dyrkunn y =[x

95

KontponbHas padora o treme
"KoopauHatel u rpaduki.
Oynkiuu" / Beepoccuiickas
MpoBepoyYHasi paboTa

bu6nunoreka [JOK
https://m.edsoo. ru/7f41f50a

96

HroroBas koHTpobHAS padoTa /
Bceepoccniickas mpoBepodHas
pabota

bu6nnoreka [JOK
https://m.edsoo.ru/7f429c6c

97

[ToBTOpEHUE OCHOBHBIX MMOHATUN H
METOJIOB Kypca 7 Kiacca,
000011IeHYE 3HAaHUI

98

[ToBTOpEHUE OCHOBHBIX MOHATUN
METOIOB Kypca 7 Kiacca,
00001IIEHE 3HAHUI

bu6mmoreka [IOK
https//m.edsoo.ru/7429f32

99

[ToBTOpEHME OCHOBHBIX TOHITUI U
METOJIOB Kypca 7 Kiacca,
00001TIeHNEe 3HAHU T

bu6munoreka [JOK
https://m.edsoo. ru/7f42a0e0

100

[ToBTOpEHME OCHOBHBIX TOHITUI U
METOJIOB Kypca 7 Kiacca,
000011IeHY e 3HAHWI

101

[ToBTOpEHME OCHOBHBIX TOHSITUI U
METOJIOB Kypca 7 Kiacca,
000011IeH e 3HAHUI

bu6mmoreka [IOK
https//m.edsoo.ru/7f42a27a

102

[ToBTOpEHME OCHOBHBIX TOHITUI U
METOJIOB Kypca 7 Kiacca,
00001TIeHNEe 3HAHU I

bu6mmoreka [IOK
https://m.edsoo. ru/7 422900

OBIIEE KOJIMYECTBO YACOB IIO

102



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

I[TPOTPAMME




8 KUIACC

KoanyecTrBo yacos

DJIeKTPOHHBIE IH( POBbIE

JI:;_JH Tema ypoka Beero Konrpoabnbie | Ipakruueckue fllj;:ennﬂ o6pa3oBaTe/bHbIE
padoThI padoThbI pecypchl
1 KBanpaTHbIil KOpeHb U3 yucia 1 Bubmorexa IOK
https//m.edsoo.ru/7f42d452
5 [Tousitne 00 uppaoOHATBLHOM 1 bubnuoreka LIOK
qucie https://m.edsoo.ru/7f42 eaaa
3 JlecsiTuuHble TPUOTKCHUS 1
UPpaIiOHATIBHBIX YK CEIT
4 Jecstuunbie mpuOIMKCHUS 1
UPpaIiOHATLHBIX YK CEIT
) JelicTBUTENBHBIE YK CIIA 1
6 CpaBHeHME NeHCTBUTEIBHBIX 1
qrCell
7 CpaBHeHUE NeHCTBUTEIBHBIX 1
qucell
8 Apudmernueckuil KBapaTHBIN 1
KOpEHb
9 VYpaBHeHue BUga x> = a 1
10 CaoiicTBa apr(hMETHIECKUX 1 bubnmoreka [IOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7142d862
11 CaoiicTBa apr(hMETHIECKUX 1 bubnmnoreka [IOK
KBaJpaTHBIX KOPHEH https://m.edsoo. ru/7f42d862
[TpeoOpa3oBaHue YHCIOBBIX
12 BripampeHnﬁ, CoJIepIKaIX 1 brbmmorexa [IOK
https://m.edsoo.ru/7f42dd26
KBAJIpaTHBIC KOPHU



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

[IpeobpazoBaHue YHCIOBBIX

bu6mmoteka [IOK

13 BIPARCHIH, COACPAATIIX https://m.edsoo.ru/7 f42ded4
KBaJIpaTHbIE KOPHH
I e
’ https://m.edsoo. ru/7 f42e0be
KBaJ[paTHHIC KOPHU
[IpeoOpa3oBaHKe YUCITIOBBIX
15 Bripaxcpeﬁnﬁ coJiepKaIlmx Brbmmorexa [IOK
’ https://m.edsoo. ru/7f42e262
KBaJIpaTHbIE KOPHH
16 CremneHsn ¢ IeILIM I10Ka3aTelIEM brbmorexa [IOK
https://m.edsoo.ru/7 f4354a4
CranpapTHas 3aluch YKCIa.
Pa3mepsl 00bEKTOB OKPYXKAIOIIETO
17 Mupa (0T AIEMEHTAapPHBIX YaCTHUI] bubmmnoreka LIOK
JI0 KOCMUYECKUX OOBEKTOB), https://m.edsoo. ru/7436098
JUTUTEIIBHOCTD MPOIECCOB B
OKpPYKaIOIeM MHPE
18 CBoMCTBA CTEIICHH C IE€JIBIM bu6mmoTteka [IOK
MOKa3aTesieM https://m.edsoo.ru/7 435648
19 CBOICTBA CTENEHH C LIETTBIM bu6mmoteka IIOK
MOKa3aTesieM https://m.edsoo.ru/7 435648
20 CBolicTBa CTENEHH C [ETTBIM bubnuoreka [IOK
nokazarenemM https//m.edsoo.ru/7435648
21 CBolicTBa CTEMEHHU C I[ETTBIM bubnuoreka [IOK
[MoKa3areyeM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTEMEHHU C L[ETTBIM bubmmoreka [IOK
[MoKa3aTeyeM https://m.edsoo. ru/7f435ed6
23 KBanpartHblii TpéxuieH



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

24

KBanpartHblii TpéxuieH

o5 Pasznoxenune kBagpaTHOro bubmuotexa LIOK
TpEXWICHAa Ha MHOKUTEIH https://m.edsoo. ru/742fd38
26 Pasnoxenue kBagpaTHoOro bubmuotexa LIOK
TpEXUWICHA HA MHOXKHTEIIH https://m.edsoo. ru/7f42fd38
KonTpoapHas paboTa mo remam
27 "IfBa,ZI[)pOaTHLIe EOSZH. C("l)“elfeHI/I. bubmrorera IOK
. https//m.edsoo.ru/742ec80
KBanparasriit Tpexaien”
bu6mmoreka [IOK
28 AsreOpaitieckas 1pode https//m.edsoo.ru/7 430382
JlomycTuMble 3HaYEHH ST
29 MIEPEMEHHBIX, BXOISIMX B
anreOpanvecKiue BBIPAKCHUS
JomyctuMble 3HaYEHHS
30 IIEPEMEHHBIX, BXOSIMX B
anreOpanydeckie BhIPAKEHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [JOK
anreOpanveckoil qpoou https://m.edsoo.ru/74308e6
32 Coxkpamenue apooeit bubamorera [OK
https//m.edsoo.ru/7 430a8a
33 Coxkpartenue apooeit bubamorexa [OK
https://m.edsoo.ru/7f430144
. bubmuoreka [IOK
34 Coxpauetne apobeit https://m.edsoo.ru/7f430144
CrnoxeHue, BRIYUTAHUC,
35 YMHOXCHHE U JICTICHUE brbmorexa [IOK
. https://m.edsoo.ru/7f43128¢c
anreOpanyeckux npobei
36 CrnoxeHue, BRIYUTaHUE, bu6mmoreka [JOK



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

YMHOXCHHE U JICTICHUE
anreOpanyeckux npobei

https//m.edsoo.ru/74315c0

CrnoxeHue, BBIYUTaHUC,

37 YMHOKEHHE U JICJICHUE bubmorera OK
. https//m.edsoo.ru/7f4318c2
anreOpanveckux Jpooei
CrnoxeHue, BRIYUTaHHUE,
38 YMHOXXCHHE U JICTICHHUE bubmmorera LIOK
. https://m.edsoo. ru/71431a20
aredpanveckux Jpooei
[IpeoOpazoBanue BEIPaKEHUIA,
39 C(f)nepnlzaumx anre6p§nqecme bubmnorera [IOK
https://m.edsoo.ru/743259¢c
Ipoou
IIpeoOpa3oBanue BRIPAKEHHIA,
40 cop/:[epxr:anmx anre6p§nqecme bubmorexa IOK
https://m.edsoo.ru/7 432736
Ipobu
M
https://m.edsoo.ru/7 432736
Ipoou
42 KonTponbhas pabota o teme bubmuotexa LIOK
"Anrebpaundeckas aApoOb" https://m.edsoo.ru/7f431d36
43 KBanpaTtnoe ypaBHeHuUE bubmmorera LIOK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBaipaTHOE ypaBHEHUE bubmmorera LIOK
https://m.edsoo.ru/7f42eela
45 Henonxoe xkBagpaTHOE ypaBHEHUE bubmroreia [IOK
https://m.edsoo.ru/7f42eela
46 dopMysa KOpHER KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opMmyna KOpHEH KBaJpaTHOTO bubnuoreka LIOK



