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HOACHUTEJIbBHASA 3AIIMCKA

AnreOpa SIBISIETCS OJHUM W3 OTOPHBIX KypCOB OCHOBHOT'O OOIIETro
oOpa3zoBaHus: OHAa 00ECTICUNBACT U3YUCHHUE APYTHX JUCIUILINH, KAK €CTECTBEHHO -
HAy4YHOT0, TaK M TYMaHHUTapHOTO IMKJIOB, €€ OCBOCHHE HEO0OXOAMMO Jis
PO JTOJDKEHHSI 00pa30BaHMS U B TIOBCEIHEBHOM )KU3HU. Pa3BuTHe y 00yJarommxcs
HAYYHBIX TPEACTABICHUNA O TMPOUCXOXKICHUU W CYHIHOCTH alredpandecKux
a0CTpaKIMii, cnocoOe OTpaKEeHUsI MaTEMAaTUYE€CKOM HAyKOU SIBJICHUI U MPOLIECCOB
B NpPUPOJE M OOIIECTBE, POJM MATeMaTHU4ecKOro MOJEIMPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET POPMUPOBAHIIO HAYYHOTO MUPOBO33PCHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX IS aJanTallii B COBPEMEHHOM IH(PPOBOM
obOwectBe. M3yuenune amreOpbl oOecreyumBaeT pa3BUTUE YMEHHUs HAOIIOAATh,
CpaBHHMBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOJIHI,
dbopMympoBarth yTBepKaeHUsa. OCBOCHHUE Kypca areOphl 00eCTIeurnBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYy4alonMXcsi: OHM HCIOJB3YIOT JENYKTHUBHBIC H
WHIYKTUBHBIC pacCyXACHHUSA, 0000IIeHNEe M KOHKPETU3AINIO, abCTparupoBaHue 1
agasoruto. OOydeHwe  anrebpe  MpeanojaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSTEIbHON JEATENbHOCTH OOYYaIOIIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHne 3a/1a4 SBISETCS peann3alreil 1e1TeIbHOCTHOTO IPUHIIUIA 00yYeHHS.

B ctpykType mporpammbl y4eOHOTO Kypca «Anrebpa» ajii OCHOBHOTO
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIBHO -METOTMIECKUE
muHuY: «YUncna u BBIYUCICHU», « AreOpandecKue BIpKEHUN», « YPaBHEHHS U
HepaBeHCTBay, «DyHkimm». Kaxngas w3 3TUX coaep:kaTeabHO-METOINYECKIX
JIMHUNA Pa3BUBACTCS HA IPOTSHKEHUH TPEX JIET M3YUCHHUS KypCa, B3aUMOIEUCTBYSI C
IpYyTUMU €ro JUHUSAMH. B Xone u3ydeHus ydyeOHOTO Kypca OOydaronmmcs
NPUXOJIUTCS JIOTUUECKH PacCyKAaTh, UCIOIb30BATh TEOPETUKO -MHOKECTBEHHBIN
s3bIK. B cBsI3M ¢ 3TUM B mporpamMmy y4yeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHIECKOT0 00pa30BaHUs M CTIOCOOCTBYIOIIUE OBJIAICHUIO 00 yJIarOIIIUMHUC 5T
OCHOB YHHMBEPCAJIbHOTO MaremMarndeckoro si3pika. CopepkaTenbHOU U
CTPYKTYPHOM OCOOEHHOCThIO Y4eOHOTO Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanne JmHUH «YuCIa W BBIUYUCICHUS» CIY)KHUT OCHOBOM IS
JATLHEHIIIET0 W3Y4YeHUsT MaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJarOIIMXCs
JIOTUYECKOTO MBIIUICHHSI, POPMUPOBAHHIO YMEHHS M0JIb30BaThCS AITOPUTMAMH, a
TaKKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIs TIOBC €THEBHO i
XKU3HU. Pa3BUTHE MOHATHSA O YKCJe HA YPOBHE OCHOBHOT'O 00ILEro o0pa3zoBaHus
CBSA3aHO C PAIMOHAJIBHBIMU U HMPPAMOHATBHBIMU YHCIAMH, (opMUpOBaHHEM
NPEICTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEPIICHUE OCBOECHHUS YHUCIOBOM
JMHUH OTHECEHO K CpeTHEMY 001meMy 00pa30BaHuIo.

Coneprxkanue IByX anredpandecKux JMHUN — « ANreOpandecKue BhIPaKSHISD
U «YpaBHEHHs] U HEPaBEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHUIO y OOYJAIOIIMXCS
MaTeMaTHU4YeCKOro armapara, HeOOXOAMMOTro [JIsl pelleHus 3a7ad MaTeMaThKu,



CMEXHBIX MPEIMETOB M NPaKTUKO-OPHUEHTUPOBAaHHBIX 3anad. Ha ypoBHe
OCHOBHOI'0 0011ero o0Opa3oBaHusi y4yeOHBIM MaTepuan TpYNIUPYETCsS BOKPYT
palMOHAIbHBIX BhIpaXeHui. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKH KaK
A3bIKa JJIS1 TIOCTPOCHHS] MaTeMaTWYeCKUX MOJENeH, OMUCaHUs MPOIECCOB U
SBJIEHUN pealbHOr0 MHpa. B 3agaun o0yueHust anaredpe BXOASAT TaKkKe
JalbHEWIee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUIEHUS, HEO0XOJUMOro, B
YaCTHOCTH, JUII OCBOEHHS Kypca HHPOPMATUKH, W OBJAJCHUE HaBBIKAMH
TEeIyKTUBHBIX paccyxaeHuil. [I[peodpa3zoBanne CHMBOJIBHBIX (GOPM CTIOCOOCTBYET
Pa3BUTHUIO BOOOpaXKEHUs, CIIOCOOHOCTEN K MaTEMaTUye€CKOMY TBOPUYECTBY.

Conepxanve QyHKIUOHATBLHO -IpapUueCcKO IMHUY HAIIEJICHO Ha MOJy4eHHE
00yJarmyMHCS 3HAaHUK O (PYHKIUAX KaK BaKHEHIIICH MaTeMaTHdeCKOW MOJICIH
TSl OTIMCAHUS U UCCIIEIOBAHUS pa3HOOOPa3HBIX IMTPOTIECCOB U SIBJICHUN B IPUPOIE
u obmectBe. M3ydyeHne Marepuaia COCOOCTBYET Pa3BUTHUIO y OOYyYarOUMXCs
YMEHUS UCTI0JIb30BaTh PA3JIMUHbIC BEIPA3UTENLHbBIE CPE/ICTBA I3bIKa MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMYECKUE, TrpaduuecKkre, BHOCUT BKIal B (POpMUpOBaHHE
MpEICTABJICHUI O POJIM MaTEMATUKU B Pa3BUTUH IIUBUIIM3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMY MIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbIH Kypce
«AnreOpa», KOTOPBIN BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3Jeibl COAEPKAHUSA:
«Yucna u BBIYHCIEHUS», «ANTeOpandeckue BBIPAKCHUS», «YPaBHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yuebHOTO Kypca «Anredpa» orBoaurcs 306 yacos: B 7 Kiacce
— 102 yaca (3 yaca B Henemo), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 gaca B HeZeIro).



COJAEPKAHUE OBYYEHUA

7 KIIACC

Yuc/ia 1 BHIYHCJICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MIEPEX0] OT OJHOU (HOPMBI 3amUCU
npoberi k gpyroi. [loHATHE palMOHATBLHOTO YHCJA, 3alUCh, CpPaBHEHHE,
YIOPSIOUYUBAHUE PALMOHAIBHBIX 4YHUCEN. ApupMeTnyeckue ACHCTBUS C
palMOHAIBHBIMU YHCJIaMU. Pelenne 3a1a4 u3 pealbHOM NPAKTUKK HA YaCTH, Ha
npoou.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OMpeeieHue, Mnpeoopa3zoBaHue
BBIP)XECHUI Ha OCHOBE OIpEACIICHHs], 3aMCh 00JbIIMX yncen. [IpoieHTsl, 3anuch
IPOILIEHTOB B BUJIE IpoOU U ApoOHU B BUE NPOLEHTOB. Tpr OCHOBHBIE 3a/1a4U Ha
IIPOLICHTBI, PEIICHUE 33/1a4 U3 PECATbHOM ITPAKTUKHU.

[IpuMeHeHne TPU3HAKOB JEIUMOCTH, Pa3joXEHHUE Ha MHOXKHUTEIN
HaTypalbHbIX YHCEIL

PeanbHble  3aBUCMMOCTH, B TOM 4YHUCJe T@psAMas M oOparHas
MPOMOPUHUOHATILHOCTH.

Anre0panveckue BbIpaKeHUS

[lepemeHHbIE, YUCIOBOE 3HAYECHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3Ha4YeHUs nepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXY BEIMYMHAMU B BUJIE
dbopmybl. Berancienus o gopmynam. [peoOpazopanre OyKBEHHBIX BBIPKCHUM,
TOXIECTBEHHO paBHBbIC BBIPAKEHUS, TMpaBUia TNPeoOpa3oBaHUSI CYMM H
NPOU3BEICHUM, IPaBUJIa PACKPBITHSA CKOOOK U PUBEACHUS MTOJOOHBIX CIaracMblX.

CBONCTBA CTENEHU C HATYPAIbHBIM ITOKA3aTENIEM.

OnHousneHsl 1 MHOTOYJIEHBI. CTenenbh MHOTOWIEeHA. CloKeHre, BHIYUTAHNUE,
YMHOXEHUE MHOTOWIEHOB. POpMyJbl COKPAMIEHHOTO YMHOXEHHS: KBaapar
CyMMBbl M KBaapar pasHoctH. Dopmyna pa3HOCTM KBaaparoB. PasnoxxeHue
MHOT'OYJICHOB HA MHOKHUTEJIN.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IpaBWia MNpeoOpa3oBaHMs ypaBHEHMUS,
PaBHOCHJILHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHCJIO KOPHEW JIMHEMHOIO
ypaBHEHUS, PEIICHUE JUHEWHbIX ypaBHeHUH. CocTaBieHHE YpPaBHEHUW 10
YCJOBUIO 3a/1a4H. Perienne TEKCTOBBIX 3a/1a4 ¢ TOMOILBIO YPABHEHHUM.

JluneiiHO€ ypaBHEHUE C JBYMS IIEPEMEHHBIMU U ero rpaduk. Cucrtema aByx
JVUHEVHBIX YpaBHEHUM C JBYyMS IEPEMEHHBIMU. PelieHne CHCTEM YypaBHEHUU
CIoco00OM TOJACTaHOBKHU. [IpuMepsl perieHusi TEeKCTOBBIX 3aad C TOMOIIBIO
CHUCTEM YPaBHEHUM.

DyHKUUA

Koopaunara Touku Ha npsiMoi. UMCIOBBIE MPOMEXKYTKH. PaccTosiHrEe MEXK LY
JIByMsI TOUKaMHU KOOPIMHATHOMN IPSIMO.

[IpsimoyronbpHas cucteMa koopauHaT, ocu Oxu Oy. AGcrucca U opauHaTa
TOYKHM Ha KOOPAUHATHOM rm1ockocTH. [IpumMepsl rpadukoB, 3a1aHHBIX POpMyIamMu.
Urenne rpadukoB pearbHbIX 3aBucuMocted. llonsatne Qynkuuu. ['paduk



¢dbyukumu. CpoiictBa pyHkuui. JIuneitnas ¢pynkuums, e€ rpapux. ['paduk pyHkumu
y = |x]. T'paduueckoe peleHue JHMHCHHBIX YpaBHCHHH M CHUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KIIACC

YucJia 1 BLIYHCJICHUSA

KBagparueiii xopenp u3 uucia. I[loHstne 00 wupparmoHAILHOM YHCIIE.
JlecsaTraHBIE MPUOTMKEHUS UPPAMOHATBHBIX yncell. CBoicTBa apuMeTHIec Kux
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHHE K NMPE0OPa30BaHUIO YUCIIOBBIX BEIPAKEHU I
Y BBIYHCJICHUAM. J[€MICTBUTENbHBIE UUCIIA.

CreneHb ¢ 1enbIM MokasareneMm U e€ cBoiicTBa. CTaH1apTHas 3alMCh YUCTIA.

Anre0panveckue BbIpaKeHUS

KBagparHelii  TpEXWwieH, pPAa3JIOKEHUE KBAAPATHOrO TPEXUJIEHA HA
MHOKUTEIH.

Anrebpanueckast apoOb. OCHOBHOE CBOWCTBO aireOpanmdeckoil apoOu.
CrnoxeHue, BBIYWTAHWE, YMHOXXCHHE, JIeJICHUE anreOpandeckux ApoOei.
PanmonanbHbie BRIpaKEHUS U UX MTPeoOpa3oBaHuUE.

YpaBHeHMs 1 HEPABEHCTBA

KBagparHoe ypaBHeHuwe, GopMyra KOpHEH KBaAparHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHeHUM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[IpocTeiiime ApoOHO-palMOHATbHBIE YPABHEHUS.

['paduueckast uHTEpIpETaUsl YPAaBHEHUI C JBYMSI IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHUW C JABYMS NEpPEMEHHbIMU. lIpumepbl pemeHus cucTem
HEJMHENHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU.

Peltienue TeKCTOBBIX 3aj1a4 AJIreOpandecKuM Croco0oMm.

YuncnoBele HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OHOM IEP EMEHHO M.
PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEMHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM.
CucTemMbl JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKIUA

[lonatue ¢ynkuuun. OOmacTh oOmpeAeNeHus W MHOYKECTBO 3HAUYCHUUN
bysakmrm. CriocoObl 3a1anus QyHKITHH.

I'padux ¢ynkumuu. YUrenue cBoicTB PyHkuuu mno e€ rpaduky. [Ipumepsi
rpapukoB QyHKIUI, OTpakKarOIMX pPeaJbHbIE IPOLIECCHI.

@OyHKIMY, ONKCHIBAIOIIME MPSMYI0 U OOpaTHylO NPONOPIHOHATbHBIE
3aBUCHMOCTH, UX rpaduki. Oyukimn y = x2, y = x3, y = \x, y=|1|. [paduueckoe
pEIICHUE YPABHEHUI U CUCTEM YPaBHEHUMU.

9 KJIACC
YucJ1a 1 BbIYUCJICHUA
PanrioHansHpIe 4KCiIa, UPPANMOHATILHBIC YMCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCSITUIHBIE IPoOU. MHOKECTBO JIEUCTBUTEIbHBIX YUCE, IEHCTBUTEIILHBIC UK C 1A
Kak OCCKOHEUYHBIC ACCATUYHBIC ApoOW. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JIEUCTBUTEIIbHBIX YUCEN U KOOPAUHATHOMW MPSIMOM.



CpaBHeHUE JIEUCTBUTEIbHBIX 4YHCEN, apudMeTrnyeckue ACHCTBUSA C
JEHCTBUTEIILHBIMU YHCIIAMH.

Pa3Mepsl 0OOBEKTOB OKPYKAIOLIETO MUpPA, IJIUTEIBHOCTh NPOIECCOB B
OKPY>KarOIIEM MUpE.

[TpubmmxEHHOE 3HAUEHNE BEIMYUHBL, TOUHOCTb NpUOIKeHus. OKpyriieHue
yuced. [Ipukunka u oneHka pe3yabTaToB BEIYUCIICHUM.

YpaBHeHNS M HEPABEHCTBA

JIunenHoe ypaBHeHue. Pelienrne ypaBHEHUH, CBOAAIIMXCS K JMHEHHBIM.

KBangparHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIMXCA K KBaAPaTHBIM.
buxBanparnoe ypaBHeHue. [IpuMepsl pelieHnss ypaBHEHU TPETbEN U YETBEPTOU
CTENEHEN Pa3JI0KECHUEM Ha MHOKHUTENHN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PelieHne TEKCTOBBIX 3amad
anreOpanyecKuM METOA0M.

VYpaBHeHHe ¢ AByMS NEpEMEHHBIMU U ero rpaguk. Pemenue cucrtem aByx
JMHEVHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PelieHre CucTem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduyeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHH C IByMsI [IEPEMEHHBIMH.

PeleHne TEKCTOBBIX 331a4 allr€0pandeckuM CIIOCOOOM.

YucioBbIC HEpABEHCTBA U UX CBOMCTBA.

Pemenre NMHENHBIX HEPABEHCTB C OJHOM INepeMeHHOU. PelieHne cuctem
JUHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
['padmueckast uWHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

D yHKUUHA

KBagparnunas ¢ynkuus, e€ rpapuk u cBoictsa. [lapabona, koopauHaThl
BEPILMHBI MTapaboJibl, 0Ch CUMMETPHHU apadOJIbI.