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

yYpaBHEHHS https://m.edsoo.ru/7 42316
48 dopmyiia KOpHEH KBaAPaTHOTO bubmuotexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6moreka [IOK
49 Teopewa Brera https:// m.edsof)[. ru/7f42fefo
bu6moreka [IOK
>0 Teopema Brera https:// m.edsof)[. ru/7f430076
51 Pemenue ypaBHeHU, CBOAALIMXCS bu6mmoreka [JOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemienre ypaBHEHU, CBOAIIAXCS bu6mmoreka [JOK
K KBaJpaTHBIM https://m.edsoo. ru/7f43¢3d0
53 [Ipocrefinme apoOHO- bubmoreka [IOK
parroHa bHbIC YPAaBHECHUS https://m.edsoo. ru/74328c6
54 [Ipocreiinme qpo6HO- bubnuoreka [IOK
paloHaIbHbBIC YPABHEHUS https://m.edsoo.ru/7432b6e
55 Pemenne TeKCTOBBIX 3a1a4 ¢ bu6mmoteka [IOK
MOMOIIBIO KBAJAPATHBIX YpaBHEHU U https://m.edsoo.ru/7f42f75c¢
56 Pemenne TeKCTOBBIX 3a71a4 ¢ bu6mmoreka [IOK
MOMOIIBIO KBAJAPATHBIX YpaBHEHUN https://m.edsoo.ru/7 421816
57 KonTponbhas pabota o teme bubmuotexa LIOK
"KBagpatHbie ypaBHeHUs" https://m.edsoo. ru/7430112
JIuHeitHoe ypaBHEHUE C IBYMSI
58 MepeMEHHBIMHU, €T0 TPadUK, )
MIPUMEPHI PEIICHUS YpaBHCHUH B
LEJIbIX YK CIIax
JInHeitHoe ypaBHEHUE C IBYMSI
59 epEeMEHHBIMHU, €r0 rpaduk,

IpUMEpPHI PeLLICHUs! YpaBHEHU B



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

OCJIbIX YU CIaX

60

JIuHeitHoe ypaBHEHUE C IBYMsI
epEeMEHHBIMHU, €10 rpaduk,
IIPUMEDPBHI PELLICHNs] YPABHCHUH B
L[EJIbIX YN CIIaX

61

Pemenne cucreM nByX JTMHEWHBIX
YPaBHEHUM C IByMs IEPEMEHHBIMU

62

Pemenne cucrem 1ByX TMHEMHBIX
YPaBHEHUM C ABYMs [IEPEMEHHBIMU

63

Pemenne cucrem 1ByX JTMHEMHBIX
YPaBHEHUM C ABYMs [IEPEMEHHBIMU

64

[Ipumepsl pereHus cucreM
HEJIMHEHHBIX YPAaBHEHUMU C ABYMs
IIEPEMEHHBIMH

65

IIpuMmepsl peleHus CucTeM
HEJIMHENHBIX YPaBHEHUU C ABYMS
IIEpEMEHHBIMU

66

['paduueckas mHTEpHpETALUS
YPaBHEHUS C IBYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YPABHEHU N C
JIBYMsI TI€PEMEHHBIMHU

bu6moreka [IOK
https://m.edsoo.ru/743d6d6

67

I'paduueckas nHTEpHpeTanus
YPaBHEHUS C ABYMsI IE€PEMEHHBIMH
U CHCTEM JIMHEMHBIX YpaBHEHUMN C
JIBYMsI IIEPEMEHHBIMU

bu6mmoteka [IOK
https://m.edsoo. ru/743d6d6

68

Pemenne TeKCTOBBIX 327124 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

69

Pemenne TeKCTOBBIX 327124 C



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

IIOMOILBIO CUCTEM YPaBHEHUI

Pemenne TeKCTOBBIX 337124 C

70 IIOMOIIBIO CUCTEM YPaBHEHUU
UucnoBble HEPABEHCTBA U UX
& CBOICTBA
79 UucnoBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 01HOI NEpPEMEHHON
74 JInHeiHble HEpaBEHCTBA C ONHOU bubmuotexa LIOK
[IEPEMCHHOM M MX PEIICHHE https://m.edsoo. ru/742c692
75 JIuneitnble IjepaBeHCTBa C OIHOM bubmuotexa LIOK
MIEPEMCHHOM M MX PEIICHHE https://m.edsoo. ru/7 f42c840
76 JInnelinbie I:IepaBeHCTBa C OJTHOM
MEPEMEHHON 1 UX pelIeHNe
27 Cuctembl TMHENHBIX HEPABEHCTB C bubmoreka [IOK
OJTHOM MEPEMEHHOM U UX PEIliCHHE https://m.edsoo.ru/7f42ch88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuoreka [IOK
OJTHOM TICPEMEHHOMN U UX PEIICHHUE https://m.edsoo.ru/7f42cd2c
CucTeMbl TMHEHHBIX HEPABEHCTB C
7 OJIHOW IEPEMEHHOM U UX PEIICHUE
0 H306132DK€HI/IG peleHus Bu6morexa LIOK
2;?::1\? ;zoqzaie:;z;i:g https//m.edsoo.ru/7f42c9e4
N3o6paxkenue pereHus
81 JII/IHe}I;)IHoro HeppaBeHCTBa U UX bubnmoreia LIOK
. N https//m.edsoo.ru/742c9e4
CUCTEM Ha YUCJIOBOU MPSIMOit
82 KonTpomnrsHas padoTa mo Temam

"HepaBenctBa. Cuctemsl



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

ypaBHEHH1"

83 Mowsrrie dhyrin bubnmoreka [IOK
https://m.edsoo.ru/7f433c12
84 OOGnacte onpeaencHus u bubnmnoreka [IOK
MHOKECTBO 3HAUCHHH (YHKIIUH https://m.edsoo. ru/7f433d84
85 Crnioco6bl 3aanust pyHKIUH
86 I'paduk pynxunn
87 CaoiicTBa yHKIIMH, X
oToOpakeHne Ha rpaduke
88 UreHnue u mocTpoeHue rpaduKkoB
yHKUMH
89 [Ipumeps! rpadukoB (GyHKIIUH,
OTPaKAIOIIMX PEATbHBIC MPOIIECCHI
00| 1 ooparmyro mponopuoname Bubmorera L1OK
SABHCHMOCTIL, WX rpadKn https://m.edsoo.ru/7f434bbc
91 ['umep6ona
92 TnepGona bubmoreka [IOK
https//m.edsoo.ru/74343e2
bubamnoreka LIOK
%3 Tpaduic gyrtiauitit y =x* https:// m.edsoI(_)[. ru/7f434572
o umy=x3,y=x,y=Vx y=
94 |X|?]HI§2-1[(1)I/I‘-I)£CK0;3 };)eme;{ie 7 buommorexa LIOK
. . https//m.edsoo.ru/7434d38
YpaBHEHHUI U CUCTEM YpaBHEHU I
[ToBTOpEHME OCHOBHBIX MMOHSITUM 1
95 METO/I0B KypcOB 7 U 8 KI1accoB, bu6mmoreka [JOK

00001eHEe 3HaHMIT /
Beepoccuiickas nmpoBepodHas

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

pabota

Hrorosas koHTposbHas padora /

9% B N 1 bu6mmoTteka [IIOK
CEPOCCIHEIRAT TPOREPOTHa https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHME OCHOBHBIX MOHITUH U
97 METOJIOB KYpCOB 7 M 8 KITacCoB, 1
00001IeHE 3HAHUH
I "
I
HOBIOP . ’ https://m.edsoo.ru/743736¢
000011IeHrE 3HAHUM
0 [loBTOpeHue OCH(;BHI;IX MMOHATUHN U . BuGmiorexa LIOK
METOI0B coB 7 ¥ 8 Ki1accoB
HOBIOP . ’ https://m.edsoo.ru/7#437510
00001IeHE 3HAHUH
- [ToBTOpCeHUE OCH(;BHZIX MMOHATUH U , Bu6miorexa LIOK
METOOB KYpeoB fI fo1aceos, https://m.edsoo.ru/74376b4
00001IeHE 3HAHNU
o1 [ToBTOpeHue OCHc;BH;Ix [MOHATUHN U ) BuGorexa LIOK
METONIOB IypeoB f{ foraceos, https//m.edsoo. ru/7f436b88
000011IeHrE 3HAHUM
v "
T e
HOB BOP . ’ https://m.edsoo.ru/7 437858
00001IeHE 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

KonTtpoabHubie
padoThI

IIpakTH4yeckune
padoThbI

Jara
HU3ydeHust

DJIeKTPOHHBIE IH( POBbIE
oOpa3zoBaTreJibHbIE

pecypesbl

PanuonansHbie dnca,
HppalrOHAIBHBIC YN CJId, KOHCYHBIC
1 OECKOHEYHBIE JECATUYHBIC TPOOH

MHOKECTBO el CTBUTEIBHBIX
yycelr; A€ CTBUTENBHBIE YHCIIa KaK
OECKOHEUHBIC JCCITHYHBIC IPOOH

BzaumMHO oiHO3HAUYHOE
COOTBETCTBUE MEXKAY MHOKECTBOM
NENCTBUTENBHBIX YUCET U
MHOECTBOM TOYEK KOOPAMHATHOMN
MPSIMOi

CpaBHeHME ACWCTBUTEIBHBIX YHCE,
apuMeTHIeCKue TeUCTBUSI C
HeﬁCTBHTCHBHBIMH qucJIaMUu