I'paduxu Gyskimit: y = kx, y = kx + b, y=k/x, y = x3, y =Vx, y = |x|, # ux
CBOMCTBA.

YucsoBble MOC/IEI0BATEIBHOCTH M IPOTPeCCH U

[loHsiTHE YUCIOBOI MOCIENOBATEIbHOCTH. 3aJaHUE MOCJIEA0BATENLHOCTU
peKyppeHTHOM hopMynoi u popmysioi n-To YjeHa.

Apudmernueckas U reoMerpudeckas nporpeccur. @opMyinbl n-ro 4jeHa
apuPMETUYECKON U TEOMETPUYECKOM IPOTPECCUI, CyMMBbI IIEPBBIX NUJICHOB.

N300pakeHre 4ieHOB apu(PMeTHUecKO W TeOMETpUYECKOW MNporpeccuit
TOYKAMHU Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM U 3KCIOHEHIIMAIBHBIN POCT.
CI10KHBIE MPOLIEHTHI.



INTIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbhl OCBOEHHMS NPOTPaMMbl y4eOHOro Kypca
«Anredpa» xapaKTepU3yHTCS:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPOLUIOMY M HACTOALIEMY POCCHMCKOM
MaTEMATUKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHUSAM POCCHUCKHUX
MAaTeMaTUKOB U POCCHUHMCKOW MAaTEMaTH4ECKOM IIKOJIbI, K MCIIOJb30BAHUIO ITHUX
JOCTHKEHHUM B IPYTUX HAyKaX M NPUKIATHBIX cepax;

2) rpa:xaaHCKOe U 1YXOBHO-HPaBCTBEHHOE BOCIIMTAHH E:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00513aHHOCTEH IpaKaHUHA U peali3allu ero
npaB, TMPEACTaBICHHEM O MaTeMaTHUYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYp, SBICHUM, MPOUEAYp IPaXIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX IPOOJIEM, CBI3a HHBIX
C NPaKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAITbHO-3THUECKUX TPUHIUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE€ Yy4YacTHE€ B pEUICHUM MPaKTUYECKUX 3a7ad
MaTEMATUYECKOW HANpPaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTH4ECKOIO
oOpa3oBaHusl Ha MPOTSKEHUM BCEHM KU3HM ISl YCTEHMIHOW Mpo(decCHOHATbHOM
NESTEIbHOCTU U PAa3BUTUEM HEOOXOJMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHIAUBUYATIbHOM TPAEKTOPUHU 00pa30BaHUS U dKU3ZHEHHBIX TUIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K HMOIMOHAILHOMY M 3CTETUYECKOMY BOCIPUSITHIO
MaTEMATUYECKUX OOBEKTOB, 3aJay, PELICHUH, pPaCCYXIACHHI, YMEHHIO BUICTbH
MaTEMATUYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT O MO3HAHMSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpeICTaBIECHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS YEIOBEKA, IPUPOIbI U
oOlecTBa, MOHUMAHUEM MAaTEMaTUYeCKON Haykh Kak cgepbl 4YeIoBeYecKOou
NeSITEIbHOCTH, 3TANoB €€ pa3BUTHUA M 3HAYUMOCTH JJI1 Pa3BUTHUS 1IMBWIN3ALINH,
OBJIAJICHUEM A3BIKOM MaTEMAaTUKU U MaTeMaTHUECKOM KyJIbTypOil Kak CpeICTBOM
NO3HAHUS MHUpPA, OBJIQJCHUEM MPOCTEHIIMMU HaBbIKAMHU MCCJIE0BATENbCKON
NEATEIbHOCTH;

6) ¢puznyeckoe BocnMTAHHE, GOPMHUPOBAHHE KYJIbTYPblI 310POBbS H
3MOLMOHAJIBHOIO 0J1AT OIOJTYyYHSI:

TFOTOBHOCTBIO MPHUMEHATh MATEMaTHUECKUE 3HAHHUS B HHTEpECAax CBOEro
3710pOBbs, BEACGHUS 3J0pOBOro olpa3za JKU3HM (3J0pPOBOE  IHUTaHUE,
COAJIaHCUPOBAHHBIN PEXUM 3aHSATUH W OTAbIXa, peEryasipHas Quanyeckas



aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQUIEKCHM, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY ¥ TAKOTO € MpaBa IPyroro 4YeIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHEHTAIe HA MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHUM I PEelIeHus 3a1aq
B 00JacTM COXPAaHHOCTU OKPYKAIOLIEH Cpeabl, IUIAHUPOBAHUS MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCJIEACTBHMA IJIsI OKPYKAKOLIEH Cpelibl, 0CO3HAaHUEM
r7100aIbHOTO XapaKTepa IKOJIOTUYECKUX MTPOOJIEM U ITyTel X pEeIIeHUs;

8) apanTanus K U3MEHSIOIUMCS YCJIO0BUAM COLUAJIbHOW M NPUPOTHOM
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHUSIM B YCJOBHUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTUYECKYIO AESITEIbHOCTh, B TOM YHCJIE
YMEHHUE YYUTHCS Yy APYTHX JIOAEH, mpuoOperaTh B COBMECTHOW AEATEILHOCTU
HOBBIE 3HAHMSI, HABBIKM Y KOMIIETEHIIMH U3 OTbITA APYTHUX;

HEOOXOAMMOCTBIO B (POPMHPOBAHMM HOBBIX 3HAHUW, B TOM YHUCJE
dbopMyupoBaTh UEH, MOHATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMl0 Kak BBI30B, TPEOYIOUMI KOHTPMEpP, KOPPEKTHPOBAThH
NpUHUMAaeMble pEIICHUS W JCHCTBUA, (POPMYNIUpPOBATH U OLEHUBATh PUCKU U
NoCJenCTBUS, GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe /IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
ba3oBbie 1oruyeckue 1eMCTBUA:

e BBIBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH MATEMATUYECKUAX
O0OBEKTOB, TOHSITHI, OTHOIICHUH MEXKIYy MOHITHAMHU, (HOPMYIUPOBATH
ONPEAEIICHUsI  TOHATUH, YCTAHABIMBATH CYIIECTBEHHBIM IPHU3HAK
KJaccu(UKalliyi, OCHOBAaHUA NJisi O0OOIIEHUS M CpPaBHEHUS, KPUTEpUU
MIPOBOJUMOr0 AHAIN3A;

e BOCTIpPHUHMMATH, (OPMYIUPOBaTH M TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIIbHBIE W OTpUIIATEIbHbIC, €IUHUYHbIC, YAaCTHbIE W OOIIHeE,
YCJIOBHBIE;

e BBUIBJIATh  MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeunss B (akTax, JaHHBIX, HAOMIOACHUSAX W YTBEPKICHUSX,
npeaiaratb  KpUTEpUM  JJIS  BBISIBIIEHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEUYN;

e JICNIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIOUEHUI [0 aHAJIIOTUH;

e pa30uparh JOKa3aTelbCTBA MATEMAaTHUECKUX YTBEPKICHUH (TIPsIMbIE U OT
IPOTUBHOTO), IPOBOJAUTH CAMOCTOSITEIbHO HECJIOKHBIE TOKA3aTeIbCTBA
MaTeMaThdeckux (hakToB, BBICTpaMBaTh AapPTyMEHTAIMIO, TPUBOJHTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATh COOCTBEHHBIE PACCYKICHHUS;



BBIOMpaTh CIOCO0 pelieHus yuyeOHOW 3amadu (CpaBHHUBATH HECKOJBKO
BAPUAHTOB pEIIEHUs, BBIOMpPATh HamOoJiee MNOAXOASUMUA C Y4ETOM
CaMOCTOSITENbHO BbIJIEJICHHBIX KDUTEPUEB).

Ba3oBrble ncciienoBaTe /IbCKHeE JeiiCTBUA:

HCITOJIH30BaTh BOMPOCHI KaK MCCIICAOBATEIILCKUI HHCTPYMEHT IMO3HAHUS,
(GbopMynMpoBaTh BONPOCHI, (UKCUPYIOLUME NPOTUBOpPEUUE, MPOOJIEMY,
CaMOCTOSITEIPHO YCTaHABIIMBAaTh HCKOMOE W JaHHOE, (popmMupoBarh
THUIIOTE3Y, ApTYMEHTHPOBATh CBOIO ITO3UIIHI0, MHCHHE;

MPOBOJUTE II0 CaMOCTOSITEILHO COCTaBJICHHOMY IIIAHY HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJILIIIOE  HUCCIEAOBaHWE 10  YCTAaHOBJICHHUIO
0COOEHHOCTEN MATeMaTHUYECKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy CO00M;

CaMOCTOSTENbHO (POpMYIIMPOBaTh 00OOIICHHSI ¥ BBIBOIBI TIO pE3yJIbTaTaM
NPOBEAESHHOTO HAOIOICHUS, UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh
MOJTy4€HHBIX Pe3yJIbTaTOB, BHIBOIOB M 0000IICHNUH;

IIPOTHO3HUPOBATh BO3MOXKHOE Pa3BHUTHE IPOIECCA, a TAK)KE BBIJBUTaTh
MIPEATOJIOKEHUS O €70 Pa3BUTUHU B HOBBIX YCIOBHSX.

Pabora c unpopmanuen:

BBISIBIAITh HEAOCTAaTOYHOCTh M M3OBITOYHOCTH WMH(OpPMAIIUU, JTAHHBIX,
HEOOXOIUMBIX JIJISl pEIICHUS 3a/1a4H;

BBIOWpATh, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3IMYHBIX BUOB U (DOPM ITPEACTABICHUS;

BBIOMpaTh (OpMY MpeacTaBiIeHUS HWHPOpMAIMM W WUTIOCTPUPOBATH
pelaemble 3aadyd CXeMaMu, JuarpaMmam#, WHOM rpadukoid U HX
KOMOMWHAIUSIMU;

OIICHUBATh HAA&KHOCTh WHGOPMAIMH 10 KPHUTEPHUSAM, MPEII0KEHHBIM
yauTeneM uin ¢hopMyIHpOBaAHHBIM CAMOCTOS TENIBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE yYeOHbIe 1eMCTBHSA:

BOCTIpHHMMATh W (GOPMYJIHPOBATh CYXACHWS B COOTBETCTBHH C
YCJIOBHSIMH M TIETISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BhIP a)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS IO
X0y pelIeHUs 3a/1a41, KOMMEHTUPOBATh IOJTydCHHBIN pe3y/IbTar;

B X0J1€ 00CYKIEHHS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYXTaeMOM TEMBI,
npo0JIeMBbI, peltaeMoi 3a7aun, BHICKa3bIBaTh UJIE€H, HAIICIEHHBIC HA TIOMCK
peIICHUs, CONOCTABIATh CBOHM CYXICHHS C CYXICHHSIMHU JIPYTHX
YYaCTHUKOB JUaJioTa, OOHAPYKHUBATh Pa3IMuHUe U CXOJACTBO ITO3HUIUH, B
KOppeKTHOH hopme PopMymMpoBaTh pa3HOTIIACHS], CBOU BO3PAKCHUS;
NPEACTABIATh  PE3YNbTaThl  pEIICHUS  3aJa4dd,  OKCIIEPUMEHTA,
HUCCIICIOBAHMS, TIPOEKTa, CaMOCTOSITEIbHO  BBIOMpaTh  opmar
BBICTYIUICHHS ¢ y4ETOM 3a/1a4 IMPE3CHTAIIMN M 0COOCHHOCTEH ayIUTOPHH;
MOHUMAaTh W HWCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHIAHOW U
WHAUBUAYaIbHON pabOThl TPU pEHICHUH YYEOHBIX MaTeMaTUYECKHUX
3ajad4,



e TIPUHUMATD LIEIb COBMECTHOM ACSITELHOCTH, IUIAHUPOBATH OPTaHU3 AU IO
COBMECTHOW pabOThl, pacupeneisTh BUAbL padOT, 1OrOBapUBaThCS,
00CyKIaTh MPOIIECC U pe3yabTaT padoThl, 00001IaTh MHEHHS HECKO JIbKHX
JIFO/IEH;

e y4acTBOBaTb B TIpPYNNOBbIX (opmax paboTel (0OCyxkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE INTYPMBI WU JPYTH€), BBITOJHATH CBOK YacTh
paboTHI U KOOPAMHUPOBATH CBOU ICUCTBHS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOUMI MPOIYKT MO KPUTEPHUAM,
c(hopMyJIMpOBaHHBIM Y4aCTHUKAMU B3aUMO,ICUCTBHUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE y4eOHbIE 1eHC TBUSA
Camoopranusanusi:

e CaMOCTOATEIHHO COCTABIATH IJIAH, AITOPUTM PEIICHUs 3a7auu (WM ero
4acTh), BBIOUPATH CNIOCOO pEIIEHUs] C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUI ¢ y4€TOM HOBOM HH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBINA MHTEJLJIEKT:

e BIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJSI IMpolecca Hu
pe3ynbTara pelicHus: MaTeMaTuIeCKOM 3a/1a4u;

e TIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TNPH PEUICHUU
3a/1a4yd, BHOCHUTb KOPPEKTUBBI B JI€ATEIHLHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OLEHUBAThb COOTBETCTBUE PE3YNbTaTa ACSATEIbHOCTU MOCTABJICHHON LiEnu
U YCIIOBUSAM, OOBSCHSTh MPUYUHBI TOCTHKEHUS WM HEAOCTH)KCHU S 11€TH,
HAXOJUTh OIMOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IHPEIMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 7 kJiacce OOyYarOmMUNCS TMOJYYUT CJICTYIOIIHEC
MpeAMETHBIC PE3YJIbTaThl:

Yuciia 1 BbIYUCJICHUSA

BeimonHATh, coueras yCTHbIE M MHCHMEHHBIE MPUEMBI, apUPMETUUECKHE
JEUCTBUS C PAIMOHATbHBIMHU YUCJIAMHU.

Haxonuth 3HaY€HHS YHUCIOBBIX BBIPAKEHHUM, MPUMEHSATh pa3zHOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIYMCIICHHUS 3HAYCHUI APOOHBIX BRIPAKEHUH, COAEPIKAIIX
O0OBIKHOBEHHBIE U ICCATUYHBIC APOOH.

[lepexonuth OT O0HOM (POPMBI 3aMKCH YUCET K APYroil (mpeoOpa3oBbIBATH
JECSITUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CSATUYHYIO, B
YaCTHOCTH B 0ECKOHEYHYIO ICCATUYHYIO IPOOB).

CpaBHHBATh ¥ YIOPSJOYMBATH pAIIMOHATIbHBIC YUCTIA.

OKpyIJsTh YnCIIa.

BEITIOTHATE TPUKUJIKY U OLIEHKY pe3yJIbTaTa BRIYUCIICHHM, OIICHKY 3HAYCHU I
YUCJIOBBIX BBIPXCHHU. BBITIONHATH JEHCTBUSA CO CTEMEHSMH C HaTypabHBIMU
MOKa3aTeysiMu.



[IpuMeHATh  OpPU3HAKK  JEIMMOCTH, PAa3JIOKEHUE HA  MHOXHUTEIU
HaTypaJbHBIX YHCEIL

Pemate mpakTHKO-OPHEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOIICHHEM
BEJIMYMH, NPONOPUMOHATBHOCTHIO BEJIIMYWH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl PELICHUS 331a4 C y4ETOM OIPaHUYEHUM, CBSA3aHHBIX CO CBOMCTBaAMU
paccMaTrpruBaeMbIX 00OBEKTOB.

Alre0panyecKue BbIpaKeHUsI

Hcrnonb3oBarh anreOpandecKyro TEpMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSIThH
e€ B Mpol1IecCce OCBOEHUS y4eOHOT 0 Marepualia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPQKEHUN IPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonnsaTe  mpeoOpa3zoBaHMs — [IETIOTO  BBIPAXKEHHST B MHOTOYJICH
NPUBEACHUEM MO100HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINOJIHATE YMHOKEHME OJHOYJIEHA HA MHOTOYIEH W MHOTOYJIEHa Ha
MHOTOYJIEH, MPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylmecTBIATh Pa3JIOKEHHE MHOTOWIEHOB HAa MHOMXHUTEIA C IMOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKU CIIAraeMbiX,
npuMeHeHUs (OPMYJT COKPAILEHHOTO YMHOKEHUS.

[TpumensITh MpeoOpa3zoBaHusi MHOTOUYJICHOB JJISI PEIICHHUS Pa3IMIHBIX 3a/1a4
Y3 MAaTEMAaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOM MPAKTUKH.

Hcnonp30Bare CBOMCTBA CTENEHEH C HATypaIbHBIMHU IOKA3aTEIsIMUA JJIs
npeoOpazoBaHuUs BEIPAKEHUIA.