[Tpubnux€HHOE 3HAUCHHE
BCIIMYHUHBI, TOYHOCTD HpI/I6HI/I)KeHI/I$I

OxkpyriieHue uncen

OxkpyrieHue uncen

[Ipukuaka v olieHKa pe3yJIbTaTOB
BBIYMCIEHUN

[Ipuknaka u olleHKa pe3yJIbTaTOB
BBIYMCIEHUN

10

JInnentHoe ypaBHeHUe. Pemenue

bu6moTex [IOK




YPaBHEHU, CBOJISIIMXCA K
JIMHEWHBIM

https//m.edsoo.ru/743bf66

JIunenHoe ypaBuenue. Pemenue

11 YpaBHEHUM, CBOJISIIMXCS K
JIMHESHHBIM
KBanparnoe ypaBHeHue. Pemenue
12 ypaBIg)eHHﬁ gfozmnmxcx K bubmorexa TIOK
’ https://m.edsoo. ru/743c542
KBaJIpaTHBIM
KBaaparnoe ypaBHeHnue. Pemenue
13 ypaBH}feHHﬁ Cy]fo,I[}IH_[I/IXC}I K bubmnorera [IOK
’ https://m.edsoo. ru/743c542
KBa/IpaTHBIM
14 bukBanpaTHbie ypaBHEHUS Bubmoreta [IOK
https://m.edsoo. ru/743c3d0
15 buxBanpaTHble ypaBHEHUS bubmroreia [IOK
https://m.edsoo.ru/7f43c3d0
[Ipumeps! pereHus ypaBHEHU N
16 TpPETbel U YETBEPTOM cTENEHEN
Pa3I0KEHUEM Ha MHOXHUTEIN
IIpumeps! peleHust ypaBHEHU I
17 TPETbEN U YETBEPTOM CTENEHEN
PasIoKEeHNEM Ha MHOXHUTEITH
18 Pemenne mpoOHO-parimoHATBHBIX bu6mmoreka [JOK
ypaBHEHU I https://m.edsoo.ru/743c9b6
19 Pemenne 1poOHO-parnoOHATBHBIX bu6mmoreka [IOK
ypaBHEHU I https://m.edsoo.ru/743c9b6
20 Pemmenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
21 Pemenne TeKCTOBBIX 3a71a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

areOpanvecKuM MeTOJIOM

22

Pemenne TeKCTOBBIX 3a1a4
anreOpanvecKuM MeTOJIOM

23

KonTponbHas pabota o teme

'

"YpaBHEHUS C OJHOU MEepeMEHHOI'

24

YpaBHEeHUE ¢ ABYMS TTIEPEMEHHBIMU
1 ero rpaduk

bu6munoreka [IOK
https://m.edsoo. ru/7 f43d0b4

25

YpaBHeHUE ¢ ABYMS TTIEPEMEHHBIMU
1 ero rpaduk

bu6mmoreka [JOK
https://m.edsoo. ru/7 f43d0b4

26

Cucrema IBYX JIMHEHMHBIX
YpaBHEHUM C ABYMS TIE€PEMEHHBIMU
U €€ pellIeHue

27

Cucrema aByX JTUHEHHBIX
YpaBHEHHH C IBYMs IEPEMEHHBIMU
U €€ pelIeHue

28

CucreMa AByX JMHEHHBIX
YpaBHEHUH C IByMsI TIEPEMEHHBIMU
U €€ peneHmne

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUM ¢ ABYMS TIE€PEMEHHBIMU
U €€ pelIeHue

30

Pemenue cucreM AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIUHENHOE, a
Ipyroe — BTOPOM CTENEHU

bu6mmoteka [IOK
https://m.edsoo.ru/7f43d23a

31

Pewenne cucrem 1Byx ypaBHEHUM,
OJIHO U3 KOTOPBIX JJUHEHHOE, a
Ipyroe — BTOPOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucrem IByX ypaBHEHUH,



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

OJIHO U3 KOTOPBIX JJUHEHHOE, a
Jpyroe — BTOPOM CTENEHU

Pemenue cucreM AByX ypaBHEHHU,

33 OJIHO W3 KOTOPBIX JINTHEHHOE, a
Npyroe — BTOPOM CTENEHU
I'padmaeckas nHTEpIIpETALIHS
34 CHCTEMBI YpaBHEHHH C TBYMSI
MepEeMEHHBIMH
Pemenre TekcToBhIX 3a1a4
3 anreOpanyecKuM CrocoooM
36 Pemenue TeKCTOBBIX 3amad
anreOpanyecKuM Crocooom
37 KonTponbHas pabota o teme
"Cucremsl ypaBHeHHI"
UurcnoBbie HEPABEHCTBA U UX
38 CBONCTBA
39 UucnoBble HEPABEHCTBA U UX bubmoreka [IOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIunelinple HEpaBEHCTBA C OJTHOU bu6mmoTteka [IOK
MEPEMEHHOM 1 UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuneitHple HEpaBEHCTBA C OTHOU bubnuoreka [IOK
NEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f43af08
42 JluneitHple HEpaBEHCTBA C OTHOU bubmuoreka [IOK
NePEMEHHOM 1 UX pPeLcHIE https://m.edsoo.ru/7f43af08
Cucrembl TMHEHHBIX HEPABEHCTB C
43 OJIHOU IIEPEMEHHOM U UX PELICHHUE
44 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOM IEPEMEHHOMN U UX PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHENHBIX HEPABEHCTB C

45 OJIHOM MEPEMEHHOMN U UX pPEIcHUE
KBagpaTHbie HEpaBEeHCTBA U X bubmuotexa LIOK
46
peleHne https://m.edsoo. ru/7 43b098
47 KBagparHbie HepaBeHCTBA U KX bubamnorexa LIOK
pereHue https://m.edsoo.ru/7f43b21e
48 KBagparHbie HepaBeHCTBA U UX bubnmnorexa [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HepaBeHCTBA U X
peleHue
50 KBagpaTHbie HepaBeHCTBA U X
peleHue
51| nepawoncrsncucrew nepamencrs umorera LIOK
https//m.edsoo.ru/743b098
IBYMs IIEPEMEHHBIMU
I'paduueckas mHTEpHIpeTaIUs
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
IBYMS IEPEMEHHBIMU
53 KonTponwsHas pabota mo teme
"HepaBenctpa"
54 KBanparuunas pyakius, e€ rpadux bubnuoreka [IOK
U CBOICTBa https://m.edsoo.ru/7f4396¢6
55 KBagparuunas ¢pynkuus, e€ rpadux bubanoreka LIOK
U CBOICTBaA https//m.edsoo.ru/7 439842
56 KBanparnunas gynxuus, e€ rpadux bubmmotexa LIOK
U CBOICTBaA https//m.edsoo.ru/74399b4
57 [TapaGona, KOOpAMHATHI BEPUIMHBI bubmuotexa LIOK

napa60m>1, OCb CUMMCTPpUUN

https://m.edsoo.ru/7439eb4
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napaboJib

58

[Tapabomna, KOOpIAUHATHI BEPIIMHBI
1apaboJibl, OCb CHMMETPUHU
apadoJIbI

bu6mmoTteka [IIOK
https://m.edsoo.ru/7f43a03a

59

[Tapabomna, KOOpAMHATHI BEPIIHBI
mapaboJIbl, OCb CHMMETPUH
apadoJIbI

bu6moreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabosra, KoOOpAMHATHI BEPIMHBI
napaboJIbl, OCh CHMMETPUU
napaboJibl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabona, KOOpAUHATHI BEPIIMHBI
napaboJIbl, OCb CHMMETPUHU
mapadoJIbI

bu6mmoreka [IOK
https://m.edsoo. ru/7f43a526

62

[TapaGona, KOOpAMHATHI BEPIIMHEI
napa0oJibl, OCb CHMMETPHU
napaboJib

63

I'paduxu pynxumii: y =kx, y =kx +
b, y=k/x, y=X’, y=vx, y=Ix|

64

I'paduxu pynxumii: y =kx, y =kx +
b, y=k/x, y=X’, y=vx, y=Ix|

65

I'paduxu pynxumii: y =kx, y =kx +
b, y=k/x, y=x*, y=vx, y=Ix|

66

I'paduxu pynkmuit: y =kx, y =kx +
b, y=k/x, y=X, y=vX, y=IX|

67

I'paduxu pynkmuit: y =kx, y =kx +
b, y=k/x, y=X°, y=vX, y=IX

68

I'paduxu pynkmuit: y =kx, y=kx +
b, y=k/x, y=x°, y=vx, y=IX|



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

KonTponbHas pabota o teme

bu6moreka [IOK

69 "OyHKIUN" https://m.edsoo.ru/7f43ab84

20 Ilonsrue ynucnoBoit bu6munoreka [JOK
MOCJIeI0BATEIbHOCTH https://m.edsoo.ru/743e6c6
3amaHue MocCle0BaTeIbHOCTH

71 peiyppeHTHOﬁ i)opMynoﬁ u bubmorexa TIOK

. https//m.edsoo.ru/7f43ebda

dopmymoii N-ro wieHa

79 Apudmernueckas u bubnuoreka LIOK
reoMeTpuYecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmerndeckast u bubmmnoreka LIOK
reoMeTpudecKas Mporpeccuu https://m.edsoo.ru/7¥43f3b4
@opmyiibl N-TO YjIeHa

74 apuMeTH4ecKol U bubmuotexa LIOK
T€OMETPUYECKOM MPOrpeccuid, https://m.edsoo.ru/7 #43f58a
CYMMBI TIEPBBIX N WICHOB
@opmyitbl N-TO YIeHa

75 apuPMETHIECKON 1 bubnmoreka [IOK
reOMETPUYECKON MPOTpeccuid, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N WICHOB
®opmyrsl N-TO YiIeHa

76 apu(MEeTUIECKON 1 bubmuoreka [IOK
TCOMETPHYCCKON MPOTPECcCuid, https://m.edsoo. ru/743f0c6
CYMMBI MIEPBBIX N YICHOB
@opmyiibl N-TO YIeHa

77 apuMeTH4ecKon u bubmuotexa LIOK
TEOMETPUYECKOM MPOrpeccuid, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N WICHOB

78 dopmystbl N-TO YIeHa bubnuoreka [IOK



https://m.edsoo.ru/7f43ab84
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apupMETHIECKON U
T€OMETPUYECKON MPOTPECCUid,
CYMMBI TIEPBBIX N WICHOB

https://m.edsoo.ru/7f43f8a0

79

N300paxeHne 4ieHOB
apu(PMETHICCKOH 1
reOMETPUYECKON ITPOTPECCUit
TOYKaMU Ha KOOPJIUHATHOMN
MIJIOCKOCTH

80

N300pakeHne 4ieHoB
apu(MEeTUIECKON 1
reOMETPUYECKON ITPOTrPeECCUit
TOYKaMHU Ha KOOPJIMHATHOMN
IIJIOCKOCTH

81

JInHEeHHBIN U DKCIOHEH TN ATTLHBIN

pocT

82

CnosxHbI€ IPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/743fe0e

83

CrnoxHbIC MPOUCHTBI

bu6mmoTteka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponwsHas pabota mo teme

"JUCI0BBIE MTOCIIEI0OBATEILHOCTHA"

bu6mmoteka IIOK
https://m.edsoo.ru/7 1440418

85

[ToBTOpeHUE, 0000IICHIE U

CHCTEeMAaTH3allus 3HaHW#. 3aMKch,

CpaBHCHUC, JIENCTBUSA C
,HGP'ICTBHTGHBHBIMPI qHucCJiaMu,
qucCjioBaid rpsamasd

86

[ToBTOpEeHME, 0600IICHNE 1
cUCTeMaTU3alUs 3HAHUM.



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

IIpouieHTBI, OTHOLICHU S, TPOIIOPLIUU

[ToBTOpenue, 0000IIeHNE U

87 CHCTEeMAaTu3allus 3HaHUH.
OxpyrneHue, TpuOIMKEHHE, OICHKA
[ToBTOpEeHME, 0000IICHNE 1

88 cucTeMaru3anus 3HaHui. Pemnenue bu6mmoteka IIOK
TEKCTOBBIX 3a/1a4 apu(METHUCCKUM https://m.edsoo.ru/7¥443b12
crocobom
[ToBTOpenue, 0000IeHNE U

89 cucreMarusalus 3Hanui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 3a/1a4 apU(METHUCCKUM https://m.edsoo. ru/7f443cd4
CIrocooom
[ToBTOpEeHME, 0600IICHIE 1
cucTtemMaTu3alnus 3HaHui. Pemenue bubnuoreka [IOK

%0 TEKCTOBBIX 3a/1a4 apru(METHIECKUM https://m.edsoo. ru/7f443fea
CII0co00M
[ToBTOpenue, o6o0IIeHNE U

01 cucTeMaTH3allns 3HaHUH. bu6mmoTteka [IOK
[IpeoOpasoBanue aareOpanyecKux https://m.edsoo.ru/7 4441 ca
BBIPAKEHHU, JOMYCTUMBIC 3HAUCHUS
[ToBTOpenue, 0000IICHNE U

5 cUCTeMaTHU3aIus 3HaHU . bub6moreka [IOK

o [IpeoOpazoBaHue anreOpandecKux https://m.edsoo. ru/7 444364
BBIPKEHHH, JIOYCTUMBIC 3HAUCHU S
[ToBTOpEeHME, 0600IICHNE 1

03 cUcTeMaTu3alusg 3HaHUH. bu6mmoreka [IOK

[IpeobpazoBanue anreOpandeckux
BBIPAXKEHU M, JOMYCTUMBbIEC 3HAUYCHUS

https://m.edsoo.ru/7 444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
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https://m.edsoo.ru/7f4441ca
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94

[ToBTOpenue, 0000IICHNE U
cHCTeMaTH3aIlus 3HaHUMH.
[Ipeo6pazoBanue anredOpanvaecKux
Bpra)KeHI/If/'I, AOIIYCTUMBIC 3HAUCHMU A

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHUE, 0000IICHIE U
cucreMarusanus 3HaHu. QyHKIUU:
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX

yrxmit

bu6moreka [IOK
https://m.edsoo.ru/7444c56

96

[ToBTOpEeHME, 0000IICHNE 1
cucremMaTu3anus 3HaHul. QyHKIHU:
IIOCTPOCHUE, CBOMCTBA U3Y4EHHBIX

yHKUmH

bubmoreka LIOK
https//m.edsoo. ru/7 1444144

97

[ToBTOpenue, 0000IICHNE U
cucTemMarn3anus 3HaHui. OyHKuuu:
ITIOCTPOCHUE, CBOWCTBA N3yYEHHBIX

yHKImH

bubmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0600IICHNE 1
cucreMarusanus 3HaHu. OyHKIUU:
IIOCTPOEHUE, CBOICTBA N3YUYEHHbIX

yrKumit

bu6moreka [IOK
https//m.edsoo.ru/74452e6

99

[ToBTOpEeHME, 0000IICHNE 1
CHCTeMaTH3aIus 3HaHUH.
I'paduueckoe pemeHre ypaBHECHUH
U UX CHCTEM

bu6mmoteka [IOK
https://m.edsoo. ru/7f445516

100

[ToBTOpenue, 00o0ICHNE U
CHCTeMaTH3allus 3HaHUH.
I'padmueckoe pemeHue ypaBHEHUH
1 UX CUCTEM

101

WtoroBas koHTposbHAs padoTa
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3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

102







MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBLHOMN IMPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOTO 001ET0 00pa30BaHuUs
pe3yJabTraTra
1 Uucna u BEIYUCIECHUS
11 BeimonHATe,  codyeras  ycTHblE M NHUCbMEHHBIE  IPUEMBI,
' apu@meTnyeckue AeMCTBUS C palliOHAIbHBIMU YHCIaMU
HaxoguTh ~ 3HayeHUsT  YUCIOBBIX  BBIPAKEHUM,  NPUMEHATH
1.2 pa3zHooOpa3Hble CIOcOObl U MPUEMBI BHIYMCICHUS 3HAaYEHUN JPOOHBIX
BBIPXKEHU, coiepKallX OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU
[lepexomuts oT oaHOM Qopmbl 3amucu  4YHMCEN K  Jpyroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
NECATHYHYIO JAPOOb)
14 CpaBHMBATH U YIOPSAAOYMBATH PAllMOHAJIbHBIEC YK CIIA
1.5 OxpyniaTe uncna
BbInonHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIYUCICHHH, OLEHKY
1.6 3HQYEHUM  YUCIOBBIX BBIPAXKECHUM. BbINONHATE JOEHCTBUSA  CO
CTENEHSIMU C HaTypaJbHBIMU MTOKA3aTEIIMHU
17 [lpuMeHsITh TpHU3HAKKM JETUMOCTH, pAa3loKEeHHE Ha MHOXUTEIU
' HaTypaJIbHBIX YU CEN
Pemarh  mpakTHKO-OPHEHTHPOBAHHBIE  3a/Ja4d, CBS3aHHBIE C
OTHOULICHUEM BEJINYMH, IPONOPIIMOHAIBHOCTBIO BEJIMYMH,
1.8 MPOLIEHTAMH, WHTEPIPETUPOBATh pe3ylIbTaThl pEIIeHUs 3a1ad C
y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPHBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIPOKCHUS
21 Hcnonp3oBaTh  anreOpanveckyl0 TEPMUHOJIOTHIO M CHUMBOJIHKY,
' MPUMEHSATH €€ B MPOIIECCEe OCBOCHUS yUeOHOTr0 MaTepuala
2.2 Haxoguth 3HaueHuss OyKBEHHBIX BBIPOXEHUNW TPU  3aJaHHBIX




SHAYCHUAX MMCPCMCHHBIX

BrimmonasaTe HpeO6p330BaHI/I${ LEJI0ro BBIPAXKCHHUA B MHOIOYWICH

23 NpHUBEACHUEM MOJJOOHBIX CJIaraéMbIX, PACKPBITHEM CKOOOK
BbINONHATE yMHOXKEHHE OAHOWICHAa HAa MHOTOWIEH M MHOTOWIEHA Ha
2.4 MHOTOYJICH, TNPUMEHATHh (OpMYIbl KBagpaTa CyMMBl M KBajpara
pa3HOCTH
OcCyIIeCTBIIATh PA3JI0KEHHE MHOTOUJICHOB HA MHOXKUTENHN C TTIOMOILIBIO
2.5 BBIHECCHHS 32 CKOOKHM OOINEro MHOXKHUTEIS, TPYNITUPOBKH CIIaraeMbIX,
HpPUMEHEHHUsI GOPMYIT COKPALLIEHHOTO YMHOXKEHUS
”6 [IpumensTh TpeoOpa3oBaHUsT MHOTOWICHOB ISl PEIICHUS Pa3InIHBIX
' 3a71a4 U3 MaTeMaTHKU, CMEXHBIX IPEJAMETOB, U3 PEAIbHON MPaKTUKU
27 Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypaJIbHBIMH IOKa3aTessIMU
' 115 TpeoOpa3oBaHus BhIpaKEHU N
3 VYpaBHEHUS U HEPABEHCTBA
Pemware nuHelHbIE YpaBHEHHUS C OJHOW IIEPEMEHHOW, NPUMEHSA
3.1 MpaBWIa TEpexoja OT WCXOTHOTO YPaBHEHHS K PAaBHOCHIBHOMY €MY.
IIpoBepsTh, sIBJISETCA JIU YUCIO KOPHEM YpaBHEHUS
39 [lpumensTe rpaduyeckue METOAbl MPH  PEUICHUH  JTUHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TogOupare mpUMepHI Map YHCEN, SIBISIONMXCS pEIeHUEM JTMHEHHOTO
' YpPaBHEHUS C ABYMs I1€PEMEHHBIMU
CTtpouTh B KOOPIMHATHON MIIOCKOCTH TpaduK JINHEHHOTO ypaBHEHHS C
3.4 IBYMsI II€PEMEHHBIMU; MOJIB3YSCh I'paQUKOM, NPUBOAUTH IMPUMEPHI
peleHusl ypaBHEHHS
35 Pemate cucteMsl IByX JIMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU,
' B TOM YHCJIe TpapruiecKu
CocTaBnsaTh U pelaTh JIMHEHHOE YpaBHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 1O YCIOBHIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 33/1a4M TOJy9€HHBIH pe3ynbTar
4 Koopaunate! u rpaguku. OyHKIUN
N300paxaTh Ha KOOPAMHATHOM HpPAMONW TOYKH, COOTBETCTBYIOILME
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl, 3aIUCHIBAThH
YHCIIOBBIC TIPOMEKYTKU Ha alreOpandecKoM sI3bIKe
4.2 OTMeuaTh B KOOPAMHATHOW TIIJIOCKOCTM TOYKM IO 3aJlaHHBIM