YpaBHeHNs 1 HEPABEHCTBA

Pemare nuHeNHbIE ypaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHSS MpaBUJIA
1epexoa OT UCXOJHOTO YPAaBHEHHU K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABiseTcs
JIM YUCJI0 KOPHEM YPAaBHEHUS.

[TpuMeHsaTh rpadnuecKue METOIBI IIPHU PEIICHUH JIMHSHHBIX YPaBHCHUNH U WX
CHCTEM.

[lonOupare mpuMepbl Nap YMCEI, SBISIOLMXCS PELUICHUEM JIMHEHHOTO
YPaBHEHUS C IBYMs [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, IOJB3YSICh TpauKoM, MPUBOJIHWTH MPHUMEPHI PEIICHUS
YpaBHEHUS.

Pemare cucTeMbl ABYX JTMHEHHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMHU, B TOM
qyucie rpapuyueck.

CocTaBnsiTh W pewmarb JUHEHHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ ITOJTy4EHHBIN PE3YJIIbTaT.

D yHKUUHA

N300pakath Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ ITAaHHBIM
KOOpIMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbI, 3alIMChIBATh YUCJIOBBIC IPOMEXYTKH HA
anreOpandecKoM S3bIKeE.



OTmeuarh B KOOPAMHATHOM TUIOCKOCTH TOYKHU MO 33JaHHBIM KOOpPAUHATaM,
CTpOUTb rpaduku JTUHEHHBIX QyHKIMA. CTpouTh rpaduk PyHKIUHU Yy = [X.

OnuceiBaTh ¢ NOMOLIBIO (PYHKIHMA HM3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYUHAMU: CKOPOCTb, BPEMS, PACCTOSHUE, 1I€HA, KOJUYECTBO, CTOUMOCTb,
POU3BOAUTEIBHOCTD, BpEMsI, 00bEM pabOThI.

Haxoauts 3HaueHne (QyHKIMH 1O 3HAYEHUIO €€ apTyMEHTA.

[TornMmates TpaduyuecKuii Crocod MpencTaBiICHUs W aHaIM3a WH(popmarmm,
U3BJIEKATh U MHTEPIIPETUPOBATH HH(DOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOILIECCOB
Y 3aBUCUMOCTEN.

K xoHiy oOyuenus B 8 kiiacce oOyyarommuics TMOJYYUT CJCTYIOIIHIE
MPEAMETHBIE PE3YIIbTAThI:

Yucsia v BbIYMCJICHUA

Hcnonb30Barh HauyadbHbIE MPEICTABIECHUS O MHOXKECTBE ACHCTBUTENbHBIX
YUCEN 1JI1 CPAaBHEHUS!, OKPYTJICHUS U BBIUYUCIIEHUM, U300 pakaTh JEHCTBUTENbHbIE
YHCJIa TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[lpumeHsTh TOHATHE apUPMETUUECKOrO0 KBAAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE€ KOPHHU, UCIOJb3YSl MPU HEOOXOJIMMOCTH KAJbKYJSATOP, BBINOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUI, COJEpKAlMX KBaJpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.

Hcnonp3oBarh 3anvcu OOJBIIMX U MalbIX YHCEN C MOMOIIBIO AECATUYHBIX
npoOeii u cteneneit uncia 10.

AJredpanyecKkue BbIpaKe HUS

[IpuMeHATh TOHATHE CTENEHU C ILEJIbIM T0Ka3aTeleM, BBINOJIHATh
npeoOpa30BaHus BRIPAKEHU, COIEPIKAIIMX CTETIEHH C LIEIbIM TTOKa3aTeNIeM.

BbINOJHATE TOXKIECTBEHHbIE MPEOOPa30BaHUs PALMOHAIBHBIX BbIPAKEHUN
Ha OCHOBE IPaBWJI JCHCTBHUM HaJl MHOTOUJICHAMH U alredpandecKuMu IpoOsSMU.

PacknanbiBaTh KBaApaTHbIA TPEXUIIEH HA MHOKHUTEH.

[IpumeHsITh MpeoOpa3zoBaHMs BEIPAKEHUH 1JIs1 pEILICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMAaTUKH, CMEKHBIX IPEIMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHNs 1 HEPAaBeHCTBA

Pewats JMHElHHbIE, KBaJApaTHbIE YPAaBHEHHS U PaAlMOHAIbHBIE YpPaBHEHMS,
CBO/ISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHH C IByMs IEPEMEHHBIMHU.

[IpoBoauTH MpoOCTENIIME UCCIEIOBaHNS YPAaBHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE€ C MPUMEHEHUEM rpaduuecKiX NpeaCcTaBiIeH!H (yCTaHABIMBATb, UMEET
J¥ ypaBHEHHE WIM CUCTEMa ypaBHEHUU pPEIICHUs, €ClIi UMEET, TO CKOJbKO, U
npouee).

[lepexonute OT CIOBECHON (POPMYIMPOBKH 3aadyu K €€ anreOpandyeckoi
MOJEIM C TIOMOIIBIO COCTaBJIECHHUS YPAaBHEHUS WIA CHCTEMbl YpPAaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a4M MOJy4€HHbBI PE3yibTar.

[IpuMeHsTh CBOWCTBA YHCJOBBIX HEPABEHCTB JJIi CPAaBHEHUS, OILICHKH,
peliaTh JHMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON M HUX CHUCTEMBI, J1aBaTh
rpauyeckyro WIUIIOCTPALMI0O MHOXECTBA pEIICHUH HEepPaBEHCTBA, CHCTEMBI
HEPABEHCTB.



DyHKUUHA

[loHuMaTe U KUCTOJIb30BaTh (PYHKIIMOHAILHBIC MOHITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHUS), ONMPEACNATh 3HAYE€HUE (PYHKIMH MO 3HAYEHUIO
apryMeHTa, OnpeiesiTh CBOMCTBA PYHKIMH 1O €€ Tpaduky.

Ctpouthb rpadguku d5ieMeHTapHBIX QYHKIIUA BUAA:

y = k/x, y=x2, y = x3,y = [x, y = VX, OnHCHIBaTh CBOICTBA YMCIIOBOIL
byHKIUY 110 e€ rpaduKy.

K xoHmy oOyuenus B 9 kJiacce oOy4arOmuiCs TMOJYYUT CIICTYIOITHEC
MpeAMETHBIC PE3YJIbTaThl:

Yucsia 1 BbIYUCICHUA

CpaBHUBATH U YIIOPSAI0YNBATH PAIUMOHAIBHBIE U UPPAMOHAIbHBIC YHCIIA.

BeimonHsaTe  apudmMernyeckue MEUCTBUS C PAlMOHAIBHBIMUA YHCJIAMH,
couerass YCTHbIE U TMHCHMEHHBbIE TIPUEMBI, BBINOJHITh BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHUsA CTENEHEM C LENbIMUA MOKA3aTeIMAU M KOPHEW,
BBIYHCIIATH 3HAUYCHUSI YMCIIOBBIX BBIPYKCHUM.

OKpyrysiTh ACUCTBUTEIBHBIE YHCJIA, BBIMOJHATh NPUKUIKY pe3yJbTaTa
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BBIPXKCHUM.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeliHbIE W KBaJpaTHbIC ypaBHEHUS, YPaBHEHHs, CBOJSIIMUECS K
HUM, IPOCTEUIIHE APOOHO -PAIMOHATILHBIC YPABHEHHUSI.

Pemate cucTemMbl ABYX JMHEMHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMH U
CHUCTEMBI IByX YPAaBHEHHI1, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAECTCS JIMHEHHBIM.

Pemate TEKCTOBBIE 3amaud anreOpandyecKuM CIOCOOOM C  TMOMOIIBIO
COCTABJICHUS YPABHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMS IEPEMEHHBIMH.

[IpoBOIUTH MPOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C MPUMEHEHUEM TpadUuecKuX MpeICcTaBIeHUH (yCTaHABIUBAThH, UMEET
JM ypaBHEHUE WM CHCTEMa ypaBHEHUH PEIICHHS, €CJIM MMEET, TO CKOJbKO, U
npouee).

Pemiate nMHEIHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300paxkarhb
pellIeHre HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3alKCbIBaTh PEUICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuUCTEMBbl  JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPaTHOE HEPABEHCTBO, H300paxaTh pEIIEHUE CUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOM, 3aITUCHIBAThH PEIIICHUE C TTOMOIILIO CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA IIPH PEIICHUN PA3IMYHBIX 3a/1a4.

D yHKIMHU

Pacno3naBath (GyHKIIMM W3y4deHHBIX BUAOB. [loka3wpiBaTh CXeMaTHYECKU
PacIooKeHrue Ha KOOPAMHATHOM IIIOCKOCTH TpadukoB (YHKIMMA BUAA: ¥ = kX, y
=kc+b y=kix, y=ax2 +bx+c¢, y=x3,y= Vx, y = |x|, B 3aBuCHMOCTH OT
3Ha4YeHUI KOA(PPUIIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIUH.

Ctpouts U m300pakarb cXeMaTHUeCKH rpaduKu KBaApaTUYHBIX (PYHKIIUH,
OTIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKITHH TI0 UX TpaduKam.



Pacno3naBath kBagparudHyto (QYyHKIHIO 110 GpopmyJie, TIPUBOIUTH MPUMEPHI
KBaIpaTUUHbBIX QYHKIIUN U3 pealbHOM )KU3HU, (DU3UKHU, TEOMETPUH.

YucJioBble MOCJICA0BATEIBHOCTH U IPOTPeCCUM

PacniosnaBath apudmernueckyr0 W TEOMETPHUECKYI0 MPOTPECCHH TIPHU
pa3HbIX coco0ax 3a/1aHusl.

BbITIONHAT,  BBIYMCICHUS € HCHOJIb30BaHUEM (QopMya n-ro 4yjeHa
apu(METHIECKON M TEOMETPHUUIECKOM ITPOTPECCHIA, C YMMBI ITIEPBHIX N YJICHOB.

N300paxarh YlieHbl MOCIEAOBATEILHOCTH TOUYKAMH Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemare 3amaun, CBsi3aHHBIE C YMCJIOBBIMU IMOCJIEN0BATEILHOCTMHU, B TOM
YHUCJIIe 3a/1a41 U3 PEeATbHOM )KU3HH (C UCTIOIH30BaHUEM KATLKYIIATOPA, UM P OBBIX
TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
KoJumnuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3geJio e )38 (3
Ne i/ MMEHOBAIIIE pAsic/Ion 1 TeM Kourposnubie | Tlpakruueckune (pporrie)
NMporpamMMmel Bcero o0pa3oBarejbHbIE
padoTbI padoThI pecypeb
bu6nmmoreka [JOK
1 Yucna ¥ BEIYKCIeHN . PaninoHanpHbIe Yicia 25 1 https 7/m.edsoo.r/ 7415690
bubmmoreka [IOK
2 AnreOpanyecKu eBbIPKESH U 27 1 https 7/m.edsoo.rw/7f415690
bu6nmmoreka [JOK
3 YPABHEHNS 1 HEPABLHCTBA 20 I https/m.edsoo.ruw/7f415b90
bubmuorexa [IOK
4 Kooprmnatst u rpaui. GynKuym 24 ! https/m.edsoo.ruw/7f415b90
bubmmoreka [IOK
3 Tosropenne u 0bobmenue 6 1 https//m.eds00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0




8 KUIACC

KounuecTrBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne n/n MporpaMMbl Bcero Konrpoasnbie | llpaxrayeckne o0pa3oBareJjibHbIE
padoThbI padoTbI
pecypcebl
1 q K 15 bubmuoreka [IOK
ucna v BeruncneHus. KBagpaTHeie KOpHU hitps//m.edsoo.ru/7f417af8
’ Uucna u BerurciaeHus. CTENeHb ¢ LeJIbIM 7 bubmuoreka [IIOK
[oKasareyeM https://m.edsoo.ru/7f417af8
3 AunreOpandeckie BbIPaKEHHUS. 5 1 bu6muotexa LIOK
KBanpaTtHeiil TpéxuiieH https://m.edsoo.ru/7f417af8
4 AureOpandeckie BbIPaKEHHUS. 15 1 bu6motexa LIOK
Anrebpanueckas IpoOb https//m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuoreka [IOK
YpaBHEHUS https//m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bubnunoreka LIOK
YpaBHEHHUM https+//m.edsoo.ru/7f417at8
bu6nmmoreka [IOK
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1 https //m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 DymicH. OCHOBHEIE OHATH > https //m.eds00.ru/7f417af8
bu6nmoreka [IOK
’ DyHKumH. HHCIOBBIC yHKIMH ? hitps://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Hogropenne n 0bodmenne 6 2 https//m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 6 0




9 KUIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaesioB U TeM (uud poBbie)
Ne i/ porpaMMBbI Beero KOﬁHTpO.]'II)HbIe H%aKaneCKne 06pazoBaTeIbHbIE
padoThI padoThI pecypeni
1 Uucna u BeIYuciacHHS. [lelicTBUTEIbHEIC 9 bubmuoreka [IOK
qucia https://m.edsoo.ru/7f419d08
’ VYpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHHUS C 14 | bubmuotexa LIOK
OJIHOW IEPEMEHH O https//m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 14 | bubmmoreka [IOK
YpaBHEHU I https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https 7/m.edsoo.rw/7£419d08
bubmnoreka IIOK
> PyHKun 16 ! https//m.edso0.ru/7f419d08
bu6mnoreka IIOK
6 UucnoBsle OCIIET0BATEIbHOCTH 15 1 https 7/m.edsoo.rw/7£419d08
7 [ToBTOpeHue, 00001IIEeHNE, CHCTEMATH3AIIHS 13 | bubmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB 110 I[TPOT'PAMME 102 6 0




IHOYPOYHOE INTAHUPOBAHHE

7 KJIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne aTra g poBbie
Tema ypoxa Konrtpoabubie | IlpakTnueckue A ep
n/n Bcero 6 5 H3yueHHusi | oOpa3oBaTeJIbHbIE
padoTsbl patdoThI pecypebi
1 [ToHsiTHe panMOHAIBLHOIO YKCIIA 1
’ Apudmernueckue neMcTBus c 1
parMOHAIBHBIMH UM CIIAMHU
3 Apudmerndeckue ACUCTBUS C 1
parmoHaIbHBIMU YU CIAMH
4 Apudmernueckue IeHCTBUL C 1
parMoHaIbHBIMU YU CIAMH
5 Apudmerndeckue IeCTBUL C 1
parmoHAIBHBIMU YU CIIAMH
6 Apudmerndeckre 1eHCTBUS C 1
parmoHaIBHBIMU YU CIIAMH
7 CpaBHeHue, yIOpsAA0UMBaHHE 1
parMOHAIBHBIX YU CET
3 CpaBHeHue, ynopsi0uBaHue 1
paIMoHaIbHBIX YHCEIl
9 CpaBHeHUE, yIOPSIOYMBAHUE |
paIMoHAIbHBIX YHCEIl
10 CreneHb ¢ HaTypalIbHBIM ITOKa3aTEIEM 1 Brbmorexa HOK
p https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTyYpaJIbHBIM I10KA3aTEIIEM 1 Brbmorexa HOK
M https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHBIM I10KA3aTEIEM 1 bubmmorexa [IOK
yp https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypalIbHBIM ITOKAa3aTeIEM 1 Brbmorexa HOK
yp https//m.edsoo.ru/7f4218be




14

CreneHs ¢ HaTypaJIbHBIM I1OKa3aTCJICM

Pemenre ocHOBHBIX 33714 Ha ApooOH,

15 M
MPOLEHTHI U3 PEAIbHOU MPAKTUKHI
16 Pemenue ocHOBHBIX 337124 Ha JIpoOH,
IIPOLEHTHI U3 PEAIBHON IIPAKTUKU
17 Pemenue ocHOBHBIX 337124 Ha JIpo0OH,
IIPOLEHTHI U3 PEATBHON IPAKTUKU
13 Pemenue ocHOBHBIX 337124 Ha JIPOOH,
MIPOIEHTHI U3 PEATBHON MPAKTUKHI
19 [Ipu3Haku 1eTUMOCTH, Pa3IOKEHHUS HA
MHOKUTEJIN HATYPAJIbHBIX YHCEIl
20 [Ipu3Haky 1eIMMOCTH, Pa3I0KEHUS Ha
MHOKUTEJIN HATYPAJIbHBIX YKCell
71 Peanbnbie 3aBucuMoctu. lpsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH
29 Peanbnbie 3aBucumoctu. lpsmas u
oOpaTHasi TPOMOPIIUOHATBHOCTH
23 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHas TpONOPLUHOHATBHOCTH
24 Peanbubie 3aBucumoctu. [lpsimast u
oOpaTHas TpONOPIHOHATBHOCTH
KonTponbHas pabota o teme
25 , » 12.11
'PanmonaneHble uncia
26 bykBeHHbBIE BBIpaXKEHUS bubmorexa TIOK
p https://m.edsoo.ru/7f41feec
27 DopMyIIbI
28 DopMyIbl
29 [lepemennsle. JlonycTumbie 3HaUEHUS
IIEPEMEHHBIX
30 [IpeobpazoBanue OYKBEHHBIX bubnnoreka LIOK

BBIPOKEHHM, PACKPBITHE CKOOOK 1

https//m.edsoo.ru/7f41fafa




IIPpUBCICHUC HO,I[O6HBIX cl1araCMbIX

[IpeoGpazoBanme OYKBEHHBIX

bu6nmnoreka [JOK

1 BBIPAXKCHUH, pACKPBITHE CKOOOK U
’ HpIEBeILeeHHe, rII)OZI;%HLIXeCJCIa(;ggMLIX https//m.edsoo.ru/7f41fd70
[IpeobpazoBanue OYKBEHHBIX
32 BBIPKEHUM, PACKPBITHE CKOOOK 1
MPUBEICHUE MOJOOHBIX ClIaraeMBbIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPAXKEHUH, paCKpBITHE CKOOOK H
TIPUBEJCHUE MTOTOOHBIX CIIAraeMbIX
34 CaolicTBa CTENEHH C HATypaJIbHBIM bubnuoreka [IOK
MOKa3aTeIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHH C HATypAJIbHBIM bubnnoreka LIOK
TOKazaTeJIieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATypaJIbHbIM bubnuoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
37 Muorotinert https J/m.edsocl)_.[m/7f42276e
bu6mmoreka [IOK
38 Mroroterr https J/m.edsocl)_.[m/7f422930
39 CioxeHue, BBlYMTaHUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTaHUE, YMHOKEHHE bubnmnorexa [IOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBlYMTaHUE, YMHOKEHHE bubmuoreka IIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
4 CroxeHue, BBIYMTaHUE, YMHOKEHHE bubnuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DOopMysIbl COKPAIEHHOTO YMHOKEHUS bubmoreia HOK
https://m.edsoo.ru/7f42432a
44 @OopMyJIbl COKPAIIEHHOTO YMHOXEHU S bubmorexa HOK

https://m.edsoo.ru/7f42464a




bu6mmoreka [JOK

45 DopMyJIbl COKPAIIEHHOTO YMHOXEHU S https /m.edsoo.rw/7f424c 12
46 @opMyJIbl COKPAILIEHHOTO YMHOXEHU S Enbmorexa HOK
https://m.edsoo.ru/7f424£d2
47 o . bu6mmoreka [IOK
OPMYJIBI COKPAIIEHHOTO YMHOKEHUS https//m.edsoo.ru/7f4251d0
48 PasnoxeHre MHOTOYICHOB Ha bubmuoreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f423312
49 Pasnoxenre MHOTOYICHOB Ha Bbu6nunoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PasmoxeHre MHOTOYICHOB Ha Bbu6nunoreka [JOK
MHOKHUTEIN https//m.edsoo.ru/7f4239de
51 PasnoxeHre MHOTOWICHOB Ha
MHOXXHU TSN
59 'I‘<0HTp0J'II>Ha${ pabora 1o Teme ) 23.01
'AnreOpanyeckiue BBIPAKEHUS
53 VYpaBHeHue, MpaBuiIa npeoOpa3oBaHUs
yYpaBHEHUSI, PABHOCUJIBHOCTh YPaBHEHU
JIuHeitHOe ypaBHEHUE C OAHOU
54 IIEPEMEHHOM, pellieHNE JIMHEWHBIX
YpaBHEHU I
JIuneiiHoe ypaBHEHHE C OJTHOMN
55 HepeMeHHO}I;Ip peleHune HIfHeﬁHLIX bubmiorexa LIOK
N https//m.edsoo.ru/7f420482
ypaBHEHU U
JInHeliHOe ypaBHEHUE C OHOU
56 MIEPEMEHHOM, pellleHNE JIMHEWHBIX
YpaBHEHU
57 Pemenne 3amad ¢ moMOIIBIO ypaBHECHU bubmmorexa TIOK
HICHHE 3a/1a% € TIOMOIIIBIO yPABHCHIH https/m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMONIpIO YpaBHEHUM bubmnorexa [JOK
https://m.edsoo.ru/7f420806
59 Pemienne 3amay ¢ moMoIip0 ypaBHEHUH bubmuoreka [IOK




https://m.edsoo.ru/7f4209a0

60 Pemenne 3a1a4 ¢ MoMOLIBIO ypaBHEHHUI bubmorexa TIOK
HICHHE 3a/1a% € TIOMOIIIBIO yPABHCHHH https://m.edsoo.ru/7f420e6e
61 JluneliHoE ypaBHEHUE C IBYMS bubmuoreka [IOK
TEPEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427c32
62 JluneliHoE ypaBHEHUE C IByMS bubnuoreka [IOK
MIepEMEHHBIMHU U €T0 IpaduK https//m.edsoo.ru/7f427e8a
63 Cucrema AByX TUHEHHBIX ypaBHEHUH C bubnuotexa LIOK
JIBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX TUHEHHBIX YpaBHEHUH C
JIByMs IEpEMEHHBIMU
65 Cucrema AByX JTUHENUHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU
66 Cucrema AByX JTUHENHHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHUM bubmaorexa LIOK
https://m.edsoo.ru/7f4284de
63 Pelenie crcTe ABHEHILH bu6mmoreka [IOK
HICHIE CHCTEM YpaBHEHIH https=/m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHUM bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUM
71 Pemenue cucreMm ypaBHEHHUM
7 KonTponbHas paboTa o teme 13.03 bubmuotexa LIOK
"Jluneitnpie ypaBHeHUS" ' https://m.edsoo.ru/7f421044
73 Koopnunara Touku Ha npsiMoit Eubmiorera HOK
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEXYTKU bubmorexa TIOK
POMEYT https/m.edsoo.rw/7f41dff2
75 U ciioBbIE TPOMEKYTKU
76 PaccrosiHue Mexay IByMs TOUKaMHU

KOOPJAMHATHOU IPSAMOMU




Paccrosnue MCKAY ABYMS TOYKaMH

7 KOOPAUHATHOU IIPSAMOU
78 [IpssmMoyronpHas cucreMa KOOpIMHAT Ha bubmuotexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f41e16e
79 [IpssMoyronpHas cucreMa KOOpJIMHAT Ha bubmotexa LIOK
IJIOCKOCTH https//m.edsoo.ru/7f41e42a
20 [Ipumepst rpaduKkoB, 3aJaHHBIX bubnnoreka LIOK
dopmynamu https//m.edsoo.ru/7f41¢8a8
21 [Ipumeps! rpadukoB, 3aJaHHBIX bubmuotexa LIOK
dopmynamu https//m.edsoo.ru/7f41ed80
32 IIpumeps! rpadukoB, 3aJaHHBIX
dopmynamu
33 Urenue rpaq)I/EKOB peanbHbIX bubmuotexa LIOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
34 Urenue rpa(bI/EKOB peabHbIX
3aBHCUMOCTEH
bubmuotexa LIOK
85 Tlonsrue Gymanm https 1/m.eds0£n1/7f4lef06
86 I'padux Qynxunn
. . bubmuotexa LIOK
87 Cofictsa fynunii hitps J/m.edsocl)_.[n1/7f41f078
88 Coficrea pymiautii Etltfsj-jjl/drgfﬁgr?ﬁfztlflfe
89 Junciinas gyt Etltfsj-jjl/drﬁfdiigr?ﬁf427zsz
20 A E££5?£2%§iggv§f427412
91 [locTpoenue rpaduka nuHEHHON bubmuotexa LIOK
byHKIHN https://m.edsoo.ru/7f426d1e
9 IocTpoenue rpaduka IMHEHHON
yHKIIH
93 I'paduk pyHKIIHN ¥V =[X]




94 I'paduk dynxunu y =[x 1
KonTponwsHas paboTa o teme
' " bubmuoreka [IOK
95 'KOOp,Z[I/IHflTLI u rpaduxu. Oynkaun" / 1 08.05 https/m.edsoo.rw/7f41£50a
Bcepoccuiickas mpoBepouHas paboTa
96 HroroBast KoHTposibHas padoTa / 1 08.05 bubmotexa LIOK
Bcepoccuiickas nmpoBepounas padbota ' https://m.edsoo.ru/7f429c6¢
IToBTOpEHNE OCHOBHBIX MMOHATHI 1
97 METOJIOB Kypca 7 Kki1acca, 00001eHue 1
3HAHUU
IToBTOpEHNE OCHOBHBIX MMOHSATHI 1
98 MGTOI[(F))B Kypca 7 xiacca, 00o0IeHne 1 Bubmuorexa LIOK
. ’ https://m.edsoo.ru/7f42932
3HaHUU
I =
o | e | Susmors 10K
OB 1P » 0000 https//m.edsoo.ru/7f42a0e0
3HaHUU
[ToBTOpEHNE OCHOBHBIX MMOHSATHI 1
100 METOJIOB Kypca 7 Kiacca, 0000ImeHne 1
3HAHU U
I =
o | e | busmorsa 10K
AOB 1P ’ B https://m.edsoo.ru/7f42a27a
3HaHUU
I =
e Bnsmores LOK
OB 9P ’ https//m.edsoo.ru/7f42a900
3HaHUU
OBIIEE KOJIMYECTBO YACOB T1O 102

[TPOTPAMME




8 KUIACC

KoanuecrBouacos

Ne aramsyyd JyeKTpoHHBIe U} poBbIE0OPa3
Temaypoxka Konrpoabusl | IIpakTHyecku A Y P ucpp P
n/m Bcero eHus OBaTeJIbHbIE PeCypChI
epadoThI epadoThI
1 K . 1 bub6mmoreka [IOK
Ba/IPATHRII KOPEHD 13 HHc/a https//m.edsoo.ru/7f42d452
) [ousaTHe o duppanuoHaIbHOM 1 bubmuotexa LIOK
YUCIIE https//m.edsoo.ru/7f42eaaa
3 Jecsatuunble TpUOTHKEHUS 1
UPPAHOHAITLHBIX YHCEIT
4 JecsTuunbie TPpUOTHNKCHUS 1
UPPALMOHAIIBHBIX YU CETT
5 JelicTBuTEIBHBIC YKCTIA 1
6 CpaBHeHUE IeH CTBUTEIBHBIX 1
qucen
7 CpaBHeHUE e CTBUTEIBHBIX 1
qucel
3 ApudmeTrdeckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHUE BUAa X> = a 1
10 CoiicTBa apu(PMETHICCKIX 1 bubnuoreka LIOK
KBaJPATHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CroiicTBa apu(pMeTHIECKIX 1 bubnmnorexa [IOK
KBAJIpAaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[Tpeo6
R BuGoraa 0K
P > CONepRati https//m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
[Tpeo6
| Dot e oo 10K
P » CORCP https7//m.edsoo.ru/7f42ded4
KBAJIPaTHHIC KOPHU




[IpeobpazoBaHue YHCIOBBIX

bubnmoreka [IOK

14 BBIPKCHHUH, CONCPIAILIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
IIpeo6
s | e e B orea 0K
P » CONCPRATIH https2/m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHsb ¢ IIENBIM ITOKa3aTeIEM bubmuorexa [IOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yucia.
Pa3mepst 00BeKTOB
17| oreetapan s o Bumorera L1OK
P A https//m.edsoo.ru/7f436098
KOCMHYECKIX 00BEKTOB),
JUIUTETTLHOCTD ITPOLIECCOB B
OKPYKaIOIlleM MUPE
18 CBolicTBa CTENEHU C LETBIM bubnmnorexa [IOK
MOKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C L[ETBIM bubnmmoreka [IOK
oKa3zaTejieM https://m.edsoo.ru/7f435648
20 CBOICTBA CTENEHH C LIETIBIM bu6moTteka [IOK
IoKa3aTelieM https://m.edsoo.ru/7f435648
71 CBolicTBa CTEIICHU C IETBIM bubnuoreka [IOK
IOKa3aTelieM https://m.edsoo.ru/7f43599a
2 CBoliCcTBa CTENECHH C I€JIBIM bubmuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f435ed6
23 KBaaparusiil TpéxuieH
24 KBaaparHsiil TpéxusieH
75 Paznoxxenue kBapaTHOTO bu6mmoTeka [IOK
TpEXWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBapaTHOTO bubnuoreka LIOK
TPEXUWIEHA Ha MHOXKUTEIU https://m.edsoo.ru/7f42fd38
27 KonTtpoapHas paboTa 1o TeMaMm 17.11 bu6anoreka [IOK




"KBagparHbie kopHU. CTENEHN.
KBanpartHblii Tpexusen"

https://m.edsoo.ru/7f42ec80

bu6aunoreka [IOK
28 | AurcOpanteckas ipode https2/m.edsoo.ru/7£430382
JlomycTHMBbIE 3HAUCHUS
29 MepEMEHHBIX, BXOISAIMX B
anreOpanyeckue BhIPpaKCHUS
JomycTruMble 3HaYEHH S
30 MIepEMEHHBIX, BXOJSAIMX B
aJIreOpanveckre BHIPAKCHHS
31 OCHOBHOE CBOMCTBO bubnmmorexa [IOK
anreOpanyeckoi apodu https://m.edsoo.ru/7f4308e6
. bu6mmoteka [IOK
32 Coxpamenue apoGeit https://m.edsoo.ru/7f430a8a
. bu6mmoreka [IOK
33| Coxpamenne apodeii https2/m.edsoo.ru/7£430£44
. bu6mmoreka [IOK
34 | Coxpamenne 1podeii https2/m.edsoo.ru/7£430£44
C
5 | o e o 101
M ! y https://m.edsoo.ru/7f43128¢
anreOpanydeckux Apodei
.y CnoxxeHue, BRIYUTAHHE, BiGmiorexa LIOK
YMHOMCHHUE 1 JICTCHAC | htps:/m.edsoo.ru/7f4315¢0
anrebpanyeckux npodei
C
| o e o 101
M ! y https://m.edsoo.ru/7f4318c2
asredpanveckux aApooei
., Cnoxc;nne, BBIUHTAHHE, Butmnorexa LIOK
YMHOMKCHHIC 1 ICICHUC . https//m.edsoo.ru/7f431a20
anrebpanyeckux npobei
39 [peoOpazoBaHue BhIpaKEHUH, bubnuoteka [IOK

COACPIKAINX anre6pa1/1qec1qzle

https://m.edsoo.ru/7f43259¢




JIpolu

[IpeobpazoBaHre BRIpAKEHUH,

bu6aunoreka [IOK

40 ;;I‘O%i’“amx anrebpantieckie hitpsz/m.edsoo.ru/7f432736
[IpeobpazoBanue BEIpAKEHUM
41 cop/:[epxIZaHMX anre6p§nqecme’ BH6J_IHOTeKa LIOK
1pobH https://m.edsoo.ru/7f432736
40 KonTponwsHas paboTa mo teme 2912 bubnmnorexa [IOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36
43 KBanparHoe ypaBHeHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
m Henonnoe xBaapaTHoe bubnuotexa LIOK
YpaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpaTHOe bubnuotexa LIOK
YpaBHEHUE https//m.edsoo.ru/7f42eela
46 dopMyna KOpHEN KBaIPaTHOTO bubnmmoreka [IOK
YpaBHEHU S https//m.edsoo.ru/7f42f158
47 dopmyiia KOpHEH KBaIPATHOTO bubnuoreka LIOK
YpaBHEHU https://m.edsoo.ru/7f42f3f6
48 dopMysa KOpHEN KBaIpaTHOTO bubnuorexa LIOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [IOK
49 Teopema Buera https]/m.edsogru/7f42fef0
S0 | Teopema Buera Et?gg?rﬁﬁﬁggﬁmoom
51 Pemienue ypaBHeHUH, bubnuoreka [IOK
CBOJAIIMXCA K KBaJIPATHBIM https://m.edsoo.ru/7f43¢542
5 Pemenue ypaBHeHUH, bubnuotexa LIOK
CBOSIIXCSA K KBAJAPATHBIM https//m.edsoo.ru/7f43c¢3d0
53 [Ipocreitnme nqpobHO- bubmmorexa [IOK
panOHAIBHBIEC YPABHECHUS https//m.edsoo.ru/7f4328c6
54 [Ipocretimme apoOHO- bu6imoreka [IOK




pallnOHAJIBHBIC YPABHCHU A

https://m.edsoo.ru/7f432bbe

55

Pentenye TEKCTOBEIX 337124 C
MOMOIIIBIO KBaJPATHBIX
YpaBHEHU U

bu6aunoreka [IOK
https://m.edsoo.ru/7f42f75¢

56

Pemienne TEKCTOBBIX 335124 C
MTOMOIIBIO KBAJIPaTHBIX
YpaBHEHUMU

bu6moTteka [IOK
https://m.edsoo.ru/7f42f8f6

57

KonTponbHas pabota o teme
"KBagpaTHbie ypaBHEeHUS"