KOOpAMHATAM

4.3

Ctpoutb rpaduku MuHEHHBIX QyHKIHH. CTpoUTh TpaduK GyHKIHH Y

=

4.4

OmnuceiBaTh C IIOMOIIIBIO (bYHKI_[I/Iﬁ HU3BCCTHBIC 3aBUCHUMOCTU MCIKIY
BCIIMYMHAMH: CKOPOCTb, BpCMs, PpaCCTOSAHUC, ICHY, KOJIHNYCCTBO,

CTOMMOCTb, TPOU3BOJUTEIBHOCTD, BpeMs, 00bEM pabOoThI

4.5

HaxonuTh 3HaueHue QyHKIMH 110 3HAYEHUIO € apryMeHTa

4.6

[lonumaTts rpadguueckuii crnoco0 NIpeaCTaBIEHUS M aHAIN3A
uH(opManuu, U3BIEKaTh M HWHTEPIPETUPOBATh HHQPOPMALUIO U3

rpaMKOB peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEMN

8 KJIACC

Kon
MpoBePsieMOro
pe3yJabrara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEC HUSA OCHOBHOM
oOpa3zoBaTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHust

1

Yucia U BEIYUCIEHUS

11

Hcnonp3oBarh Ha4daJIbHBIC IpCaACTaBJICHHUA 0 MHOXXCCTBC
HCﬁCTBHTGHBHBIX YUCCII OJid CPaBHCHUSA, OKPYITICHUA U BBI‘-II/ICHGHI/If/’I,
I/I306pa)KaTB I[GﬁCTBI/ITCJ'II:HI:IG qyucCila TOYKaMH Ha KOOpZ[I/IHaTHOI\/’I

MPSIMO

1.2

[lpumensTe moHsATHE  apU(METHYECKOTO  KBAAPATHOTO  KOPHS,
HaXOJUTh KBAJpaTHblE KOPHU, MHCIIONB3ysd IpU HEOOXOIUMOCTH
KaJIBKYJISITOP, BBIIOJIHATH MPeo0pa3oBaHuUsl BbIPAXKEHUH, COJepIKaIX

KBaJIpaTHbIE KOPHH, UCII0JIb3YsI CBOMCTBA KOPHEU

1.3

Hcnonp3oBarh 3amucd  OONBIIMX M MalbIX YHCET C IIOMOIIBIO

NECATUYHBIX Ipo0eit u creneneit uncna 10

Anre6pa1/1qecme BBIpAXXCHUA

2.1

[lpuMeHATh NOHATHE CTENEHU C IeNbIM IO0Ka3aTesleM, BBIMOJIHATh
npeoOpa3oBaHUsl BBIPAKEHUH, COJACPKALMX CTEIEHH C IIEJbIM

IIOKa3aTcjICM

2.2

BeImonHATE  TOXAECTBEHHBIE  MpeoOpa3oBaHUs  pallMOHAIBHBIX
BBIPAXKCHU HAa OCHOBE NpPaBUJ JECHCTBUH HAJ MHOIOWICHAMU U

anreOpanyecKuMu JIpo0sMu




2.3

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKUTEIU

2.4

[lpumensTy npeoOpa3oBaHUsl BBIPAKEHUN IS PEICHUS Pa3lUYHbIX

3a1a4 U3 MaTCMAaTUuK, CMCXKHBIX ITPCIMCTOB, U3 pCaHLHOﬁ IMpaKTUKH

Y];)aBHeHI/IH H HCPABCHCTBA

3.1

Pemate nuHEHBIE, KBaJApaTHBIE YPAaBHEHHUS U PALUOHAIbHBIE
YPaBHEHHUS, CBOAALMECS K HUM, CUCTEMBl JIBYX YPaBHEHHUU C IAByMS

NEPEMCHHbBIMU

3.2

[IpoBomuTh mpocTElIME HCCAEAOBAHUS YPaBHEHHH U CHCTEM
ypaBHEHUU, B TOM 4YHCI€ C MPUMEHEHHEM Tpaduueckux
MpeJCTaBJICHUM (ycTaHABIMBAaTh, UMEET JIM YpaBHEHHUE UJIU CHCTEMa

YpaBHEHHUI peleHus1, €CIIM UMEET, TO CKOJIbKO, U Mpoyee)

3.3

[lepexoquTe OT  cioBecHOM  (GQOPMYIHUPOBKH  3afaud K €€
anreOpanyecKkod MOJENU C MOMOIIBI0 COCTaBJICHUS YPaBHEHUS WIIU
CUCTEMbl  YpaBHEHUU, MHTEPOPETUPOBATh B COOTBETCTBUM C

KOHTEKCTOM 3a/1a4 MOJIyYEHHBIN PE3yJIbTaT

3.4

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHCTEMBI,
naBaTh  IpaUYecKyl0  WJUIIOCTPAllMI0  MHOXECTBAa  pEIIeHHI

HCPABCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUN

4.1

IlommMare W HMCHOJL30BaTh q)yHKIII/IOHaJIBHI)IG IIOHATUA U A3BIK
(TepMUHBI, CHMBOJUYECKHE OOO3HAYCHUS), ONPEACIATh 3HAYCHUE

(bYHIGlHH MO 3HAYCHUIO aprymMCcHTa, OIIPCACIIATH CBOMCTBA (I)YHKI_[I/II/I

1o e€ rpaduKy

4.2

CtpouTs rpaduky 3J1eMEHTAPHBIX QYyHKIUI BUAA:
y=k/x

k/x

, Y =X,y = X, ¥y = [x|, onmuckiBaTh CBOMCTBA YHCIOBOW (DYHKIIUH IO €&
rpaduKy

9 KJIACC




Kon
MpoBE PsieMOT0
pe3yJabTaTta

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUSA OCHOBHOM
oOpa3zoBaTeJibHOI MPOrpaMMbl OCHOBHOI0 001Er0 00pa3oBaHusl

1

Yucia u BEIYUCIEHUS

11

CpaBHMBATh U YNOPSAAOUYMBATH PAllMOHAJIBHBIE U HPPALMOHAIBHBIE

qucia

1.2

Beinonuate apudmernueckue IEHCTBUS C pallMOHAIbHBIMU YU CIIAMU,
couerasi yCTHbIE U MUCbMEHHBIC MPUEMBI, BBIMOJIHATh BHIYUCICHUS C

UppaduOHAJIbHBIMU YU CJIaMHU

1.3

HaxoauTh 3HadyeHUs CTENEHEW C IeJIbIMU IMOKa3aTeIsIMU U KOPHEH,

BBIYUCIIATh 3HAUYCHUA YU CIIOBBIX Bblpa)KeHI/Iﬁ

1.4

OKpymIATh AEWCTBUTENBHBIE YNCIA, BBITOIHATh IPUKUIKY pe3y/abTaTa

BLIHHCHGHHﬁ, O CHKY YU CIOBBIX BBIpa}I(CHHI}'I

ypaBHeHI/IH U HCPABCHCTBA

2.1

Pemarp nuHeliHble M KBaJpaTHbIE ypPaBHEHUsS, ypaBHEHUS,

CBOJISIIIMECS K HUM, IpocTeime qpoOHO-pallMOHalbHbIE YPABHEHHS

2.2

Pemate cucremsel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA ICPEMCHHBIMU
U CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPaBHCHHEC HE ABJIACTCA

JIMHENHBIM

2.3

Pemate TekcTOBBIE 337a4M anreOpanyuyecKUM CIIOCOOOM C TOMOIIBIO
COCTaBJICHUS YpPaBHEHUsSI WM CHUCTEMBbl JIBYX ypaBHEHUH C ABYMS

NCPEMCHHbBIMU

2.4

IIpoBoauTh MPOCTEHIIME HCCICAOBAHUS YPAaBHEHUNW U CUCTEM
ypaBHEHMH, B TOM 4YHcClIe C [pPUMEHEHHEM TIpaduueckux
IIpeACTaBIECHU N (HallpuMep, yCTaHABIMBATh, UMEET JIM YPABHEHUE WU

CHCTEeMa ypaBHEHUM peIIeHUs, €CIIH UMEET, TO CKOJIBKO)

2.5

Pemiate  nHMHENHBIE  HEPABEHCTBA, KBAJIpaTHbIE  HEPABEHCTBA,
M300paxarh pelieHre HePaBEHCTB Ha YMCIOBOW MPSIMOM, 3aITUCHIBATh

PEHICHUEC C ITIOMOIIBIO CUMBOJIOB

2.6

Pemate cumcTeMBl JTHMHEHHBIX HCpPaBCHCTB, CHCTEMbI HCPABCHCTB,
BKIIIOYAOMIMC  KBaApPaTHOC HCPABCHCTBO, 1/1306pa>1<aTL pPCeIICHUC