04.02

bu6mmoreka [IOK
https://m.edsoo.ru/7f430112

58

JIuHeitHoe ypaBHEHUE C 1BYMS
epEeMEHHBIMHU, €10 rpaduk,
IIPUMEDPBHI PELLICHNs] YPAaBHCHUH B
1[EJIbIX YU CIIaX

59

JIuHeitHoe ypaBHEHUE C IBYMSI
epeMEHHBIMHU, €10 rpaduk,
IpUMEpPBI PELLICHUS] YPaBHEHU I B
IeJIbIX YU CIIaxX

60

JIuHeitHoe ypaBHEHUE C IBYMSI
epEeMEHHBIMHU, €10 rpaduk,
IpUMEpPBI PpELLICHUS] YPABHEHUH B
LeJIbIX YU CIIaxX

61

Pemienue cucteM AByX JTUHEHHBIX
YpaBHEHUM C IByMsI
nepeMeHHBIMU

62

Pewenne cucrem 1ByX JTUHEWHBIX
YPaBHEHUM C IBYMS
NepEMEHHbIMU

63

Pemenue cucrem ABYX JIMHEHHBIX

YPaBHEHUM C ABYMS
MepPEMEHHBIMU

64

[Ipumepsl pereHus cucreM
HEIMHEHWHBIX YPaBHEHHUH C ABYMS




INCPEMCHHBIMU

65

[TpumMeps! pemeHus: cucTeM
HEJIMHEHHBIX YPABHEHUMU C ABYMs
IIEpEMEHHBIMH

66

I'paduueckas uHTEpIIpeTAIUS
YPaBHEHHSI C ABYMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YDaBHEHUH C IBYMS
IIEPEMEHHBIMH

bu6aunoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas mHTEpHpeTALIUS
YpaBHEHUS C ABYMSI
IIEPEMEHHBIMU U CUCTEM
JIMHEHWHBIX YDAaBHEHU U C IBYMSI
IIEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenune TekcTOBBIX 33434 ©
IIOMOIIBI0 CUCTEM YPaBHEHUI

69

Pelienne TeKCTOBBIX 3a1a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHHI

70

Perlenne TEKCTOBBIX 331124 C
MTOMOIIBIO CUCTEM YPAaBHECHU I

71

YucnoBble HEPABEHCTBA U UX
CBOICTBa

72

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

73

HepagenctBo ¢
OJIHOUIIEPEMEHHONU

74

JInHelHbIe HEpaBEHCTBA C OTHOU
IIEPEMEHHON U UX PEIICHUE

bu6aunoreka [IOK
https://m.edsoo.ru/7f42c692

75

JInHeiHble HEpaBEHCTBA C ONHOU
IIEPEMEHHON U UX PEIICHUE

bubauoreka [IOK
https//m.edsoo.ru/7f42c 840

76

JInHeiHbIe HEpaBEHCTBA C OHOU
MIEPEMEHHON U UX PEIICHUE




CucTeMbl TMHESHHBIX HCPABCHCTB

bubnmoreka [IOK

7 ¢ ONHOU HICPCMEHHOM 1 11X https//m.edsoo.ru/7f42cb88
pelieHne
CucreMbl TMHEWHBIX HEPABEHCTB
78 C OJIHOM IEPEMEHH O I/III)/IX bubmmorexa [IOK
a p https://m.edsoo.ru/7f42cd2c
peleHue
CucreMbl TMHEWHBIX HEPABEHCTB
79 C OJJHOM IEpEMEHHOMN U UX
peleHue
"
80 HI:ESE?{)E?(})I I:IZ paeBH;;I({:?;[a U UX bubmorexa HOK
p N N https://m.edsoo.ru/7f42c9%e4
CHCTEM Ha YUCJIOBOH MPSIMOM
N3o6paxenue pereHus
81 HHHegHoro Helf)aBeHCTBa U UX bubmaorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YUCJIOBOU MPSIMOit
KonTpomnsHas paboTa mo temam
82 "HepaBeHcTBa. 06.04
CucremblypaBHEHUH"
bub6aunoreka [IOK
83 Honsrnedyiumn https//m.edsoo.ru/7f433c12
34 OO0nacts onpeaencHus u bubnmorexa [IOK
MHOYKECTBO 3HAUCHU U QYHKIHH https://m.edsoo.ru/7f433d84
85 CrnocoOp13aganusipyHKnii
86 I'padukdyaxunn
’7 CaoiicTBa hyHKIIMH, UX
oTtoOpakeHne Ha rpaduke
28 Urenue u noctpoeHue rpadukoB
by Kumit
[pumeps! rpadukoB GyHKIIUH,
89 OTpaXarolMX peabHbIE
IIPOLIECCHI
90 DOYHKIWUH, ONUCHIBAOIIHE bu6anoreka [IOK




OpsIMyI0 U 00paTHYIO
IPONOPIHOHAIBHBIE
3aBUCHMOCTH, UX TpaduKu

https://m.edsoo.ru/7f434bbc

91 l'unepbona
bu6mmoreka [IOK
92 T'mmepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
23 Tpaduxynin y = x https//m.edsoo.ru/7f434572
04 |~ ik rpadmaccroe pememe buGorexa LIOK
» TPagr P . https/m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM YpaBHEHH I
IToBTOpEHME OCHOBHBIX MOHATUI
Y METOJOB KypcOB 7 U 8 KJ1accos,
. bu6moteka [IOK
2 0606HI6HHue SHAHMH / 08.05 https://m.edsoo.ru/7f4371aa
Beepoccuiickas mpoBepodHas
pabora
n 6ota /
9 | Boepoceniicxas nposepoas Bumorexa LIOK
P poBep https//m.edsoo.ru/7f434ebd
pabora
IToBTOpEHME OCHOBHBIX MOHATUI
97 Y METOJOB KypcOB 7 U 8 Ki1accoB,
00001IeHE 3HAHUH
I "
5 | momremcocimo BuGores LOK
/0B KYPCOB | ’ https//m.edso0.ru/7f43736¢
000011IeHNE 3HAHUH
IToBTOpEHME OCHO 0 7|
99 n hfeTTop oI;H CP(I)BB;II;ID;HK;’CIZI(/)I]I;I bubnuorexa [IOK
HIOB KYPCOB ’ hitps/m.edsoo.rw/7f437510
00001IeHE 3HAHUH
I "
w0 | e o BuGores LK
/OB KYPCOB | ’ https//m.edsoo.ru/7f4376b4
00001IeHE 3HAHU
101 IToBTOpEHME OCHOBHBIX IOHSITHM bub6anoreka [IOK




¥ METOJIOB KypcOB 7 U 8 KIIacCOB,
00001eHrE 3HAHUM

https://m.edsoo.ru/7f436b88

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH

102 Y METOJIOB KypcOB 7 U 8 Ki1accoB 1 bubmorexa TIOK
. ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUH
OBILEE KOJIMYECTBO YACOB IIO 102

[TPOTPAMME




9 KUIACC

Ne
n/u

Temaypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoThbI

I[IpakTH4eckue
padoTbI

JlaTa
U3ydyeHUs

DJIeKTPOHHbIE
¢ poBbIE
o0pa3oBareJibHbIE

pecypcsbl

PannonaneHble ymciia, HppaloHaIbHbIE
Yrciia, KOHEYHbIE U OECKOHEUHBIE
JIECSITUYHBIE IpOOH

MHO0KeCTBO JeHCTBUTENBHBIX UHCE;
e CTBUTEIBHEIC YHCIa KaK
OECKOHEYHBIC ICCATUIHBIC TPOOH

B3anMHO 01HO3HAaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECHCTBUTEIBHBIX
4K CEJI U MHOXKECTBOM TOUYEK
KOOPAUHATHOU IIPSAMOM

CpaBHeHUE eV CTBUTEIBHBIX YU CEII,
apuMeTHIEeCKUEe JTEHCTBUS C
JICCTBUTEIIHHBIMU YHCIIAMH

[IpubnmxEHHOE 3HaUEHNE BETUYUHBI,
TOYHOCTb MPUOINKEHUS

OkpyriieHre yncel

OxpyriieHue qucen

0 [N W

[Ipukuka u OLEHKa pe3yIbTaToOB
BBIYNCICHUI

[Ipuknaka v OolleHKa pe3ysIbTaTOB
BBIYMCIICHUI

10

Jlunelinoe ypasHenue. Pemenue
YpaBHEHUM, CBOJSIIMXCS K JINHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

Jluneiinoe ypaBHenue. Pemmenue
YpaBHEHUM, CBOJAIMXCS K JIMHEHHBIM

12

KBaaparHoe ypaBHeHnue. Pemienue

bu6munoreka [JOK




ypaBHeHHfI, CBOJANMXCA K KBAAPATHBIM

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

KBagparnoe ypaBHenue. Pemienue bub6mmoreka [IOK
13 o
YPaBHEHUH, CBOISINAXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
14 BbukBaapaTtHbie ypaBHEHUS bubmmorexa [JOK
P P https//m.edsoo.ru/7f43¢3d0
15 bukBanparHbie ypaBHEHUSA bubmmorexa TIOK
P P hitps//m.edsoo.ru/7f43¢3d0
[Ipumepsl perieHust ypaBHEHU N TPEThen
16 1 4eTBEPTOH CTEIECHEN Pa3I0KEHUEM Ha
MHOXXHUTEITU
[Ipumeps! penieHUs ypaBHEHU N TPEThEH
17 Y YETBEPTOM CTENEHEN pa3oKEeHUEM Ha
MHOXXHUTEIU
13 Pemenne npoOHO-panimOHAIBHBIX bubnmnoreka [IOK
YPaBHEHUMU https//m.edsoo.ru/7f43c9b6
19 Pemenne 1poOGHO-panOHaIbHBIX bubmuotexa LIOK
YpaBHEHU U https//m.edsoo.1u/7f43c9b6
20 Pemenne TekcToBBIX 3a1a4
anreOpanyeckuM METOI0M
71 Pemenne TekcToBBIX 3a1a4
anreOpanyecKuM METOJIOM
2 Pemenne TekcToBBIX 3a1a4
anreOpanyecKkuM METOJIOM
KontponbsHas pabora o treme
23 . y o 07.11
'YpaBHEHUs C OAHON IEPEMEHHOMN
24 VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMH U bubmmoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ IByMsI IEPEMEHHBIMU U bubmmoreka [IOK
ero rpaduk https//m.edsoo.ru/7f43d0b4
26 Cucrema AByX JUHEWHBIX yPAaBHEHUH C
JBYMs IEPEMEHHBIMH U €€ pelieHne
27 Cucrema IByX JUHENWHBIX ypaBHEHUH C




ABYM: ICPEMCHHBIMU 1 ee PECHICHUC

Cucrema IBYX JIMHEMHBIX YpaBHEHUM €

28 N
JIBYMsI IEPEMEHHBIMU U €€ peIleHue
29 Cucrema 1ByX JTUHENUHBIX yPaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ peIleHue
Pemenne cucrem 1ByX ypaBHEHUM, OTHO
. bu6muoTtexa LIOK
30 13 KOTOPBIX JINHEWHOE, a IPyroe — H
. https//m.edsoo.ru/7f43d23a
BTOPOI CTENIEHU
Pemenue cucreM nByX ypaBHEHUM, OJHO
bu6mmoreka [JOK
31 U3 KOTOPBIX JINHEWHOE, a oe —
P > & 2pIT https://m.edsoo.ru/7f43d55a
BTOPOI CTENEHU
Pewmenue cucrem 1ByX ypaBHEHUM, OHO
32 W3 KOTOPBIX JIMHENHOE, a Ipyroe —
BTOPOM CTENIEHU
Pemenue cucreM IByX ypaBHEHUI, OJHO
33 13 KOTOPBIX JIMHEHHOE, a IPYroe —
BTOPOM CTENEHU
34 I'padmueckass MHTEpIPETALIHS CHCTEMBI
YpaBHEHUM C IBYMsI IEPEMEHHBIMU
35 Pemenne TekcToBBIX 3a1a4
anreOpanveckuM crnocodbom
36 Pemienne TekcToBBIX 3a71a4
ayiredpanyeckuM crocobom
37 KonTponwsnas padota o teme "Cuctemsr 10.12
ypaBHEHHUH" '
38 YucrioBble HEPABEHCTBA U UX CBOMCTBA
bu6mmoreka [IOK
39 YucrioBble HEPABEHCTBA U X CBOMCTBA
P https://m.edsoo.ru/7f43ad5a
40 JluneliHbIe HEPAaBEHCTBA C OJHOM bubnunoreka [IOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiHbIe HEpaBEHCTBA C OJTHOM bubnmnoreka [IOK

IIEPEMEHHON U X pelICHUE

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




42 JInHeliHbIEe HEPABEHCTBA C OJHOU bubmuotexa LIOK
IIEPEMEHHON U UX pEeLICHUE https://m.edsoo.ru/7f43at08
43 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOMN U UX PEUICHHUE
44 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOMN U UX PEIICHHUE
45 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOMN U UX pEelcHUE
46 KBazpaTHbie HEpaBEeHCTBA U UX PEILIEHUE bubmorexa TIOK
P P P hitps://m.edsoo.ru/7f43b098
47 KBaznpaTHbIe HEpaBEHCTBA U UX PEILICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagparHbie HEpaBEHCTBA U UX PEILICHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHbIe HEpaBEHCTBA U UX PEILICHUE
50 KBanparHble HEpaBeHCTBA U X pellIeHHE
I'paduueckas nHTepnperanus
51 ngg)BeHCTB u CI/ICTSMII)-IGPEEEGHCTB c bubmorexa HOK
https://m.edsoo.ru/7f43b098
JIBYMs TIEpEMEHHBIMU
I'paduueckas nHTEpNIpETALIS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI TI€pEMEHHBIMU
53 'KOHTpOJIBHaSI '1')a60Ta o TeMe 26.01
'Hepasencrpa
s4 KBanpatuunas pyakius, e€ rpadux u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas pyakius, e€ rpadux u bubnnoreka LIOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas pyakius, e€ rpadux u bubnunoreka [IOK
CBOICTBA https//m.edsoo.ru/7f4399b4
57 [TapabGomna, KoOpAMHATHI BEPIIMHBI bubnmnoreka [IOK

1apaboIIbl, 0Ch CHMMETPHH 1apadoIIbI

https://m.edsoo.ru/7f439eb4




58 [TapabGona, KOOpAMHATHI BEPIIMHBI bubmuotexa LIOK
napaboJbl, OCh CHMMETPHUU 1TapadoIbl https://m.edsoo.ru/7f43a03a
59 ITapaGosna, KOOpAMHATHI BEPIIMHBI bubmuotexa LIOK
1apaboIIbl, OCh CAMMETPHH T1apadoITbI https://m.edsoo.ru/7f43alac
60 [apabomna, KOOpAMHATHI BEPIIMHBI bubmotexa LIOK
1apaboJibl, 0Cb CHMMETPHUU NapadboIbl https://m.edsoo.ru/7f43a31e
61 [Tapabomna, K0OpIMHATHI BEPIIMHBI bubnnoreka LIOK
napaboJibl, 0Ch CHMMETPHU MapaboIIbl https://m.edsoo.ru/7f43a526
62 [Tapaboa, KoOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CUMMETPHH apaboIIbl
63 I'paduxudynxumii: y =kx, y =kx + b,
y=K/X, y=X°, y=vX, y=x|
64 I'papuxudynkunii: y =kx, y=kx + b,
y=K/x, y=X°, y=vX, y=|x|
65 I'paduxndynkumii: y =kx, y=kx +b,
y=k/x, y=X°, y=vX, y=|x|
66 I'paduxndyakumii: y =kx, y=kx + b,
y=k/x, y=x, y=vX, y=IX|
67 Ipaduxudyakumii: y =kx, y=kx + b,
y=k/x, y=X, y=vX, y=x|
63 I'paduxuynxumii: y =kx, y =kx + b,
y=K/x, y=X, y=vX, y=|x|
69 KonTponwsHas paboTa o teme 04.03 bubnunoreka LIOK
"OyHkun" ) https://m.edsoo.ru/7f43ab84
70 IlonsTue yncnoBoi bu6nmnoreka [JOK
I10CJIEIOBATEIIbBHOCTU https //m.edsoo.ru/7f43e6c6
| e e Brmore 0K
PeKypp pMY. pMY. https//m.edsoo.ru/7f43ebda
n-Tro 4jeHa
79 Apudmerndeckas ¥ reoMeTpruUIecKas bubnunoreka LIOK
IIPOrpecCUu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas U reoMeTpruyecKas bub6moreka [IOK