CUCTEMBI HCPAaBCHCTB Ha YHCIIOBOM HpHMOﬁ, 3allUCBhIBATh PCUICHUEC C




IIOMOIIIIO CMMBOJIOB

2.7

Hcnonp3oBarhb HCPAaBCHCTBA IIPU PCHICHU U PA3JIMYHBIX 3a1a4

OyHKIUHU

3.1

Pacnio3HaBsarb byHKIIIH U3yYCHHBIX  BHUJIOB. IToxa3bIBaTh
CXeMaTHYECKHA PACIIOJIOKECHUE Ha KOOPIUHATHOU MJIOCKOCTH rparKoB
bynkuuit Buaa: y=kx, y=kx+b, y=Kk/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYeHU ! KO3 PPULIMEHTOB, ONMCHIBATh CBOMCTBA (yHKIU

3.2

[lokaspiBaTh CXEMAaTHYECKA PACIOJIOKEHUE HA  KOOPAWHATHOMN
MJI0OCKOCTH TpadukoB (QyHKUMH Buaa Y = VX, Y = [X| U ONHUCHIBAThH

cBolicTBa (DyHKUIUM

3.3

Crpoutb M u300paxkaTb cXeMaTH4Yeckd TIpaduKud KBaIPAaTUUHBIX

(GyHKIMH, ONUCHIBaTh CBOMCTBA KBAJpPAaTMUHBIX (QYHKIMH 0[O HX

rpagukam

3.4

PacnoznaBarh kBagpaTHuHyl0 (QyHKUHMIO 1O (opmysne, HPUBOIUTH
OpUMeEpbl KBAJAPaTUYHBIX (YHKIMI M3 peaslbHOM >KU3HHU, (U3HKH,

reoMeTpun

Apudmernueckas ¥ reoMeTpuyecKas IPOrpeccuu

4.1

PacniozHaBath apu(MeTHUYECKyI0O U T€OMETPHUYECKYIO MPOTPECCUU TIPU

Pa3HbIX crocodax 3aJaHusA

4.2

BbINONHATE BBIYMCIEHUS C MCHOJb30BaHHEM (GopMyl N-TO wieHa
apu(METHIECKOH W TeOMETPUUYECKOW MPOrpecCuid, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTL YICHBI ITOCICAOBATCIIBHOCTH TOYKAMH Ha KOOpHHHaTHOﬁ

IIJIOCKOCTHU

4.4

Pemmats 3aJja4yu, CBA3aHHBIC C YHMCIOBBIMHU ITOCICAOBATCIBbHOCTAMUA, B
TOM YHCIIC 3aaa4ud M3 peaanoﬁ KH3HU (C HUCIIOJIb30BAHUEM

KaJIbKYJISITOpa, U(POBBIX TEXHOJIOTUI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT CO/Ie PAKAHUSA
1 Yucna v BBIUKCICHUS
JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TEPEX0] OT OMHOW (POPMBI 3alUCH
11 npobeit k apyroi. IloHsiTe palMOHANBHOIO YMCia, 3alKch, CPAaBHEHHE,
YIOPSIIOYUBAHUE PAIlMOHATBHBIX YU CEI
19 Apudmerndeckue IeHCTBUS C pallMOHAIBHBIMU unciaamMu. Perenue 3amad us3
' pealbHOM PAKTUKK HA YacTH, Ha pooH
13 CreneHb € HaTypaJbHBIM I[IOKa3aTelieM: OIpeleNieHHe, MpeodpazoBaHue
' BBIPOKEHUI HA OCHOBE OINPEACTICHUS, 3aTUCh OOJIBIINX YK CeT
14 [IponeHThI, 3anuch MPOIEHTOB B BHUJAE ApOOH U ApoOH B BHUJIE MPOILICHTOB.
' Tpu ocHOBHBIC 3a7]aul HA IPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHON MPAKTUKU
15 [lpumeHeHre TPU3HAKOB JIEIMMOCTH, pAa3lOKEHHE Ha MHOXHUTEIU
' HaTypalbHBIX YHCEIl
16 PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsMas UM oOpaTHas
' MPOMIOPITUOHATBHOCTH
2 AnreOpanyueckie BbIPaKEHUS
91 ITepeMeHnHbIe, UMCIOBOE 3HAUYECHUE BBIPAKECHUS C IEpeMeHHOM. JlomycTumblie
' 3HAYEHUS TEPEMEHHBIX
99 [IpencraBneHure 3aBUCMMOCTH MEXAYy BEIUYMHAMU B BHUAEC (QOPMYIIBI.
' Beruncnenus no gopmynam
23 [IpeoOpa3zoBanue  OYKBEHHBIX  BBIPD@KEHUM, TOXKIECTBEHHO  paBHBIE
' BBIPAKEHHUS
2.4 CBolicTBa CTENIEHU C HATYpaJIbHBIM TTOKa3aTelIeM
25 OnHowiensl U MHOTOUIEHBI. CTenens MHOTOwIeHa. ClokeHue, BEIUMTaHue,
' YMHO>K€HHE MHOTOUJICHOB
26 @opMyIBl COKPAIEHHOTO YMHOXKEHHS: KBAIpaT CyMMBI U KBAJIpaT pa3HOCTH.
' ®dopMmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB Ha MHOXKHUTEIH
3 YpaBHeHUS
3.1 VYpaBHEHUE, KOpPEHb YypaBHEHMs, IpaBujia INpeoOpa3oBaHUs YpaBHEHHUS,




PaBHOCUJIBHOCTb YPaBHEHUU

JluneliHOe ypaBHEHHME C OJHOM MNEPEMEHHOH, YMCIO KOPHEW JIMHEHHOIrO

32 YpPaBHEHUs], PELLIEHNE JINHEWHBIX YpaBHEHUM
33 CocraBneHue ypaBHEHHN IO YCIOBUIO 3aJaud. PelleHne TEKCTOBBIX 3aJad C
' IIOMOILBIO YPABHEHUM
3.4 JIuHeiHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €r0 rpaduk
Cucrema JByX JMHEHHBIX YpaBHEHHH C JBYMs nepeMeHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHMH criocoOOM IMOjACTaHOBKU. [Ipumepsl pereHus TeKCTOBBIX
3aJa4 C IOMOIBIO CUCTEM YpaBHEHUI
4 Koopaunare! u rpaduku. OyHKITMN
4.1 Koopannara Toukn Ha npsiMoin
42 Uucnossle mpoMeKyTku. PaccrosHue Mexay AByMs TOYKaMU KOOPAWHATHON
' pAMOM
43 [psimoyronpHast cucrema koopauHat, ocu OXx u Oy. AOcrucca u opauHaTa
' TOYKHM HA KOOPAMHATHOM IUIOCKOCTH
4 [Ipumepsr TpadukoB, 3aaHHBIX (GopMmyaamu. UreHHe TpaduKOB peaTbHBIX
' 3aBUCHMOCTEN
4.5 [ousrue pynxuuu. I'paduk ¢pynkuamu. CBoiicTBa QPyHKIMIMA
4.6 Jluneitnas ¢ynkuus, e€ rpaguk. I'paduk GyHkumnn y = [x|
47 I'paduueckoe permeHne NHMHEWHBIX YPaBHEHUM H CHCTEM JIMHEWHBIX
' YpaBHCHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT CO/Ie PKaHUsA
1 Yucna u BEIYUCICHUS
11 KBagparubiii kopeb u3 uucia. [loHarne 00 HppallMOHAIBHOM YHCIIE.
' Jecstrunble mpuOIMKEHUS UppalliOHAIBHBIX YA CET
CaoiicTBa apu(MeTHUYECKUX KBAJPAaTHBIX KOPHEH W WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO UMCIOBBIX BHIPAKEHUW U BBIUMCIEHUSAM. JlefiCTBUTENbHBIE
4yucia
1.3 Crenenb ¢ 1eTbIM MoKa3aTesieM U e€ cBoiicTBa. CTaHIapTHAs 3alUCh YMCia
2 Anrebpanueckue BhIpaKeHUs




2.1

KBagparHblil TpEXwieH, pa3iioKeHUE KBaIPaTHOTO TPEXWIEHA Ha MHOXKHUTENIN

2.2 Anrebpanueckas Apoob. OCHOBHOE CBOWCTBO aJireOpandecKon 1poou
2.3 CrnoxeHnue, BRIUNTaHUE, YMHOKCHUE, JCTIEHUE allre0pandecKux apooei
24 ParnnonaneHbie BEIpaXEHUS U UX PeoOpazoBaHUE
3 YpaBHEHUS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBagpaTHOTO YpaBHEHMUSI.
' Teopema Buera
3.2 Pemienue ypaBHEeHU, CBOAANIMXCSA K JIMHEWHBIM U KBAJIPATHBIM
3.3 [pocreiinme npoOHO-paIMOHATBHBIE YPaBHEHUS
I'paduueckas nHTEprnpeTanus ypaBHEHUH € ABYMs MEPEMEHHBIMH U CUCTEM
3.4 JMHEWHBIX YPABHEHUN C ABYMs IIEpeMEHHBIMU. IIpumepsl pemeHus cucrem
HEJIMHEHHBIX YpaBHEHHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33734 anreOpandeckuM Criocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM IepeMEHHON
3.8 PaBHOCHIIBHOCTD HEPaBEHCTB
3.9 JInHeliHble HEPaBEHCTBA C OAHON IEPEMEHHON
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C O/IHOM MepeMeHHOMN
4 DOyHKIUH
[lonsitue ¢ynxuuu. OO6nacTh ompeAeNeHUs W MHOXKECTBO 3HAUYCHHUH
41 dyakuu. CriocoObl 3agaHus QyHKITANA
4.2 I'paduk dynxunu. YteHnue cBONCTB QPyHKIUU 110 €€ TpaduKy
4.3 [pumeps! rpadukoB GyHKIHI, OTPaXKAIOIMX PEaTbHBIE TPOLIECCH
OYHKIMM, OMHUCHIBAIONME TMPAMYIH0O M OOpaTHYIO MPOMOPIMOHATIbHbBIE
44 3aBUCUMOCTHU, UX TpaQuKu
45 Oynkiuu y =X2 y = Xx?
4.6 Oyakmuu Yy = [x, y = |x|
4.7 I'paduueckoe pereHre ypaBHEHUN U CHCTEM YpaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/le PAKAHUS