Iporpeccuun

https://m.edsoo.ru/7f43f3b4

dopMyItbl n-TO YieHa apuPMETHUIECKON

bu6nmnoreka [JOK

74 M T€OMETPHUYECKON IIPOrpeccuii, CyMMBI
p porp » M https://m.edsoo.ru/7f43f58a
MEPBBIX N WICHOB
DopMmysl n-To WwieHa apuMETHUECKON
75 u FGI:)OI\ZICT HYECKON II op jécnﬁ CYMMBI bubmiorexa LIOK
p porp » M https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
dopmyrel n-To wieHa apuhMETUUECKON
76 u rfmvileT MYECKOU IT op icnﬁ CYMMEI bubnnorexa [IOK
p porp » O https//m.edsoo.ru/7f43f0c6
TIEPBBIX N YWICHOB
Dopmyisl n-T0 WieHa apu(METHUIECKON
77 U FSOI\ZCT NYECKOU IT op f(i‘cnﬁ CYMMBEI Brbmiorexa HOK
P porp »EM https/m.edsoo.ru/7f4372e
MEPBBIX N YWICHOB
dopmymsl n-To wieHa apuhMETHUECKON
78 u I‘EI;)OI\ZCT HYECKOU IT op e?():cnﬁ CYMMBI bubnnorexa LIOK
p porp » CM https://m.edsoo.ru/7f43f8a0
TIEPBBIX N YWICHOB
N3o00pakeHre 4iIeHOB apu(PMETHYECKOM
79 Y TEOMETPUYECKON MPOTPECCH TOUKAMHU
Ha KOOPAUHATHOM IIJIOCKOCTH
N3o0pakenne 4ieHOB apu(METHIECKOI
80 Y TE€OMETPUYECKOH MpOrpeccuii TOUKaMu
Ha KOOPJMHATHOM TIJIOCKOCTH
81 JIMHENHBIN 1 SKCIIOHEHIIUATIbHBIN POCT
82 CI105KHBIE ITPOLIEHTHI Bubmuorexa LIOK
pont https//m.edsoo.ru/7f43feOe
83 CI105KHBIE ITPOLIEHTEI bubnnorexa LHOK
p https//m.edsoo.ru/7f4401a6
34 KontposnbHas pabora o reme 17.04 bubnnoreka LIOK
"JucnoBbIE€ NOCIEI0BATEILHOCTH" ) https://m.edsoo.ru/7f4404{8
[ToBTOpeHnue, 06001ICHUE 1
85 CHCTEMAaTH3aIys 3HaHUH. 3aIT1Ch,

CpaBHEHME, NEUCTBHUS C




JNEHCTBUTENBHBIMU YU CIIAMU, YUCIIOBAs
npsMast

86

[NoBTOpenue, 0600IICHUE U
cucreMarusanus 3HaHuu. [IponenTsl,
OTHOIIICHUSI, TPOTTOPIIUH

87

[ToBTOpEeHUE, 0600IICHNE 1
cucremaru3anus 3HaHuii. OKpyrieHue,
npuOIMKeHne, OleHKa

88

[oBTOpenue, 0600IICHUE U
cucTeMaTu3aIus 3HaHuu. Pemmenne
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM
CII0CO0OM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[NoBTOpenue, 0600IICHUE U
cucTeMaTHu3anus 3HaHui. Perieane
TEKCTOBBIX 3aJ1a4 apH(PMETHICCKAM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHUE U
cucTeMaTu3aIus 3HaHuu. Pemenne
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKAM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEHUE U
cHCTEeMaTH3aIlus 3HAHUM.
[IpeoOpazoBanue anreOpanIecKux
BBIPOKEHUI, JOMYCTUMBIEC 3HAUCHUS

bu6mmoreka [IOK
https//m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0000IICHIE 1
cHCcTEeMaTH3aIlus 3HAHUM.
[IpeoOpazoBanue anreOpanaecKux
BBIPOKEHUM, TOMYCTUMbIE 3HAYCHUS

bubmuoreka IIOK
https//m.edsoo.ru/7f444364

93

[ToBTOpEeHUeE, 0600IICHNE 1
cHCTEeMaTH3aIlus 3HAHUM.
[IpeoOpazoBanue anreOpanIecKux
BBIPOKEHUM, TONYCTUMbIE 3HAYCHUS

Bbu6nunoreka [JOK
https//m.edsoo.ru/7f4446f2

94

IToBTOpeHME, 0000ICHNE 1

bu6mmoreka [IOK




cCHCTeMaTH3aIlHs 3HAHUM.
[IpeobpazoBanue anreOpandaeckux
BBIPKECHUH, TOMYCTUMbIC 3HAUCHHSI

https://m.edsoo.ru/7f444a94

[ToBTOpenue, 06001ICHNE 1
cucTemMaTu3anus 3HaHu. OyHKIHU:
MOCTPOECHUE, CBOMCTBA U3YYEHHBIX

ysximit

95

bu6munoreka [JOK
https://m.edsoo.ru/7f444c56

[MoBTOpenue, 0600IICHNE U
cucTemMaTu3anus 3HaHu. OyHKIHU:
MOCTPOECHUE, CBOMCTBA U3YYEHHBIX

by xumit

96

bubmuoreka [IOK
https://m.edsoo.ru/7f444f44

[NoBTOpenue, 0600IICHUE U
cucTemMaTu3anus 3HaHu. OyHKIHU:
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX

ymKumit

97

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

[oBTOpenue, 0600IICHUE U
cucreMarnsanus 3HaHn. QyHKIUU:
IIOCTPOECHHE, CBOMCTBA U3YUEHHBIX

yHKumi

98

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢6

[NoBTOpenue, 0600IICHUE U
99 cucremarusanus 3Hanui. I'paduueckoe
pellicHNE YPaBHEHHI U UX CHCTEM

bu6mmoreka [IOK
https//m.edsoo.ru/7f445516

[ToBTOpEeHUE, 0600IICHNE 1
100 cucreMaTu3anus 3HaHui. ['papuyeckoe
pelieHre ypaBHEHUM U UX CUCTEM

101 HroroBast KoHTposbHas padoTta

25.05

102 O0001mEeHne U cucreMaTh3alys 3HaHU |

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102




INPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMU OBPA3OBATEJIBHOU ITPOT'PAMMBbI

7 KJIACC

Kon
nposepsaemMor
0 pe3yJbTaTa

IIpoBepsieMmble MpeMeTHbIE Pe3yJIbTAThHI 0CBOE HUS OCHOBHOM
oOpa3oBaTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusl

1

Yucia U BEIYUCIIEHU S

BBIHOJIHHTB, COouCTasA YCTHBIC W IMHUCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘-IeCKI/Ie

L1 JIEMCTBUS C pAIlMOHAIBHBIMU YU CIIAMU
HaxoguTh 3HaueHUs 4YMCIOBBIX BBIPAXKEHHI, MPUMEHSTh pa3HOOOpa3HbIe
1.2 crocoObl W TPUEMBI BBIUYMCICHHS 3HAUEHHWH JPOOHBIX BBIPAKCHHH,
coJiep>KalMX OOBIKHOBEHHBIE U AECATUUHBIE IpooU
IlepexoanuTh 0T 0HOM (OpMBI 3amucu Yncen K ApYyroi (mpeodpa3oBbIBATh
1.3 JECATHYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCSITUYHYIO JTPOOb)
1.4 CpaBHHMBATH U YIIOPSI0YMBATh PallMOHAIBHBIE YKCIIa
1.5 OxpyriaTe yncna
BbINONHATP TPUKUIKY W OLEHKY pe3yiabTaTa BBIYMCICHUN, OLEHKY
1.6 3HAQYEHUN YHCIIOBBIX BBIPAKCHUMN. BBINOIHATE JEMCTBUSA CO CTEHEHIMU C
HATypaJbHBIMU TOKA3aTEISIMHU
17 [IpumeHsATh TpU3HAKA  JEIUMOCTH, DPA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCEI
Pemath npakTHKO-OpUEHTHPOBAHHBIE 3a/la4yM, CBSI3aHHBIE C OTHOILLICHHUEM
18 BEJINYMH, MPONOPLIMOHAIBHOCTBIO BEMHIHH, TPOLEHTaMH,
MHTEPIPETUPOBATh PE3YNIbTAThl PEUICHUs 3a/1ad ¢ Y4ETOM OIpaHUYEHMHIA,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX OOBEKTOB
2 AnreOpanueckie BhIPaKEHHS
Hcnonb3oBaTh anreOpanyeckyl0 TEPMUHOJIOTUIO M CUMBOJIUKY, TPUMEHSTh
2.1 e€ B mpolecce 0OCBOCHHS yueOHOro MaTepuana
29 HaxomuTh 3HaueHHs OYKBEHHBIX BBIPRXKEHMH NpU 3aJaHHBIX 3HAYCHUSX
TIEPEMEHHBIX
73 Beimonuare  mpeoOpazoBaHMsI  LEJIOTO  BBIPAKEHUS B MHOTIOWIEH
NpHUBEICHUEM MTOJOOHBIX CaraéMbIX, PACKphITHEM CKOOOK
24 BBIITONHATE YyMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHSTh (OPMyYJIbl KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH
OcylecTBIIATh Pa3iI0KEHUE MHOTOWIEHOB Ha MHOXHUTEIHW C IOMOUIBIO
2.5 BBIHECEHHS] 3a CKOOKM OOIIETO MHOXHTENS, TPYINIHUPOBKH CIaraéMblx,
MIpUMEHEH U OPMYII COKPAIEHHOTO YMHOXEHUS
26 [lpumensTh npeoOpa3oBaHUsI MHOTOWICHOB JUIS PEILICHUS  PasInHBIX
3a]]a4 U3 MaTeMaTUKU, CMEKHBIX NIPEAMETOB, U3 peallbHOM MPAKTUKU
27 Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMU IOKAa3aTEJSIMU JUIsS
peoOpa3oBaHUs BRIPAKESHHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pewats nuHEHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHSA IIPaBUJIa
3.1 nepexojia OT MCXOAHOTO YpPaBHEHUS K PaBHOCHIbHOMY eMmy. IIpoBepsTs,

SABJISICTCA JIM YU CJIO KODHEM YPABHCHU A




3.2

[TpumeHnsTh rpadguyeckrue METOAbl MPH PEICHUN JIMHEHHBIX YPaBHCHUN U
UX CHCTEM

33

[lonOupate npumepsl Mmap 4YHCeEN, SBISIOMMXCS pEIIEHUEeM JHHEHHOTro
ypaBHEHUSI C IBYMs IE€PEMEHHBIMU

34

CtpouTh B KOOPIAMHATHOM IJIOCKOCTH TpaduK JHMHEHHOIO ypaBHEHHUS C
JIBYMsI TEPEeMEHHBIMM; TMOJB3YSACh TpauKOM, MPHUBOAUTH HPHUMEPHI
pelIeHNs] ypaBHEHUsI

3.5

Pewats cucreMbl IBYX JTUHEWHBIX YPABHEHUH C JIBYMs IIEPEMEHHBIMHU, B
TOM 4YHCIIe TpaduIecKu

3.6

CocraBnsaTh U pemath JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM IO YCIOBMIO 33/layd, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M IOJIy4EHHBIN PE3YJIbTaT

Koopaunare! u rpaduku. OyHKIIUHA

4.1

N3o0paxxaTh Ha KOOPAMHATHOW TPSIMOW TOYKH, COOTBETCTBYIOIIME
33J]aHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, HWHTEpBaJbl, 3alUCHIBaTh
YHCJIOBBIC ITPOMECIKYTKH Ha aJ'Il"€6paI/ILIeCKOM SI3BIKE

4.2

OTMmeyarth B KOOpI[HHaTHOﬁ IJIOCKOCTHU TOYKMU 11O 3aJaHHBIM KOOpJAWHATaAM

4.3

CrtpouTts rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpadux GyHKUUH Yy = [X|

4.4

OnuceiBaTh ¢ NOMOIBI (YHKIUH H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpPEMs, pPACCTOSIHHE, II€HYy, KOJUYECTBO,
CTOMMOCTb, IPOU3BOAUTENBLHOCTD, BpeMsl, 00bEM pabOThI

4.5

HaxomuTh 3HaueHue QyHKIIMH 110 3HAYCHHIO €€ apTyMeHTa

4.6

[Nonumarsp rpaduueckuii croco0 MpeacTaBIeHUs U aHalK3a UHQopMalnu,
U3BJIEKaTh M HMHTEPIPETUPOBATH MHOOPMAIUIO W3 TPaUKOB pEaTbHBIX
MPOLIECCOB M 3aBUCUMOCTEN

8 KUIACC

Kon
NMPoBePsIEeMOro
pe3yjabrara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI 0CBOCHUA OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMbI OCHOBHOTO 001eT0 00pa30BaHuUs

1

Yucia U BEIYUCIEHUS

1.1

Hcnonb3oBaTh  HayalibHble  MNPEICTABIECHUS O  MHOMXECTBE
JNEUCTBUTENBHBIX YHCEN JJIsI CPABHEHUS, OKPYIVICHUS U BBIYMCICHUMU,
n300pakaTh JEUCTBUTEIbHBIE YHCIA TOYKAMH Ha KOOPJIUHATHOU
MPSIMOU

1.2

[lpumeHsaTs moHSTHE  apU(METUYECKOTO  KBAIPATHOIO  KOPHS,
HaxOIUTh KBAJpaTHbIE KOPHHU, WCIONB3ySd TMPU HEOOXOAUMOCTH
KQJIBKYJISITOP, BBIMIOJTHATH PEOOPA30BAHUS BRIPAKCHUH, CONEPKAIIMX
KBaJ[paTHbIE KOPHU, UCIIOJIB3Yd CBOMCTBA KOPHEN

1.3

Ucnonp3oBarhk 3amuch  OONMBIMX M MAJIBIX YHCEI C IIOMOIIBIO
JECATHYHBIX Ipo0eit u crerneHelt uncna 10

Anrebpanyeckue BBIPKCHUS

2.1

HpI/IMeHSITB IMOHATUC CTCIICHHU C ILCIBIM ITOKa3aTCJICM, BBIIIOJIHATH
npeo6pa30BaHI/1>1 BBIpa)KeHHfI, coacpKalmx CTCIICHU C LCIbIM
IIOKa3aTcJICM

2.2

BbIONMHATE  TOXIECTBEHHBIE  MPEOOpa3oBaHUs  PalMOHAIBHBIX
BBIPDA)KCHUI HAa OCHOBE NpPaBUJ JCHCTBUM HAJ MHOIOWICHAMU U




anreOpanyecKuMu JapoOosiMu

2.3

PaCKJIaIH)IBaTB KB&IIpB,THBIfI TpéX‘-IJICH Ha MHOXXHUTCIIN

24

[lpumensTh npeoOpazoBaHUs BBIPAKEHUI Ul peIleHUs pa3iIuyHBIX
3ajja4 U3 MaTeMaTUKU, CMEKHBIX NIPEAMETOB, U3 PealIbHOM MPAKTUKU

YpaBHEHUS U HEPABEHCTBA

3.1

Pematn J'IHHefIHLIe, KBaApaTHBIC YpPAaBHCHUA W PaAllUOHAJIBHBIC
YpPaBHCHUS, CBOAAIIMECCA K HUM, CUCTCMBI IBYX ypaBHeHI/II\/JI C IABYMA
IMCPEMCHHBIMU

3.2

[IpoBoanTh mpoOCTEHIIME HCCAEAOBAHUS YPAaBHEHUHM M CHCTEM
ypaBHEHMH, B TOM 4YHClI€ C [pPUMEHEHHEM TIpaduueckux
IpeAcTaBIeHUN (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WJIM CHUCTEMaA
YpaBHEHMUI pellieHusl, €CJIM UMEET, TO CKOJIbKO, U IIPOYee)

33

[lepexomuts OT cioBecHOW  (QOPMYIMPOBKH  3amaud K e
anreOpanyecKkod MOJENU C MOMOIIBI0 COCTaBIE€HUS YPaBHEHUS WIIU
CUCTEMBl YpPaBHEHUI, HWHTEPHPETUPOBATL B  COOTBETCTBUU C
KOHTEKCTOM 33J1a4M MOJY4EHHBIN PE3yJIbTaT

34

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPABHEHMS, OLCHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U WX CUCTEMBI,
naBaTh  TpauYecKyl0o  WJUIIOCTPAIlMI0  MHOXECTBA  pEIICHHI
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIUU

4.1

[lonuMaTh M uHcHONB30BaTh (YHKIMOHAIbHBIE MOHSTUS U SA3BIK
(TepMUHBI, CHMBOJMYECKHE OOO3HAUYCHHS), OIpPENENATh 3HAYCHUE
GyHKIMM 110 3HAYEHHUIO apryMeHTa, OMpPENeNATh CBOWCTBA (PYHKIIUU

o e€ rpaduky

4.2

Ctpoutsb rpaduku 37eMEHTapHbIX QyHKIUN Buaa: y = k/x
y=k/x, y =x*, y = X°, y = [X|, onucbhIBaTh CBOMCTBa YUCIOBON (QPYHKLIHH
110 €€ rpaduky