Yucia U BEIYUCIEHUS

PaHI/IOHaJ'IBHBIe 4yuciia, UppaluOHAJIBHBIC YHCJIa, KOHCYHBIC U OeCKOHEYHEBIE

e JeCATHYHBIE IpooU
MHO0ecTBO JIeHiCTBUTETBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIA KaK OECKOHEYHBIE
12 JecATHYHbIe ApoOH. B3auMHO OJJHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
' JEVCTBUTENBHBIX YHCEN M KOOPAUHATHOU NpssMoil. CpaBHEHUE NENCTBUTENBHBIX
qucen
1.3 Apudmerndeckrue ASUCTBUS C JCHCTBUTEIBHBIMHU YU CIAMU
W3mepenus, npubamkeHus, oueHkd. Pa3Mepbl 0ObEKTOB OKpY)KAIOLIETO MUPA,
14 JUINTETIBHOCTh IPOLIECCOB B OKpyXkaromeM mupe. [lpuOmmxéHHOe 3HaueHHE
' BEJIMYUHBI, TOYHOCTh Npubmmkenus. Okpyrnenue uncen. [Ipukuaka u oneHka
PE3YyNIbTaTOB BBIUMCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OJJHOU MepeMeHHON
2.2 Jlunelinoe ypaBHeHue. Pelenne ypaBHEHU N, CBOALIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHeHUH, CBOJAIIMXCS K KBaJIpaTHBIM
24 buksanpatHoe ypaBHeHue. [IpuMepsl pelleHMs YpaBHEHHH TpeTbed U
' YETBEPTOM CTENEHEN pas3I0oKEHNEM Ha MHOXKHUTEIN
2.5 Pemenue npo6GHO-paliMOHATBHBIX YPaBHEHUM
2.6 Cucrembl ypaBHEHU I
2.7 VYpaBHeHUE C IBYMS IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenue cucteM nByX TUHEHHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU
29 Pemenne cucreM OBYX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPO CTENEHHU
2.10 I'paduueckas mHTEpHpeTals CUCTEMB] YPaBHEHUM C IBYMS IE€PEMEHHBIMU
211 PemeHue TeKCTOBBIX 33124 aNreOpanvdeckuM crmocooom
2.12 UmncoBbie HEpaBEHCTBA M MX CBOWCTBA
2.13 Pemenne nuHEIHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM
2.14 Pemenne cucrem IMHENHBIX HEPABEHCTB C OJHOU EPEMEHHOMN
2.15 KBanparHbie HEpaBeHCTBA
216 I'paduueckas wmHTepmpeTanus HEPaBEHCTB U CUCTEM HEPABEHCTB C JABYMs
' [IEPEMEHHBIMU
3 OyHKIUU




KBagparnunas ¢ynkius, e€ rpaguk u cBoictBa. [lapabosia, KoOpauHATHI

3 BEPIIMHBI TapadoIIbl, 0Cb CAMMETPHUH 11apadoIIbl
3.2 I'padmku pyaxunii y=Kx, y=kx+b u ux cBoiicrBa
3.3 I'paduku pyakumit y=K/X,y = X° u ux cBoiicTBa
3.4 I'paduku QyHKIIUH , M UX CBOMCTBA
4 UYucnoBsle MOCIEA0BATEIBHOCTH
i1 Omnpenenenue u cnocoObl 33JaHKs YUCIOBBIX MOCIEA0BATEIbHOCTEN. 3a1aHue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOU popmyroit u dopmMysnol N-To dieHa
42 Apudmernueckas mnporpeccus. Popmynabl N-ro  4YieHa apUpMeTHUYECKOH
' IIPOTPECCUU, CYMMBI IIEPBBIX N YICHOB
A3 I'eomerpuyeckas nporpeccus. @DopMyael N-ro  4ieHa TIE€OMETPUUYECKOMN
' IIPOTPECCUU, CYMMBI IIEPBBIX N YICHOB
M3o0pakeHne YIEHOB apU(PMETUYECKOM W TEOMETPUYECKOW Mporpeccuit
44 TOYKaMU Ha KOOPAUHATHOM IUIOCKOCTH. JIMHENHBIN U 3KCTIOHCHIIHAIBHBINA POCT
45 Cl1oXHBIE TPOIIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHKE TPEBOBAHUSA K PE3YJIBbTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOI IMPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OGPA30BAHUA

Kon
MPOBEPSIEMOro
TpeOOBaHUsA

IIpoBepsieMble TpeOOBaHUA K NMPeJIMETHBIM pe3yJIbTaTaM
OCBOCHHSI 0OCHOBHOH 00pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOT'O
o01ero oopazopanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, I1OJMHOYKECTBO,
omnepaluyd HaJ MHOXXECTBaMH; YMEHHE OIEpUPOBATh IOHSITHSIMU:
rpad, CBs3HBIM Tpad, HEepeBO, LHUKI, TPUMEHITh UX MPU pElCHUU
3aja4; yMEHUE HCIOIb30BaTh Ipauyeckoe MpeacTaBiIeHne MHOKECTB
JUIsl OTIMCAHUS PEATbHBIX MPOLECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4y

U3 IPYruX Y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHATHSIMU: ONpEACIIEHHE, akcCuoMa, TEopeMa,
JIOKA3aTeNIbCTBO; YMEHHME pACIO3HABATh MCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUSI, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKa3bIBaHU M

YMeHne onepupoBaTh MOHATHSMH: HATypalbHOE YHUCIO, MPOCTOE U
COCTaBHOE YMCIIO, JIETMMOCTh HATypaJbHBIX YHCEN, MPU3HAKH
JETMMOCTH, II€JI0€ YHCIIO, MOIYIb YHUCia, OOBIKHOBEHHAas NIpo0b U
JecATHYHasi ApoOb, CTAaHIAPTHBIN BHJ YWCIA, PAIlMOHATBLHOE YHCIIO,
UppaLMOHANIFHOE YHCIIO, apu(METHYECKUil KBaJPaTHBIA KOPEHb;
YMEHHE BBINOJHATH JIEHCTBUA C UYWCIaMU, CpPaBHUBATb U
VIOPSAAOYUBATh YHWCIA, MPEJACTABIATh YHCIA Ha KOOPAWHATHOMN
NpSMON, OKPYIJIATh YHCIIA; YMEHHUE JeaThb MPUKUAKY U OLEHKY

pe3yiibTaTa BbIYH clIeHu#

YMeHue omnepupoBaTh MOHATHSAMHU: CTEIEHb C ILIEJBIM IIOKa3aTeleM,
apu(MeTHYeCKHil KBaJpaTHBI KOPEHb, MHOTOUJIEH, ajredpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENEeHHU
Oosbllle €AUHUIBI; YMEHUE BBINONHATh pacu€Tel MO (GopMymaM,
npeoOpa3oBaHUs LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPDAKEHUN U
BBIPQKEHUI C KOPHSMHM, pa3IOKEHWE MHOIOYJIEHA HAa MHOXWTEIH, B
TOM 4YHCIE C MCHOJb30BaHUEM (OpPMYNl Pa3HOCTH KBaJpaToB U

KBaJZipaTa CyMMBbI U pa3HOCTHU

VYmMmenue OINICpUPOBATH MMOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM MEPEMEHHOH, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE pPElIaTh JUHEHUHbIE U KBAJPATHHIC YPaBHEHMS,
IpOOHO-paIMOHANIbHBIE YPaBHEHHSI C OJHOW TMEPEeMEHHOM, CHCTEMBI
JBYX JINHEHHBIX YPaBHEHUI, INHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JAPOOHO-pallMOHANBHBIE HEPAaBEHCTBA C  OJHOM
MEPEMEHHOM, B TOM YHCJIE MIPU PELICHUH 3a/1a4 U3 IPYIMX MPEeIMETOB
U TPaKTUYECKMX 3aJa4y; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 M KOOPJIMHATHYIO TUIOCKOCTh AJIsI M300paKeHUsl peUieHUun

ypaBHeHI/If/'I, HCPaBCHCTB U CUCTCM

YMeHune onepupoBaTh MOHATUAMU: QYHKIUs, Tpaguk QyHKIUH, HYITH
byHKIIUH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHMs, YObIBaHWs, HaWOOJNbIleE W HAMMEHBIEe 3HAYCHUS
byHKIIUH; yMEHUeE OTepUpOBaTh MOHATHSMHU: npsMast
MPOMOPLUHUOHAIBHOCTD, JTHHEHHAs (yHKIHS, KBaApaTHUHAs (QYHKIHS,
oOpaTHass MPOMOPIMOHAIBHOCTh, mapaboma, rtunepOoNa;, yMEHHE
cTpouTh rpaduku (yHKIIUH, UCIOJIB30BATh TPadUKU IS ONPEICIICHUS
CBOICTB MPOIIECCOB M 3aBHCHUMOCTEH, JUIS PEICHHS 33134 U3 JIPYTHX
y4eOHBIX NPEIMETOB U pEalbHOM JKUM3HHM; YMEHUE BBIpaXarb

dopMynamMu 3aBUCUMOCTH MEXKIY BETMYUHAMU

Ymenue OTNepUpPOBaTh MOHSITUSIMHU: MOCJIEI0BATEIbHOCTD,
apumernyeckass M~ TE€OMETpPHYECKass  IPOTPECCHH;  yMEHHE
UCIIOIb30BAaTh CBOWMCTBA IMOCIEIOBATENLHOCTEH, (HOPMYIBl CYMMBI H
o0Iero 4ieHa MpH pElIeHUW 3a/1ad, B TOM YHCIE 337ad U3 JIPYrux

y4eOHBIX MPEIMETOB U pealbHON KU3HU

YMeHnue pemarh 3aJaud pa3HbIX TUIIOB (B TOM YHUCJE HA IPOLIEHTHI,
O WM 4YacTH, JBUXKEHUE, pabdoTy, LIEHYy TOBapOB U CTOMMOCTh
MOKYTIOK M YCIIYT, HaJIOTH, 3aJIa4i U3 00JIACTH YIPaBJICHUS TUYHBIMU U
CeMeHHbIMM  (MHAHCaMH); yMEHHE  COCTAaBJIATH  BBIPAKEHHUS,
YPaBHEHHUs, HEpPAaBEHCTBA W CHUCTEMBl 110 YCIIOBHMIO 3aJlayH,
MCCIeI0BaTh MOMYYEeHHOE pPEIleHHe U OIlEHUBATh MPaBA0NOI00HOCTh

IMMOJIYYCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh HOHATUAMHU: (UIYpA, TOYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, YTOJI, MHOTOYIOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TPEYrOJbHUKU, NPSIMOYTOJbHBIM TPEYrOJbHUK,

MeaMaHa, OMCCeKTpruca M BBICOTAa TPEYrOJIbHUKA, YETBIPEXYTOJIbHUK,




napajieniorpaMM, poM0O, IpSAMOYTOJbHHMK, KBajpaT, Tparelmus;
OKPY)KHOCTb, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢durypamu; yMeHue pemarh 3aJadd, B TOM YHCII€ U3 MOBCETHEBHOU
KU3HH, HA HAXO0XKIECHHE I'€OMETPUYECKUX BEIMYHMH C IPUMEHEHHEM

M3Yy4CHHBIX CBOMCTB QUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATHUSIMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MApaUICIbHOCTh U MEPIEHIUKYISPHOCTh MPSIMBIX,
Yrod MEXAy MpsSMBIMH, MEPHEHAUKYISAp, HAKIOHHAs, IPOCKIHNS,
nonobue ¢uryp, mogo0HbIE TPEYrOIbHUKH, CHMMETPHS OTHOCHTEIBHO
TOYKM W TPSIMON; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
noaobue Quryp, mapajieIbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX B

OKpYKaroIleM MHpE
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YMmeHue onepupoBaTh IMOHSTUSIMU: JUIMHA, pAcCTOSHUE, Yroj
(BeMIMUMHA yIla, CUHYC M KOCHHYC YIVIa TpPEYrojibHUKa), IIOIIA[Ib;
YMEHHE OLICHHBATh pa3Mephl MPEAMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHE MPHUMEHATh (OPMYIbl IEepUMeTpa H  IUIOURAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIAJM Kpyra, o0bema
MPSMOYTOJIBHOTO TapajUIeleNuIea; YMEHHE NPUMEHSTh MPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpPHUYECKME COOTHOILEHUS TS

BBIUMCIICHHS IJTUH, PACCTOSIHUH, TITOIIAIeH

12

Ymenne wu3o0paxkaTh ImJIockue GUIyppl U HMX KOMOWHAIWH,
IPOCTPAHCTBEHHBbIE (UIYPHl OT PYKH, C MOMOIIBIO YEepPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIJIHU

CHUMBOJIbHOMY OIMUCAaHHUTIO
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YMeHue  onepupoBaTh  NOHATHSAMHU:  IPSAMOYIOJIBHAs  CHCTEMaA
KOOpJMHAT; KOOpAWMHAThl TOYKU, BEKTOp, CyMMa BEKTOpOB,
MpOU3BECHUE BEKTOPa HA YHUCII0, CKAIIPHOE TPOU3BEACHIE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPHl U KOOPAWHATHI Ui MpPEACTaBICHUS
TaHHBIX M peIIeHUs 3a7ad, B TOM 4YHCIE U3 JPYruX Yy4eOHBIX

MIPEMETOB U PEAIBHON KU3HU
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YMeHHe OnepupoBarh IMOHSATHUSMHU: CTOJOMKOBBIE H  KPYrOBBIE
aUuarpaMMbl,  TaONHIBI, cpefaHee  apu@MEeTHYecKoe, MeuaHa,
HanOoJbIllice M HAMMEHBINCe 3HAYCHHUS, pa3Max YHMCIOBOrO Habopa;

YMEHHE  W3BJEKaTh, HWHTEPIPETHPOBATH U  MPeoOpa3OBHIBATH




uH(opMaIuioo, MNPeICTaBIEHHYI0 B TaOlMIAaX W Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOWCTBA M XapaKTEPHCTUKUA PEATBHBIX MPOIECCOB H

ﬂBHeHHﬁ; YMCHHUEC pacro3HaBaTb NU3MCHYHNBLIC BCIIMYNHBI B

OKpYKaroIlleM MHpe
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YMeHue omnepupoBaTh MOHATUSAMHU: CIy4ailHbIH ONBIT (CIydalHBIN
OKCIIEPUMEHT), DJJIEMEHTapHOe cOoObITHE (dNMEMEHTapHBIA HCXON)
CIIy4aifHOTO OIBITa, CIIy4aifHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIUTh BEPOSTHOCTU CIIydalHBIX COOBITUH B OIBITaxX C
PaBHOBO3MOXXHBIMH 3JIEMEHTapHbIMH COOBITUSAMH; YMEHHE pelaTh
33724l METOJIOM OpTaHM30BaHHOIO Iepedopa M C HMCIOJIb30BAHUEM
MpaBWIa YMHOXXCHUS; YMEHHE OIEHHWBATh BEPOSTHOCTH PEATBbHBIX
COOBITMH M sBJIEHUH, OHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAalOLIEM MHpPE U B JKU3HU;
3HaKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCETI U €T0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpATh MOAXOMANMN W3Y4CHHBIH METOA Ui peIleHUs
3a7ja4d, MPUBOAUTH IIPUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH NPOSBICHUE 3aKOHOB MaTEMATUKHU B
HUCKYCCTBE, OIIMCBIBATh  OTHEIBHBIC  BBIJAIOIMECS  PE3YIbTATHI,
IIOJY4YECHHBIE B XOJA€ Pa3BUTHS MATEMATHKM KAK HAYKH, NPUBOJWUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH U MX aBTOPOB B OTEYECTBECHHOU

Y BCEMHUPHOHN UCTOpUU




INEPEYEHDb 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMbIi 3JI€MEHT CO/Ie PKAHUA
1 Yucna v BEIYUCICHUS
11 Harypanbnbie u nensie yncna. [IpusHaku 1eTMMOCTH TEBIX YU CETT
1o OOBIKHOBEHHBIE W JECATUYHBIE  JpOoOM, MPOLEHTHl, OECKOHEUHBbIE
' MepUONYECKIE POoOH
13 PanmonanmeHbie  uWciaa. ApuMETHYECKAE ONEpalrud ¢ PANHOHATBLHBIMH
' YU CIIaMU
14 JleiicTBuTeNnbHBIE 4YHCla. ApuMETHYECKHE OMNEepaluu C JAeHCTBUTEIbHBIMU
' YU CIIAMU
L [MpuO>k€HHBIC BBIYHCICHUS, IPABHJIA OKPYIVICHUS, IPUKAJKA M OIlCHKA
> pe3ynbTaTa BHIYHCICHUM
2 AnreOpanyeckie BhIpaXKEHUS
2.1 bykBenHbie BbIpaskeHUsI (BBIPAKEHUSI C TIEPEMEHHBIMH )
20 Crenenp ¢ 1enbiM mnokazareneM. CTemeHb C palMOHAJIbHBIM IOKa3aTeleM.
. CaoiicTBa cTeneHn
2.3 MHorousieHbl
24 AureOpanyeckasi 1po0b
95 Apudmernueckuit KOPEHb HaTypaJIbHOU CTEIICHU. [erictBus c
. apu(METUYECKUMU KOPHSIMH HATypaJlbHOM CTETEeHH
3 VYpaBHEHUS U HEpaBEHCTBA
31 Henbie u apoOHO-panvoHaibHble YpaBHeHHs. CHCTEMBI M COBOKYITHOCTHU
. YpaBHEHU I
39 Llensie um ApoOHO-paloHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 UucnoBele MOCIE10BATENbHOCTH
4.1 IlocmenoBaTeIbHOCTH, CITOCOOBI 3aJaHus OCIEA0BATEIBHOCTEH
4.2 Apudmernueckass U reoMmerpuueckas mnporpeccuu. dopmyna  CIOXHBIX




MPOLIEHTOB

5 OyHKIIUU
Oyukuus, cnocoObl 3amaHus  QyHkuuu. ['paduk  ¢yHkumu. OO6nactsb
OTIpeNIeNIeHNs U MHOXKeCTBO 3HaueHUi (yHkiuuu. Hymn ¢yaxumn. [Ipomexyrku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U
MUHUMYMbl (QyHkuuu. HaunOosnbliee u HaumMeHbllee 3HaYyeHUE (yHKUIMHM Ha
IIPOMEXKYTKE
6 Koopannatel Ha IpsMON U MIIIOCKOCTH
6.1 KoopnuHarHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuyeckue GUTypsl U X CBOMCTBA
1.2 TpeyronbHuK
7.3 MHOroyroJtbHUKA
7.4 OKpYXHOCTh U KPYT
7.5 N3mepenre reoMeTpUYeCcKiX BEITUUNH
7.6 Bekropbl Ha TII10CKOCTH
8 BeposiTHOCT 1 cTaTUCTHKA
8.1 OnucarenbHas CTAaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padnr