9 KJIACC

Kon
NpPoBEepPsAEMOIo
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
oOpa3oBaTeJibHOI MPOrpaMMbl OCHOBHOI0 001Ero 00pa3oBaHusl

1

Yucna 1 BEIYUCIEHUS

1.1

CpaBHMBATh U YNOPSAAOUYMBATH PAllMOHAJIBHBIE U HPPALMOHAIBHBIE
qyucia

1.2

BeinonuaTe apudmeTnueckue NeMCTBUS ¢ palliOHAIBHBIMU YUCIAMH,
couerasi YCTHbIE U MUCBMEHHBIC NIPUEMBI, BBINOJIHATh BEIYUCICHUS C
UppalMOHAIBHBIMU YHCIIAMHU

1.3

HaXOI[I/ITB 3HAQUCHMS CTEIECHEH C OCJIbIMHU IIOKAa3aTCIIsIMU H KOpHeﬁ,
BBIYUCIIATH 3HAYCHU A YU CIIOBBIX Bblpa)KeHI/Iﬁ

1.4

OKpymIATh AEHCTBUTENIBHBIE YUCIIA, BBIIOJIHAT IPUKUJIKY PE3yabTaTa
BBIYMCIICHUH, OI[EHKY YMCIOBBIX BBIPAXKEHU N

YpaBHEHUS U HEPABEHCTBA

2.1

Pemlate  nuHelMHBIE UM KBaJgpaTHbIC yYpPABHEHUs, YypPaBHECHU,
CBOJSILIMECS K HUM, NIPOCTENIME JPOOHO-palliOHaIbHbIE YPaBHEHUS

2.2

Pemats cucreMsl IBYX JMHEMHBIX YPABHEHHUH C JBYMs IEPEMEHHBIMU




U CUCTEMBI JIBYX YpPaBHEHHH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBJISETCSA
JIMHEWUHBIM

2.3

Pemate TekcToBBIe 3amaun alreOpanyecKUM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS ypaBHEHUsI WUIU CHUCTEMBbI JIBYX ypaBHEHUH C ABYMS
HepeMeHHI)IMI/I

24

[IpoBoauTh MpOCTEHIIME UCCIEAOBAHUS YPAaBHEHUHM U CUCTEM
yYpaBHEHHI, B TOM 4YHCI€ C TPUMEHEHUEM TIpapUUecKux
HpeJCTaB/IeHUH (HanpuMep, yCTaHaBIUBATh, UMEET JIM ypaBHEHUE WU
CHCTEMA YPaBHEHUM pEeLICHUS, €CIIH UMEET, TO CKOJIBKO)

2.5

Pemware  ynMHElHBIE  HEPABEHCTBA, KBAJApaTHbIE HEPABEHCTBA,
M300pakaTh pelieHue HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alMChIBATH
peleHre ¢ NOMOIBIO CHMBOJIOB

2.6

Pemate cucrteMbl JIMHEHHBIX HCpPaBCHCTB, CHCTEMbl HCPABCHCTB,
BKJTIOYAIONME KBAJAPaTHOEC HEPABEHCTBO, W300pakaTb peIieHue
CUCTCMbl HCPABCHCTB Ha YU CIOBOU HpHMOﬁ, 3allUChIBATh PCHICHUC C
MOMOIIBIO CHMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUH PA3JIMYHBIX 33724

DOyHKIUU

3.1

PacrioznaBate  ¢yHKIMHM ~ U3ydyeHHbIX  BHAOB.  [lokaspiBarh
CXEMAaTUUYECKH PACIIOJIOKEHUE Ha KOOPAWHATHON TIIOCKOCTH TpadKoOB
byakauii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHUMOCTH OT
3HaYeHU N KOA(QUITMEHTOB, ONMCHIBATH CBOMCTBA (PYHKITUN

3.2

[Toxa3piBaTh CXEMaTUYECKH PACHOJIOKEHHME HAa  KOOPJAMHATHOMN
MJIOCKOCTH TpadukoB (QyHKUMM Bupa y = VX, y = [X| U ONHUCHIBATH
cBOICTBa (PyHKIMI

33

Ctpoute W H300pakaTh CXEeMAaTUYECKH TpaduKd KBAJPATUIHBIX
(GyHKIMM, ONUCHIBaTh CBOMCTBA KBAaJApPaTMUHBIX (YHKIMH 1O HX
rpadukam

34

PacnoznaBarh kBajpaTHuHyl0 (QyHKUHMIO 10 (opmysne, HTPUBOIUTH
IpUMEpbl KBAJAPATUYHBIX (YHKIMI M3 peaslbHOM >KU3HHU, (U3UKH,
reoOMeTpun

Apudmernueckas ¥ reOMETpUYecKasi MPOrpeccuu

4.1

Pacrnio3HaBath apu(METHYECKYI0 U TEOMETPHYUCCKYIO IPOTPECCUH TIPU
pa3HbIX Cloco0ax 3aaHus

4.2

BbINONHATE BBIYUCIEHUS C HCIOJb30BaHHEM (GOPMYN 71-TO YieHa
apu(METHYECKOH M TeOMETPUYECKOW MPOrpecCHid, CyMMBI MEPBBIX N
YJICHOB

4.3

N300paxaTs 4iieHbl MOCIEI0BATEIPHOCTH TOYKAMH HA KOOPIUHATHOMN
IIJIOCKOCTH

4.4

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMH IIOCIIEIOBATEIBHOCTSIMH, B
TOM 4YHCJE 3aJauyd W3 peaJbHOW JKU3HM (C HCIOJB30BaHHEM
KaJIBKYJISITOPa, IH(PPOBBIX TEXHOJIOTHH)




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1€eMEHT COie PKAHUS
1 Yucna v BEIYUCICHUSA
JlpoOu OOBIKHOBEHHBIE M AECATHYHBIC, MEPEX0] OT OAHON (OPMBI 3aIUCH
1.1 npobeit k apyroii. IloHsTHE pamuoHaTBFHOTO YHCHA, 3alUCh, CPAaBHEHHUE,
YIOPSA0YMBAHUE PAlMOHAJIBHBIX YK CEIl
12 Apudmerndeckre ACHCTBHS ¢ pallMOHAIBHBIMU YKClIaMu. Pemenne 3ama4 u3
peanpHOM MPAaKTUKU HA YacTH, Ha Apoou
13 CreneHb ¢ HaTypaJibHBIM [OKa3aTelieM: OIpelelieHne, MpeodpazoBaHue
BBIPQXXEHUI Ha OCHOBE OIpeJIeNIEHU s, 3alUCh OOJIBIIMX YHCEI
1.4 [IpoueHTsl, 3amuch MPOLEHTOB B BHUJE APOOM U JpoOM B BUJE MPOLIEHTOB.
Tpu OCHOBHBIE 33/1auX HA IPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON MPAKTUKU
15 [IpyuMeHeHne mNpPU3HAKOB JEIUMOCTH, PA3NIOKEHUE HA  MHOKUTEIU
HaTypaJbHBIX YHCET
1.6 PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsMas W oOpaTHas
MPONOPIIMOHATBHOCTH
2 AnrebpanuecKue BBIpAXKEHUS
71 IlepeMenHbIE, YMCIIOBOE 3HAUYEHUE BBIPAKEHUS C IEPEMEHHON. JlomycTumble
3HAYEHUs IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXAYy BEIUYMHAMH B BHUAC (QOPMYIIBIL.
Brruncnenus o gopmynam
[IpeoOpazoBanne  OYKBEHHBIX  BBIPAXEHUM, TOXKIECTBEHHO  pPaBHBIC
2.3 BBIPAKECHU ST
24 CBoiicTBa cTENEHU ¢ HaTypaJIbHBIM [TOKa3aTeIeM
75 OnHownensl U MHOToueHbl. CTenens MHOrowieHa. ClokeHue, BhlUMTaHue,
YMHOXKE€HHE MHOTOUYJIEHOB
@opMynbl COKPAIIEHHOTO YMHOXKEHHS: KBapaT CyMMBbl U KBaJpaT Pa3HOCTH.
26 dopmyiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOUJIEHOB Ha MHOXHUTEIN
3 YpaBHeHuA
31 VYpaBHEeHUE, KOpEHb YPaBHEHHS, MpaBHia npeoOpa3oBaHus ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHEHHI
39 JInHeiiHOe ypaBHEHUE C E)I[HOI71 HepeMGIiHOf/'I, YUCIO KOPHEW JIMHEWHOTIOo
YpaBHEHUSI, PEIICHUE JIMHEHHBIX YDaBHEHUU
CocraBneHue ypaBHEHUM MO YCIOBMIO 3aJaud. PelieHne TeKCTOBBIX 3a]a4 C
3.3 ITOMOIIBIO YPABHEHUM
3.4 JIuneitHoe ypaBHEHUE ¢ IBYMsI TTIEPEMEHHBIMH U €10 TpaduK
Cucrema JByX JHMHEHHBIX YpaBHEHHH € JBYMsI IepeMeHHbIMU. PemeHue
3.5 CUCTEM YpaBHEHHUH crocoOOM MOJCTaHOBKHU. [IpuMepsl pereHus: TEKCTOBBIX
3aJa4 C IOMOIIBIO CUCTEM YPaBHEHU I
4 Koopaunatel v rpaduku. OyHKIMT
4.1 Koopnunara Touku Ha npsiMoid
49 UucnoBeie mpoMexyTku. PaccrosiHre MeXIy ABYMS TOUKAMHU KOOPAMHATHOM

IPSIMOK




[IpsimoyronpHas cuctema KoopauHat, ocu Oxu Oy. Abcumcca M opJauHaTa

4.3 TOYKU Ha KOOPJIMHATHOM MJIOCKOCTH
44 [Tpumepsr rpEubI/IKOB, 3aaHHBIX (GopMynamMu. UreHue rpadukoB pealbHBIX
3aBUCUMOCTEN
4.5 [Tonstue dynkuu. 'paduk ¢yakuuu. CpoiicTBa GyHKIINH
4.6 Jluneiinas gynkuus, e€ rpaduk. I'paduk dynkuun y = x|
47 Fpa(blxmeCIfoe pelICHUE JMHEHHBIX YpPaBHEHHMHW W CHUCTEM JIMHEHHBIX
ypaBHEHU
8 KIIACC
Kon IIpoBepsieMblii 37 1€ MEHT CO/Ie PsKAHUS
1 Uricna 1 BRIYMCIEHUS
11 KBangparubiii kopeHb u3 uwucna. [loHstne o0 uMppanuoOHaIbHOM YHCIIE.
' Jecsatrunple npubIMKeHns UPPaMOHAIBHBIX YU CETT
CaoiicTBa apu(MeTHyYecKUX KBAApPAaTHBIX KOpHEH M UX NpPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YMCIOBBIX BHIPAKEHUN U BRIUMCICHUsAM. JleficTBUTENbHBIE
qucia
1.3 CreneHsb ¢ LenbIM noKa3aTeneM U e€ cBoricTBa. CTaHiapTHas 3allMCh YKCIIa
2 Anrebpanueckue BBIPaKCHUS
2.1 KBaapatHbiil TpEXUIIEH, pa3IOKEHUE KBAAPATHOTO TPEXUIECHA HA MHOKHUTEIN
2.2 AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO alredpanveckoi qpoou
2.3 CrnoxxeHue, BRIUMTaHHUE, YMHOXKEHHE, IETICHHUE anreOpandeckux JIpooeit
2.4 PanmonanpHbIC BRIpQKCHUS U UX TTPEOOpa3oBaHUE
3 YpaBHEHUS 1 HEPABEHCTBA
KBanpatHoe ypaBHeHue, @Qopmyna KOpHEH KBaJIpaTHOTO YypaBHEHUS.
31 TeopemaBuera
3.2 Pemenne ypaBHEeHMI, CBOAAIIMXCS K JIMHEHHBIM U KBaJIpaTHBIM
33 [pocreiinme apoOHO-paIIMOHATBHBIC YPABHEHHS
I'paduueckas uHTEpHIpETalNs YpaBHEHUN C ABYMS MEPEMEHHBIMU U CHCTEM
34 JMHEWHBIX YPAaBHEHUU C JIBYMs MepeMeHHbIMU. [Ipumepsl pemeHus cuctem
HEJIMHEHHBIX ypaBHEHUM C IBYMs TEPEMEHHBIMU
3.5 Pemenue TekcToBBIX 337a4 anredpandeckuM crocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCTBO ¢ 0/1HOM EpeMEHHON
3.8 PaBHOCHUIIBHOCTb HEPABEHCTB
3.9 JInHeiHbIe HEpaBEHCTBA C OJTHOM NEPEMEHHOMN
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHON NepeMEHHON
4 DyHKIUU
41 Ionsarne ¢ynkuuu. OO6nacTb ompeaeneHUuss U MHOXKECTBO 3HAYCHUM
) ¢yakurn. CriocoOsl 3amanust QyHKIUN
4.2 I'paduk pynxumnn. Urenue cBoiicTB QyHKIMU 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB (PyHKIUH, OTpa)kKarOIMX peaibHbIe TPOLIECCHI
44 OyYHKIMM, ONHUCHIBAIOUME TMPAMYH0O M OOpaTHY MPONOPLHOHAIBHBIE

3aBUCHMOCTH, MX rpaduKu




4.5

DOyHKUMYU y =x7, y = X’

4.6 Oynkiuu y = [x, y = |x|
4.7 I'paduueckoe pereHne ypaBHEHHUH U CHCTEM YpaBHEHHUH
9 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT CO/Ae P:KAHUS
1 Uucna u BEIYMCIECHUS
11 PannonaneHbie 4mclla, MppalMOHAIBHBIE YMCIA, KOHEYHbIE U OECKOHEUHBIE
' JIeCSITUYHBIE IPOOH
MHOXECTBO IeHCTBUTENBHBIX YHCEN, ICUCTBUTENbHBIC YHCIIa KaK OECKOHEUHbIE
JecsITUYHbIe qpodu. B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEX]Ly MHOKECTBOM
1.2 JNENCTBUTENBHBIX UMCEN U KOOPAUHATHOU NIpsiMoil. CpaBHEHUE 1€ CTBUTEIBHBIX
qucen
1.3 Apudmerndeckne IeWCTBUS C IEHCTBUTEITBHBIMU YN CIIAMU
W3mepenus, npuOamkeHus, oueHkU. Pa3Mepbl 00bEKTOB OKpPYKAIOLIETO MHUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyXkaromeM mupe. [IpuOmmxEéHHOe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh Mpubamkenus. Oxpyrinenue uncen. [Ipukuaka u orneHka
pe3yabTaTOB BBIYMCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS ¢ OTHOW NIEPEMEHHON
2.2 JInHeiiHoe ypaBHeHue. PelleHre ypaBHEHHUM, CBOJSAIMXCS K JINHEHHBIM
2.3 KBanparHoe ypaBHeHue. Penienne ypaBHEHUMN, CBOJSIIMXCS K KBaJAPaTHBIM
bukBanpatrHoe ypaBHeHue. IlpuMepbl pellleHUST ypaBHEHUM TpeThel U
24 YeTBEPTOM CTENEHEW PA3JI0KEHUEM HA MHOKHUTEIN
2.5 Pemenne 1poOHO-palOHAIBHBIX YPABHEHHH
2.6 Cucrembl ypaBHEHU I
2.7 YpaBHEHUE ¢ IBYMSI TEPEMEHHBIMHU U €70 Tpaduk
2.8 PemeHne cucrem ByX JTMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 PemeHvHe CUCTEM JBYX YPaBHEHHUMH, OJHO M3 KOTOPBIX JMHEWHOE, a Ipyroe —
BTOPOH CTENEHU
2.10 I'paduueckas mHTEpHIpeTaIMs CHCTEMBI YPaBHEHUH C IBYMs TE€PEMEHHBIMH
2.11 PemeHue TeKCTOBBIX 33/1a4 aNredpanvdeckuM crmocooom
2.12 UrncioBble HEPAaBEHCTBA M UX CBOMCTBA
2.13 Pemienre nMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 Pemenne cucrem JIMHENHBIX HEPABEHCTB C OJJTHON IEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa
216 I'paduueckas wHTepmpeTanus HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
MepeMeHHBIMU
3 OyHKIMU
31 KBangpatuunas ¢ynkuus, e€ rpadux u cBoiictBa. IlapaGomna, koopauHATHI
BEPIIMHBI TapadoIbl, 0Ch CHMMETPHUH TTapaldoIIbI
3.2 I'paduku gyakiui y=kx, y=kx+bu ux cBoiicTBa




3.3 I'padwxu Gyaxumit y=k/x, y = x°u uX CBONMCTBA
34 I'paduxm QyHKUMiA , M UX CBOWCTBA
1 YucnoBble MOCIEI0BATENbHOCTH
41 Omnpenenenue u cnocoObl 33JaHKs YUCIOBBIX MOCIEA0BaTeNbHOCTEN. 3a1aHue
MOCJICIOBATEIILHOCTH PEKYpPEHTHOU popmyroit u hopMyson n-To dieHa
49 Apudmernueckas mnporpeccus. DopMynbl n-TO  4iIeHA apU(METHUYECKON
MIPOTPECCUU, CYMMBbI IEPBBIX NUJICHOB
I'eomerpuueckas mnporpeccus. @Dopmynsl n-ro  uieHa TI'eOMETPUUYECKOM
4.3 [IPOTPECCUU, CYMMBbI IEPBBIX NUJICHOB
44 M3o0pakeHne wIEHOB apHU(PMETHYECKO W TEOMETPUYECKOW MpOorpeccuit
) TOYKaMU Ha KOOPJUHATHOW MIOCKOCTH. JIMHEHHBIN M SKCIIOHEHIIMAIBHBINA POCT
4.5 CJ10KHBIE TTPOIIEHTHI




INPOBEPSAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSIK
PE3YJbBTATAM OCBOEHHSA OCHOBHOU OBPA3ZOBATEJIbBHOU
IMPOTPAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBePsieMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBAHUSA K NMPeIMETHBIM pe3yJIbTaTaM
0CBOEHNSI OCHOBHOI1 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOIO
o01ero oopazopanusi Ha ocHoBe ®I'OC

YMeHre OomnepupoBaTh MOHSATHSIMH: MHOXECTBO, ITOJMHOMKECTBO,
olepanyy HaJ MHOXECTBaMH; YMEHHE OIEPHPOBATH HOHATHIMHU:
rpad, cBs3HBINA rpad, HepeBO, IUKI, MPUMEHITh UX MPH PEIICHUU
3a/1a4; YMEHHUE HCII0JIB30BATh TPaiecKoe MPEICTABICHHE MHOXKECTB
IUISL OIMCAHUS PEAbHBIX MPOLIECCOB U SBJICHUH, IPH PEIICHUH 33134
U3 IPYrUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSAMU: ONpEACIIEHHE, aKCUOMa, Teopema,
JIOKa3aTeIbCTBO; yMEHHME pACIO3HAaBATh WCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUSI BEICKA3bIBAHU T

YMeHue onepupoBaTh IMOHATUAMH: HAaTypaJlbHOE 4YMCIIO, IIPOCTOE U
COCTaBHOE 4YMCIO, JEIMMOCTb HATypaJbHbIX 4YHCEI, IPU3HAKU
JEeTMMOCTH, ILIeJI0€ YHUCIIO, MOAYIb YHUCla, OOBIKHOBEHHass ApoOb U
JecATUYHas po0b, CTaHIAPTHBIA BHJ YMCIA, PALMOHAIBHOE YHCIIO,
UppPALMOHAIBHOE YMCIIO, apU(METHUYECKU KBaJpaTHBIA KOPEHb;
YMEHHE BBINOJHATH JEHUCTBHS C 4YHMCIAMH, CPAaBHHUBAThb U
YIHOPSAZAOYUBATh 4YHUCA, MPEACTABIAThH YKMCIA Ha KOOPAMHATHOMN
NpsAMOM, OKPYIVIATh 4YMCIIA, YMEHUE JelaTh NPUKUIAKY U OLIEHKY
pe3ysbTaTa BHIYMCICHHN

YMeHune onepupoBaTh MOHATUAMHU: CTENEHb C ILIEJIBIM I1OKa3aTelleM,
apu(MeTHYeCKUil KBaJpaTHBI KOpPEHb, MHOTOUJIEH, ajredpanueckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTENEHHU
OoJibllle €AMHMIIBI; YMEHHME BBIINOJIHATh pacuéTsl IO QopMyaam,
npeoOpa3oBaHUsl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPDAKEHUN U
BBIPAKEHUI C KOPHSMHM, pa3IOKE€HHWE MHOIOYJIEHAa HAa MHOXHTENH, B
TOM 4YHCIE C HCIOJIb30BaHUEM (GOpMyI pa3HOCTH KBAJpaToB MU
KBajlpaTa CyMMbI M Pa3HOCTH

YMeHune onepupoBarh MOHITUSIMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pPElIaTh JUHEWHBIE M KBAJPaTHbIEC YPABHEHMS,
IpoOHO-pallMOHANIBHBIE YPaBHEHUSI C OJHOW NEpPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPAaBHEHUM, TUHEHHBIC HEPABCHCTBA U UX CHUCTEMBI,
KBaZipaTHble M JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHON, B TOM YHCJIE IIPU PEUICHUU 33134 U3 JPYIUX IPEIMETOB
U TPaKTUYECKMX 3aJa4; YMEHUE HCIIOJIb30BaTh KOOPAUHATHYIO
NpSMYI0 M KOOPJIMHATHYIO IUIOCKOCTh JIi M300pa)Ke€HUsl peleHUi
YPaBHEHUU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QyHKIHS, TpaduK (yHKIHH, HYIHA

byHKIMH, IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHMs, yObIBaHUs, HaAuOOJbIlEE W HAUMEHbIEE 3HAYCHUS
GbyHKINH; yMEHUE OIepUpOBaTh MOHATHSMHU: npsmast

MIPONOPIIMOHATIBLHOCTD, JUHEHHAs (yHKIMs, KBagpaTuuHas (QyHKIus,




oOpaTHass MPOMOPIMOHAIBHOCTh, mapabona, rtunepOoIa;, yMEHHE
cTpouTh rpaduku (yHKIIUH, HCIOJIL30BATh TPadUKU IS ONPEICIICHUS
CBOMCTB TPOIIECCOB M 3aBHCHUMOCTEH, JUIS PEIICHHS 3a/1a4 U3 JIPYTHX
y4eOHBIX MPEIMETOB W pEAIbHOM JKU3HH; YMEHUE BBIpaXarhb
dopMynamMu 3aBUCHUMOCTH M@Ky BEIMUYUHAMU

YmMmeHue OIepUpOBaTh HOHSATUSMU: MOCIIEI0BATEIbHOCTD,
apudmMeTryecKkass M TeoOMeTpHYecKas  IPOrpeccHMd;  yMEHHUe
UCIIONIb30BaTh CBOWMCTBA IOCIIENOBATENILHOCTEH, (GOPMYJIBI CYMMBI U
o0Iero 4jieHa HOpH pelieHUH 3aJad, B TOM YHUCIE 3a/a4 U3 JAPYrux
y4eOHBIX TPEIMETOB U PeaTbHOU KU3HU

YMeHue pemarh 3aqaud pa3HbIX TUMOB (B TOM YHUCJE HA MPOLIEHTHI,
JIOMM W 4YacTH, JBUWIKEHUE, padoTy, IIEHYy TOBapOB M CTOMMOCTh
TOKYITOK M YCITyT, HAJIOTH, 3a7a9i U3 00JIaCTH YIpaBJICHUS JTUUYHBIMUA U
CeMeWHBIMH  (MHAHCAMH); YMEHHE  COCTABJISITb  BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA W CHUCTEMbl T1I0 YCIOBHMIO 3a/layH,
MCClIeIoBaTh MOJMYYeHHOE peIleHHe U OIlEHUBATh MPaBA0NO0I00HOCTh
MOJYYEHHBIX PE3yJAbTaTOB

YMeHue onepupoBaTh NOHATUAMHU: QUIYpA, TOYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, YToJ, MHOTOYIOJIbHUK, TPEYroJbHHUK, paBHOOEPEHHBIH
U PaBHOCTOPOHHUM TPEYrOJbHUKU, MPSIMOYTOJbHBIM TPEYroJbHUK,
Me/uaHa, OUCCeKTpHca M BBICOTA TPEYrOJIbHMKA, YETHIPEXYTOJIbHHUK,
napajieniorpaMM, poM0O, MpPSMOYTOJbHHMK, KBajpaT, Tparelmus;
OKPYKHOCTb, KpyrI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; ymMeHue pewmarh 3aJadd, B TOM YHUCIIE U3 MOBCETHEBHOM
KHU3HHU, HAa HAXOXKJIECHHE I'€OMETPUYECKUX BEIMYMH C NPUMEHEHHEM
M3Y4EHHBIX CBOMCTB GUTYp U (aKTOB

10

YMeHune omnepupoBaTh IMOHATUSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIBHUKOB; IAPAJUICNIBHOCTh W NEPIECHAUKYIAPHOCTh INPSMBIX,
yrojl MEXIy MNpsSIMbIMH, IEPHEHIUKYISp, HAKIOHHAs, IPOEKLHUs,
nonobue ¢Guryp, moJOOHBIE TPEYTOJIbHUKH, CAMMETPHS OTHOCHTEIHHO
TOYKA U NPSIMOHM; YMEHHE DPACIIO3HABATh PABEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, mapamienbHOCTh U MEPHEHAUKYIIPHOCTh MPSIMBIX B
OKpYXKarollleM MHupe

11

YMeHue onepupoBarh IMOHSTUSIMU: JUIMHA, pAcCTOSHUE, Yroj
(BeqIMUMHA yIIa, CUHYC M KOCHHYC YIVIa TPEYrojibHUKa), IIOIIA]Ib;
YMEHHE OLICHHBATh pa3Mephl MPEAMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpPE; YMEHHME NPUMEHSATb (QOpPMYJIbl NEpUMETpa U  IUIOIIAIU
MHOT'OYTOJIbHUKOB, JIMHBI OKPY)KHOCTH U IUIOIIAJU Kpyra, o0bema
MPSAMOYIOJIBHOTO TapaJUIeNIeNUIEeNa; YMEHUE NPUMEHATh INPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJIbHUKA,
teopemy Iludaropa, TpuroHoMerpudeckue COOTHOILICHUS  JUIA
BBIYMCIICHNS IJINH, PACCTOSIHU U, IJIOIIAIEN

12

YMmeHne wu300paxaTh IUIOCKME (UIYpel ¥ HUX KOMOHMHAIuUH,
POCTPAHCTBEHHBIE (UTYPHl OT PYKA, C TOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB W DJEKTPOHHBIX CPEIACTB 10 TEKCTOBOMY WU
CHUMBOJIbHOMY O CAaHUIO

13

YMeHue  omepupoBaTh  IOHSTUSAMH: IPSAMOYIOjbHAas  CHUCTEMA
KOOpDIMHAT; KOOpAMHAThl TOYKU, BEKITOp, CyMMa BEKTOpOB,
IIPOU3BE/ICHUE BEKTOPA Ha YU CIIO, CKAIPHOE IPOU3BEICHIE BEKTOPOB;




YMEHHE HCIOJIB30BAaTh BEKTOPBI U KOOPAWHATHI Ul IPEACTaBICHUS
JAHHBIX M pelIeHHs 337ad, B TOM 4YHCIE U3 JpPYruX Yy4eOHBIX
IIPEIMETOB U PEAIbHON KU3HHU

14

YMeHue omnepupoBaTh IOHATHUAMHU: CTOJOMKOBBIE U KPYrOBbIE
IUarpaMMbl,  TaOMWIBI, CpeaHee  apuMETHYeCKoe, MeIuaHa,
HanOoJbIIeE M HAUMEHBINCe 3HAYCHHUS, pa3Max YHMCIIOBOTO Habopa;
YMEHHE  H3BJEKaTh, HHTEPIPETHPOBATH M  MPeoOpa3OBHIBATH
nHopManuio, TPEACTaBICHHYI0 B TaONMIAaX W Ha JIHArpaMMax,
OTPAXKAOIIYI0 CBOWCTBA M XapaKTEPHCTUKUA PEATBHBIX MPOIECCOB H
HBJ’ICHI/II‘/’I; YMCHUC pacro3HaBaTb U3MCHYUBbLIC BCJINYHNHBI B
OKpYKaroIieM MHpE

15

YMeHue omnepupoBarh MOHATHUSAMHU: CIy4allHBIA ONBIT (CIlydalHbBIN
SKCIEPUMEHT), DJJIEMEHTapHOe COOBbITHE (3JEMEHTApHBIM HCXO)
CIly4allHOTO ONBITA, CIIy4alHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HAaXOAUTh BEPOSTHOCTH CIIydailHbIX COOBITHM B OIBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMH; YMEHHE peIlaTh
3a7a4l METOJIOM OPTraHM30BaHHOTO Iepedopa U C HMCIOJIb30BAHUEM
IIpaBUja YMHOJKEHMS;, YMEHHUE OLEHMBATh BEPOSTHOCTH PEAIBHBIX
COOBITUM U SIBJICHUI, MOHUMATh POJb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAaloLEeM MHpPE U B JKU3HU;
3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJ U €r0 POJIbI0 B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpaTh TOAXOIAIMN W3YyYCHHBIH METOHA MJIs PEICHUS
3aJa4¥, MPUBOJUTH MPUMEPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
MPUPOIC U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINUCBIBATH OTACIIBHBIC BbBIJAKOIIUECA pGSYJ'IBTaTBI,
MOJYYEHHbIE B XOJ€ PAa3BUTHS MAaTEeMaTUKA KaK HAyKd, IMPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOU
1 BCEMUPHOU UCTOPUH




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kox IIpoBepsieMblii 3J1IeMEHT CO/ie PKAHUS
1 Uucna v BEIYUCIICHUS
1.1 Hatypanbsubie u nensie uncna. [lpuzHaku AeTMMOCTH HETbIX YHACEI
12 OOBIKHOBEHHBIE W JECATHYHBIC  JApOoOU,  TPOIEHTHI, OECKOHEUHBIC
MepUOINYECKHUE TPOooH
13 Paunonaneupie uucna. ApudMeTHYecKde ONepaluud C PalHOHAIBHBIMU
yuciIamMu
14 JleiicTBuTeNbHBIE uYKcla. ApUPMETHYECKUE OIMepaluu C JeHCTBUTEIbHBIMU
qUCIaMHI
[MpubnukE€HHBIE BBIYUCICHUS, TpPaBHJIA OKPYIVICHUS, TMPUKUJKA MU OI[EHKa
1.5 pe3yJibTaTa BBIYMCICHUMN
2 AnreOpanveckie BbIpaKEHUS
2.1 bykBenHbie BhIpaskeHUsI (BBIPAKEHUSI C TEPEMEHHBIMH )
29 Crenenp ¢ 1enbiM mnokazareneM. CTemeHb C palMOHAIbHBIM IOKa3aTeseM.
CaoiicTBa cTeneHn
2.3 MHorousieHbl
2.4 Anrebpanueckasi a1poOb
25 Apudmernueckuit KOPEHb HaTypaJbHOU CTEIICHU. [erictBus c
apuMETHUYECKUMU KOPHSIMH HATypaJlbHOM CTENEeHH
3 YpaBHEHUs U HEPABEHCTBA
Hensle u apoOHO-panuoHalibHbIE YypaBHEHHs. CHCTEMBI U COBOKYMHOCTH
3.1 YpaBHEHUM
39 Lenple u npoOHO-panmoHadbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a7a4
4 UucnoBbie OCIE0BATETLHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS OC/IEA0BATEILHOCTEH
49 Apudmerndeckass u reoMeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
MPOIEHTOB
5 DyHKIIMU
OyHKMsA, crnocoObl  3amaHus  ¢QyHkuwu. [paduk  pyakumu. OO6macTh
OTIpeNieNIeHNs U MHOXXECTBO 3HaueHui ¢(yHkuuu. Hymu gyaxumnn. [Ipomexyrku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKkM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBI H
MUHUMYMBI (yHkuuu. Haubonblliee u HaumMeHbIee 3HaUYeHHE (YHKIIUU Ha
MIPOMEXKYTKE
6 Koopannarel Ha npsIMON U MIJIIOCKOCTH
6.1 Koopnunathas npsmast
6.2 JlekapTOoBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUIypsl ¥ UX CBOICTBA
7.2 TpeyrosbHUK
7.3 MHOroyroJibHUuK1




7.4

OKpYKHOCTb U KPYT

7.5 M3mepeHne reoMeTpuyecKuX BEIHYHUH
7.6 Bekropsl Ha IIII0CKOCTH
8 BeposiTHOCTH U cTaTHCTHKA
8.1 OnucarenbHas CTAaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIAA YYEHUKA
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https://edsoo.ru/wp-content/uploads/2023/10/mp matematika.pdf
https://edsoo.ru/wp-content/uploads/2023/12/meta matematika 01.pdf

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET

bu6mioreka IIOK

https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
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OedcTevTened C05.11.2025 no 05.11.2026
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